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DISCLAIMER

 This document is part of the mandate as per The National Disaster Management Act 
2010 and executed by PDMA Punjab. The data and content expressed in this publication is as 
received from different departments including Irrigation Department, District Administrations 
and others, and do not necessarily reflect the views of PDMA Punjab.

 Though a conscientious effort has been made to ensure the correctness and accuracy 
of data and analysis presented in this publication, readers must understand that future 
events may not be realized as estimated, and the past occurrences may not necessarily guide 
the future scenarios. PDMA will not bear any legal responsibility as a result of repercussions 
arising out of the use of any one or multiple products for any purpose.

 It is suggested that users exercise best judgment by utilizing all available sources of 
information in addition to this document prior to any intervention or execution of activities. 
The agencies/authorities/departments/bodies shall be responsible for carrying out detailed 
site-specific assessments as per their own requirements.

Copyright 2021 
Provincial Disaster Management Authority, Punjab, Pakistan 

All rights reserved. Any part of this report may be used or reproduced for academic and not 
for profit purpose provided proper acknowledgement is made. 
For inquiries and feedback, please contact: 
Director General PDMA, Punjab 
40, Lawrence Road, Lahore 
email : dg@pdma.punjab.gov.pk
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CHAIRMAN PROVINCIAL DISASTER MANAGEMENT  
             COMMISSION

 Disaster Management is the mechanism of coordinating 
and utilizing available resources to deal emergencies/disasters 
effectively, thereby saving lives, avoiding injuries and minimizing 
losses. This also deals with strategic and organizational 
management processes used to protect vital assets from hazard 
risks in such emergencies. With the understanding that spending 
more on mitigation and preparedness shall save more during 
disaster response and recovery, the government of Punjab 
is devoted to develop specialized institutions which are well-
prepared to mitigate and respond to any natural and man-made 
calamities in the province. Now the institutional knowledge 
within the governments has increased for effective response, 
stakeholders became more aware and the Punjab government 
has demonstrated its commitment to prioritize and plan for 
mitigating and managing disasters. This is demonstrated through 
implementation of National Disaster Management Act 2010, which calls upon the formation 
of Provincial Disaster Management Commissions and Authorities to facilitate implementation 
of disaster risk management activities in the country.

 Provincial Disaster Management Authority (PDMA) serves as a secretariat of the 
Provincial Disaster Management Commission (PMDC). The Provincial Disaster Management 
Authority is a multi-sectoral, multi-disciplinary representative body that shall act as focal 
agency for mainstreaming disaster risk reduction into development planning, disaster 
preparedness and shall coordinate emergency response and early recovery. Further, PDMA 
shall become a focal point to facilitate and guide other public and civil society organizations 
in disaster responsive development planning and management of emergency response. 
Additionally, it is to work on capacity building of line agencies and civil society organizations 
to develop detailed preparedness plans and coordinate effective and timely disaster response.

 Pakistan is among the top ten most disaster-prone nations in the world. Shifting 
patterns of climate change are aggravating the existing threats of floods, droughts, pandemics, 
and other hazards. Growing numbers of people are exposed to floods and storms, often 
in locations unfit for human habitation. Against this backdrop the plan is an outstanding 
effort to incorporate different catastrophes under a single unified platform. I believe the 
document in hand marks the beginning of a new era in the growing sophistication when it 
comes to strengthening disaster risk management and ensuring that risk informed decision 
making and planning becomes part of the daily life of the government. The document 
provides recommended actions and roles for various stakeholders at each stage of disasters. 
The strategies and actions suggested are compiled after thorough consultations with the 
relevant agencies and departments while taking into account their existing capacities 
and shortcomings. The roles and responsibilities of the respective provincial departments 
are prepared with avowed objectives of making concerned departments understand their 
roles and responsibilities regarding disaster management at all levels. The outcome of this 
document can become the basis of a plan of action to be endorsed at the Provincial and 
Regional platform.

SARDAR USMAN BUZDAR
CHEIF MINISTER PUNJAB 
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MINISTER DISASTER MANAGEMENT DEPARTMENT

 It is a moment of great honor and fulfillment for me 
indeed to present this immensely important publication for 
Disaster Risk Reduction prepared by the Provincial Disaster 
Management Authority, Punjab.

 This document is the result of all out and persistent 
efforts of the dedicated and professionally committed staff 
of    the Provincial Disaster Management Authority, Punjab. 
The Provincial Disaster Response Plan 2021 presents a brief 
overview of the sustainable approach and its application for 
disaster management in the Punjab province and echoes the 
sincerity of the efforts and crowning professionalism. The 
approach is broad, participatory, community-focused, context-
specific and prevention-oriented and the solutions provided are 
realistic, practical, cross-sectoral and local based on capacity 
assessment giving due considerations to various potential constraints.

 I am confident that the path taken by PDMA Punjab is proactive and is built upon 
reactive models of Disaster Risk Reduction through incorporating human and social factors 
into consideration along with the international frameworks and success stories. In addition 
to all the above deliberations, such publication is intended to guide policymakers at various 
levels in making decision more informed.

 Given the rising challenges of environmental degradation and global climate change 
in Punjab, I cannot emphasize enough the need for this kind of holistic approach which is 
unquestionably the need of the hour. Add to that a largely agrarian economy and you end up 
with a challenging landscape threatened by unparalleled intermittently occurring disasters 
like floods, drought, heatwaves, earthquakes, locust attacks etc. along with COvID-19; the 
new pandemic witnessed as a devastation this year. I solemnly feel this publication offers 
precious insights and offers empirical, realistic and tangible suggestions on how to make 
Disaster Risk Reduction endeavors inclusive, efficient and effective to secure the lives and 
livelihoods of the ultimate stakeholders of the Punjab.

MIAN KHALID MEHMOOD
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E  It is a moment of great privilege and honor for me indeed to 
present this tremendously important publication for Disaster Risk Reduction 
prepared by the Provincial Disaster Management Authority,  Punjab. 

 The document in hand is the result of all out and incessant efforts of 
the dedicated and committed staff of the Provincial Disaster Management 
Authority, Punjab. The Provincial Disaster Response Plan 2020 presents a 
concise overview of the sustainable approach and its application for 
disaster management in the Punjab province and reflects the sincerity of the 
efforts and crowning professionalism. The approach is all inclusive, 
comprehensive, participatory, people-centered, context-specific and 
prevention-oriented and the solutions provided are experiential, pragmatic, cross-sectoral and locally 
driven based on assessed capabilities giving ample considerations to various constraints. 

 It is a matter of immense satisfaction that PDMA Punjab has taken a course which is proactive and 
is based upon reactive models of Disaster Risk Reduction by taking human and social elements into 
consideration along with the global frameworks and good practices. In addition to all the above 
deliberations, such publication will help policymakers at all levels in making informed decision making. 

 Given the rising challenges of environmental degradation and global climate change in Punjab, I 
cannot emphasize enough the need for this kind of holistic approach which is undoubtedly the need of the 
hour. Add to that a largely agrarian economy and you end up with a challenging landscape threatened by 
unprecedented intermittently occurring disasters like floods, drought, heatwaves, earthquakes, locust 
attacks etc. along with COVID-19; the new pandemic witnessed as a devastation this year. I solemnly feel 
this publication offers precious insights and offers empirical, realistic and tangible suggestions on how to 
make Disaster Risk Reduction endeavors inclusive, efficient and effective to secure the lives and livelihoods 
of the ultimate stakeholders of the Punjab. 
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SMBR/RELIEF COMMISSIONER PUNJAB 

 Rapid industrialization in the twentieth century along 
with drastic changes in climate patterns, fast population 
growth and the break-neck pace of urbanization have led to 
intensified damages occurring in the wake of natural disasters 
events in Pakistan. Disaster Risk Management has therefore 
become an important aspect of government functioning in both 
the developed and the developing countries across the globe. 
The challenge being faced by the mankind due to Covid-19    
is existential and unprecedented demanding a paradigm shift 
in devising coping strategies and response plans. In addition 
to this, recent Locust infestation in the Punjab Province posed 
a serious threat to the food security of the province. Disaster 
Management is amalgamation of all the coordination and 
integration activities necessary to build, sustain and improve 
the capability to prepare for, protect against, respond to and
recover from any disaster. For such efforts to be successful it is necessary that a multi- 
jurisdictional, multi-sectoral, multi-disciplinary and multi-resource methodologies are 
adopted. Thus, it is inevitable that the Provincial Government, District Administrations and 
the private sector complement each other in achieving shared goals of an efficient disaster 
risk management in Pakistan.

 TThe mandate given in the National Disaster Management Act 2010 requires 
Provincial Disaster Management Authorities of all the provinces of Pakistan to devise the 
Provincial Disaster Response Plans (PDRP) every year. The Provincial Disaster Management 
Authority, Punjab has devised the Provincial Disaster Response Plan for the year 2021 to 
safeguard the lives, assets, livestock, crops and livelihoods of the vulnerable communities 
within the disaster- prone areas. Standard Operating Procedures (SOPs) for all the concerned 
Government Departments have been chalked out after a comprehensive consultative process 
involving all the potential actors at the provincial and local levels. 

 Moreover, roles and responsibilities of all the departments have been delineated 
in accordance with their overall mandate keeping in view pre, during and post disaster 
scenarios. Disaster Risk Reduction runs as a cross cutting theme in the entire Plan. Efforts 
being made by the Provincial Disaster Management Authority (PDMA) Punjab in collaboration 
with other Government Departments and District Administrations (DDMAs) to keep vulnerable 
communities safe in the event of any disaster are highly appreciable indeed.

BABAR HAYAT TARAR
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DIRECTOR GENERAL PDMA

 The intensity and frequency of natural disasters
is indisputably increasing owing to profound and unswerving 
changes in climatic patterns, industrialization of the modern 
era, rapid urbanization, galloping population growth in 
the developing countries and destruction of the natural 
environment. This has not only contributed to the physical 
vulnerabilities tremendously but is also weighing heavily upon 
economies of the developing countries already trapped in so 
many social and economic nuisances. It is a bitter fact that 
completely circumventing the disasters seems beyond human 
manipulation, yet keeping aside fatalistic human perspectives 
we can better deal with this through astute planning and 
timely preparedness. Disaster Risk Management is a holistic 
and integrated business, the core of which is maintaining 
concerted coordination amongst all the agencies on board.

 Under clause 16 and 17 of NDM ACT 2010, PDMA is mandated to deal with 
whole spectrum of disaster management activities (Preparedness, Response, Recovery 
& Rehabilitation) in the province, “Coordinate and monitor the implementation of the 
National Policy, National Plan and Provincial Plan” and “Lay down guidelines to be followed 
for preparation of disaster management plans by the Provincial departments and District 
Authorities”. Provincial Disaster Response Plan lays down explicit response guidelines for all 
tiers of Disaster Management Authorities / relevant stakeholders to mount an effective and 
synergic response to the crises resulting from any disaster keeping in view the guidelines 
provided by the NDMA and also the capabilities and limitations of various stakeholders in the 
matrix of provincial response mechanism.

 In its endeavor towards understanding disaster risk in all its dimensions of exposure, 
vulnerability, hazard characteristics / mapping, strengthening of disaster risk governance, 
accountability for disaster risk management and preparedness to “Build Back Better”, PDMA 
Punjab has undertaken several initiatives like establishment of Hi-Tech Command, Control 
and Communication Center, Satellite Based Connectivity with DDMAs and Line Departments, 
Inventory Management System (IMS), Punjab Disaster Management Information System 
(PDMIS), Integrated Early Warning System (IEWS) and etc.

 It has been ensured that the Provincial Disaster Response Plan 2021 is in line with 
all the global disaster risk reduction strategies like Sendai Framework for Disaster Risk 
Reduction and Sustainable Development Goals (SDGs). Provincial Disaster Response Plan 
2021 focuses mainly on assisting PDMA and all other stakeholders in fighting any emergency 
and its ensuing events in a coordinated and efficient manner. Earnest efforts have been 
put in to make the plan a realistic action guideline for all the institutions. Now, it is the 
responsibility of all concerned to go through the Plan solemnly and make arrangements for 
tapping maximum benefit out of it by implementing its guidelines in letter and spirit.

LT. (RETD) SOHAIL ASHRAF
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GLOSSARY OF ACRONYMS

AC Assistant Commissioner MISP Minimum Initial Service Package

ADIO Assistant Disease Investigation 
Officer

NADRA National Database and Registration Authority

BHU Basic Health Unit NDMA National Disaster Management Authority

CBO Community Based Organization NEOC National Emergency Operation Center

CCCC Command, Control and 
Communication Center

NFI Non Food Items

CDA Cholistan Development Authority NGO Non-Governmental Organization

CERC Central Emergency Response 
Committee

NHA National Highway Authority

C&W Communication and Works 
Department

NLC National Logistics Cell

DC Deputy Commissioner NTC National Telecommunication Corporation

DDMA District Disaster Management 
Authority

OCHA Office for the Coordination of Humanitarian 
Affairs

DGHS Directorate General Health Services PDMA Provincial Disaster Management Authority

DHQ District Headquarter Hospital PHA Parks and Horticulture Authority

DPO District Police Officer PHED Public Health Engineering Department

DRF Disaster Response Force PID Provincial Irrigation Department

DRM Disaster Risk Management PITB Punjab Information Technology Board

DRR Disaster Risk Reduction POL Petroleum Oil & Lubricants

DRTA District Regional Transport Authority PRCS Pakistan Red Crescent Society

EPD Environment Protection Department PTA Pakistan Telecommunication Authority

FAO Food and Agriculture Organization RHC Rural Health Center

FFC Federal Flood Commission SDG Sustainable Development Goal

IDP Internally Displaced Persons THQ Tehsil Headquarter Hospital

LDA Lahore Development Authority WFP World Food Program

LGCD Local Government & Community 
Development

WPP Water Purifying Pills

LWMC Local Government & Community 
Development

SFDRR Sendai Framework for Disaster Risk Reduction

LWMC Lahore Waste Management 
Company

SUPARCO Space and Upper Atmosphere Research 
Commission

MCs Metropolitan / Municipal 
Corporations



DISASTER RELATED TERMS
The following are adopted from the “List of Basic Terms” of the National Disaster Management Plan 
2012-2022 by the Government of Pakistan (GOP) Ministry of Climate Change (MCC) & National 
Disaster Management Authority (NDMA) (2012, pp. vii-ix), and the Glossary of Basic Terminology 
on Disaster Risk Reduction by the United Nations Educational, Scientific and Cultural Organization 
(UNESCO) (2010):

Acceptable risk
The level of loss a society or community considers it can live with and for which it does not need 
to invest in mitigation (UNISDR 2009).

Biological hazard
Biological vectors, microorganisms, toxins, and bioactive substances, which may cause the loss 
of life or injury, property damage, social and economic disruption or environmental degradation 
(UNISDR 2009).

Building Codes
Ordinances and regulations controlling the design, construction, materials, alteration, and 
occupancy of any structure to ensure human safety and welfare. Building codes include both 
technical and functional standards (UNESCO, 2010).

Capacity
A combination of all the strengths and resources available within a community, society or 
organization that can reduce the level of risk or the effects of a disaster (UNISDR 2009).
Capacity may include physical, institutional, social or economic means as well as skilled personnel 
or collective attributes such as leadership and management. Capacity may also be described as 
capability (UNISDR 2009).

Capacity building
Efforts aimed to develop human skills or societal infrastructure within a community or Organization 
needed to reduce the level of risk. In extended understanding, capacity building also includes the 
development of institutional, financial, political and other resources, at different levels of the 
society (UNISDR 2009).

Climate change
The climate of a place or region is changed if, over an extended period (typically decades or 
longer), there is a statistically significant change in measurements of either the mean temperature 
or variability of the climate for that region (UNISDR 2009).
Changes in climate may be due to natural processes or persistent anthropogenic changes in 
atmosphere or land use (UNESCO, 2010).

Coping capacity
How people or Organizations use available resources and abilities to face a disaster. In general, this 
involves managing resources, both in normal times as well as during crises or adverse conditions 
(UNISDR 2009).



Disaster
A serious disruption of the functioning of a community or society causing widespread human, 
material, economic or environmental losses that exceed the ability of the affected community 
or society to cope using its resources. It results from the combination of hazards, conditions 
of vulnerability and insufficient capacity to reduce the potential negative consequences of risk 
(UNISDR 2009).
With respect to economy of the impact area, a disaster refers to any incident, event, accident, or 
situation, whether man-made or natural, which causes quantifiable damages on an impact area, 
on a scale that renders economic growth unsustainable without external help.

Disaster risk management (DRM)
It is a comprehensive approach to reduce the adverse impacts of a disaster. DRM encompasses 
all actions taken before, during, and after the disasters. It includes activities on mitigation, 
preparedness, emergency response, recovery, rehabilitation, and reconstruction (UNISDR 2009).
Disaster Risk Management is about looking beyond hazards alone to considering prevailing 
conditions of vulnerability. It is the social, cultural, economic, and political setting in a country that 
makes people vulnerable to unfortunate events. The basis of this understanding is simple: the 
national charter and chosen form of governance can be as much of a determinant in understanding 
the risks in a given country, as are the various social, economic and environmental determinants 
(UNISDR 2002).

Disaster risk reduction/disaster reduction
The measures aimed to minimize vulnerabilities and disaster risks throughout a society, to avoid 
(prevention) or to limit (mitigation and preparedness) the adverse impacts of hazards, within the 
broad context of sustainable development (UNISDR 2009).

Early warning
The provision of timely and effective information, through identified institutions, to communities 
and individuals so that they can take action to reduce their risks and prepare for an effective 
response (UNISDR 2009).

Emergency management
The management and deployment of resources for dealing with all aspects of emergencies, in 
particular preparedness, response, and rehabilitation (UNISDR 2009).

Element at Risk
The following are described as ‘elements at risk’:
- Peoples’ lives and health
- Households and community structures
- Facilities and services such as houses, bridges, schools, roads, hospitals, etc.
- Livelihood and economic activities, which include jobs, equipment, crops, livestock, etc.
- Natural environment



Environmental degradation
The reduction of the capacity of the environment to meet social and ecological objectives, and 
needs. Potential effects are varied and may contribute to an increase in vulnerability and the 
frequency and intensity of natural hazards. Some examples: land degradation, deforestation, 
desertification, wildland fires, loss of biodiversity, land, water and air pollution, climate change, 
sea-level rise and ozone depletion (UNESCO, 2010).

Forecast
An estimate of the occurrence of a future event. This term is used with different meanings in 
different disciplines (UNESCO, 2010; UNISDR 2009).

Geological hazard
Natural earth processes that may cause the loss of life or injury, property damage, social and 
economic disruption or environmental degradation. For example, earthquakes, tsunamis, volcanic 
activity and emissions, landslides, rockslides, rockfalls or avalanches, the surface collapses, 
expansive soils and debris or mudflows (UNISDR 2009).

Geographic information systems (GIS)
Analysis that combines relational databases with spatial interpretation and outputs often in the 
form of maps. A more elaborate definition is that of computer programs for capturing, storing, 
checking, integrating, analyzing and displaying data about the earth that is spatially referenced.
Geographical information systems are increasingly being utilized for hazard and vulnerability 
mapping and analysis, as well as for the application of disaster risk management measures 
(UNESCO, 2010).

Greenhouse gas (GHG)
A gas, such as water vapour, carbon dioxide, methane, chlorofluorocarbons (CFCs) and hydro-
chlorofluorocarbons (HCFCs), that absorbs and re-emits infrared radiation, warming the earth’s 
surface and contributing to climate change (UNESCO, 2010). 

Hazard
Potentially damaging physical events or phenomena that may cause the loss of life or injury, property 
damage, social and economic disruption or environmental degradation. Hazards can be natural 
(geological, hydro-meteorological and biological) or induced by human processes (environmental 
degradation and technological hazards). Hazards can be single, sequential or combined in their 
origin and effects. Each hazard is characterized by its location, intensity, frequency, and probability 
(UNISDR 2009).

Hazard analysis
Identification, studies, and monitoring of any hazard to determine its potential, origin, characteristics, 
and behaviour (UNISDR 2009).

Hydro-meteorological hazards
Natural processes or phenomena of atmospheric, hydrological or oceanographic nature, which may 
cause the loss of life or injury, property damage, social and economic disruption or environmental 
degradation.
Hydro-meteorological hazards include floods, debris and mud floods; tropical cyclones, storm 
surges, thunder/hailstorms, rain and wind storms, blizzards and other severe storms; drought, 



desertification, wildland fires, temperature extremes, sand or dust storms; permafrost and snow 
or ice avalanches. Hydro-meteorological hazards can be single, sequential or combined in their 
origin and effects (UNESCO, 2010).

Indus River System (IRS)
Refers to “River System” by major rivers, namely; Indus, Jhelum, Chenab, Ravi, and Sutlej including 
other major tributaries such as Swat and Kabul Rivers (UNISDR 2009).

Land-Use planning
Branch of physical and socio-economic planning that determines the means and assesses the 
values or limitations of various options in which land is to be utilized, with the corresponding 
effects on different segments of the population or interests of a community taken into account in 
resulting decisions. Land-use planning can help mitigate disasters and reduce risks by discouraging 
high-density settlements and construction of key installations in hazard-prone areas, control of 
population density and expansion (UNISDR 2009).

Mitigation
Structural and non-structural measures undertaken to limit the adverse impact of natural hazards, 
environmental degradation and technological hazards (UNISDR 2009).

Meteorological disaster
Disasters resulting from meteorological phenomena, such as floods, cyclones, droughts, glacial 
lake outbursts, landslides due to heavy rain and avalanches (UNISDR 2009).

Natural hazards
Natural processes or phenomena occurring on the earth may constitute a damaging event. 
Natural hazards can be classified by origin namely: geological, hydro-meteorological or biological. 
Hazardous events can vary in magnitude or intensity, frequency, duration, area of extent, speed 
of onset, spatial dispersion and temporal spacing (UNISDR 2009).

El Niño and La Niña
Comparing with the normal condition of sea surface temperatures in the equatorial Pacific 
Ocean, El Niño is characterized by unusually warm temperatures and La Niña by unusually cool 
temperatures. They have a strong impact on the continents around the tropical Pacific, and some 
climatic influence on half of the planet (UNISDR 2009).

Preparedness
Activities and measures taken in advance to ensure an effective response to the impact of hazards, 
including the issuance of timely and effective early warnings and the temporary evacuation of 
people and property from threatened locations (UNISDR 2009).

Prevention
Activities to ensure complete avoidance of the adverse impact of hazards (UNISDR 2009).

Public awareness
The processes of informing the general population, increasing levels of consciousness about risks 
and how people can reduce their exposure to hazards. This is particularly important for public 
officials in fulfilling their responsibilities to save lives and property in the event of a disaster 
(UNISDR 2009).



Recovery
Decisions and actions taken after a disaster to restore or improve the Pre-Disaster living conditions 
of the stricken community while encouraging and facilitating necessary adjustments to reduce 
disaster risk (UNISDR 2009).

Relief/response
The provision of assistance during or immediately after a disaster to meet the life preservation 
and basic subsistence needs of those people affected. It can be of an immediate, short-term, or 
protracted duration (UNISDR 2009).

Resilience/resilient
The capacity of a community, society or Organization potentially exposed to hazards to adapt, by 
resisting or changing, to maintain an acceptable level of functioning. Resilience can be increased 
by learning from past disasters for better future protection and to improve risk reduction measures 
(UNISDR 2009).

Retrofitting (or upgrading)
Reinforcement of existing buildings and structures to become more resistant and resilient to the 
forces of natural hazards (UNISDR 2009).

Risk
The chance of losses (deaths, injuries, property, livelihoods, economic activity disruption or 
environmental damage) resulting from interactions between hazards and vulnerable social 
conditions. Risk is expressed as:
  
     Risk=Hazard×Vulnerability

Some experts also include the concept of exposure when referring to the physical aspects of 
vulnerability (UNISDR 2009).

Risk Assessment/ Analysis
A methodology to determine the nature and extent of risk by analyzing potential hazards and 
evaluating existing vulnerability that could pose a potential threat to people, property, livelihoods 
and the environment (UNISDR 2009).

Structural/non-structural measures
Structural measures refer to any physical construction to reduce or avoid possible impacts of 
hazards, which include engineering measures and construction of hazard-resistant and protective 
structures and infrastructure.
Non-structural measures refer to policies, awareness, knowledge development, public commitment, 
and methods and operating practices, including participatory mechanisms and the provision of 
information, which can reduce risk and related impacts (UNISDR 2009).

Sustainable development
It is the development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs. It contains within it two key concepts: the concept of 
“needs,” in particular the essential needs of the world’s poor, to which overriding priority should be 
given; and the idea of limitations imposed by the state of technology and social organization on 



the environment’s ability to meet present and the future needs (Brundtland Commission, 1987).
Sustainable development is based on socio-cultural development, political stability and decorum, 
economic growth and ecosystem protection, which all relate to disaster risk reduction (UNESCO, 
2010).

Hill Torrents 
Hill torrents are an array of waterways where water drains out from the mountains and hit the 
down streams and infrastructure in its way with enormous speed.

Technological hazards
Danger originating from technological or industrial accidents, infrastructure failures or certain 
human activities, which may cause the loss of life or injury, property damage, social and economic 
disruption or environmental degradation.
Some examples: industrial pollution, nuclear activities, and radioactivity, toxic wastes, dam 
failures; transport, explosions, fires, spills (UNISDR 2009).

Vulnerability 
The conditions determined by physical, social, economic and environmental factors or processes, 
which increase the susceptibility of a community or society to the impact of hazards (UNISDR 
2009).

Wild-land fire
Any fire occurring in vegetation areas regardless of ignition sources, damage or benefits (UNISDR 
2009).
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 A serious disruption of the functioning of a community or society causing widespread 
human, material, economic or environmental losses that exceed the ability of the affected 
community or society to cope using its resources. It results from the combination of 
hazards, conditions of vulnerability and insufficient capacity to reduce the potential 
negative consequences of risk (UNISDR 2009).

1.2 Evolution of Disaster Risk Reduction
 
 “Disaster management aims to lessen the impacts of disasters, minimizing losses 
of life and property (UNOOSA).”
The evolution of disaster thinking and practice since the 1970s has seen a progressively 
wider and deeper understanding of why disasters happen, accompanied by more integrated, 
holistic approaches to reduce their impact on society through reducing risk before it occurs 
(disaster risk reduction, or disaster risk management) as well as managing impacts when 
disasters occur (disaster management). It is being widely embraced by international 
agencies, governments, disaster planners and civil society organizations (UNISDR 2004). 

1.1 Definition of Disaster

 Climate-related stresses and shocks already figure prominently in the lives of many 
of the world’s people and particularly so in the lives of the poor. Events such as droughts, 
floods and storms are often terrible experiences for those affected: they cause great loss 
of life, destroy countless livelihoods and leave millions of people devastated.

 In the coming decades, increase in greenhouse gases (GHG) emissions (primarily 
due to socio-economic development and burning of fossil fuels) are producing global 
warming and subsequently change in climate. Climate change is an emerging threat to the 
world. Its likely adverse impacts include floods, droughts, hurricanes, and other extreme 
weather events. Climate change impact assessments are carried out for a number of 
reasons, such as for addressing capabilities to meet changes in river flow patterns, often 
leading to flooding or drought, and also for predicting the possible changes in agriculture 
practices. It is expected that in the near future, the world’s hydrological cycle would be 
disturbed due to global warming, altering the timing and intensity of extreme events.

 The other adverse impacts of climate change, for example on public health, 
ecosystems, food security, migration and on the situation of particularly vulnerable groups 
such as children, the elderly and women, will increase the vulnerability of communities 
to natural hazards of all types. Any increase in disasters, whether large or small, will 
threaten development gains and hinder the implementation of the Sendai Framework for 
Disaster Risk Reduction (SFDRR) Targets and Sustainable Development Goals (SDGs). 
Details about global frameworks alignment and Sendai framework for DRR (SFDRR) shift 
to Hyogo framework of action (HFA) is shown in figure 1.8.

 Globally, during the past 20 years, the number of recorded disasters has doubled 
from approximately 200 to more than 400 per year. Disasters caused by floods are more 
frequent (from about 50 in 1985 to more than 200 in 2005) and damage larger areas 
than they did twenty years ago. Current trends indicate a future where extreme climate 
variability and its consequences are likely to become the norm.
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 Over the last 10 years, there has been significant progress in strengthening 
disaster preparedness, response and early warning capacities and in reducing specific 
risks, according to the HFA Monitor. However, progress has been limited in most countries 
when it comes to managing the underlying risks (UNISDR, 2015a).

 Both individuals, governments and businesses tend to discount low-probability 
future losses and seem reluctant to invest in DRM. Despite the magnitude of disaster costs, 
reducing risks is often perceived as less of a priority than fiscal stability, unemployment 
or inflation (UNISDR, 2011). New evidence demonstrates, however that the opportunity 
cost of disasters is high and that many low and middle-income countries, and small island 
development states are financially unable to cope with the predicted future losses from 
disasters while also maintaining their capacity to develop (UNISDR, 2015a). In other 
words, they are not resilient.

 The costs and benefits of disaster risk management need to become fully encoded 
into public and private investment at all levels, into the financial system and into the design 
of risk-sharing and social protection mechanisms. Cost-benefit analyses can be expanded 
to highlight the trade-offs implicit in each decision, including the downstream benefits and 
avoided costs in terms of reduced poverty and inequality, environmental sustainability, 
economic development and social progress (UNISDR, 2015a). They can also help to 
identify who retains the risks, who bears the costs and who reaps the benefits. Such a 
broad approach to cost-benefit analysis can increase the visibility and attractiveness of 
investments in disaster risk reduction.

1.3 Global Disaster Occurance and Risk Reduction

 Disaster risk and the adverse impacts of natural hazards can be reduced by 
monitoring, systematically analyzing and managing the causes of disasters, reducing 
social and economic vulnerability, and improving preparedness for response to adverse 
hazard events. The two main elements that give rise to risk are following;

 a. The hazards – the potential damaging events or phenomenon
 b. The vulnerability of populations to these hazards.

1.3.1    Weather Related Disasters
      
 Between 1995 and 2015, EM-DAT recorded 6,457 weather-related disasters, which 
claimed a total of 606,000 lives and affected more than 4 billion people. On average, 
205 million people were affected by such disasters each year. Asia bore the brunt of 
weather-related disasters, with more frequent events and greater numbers of people 
killed and affected than any other continent. This is due mainly to Asia’s large and varied 
landmass, including multiple river basins, flood plains and other zones at high risk from 
natural hazards, plus high population densities in disaster-prone regions. In total, 2,495 
weather-related disasters struck Asia between 1995 and 2015, affecting 3.7 billion people 
and killing a further 332,000 individuals. In terms of countries, USA and China reported 
the highest numbers of weather-related disasters during this period. Again, this can be 
attributed to their large and heterogeneous landmasses and population concentrations.

 Weather-related disasters became increasingly frequent in the era of 1980-2019, 
peaking at 820 events in 2019 (Figure 1.2). Hydrological (floods) and meteorological 
disasters (weather events incl. flooding caused by rain) are equally common around the 
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world, losses from the latter are twice as high. Counting only insured losses, 70 percent 
of damages are caused by weather events globally. According to figure 1.1, Pakistan is 
at 8th position in the list of countries most affected by extreme weather events (2000-
2019).

Figure 1.1: World Map of the Global Climate Risk Index (2000-2019)

Figure 1.2: Trends in the number of disasters by major category (1980-2019)
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2.1  PAKISTAN & GLOBAL DISASTER RISK REDUCTION    
FRAMEWORK/STRATEGIES 

 
In the aftermath of Indian Ocean Tsunami in 2005, a need was felt to develop a proactive framework of action to 

mitigate damages and losses due to mega disasters world over. The World leaders agreed on a 10-year Hyogo 
Framework for Action (HFA) in a Conference held at Kobe, Hyogo, Japan, in January 2005 under the auspices of United 
Nations. HFA was signed by 168 nations including Pakistan, committing to implement the five priorities during 2005-
2015 to meet overall objective of “Building the Resilience of Nations and Communities to Disasters”. HFA was succeeded 
by the Sendai Framework for DRR and adopted by member states in June 2015. This framework has four key priority 
areas with seven (07) targets for risk reduction. 

Figure 2.1: Climate Index rating 1998-2017 

 
Increasing incidence of hazards and rising levels of human vulnerability tend to lead to increasingly intense and 

frequent disasters. Each disaster impacts on various sectors of development and the effectiveness of infrastructure. In 
developing countries like Pakistan, this could lead to serious social and economic setbacks to development, undermining 
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Figure 1.3: Global Drought Risk & Water Stress

1.3.2   Earthquake  

 An average direct death toll of over 20,000 people per year in the last several 
decades and economic losses that can reach a significant fraction of a country’s wealth. On 
average, earthquakes constitute 20% of annual economic losses due to disasters, but in 
some years, this proportion has been as high as 60% (e.g. in 2010 and 2011). In Central 
America and the Caribbean, the earthquakes of Guatemala (1976), Nicaragua (1972), El 
Salvador (1986) and Haiti (2010) caused direct economic losses of approximately 98%, 
82%, 40% and 120% of the nominal GDP of each country, respectively. Earthquake 
mosaic map of part of Asia.

1.3.3   Drought 
 
 Drought is a prolonged dry period in the natural climate cycle that can occur 
anywhere in the world. It is a slow-onset disaster characterized by the lack of precipitation, 
resulting in a water shortage. Drought can have a serious impact on health, agriculture, 
economies, energy and the environment. An estimated 55 million people globally are 
affected by droughts every year, and they are the most serious hazard to livestock and 
crops in nearly every part of the world (WHO) Drought threatens people’s livelihoods, 
increases the risk of disease and death, and fuels mass migration. Water scarcity impacts 
40% of the world’s population, and as many as 700 million people are at-risk of being 
displaced as a result of drought by 2030. 

 Rising temperatures caused by climate change are making already dry regions 
drier and wet regions wetter. In dry regions, this means that when temperatures rise, 
water evaporates more quickly, and thus increases the risk of drought or prolongs periods 
of drought. Between 80-90% of all documented disasters from natural hazards during 
the past 10 years have resulted from floods, droughts, tropical cyclones, heat waves and 
severe storms. Figure 1.3 shows global drought risk and water stress. 

 

 

 
Rising temperatures caused by climate change are making already dry regions drier and wet regions wetter. In dry 
regions, this means that when temperatures rise, water evaporates more quickly, and thus increases the risk of drought 
or prolongs periods of drought. Between 80-90% of all documented disasters from natural hazards during the past 10 
years have resulted from floods, droughts, tropical cyclones, heat waves and severe storms. 
 
 

 
 
 
 

Figure 1.4. Global Drought Risk & Water Stress 
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1.3.4   The Locust 
 
The Desert Locust is one of about a dozen species of short-horned grasshoppers 
(Acridoidea) that are known to change their behavior and form swarms of adults or bands 
of hoppers (wingless nymphs). The swarms that form can be dense and highly mobile. 
The Latin name for Desert Locust is Schistocerca gregaria (Forskal).

During quiet periods (known as recessions) Desert Locusts are usually restricted to the 
semi-arid and arid deserts of Africa, the Near East and South-West Asia that receive less 
than 200 mm of rain annually. This is an area of about 16 million square kilometres, 
consisting of about 30 countries.

During plagues, Desert Locusts may spread over an enormous area of some 29 million 
square kilometres, extending over or into parts of 60 countries. This is more than 20% of 
the total land surface of the world. During plagues, the Desert Locust has the potential to 
damage the livelihood of a tenth of the world's population.

Pakistan witnessed the swerve locust attack in 2020.  In February 2020, the Government 
of Pakistan declared the locust invasions to be an emergency. After the announcement of 
emergency on locust, different departments worked together to control the pest attack. 
The agriculture department, districts administration, livestock department, the PDMA, the 
NDMA and army are the departments took part in locust control.

Figure 1.4: Desert Locust 1-23 March 2020 (Source: FAO)
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Figure 1.5: Disaster Management Spectrum/Cycle

1.4 Disaster Management Cycle 

 Disaster management aims to reduce, or avoid, the potential losses from hazards, 
assure prompt and appropriate assistance to victims of disaster, and achieve rapid and 
effective recovery. The Disaster management cycle (figure 1.5) illustrates the ongoing 
process by which governments, businesses, and civil society plan for and reduce the 
impact of disasters, react during and immediately following a disaster, and take steps 
to recover after a disaster has occurred. Appropriate actions at all points in the cycle 
lead to greater preparedness, better warnings, reduced vulnerability or the prevention of 
disasters during the next iteration of the cycle. The complete disaster management cycle 
includes the shaping of public policies and plans that either modify the causes of disasters 
or mitigate their effects on people, property, and infrastructure. 

 The mitigation and preparedness phases occur as disaster management 
improvements are made in anticipation of a disaster event. Developmental considerations 
play a key role in contributing to the mitigation and preparation of a community to 
effectively confront a disaster. As a disaster occurs, disaster management actors, in 
particular humanitarian organizations, become involved in the immediate response and 
long-term recovery phases. The four disaster management phases illustrated here do 
not always, or even generally, occur in isolation or in this precise order. Often phases of 
the cycle overlap and the length of each phase greatly depends on the severity of the 
disaster. 

 

 

 
1.5 EVOLUTION OF THE GLOBAL POLICY AGENDA FOR DISASTER RISK REDUCTION 

In recent decades, a number of global frameworks have been developed for Disaster Risk Reduction (DRR). The 
adoption of the Sendai Framework for Disaster Risk Reduction 2015–2030 (Sendai Framework) at the third United 
Nations World Conference on Disaster Reduction (WCDR) – and its subsequent endorsement by the General Assembly 
of the United Nations (Resolution A/RES/69/283) in June 2015 – marked the culmination of a process formally begun in 
the 1970s.  
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Figure 1.5: Disaster Management Spectrum/Cycle 
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1.5 Evolution of the Global Policy Agenda for Disaster Risk 
 Reduction

 In recent decades, a number of global frameworks have been developed for 
Disaster Risk Reduction (DRR) like Hyogo Framework & Sendai Framework. The adoption 
of the Sendai Framework for Disaster Risk Reduction 2015–2030 (Sendai Framework) 
at the third United Nations World Conference on Disaster Reduction (WCDR) – and its 
subsequent endorsement by the General Assembly of the United Nations (Resolution A/
RES/69/283) in June 2015 – marked the culmination of a process formally begun in the 
1970s (figure 1.6).  

Figure 1.6:  Risk reduction – a journey through time and space 

1.6 Hyogo Framework for Action, 2005-2015 

 The Hyogo Framework for Action (HFA) 2005-2015 was an international agreement 
agreed upon by all nations in January 2005 in Kobe, Japan, during the United Nations 
World Conference on Disaster Reduction. This agreement called to adopt the following 
strategic goals:

(a) more effective integration of disaster risk considerations into sustainable  
development policies, planning,  and programming at all levels, with a special emphasis 
on disaster prevention, mitigation, preparedness and vulnerability reduction;  

Chapter 1: 
How we got to now

1.1 

Figure 1.1. Risk reduction – a journey through time and space

(Source: UNDRR 2019) 1  (United Nations General Assembly 2015a)

The adoption of the Sendai Framework for Disaster Risk Reduction 2015–2030 (Sendai Framework)1 at the 
third United Nations World Conference on Disaster Reduction (WCDR) – and its subsequent endorsement by 
the General Assembly of the United Nations (Resolution A/RES/69/283) in June 2015 – marked the culmina-
tion of a process formally begun in the 1970s.

Evolution of the global policy agenda 
for disaster risk reduction

2525
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(b) the development and strengthening of institutions, mechanisms, and capacities at 
all levels, in particular at the community level, that can systematically contribute to 
building resilience to hazards; and  

(c) the systematic incorporation of risk reduction approaches into the design and 
implementation of emergency preparedness, response and recovery programs in the 
reconstruction of affected communities” (UN, 2005). 

 
The HFA 2005-2015 had five priorities for action shown in figure 1.7;

Figure 1.7: The priority areas of the Hyogo Framework for Action 2005-2015 
(Source: UNISDR, 2014). 

 

 

1.6 Hyogo Framework for Action, 2005-2015 
The Hyogo Framework for Action (HFA) 2005-2015 was an international agreement agreed upon by all nations 

in January 2005 in Kobe, Japan, during the United Nations World Conference on Disaster Reduction. This agreement 
called to adopt the following strategic goals:  

(a) more effective integration of disaster risk considerations into sustainable development policies, planning,  
and programming at all levels, with a special emphasis on disaster prevention, mitigation, preparedness and 
vulnerability reduction;  
(b) the development and strengthening of institutions, mechanisms, and capacities at all levels, in particular at 
the community level, that can systematically contribute to building resilience to hazards; and  
(c) the systematic incorporation of risk reduction approaches into the design and implementation of emergency 
preparedness, response and recovery programs in the reconstruction of affected communities” (UN, 2005). 
 

The HFA 2005-2015 had five priorities for action shown in figure1.7; 
 

Figure 1.7. The priority areas of the Hyogo Framework for Action 2005-2015 (Source: UNISDR, 2014). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
1.7 Risk Reduction-Post 2015 

 All post-2015 agreements – namely the 2030 Agenda, the Paris Agreement on 
climate change, the New Urban Agenda (NUA), the Addis Ababa Action Agenda (AAAA) 
and the Agenda for Humanity – include elements of DRR and resilience in their scope. 
They all point to the interconnection of global challenges and risks. The implementation of 
these agreements requires and provides the opportunity to address underlying risk drivers 
by fostering risk-informed investment and focusing on issues such as poorly planned 
urbanization, climate change, environmental degradation and poverty. In so doing, 
common actions will simultaneously support the achievement of the goals and targets 
of all agreements, including the Sendai Framework. The relevance of DRR to the post-
2015 development agreements and the links among them create opportunities to: build 
international coherence and foster risk-informed policy and decision-making; promote 
multi-hazard and cross-sectoral approaches to assessing risk; and encourage a deeper 
understanding of socioeconomic and environmental vulnerability across different sectors 
and levels of government. Figure 1.8 depicts risk informed sustainable development 
framework.
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Figure 1.8: Risk-Informed Sustainable Development 

1.8 Sendai Framework for Disaster Risk Reduction, 2015-2030  

 The Sendai Framework for Disaster Risk Reduction (SFDRR) 2015-2030 was adopted 
by the United Nations’ (UN) Member States on 18 March 2015 at the World Conference 
on Disaster Risk Reduction held in Sendai Japan. This was the successor of the Hyogo 
Framework for Action 2005-2015. The target outcome of the SFDRR is to substantially 
reduce disaster risk; losses in lives, livelihoods, and health; and economic, physical, 
cultural, and environmental assets of persons, businesses, communities, and countries. 
Its goal is to “prevent new and reduce existing disaster risk through the implementation of 
integrated and inclusive economic, structural, legal, social, health, cultural, educational, 
environmental, technological, political, and institutional measures that prevent and 
reduce hazard exposure and vulnerability to disaster, increase preparedness for response 
and recovery, and thus strengthen resilience” (UN, 2015). 

 The SFDRR 2015-2030 sets four (4) priorities for action (figure 1.9) with seven (7) 
global targets related to Disaster Risk Reduction as shown in figure 1.10.

Figure 1.9: SFDRR 2015-2030 priorities for action

 

 

 
1.8 Sendai Framework for Disaster Risk Reduction, 2015-2030 

The Sendai Framework for Disaster Risk Reduction (SFDRR) 2015-2030 was adopted by the United Nations’ 
(UN) Member States on 18 March 2015 at the World Conference on Disaster Risk Reduction held in Sendai Japan. 
This was the successor of the Hyogo Framework for Action 2005-2015. The target outcome of the SFDRR is to 
substantially reduce disaster risk; losses in lives, livelihoods, and health; and economic, physical, cultural, and 
environmental assets of persons, businesses, communities, and countries. Its goal is to “prevent new and reduce 
existing disaster risk through the implementation of integrated and inclusive economic, structural, legal, social, health, 
cultural, educational, environmental, technological, political, and institutional measures that prevent and reduce 
hazard exposure and vulnerability to disaster, increase preparedness for response and recovery, and thus strengthen 
resilience” (UN, 2015).  

The SFDRR 2015-2030 sets four (4) priorities for action with seven (7) global targets related to Disaster Risk 
Reduction as shown in Figure 1.9. 

Figure 1.9. The four priorities for action of the SFDRR 2015-2030 (UN, 2015). 

 
 
1.9  International Framework & Sustainable Development Goals (SGDs) 
 

On 25 September 2015, 193 countries of the United Nations (UN) General Assembly adopted the 2030 
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Action Agenda (AAAA)18 and the Agenda for 
Humanity19 – include elements of DRR and resil-
ience in their scope.20 They all point to the intercon-
nection of global challenges and risks.

The implementation of these agreements requires 
and provides the opportunity to address underlying 
risk drivers by fostering risk-informed investment 
and focusing on issues such as poorly planned 
urbanization, climate change, environmental degra-
dation and poverty.21 In so doing, common actions 

will simultaneously support the achievement of the 
goals and targets of all agreements, including the 
Sendai Framework. The relevance of DRR to the 
post-2015 development agreements and the links 
among them create opportunities to: build interna-
tional coherence and foster risk-informed policy 
and decision-making; promote multi-hazard and 
cross-sectoral approaches to assessing risk; and 
encourage a deeper understanding of socioeco-
nomic and environmental vulnerability across differ-
ent sectors and levels of government.22 

Figure 1.2. Risk-informed sustainable development

(Source: UNDRR 2019)

30 Chapter 1
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1.9 International Framework & Sustainable Development Goals  
 (SGDs) 
 
 On 25 September 2015, 193 countries of the United Nations (UN) General Assembly 
adopted the 2030 Development Agenda entitled “Transforming our world: the 2030 
Agenda for Sustainable Development”. This agenda replaces the Millennium Development 
Goals, the previous roadmap adopted in the year 2000. 
 
 The Agenda outlines 17 Sustainable Development Goals with associated 169 
targets and 232 indicators (UN, 2015b). These goals are targeted to be attained by all 
UN signatory states by the year 2030. These Sustainable Development Goals are shown 
in Figure 1.11 and summarized thereafter. 

Figure 1.10: The seven targets of the SFDRR 2015-2030 (Source: UNDRR, n.d.) 
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1.10   Integration of Disaster Risk Reduction and Management   
        (DRRM)
 Most of the thrust towards Disaster Risk Reduction and Management (DRRM) in 
Agenda 2030 involves SDG 11 and SDG 13. Particularly, the targets of SDG 11 include:  

11.1:  By 2030, ensure access for all to adequate, safe and affordable and basic services 
and upgrade slums”. 11.3:   By 2030, enhance inclusive and sustainable urbanization 
and capacity for participatory,  integrated and sustainable human settlement planning 
and management in all countries. 

11.4:  Strengthen efforts to protect and safeguard the world’s cultural and natural heritage. 

11.5: By 2030, significantly reduce the number of deaths and the number of people 
affected and  substantially decrease the direct economic losses relative to the global 
gross domestic product caused by disasters, including water-related disasters, with 
a focus on protecting the poor and people in vulnerable situations”. 

11.b: By 2020, Substantially increase the number of cities and human settlements 
adopting and  implementing integrated policies and plans towards inclusion, resource 
efficiency, mitigation and adaptation to climate change, resilience to disasters, 
and develop and implement, in line with the Sendai Framework for Disaster Risk 
Reduction (SFDRR) 2015-2030, holistic disaster risk management at all levels” 
(more information about the SFDRR is available in Chapter 0.) (UNDP, 2016a). 

Likewise, the targets of SDG 13 include: 

13.1:  Strengthen resilience and adaptive capacity to climate-related hazards and natural 
disasters in  all countries. 

13.2:  Integrate climate change measures into national policies, strategies, and planning. 
13.3: Improve education, awareness-raising and human and institutional capacity on 

climate change  mitigation, adaptation, impact reduction, and early warning. 13.a:  
Implement the commitment undertaken by developed-country parties to the United 
Nations  Framework Convention on Climate Change to a goal of mobilizing jointly 
$100 billion annually by 2020 from all sources to address the needs of developing 
countries in the context of meaningful mitigation actions and transparency on 
implementation and fully operationalize the Green Climate Fund through its 
capitalization as soon as possible. 

13.b: Promote mechanisms for raising capacity for effective climate change-related 
planning and  management in the least developed countries, including focusing on 
women, youth and local and marginalized communities” (UNDP, 2016b.). However, 
DRRM and DRM also touch on other goals, including SDG 1, 2, 3, 4, 6, 9, 14, and 
15 (UNISDR, 2015).  

1.11   Global Risk Assessment Framework (GRAF)
 
  The adoption of the Sendai Framework for Disaster Risk Reduction 2015-2030 on 
18 March 2015 (henceforth referred to as the Sendai Framework) articulated the need 
for improved understanding of risk in all its dimensions and created new requirements 
and new opportunities for those building societal resilience to environmental and 
technological shocks. Its fore-runner, the Hyogo Framework for Action 2005-2015 (HFA) 
was an important instrument for raising public and institutional awareness and generating 
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political commitment, yet over its ten-year duration, disasters continued to exact a heavy 
toll, with more than 1.5 billion people affected and total economic losses of more than 
$1.3 trillion. The exposure of people and assets in all countries increased faster than 
vulnerability decreased, thus generating new risks and a steady rise in overall disaster-
related losses and damage. The decisions that are taken at all scales, in ever more 
interconnected societies reverberate across interdependent social, ecological, economic 
and political systems in increasingly diverse and correlated ways. Reflecting this, Member 
States adopted a scope for the Sendai Framework that was significantly broader than the 
HFA, to include man-made, as well as natural, hazards and risks. They recognized that 
now is the time for urgent action to better: understand the multi-dimensional nature 
of risk; increase accountability for disaster risk creation and propagation; collectively 
identify interdependent solutions enabling prevention of new risk; reduce existing risk 
and build back better through risk informed decision making; and strengthen resilience 
at all levels (Sendai Framework for Disaster Risk Reduction 2015-2030).

 In response to this challenge, the United Nations Office for Disaster Risk Reduction 
(UNDRR) – mandated to support the achievement of the outcome and goals of the Sendai 
Framework and the 2030 Agenda for Sustainable Development (henceforth referred to 
as the 2030 Agenda) – was called upon by experts to establish a process to codesign 
and develop a Global Risk Assessment Framework (GRAF) to inform decision-making and 
transform behavior.  

 The aim of the GRAF is ‘to inform decision-making and transform behavior’ in 
order ‘to achieve the global targets of all 2015 agreements: the Sendai Framework, Paris 
Agreement, the New Urban Agenda and the 2030 Agenda for Sustainable Development’. 

 The first preparatory meeting for the GRAF Expert Group was held on April 2018, 
followed by the initiation of the Expert Group on June 2018, where the Expert Group was 
tasked by producing a GRAF Implementation Roadmap 2019– 2029. With the UNDRR 
having recognized the importance of broad consultations, a concept note, inviting ‘all 
disaster risk reduction organizations and experts and users of risk to cooperate in the 
co-design and development of the GRAF’ was finalized in September 2018. The GRAF 
considers four interlocking themes essential to reducing risk (table 1.1).

Themes Why?
1. Expanding the Data Ecosystem: More 
types of data more accessible and more 
usable to understand risk

We’re using too narrow a basis and spending too 
much time worrying about managing hazards and 
not enough understanding how our choices about 
exposure and vulnerability create risk. Countries and 
communities have risk information about their own 
contexts that is not being used.

2. Mapping the true Topography of Risk: 
Represent risk in a way that permits clear-
headed decisions about how to reduce risk.

We need a way to show where and how risk 
accumulates to have an idea of what to do about it.

3. Developing the Decision Compass: Link 
stakeholders’ priorities to risk information 
and broaden the range of stakeholders 
reducing risk.

We need to answer questions that stakeholders are 
asking about how to reduce risk to see where they 
can engage. We need to support the shift toward 
mutually-reinforcing, coordinated risk reducing action

4. Incentivizing Risk Reduction: Reinforce 
the incentives upon which decision-makers 
can rely when planning development and 
risk-reducing actions.

To help decision-makers make risk-informed 
decisions, we need to remove barriers to using 
evidence. Decision-making is not just a function of 
information availability but also of election cycles, 
news cycles, project-based finance and accountability.

Table 1.1: Interlocking themes to reduce risk
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1.12   Transition of DRR Framework 
 
   Disaster and development approaches are emphasized in transitioning from the 
Hyogo Framework for Action 2005–2015 (HFA) to the Sendai Framework for Disaster 
Risk Reduction 2015–2030 (SFDRR) to Global Risk Assessment Framework (GRAF) as 
shown in figure 1.12. The SFDRR is recognized as a driver for achieving the Sustainable 
Development Goals (SDGs) and is also often cross-referenced with the revision of ongoing 
climate change and humanitarian agreements. However, the nature of change in politics, 
behavior, and knowledge required for achieving the SFDRR goal and the SDGs requires 
more in-depth analysis and application.  

 SFDRR is to explicitly support governing authorities, risk professionals and donors 
and investors, to achieve the global targets of the post-2015 agreements, inter alia: 
the Sendai Framework, the 2030 Agenda, the Paris Agreement, and the New Urban 
Agenda. It is to inform and focus action within and across sectors and geographies by 
decisionmakers at local, national, regional and global levels on the priorities for action set 
out in the Sendai Framework. 

 Building synergies between climate change, disaster risk reduction and sustainable 
development are well articulated in different policy and planning frameworks, and they 
are reflected in the institutional arrangement. The Parliamentary SDGs Secretariat is 
formed based at the National Assembly to steer the SDGs localization and mainstreaming 
process and a dedicated SDGs Section is housed under the federal Ministry of Planning, 
Development & Reform (MoPDR) for SDGs monitoring and national coordination. Federal 
budget for country SDGs implementation has also been put in place. MoPDR with support 
from Pakistan has started National Initiative for Sustainable Development Goals to 
institutionalize 2030 Agenda that will look at a broad spectrum of interventions to fully 
operationalize SDGs encompassing financial resources, mainstreaming SDGs into plans, 
policies and resource allocation, establishing a robust SDGs monitoring system, and 
innovative approach for accelerating the implementation (Federal SDGs Support Unit, 
2018). Pakistan 2025: One Nation – One vision, fully aligned with the SDGs (Ministry of 
Planning Development and Reform, 2018) is a blueprint for future-oriented and growth-
centric development for Pakistan, taking into account climate change challenges as a 
priority for government action. The vision 2025 states that the key interests include 
inclusive growth, security of energy, water and food, regional connectivity, and private-
sector and entrepreneurship-led growth. Aspects with DRR-linkages are well noted as 
part of water security including water resource management and water related disaster 
resilience. From the climate change domain, the National Climate Change Policy (NCCP) 
2012 provides an overarching framework for addressing threats of change climate and 
recognizes the importance of sectoral-wise adaptation and mitigation measures. NCCP is 
not taken as a standalone policy but is motivated by its contribution to achieve country’s 
economic growth (ADB, 2017). Similarly, the framework for implementation of the 
National Climate Change Policy for the period 2014-2030 provides strategic guide to 
integrate adaptation actions and mitigation measures across development sectors, hence 
promoting climate-friendly national and economic planning (Government of Pakistan, 
2017). Although country like Pakistan has done enough to comply with SGDs, yet it is 
facing a lot of challenges in DRR targets (DRR in Pakistan, UNDRR 2019).  
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TO THE GLOBAL RISK
ASSESSMENT FRAMEWORK – GRAF
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Figure 2.8. GRAF 2020–2030

the systemic nature of risks, and the opportunities 
afforded by new approaches and new concepts of 
risk, will be the central challenge of the first half of 
the twenty-first century. 

(Source: UNDRR 2019)

If I had to select one sentence to describe the 
state of the world, I would say we are in a world 
in which global challenges are more and more 
integrated, and the responses are more and 
more fragmented, and if this is not reversed, 
it’s a recipe for disaster.108
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105  (Kuhn 1962)
106  (Helbing 2013b)

how to deal with both controllable and uncontrollable 
risks – the sort of change that the Sendai Frame-
work exhorts – is undeniable. A transition is needed 
from one paradigm to another – from managing 
disasters to managing risk – and from managing 
“conventional” hazards to engineering an improved 
understanding of the dynamic interactions with 
systemic risks. Exploring the facilitation of a “new 
system of relations” that allows future theories and 
solutions to emerge that are “wider in scope, more 
accurate in prediction, and solve more problems”.107 

Major renovations of approaches to risk assess-
ment and analysis are needed to fully realize the 
challenge and call of the Sendai Framework. As has 
been noted, methods today are tuned to the largest 
and most historically obvious and tractable “peaks” 
of risks for human beings rather than the interde-
pendencies among them.

In recent decades, we have both created and 
recognized many other types of risks of the great-
est consequences for humankind. Understanding 

107  (Butterfield 2007)
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2.5 
Shifting the paradigm – 
introducing the Global 
Risk Assessment 
Framework 

Paradigms are not corr ig ible by normal 
science, paradigm change is a value change.105

Our global society has come to realize that the 
systemic risks we create can induce situations of 
large-scale instability and even uncontrollability.106 
There is therefore an urgent and growing need to 
better understand and manage uncertainties and to 
mobilize people, innovation and finance. The impera-
tive to extend standard risk management frame-
works or even to heed the call for a paradigm shift on 

Figure 2.7. From global risk assessment to GRAF

(Source: UNDRR 2019)
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Figure 1.12: DRR Framework (HYOGO            GRAF)
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1.13   Pakistan and Global Disaster Risk Reduction 
   Framework / Strategies

 In the aftermath of Indian Ocean Tsunami in 2005, a need was felt to develop a 
proactive framework of action to mitigate damages and losses due to mega disasters 
world over. The World leaders agreed on a 10-year Hyogo Framework for Action (HFA) in 
a Conference held at Kobe, Hyogo, Japan, in January 2005 under the auspices of United 
Nations. HFA was signed by 168 nations including Pakistan, committing to implement the 
five priorities during 2005-2015 to meet overall objective of “Building the Resilience of 
Nations and Communities to Disasters”. HFA was succeeded by the Sendai Framework for 
DRR and adopted by member states in June 2015. This framework has four key priority 
areas with seven (07) targets for risk reduction.

Figure 1.13: Climate Index rating 1999-2018

 Increasing incidence of hazards and rising levels of human vulnerability tend to 
lead to increasingly intense and frequent disasters. Each disaster impacts on various 
sectors of development and the effectiveness of infrastructure. In developing countries 
like Pakistan, this could lead to serious social and economic setbacks to development, 
undermining poverty reduction strategies. Seen globally, disasters also pose as a real 
threat to the achievement of Millennium Development Goals (MDGs).  
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 The devastating earthquake of October 2005 in Pakistan highlighted the lack of 
government preparedness to respond to the disaster. Currently Pakistan is ranked 8th 
among the most vulnerable countries against disasters as shown in figure 1.13.  This 
alarming situation underlined the need to develop disaster preparedness, prevention, 
response and recovery plans to minimize threats to human life and property.  The 2005 
earthquake in its immediate aftermath led to the creation of Earthquake Reconstruction 
and Rebuilding Agency (ERRA). 

 The pursuit of comprehensive plans and strategies for disaster management 
and their effective implementation, implementation agencies like NDMA, PDMAs were 
established after NDM Act 2010. 

1.14   Evolution of Concept of Disaster

 Prior to 2005, the West Pakistan National Calamities Act of 1958 was the available 
legal remedy that regulated the maintenance and restoration of order in areas affected 
by calamities and relief against such calamities. An Emergency Relief Cell within the 
Cabinet Division has been serving since 1971 as an institutional disaster relief support at 
the national level. Similar institutional arrangements existed at the provincial level in the 
form of relief commissioners. However, that regime provided a reactive approach towards 
emergency response only. 

 The 2005 earthquake, in particular, exposed weaknesses of the government and 
civil society to cope with natural disasters. Losses from this earthquake were considerably 
high and can be attributed to the non-observance of building bye-laws or poor building 
practices. Realizing the importance of disaster risk reduction for sustainable social, 
economic and environmental development, the Government of Pakistan had embarked upon 
establishing appropriate policy, legal and institutional arrangements, and implementing 
strategies and programs to minimize risks and vulnerabilities.

 Subsequently, the National Disaster Management (NDM) Ordnance was promulgated 
in December 2006 which became NDM Act in 2010 with the approval of the Parliament in 
2010. This Act serves as the primary law of the land in the field of disaster management 
and to implement the law, National Disaster Management Authority (NDMA) was created 
under National Disaster Management Commission (NDMC). Similar arrangements were 
enacted in the four provinces, FATA, GB and AJ&K. The creation of National Disaster 
Management Commission under stewardship of the Prime Minister, and its executive organ 
National Disaster Management Authority ushered an across the board transformation 
of the national perspective about the subject of DRM (NDMA 2016). The framework of 
evolution of Disaster Management System in Pakistan is presented in figure 1.14.
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1.15   DRR – A Paradigm Shift 

In a paradigm shift, the work on DRR was initiated, policy document and the outcomes 
are given in table 1.2.

Figure 1.14: National Disaster Risk Reduction/Management (DRR/M) Framework 
Evolution of Disaster Management System 

Table 1.2: Paradigm Shift

SR# Policy Document Outcomes 

a. National Disaster Risk 
Management Framework 
(2007-12) 

Framework defined roles and responsibilities of key 
stakeholders in implementation of disaster management 
policies while revolving around objectives of the globally 
agreed Hyogo Framework for Action 

b. DRM Needs Assessment Report 
-2011

A Country-wide DRM Needs Report was formulated through 
a consultative process which subsequently assisted in 
formulating respective policies and plans to cater to the 
national and provincial DRM requirements. The process 
helped NDMA in preparing a Country-wide DRM Needs 
Report that later helped in formulating respective policies 
and plan to cater to the national and provincial DRM 
requirements.

c. National Disaster Risk Reduction 
(DRR) Policy 2011 

Through a participatory approach and wider consultations 
with relevant stakeholders including all provinces, National 
Disaster Risk Reduction (DRR) Policy was formulated 
which was approved in 4th Meeting of National Disaster 
Management Commission (NDMC) under the Chairmanship 
of the Prime Minister of Pakistan. This policy covers 
implementation of DRR measures in a holistic way and is 
premised on proactive and anticipatory approach towards 
DRM by laying special emphasis on risk assessment. 
The DRR policy seeks to promote priority measures for 
existing vulnerability to hazards, and ensures that future 
development initiatives add resilience.
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1.16   Disaster Management Structure in Pakistan

1.17   Strengthening Disaster Risk Governance to Manage Disaster 
   Risk

 Under the NDM Act 2010, a three-tier disaster management regime (figure 1.15)  
has been adopted; National Disaster Management Authority (NDMA) as focal point at 
federal level, the Provincial / Regional Disaster Management Authorities (PDMAs) are the 
focal point for DRM endeavors in respective provinces and District Disaster Management 
Authorities (DDMA) on the district levels. The NDM Act 2010 elaborated following 
components of the system:

I. National Disaster Management Commission (NDMC) 
II. National Disaster Management Authority (NDMA) 
III. Provincial Disaster Commission (PDMC) 
Iv. Provincial Disaster Management Authorities (PDMAs) 
V. District Disaster Management Authorities (DDMAs) 
vI. National Institute of Disaster Management (NIDM)
vII. Obligation of Federal and Provincial Governments in case of disaster.
vIII. Establishment of National / Provincial Fund for Disaster Management (N/PDMF).

 Pakistan has developed a robust institutional structure for DRM. After the 2005 
Kashmir earthquake, Earthquake Reconstruction and Rehabilitation Authority (ERRA) was 
established as a central coordinating body to assume the responsibility over earthquake 
recovery and post-earthquake development work inclusive of disaster risk reduction 
considerations. To strengthen DRM system, the National Disaster Management (NDM) 
Act 2010 was enacted to set up institutional arrangements of DRM in Pakistan with 
decentralized responsibility under the three-tier governance level: federal, provincial and 
district level, with authorized DRM bodies: the National Disaster Management Authority 

Figure 1.15: National Disaster Management Structure
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(NDMA), Provincial Disaster Management Authorities (PDMAs) and District Disaster 
Management Authorities (DDMAs).

 Pakistan’s DRM policy and plans have evolved over the years with the National 
Disaster Risk Management Framework (NDRMF) 2007-2012 outlining a comprehensive 
DRR agenda and a successive plan (National Disaster Management Plan (NDMP) 2012-
2022), as a mechanism to manage the complete spectrum of disasters by developing 
disaster risk reduction policies, strategies, measures and actions in partnership with 
all stakeholders, having highlighted priority actions and costs for the ten-year period. 
The NDMP comprises the Master Plan, Human Resource Development Plan on Disaster 
Management, Multi-Hazard Early Warning System Plan and Instructors’ Guidelines on 
Community Based Disaster Risk Management, which is a tested model for CBDRM for 
possible replication (NDMA, 2012). Hazard specific preparedness plan, contingency plans, 
and standard operating procedures are all in place to be used as a reference for all 
concerned agencies.
 
 Also, Institutional capacity strengthening has taken place by National Institute of 
Disaster Management (NIDM) acting as a technical and training institute of NDMA, with 
funding support from international donors. Major programs include capacity building of 
disaster Management bodies at the federal, provincial and district levels. At the federal level, 
the National Disaster Management Commission (NDMC), headed by the Prime Minister, is 
the main policy making body, with NDMA performing the functions of its secretariat with 
the overall responsibility in coordinating DRM implementation. This structure is replicated 
at provincial level with Provincial Disaster Management Commissions (PDMCs) as decision-
making bodies headed by the respective Chief Minister of the Province, with Provincial/
Regional Disaster Management Authorities as secretariat and operational arms. At district 
level, District Disaster

 Management Authorities (DDMAs) have been established to be responsible for the 
whole spectrum of DRM in their jurisdiction (NDMA, 2015) However, overlapping functions 
of DRM agencies and operators remain a challenge from national to sub-national level, 
resulting in lack of clarity over the chain of command.

 While the policy framework and institutional mandates strive towards holistic DRM, 
government interventions are still responsive rather than preparedness and risk reduction 
focused. National disaster and climate change risk reduction policies, plans and legislation 
in Pakistan is given in table 1.3.
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Table 1.3: National disaster and climate risk reduction policies, plans and legislation in Pakistan

IMPLEMENTATION LEGISLATION/POLICY SCOPE PURPOSE

GOVERNMENT OF 
PAKISTAN
EARTHQUAKE
RECONSTRUCTION
AND REHABILITATION 
AUTHORITY (ERRA)

The Calamities Act 
(1958)
ERRA Act 2011
(enforced as an ex-post
facto law from July 
1st,2007)

National To guide the state’s 
action
during emergencies with 
a focus on response and 
relief
To rehabilitate the 
affected regions 
and to establish an 
institutional framework 
for undertaking 
reconstruction and 
development work after 
the 2005 earthquake.

NATIONAL DISASTER
MANAGEMENT 
AUTHORITY

National Disaster
Management Act (2010)

National, Provincial, 
Districts

To lay down a 
comprehensive 
framework for DRM, 
covering all phases 
of the disaster 
management cycle 
(replacing the DM 
ordinance of 2009)

NATIONAL DISASTER
MANAGEMENT 
AUTHORITY

National Disaster
Risk Management
Framework (2007-2012)

National, Provincial, 
Districts

Intended to identify 
guiding
principles and priorities 
for disaster risk 
reduction

NATIONAL DISASTER
MANAGEMENT 
COMMISSION

National Disaster
Management Plan (2012-
2022)

National, Provincial, 
Districts

To guide and mainstream 
institutional and 
technical DRM priorities, 
in recognition of the 
needs of pre-disaster 
phases.

NATIONAL DISASTER
MANAGEMENT 
AUTHORITY

National Disaster Risk 
Reduction Policy (2013)

National, Provincial, 
Districts

To outline priorities 
and directions for 
risk reduction from a 
proactive perspective, 
with a special emphasis 
on prevention, mitigation 
and preparedness

NATIONAL DISASTER
MANAGEMENT 
AUTHORITY

National Disaster
Management Plan
Implementation Road 
Map (2016-2030)

National, Provincial, 
Districts

Sets up priority activities 
for the period of 2016-
2030, with a focus 
on multi-hazard risk    
assessments, capacity 
building, community 
resilience and raising 
awareness.

NATIONAL DISASTER
MANAGEMENT 
AUTHORITY

The national Disaster 
Response Plan (2019)

National, Provincial, 
Districts

Outlines the framework 
for disaster response 
based on identified roles 
and responsibilities of 
various stakeholders
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Table 1.4: PDMA’s Focused SDGS

Goals Targets Indicators

Goal 1 

No Poverty

Target 1.5

By 2030, build the resilience of 
the poor and those in vulnerable 
situations and reduce their 
exposure and vulnerability to 
climate-related extreme events 
and other economic, social 
and environmental shocks and 
disasters.

Indicator 1.5.1

Number of deaths, missing persons and 
persons affected by disaster per 100,000 
people.

Indicator 1.5.2

Direct disaster economic loss in relation to 
global gross domestic product (GDP)

Indicator 1.5.3

Number of countries with national and local 
disaster risk reduction strategies.

Goal 2 

Zero Hunger

Target 2.4

By 2030, ensure sustainable 
food production systems and 
implement resilient agriculture 
practices that increase 
productivity and production, 
that help maintain ecosystems, 
that strengthen capacity for 
adaptation to climate change, 
extreme weather, drought, 
flooding and other disasters and 
that progressively improve land 
and soil quality.

Indicator 2.4.1

Proportion of agriculture area under 
productive and sustainable agriculture.

Goal 3 

Good Health

Target 3.d

Strengthen the capacity of 
all countries, in particular 
developing countries, for early 
warning, risk reduction and 
management of national and 
global health risks.

Indicator 3.d.1

International health regulations 
(IHR) capacity and health emergency 
preparedness.

1.18   PDMA and Global Disaster Risk Reduction Strategies

 Provincial Disaster Management Authority (PDMA) Punjab while fully cognizant 
of the changing global scenarios vis-à-vis Climate Change, Disaster Risk Reduction and 
Disaster Management is devising disaster risk reduction strategies keeping in view the 07 
Global Targets of Sendai Framework for Disaster Risk Reduction and overall 10 Sustainable 
Development Goals (SDGs) having 13 Targets and 19 Indicators (Table 1.4 & Figure 1.5).
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Goal 4

Quality Education

Target 4.a

Build and upgrade education 
facilities that are child, disability 
and gender sensitive and 
provide safe, non- violent, 
inclusive and effective learning 
environments for all.

Indicator 4.a.1

Proportion of schools with access to: (a) 
electricity; (b) the Internet for pedagogical 
purposes; (c) computers for pedagogical 
purposes; (d) adapted infrastructure and 
materials for students with disabilities; (e) 
basic drinking water; (f) single sex basic 
sanitation facilities; and (g) basic hand 
washing facilities (as per the WASH indicator 
definitions).

Goal 6

Clean Water and 
Sanitation

Target 6.6

By 2020, protect and restore 
water related ecosystems, 
including mountains, forests, 
wetlands, rivers, aquifers and 
lakes.

Indicator 6.6.1
Change in the extent of water-related 
ecosystems overtime.

Goal 9

Industry, Innovation 
and Infrastructure

Target 9.1

Develop quality, reliable, 
sustainable and resilient 
infrastructure, including regional 
and trans-border infrastructure, 
to support economic 
development and human well-
being with a focus on affordable 
and equitable access for all.

Target 9.a

Facilitate sustainable and 
resilient infrastructure 
development in developing 
countries through enhanced 
financial, technological and 
technical support to African 
countries, least developed 
countries, landlocked developing 
countries and small island 
developing states.

Indicator 9.1.1

Proportion of the rural population who live 
within 2km of an all- season road.

Indicator 9.a.1

Total official international support (official 
development assistance plus other official 
flows) to infrastructure.
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Goal 11

Sustainable Cities and 
Communities

Target 11.5

By 2030, significantly reduce 
the number of deaths and the 
number of people affected 
substantially decrease the direct 
economic losses relative to 
global gross domestic product 
caused by disasters, including 
water-related disasters, with a 
focus on protecting the poor and 
people in vulnerable situations.

Target 11.b

By 2020 substantially increase 
the number of cities and human 
settlements adopting and 
implementing integrated policies 
and plans towards inclusion, 
resource efficiency, mitigation 
and adaptation to climate 
change, resilience to disasters, 
and develop and implement, in 
line with the Sendai Framework 
for Disaster Risk Reduction 
2015-2030, holistic disaster risk 
management at all levels.

Indicator 11.5.1

Number of deaths, missing persons and 
persons affected by disaster per 100,000 
people.

Indicator 11.5.2

Direct disaster economic loss in relation to 
global GDP, including disaster damage to 
critical infrastructure and disruption of basic 
services.

Indicator 11.b.1

Proportion of local governments that adopt 
and implement local disaster risk reduction 
strategies in line with the Sendai Framework 
for Disaster Risk Reduction 2015-2030.

Indicator 11.b.2

Number of countries with national and local 
disaster risk reduction strategies.

Goal 13 

Climate Action

Target 13.1

Strengthen resilience and 
adaptive capacity to climate- 
related hazards and natural 
disasters in all countries.

Target 13.3

Improve education, awareness-
raising and human and 
institutional capacity on climate 
change mitigation, adaptation, 
impact reduction and early 
warning.

Indicator 13.1.1

Number of countries with national and local 
disaster risk reduction strategies.

Indicator 13.1.2

Number of deaths, missing persons and 
persons affected by disaster per 100,000 
people.

Indicator 13.3.1

Number of countries that have integrated 
mitigation, adaptation, impact reduction and 
early warning into primary, secondary and 
tertiary curriculam.

Indicator 13.3.2

Number of countries that have 
communicated the strengthening of 
institutional, systemic and individual 
capacity-building to implement adaptation, 
mitigation and technology transfer, and 
development actions.
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Goal 14

Life Below Water

Target 14.2

By 2020, sustainably manage 
and protect marine and coastal 
ecosystems to avoid significant 
adverse impacts, including by 
strengthening their resilience, 
and take action for their 
restoration in order to achieve 
healthy and productive oceans.

Indicator 14.2.1

Proportion of national exclusive economic 
zones managed using ecosystem-based 
approaches.

Goal 15 

Life on Land

Target 15.3

By 2030, combat desertification, 
restore degraded land and 
soil, including land affected by 
desertification, drought and 
floods, and strive to achieve a 
land- degradation-neutral world.

Indicator 15.3.1
Proportion of land that is degraded over 
total land area.

Figure 1.16: PDMA Punjab’s focused SDGS
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Policy • Formulate the provincial disaster management policy by obtaining the 
approval of the Provincial Commission

• Coordinate and monitor the implementation of the National Policy, National 
Plan and Provincial Plan

Risk Mitigation • Examine the vulnerability of different parts of the province to different 
disasters and specify prevention of mitigation measures

Disaster Management 
Plans

• Lay down guidelines to be followed for preparation of disaster 
management plans by the Provincial Department and District Authorities

Preparedness • Evaluate preparedness at all governmental or non-governmental levels to 
respond to disaster and enhance preparedness.

• Examine the construction in the area and if it is in the opinion that the 
standards laid down have not been followed it may direct the same to 
secure compliance of such standards

• Ensure that communication systems are in order and disaster 
management drills are being carried out regularly, and performance of 
such other functions as may be assigned to it by the National or Provincial 
Authority

Disaster Response • Coordinate response in the event of disaster
• Give directions to any Provincial Department or authority regarding actions 

to be taken in response to disaster
• Provide indispensable technical assistance or give advice to the District 

Authority and Local Authorities for conveying out their functions effectively

Community Based 
DRM

1. Promote general education, awareness and community training relating to 
the actions to be taken in response to disaster.

Fiscal Management 2. Advice the Provincial Government regarding all financial matters in relation 
to disaster management

1.20   Integrated Capacity Building of PDMA for Achieving SDGs

 PDMA has taken various initiatives in line with SGDs, including study of MHvRA, 
Integrated Early Warning System, Integrated Disaster Management System through 
establishment of Control Room with different portal for response & relief and DDR & Fire 
Safety Training etc. All major initiatives are as followed; 

1.20.1   Multi-Hazard Vulnerability Risk Assessment (MHVRA) Study
 
 Multi Hazard vulnerability and Risk Assessment is a comprehensive analytical tool 
which aims to measure the degree of vulnerability, exposure and risk of study area to 
multiple impending hazards. While carrying out MHvRA, a complicated set of data is 
analyzed on multidimensional matrix covering various aspects such as space, time and 
other triggering factors. The MHvRA intervention covers numerous scientific, technical and 
participatory activities, including a review of existing and ongoing study of hazards and 
disasters. The study includes important disciplines such as hydrological, meteorological, 

1.19   PDMA Statuary Mandate

 Table 1.5 presents the Statuary Mandate of PDMA.

Table 1.5: PDMA Statuary Mandate
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climatological, social, economic, geophysical, seismological and geological phenomena. In 
most cases, numerical modeling approach is recommended to be exploited for conducting 
probabilistic hazard assessments. In multi hazard & risk assessment approach, exposure, 
vulnerability, coping capacity and risk assessments are considered in context of socio-
economic dimension of the study area including livelihood, agriculture, population, 
buildings, communication, transportation, infrastructure, strategic assets, etc. 

 PDMA has conducted MHvRA in 20 districts of Punjab under Asian Development 
Bank’s funded Flood Emergency Reconstruction and Resilience Project to analyze   the 
potential hazards and to evaluate vulnerabilities that could result in threats to human 
life, property, livelihoods and the environment. MHvRA includes detailed quantitative and 
qualitative identifications of physical, social, economic, environmental and other risks. 
The MHvRA is the first step in planning for Disaster Risk Reduction (DRR) activities. It 
provides an evidence-based estimation of the risk so that effective, adequate and cost-
effective risk reduction measures can be employed.

 This one-of-a-kind activity was envisioned to be undertaken for the first time in 
Pakistan. In order to assure optimum results, PDMA conducted a thorough inception 
process to formulate methodology and guide operationalization of activities for Multi Hazard 
vulnerability Risk Assessment. The first step was to conduct desk review and inception 
meetings with experts from academia, Government departments, and partner agencies 
to suggest optimum steps for achieving intended goals. A first of its kind comprehensive 
stakeholder mapping allowed identification of stakeholders, highlighted niche expertise, 
and helped to pinpoint data sources for the task. In order to ensure validity, reliability, 
and accuracy of the data to be utilized for Multi Hazard vulnerability Risk Assessment, 
door-to-door survey was conducted of households, infrastructure, commercial property 
/ businesses, and other sites in the historically inundated areas (during 2010 and 2014 
floods) of the 20 most vulnerable districts in the Punjab. For this purpose, PDMA developed 
a dedicated android application in-house. 

 PDMA, with the help of data collected for MHvRA initiative, issued early warning to 
all vulnerable districts’ administrations for further critical planning and decision-making 
regarding evacuation, camp location and matters incidental thereto. Particularly the 
MHvRA data and inundation module helped a lot during the recent flood emergency 
situation in Sutlej river. District Administration took all critical decisions on the MHvRA 
data shared with them by PDMA and proved quite helpful in managing flood. Details of all 
these early warning alerts issued to all concerned districts.

1.20.2   Integrated Early Warning System (IEWS) Through Satellite   
      Connectivity

 PDMA Punjab has developed Integrated Early Warning System (IEWS) through 
Satellite based (figure 1.17) interconnectivity in order to have a consolidated information 
system at single platform with integration of different modules.

I. Satellite based Connectivity for Data Sharing and Telecon.
II. Multi Hazard vulnerability Risk Assessment (MHvRA)
III. Flood Simulation Model
Iv. Mobile Communication Office
v. Digital Satellite News Gathering (DSNG) vans
vI. Early Warning Dissemination System.
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 This state-of-the-art system of 
Early Warning is developed primarily for 
20 vulnerable districts in Punjab.  This 
integrated system brings together four 
major stakeholders i.e. Punjab Irrigation 
Department (PID), Rescue 1122, Pakistan 
Meteorological Department Lahore and 
PDMA Punjab on one platform to share 
real time information of river gauges and 
weather forecast. Integrated early warning 
system is shown in (figure 1.18 & figure 
1.19).
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Figure 1.18: Integrated early warning system

Figure 1.17: PDMA Satellite system

Every department has its own dashboard. Traditional fax and postal system has been 
replaced with on-line systems that display graphical analyses for timely decision support 
(Figure 2.7).
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Figure 1.19: Integrated early warning system
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 Every department has its own dashboard. Traditional fax and postal system has been replaced with on-line 
systems that display graphical analyses for timely decision support (Figure 1.13).

Figure 1.13: Integrated early warning system
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 PDMA has GPS location of 1.2 million people, we are able to send them emergency 
alerts through one click, rescue them in real time and can reach out to them with messages 
on risk reduction.

 SMS sent out to people would also be sent out to DDMAs and Rescue 1122 for prompt 
response. PDMA has developed a GPS based Disaster Management System through which 
we simulate any scenario of floods and can be used for direct action in pre, during and 
post disaster scenarios. SUPARCO’s assistance and digital elevation model would be used 
for technical studies on risk reduction.

 The purpose of the project is to develop an enterprise GIS enabled hazard mapping 
and disaster risk management application. This application will handle multi hazard 
disaster in 20 most vulnerable districts of Punjab. The main objectives of the application 
are:

• Development of a data bank of disaster-prone areas.
• District profiling of major hazards areas.
• Development of GIS enabled enterprise application for simulation of flood disaster in 

selected district.
• Capacity building of local staff for pre and post disaster rapid assessment and maintain 

related MIS.

 A Cellular Level Broadcasting service is developed in coordination with PITB and 
PTA in which PDMA can reach out to active mobile phone users in a place as narrow as 1 
square kilometer. This system would be most effective in sending alert messages, public 
service messages on disaster risk reduction, early evacuation etc. Due to the development 
of this system, it can be used for Traffic diversion throughout Punjab. A technologically 
advanced Mobile Communication office has been developed in which there are working 
offices, accommodation, washroom and a seminar room (Figure 1.20).

 This mobile office is equipped with live data, video feed and other facilities for 
direct link with the provincial control room. Mobile Communication office is useful for:

i. Stationing in remote areas for proper monitoring of ongoing relief and rescue  
 operations.
ii. Informing local public on key issues through LED displays (awareness messages).
iii. Six (06) Workstations equipped with latest computers and printing facilities.

Figure 1.20: Mobile communication office
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iv. Conference/meeting room for 12-15 people.
v. Accommodation facility for 4-5 people with washroom and kitchen for prolonged  
 service in the field.
vi. Video conferencing facility.
vii. High Def cameras for monitoring of real time disaster situation.
viii. Make announcements through loudspeakers.

1.20.3   DSNGS Vans

    PDMA has developed 2 DSNGs (Figure 1.21) to share data and video-based 
messages with PDMA on a real time basis from remote and most remote areas. Real 
time feedback from remote affected areas is very important. PDMA Punjab has worked in 
different most affected areas like Awaran, Baluchistan. 
These DSNGs:

i. Provide real time connectivity through satellite phone and direct satellite link.
ii. Can create internet hotspots for local users, and relief workers in case of loss of  
 telecommunication links.
iii. Shed light on praise worthy governmental efforts that often go underreported.

 SMS and WhatsApp system is developed through which shares pertinent real time 
information with all the stakeholders’ along with daily Situation Reports (SITREPs).

1.20.4   Integrated Disaster Management System (IDMS)
 
 PDMA has developed an Integrated Disaster Management System which entails 
pre, during and post disaster management activities. The Pre-Disaster Management 
activities comprise of Preparedness, Mitigation and Coordination while, During-Disaster 
Management activities include Rescue, Relief and Recovery. Post-Disaster Management 
activities comprise of Reconstruction and Rehabilitation. The Integrated Disaster 
Management System (IDMS) consists of modules to cater all aforementioned activities;

I. Establishment of Integrated Command, Control and Communication Centre   
 (Provincial Emergency Operations Centre)
II. Inventory Management System (IMS)

Figure 1.21: DSNGs Vans
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III. Flood Relief Dashboard
Iv. Complaint Redressal Mechanism (UAN 1129)
V. Compensation Payment Mechanism
vI. Satellite based Tracking System
 
 PDMA’s state of the art Control Room (figure 1.22) is equipped with video walls, 
video conferencing facilities, video watch and complaint redressal mechanism.  In case of 
disaster representatives from all line Departments can sit and manage response efforts in 

Figure 1.22: Control Room at PDMA

Worthy Chief Minister Punjab Visit to PDMA Control Room
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Figure: 2.9: Control Room at PDMA 

PDMA’s state of the art Control Room (Picture: 2.9) is 
equipped with video walls, video conferencing facilities, 
video watch and complaint redressal mechanism.  In case 
of disaster representatives from all line Departments can sit 
and manage response efforts in this control room. Control 
room allows dissemination of early warning messages as 
well as monitoring of the on-going disaster management 
activities at Provincial and close liaison with the District 
level control rooms. It also allows quick GIS based 
analysis of disaster affected areas. Integrated Disaster 
Management System (IDMS) is also on display in this 
Control Room. The control room serves as eyes and ears 
for the Government and serves as central hub for all relief 
related activities in response to a disaster like flood, Locust, 
Drought, Pandemics, Epidemics and Dengue.   
 

PDMA’s Inventory Management System (IMS) 
entails a resource allocation system, in which district offices 
can request for their needs. Districts request are viewed by 
PDMA management through this portal. IMS would keep 
stock values of both major Warehouses / HRFs situated at 
Lahore and Muzaffargarh. It is a live requesting module. 
This real time tracking of inventory improves the response 
time of PDMA for all districts in Punjab (Picture 2.9). 
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this control room. Control room allows dissemination of early warning messages as well as 
monitoring of the on-going disaster management activities at Provincial and close liaison 
with the District level control rooms. It also allows quick GIS based analysis of disaster 
affected areas. Integrated Disaster Management System (IDMS) is also on display in this 
Control Room. The control room serves as eyes and ears for the Government and serves 
as central hub for all relief related activities in response to a disaster like flood, Locust, 
Drought, Pandemics, Epidemics and Dengue.  

 PDMA’s Inventory Management System (IMS) entails a resource allocation system, 
in which district offices can request for their needs. Districts request are viewed by PDMA 
management through this portal. IMS would keep stock values of both major Warehouses 
/ HRFs situated at Lahore and Muzaffargarh. It is a live requesting module. This real 
time tracking of inventory improves the response time of PDMA for all districts in Punjab 
(Picture 2.9).

 PDMA has developed a Flood Relief Dashboard with the help of PITB for real time 
monitoring of relief and rescue operations like;

i. Fetching of real time information about relief and rescue.
ii. Tracking of relief dispatches.
iii. Tracking of end-disbursement of relief items to affectees on a real time basis.
iv. Real time coordination with all DDMAs and line departments for effective relief  
 and rescue.
v. Sharing of inundation maps with concerned districts.
vi. Issuance of travel advisories to general public.
vii. Monitoring of weather conditions.
viii. Depiction of inundation mauzas.
ix. Listing of ongoing rescue operations.

 Anyone in Punjab can reach out to PDMA with any complaint. UAN helpline number 
(1129) of PDMA can be directly dialed from any-where within the province. Complaints 
recorded in the automated system are promptly addressed. Through this system;

i. Complaint is lodged, redressed with call back options.
ii. Forwarded to concerned department.
iii. A continuous follow-up is maintained.
iv. A follow-up call is made to complainant regarding resolution of the complaint.

 Compensation payment mechanism of PDMA Punjab has been strengthened by 
linking this system to an online portal where data of losses and damages is updated. 
This is further strengthened by constituting various District committees and providing 
guidelines. The assessment system has been linked with MHvRA data and MIRA guidelines 
of NDMA.
 
 PDMA Punjab has installed satellite-based trackers in all rescue boats / OBMs 
along with all safety vehicles (ambulances and fire vehicles) of the Province for better 
monitoring of rescue and relief activities and for having real time data (Picture 5). The 
satellite-based tracking system has salient features like web-based real time tracking, 
location monitoring, over speed alert, panic button, on demand pin-point location, battery 
status, geo-fencing etc.
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Figure 1.23: Fire Safety Protocols

1.20.5   DRR and Fire Safety

   Fire safety is one of the DRR (Disaster Risk Reduction) initiatives by PDMA to 
safeguard the lives and properties of the people of Punjab and has endeavored to minimize 
the risks involved in the incidences of fire cases along with curtailing fire incidences. 
As a corollary, a Notification No. 50-2017/20/ Tech (Building) dated 23.02.2017, was 
issued with the approval of Provincial Disaster Management Authority, whereby District 
Fire Safety Committees (DFSCs) have been constituted in all Districts of Punjab to ensure 
implementation of the recommendations of the Fire Safety Commission (FSC) constituted 
by the Honorable Lahore High Court Lahore vide order dated 01.03.2013 passed in Writ 
Petition No. 1619/2013.
  
       District Fire Safety Committee in each District will visit all high-rise buildings above 
38 feet and ensure following Fire Safety Commission’s recommendations (figure 1.23). 
These Fire Safety protocols need to be implemented by all public sector buildings and 
private sector hotels as well.

I. Installation of external staircases
II. Provision of fire doors opening outwards
III. Provision of external or internal pressurized hydrant system
Iv. Installation of Fire Extinguishers
v. Installation of Fire Alarm System
vI. Provision of free and clear access for emergency vehicles / removal of obstruction
vII. Preparation and display of emergency evacuation plan, installation of emergency  
 lighting system
vIII. Constitution of Emergency Response Team with a dedicated Building Safety   
 Manager.

 PDMA Punjab in order to facilitate District Fire Safety Committees has developed 
an Android based Fire Safety Assessment Application (FSAA, figure1.24) and its web 
component to conduct surveys of all high-rise buildings above 38 feet along with public 
sector buildings and private sector hotels.

 

 

 
Figure: 2.11: Fire Safety Protocols 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
      
     Figure 2.12: Fire Safety Assessment App 
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Figure 1.24: Fire Safety Assessment App

 Maximizing awareness and encouraging participation of communities in disaster 
preparedness activities at the community level is a challenge. PDMA Punjab as one of 
its CBDRM (Community Based Disaster Risk Management) initiative, is determined to 
contribute to the safety and security of communities   in Punjab by imparting Emergency 
Response Training to the communities, so when in need, individuals are available to 
respond to a disaster. Community-based disaster preparedness (CBDP) is a process that 
seeks to develop and implement a locally appropriate and locally “owned” strategy for 
disaster preparedness and risk reduction.
         
 PDMA Punjab in collaboration with Punjab Emergency Service (Rescue 1122) and 
World Food Program (WFP) has formulated a training program known as Community 
Emergency Response Training (CERT) as shown in figure 2.13 & figure 2.14, for the 
individuals of the communities to make them prepared for emergencies and disasters. 
CERT is a four-day training program consisting of following modules: -

1. Common Hazard and Community Response Group
 • Hazard types and classification
 • Community responders, limitations, role and responsibility
 • Scope of care of a community responder
 • Personal protective equipment

2. Securing Family and Preparing for Response
 • Importance of family preparedness
 • Family disaster plan
 • Preparation of Disaster kit / basic survival kit
 • Phases of operations
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3. First Aid and BLS (Building Collapse, Earthquake and Flood Emergencies)
 • Initial assessment
 • CPR
 • Management of foreign body airway obstruction (Choking)
 • Management of fractures
 • Management of soft tissue injuries
 • Emergency and non-emergency moves (transportation)
 • Animal and snake bite emergencies
 • Burns and environmental emergencies

4. Incident Command System and Triage
 • Incident command system
 • Community quick response sorting techniques

5. Dead Body Management
 • Handling of dead bodies
 • Identification of dead bodies
 • Storage of dead bodies

6. Fire Emergencies
 • Fire chemistry and classes of fire
 • Method of extinguishment
 • Use of portable fire extinguisher
 • Use of bucket brigade

7. Basic Search and Rescue (Building Collapse, Earthquake and Flood Emergencies)
 • Community light search and rescue
 • Common techniques in searching a structure
 • Lifting and stabilizing load

8. Water Emergencies (Flash Flood Emergencies)
 • Common water emergencies
 • Use of knots for joining and securing
 • Water rescue in shallow water
          
 PDMA Punjab has linked CERT to the Sendai Framework for Disaster Risk Reduction 
2015-30 and aims at imparting CERT training to one million people in Punjab till 2030 to 
build Disaster Resilient Communities in Punjab. The portal developed for CERT shown in 
figure 1.25.
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Figure 1.25: CERT Training
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Figure 1.27: Portal of CERT
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            PDMA Punjab has linked CERT to the Sendai Framework for Disaster Risk Reduction 2015-30 and aims at 
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Figure 2.15: Portal of CERT 

Figure 1.26: CERT Training
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1.20.6    PDMA & DDMAs Capacity Building - Ongoing Initiatives

 Apart from aforementioned achievements, various initiatives are also being taken 
to enhance the capacity of PDMA, DDMAs and line department including Rescue 1122 
which includes the following but not limited to;

i. Establishment of Provincial Disaster Management Complex

 Due to the increasing vulnerability and exposure of populations in Punjab to natural 
disasters, the Government sensitized on greater investments to improve current system 
of disaster management in Punjab, PDMA is planning to construct PDMA Complex figure 
1.28. There will be following facilities in the PDMA Complex;

•  Punjab Institute of Disaster Management Sciences (PIDMAS)
•  Human Resource Offices
•  Provincial Emergency Operation Centre (PEOC)
•  GIS Bases Decision Support System
•  Disaster Archive Wing
•  Research & Development Wing
•  Dedicated Floor for National & International Donors
•  Training Halls
 
 PDMA is also planning to set up a GIS lab equipped with associated hardware and 
software in the Complex. This will improve databases, hazard mapping, and information 
sharing across organizations. The Complex will be furnished with all advance technology-
based solutions to be utilized to set up monitoring systems and financial management 
systems to improve the transparency and efficiency of PDMA activities in province Punjab.

 The prime objective of this 
PDMA Complex is to increase its field 
presence for monitoring and ensuring 
a rapid response to hazard situations. 
This would also enable PDMA Human 
Resource to specialize  more in 
terms of the impacts of calamities 
on agriculture based livelihoods. 
In addition will also ensure PDMA’s 
presence in more remote areas for 
the purposes of hazard monitoring, 
communications, and awareness 
raising. PDMA Complex will serve 
as a model for other provinces and 
territories in the country. This will in 
turn encourage closer coordination 
and inter-provincial information 
sharing on forecasting and data 
collection.

Figure 1.28: Proposed PDMA Complex
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ii. District Emergency Operation Center (DEOC)

 An district emergency operations center (DEOC) is a central command and control 
facility responsible for carrying out the principles of emergency preparedness and 
emergency management, or disaster management functions at a strategic level during an 
emergency, and ensuring the continuity of operation of a company, political subdivision 
or other organization.

 An DEOC is responsible for strategic direction and operational decisions and does 
not normally directly control field assets, instead leaving tactical decisions to lower 
commands. The common functions of DEOCs are to collect, gather and analyze data; 
make decisions that protect life and property, maintain continuity of the organization, 
within the scope of applicable laws; and disseminate those decisions to all concerned 
agencies and individuals. PDMA is planning to establish such DEOCs (figure 1.29) at 
district level in all the 36 districts of Punjab.
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Figure 1.29: Proposed District Emergency Control Center
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iii. Search and Rescue Drone
 
 Drones are quickly becoming the most widely used tool for many industries. From 
Police and Fire Departments to farming collectives, drones have become essential to 
boosting safety and productivity. Search and Rescue is among the industries heavily 
affected by the use of drones. Search times can be significantly reduced while limiting 
potential risk to the party being rescued as well as rescuers. There are many options and 
benefits to using drones for search and rescue.

 
 Thermal imaging is a major positive for search and rescue. Body heat naturally 
makes humans stand out from plant life, making them easy to spot very quickly. Most 
thermal cameras also have the option to change the color palette for a wide variety of 
options to make sure you can see exactly what you’re looking for. Figure 1.30 & figure 
1.31 highlight some of the useful applications of search and rescue drones.

 Almost all commercial drones come equipped with GPS, allowing the pilot to offer 
rescue teams the exact GPS coordinates of the subjects once they have been spotted. 
With the live view feature of any drone used for search and rescue, the pilot can also 
guide rescue crews to their location.

Figure 1.30: Search and Rescue Drone
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Figure 1.31: Search and Rescue Drone



45PROVINCIAL DISASTER RESPONSE PLAN 2021 

iv. Eartquake and Disaster Rescue Vehicle

Figure 1.32: Rescue Vehicle

 PDMA is going to procure an Earth Quake & Disaster Rescue vehicle (figure 1.32) 
in order to perform rescue activity in the mountainous regions in case of earth quick or 
a disaster. Since most part of the region has harsh hilly terrain with dense woods and 
forests, therefore PDMA is looking for a Mini Earth quick Rescue capable of moving easily 
in such terrains with a load of approximately 1500 kg. 

 The Earth quick and Disaster Rescue Unit shall be mounted on a Toyota Hilux Model 
no: Hilux 4x4 S/C STD 2.8 L which will be purchased through direct contracting and will 
be supplied to the vendor for fabrication. 

All material used in the fabrication of the external body shall be of Aluminum and G.I 
Sheets of 18 SWG.

v. Life Locator

 The Life Locator locates live victims trapped at a disaster site for urban search and 
rescue. It uses ultra-wideband (UWB) technology to detect signs of life when disasters 
like earthquakes, floods, explosions or similar occurrences result in victims trapped under 
debris piles (figure 1.33).
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Figure 1.33: Life Locator PROVINCIAL DISASTER RESPONSE PLAN 2020 
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Uses and Application

Find Victims

 The Life Locator is a reliable non-human, non-canine USAR technology that enhances 
search capabilities. Highly sensitive- it can detect slight motion and shallow breathing, 
within seconds.

Enhance Survey Capabilities

 GSSI’s fourth-generation system uses ultra-wideband (UWB) radar technology with 
dual sensors to improve the odds of recovering living victims of earthquakes, building 
collapses, flash floods, avalanches and other man-made disasters.

Advanced Rescue Radar

 This wireless and portable system allows for ease of mobility over a site. The non-
invasive technology requires no probes or cables.

Display Details
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DISPLAY DETAILS 
 
 
 
 
  
 
 
 
 
 
 
Life Locator screen example showing a breathing victim at 7m in depth, and breathing at a high rate. The red line on 
the left screen panel indicates position of victim, and the right screen panel shows breathing rate and depth of 
detection. The white line at the bottom of the data indicates presence of radio interference located at the site. 
 

 
Life Locator screen example showing moving person (leg motion) at varying distances away from the sensor. Starting 
at 11m moving in 1m increments until 2m away from the sensor. The white line at the bottom of the data indicates 
presence of radio interference located at the site. 
 
 
 

Figure 1.34: Life Locator Display Screen

 Life Locator screen mode (figure 1.34) showing a breathing victim at 7m in depth, 
and breathing at a high rate. The red line on the left screen panel indicates position of 
victim, and the right screen panel shows breathing rate and depth of detection. The white 
line at the bottom of the data indicates presence of radio interference located at the site.
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 Life Locator screen mode (figure 1.35) showing moving person (leg motion) at 
varying distances away from the sensor. Starting at 11m moving in 1m increments until 
2m away from the sensor. The white line at the bottom of the data indicates presence of 
radio interference located at the site.

vi. Pneumatic Lifting Bags
 
 Pneumatic (air) lifting bags (figure 1.36), function with the assistance of air pressure 
usually generated by a compressor combined with accessories such as valves and hoses 
which when assembled raise or deflate the lifting bag to the required pressure or height. 
Hydraulic lifting bags allow for precise and small adjustment for applications that require 
intricate precision. Ideal for jacking applications in the field where no power source is 
available which provides the ultimate convenience, not only that but our jacking bags are 
exceptionally lightweight meaning they are easy to transport and their compact design 
allows for easy storage

 Lifting bags are generally very resistant and are made of aramid-reinforced rubber, 
which is designed for the toughest jobs. Nevertheless, mechanical (from sharp objects) or 
chemical (i.e., acids, alkalis or fuels) damage can arise. Therefore, the equipment servicer 
should perform a detailed visual check upon the lifting bag after each use, or at least once 
a year. If any cracks or holes come to light, the lifting bag needs to be replaced.
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Figure 1.35: Life Locator Display Screen
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vii. Fiber Optic Camera (IR) with Communication Device

 Fiber Optic Camera (figure 1.37 & 1.38) is designed to visually locate victims in 
inaccessible confined spaces and interact with them to assess what help and relief is 
required. Featuring an ergonomic control box with a bright, wide color screen and a 
rechargeable battery this camera is perfect for extended search operations in the field. 
The search camera is fixed on an ultra-lightweight carbon-fiber telescopic pole for great 
maneuverability in the field. The camera head is articulated, waterproof and illuminated 
to locate victims accurately. Finally, it equipped with a microphone/loudspeaker 
communication system placed on the camera to interact with the victim.
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Figure 1.36: Pneumatic Lifting Bags

Figure 1.38: Fiber Optic Camera
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Figure 1.38: Fiber Optic Camera
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viii. Self Contained Breathing Apparatus

 A self-contained breathing apparatus (SCBA, figure 1.39), sometimes referred to 
as a compressed air breathing apparatus (CABA) or simply breathing apparatus (BA), is 
a device worn by rescue workers, firefighters, and others to provide breathable air in an 
immediately dangerous to life or health atmosphere (IDLH). When not used underwater, 
they are sometimes called industrial breathing sets. The term self-contained means that 
the breathing set is not dependent on a remote supply (e.g., through a long hose). If 
designed for use under water, it is called SCUBA (self-contained underwater breathing 
apparatus).

 An SCBA typically has three main components: a high-pressure tank (e.g., 2,216 to 
5,500 psi (15,280 to 37,920 kPa), about 150 to 374 atmospheres), a pressure regulator, 
and an inhalation connection (mouthpiece, mouth mask or face mask), connected together 
and mounted to a carrying frame.

Uses and Application

 Escape Breathing Apparatus (figure 1.40) is used for self-rescue from an environment 
that has become hazardous after entry into it. The most common example of this in-use 
is in a confined space where there is no immediate danger from gas or oxygen deficiency 
but the risk of that danger remains, and so an Escape BA set is carried enabling the user 
to don the set and rescue themselves from a hazardous environment. An Escape Set 
consists of a small compressed air cylinder, either 2.0L or 3.0L in size, that feeds air into 
a face piece. Escape Sets are usually supplied with either a positive pressure close-fitting 
face mask or with a loose fitting hood. Regular users of full face masks will usually prefer 
the comfort and familiarity of a close-fitting face mask, whilst irregular users will find the 
loose fitting hood easier to don in an emergency situation. It is worth noting as well that 
a loose fitting hood accommodates users with facial hair and glasses.
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Figure 1.39: Self contained breathing apparatus
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ix. Self-Contained Underwater Breathing Apparatus (SCUBA)

 A scuba (figure 1.41) set is any breathing apparatus that is carried entirely by an 
underwater diver and provides the diver with breathing gas at the ambient pressure. 
Scuba is an acronym for self-contained underwater breathing apparatus. 

Figure 1.40: Self Contained Breathing Apparatus

Figure 1.41: Self Contained Breathing Apparatus (SCUBA)
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x. Speed Boat
 
 The Speed Boat (figure 1.42) offers a new range of boat system for disaster rescue 
system. With speeds up to 34 Knots, the boat can perform multiple back to back rescue 
and evacuation missions in high and far reaching flooded areas in which time is of the 
essence. 
Powered by water jets and steering system, the boat can perform in rough terrains 
with maneuverability and can provide raft assistance and towing, diving support, crew 
transport and workboat duties

xi. Ariel Platform
 
 Aerial Platform (figure 1.43) Superstructure Series JPF-T used to provide temporary 
access for people or equipment to inaccessible areas, usually at height. Aerial Platform 
are generally used for flexible access purposes such as maintenance and construction 
work. Telescopic Boom Aerial Platform is best solution to achieve desired out-reach.With 
auto level bucket throughout the aerial platform movement, JIC access platforms with 
telescopic boom is a perfect and safety combination to work on desired Heights (upto 80 
feet) of buildings at critical places.
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Figure 1.42: Speed Boat
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xii. Water Rescue Unit

 The fully-fitted support vehicle includes a inflatable boat, ten and five person rescue 
sleds, two inflatable walkways, decontamination spray units and first aid which includes 
oxygen therapy

 The unit has a capacity to carry out of water rescues in a flood environment for up 
to four days and be self-sustainable for up to ten hours a day. It can store food rations 
to keep a crew of six going for up to 72 hours. There is also convertible office space for 
incident command centre and crew welfare (figure 1.44).

Figure 1.43: Ariel Platform

Figure 1.44: Water Rescue Unit

 

 

xi. ARIEL PLATFORM 
 
Aerial Platform Superstructure Series JPF-T used to provide temporary access for people or equipment to inaccessible 
areas, usually at height. Aerial Platform are generally used for flexible access purposes such as maintenance and 
construction work. Telescopic Boom Aerial Platform is best solution to achieve desired out-reach.With auto level bucket 
throughout the aerial platform movement, JIC access platforms with telescopic boom is a perfect and safety combination 
to work on desired Heights (upto 80 feet) of buildings at critical places. We worked alot on safety factors in Pakistan in 
access platforms. 
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xiii. Rescue Tunnel

 ''Emergency rescue tunnel'' (figure 1.45) is a modular device meant to rescue 
an individual that has been trapped underneath the rubble of a collapsed building. The 
system draws its functional influences from that of a balloon catheter (Stent) which is 
used in medicine to expand arteries. The device is designed as a capsule that is placed at 
the edge of a fallen building, then opened by inflating an airbag - expanding the tunnel, 
and then locked at a maximum size to enable a person to crawl through. Once the first 
segment is opened, there is the possibility to send in additional ones to create a safe 
passage for rescuing people during a disaster.
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Figure 1.45: Rescue Tunnel
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 The Multi-hazard vulnerability and Risk Assessment (MHvRA) study has provided 
a scientific basis for formulating the Disaster Risk Management (DRM) plan that entails 
structural and non-structural prevention, mitigation and preparedness interventions. 
Hence, the outputs of MHvRA study are a necessary requisite to prepare contingency 
plans, DRM plans, and future development plans by the district and provincial governments 
and should also be utilized for land use planning, urban planning, and infrastructure, and 
construction, social and economic development. This comprehensive study has targeted 
multiple sectors in line with the thematic areas of National Disaster Management Plan 
(2012-2022), four priority action of Sendai Framework for Disaster Risk Reduction (2015-
2030), and is closely related to SDGs (2015-2030). 

 Since the hazards, vulnerabilities, and risks are dynamic spatially and temporally, it 
has been recommended that MHvRA studies should be conducted at regular intervals. All 
MHvRA sectors, including climate change, flood, drought and earthquake hazard, socio-
demographic, economic, physical and agricultural vulnerability, capacity, and risk, should 
be periodically reassessed and updated. It shall aid in documenting the changing nature of 
hazards, progress achieved in addressing the vulnerabilities over time, and updated risk 
profiling of the district. The output of MHvRA should be used to prioritize the development 
program, projects, and activities in the top-ranked UCs of the district.

 PDMA has conducted MHvRA in 20 most flood vulnerable districts of Punjab with 
the assistance of Asian Development Bank’s funded Flood Emergency Reconstruction 
and Resilience Project. This is mainly to analyze the potential hazards and to evaluate 
vulnerabilities that could result in threats to human life, property, livelihoods and the 
environment. MHvRA includes detailed quantitative and qualitative identifications 
of physical, social, economic, environmental and other risks. The MHvRA is the first 
step in planning for Disaster Risk Reduction (DRR) activities. It provides an evidence-
based estimation of the risk so that effective, adequate and cost-effective risk reduction 
measures can be employed.
 
 PDMA survey teams carried out water line demarcation based on historical flood 
inundations during 2010 and 2014 floods. This demarcation was based on remote sensing 
data (satellite image). Previous inundations during 2010 and 2014 floods were overlaid 
for all five rivers flowing through the Punjab to create a common inundation layer. The 
boundaries of this layer were used to identify vulnerable mouzas (compact administrative 
units) in the project districts. This information was then shared with District Administration 
for confirmation. This data was cross-checked against the inundation layer, and anomalies 
were corrected to form a cohesive picture of hazard risk in Punjab most vulnerable districts. 

2.1 Methodology 

2.1.1   Adopted Guidelines

 In order to ensure validity, reliability, and accuracy of the data to be utilized for 
Multi Hazard vulnerability Risk Assessment, PDMA decided to conduct a door-to-door 
survey of households, infrastructure, commercial property / businesses, and other sites in 
the historically inundated areas (during 2010 and 2014 floods) of the 20 most vulnerable 
districts (figure 2.1 & 2.2) in the Punjab. For this purpose, Project Implementation Unit, 
PDMA developed a dedicated in-house android application. Due to sensitive nature of 
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the data to be collected (such as names, Computerized National Identity Card (CNIC) 
numbers, cell phone and contact details, demographic information, photographs, and 
geo-coordinates) certain security measures were adopted, including:

• Controlled distribution of the application was ensured only onto devices specially 
procured by PIU-PDMA for this purpose.

• Upon completion of MHvRA Survey Form, an encrypted data file was generated which 
could only be decrypted at PIU-PDMA head office.

• It was ensured that the application did not have any connectivity with backend 
database.

• Password protected access control was implemented to avoid any unauthorized use.
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Figure 2.1: PDMA Surveyers Training on MHVRA

Figure 2.2: Survey Progress of MHVRA
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 The MHvRA encompasses a multi-dimensional broad domain and thus needed 
multi-sector expertise for an in-depth investigation of hydrological, meteorological, 
and geological hazardous phenomena. For instance, vulnerability assessment, which 
is part of the MHvRA, is a complex endeavor, covering physical, social, economic and 
environmental parameters. Exposure analyses enumerate diverse quantifiable elements 
at risk (population, buildings, crops, transport and other infrastructure and assets) in a 
geospatial grid. These multi-criteria evaluations require a common basis of understanding 
for decision-makers and other end users. The methodology adopted here follows the 
minimum standards stated in NDMA Policy Guidelines for Conduct of MHvRA (2016, 
version 1.0.0.1).1 

 Additionally, the inclusion of impacts of climate change, gendered analysis, and 
door-to-door survey for primary data collection for vulnerability assessment are significant 
innovations of this study in consonance with SFDRR. The assessment of climate change 
impacts on riverine flood and drought has further brought MHvRA outputs closer to ground 
realities. The consideration of gender has surfaced the marginal and most vulnerable 
groups. Through the door-to-door survey, first-hand information has been collected from 
the communities and incorporated into this assessment. 

 To conduct MHvRA study PDMA followed definitions of exposure, vulnerability, and 
risk given by the United Nations International Strategy for Disaster Risk Reduction (UNISDR, 
2017).2 According to UNISDR, exposure refers to the situation of people, infrastructure, 
housing, production capacities and other tangible human assets located in hazard-prone 
areas. The measures of exposure can include the number of people or types of assets 
in an area. These can be combined with the specific vulnerability and capacity of the 
exposed elements to any particular hazard to estimate the quantitative risks associated 
with that hazard in the area of interest. vulnerability refers to the conditions determined 
by physical, social, economic, and environmental factors or processes, which increase the 
susceptibility of a system or community to the impact of hazards. It can be subdivided 
into physical, social, economic, and environmental vulnerability. Risk is the potential loss 
of life, injury, or destroyed or damaged assets which could occur to a system, society 
or a community in a specific period of time, determined probabilistically as a function of 
hazard, exposure, vulnerability and capacity (equation a). 

  Risk = (Hazard × Vulnerability × Element at Risk  )/Capacity                                (a)

In this study, firstly, the individual risk was calculated by probabilistically combining 
the specific hazard (flood, earthquake, and drought) with the associated exposure and 
vulnerability. Capacity was taken into account in case of flood. The composite risk was 
estimated by combining the individual risks by using equation (b)

Composite Risk       = Risk_FLOOD+ Risk_DROUGHT   + Risk_EARTHQUAKE       (b)
 
The major steps followed for risk assessment are shown in figure 2.3, conceptual framework 
for MHvRA in figure 2.4, and conceptual flowchart of MHvRA is shown in figure 2.5.

1     NDMA. 2016. NDMA Policy Guidelines for Conduct of MHVRA. ( http://www.ndma.gov.pk/publications/MHVRA%202017.pdf 
2     UNISDR. 2017. Terminology. ( https://www.unisdr.org/we/inform/terminology#letter-a )
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Figure 2.3: MHVRA Methodological Framework

Figure 2.4: Conceptual Framework (MHVRA)
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Figure 3.1: MHVRA Methodological Framework 
 

 
Source: PIU-PDMA 

 

Figure 3.2 CONCEPTUAL FRAMEWORK (MHVRA) 
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2.2    Significance of MHVRA 

 The MHvRA combines components of hazards, exposure, and vulnerabilities to 
form a holistic risk assessment. It is a methodology that analyses potential hazards and 
evaluates vulnerabilities that could result in threats to human life, property, livelihoods 
and the environment. It includes detailed quantitative and qualitative identifications of 
physical, social, economic, environmental and other risks. The MHvRA is the first step 
in planning for Disaster Risk Reduction (DRR) activities. It provides an evidence-based 
estimation of the risk so that effective, adequate and cost-effective risk reduction measures 
can be employed.

 Through extensive intellectual and physical efforts of PIU-PDMA, about 1.8 million 
records (including approximately 1.1 million households) were collected against 292 
parameters and 15 different survey types including but not limited to; infrastructure, 
public buildings, health and educational facility, commercial property, religious buildings, 
mouza general survey, parks, bridges, residential households, dera jaat and industry. 
Moreover, GPS coordinates and four photographs of each vicinity/household were also 
collected.
MHvRA has enabled Provincial Government and District Administration to take evidence 
based critical decisions which save time and provide opportunity to make necessary 
arrangement before the occurrence of the actual disaster. The information available in 
MHvRA of an area lead to make following decisions with confidence and accuracy.

Figure 2.5: Conceptual flow chart (MHVRA)
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Figure 3.3: CONCEPTUAL FLOW CHART (MHVRA) 

 
 

Figure 3.4: Land Cover Distribution (map) – Mianwali  

Source: SUPARCO, 2018 
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1. How much area (mouza) is likely to be inundated?
2. When flood will hit?
3. How long will it remain under inundation?
4. How much population would be affected?
5. When and how to evacuate and how much time would be required to complete  
 evacuation?
6. Transport required for evacuation?
7. When, Where and how many relief camps to establish?
8. Number of medical camps needed to respond to emergency?
9. Number of Tents, Mats and Mosquito Nets required.
10. Number of boats required to rescue stranded people 
11. Percentage of affected people
12. Total relief to be provided
13. How much ration (hampers / cooked food) and water would be needed to feed  
 displaced people during flood situation?
14. Number of animals (Livestock) to be evacuated?
15. When, where and for how many days to be placed?
16. How much concentrated feed and vaccines would be required?
17. Provide basis for declaration of affected areas “calamity hit”
18. When and where to call army?
19. How much funds would be required to meet above needs?
20. Which critical structures / installations would be at risk and would need protection?
21. How many routes / roads would be used during floods?
22. How much standing crop is likely to be affected under inundated area?
23. When to operate breeching sections and assurance of explosives and machinery?
24. Which population is likely to be affected Security Plan for flood affectees and   
 flood prone areas?
25. Where to establish educational facilities for displaced children?

 PDMA Punjab, with the help of data collected for MHvRA initiative, issued early 
warning to all vulnerable districts’ administrations for further critical planning and decision 
making regarding evacuation, camp location and matters incidental thereto. Particularly 
the MHvRA data and inundation module helped a lot during the recent flood emergency 
situation in Sutlej river. District Administration took all critical decisions on the MHvRA 
data shared with them by PDMA and proved quite helpful in managing flood. 

For precision of results advanced GIS based tools/techniques used:

i. High Resolution Satellite Imagery  (2008-2013 archive)
ii. High Resolution Satellite Imagery  (2014 to 2018)
iii. Digital Elevation Model (5 Meter spatial resolution)
iv. Land Cover &  Land Use Data by SUPARCO (to know the utilization of land e.g. 

vegetation or construction)
v. Crops’ spatial distribution data by SUPARCO (type of crops) 
vi. Hydraulic Modeling  
vii. Mobile android App (in-house developed) 
viii. Survey progress monitoring dashboard
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Table 3.1: Expert Committee for MHVRA Reports and Atlases
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Figure 3.6: Expert Committee for MHVRA Reports and Atlases 
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24. Which population is likely to be affected Security Plan for flood affectees and 
flood prone areas? 

25. Where to establish educational facilities for displaced children? 

PDMA Punjab, with the help of data collected for MHVRA initiative, issued early warning to all 
vulnerable districts’ administrations for further critical planning and decision making regarding 
evacuation, camp location and matters incidental thereto. Particularly the MHVRA data and 
inundation module helped a lot during the recent flood emergency situation in Sutlej river. District 
Administration took all critical decisions on the MHVRA data shared with them by PDMA and proved 
quite helpful in managing flood. Details of all these early warning alerts issued to all concerned 
districts. 

 

 

 

 

 

 

Figure 3.5: Use of advance level GIS tools 
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	 Graphical	representation	of	advanced	level	GIS	tools	is	given	in	figure	2.6	&	expert	committee	
for MHVRA Reports and Atlases is presented in table 2.1.
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2.2.1   Utilization of Primary Datasets (POST-MHVRA)

    The primary data collected provided not only comprehensive first-hand information 
on local conditions, thereby enhancing the accuracy of the MHvRA, but also delivered 
robust support in numerous other post-MHvRA activities, such as:

• The cell phone numbers of residents collected during the door-to-door survey were used 
for the dissemination of hazards related awareness, information, and early warnings.

• Information regarding vulnerable groups such as women-headed households, 
minorities, families with single source livelihood, people with special needs, children 
and elderly people for support effective rescue and response efforts

• The documentation of socio-economic conditions of households has provided spatial 
and temporal baseline for future DRR interventions and development planning.

 A number of IT applications and web-interfaces were developed for collection, 
processing, analysis, and storage of primary data as described below.

2.2.2   Data Collection Application:

  For the survey data collection, a login- 
protected Android application (figure 2.7) was 
developed by PDMA. Controlled distribution 
of this application was ensured and devices 
with the pre-installed application were 
provided to the surveyors. This application 
generated a secure, encrypted data file that 
was transmitted to PIU-PDMA servers without 
any backend connectivity.

2.2.3   Real-Time Survey Monitoring  
   Dashboard:

 This interactive login-protected 
application (figure 2.8) was developed in 
Java Spring framework. It acted as a middle 
layer between the Android-based survey 
application and the database. It was used to 
display the statistics of the collected data.

Figure 2.8: Survey Monitoring Dashboard

2.2.4   Flood Inundation (Simulations) Module:

   This module was designed to simulate flood extents according to the given water 
level for upstream and downstream of the selected river. From the predefined scenarios 
at different water levels, it highlighted the area likely to be inundated and identified the 

Figure 2.7: Data Collection Application
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Figure 2.9: Online MHVRA ATLAS and Report Portal

Table 2.2: Mouzas Inundated on River Indus

Table 2.3: Mouzas Inundated on River Chenab
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numbers were readily available in the database) likely to be affected. Hence pre-flood warning alerts, 
in the form of SMS were sent to the targeted population. The number of mouzas affected at high, 
very high and exceptional high flood situation in Indus and Chenab river is given in Table 3.1 and 
3.2. The district wise in-undation of mouzas at various flood extents can be taken from the PDMA 
website with the help of this module. 

 
Figure 3.7: ONLINE MHVRA ATLAS AND REPORT PORTAL 
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Table 3.1 Mouzas Inundated on River Indus 
 

River Indus - Mouzas Likely to be Inundated 

Sr. No. Reaches High Flood 
5 Lac cs 

Very High Flood 
6 Lac cs 

Exceptional High Flood 
8 Lac cs 

1 Jinnah to Chashma 17 40 41 
2 Chashma to Taunsa 49 113 143 
3 Taunsa to Chazighat 14 22 32 
4 Ghazighat to Guddu 70 116 168 

    150 291 384 
 

 

 

River Indus - Mouzas Likely to be Inundated
Sr. No. Reaches High Flood

5 Lac cs
Very High Flood

6 Lac cs
Exceptional High Flood

8 Lac cs
1 Jinnah to Chashma 17 40 41
2 Chashma to Taunsa 49 113 143
3 Taunsa to Chazighat 14 22 32
4 Ghazighat to Guddu 70 116 168

150 291 384

River Chenab - Mouzas Likely to be Inundated
Sr. No. Reaches High Flood

2 Lac cs
Very High Flood

4 Lac cs
Extremely High Flood

6 Lac cs
1 Marala Upstream 8 9 13
2 Marala to Khanki 9 15 25
3 Khanki to Qadirabad 2 2 3
4 Qadirabad to Chiniot 45 78 105
5 Chiniot to Trimmu 24 30 46
6 Trimmu to Punjnad 116 149 184

204 283 376

villages that fall in the hazard zone. Moreover, from the socio-economic data collected by 
PIU-PDMA, the statistics and location of the population, livestock, buildings, infrastructure, 
agricultural land area, etc., susceptible to flooding could be displayed for the effective and 
timely response. This application was also beneficial in generating early warning alert 
as it could pinpoint all the survey respondents (whose cell phone numbers were readily 
available in the database) likely to be affected. Hence pre-flood warning alerts, in the 
form of SMS were sent to the targeted population. The number of mouzas affected at 
high, very high and exceptional high flood situation in Indus, Chenab and Jhelum river is 
given in table 2.2, 2.3 and 2.4. The district wise in-undation of mouzas at various flood 
extents can be taken from the PDMA website with the help of this module (figure 2.10 - 
2.13).
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Table 2.4: Mouzas Inundated on River Jhelum

Figure 2.10: Inundation Map of River Indus in 2010 Flood

Figure 2.11: Inundation Map of Chashma to Taunsa Reach in Supper Flood (10 lac cusecs)

River Jhelum - Mouzas Likely to be Inundated
Sr. No. Reaches High Flood

1.5 Lac cs
Very High Flood

2.25 Lac cs
Extremely High Flood

3 Lac cs
1 Mangla to Rasul 6 6 14
2 Rasul to Trimmu 147 194 217

153 200 231
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Figure: 3.8 Inundation Map of Indus at 2010 Flood Intensity 

 
 
Figure: 3.9 Inundation Map of Chashma to Taunsa Reach at Supper Flood (10 lac cusecs) 
 

 
 

 
 

 

13  
 
 

 

Provincial Disaster Response Plan 2020 

Figure: 3.8 Inundation Map of Indus at 2010 Flood Intensity 

 
 
Figure: 3.9 Inundation Map of Chashma to Taunsa Reach at Supper Flood (10 lac cusecs) 
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Figure 2.12: Inundation Map of Rasool to Trimu Reach in High Floods (11 lac cusecs)

Figure 2.13: Inundation Map of Trimu to Panjnad Reach in High Floods (10 lac cusecs)
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Figure: 3.10 Inundation Map of Rasool to Trimu Reach at High Floods (11 lac cusecs) 

 
Figure: 3.11 Inundation Map of Trimu to Panjnad Reach at High Floods (10 lac cusecs) 
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Figure: 3.10 Inundation Map of Rasool to Trimu Reach at High Floods (11 lac cusecs) 

 
Figure: 3.11 Inundation Map of Trimu to Panjnad Reach at High Floods (10 lac cusecs) 
 

 
 

2.2.5   SMS Broadcasting Module:

  It was integrated with the flood inundation 
module for sending the awareness messages (figure 
2.14) and early warning to the population residing 
in the surveyed UCs. The SMS were sent through 
major telecommunication companies operating in 
the area and delivery logs of all messages were 
maintained. More than 1.8 million SMS were sent 
within the province during the execution of FERRP.

Figure 2.14: Sms Broadcasting Module
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3.2.5  SMS Broadcasting Module: 
 

It was integrated with the flood inundation module for 
sending the awareness messages and early warning to the 
population residing in the surveyed UCs. The SMS were sent 
through major telecommunication companies operating in the 
area and delivery logs of all messages were maintained. More 
than 1.8 million SMS were sent within the province during the 
execution of FERRP. 
 
 
3.2.6  Financial Loss Calculator  

This comprehensive calculator was integrated with 
the flood inundation module to estimate the scenario- 
based financial loss. Through the flood inundation module, 
the UCs and mouzas likely to be inundated could be 
identified. The end user had the option to use the default 
costs and damage percentage or change these values at 
an actual rate to estimate the financial impact. 
 
 
3.2.7  Inventory Management, Resource Allocation, and Dispatch Module: 
 

This was a login-protected module developed in Java 
Spring MVC Framework with Spring Security features. It 
comprised of features for comprehensive inventory 
management, district-specific inventory allocation and 
served as a dashboard for the overview of updated inventory 
status within the district. 

 

 
3.3 Target Hazards, Vulnerabilities, Exposure and Capacities 
3.3.1  Climate Change 
 

 Climate Change has been considered as one of the key hazard or hazards amplifier in the 
current study. In order to determine the impacts of climate change, regional (provincial) level 
assessment was carried out. Extreme climate change has been assessed based on climate indices 
related to the temperature and precipitation. It was observed that on the one hand, the rise in 
temperature could adversely affect energy consumption, expansion joints, and availability of flows 
through early snow and glacier melt, together with an increase in evapotranspiration losses. This 
will exacerbate drought frequency and intensity. On the other hand, the erratic rise in precipitation 
could increase intense flash flood and riverine flood events in the region in future, and may rise in 
future that would adversely affect infrastructure and population. Therefore adequate climate change 
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2.3  Target Hazards, Vulnerabilities, Exposure and Capacities

2.3.1   Climate Change

 Climate Change has been considered as one of the key hazard or hazards amplifier 
in the current study. In order to determine the impacts of climate change, regional 
(provincial) level assessment was carried out. Extreme climate change has been assessed 
based on climate indices related to the temperature and precipitation. It was observed 
that on the one hand, the rise in temperature could adversely affect energy consumption, 
expansion joints, and availability of flows through early snow and glacier melt, together 
with an increase in evapotranspiration losses. This will exacerbate drought frequency and 
intensity. On the other hand, the erratic rise in precipitation could increase intense flash 
flood and riverine flood events in the region in future, and may rise in future that would 
adversely affect infrastructure and population.

2.3.2    Flood Hazard

   For flood hazard assessment, a number of previous studies were reviewed for 
formulating the methodology. The peak discharge data were collected from National 
Engineering Services Pakistan (NESPAK), and Federal Flood Commission (FFC) reports. 
Peak discharge values for return periods of 5, 10, 25, 50, 100 and 250 years were 
determined through statistical analysis. Flood hazard maps of twenty district (Figure 
2.17 to 2.36) were prepared after determining flood extents and water depth against the 
inundated area of 100 year return period. Moreover the union councils to be inundated 
by flood of 100 year return period of the most vulnerable 20 districts is given in tables 
3.5 - 3.24.
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3.2.5  SMS Broadcasting Module: 
 

It was integrated with the flood inundation module for 
sending the awareness messages and early warning to the 
population residing in the surveyed UCs. The SMS were sent 
through major telecommunication companies operating in the 
area and delivery logs of all messages were maintained. More 
than 1.8 million SMS were sent within the province during the 
execution of FERRP. 
 
 
3.2.6  Financial Loss Calculator  

This comprehensive calculator was integrated with 
the flood inundation module to estimate the scenario- 
based financial loss. Through the flood inundation module, 
the UCs and mouzas likely to be inundated could be 
identified. The end user had the option to use the default 
costs and damage percentage or change these values at 
an actual rate to estimate the financial impact. 
 
 
3.2.7  Inventory Management, Resource Allocation, and Dispatch Module: 
 

This was a login-protected module developed in Java 
Spring MVC Framework with Spring Security features. It 
comprised of features for comprehensive inventory 
management, district-specific inventory allocation and 
served as a dashboard for the overview of updated inventory 
status within the district. 

 

 
3.3 Target Hazards, Vulnerabilities, Exposure and Capacities 
3.3.1  Climate Change 
 

 Climate Change has been considered as one of the key hazard or hazards amplifier in the 
current study. In order to determine the impacts of climate change, regional (provincial) level 
assessment was carried out. Extreme climate change has been assessed based on climate indices 
related to the temperature and precipitation. It was observed that on the one hand, the rise in 
temperature could adversely affect energy consumption, expansion joints, and availability of flows 
through early snow and glacier melt, together with an increase in evapotranspiration losses. This 
will exacerbate drought frequency and intensity. On the other hand, the erratic rise in precipitation 
could increase intense flash flood and riverine flood events in the region in future, and may rise in 
future that would adversely affect infrastructure and population. Therefore adequate climate change 

2.2.6   Financial Loss Calculator 

  This comprehensive calculator (figure 2.15)
was integrated with the flood inundation module to 
estimate the scenario- based financial loss. Through 
the flood inundation module, the UCs and mouzas 
likely to be inundated could be identified. The end 
user had the option to use the default costs and 
damage percentage or change these values at an 
actual rate to estimate the financial impact.

2.2.7   Inventory Management, Resource  
   Allocation, and Dispatch Module:

  This was a login-protected module (figure 
2.16) developed in Java Spring MvC Framework 
with Spring Security features. It comprised of 
features for comprehensive inventory management, 
district-specific inventory allocation and served as 
a dashboard for the overview of updated inventory 
status within the district.

Figure 2.15: Financial Loss Calculator

Figure 2.16: Inventory Management
Module
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3.2.5  SMS Broadcasting Module: 
 

It was integrated with the flood inundation module for 
sending the awareness messages and early warning to the 
population residing in the surveyed UCs. The SMS were sent 
through major telecommunication companies operating in the 
area and delivery logs of all messages were maintained. More 
than 1.8 million SMS were sent within the province during the 
execution of FERRP. 
 
 
3.2.6  Financial Loss Calculator  

This comprehensive calculator was integrated with 
the flood inundation module to estimate the scenario- 
based financial loss. Through the flood inundation module, 
the UCs and mouzas likely to be inundated could be 
identified. The end user had the option to use the default 
costs and damage percentage or change these values at 
an actual rate to estimate the financial impact. 
 
 
3.2.7  Inventory Management, Resource Allocation, and Dispatch Module: 
 

This was a login-protected module developed in Java 
Spring MVC Framework with Spring Security features. It 
comprised of features for comprehensive inventory 
management, district-specific inventory allocation and 
served as a dashboard for the overview of updated inventory 
status within the district. 

 

 
3.3 Target Hazards, Vulnerabilities, Exposure and Capacities 
3.3.1  Climate Change 
 

 Climate Change has been considered as one of the key hazard or hazards amplifier in the 
current study. In order to determine the impacts of climate change, regional (provincial) level 
assessment was carried out. Extreme climate change has been assessed based on climate indices 
related to the temperature and precipitation. It was observed that on the one hand, the rise in 
temperature could adversely affect energy consumption, expansion joints, and availability of flows 
through early snow and glacier melt, together with an increase in evapotranspiration losses. This 
will exacerbate drought frequency and intensity. On the other hand, the erratic rise in precipitation 
could increase intense flash flood and riverine flood events in the region in future, and may rise in 
future that would adversely affect infrastructure and population. Therefore adequate climate change 



70 PROVINCIAL DISASTER RESPONSE PLAN 2021 

Figure 2.17: Flood Hazard Map Mianwali

Table 2.5: Flood Hazard Map Mianwali

Source: PIU-PDMA

Table: Union Councils Inundated by Flood of 100 Years Return Period – Mianwali

Sr. No. Tehsil Uc Name

1 ISAKHEL KALLUR
2 KAMMAR MUSHANI PACCA MC
3 KHAGLANWALA
4 MANDA KHEL
5 MIANWALI DHAI UMAID ALI SHAH
6 MOCH
7 QURAISHIAN

8 ROKHARI

9 SHAHBAZ KHEL

10 WATTA KHEL

11 PIPLAN ALLUWALI

12 DOABA

13 KACHA GUJRAT

14 KHOLA

15 KUNDIAN RURAL

16 TIBBA MEHARBAN SHAH

Source: Hydrologist (PIU-PDMA)
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Source: PIU-PDMA

Figure 2.18: Flood Hazard Map Bhakkar 

Table 2.6: Flood Hazard Map Bhakkar 

Table: Union Councils Inundated by Flood of 100 Years Return Period – Bhakkar

Sr. No. Tehsil Uc Name

1 BHAKKAR BADIANI

2 BAIT BOGA

3 DHANDLA

4 HAMU WALA

5 KACHI SHAHANI

6 MULAN WALI

7 SHAHANI

8 SIAL

9 DARYA KHAN KHARAL

10 MAJOKA

11 PANJH GRAIN NASHIB

12 KALLUR KOT KANJAN DAGGAR

13 MAIBAL DAGGAR

14 NOON DAGGAR

Source: Hydrologist (PIU-PDMA)
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Figure 2.19: Flood Hazard Map Layyah 

Table 2.7: Flood Hazard Map Layyah 

Table: Union Councils Inundated by Flood of 100 Years Return Period – Layyah

Sr. No. Tehsil Uc Names

1 KAROR LALISAN SHAHPUR

2 SAHU WALA

3 BASEERA

4 KAROR THAL JANDI

5 WARAH SEHRAN

6 RISHAN SHAH

7 SAMTIA

8 LAYYAH BAIT WASAWA SHUMALI

9 BAKHRI AHMAD KHAN

10 KOT SULTAN RURAL

11 JHAKHAR

12 LOHANCH NASHAIB

13 KOTLA HAJI SHAH

14 SUMRA NASHAIB

15 BASTI SHADU KHAN

Source: PIU-PDMA

Source: Hydrologist (PIU-PDMA)
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Figure 2.20: Flood Hazard Map DG Khan

Table 2.8: Flood Hazard Map DG Khan

Table: Union Councils Inundated by Flood of 100 Years Return Period – Dera Ghazi Khan
Sr. 
No.

Tehsil Uc Names Sr. No. Tehsil Uc Names

1 TAUNSA BINDI 12 DERA 
GHAZI 
KHAN

LADAN

2 CHULANI 13 MARHATTA

3 DOWNA 14 PEER ADIL

4 KALU WALA 15 SABRA NACHA

5 MAKWAL KALAN 16 SAMINA

6 MORE JHANGI 17 SHAH SADAR DIN

7 PANJGRAIN 18 KOT 
CHUTTA

BAIT BETA WALA

8 TRIMIN 19 GHAUS ABAD

9 DERA 
GHAZI 
KHAN

BASTI RANJHA 20 HAJI KAMAND

10 CHAK RAMIN 21 HAZARA

11 KALA 22 JHAKAR IMAM SHAH

Source: PIU-PDMA

Source: Hydrologist (PIU-PDMA)
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Figure 2.21: Flood Hazard Map Rajanpur

Table 2.9: Flood Hazard Map Rajanpur

Source: Hydrologist (PIU-PDMA)
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Table: Union Councils Inundated by Flood of 100 Years Return Period – Rajanpur
Sr. No. Tehsil Uc Names Sr. No. Tehsil Uc Names

1 JAMPUR BASTI RINDAN 20 RAJANPUR RAKH KOT MITHAN SAHAN 
WALA

2 BULEWALA 21 SHIKAR PUR
3 HERO 22 SIKHANI WALA
4 KOT TAHIR 23 WANG
5 KOTLA DEWAN 24 ROJHAN BANGLA HIDAYAT
6 KOTLA MUGHLAN 25 BELLEY SHAH
7 NAWAN BEGRAJ 26 CHAK MAT
8 PIRU WALA 27 DERA DILDAR
9 RAJANPUR BET SONTRA 28 GADANAR

10 DHINGAN 29 GIANMAL
11 KOTLA KHAN MOHAMMAD 30 KACHA CHOHAN
12 KOTLA NASIR 31 KACHA MIANWALI
13 MC KOT MITHAN 32 KACHA RAZI
14 MEHRI WALA 33 KIN KHAS
15 MURGAI 34 MC ROJHAN
16 NAUSHERA SHARQI 35 MIRAN PUR
17 NOOR PUR MACHI WALA 36 SABZANI
18 PIR BUx SHARQI 37 SHAH WALI
19 RAKH DAIMA GHARBI 38 SOON-MINANI
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Table: Union Councils Inundated by Flood of 100 Years Return Period – Muzzafargarh
Sr. No. Uc No. Uc Names Sr. No. Uc No. Uc Names

1 110 DAMAR WALA JANUBI 31 0 MUNCIPAL CORPORATION 
MUZAFFARGARH 1

2 99 GABBAR ARAIN 32 5 PATTAL

3 94 KHANGARH DOMA 33 23 ZULFIQAR ABAD

4 95 LANGAR WAH 34 24 WANDAR

5 96 MISAN KOT BHOWA 35 36 JARH

6 100 MURADPUR JANUBI 36 37 MURAD ABAD

7 81 BAKAINI 37 39 BHUTTAPUR

8 91 JHUGI WALA 38 40 TALIRI

9 78 KHALTEE 39 41 DIN PUR

Source: PIU-PDMA

Figure 2.22: Flood Hazard Map Muzzafargarh

Table 2.10: Flood Hazard Map Muzzafargarh

Project Implementation Unit (PIU)
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status of any country, territory, city or area or of
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its frontiers or boundaries. The accuracy of the
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10 80 LUNDI PITAFI 40 42 JAGAT PUR

11 85 MIR HAZAR KHAN 41 43 THATHA QURESHI

12 83 RAM PUR 42 46 GHAZANFARGARH

13 4 BAIT QAIM WALA 43 48 UMAR PUR JANUBI

14 6 CHOUDHARY 44 49 BRAHIM WALI

15 16 DIBBI SHAH 45 50 GANGA

16 10 DOGAR KALASRA 46 52 MAHAL KHAKHI

17 20 DONA 47 53 JHANDAY WALI

18 1 EHSAN PUR 48 79 BANDAH ISHAQ

19 21 GHAZI GHAT 49 82 KOTLA LAL SHAH

20 19 GUJRAT 50 86 SHEHAR SULTAN

21 2 HINJRAEE 51 94 KHANGARH DOMA

22 9 SHEIKH UMER 52 95 LANGAR WAH

23 5 THATHA GURMANI 
SHARQI

53 96 MISAN KOT BHOWA

24 3 TIBBA 54 97 SEETPUR KHANANI

25 62 AHMAD MUHANA 55 98 SULTAN PUR

26 59 DARIEN 56 101 KHAIRPUR SADDAT

27 71 KARAM DAD QURESHI 57 102 LATTI

28 63 SHAH JAMAL 58 104 BET MULLAN WALI

29 68 SHARIF CHAJRA 59 105 GHALWAN-II

30 57 UTRA SANDAILA 60 108 YAKI WALI

61 109 GHALWAN

62 110 DAMAR WALA JANUBI

Source: Hydrologist (PIU-PDMA)
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Figure 2.23: Flood Hazard Map Rahim Yar Khan

Source: Hydrologist (PIU-PDMA)

Table: Union Councils Inundated by Flood of 100 Years Return Period – Rahim Yar Khan

Sr. No. Tehsil Uc Names

1 KHAN PUR CHACHRAN SHARIF
2 CHANDIA
3 QADIRPUR
4 LIAQAT PUR AHMED ALI LAR
5 DUFLI KABEER KHAN
6 GUL MUHAMMAD LANGAH
7 JHOK GULAB SHAH

8 RAHIM YAR KHAN ABAD PUR
9 HAJI PUR

10 MC RAHIM YAR KHAN 1
11 MC RAHIM YAR KHAN 3
12 RAJANPUR
13 SHAHPUR
14 SHERIN
15 THUL KHAIR MUHAMMAD
16 SADIQ ABAD BHONG
17 JAMAL DIN WALI
18 NAWAZ ABAD

Source: PIU-PDMA
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Figure 2.24: Flood Hazard Map Jhelum 

Table 2.12: Flood Hazard Map Jhelum 

Source: Hydrologist (PIU-PDMA)
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Table: Union Councils Inundated by Flood of 100 Years Return Period – Jhelum

Sr. No. Tehsil Uc Names Sr. No. Tehsil Uc Name

1 Dina JANJEEL 13 Pind 
Dadan 
Khan

DAULATPUR

2 Jhelum BOKEN 14 GOL PUR

3 CHAK KHASA 15 GUJJAR

4 CHOTALA 16 HARAN PUR

5 DARA PUR 17 JALAL PUR SHARIF

6 KALA GUJRAN 18 KANDWAL

7 KOTLA FAQIR 19 MC PIND DADAN KHAN

8 MC JHELUM 20 PINANWAL

9 SANGHOI 21 PIND SAID PUR

10 Pind 
Dadan 
Khan

AHMED ABAD 22 SAUWAL

11 CHAK SHADI 23 TOBA

12 DARYALA JALIP
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Figure 2.25: Flood Hazard Map Mandi Bahaudin 

Table 2.13: Flood Hazard Map Mandi Bahaudin 

Source: PIU-PDMA
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Table: Union Councils Inundated by Flood of 100 Years Return Period – Mandi Bahauddin

Jhelum River Chenab River

Sr. No. Tehsil Uc Names Sr. No. Tehsil Uc Names

1 MALAKWAL HARIA 1 PHALIA BHEROWAL

2 MAJHI 2 BHOA HASAN

3 MC MALIKWAL 3 DHERAKAN KALAN

4 BADSHAH PUR 4 DHUNI KALAN

5 MANDI 
BAHAUDDIN

AHLA 5 GHANIAN

6 KANDANWALA 6 KALA SHADIAN

7 MONG 7 KHUMB KALAN

8 PINDI BAHAUDDIN 8 QADIR ABAD

9 RASOOL
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Figure 2.26: Flood Hazard Map Sargodha 
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Table 2.14: Flood Hazard Map Sargodha

Source: Hydrologist (PIU-PDMA)

Source: PIU-PDMA

Table: Union Councils Inundated by Flood of 100 Years Return Period – Sargodha
Sr. No. Tehsil Uc Names Sr. No. Tehsil Uc Names

1 KOT 
MOMIN

GARHI KALA 17 SAHIWAL JAHANIAN SHAH

2 GURNA 18 LAKHI WAL

3 HALAL PUR 19 MAJOKA

4 JAN MUHAMAMD WALA 20 SIAL SHARIF

5 KOT MIANA 21 THATTI LAMBI

6 LAKSEEN 22 SHAHPUR 
SADAR

AQIL SHAH

7 MIDH RANJHA 23 CHAKRALA

8 NASEER PUR KALAN 24 GHANGWAL

9 TAKHAT HAZARA 25 KANDAN

10 BHERA CHAK MUBARAK 26 KHAN PUR

11 CHAK SIADA 27 KOT BHAI KHAN

12 HAZOOR PUR 28 KOT PEHLWAN

13 JHUMAT RANJHIAN WALA 29 SHAHPUR CITY

14 KALIAN PUR (ABBAS PUR) 30 JAHANIAN SHAH

15 KOT AHMAD KHAN 31 LAKHI WAL

16 MIDH PARAGANA WALI 32 MAJOKA
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Source: PIU-PDMA

Figure 2.27: Flood Hazard Map Khushab 

Table 2.15: Flood Hazard Map Khushab 

Table: Union Councils Inundated by Flood of 100 Years Return Period – Khushab

Sr. 
No.

Tehsil Uc Names

1 KHUSHAB GIROT

2 HASSAN PURTIWANA

3 LUKKU

4 MOHIBPUR

5 SANDRAL

6 TALOKAR SHUMALI

7 NOOR PUR JURA KALAN

8 KHAI KHURD

Source: Hydrologist (PIU-PDMA)
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Figure 2.28: Flood Hazard Map Jhang

Table 2.16: Flood Hazard Map Jhang

Source: PIU-PDMA

Table: Union Councils Inundated by Flood of 100 Years Return Period – Jhang
Sr. No. Uc No. Uc Names Sr. No. Uc No. Uc Names

1 0 MUNICIPAL 
CORPORATION 

SHORKOT

31 53 ALLAH YAR JOOTA

2 0 MUNICIPAL 
CORPORATION JHANG

32 54 BHANGOO

3 0 MUNICIPAL COMMITTEE 
GARH MAHARAJA

33 56 BADH RAJBANA

4 0 MUNICIPAL COMMITTEE 
ATHARA HAZARI

34 60 KHAKI LAKHI

5 4 CHAK NO.259/JB 35 63 DAB KALLAN

6 5 SATIANA 36 64 GHUMAN MARI

7 6 KHEWA 37 65 HASSU BALAIL

8 7 SULTAN PUR 1 38 66 FATEH PUR PARETY

9 14 PAKKY WALA 39 67 KOT BAHADAR SHAH
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10 15 CIvIL STATION 40 68 MIR MUHAMMAD

11 21 HASNANA 41 69 DURI GONDAL

12 26 MALHOANA 42 70 KOT MAPAL

13 27 MANSOOR SIAL 43 71 MEHMOOD KOT 1

14 28 KADEEMI 44 72 GADARA

15 30 PIRKOT SADHANA 45 73 JAIWAN

16 31 MASSAN 46 74 HAZRAT SULTAN BAHOO

17 32 HAvELI SHEIKH RAJU 47 75 KAPOORI

18 33 CHEELA 48 76 PIR ABDUL UL RAHMAN

19 34 QADIRPUR BAKSHA 49 78 RANJEET KOT

20 35 CHUND BHARWANA 50 79 SAMANDOANA

21 36 KOT KHAN 51 81 KOT MURAD

22 37 SHAH JEWENA 52 82 RODU SULTAN

23 38 RATTA MATTA NORTH 53 84 JABBOANA

24 39 PABBAR WALA 54 85 RASHEED PUR

25 40 KARI WALA 55 86 WASU ASTANA

26 42 CHATTA 56 87 7/2 THAL JANUBI

27 44 KOT ESSA SHAH 57 88 DOSSA

28 45 HAvELI BAHADAR SHAH 58 89 7/1 THAL JANUBI

29 49 MEHRAM SIAL 59 90 7/2 THAL SHUMALI

30 50 QAIM BHARWANA 60 91 MARI SHAH SAKHERA

Source: Hydrologist (PIU-PDMA)
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Figure 2.29: Flood Hazard Map Multan 

Table 2.17: Flood Hazard Map Multan 

Source: Hydrologist (PIU-PDMA)
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Table: Union Councils Inundated by Flood of 100 Years Return Period – Multan

Sr. No. Tehsil Uc Names Sr. No. Tehsil Uc Names
1 JALALPUR 

PIRWALA
ALI PUR SADAAT 19 MULTAN 

SADDAR
BASTI NOU

2 BAIT KACH SHAMALI 20 BINDA SANDILA

3 DURAAB PUR 21 BOSAN

4 GHAZI PUR 22 JHOK WAINS

5 INAYAT PUR 23 KHOKHAR

6 JAHAN PUR 24 LUTAFABAD

7 KACH JANOOBI 25 NAWAB PUR

8 KARMON WALI 26 SHER SHAH

9 KHAKI PONTA 27 SHUJAABAD BAGRAIN

10 SHENI 28 CHAK R.S

11 SHUJAAT PUR 29 DAIRA PUR

12 MULTAN 
CITY

ALAMDI SOORA 30 GARDEZ PUR

13 JHAKAR PUR 31 JALALPUR KHAKHI

14 MUHAMMAD PUR GHOTA 32 PANJANI

15 MUZAFFARABAD 33 PONTA

16 TIBBA MASOOD PUR 34 RUKAN HATTI

17 MULTAN 
SADDAR

AMBALA 35 TODAR PUR

18 ANAYAT PUR MAHOTA 36 BASTI NOU

Source: PIU-PDMA
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Source: Hydrologist (PIU-PDMA)

Figure 2.30: Flood Hazard Map Gujrat

Table 2.18: Flood Hazard Map Gujrat

Table: Union Councils Inundated by Flood of 100 Years Return Period – Gujrat

Sr. No. Tehsils Uc Names
1 GUJRAT ALIPUR

2 CHAK SADA

3 CHOPALA

4 JASOKE

5 KASOKI

6 KATHALA

7 LANGAH

8 MANDYALA

9 MARI KHOKHARAN

10 MOLA

11 SAMNA

12 SHADIWAL TARIF MAHMDA

13 THATHA MUSA

14 SARAI ALAMGIR BHAG NAGAR

15 KHAMBI

16 KHOKHAR

17 MC SARAI ALAMGIR

18 PURAN

19 SIMBLI

Source: PIU-PDMA
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Figure 2.31: Flood Hazard Map Hafizabad 

Table 2.19: Flood Hazard Map Hafizabad 

Table: Union Councils Inundated by Flood of 100 Years Return Period – Hafizabad
Sr. No. Uc No. Uc Names

1 1 KOT SAID MUHAMMAD

2 2 KOT ISHAQ

3 3 vANIKE TARAR

4 4 ALA UD DIN KE

5 5 SOIAN WALA

6 9 SANDHAWAN TARAR

7 0 MC JALALPUR BHATTIAN

8 38 BADAR ALI

9 39 THATTA KARIM DAD

10 40 BEHLOL PUR

11 41 BAGH KOHNA

12 42 MADHORA KALAN

13 43 KHURRAM CHORIRA

14 44 SAHDOKI

15 45 PINDI DHUDAL

16 46 CHAK BHATTI

Source: Hydrologist (PIU-PDMA)

Source: PIU-PDMA
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Figure 2.32: Flood Hazard Map Chiniot

Table 2.20: Flood Hazard Map Chiniot

Project Implementation Unit (PIU)
Provincial Disaster Management Authority (PDMA)

Government of the Punjab
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map is subject to the quality of data acquired
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Table: Union Councils Inundated by Flood of 100 Years Return Period – Chiniot

Sr. No. Tehsil Uc Names Sr. No. Tehsil Uc Names

1 BHOWANA ADLANA 13 LALIAN AHMED NAGAR

2 CHAK NO 195/GB 14 BAHIWAL

3 KARAK MUHAMDI 15 BARANA

4 MANGIANI 16 DAWAR

5 MC BHOWANA 17 HAST KHEWAAH

6 SAMUNDER 18 JABANA

7 THATHA MUHAMMAD 
SHAH

19 KALRI

8 CHINIOT HARSA SHEIKH 20 KOT AMEER

9 JHANB 21 LANGER MAKHDOOM

10 MATHROMA 22 PEER PANJA

11 MC CHINIOT 23 WALLA

12 SALARA

Source: PIU-PDMA
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Table:  Union Councils Inundated by Flood of 100 Years Return Period – Gujranwala

Sr. No. TEHSIL UC NAMES

1 WAZIR ABAD DILAWAR CHEEMA

2 HAZRAT KAILIANWALA

3 JAMKE CHATHA

4 MANSOOR WALI

5 RASUL NAGAR

Source: Hydrologist (PIU-PDMA)

Figure 2.33: Flood Hazard Map Gujranwala

Table 2.21: Flood Hazard Map Gujranwala
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Source: Hydrologist (PIU-PDMA)

Figure 2.34: Flood Hazard Map Kasur

Table 2.22: Flood Hazard Map Kasur

Union Councils Inundated by Flood of 100 Years Return Period – Kasur
Sr. No. Tehsil Uc Names

1 PATTOKI AKBAR ABAD
2 ALPA KALAN
3 AULAKH BONGA
4 BALLOKI
5 BATH KALAN
6 GAGGA SARAI
7 GULZAR JAGEER/LAMBAY JAGEER
8 HALLAH
9 NAU THEH JAGIR

10 SARAI NOSHEHRA
11 CHUNIAN LANDAY
12 MOKAL
13 RUKAN PURA
14 KASUR BAZIDPUR
15 FATTUHI WALA
16 HUSSAIN KHAN WALA
17 RAJOWAL NAU
18 SAHJRA
19 THATTI USMAN

Source: PIU-PDMA
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Figure 2.35: Flood Hazard Map Narowal

Table 2.23: Flood Hazard Map Narowal

Table: Union Councils Inundated by Flood of 100 Years Return Period – Narowal
Sr. No. Tehsil Uc Names

1 NAROWAL BATHAN WALA

2 BHAINIAN

3 HASSAN HUSSAIN

4 JASSAR

5 MAHAR

6 PEJOWALI

7 RANSIWAL

8 RAYYA

9 SHAKAR GARH BARAH MANGA

10 JALALA

11 KOT NAINAN

12 KOTLI BARIKHAN

13 KOTLI SOTKAN

14 LANGAH

15 SAJOWAL

16 WALIPUR BURA

Source: Hydrologist (PIU-PDMA)
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Source: PIU-PDMA

Figure 2.36: Flood Hazard Map Sialkot

Table 2.24: Flood Hazard Map Sialkot

Source: Hydrologist (PIU-PDMA)

Union Councils Inundated by Flood of 100 Years Return Period – Kasur

Sr. No. Tehsil Uc Names
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7 SIALKOT MONGAR

8 MCHRALA

9 HEAD MARALA
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Government of the Punjab
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2.3.3   Drought Hazard

   Drought hazard assessment was carried out by an extensive review of available 
scientific literature and historical indices. Suitable indices were identified and selected 
for this study after reviewing their input requirements and locally available observed 
datasets. The drought was classified and assessed into meteorological, agricultural and 
hydrological categories. Meteorological droughts have been analyzed through standardized 
precipitation index (SPI) at annual (12-months), rabi and kharif season (6-months) and 
quarterly (3-months) scales. Normalized difference vegetation index (NDvI), temperature 
condition index (TCI), vegetation health index (vHI), and vegetation condition index (vCI) 
have been used for agricultural drought assessment at the UC scale.

2.3.4    Seismic Hazard

 The aim of seismic hazard assessment study was to characterize the severity of 
hazard due to future expected earthquakes. The present study involved the development 
of the seismicity models for Punjab to characterize seismicity spatially and temporally, 
using local as well as international earthquake catalogue data sources. Seismic hazard for 
bedrock was calculated for various return periods (50, 100, 250, 475, 1000 years).

2.3.5    Socio-Demographic & Economic Exposure Vulnerability

  The socio-demographic and economic exposure vulnerability assessment study 
delineated into two zones, the perennially inundated zones where the assessment was 
based on both primary and secondary data sources, and the non-inundated zones where 
the assessment was based only on secondary data sources. The primary data was collected 
by PIU-PDMA through a door-to-door survey (area). The vulnerability assessment process 
adopted three steps: 

(i) development of database for exposure and vulnerability assessment within   
 inundated and non-inundated zones; 
(ii) normalization of database by using maximum value of each indicator within the  
 UCs of the district; and
(iii) Development of model for exposure and vulnerability assessment within   
 inundated and non-inundated zones the district.

2.3.6   Gender Exposure Vulnerability

   Gendered sociocultural norms and entrenched inequalities create differences in 
how men and women prepare for, respond to and recover from natural disasters. Gender 
exposure vulnerability has been analyzed using quantitative and qualitative methodologies 
considering multiple sectors such as health, education, and socio- economic status at the 
district level. Based on the lessons learnt during the MHvRA, more research needs to be 
conducted on perception of vulnerability and needs in disaster.

2.3.7    Physical Exposure Vulnerability

 Physical exposure and vulnerability assessment study has focused on the impacts 
of the floods and earthquakes on infrastructure. It encompassed the exposure (spatial 
overlay of hazard and element at risk) and vulnerability assessment of houses, roads, 
bridges, and critical facilities (health, educational, religious, and public buildings). The 
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hazards were assessed in terms of their intensity, severity, frequency, and geographic 
coverage as well as the degree of exposure to future hazardous events and potential 
impacts.

2.3.8   Land Cover and Crop (Agricultural) Exposure Vulnerability

 The knowledge of the spatial distribution of the land cover and crop not only 
enables the decision maker     to correctly estimate the potential financial damages (both 
agricultural and other) but also assists in disaster preparedness. For this study, land cover 
mask was developed by Pakistan Space and Upper Atmosphere Research Commission 
(SUPARCO). The key output of the assessment included flood and drought exposure and 
vulnerability maps at the district level and statistical analysis of the crop & land cover 
exposure and vulnerability at the UC level.

2.3.9    Institutional Coping and Adaptive Capacity

 The impact of natural disasters is unusually high in developing countries due to their 
insufficient capacities and limited preparedness. In Punjab, the role of five institutions at the 
district level is crucial during any disaster. These institutions include the District Disaster 
Management Authority (DDMA), Civil Defence, Rescue 1122, departments of education 
and health. The DDMA is responsible for preparing the district’s disaster management plan 
and implementation of national and provincial policies related to disaster management.

2.3.10   Risk Assessment

 Risk assessment in general and MHvRA in particular, provide tools models and 
techniques to assess the past damages and forecast future potential damages due to 
different types of hazards and vulnerabilities. The main objectives of this study were 
to (i) conduct risk assessment at the UC level for drought, earthquake, and flood; (ii) 
assess institutional coping and adaptive capacity qualitatively and quantitatively; and (iii) 
accomplish individual   and composite (multi-hazard) risk assessment.
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4.1 FLOOD 
 The floods, flash floods and torrential 

rains from the hills are a phenomenon of common 
occurrence in Punjab, usually during a monsoon. 
These episodes, on occasions, are largely 
detrimental to the economy, damaging crops, 
settlements, households, infrastructure and 
exterminating livestock and other valuable 
assets. The years of 2010 and 2014 witnessed 
the worst floods in the history of Punjab, 
damaging crops, infrastructure, and settlements. 
This resulted in a significant loss of livestock 
while causing an unimaginable and prolonged 
suffering amongst the affected population. 

Another risk of flooding is the flow of water in 
the form of multiple canals flowing through the 
Pyramid Range, causing flooding in the densely 
populated areas of Gujranwala and the Lahore 
distribution. Urban flooding is another threat that 
needs to be prepared for the Punjab. Lai Nullah 
in Rawalpindi poses a serious threat to the city as 
heavy rains near Margalla Hills could fill this 
water canal. Lahore, Gujranwala, Sialkot, Narowal, Sheikhupura are similar examples of population centers that are at 
risk of urban flooding due to drainage canals such as Nullah Deg, Aik, Bhed, Basantar and others. (Flood in detail is 
discussed in Chapter 07)  

4.2 LOCUST 
 

Locusts have been feared and revered throughout history. 
Related to grasshoppers, these insects form enormous 
swarms that spread across regions, devouring crops and 
leaving serious agricultural damage in their wake. Outbreaks 
of locusts have devastated societies since the Pharaohs led 
ancient Egypt, and they still wreak havoc today. 
 

In Punjab, a small group of locusts was first time spotted in 
Tehsil Sadiq Abad (Cholistan), District Rahim Yar Khan in June 
2019. It multiplied rapidly and went out to other locations of 
Cholistan desert and were infested most parts within 40-50 
days. Periodic rain during Monsoon season provided 
conducive environment to this insect for multiplication. Same 
situation was observed in Sindh and across Indian Border. In 
this regard, regular surveillance and combat operations started 

Figure 4.1: Flood affected District in 2014 

3.1 Flood

 The riverien floods, flash floods and torrential rains from the hills are a phenomenon 
of common occurrence in Punjab, usually during a monsoon. These episodes, on occasions, 
are largely detrimental to the economy, damaging crops, settlements, households, 
infrastructure and exterminating livestock and other valuable assets. The years of 2010 
and 2014 (figure 3.1) witnessed the worst floods in the history of Punjab, damaging 
crops, infrastructure, and settlements. This resulted in a significant loss of livestock while 
causing an unimaginable and prolonged suffering amongst the affected population.

Figure 3.1: Flood affected District in 2014

 Another risk of flooding is the flow of water in the form of multiple canals flowing 
through the Pyramid Range, causing flooding in the densely populated areas of Gujranwala 
and the Lahore distribution. Urban flooding is another threat that needs to be prepared 
for the Punjab. Lai Nullah in Rawalpindi poses a serious threat to the city as heavy 
rains near Margalla Hills could fill this water canal. Lahore, Gujranwala, Sialkot, Narowal, 
Sheikhupura are similar examples of population centers that are at risk of urban flooding 
due to drainage canals such as Nullah Deg, Aik, Bhed, Basantar and others. (Flood in 
detail is discussed in Chapter 06) 
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3.2 Locust

 Locusts have been feared and revered throughout history. Related to grasshoppers, 
these pests form enormous swarms that spread across regions, devouring crops and 
leaving serious agricultural damage in their wake. Outbreaks of locusts have devastated 
societies since the Pharaohs led ancient Egypt, and they still wreak havoc today.

 In Punjab, a small group of locusts was first time spotted in Tehsil Sadiq Abad 
(Cholistan), District Rahim Yar Khan in June 2019. It multiplied rapidly and went out 
to other locations of Cholistan desert and were infested most parts within 40-50 days. 
Periodic rain during Monsoon season provided conducive environment to this insect for 
multiplication. Same situation was observed in Sindh and across Indian Border. In this 
regard, regular surveillance and combat operations started there at Cholistan in July 
2019. Federal and Provincial Government departments launched joint ventures, pooling all 
resources and deploying them sensibly wherever needed to overcome this insect. Firstly, 
Surveillance and combat operations were stopped, camps were closed during December, 
2019, considering this insect has been controlled with onset of cold winter. Approximately 
53,000 hectares of desert was treated during that summer operation.

 However, unexpectedly in the chilling winter of December, this insect resurfaced 
and was spotted in different forms on daily basis in other districts of the Punjab. Combat 
teams were engaged in the field on 24/7 mode and thousands of hectares were treated 
during the campaign.

 The locust situation and perception of its fear in the last two years was so 
overwhelming that the entire food basket of our country i.e. Punjab was at stake / mercy 

Figure 3.2: Locust Combat Machinery
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of locust devastation. There had never been such compelling circumstances earlier in 
the history of Punjab since 1962 forcing government of the Punjab to invoke emergency 
for saving the plague formation of locust in all over the province. The MNSFR also 
recommended the Federal Government to invoke the national emergency vide its National 
Action plan for Locust Control 2020-21. PDMA in its considered opinion was of the view 
that locust combat operation needed to be undertaken on war footings by declaring the 
entire province calamity  hit to cater for any eventuality. Surveillance was conducted 
in 19,982,66 Hectares and combat operation was conducted in 26 district in an area of 
311,052 Hectares With coordination, collaboration and effective planning, Government 
along with its line departments/stakeholders and District Administrations of the locust 
affected districts successfully dealt with Outbreaks of locusts. Following important steps 
were taken to deal with Locust attack.

1. Declaration of Locust Emergency
2. Establishment of Working Group
3. Execution of Training
4. Public Awareness Campaign
5. Nomination of Focal Persons & Establishment of Control Room
6. Contingency Plans of PDMA for Locust Control
7. Formation of Mouza Level Locust Control Committees
8. Field visits
9. Combating Strategies
10. Surveillance

District Administrations and Line /concerned departments have got expertise and diversified 
experience regarding locust Surveillance and combat operations during previous attacks 
of Locust and are at state of readiness with following resources to deal with such types 
of disasters.

Figure 3.1: Stock Position of Resources in Punjab

Table: STOCK POSITION OF RESOURCES IN PUNJAB
Sr. No. Item Total Agriculture NDMA DPP PDMA Amount

1 PORTABLE GUN POWER SPRAYER 66 46   20 700000
2 WHEEL BARROW POWER 

SPRAYER
88 68   20 1700000

3 JECTO (IMPORTED) 40 40     
4 BOOM SPRAYER 24 24     
5 PLUNGARY 112 112     
6 IMPORTED CANON 6 2   4 2066000
7 JATAO (LOCAL) 27 27     
8 TRACTOR MOUNTED AIR BLAST 

CANON SPRAYER
22 12   10 1600000

9 vEHICLE MOUNTED ULv SPRAYER 24 4 8 12  2560000
10 KNAPSACK POWER SPRAYER 1303 1303     
11 MANUAL SPRAYERS 409 409     
12 MALATHION ULv (LITERS) 113998 19198 94800    
13 LAMBDA CYHALOTHRIN (LITERS) 74129.15 54129.15 20000    
14 POWER MIST BLOWER SPRAYER 460    460 13570000
15 LAMBDA  ULv 2 % (LITERS) 40000  40000    
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Figure 3.3: COVID-19

3.3 The COVID-19

 Coronavirus has many different kinds, and some cause disease. A newly identified 
coronavirus, SARS-Cov-2 (figure 3.3), has caused a worldwide pandemic of respiratory 
illness, called COvID-19. COvID-19 symptoms include cough, fever, shortness of breath, 
muscle aches, sore throat, unexplained loss of taste or smell, diarrhea and headache, 
COvID-19 can be severe, and some cases have caused death. It can spread from person 
to person, although it is diagnosed with Laboratory Test, however, it doesn’t has vaccine 
so far,

 The Government of Punjab declared a health emergency on 12 March in a cabinet 
meeting. A quarantine facility was established in the Dera Ghazi Khan district for the 
pilgrims returning from Iran.

 PDMA has been updating people on COvID-19 on daily basis as its control room on 
COvID-19 is in connection with all departments 24/7. PDMA Punjab is also disseminating 
the SOPs, received from Government of Punjab, for avoiding the COvID-19 through all 
available sources of media.

 Due to present health emergency owing to COvID-19, the situation warranted 
immediate preventive and relief measures to arrest the transmission of virus from infected 
persons to general public. Accordingly, the Relief Commissioner has declared the province 
as Epidemic Affected.

 PDMA has been forthcoming for establishment of quarantine facilities and provision 
of logistic support to the zaireen coming from Iran via Taftan. In order to provide support to 
the families of the segregated/quarantined persons, sufficient quantities of food hampers 
have been delivered to all the districts. In addition to the food hampers, PDMA Punjab 
procured Personal Protection Equipment (PPEs), and also received a handful quantity of 
PPEs from NDMA as well. All departments and districts, directly involved with mitigation 
and combat operation, have been provided with sufficient quantity of Personal Protection 
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Equipment (PPEs) including coveralls, surgical masks, gloves, safety goggles, N-95 
masks and sanitizers etc. A good number of PPEs have also been handed over to health 
facilities through concerned Deputy Commissioners, on need basis. PDMA has established 
Vaccination Centers in all districts.

Besides this, Government of the Punjab through PDMA in collaboration with Federal 
Government’s Ehsaas Program launched an emergency cash assistance program titled as 
Insaaf Imdad Programme to help the vulnerable families who have lost their livelihood, due 
to the lockdown/shutdown imposed to arrest the relentless spread of Covid-19 Pandemic. 
Through this programme one-time special cash assistance of Rs. 12,000 per family for 2.5 
million vulnerable and most affected families in Punjab was delivered. Out of total amount 
of the program, contribution of the Punjab Government was PKR. 8.4 Billion. (COvID-19 
in details is discussed in Chapter 05)

3.4 Drought

 Drought occurs in circumstances arising due to “temporary reduction in water 
availability below the normal or expected level for a specified period”. A drought is an 
extended period of months or years when a region notes a deficiency in its water supply. 
Generally, this occurs when a region receives consistently below average precipitation. 
Drought risk characterization is therefore, paramount to assessing food vulnerability and 
ensuring livelihoods in communities. 

Figure 3.4: Drought in Thal

 Pakistan is very wide and the variability of precipitation in different seasons, is 
quite high. The climate in the southern half of Pakistan is dry and hyper dry. Climate 
change further increases precipitation unpredictability, especially in low precipitation 
regions. All provinces of Pakistan have been exposed to severe droughts in the past. 
Consistent drought forecasting and monitoring enables decision-makers to make informed 
management decisions, coordinate government agency responses, direct emergency 
assistance, and reduce vulnerability to drought risks. 
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3.4.1   Drought Stages

 Drought stage levels are set in proportion to remaining levels of water in Tobas 
(keeping expected season / time of precipitation in view) shown in Table 3.2.

Figure 3.5: The Cholistan Desert

 

 

D.G. Khan, Rajanpur and southern districts of Punjab province continue to suffer from serious drought affects. (CBDRM 
Volume III, NDMA). 
 
 

Drought differs from other natural hazards, i.e. Floods, tropical cyclones, tornadoes and earthquakes, etc., unlike 
other hazards, the effects of drought often accumulate slowly over a considerable period of time and may persist for 
years beyond. For this reason, drought is often referred to as a "creep phenomenon". The effects of drought are less 
obvious and occur in large geographical areas compared to the damage caused by other natural hazards and therefore 
affect more people than any other hazard to the environment. 
 
 

Punjab has two main deserts namely as Thal and Cholistan. Both depend upon over rains and have also been 
facing drought circumstances. However, canal network, Thal received a lot of groundwater fresh from the sewer system, 
which is used for drinking as well as for irrigation. Most farmers have installed tube wells to irrigate land for general and 
fodder cultivation. However, Cholistan, consists of districts of Rahim Yar Khan, Bahawalnagar and Bahawalpur, is still 
prone to drought. There is a likelihood of drought that can affect human and animal lives. To understand the phenomenon 
of drought and its impact on human and animal lives, we need to understand the area's edaphic and climatic factors 
along with human interventions. Cholistan consists of sandy soil with mild annual rainfall, rainwater accumulates in low-
lying desert areas (referred to as Toba) and most of the population settles near these Tobas. Tobas has been the only 
source of drinking for humans and livestock for centuries. Wind erosion is a common phenomenon in the Cholistan 
Desert. 

Figure 4.3.1.1: The Cholistan Desert 

 
 
4.3.2  Drought Stages 
 

Drought stage levels are set in 
proportion to remaining levels of water 
in Tobas (keeping expected season / 
time of precipitation in view) shown in 
Table 4.3.1 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Punjab Province has been blessed with various types of soil, from the mountainous 
regions of Murree to the deserts of Thal and Cholistan with a special environment. This is 
also a phenomenon that on one side, most of the districts are affected by the flood in the 
monsoon, and on the other side, life is threatened by the drought in the desert areas of 
Punjab. Although the frequency of drought is not very high, the province faces a cyclical 
drought process almost once every ten years. Drought is a long-term phenomenon, it is 
approaching slowly gradually, and the same is happening in the process of recovery and 
rehabilitation. Attock District in Punjab has also been declared calamity hit / droughted 
area by the Provincial Government Additionally, the rain fed regions of Punjab province 
namely: Potohar belt, Mianwali, D.G. Khan, Rajanpur and southern districts of Punjab 
province continue to suffer from serious drought affects. (CBDRM volume III, NDMA).

 Punjab has two main deserts namely as Thal (figure 3.4) and Cholistan (figure 3.5). 
Both depend upon over rains and have also been facing drought circumstances. However, 
canal network, Thal receive a lot of groundwater fresh from the sewer system, which is 
used for drinking as well as for irrigation. Most farmers have installed tube wells to irrigate 
land for general and fodder cultivation. However, Cholistan, consists of districts of Rahim 
Yar Khan, Bahawalnagar and Bahawalpur, is still prone to drought. There is a likelihood 
of drought that can affect human and animal lives. To understand the phenomenon of 
drought and its impact on human and animal lives, we need to understand the area’s 
edaphic and climatic factors along with human interventions. Cholistan consists of sandy 
soil with mild annual rainfall, rainwater accumulates in low-lying desert areas (referred 
to as Toba) and most of the population settles near these Tobas. Tobas has been the only 
source of drinking for humans and livestock for centuries. Wind erosion is a common 
phenomenon in the Cholistan Desert.
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Table 3.2: Drought Stage Levels

Figure 3.6: Fault Lines in Pakistan

Drought
Category

Drought
Severity

Return 
Period 
(years)

Possible Impacts PDSI %reduction 
in water 

availability
D0 Minor

Drought
3 to 4 Going into drought: short-term dryness 

slowing the growth of crops or pastures; 
fire risk above average. Coming out of 

drought: some lingering water

-1.0 to
-1.9

Minimum
10%

reduction

D1 Moderate
Drought

5-9 Some damage to crops, pastures; fire 
risk high; streams, reservoirs, or wells 
low, some water shortages developing 

or imminent, voluntary water use 
restrictions required

-2.0 to
-2.9

Minimum
30%

reduction

D2 Severe
Drought

10-17 Crop or pasture losses likely; fire risk 
very high; water shortages common; 

water restrictions imposed

-3.0 to
-3.9

Minimum
50%

reduction
D3 Extreme

Drought
18-43 Major crop/pasture losses; extreme fire 

danger;
widespread water

-4.0 to
-4.9

Maximum 
reduction

D4 Exceptional
Drought

>44 Exceptional and widespread crop/pasture 
losses; exceptional fire risk; shortages of 
water in reservoirs, streams, and wells, 

creating water

-5.0 or 
less

3.5 Earthquake 

3.5.1   Earthquake Impact and Risk Assessment

 Seismic hazard refers to the expected intensity of ground movement on site. It 
can be characterized by deterministic or probabilistic approaches; the first considers the 
impact of a single (final) scenario, while the second considers all possible scenarios, their 
likelihood, related impacts and uncertainty.

 

 

4.4 Earthquake  
 

4.4.1  Earthquake Impact and Risk Assessment 
 

Seismic hazard refers to the expected intensity of ground movement on site. It can be characterized by 
deterministic or probabilistic approaches; the first considers the impact of a single (final) scenario, while the second 
considers all possible scenarios, their 
likelihood, related impacts and 
uncertainty. 

Earthquakes, unlike many other 
natural hazards, have the potential to 
cause catastrophic losses. Although 
Punjab is popularly considered to have 
a low earthquake risk, a major 
earthquake could still occur under a 
heavily developed and populated area 
in Rawalpindi Division. The impact of 
such an earthquake could have 
widespread consequences throughout 
Murree and surroundings. An old fault 
line has re-activated and jolted Punjab 
in early 2016. Whilst there is a low 
probability that this event will occur in 
the foreseeable future, it is important to 
recognize the potential for such 
catastrophic impacts.  
 
4.4.2  Protection and Precautionary Measures 
 
i. Deterministic Seismic Hazard Assessment 
1. The Deterministic Seismic Hazard Assessment (DSHA) procedure considers particular faults for analysis, 
employing the available seismicity parameters. Among the active faults in Punjab, Sargodha Fault was selected for 
future possible large earthquakes. It is important to mention that in 2017, the fault was triggered in a small earthquake 
event. Basic geometric data of fault was obtained from the NDMA database. Since no data were available on the 
seismicity rate of the fault, the empirical model of Wells and Coppersmith was selected to compute the largest magnitude 
the fault was capable of producing in future. For the seismicity rate of this fault, it was assumed that the worst earthquake 
scenario would happen once during the design life of a built environment.   

It is worthwhile to mention that DSHA is also probabilistic in nature, as uncertainties are associated with the 
selection of earthquake magnitude, source-to-site distance and ground motion variability.1,2 Recent earthquake 
observations (e.g. Christchurch Earthquake on 22 February 2011) have shown that shaking severity during a very rare 
event (worst scenario) can be many times more than the ground motions specified for design and risk assessment, 
obtained using Probabilistic Seismic Hazard Assessment (PSHA). Due to this, the worst scenario earthquake may cause 
                                                

1 Abrahamson, N.A. 2000. State of the practice of seismic hazard evaluation. Proceedings of the GeoEng 2000. Melbourne, Australia. 
2 Bommer, J.J. 2002. Deterministic vs. probabilistic seismic hazard assessment: An exaggerated and obstructive dichotomy. Journal of Earthquake Engineering, Vol. 6, No. S1 

pp. 43–73. 

Figure 4.4.1 Major Faults (Seismic Sources) in Pakistan 
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 Earthquakes, unlike many other natural hazards, have the potential to cause 
catastrophic losses. Although Punjab is popularly considered to have a low earthquake 
risk, a major earthquake could still occur under a heavily developed and populated 
area in Rawalpindi Division. The impact of such an earthquake could have widespread 
consequences throughout Murree and surroundings. An old fault line has re-activated 
and jolted Punjab in early 2016. Whilst there is a low probability that this event will occur 
in the foreseeable future, it is important to recognize the potential for such catastrophic 
impacts. Fault lines in Pakistan are shown in figure 3.6.

3.5.2   Protection and Precautionary Measures

i.  Deterministic Seismic Hazard Assessment

1. The Deterministic Seismic Hazard Assessment (DSHA) procedure considers 
particular faults for analysis, employing the available seismicity parameters. Among the 
active faults in Punjab, Sargodha Fault was selected for future possible large earthquakes. 
It is important to mention that in 2017, the fault was triggered in a small earthquake 
event. Basic geometric data of fault was obtained from the NDMA database. Since no 
data were available on the seismicity rate of the fault, the empirical model of Wells and 
Coppersmith was selected to compute the largest magnitude the fault was capable of 
producing in future. For the seismicity rate of this fault, it was assumed that the worst 
earthquake scenario would happen once during the design life of a built environment.  

 It is worthwhile to mention that DSHA is also probabilistic in nature, as uncertainties 
are associated with the selection of earthquake magnitude, source-to-site distance 
and ground motion variability. 1,2 Recent earthquake observations (e.g. Christchurch 
Earthquake on 22 February 2011) have shown that shaking severity during a very rare 
event (worst scenario) can be many times more than the ground motions specified for 
design and risk assessment, obtained using Probabilistic Seismic Hazard Assessment 
(PSHA). Due to this, the worst scenario earthquake may cause enormous destruction 
of the physical infrastructures and can result in huge losses.  It is, therefore, essential 
to consider DSHA, especially for the design or design verification of critical facilities. As 
part of this study, the results of DSHA, considering Sargodha fault. The ground motions 
selected for hazard characterization corresponded to the 95th percentile.3,4 

 Although it is not possible to stop / decrease the likelihood of occurrence of 
Earthquake, however we can minimize or lessen the damage it can cause to the lives and 
properties of the public residents of earthquake hit area. Earthquake doesn’t cause high 
damage as compared to damage caused by structural collapses. Hence, we can save lives 
and properties of public if. Major Faults (Seismic Sources) in Punjab is shown in figure 3.7.

1       Abrahamson, N.A. 2000. State of the practice of seismic hazard evaluation. Proceedings of the GeoEng 2000. Melbourne, Australia.
2      Bommer, J.J. 2002. Deterministic vs. probabilistic seismic hazard assessment: An exaggerated and obstructive dichotomy. Journal of Earthquake                 

Engineering, Vol. 6, No. S1 pp. 43–73.
3      Fleur O. Strasser , Julian J. Bommer & Norman A. Abrahamson. 2004. The need for upper bounds on seismic ground motion. 13th World Conference on 

Earthquake Engineering, Vancouver, B.C., Canada  https://www.iitk.ac.in/nicee/wcee/article/13_3361.pdf
4			Ivan	Wong,	Patricia	Thomas,	and	Nora	Lewandowski.	2018.	Final	Report	Site-Specific	Seismic	Hazard	Evaluation	for	the	Proposed	Resolution	Copper	

Mine, Southern Arizona. http://www.resolutionmineeis.us/sites/default/files/technical-reports/lettis-seismic-eval-2246-20180123.pdf
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Figure 3.7: Major Faults (Seismic Sources) in Punjab

Figure 3.8: Precautionary Measures during Earthquake
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2. Electricity supply of earthquake hit area is made shock proof to desired level 
3. Gas supply is made shock proof and ensured that supply is cut off as quickly as possible 
4. Ensure alternate communication system in case main communication channel collapse during earthquake and 

restore alternate communication system if it is also affected 
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1. Certain standard which are helpful in bearing / withstanding earthquake shocks 
i.e. building codes are devised and their implementation is ensured in all kind of 
constructions in public and private sector

2. Electricity supply of earthquake hit area is made shock proof to desired level
3. Gas supply is made shock proof and ensured that supply is cut off as quickly as 

possible
4. Ensure alternate communication system in case main communication channel collapse 

during earthquake and restore alternate communication system if it is also affected
5. Ensure that food, non-food reserves are sufficient and stock piled in earthquake prone 

area where there is probability of road transport cut off after earthquake shock e.g. 
Muzaffarabad and Northern areas etc.

6. Earthquake emergency related Rescue equipment and machinery are available and 
are in functional condition; moreover, periodic mock exercises have been conducted 
to test equipment, machinery. Also make sure that human resources equipped with 
desired skills required to deal with earthquake emergencies. Figure 4.8 shows the first 
response precautionary measure during an earthquake.
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4.5 Epidemic 
 
4.5.1  What Is an Epidemic? 
 

An epidemic is defined as an outbreak or unusually high incidence 
of a disease or illness in a population or area like Dengue. It is an outbreak 
of a disease or illness that spreads rapidly among individuals in a 
particular area or population. The epidemic in Punjab province is smaller 
because the Punjab government strongly emphasizes 100% vaccination 
of communicable diseases and spray campaign against Dengue. Regular 
National Immunization Days (NIDs) are duly adhered to, as the Punjab 
government and the medical department are given due priority under 
these NIDs. International institutions monitor these activities very closely 
at all levels. The provincial government has sensitized the district 
administrations and issued very strict guidelines for 100% vaccination of 
communicable diseases.  

 

4.5.2 Control of Communicable Diseases 
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3.6 Epidemic

3.6.1   What is an Epidemic?

 An epidemic is defined as an 
outbreak or unusually high incidence 
of a disease or illness in a population or 
area like Dengue. It is an outbreak of a 
disease or illness that spreads rapidly 
among individuals in a particular 
area or population. The epidemic in 
Punjab province is smaller because 
the Punjab government strongly 
emphasizes 100% vaccination of 
communicable diseases and spray 
campaign against Dengue. Regular 
National Immunization Days (NIDs) 
are duly adhered to, as the Punjab government and the medical department are given 
due priority under these NIDs. International institutions monitor these activities very 
closely at all levels. The provincial government has sensitized the district administrations 
and issued very strict guidelines for 100% vaccination of communicable diseases. 

3.6.2   Control of Communicable Diseases

Following steps need to be taken, in order to control communicable diseases.

1. District administration in collaboration with health department;
• Should observe all NIDs
• Should ensure 100% vaccination of target groups
• Should immediately report any unusual communicable disease witnessed in any 

facility or during vaccination operations
• District Administration and health department both should report unusual 

communicable diseases witnessed in any area
• District Administrations should ensure periodic cleanliness and treatment of water 

supply lines
• District Administration should ensure periodic checking of water supply lines
• Health Department should ensure periodic sampling and laboratory checks of water 

sample taken from various schemes and locations

2. Following steps should be taken, in case any disease is widespread at any place;
• Prepare map of affected population with details of patents with age and sex
• Cancel leaves of all concerned staff (health, district administration staff etc.)
• Nominate and notify focal persons of all concerned departments at various levels 

(District, Tehsil and Union Council)
• Convene regular meetings of all concerned departments to remain current and 

updated and plan for future course of action
• Notify hospital for treatment of communicable disease and make necessary 

arrangements for the patients of that particular disease
• In case of communicable disease, the treatment area in the hospital should be 

cordoned off
• Orientate media and use it for awareness of general public. Media should be used 

positively to help convey message to masses

Figure 3.9: Dengue Virus
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• Prepare fliers, in easy and understandable language, to orientate general public 
about disease and precautionary measures which can be to be taken by them to 
control disease

3.7 Industrial/Chemical Disaster

 Chemical Incident is defined as an 
uncontrolled release of a chemical from 
its containment that either threatens to, 
or does, expose people to a chemical 
hazard. Such an incident could occur 
accidentally or deliberately (figure 3.10). 

 Normally, as per government 
policy, industrial parks are established 
away from main cities preferable along 
with main roads where transport and 
other facilities required for industry are 
available. However, with the increased 
population growth, urban settlements 
have expanded horizontally engulfing 
industrial states into urban city centers. 
It is not uncommon to find industrial units which have been surrounded by residential 
colonies. This is causing manifold damages to the communities in vicinity. Omissions, 
effluents and gases, are continuously polluting air and ground aquifer. In addition to this, 
there remain likelihood of explosion or leakage of chemicals causing damage to lives and 
livelihood of the people. Such incidents worsen situation subsequently by catching fire 
and causing explosions. Chemical disaster cause manifold damages (figure 3.11).

1. Chemical disaster may directly cause damage to worker through contact 
2. Chemicals may cause damage to communities living in vicinity
3. Chemical may trigger explosions or fire which can further trigger something new
4. Chemical disaster may cause psychological trauma in addition to above narrated  

damages

 Owners of industrial units / factories should be made responsible for handling On-
Site emergencies through their own means and for that they should be made responsible 
to maintain an adequate level of preparedness in accordance with their industry related 
chemicals. For off-site PDMA and DDMAs should maintain desired level of preparedness.

Figure 3.10: Industrial Disaster
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Figure 3.11: Sequence of Events in Case of Chemical Disaster

Figure 3.12: Fire Disaster Incident in Train

3.8  Fire Disaster

3.8.1   Fire Disaster Management

  Fires are the accidents (figure 3.12) which occur most frequently, whose causes 
are the most diverse and which require intervention methods and techniques adapted to 
the conditions and needs of each incident. Depending on the type of fire (nature of the 
material on fire), meteorological conditions (wind) and the effectiveness of the intervention, 
material damage can be limited (a single car, building or production or storage warehouse 
installation), or affect wide areas (forest or agricultural fires, hydrocarbons, gas or other 
highly flammable products, storage or piping installations.

 

 

4.7. Fire Disaster 
4.7.1  Fire Disaster Management 
 

Fires are the accidents which occur most frequently, 
whose causes are the most diverse and which require 
intervention methods and techniques adapted to the conditions 
and needs of each incident. Depending on the type of fire (nature 
of the material on fire), meteorological conditions (wind) and the 
effectiveness of the intervention, material damage can be limited 
(a single car, building or production or storage warehouse 
installation), or affect wide areas (forest or agricultural fires, 
hydrocarbons, gas or other highly flammable products, storage or 
piping installations. 

4.7.2 Prevention and Precautionary 
Measures 

 
For DDMAs in case of fire including forest fire 

1. Mark and prepare Geo referred map of all potentially risk prone building and points, with special reference to fire 
2. TMA should ensure that there is no encroachment on the way to potential fire prone buildings which can hinder 

firefighting operations. 
3. Ensure that all building / potential vulnerable points have escape route for residents / workers in case of fire 

emergency 
4. Ensure that fire extinguishing equipment is available and in functional condition and all security / firefighting teams 

know their location 
5. Ensure that security staff / firefighting staff is well trained and physical and medically fit to combat fire in case of 

emergency 
6. Ensure that residents / workers of building and flash points are aware of emergency SOPs (to be followed in 

emergency situation) and know escape routes 
7. Ensure that contact number of all firefighting agencies are displayed at prominent place in building and at flash 

points with necessary instructions are to be followed during emergency situation 
8. Operationalize Control for information of general public and for coordination among stakeholders 
9. Ensure that all equipment and material required to combat fire with rescue department is ready, in order, functional 

and firefighting team is trained and all members are physically and medically fit to combat fire 
10. Ensure that health department has made all necessary arrangements (inclusive of human resources, equipment 

and medicines etc.) to deal with burn cases resulting from fire break out 
11. Ensure that mock drills have regularly been conducted and firefighters are aware of the potential threats of fire 

emergency in their area (involving all stakeholders Rescue, Health, DDMAs etc.) 
12. DDMA should convene periodic meeting with all owners of such building periodically and inspection teams should 

visit all building, flash points (petrol and gasoline station) to ensure that all precautionary measures have been 
take and fir extinguish equipment is available (functional) and staff is trained 

All DDMA with forest plantations in respective should also include forest department in all `meetings and operations 
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3.8.2   Prevention and Precautionary Measures

For DDMAs in case of fire including forest fire

1. Mark and prepare Geo referred map of all potentially risk prone building and points, 
with special reference to fire

2. TMA should ensure that there is no encroachment on the way to potential fire prone 
buildings which can hinder firefighting operations.

3. Ensure that all building / potential vulnerable points have escape route for residents 
/ workers in case of fire emergency

4. Ensure that fire extinguishing equipment is available and in functional condition 
and all security / firefighting teams know their location

5. Ensure that security staff / firefighting staff is well trained and physical and medically 
fit to combat fire in case of emergency

6. Ensure that residents / workers of building and flash points are aware of emergency 
SOPs (to be followed in emergency situation) and know escape routes

7. Ensure that contact number of all firefighting agencies are displayed at prominent 
place in building and at flash points with necessary instructions are to be followed 
during emergency situation

8. Operationalize Control for information of general public and for coordination among 
stakeholders

9. Ensure that all equipment and material required to combat fire with rescue 
department is ready, in order, functional and firefighting team is trained and all 
members are physically and medically fit to combat fire

10. Ensure that health department has made all necessary arrangements (inclusive of 
human resources, equipment and medicines etc.) to deal with burn cases resulting 
from fire break out

11. Ensure that mock drills have regularly been conducted and firefighters are aware 
of the potential threats of fire emergency in their area (involving all stakeholders 
Rescue, Health, DDMAs etc.)

12. DDMA should convene periodic meeting with all owners of such building periodically 
and inspection teams should visit all building, flash points (petrol and gasoline 
station) to ensure that all precautionary measures have been take and fir extinguish 
equipment is available (functional) and staff is trained.

All DDMA with forest plantations in respective should also include forest department in all 
meetings and operations mentioned above.

3.9  Heat Wave

 Heat wave is a result of phenomenon which occurs on sea and terrestrial areas, 
near coastal belt, jointly. Heat wave take place when low pressure develops on the 
ocean for long time and high pressure develops simultaneously on terrestrial areas. This 
phenomenon, if remains for long time, will keep sky clear with hot days. Normally, the 
temperature rises and remains above normal continuously causing sustained heat wave. 
Heat wave rises temperature up to 5C for prolonged period, causing cut off in breeze. This 
high pressure and clear skies make air warmer and stagnant over the region for many 
days. 
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 Considerable deforestation 
and rapid urbanization had also 
contributed to the severity of the 
heat by generating Urban Heat 
Island Effect. Trees and vegetation 
lower surface and air temperatures 
by providing shade and through 
evapotranspiration. Shaded surfaces, 
for example, are significantly cooler 
than the temperatures of un-shaded 
materials.  
 As a result of projected climate 
change, more frequent and powerful 
heat waves can be expected in the 
future.

3.9.1    Precautionary Measures

 In view of the above-mentioned conclusions, the situation demands a comprehensive 
strategy to cope with disastrous heat waves. It is recommended that an effective early 
warning system for heat waves as discussed above may be established in the country on 
a priority basis. For this purpose, a detailed survey should be conducted to locate and 
map the heat wave prone areas in the country with all vulnerabilities, risks and possible 
scenarios. Following precautionary measures (figure 3.14) should be taken:

1. Capacity of individuals and 
communities may be built 
to respond to the heat stress 
during heat waves by raising 
heat-health awareness 
campaigns in the province 
before the onset of a heat 
waves season.

2. Orientation of school and 
college students of heat wave 
prone area on disaster due to 
different natural hazards and 
their management may be 
done at least once in a year

3. Tree plantation should 
immediately be initiated in the 
city on emergency basis.

4. The heat island effect can be 
counteracted slightly by using 
white or reflective materials to 
build houses, roofs, pavements 
and roads, thus increasing the 
overall albedo of the city.
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4.8.  Heat Wave 
 

Heat wave is a result of phenomenon which occurs on sea and terrestrial areas, near coastal belt, jointly. Heat 
wave take place when low pressure develops on the ocean for long 
time and high pressure develops simultaneously on terrestrial areas. 
This phenomenon, if remains for long time, will keep sky clear with hot 
days. Normally, the temperature rises and remains above normal 
continuously causing sustained heat wave. Heat wave rises 
temperature up to 5C for prolonged period, causing cut off in breeze. 
This high pressure and clear skies make air warmer and stagnant over 
the region for many days.  

Considerable deforestation and rapid urbanization had also 
contributed to the severity of the heat by generating Urban Heat Island 
Effect. Trees and vegetation lower surface and air temperatures by 
providing shade and through evapotranspiration. Shaded surfaces, for 
example, are significantly cooler than the temperatures of un-shaded 
materials. In 2015 Karachi faced a severe heat wave which caused 
several casualties.  

As a result of projected climate change, more frequent and powerful heat 
waves can be expected in the future. 

4.8.1  Precautionary Measures 
 

In view of the above-mentioned conclusions, the situation demands a 
comprehensive strategy to cope with disastrous heat waves. It is recommended 
that an effective early warning system for heat waves as discussed above may 
be established in the country on a priority basis. For this purpose, a detailed 
survey should be conducted to locate and map the heat wave prone areas in 
the country with all vulnerabilities, risks and possible scenarios. Following 
precautionary measures should be taken: - 

1. Capacity of individuals and communities may be built to respond to the 
heat stress during heat waves by raising heat-health awareness 
campaigns in the province before the onset of a heat waves season. 

2. Orientation of school and college students of heat wave prone area on 
disaster due to different natural hazards and their management may be 
done at least once in a year 

3. Tree plantation should immediately be initiated in the city on emergency basis. 
4. The heat island effect can be counteracted slightly by using white or reflective materials to build houses, roofs, 

pavements and roads, thus increasing the overall albedo of the city. 

Figure 3.13: Heat Wave

Figure 3.14: Precautionary Measures
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5. Green roofs are another method of decreasing the urban heat island effect. Green 
roof is the practice of having vegetation on a roof such as having trees or a garden. 
The plants that are on the roof increase the albedo and decrease the urban heat 
island effect.

6. Proper town planning rules and regulations may be observed for all on-going and 
in future townships.

7. “Cool Centers” facilitated with drinking water, fans, air etc. maybe established at 
public places and along the main avenues.

 Heat/Sun Stroke is a preventable condition. Following Common preventive measures 
are recommended which should be taken by the health authorities: -

1. Public should be educated through awareness messages to drink plenty of water 
while limiting time in different sunlight in hot/humid weather or in places with 
high environmental temperatures, avoid becoming dehydrated and to refrain from 
vigorous physical activities in hot humid weather.

2. Public should be made aware of early signs/symptoms of dehydration and subsequent 
evolving signs and symptoms of heat/sun stroke such as muscle cramps, nausea, 
vomiting, light-headedness and even heart palpitations.

 The person working under the sun should prevent dehydration and heat stroke by 
taking time out of such drinking plenty of water/fluids. The patients should avoid use of 
caffeine containing soft drinks / tea, which may exacerbate dehydration.

3.10   Smog

  The year 2017 was a particularly challenging year due to adverse effects of climate 
change being felt throughout Punjab. During early November 2017, several parts of 
Punjab, particularly the city of Lahore (figure 3.18), were affected by severe smog that 
was hazardous to the health of the citizens. Citizens of Lahore are complaining of breathing 
difficulties and irritable eyes as a blanket of thick smog took over. visibility plunged to 
less than 20 meters leading the citizens to wear face masks to help with breathing. Low 
visibility caused closure of portions of Motorway at midnight, besides hampering vehicular 
movement on almost the entire National Highway.

 Excessive Pollution has made the atmosphere suffocating even indoors, putting 
even housewives and children at huge risk of getting eye, skin, lungs, ear, nose and 
throat complications. In places near irrigation canals, rice paddies and rivers where there 
is more moisture available, the fog gets even thicker. The burning of crop residue (figure 
3.17) also adds up to the environmental pollution giving rise to smog.

 During these difficult times, the PDMA issued weather and smog alerts asking 
the public to take reasonable precautions against smog to protect themselves and their 
families. Public was asked to keep windows closed for offices and residences and even 
vehicles. It was also advised that the public wear masks at all times and undertake 
frequent eye washes to guard against the risk of infections. 
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Figure 3.15: Burning of Crop Residue

Figure 3.16: Smog



CHAPTER  04



THE SMOG
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 Smog is air pollution that severely effects the human health. The term "smog" was 
first used in the early 1900s to describe a mix of smoke and fog. Smog has been common 
phenomena in industrial areas, which remains a familiar sight in cities today. Smog is one 
of the several forms of air pollutants that cause harm to human organs. It is normally 
a combination of several types of pollutants (nitrogen oxides, Sulphur oxides, aerosols, 
smoke or particulates, etc.) with fog (Causes of Smog in Punjab: FAO 2018). Industrial, 
vehicular emissions, forest waste and crop burning are some of the common sources of 
these pollutants.

 Today, most of the smog we observe is photochemical smog. Photochemical smog 
is produced when sunlight reacts with nitrogen oxides and at least one volatile organic 
compound (vOC) in the atmosphere. Nitrogen oxides comes from car exhaust, coal power 
plants, and factory emissions. vOCs are released from gasoline, paints, and many cleaning 
solvents. When sunlight hits these chemicals, they form airborne particles and ground-
level ozone-or smog. This smog is highly toxic and can cause serious respiratory problems 
for people who may find it difficult to breathe all of a sudden. Smog can also hurt eyes 
and nose by causing irritation.

 The contribution of the agriculture sector to smog through the practice of crop 
residue burning is significant although it is only the third sector by air pollutant emissions. 
Sectoral emission inventory of Punjab shows that the major portion of total air pollutant 
emissions come from the transport sector which holds 43% share, followed by 25% from 
industrial sector and 20% from agriculture (FAO 2019).

 In Lahore and its adjoining areas, over the last few years, smog descends every 
November/December. It is so thick that even flights to Lahore are canceled as a result. 
In the last five years, this smog has grown way worse, owing to poor air quality and high 
amount of pollution caused by vehicles and factories. 

Figure 4.1: Crop Residue Burning 
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 The cutting down of trees and rapid 
industrialization made the matter further 
worse. Lahore is now considered as one of 
the most polluted cities in Asia. In winter 
months, all the pollutants tend to collect in 
the lower level of the atmosphere due to rains, 
cold spells and dry condition. As per experts 
state that factories in India across Eastern 
Punjab border are to be blame as well, given 
their reliance on coal use in maximum. The 
emissions and pollutants from there carry 
over to this side of the border and make 
things more worse.

4.1 Effects of Smog on Human 
 Body

 Exhaust clouds are unnatural to people, to creatures, to plants that do not stand 
for the whole of nature, is because they become part of it. Many people were listed as 
passing through brown mist or suffering from various dangerous diseases. Adequate 
exhaust cloud superintendents reduce light radiation. Heavyweight exhaust clouds an 
important component of nutrient results in low production is required for the example 
of the racquet in individuals. Exhaust cloud can cause of the excavator problem can 
be fatal for dangerous diseases, for example, a variety of lungs malignant growths are 
expected to increase pneumonia in the eye. That is why we should not go out in the 
exhaust cloud. It can affect the initial risks of your body, and asthma attacks because 
people are tolerating the infection. In most affected people there were elderly, child, and 
cardiovascular and respiratory complaints as shown in the picture below.

Figure 4.2: Industrial Emissions 

Figure 4.3: Health Effects of Smoke on Human Body
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4.2 Triggering points in Pakistan

 Pakistan is the most urbanized country in South Asia and Pakistan ranked second 
most polluted country (IQAIR 2020). Its second-largest city Lahore, growing at a rate 
of 4% annually, is regarded as the most polluted city in Pakistan. Urban settlements are 
frequently plagued by smog in Asia, and Lahore is no exception. Following the pattern 
of last year, Lahore has once again been engulfed by a disturbingly heavy blanket of 
smog, shrouding the entire city and taking a toll on people’s lives. The exorbitant rise in 
automobiles, unchecked deforestation, expeditious urbanization, and unabated growth of 
industries have contributed to this alarming situation over the years. 

4.3 PDMA’ Response

 Due to severity of the situation of smog in the Punjab, the Government of the 
Punjab declared smog as “Calamity” under the provision of section 3 of Punjab National 
Calamities (Prevention & Relief) Act 1958. The Relief Commissioner, Punjab accordingly 
imposed ban on all activities causing smog. 

 In order to effectively report and robustly coordinate, a dedicated SMOG Monitoring 
Cell (SMC) has been established at PDMA. The cell comprises of representatives from 
all departments who actively engage in reporting and dissemination of information with 
respective departments and District Administration. This cell works 24/7 under supervision 
of Director Coordination. SMBR/Relief Commissioner Punjab, regularly reviews the 
progress on regular basis. 

Figure 4.4: Sectoral Contribution 
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 PDMA has geo-mapped the brick-kilns of Punjab. In last five years, only 700 brick-
kilns could be converted to environment friendly zigzag methodology but PDMA under 
the leadership of SMBR/Relief Commissioner, Punjab has ensured conversion of 100 % 
brick-kilns into environment friendly zigzag methodology in less than 7 months. Provincial 
Disaster Management Authority (PDMA) was given the role a chief coordinating body for 
managing Punjab’s plan for mitigating and preventing smog in coming winter season 
while the authority was given mandate to conduct research, policy making, SOPs and to 
create awareness about the socio-economic impact of smog. PDMA has taken number of 
initiatives to combat smog in the province. 

 Working Group (WG) on SMOG was constituted under the chairmanship of SMBR/
Relief Commissioner and all stakeholders taken on board by WG. Regular review of 
progress was made by SMBR/Relief Commissioner. Technical Working Group (TWG) was 
constituted under the chairmanship of Director General, PDMA. 24/7 SMOG Monitoring 
Cell (SMC) was established at PDMA to monitor the smog situation and action taken in this 
regard.

Figure 4.5: Coordination Mechanism
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a. Action Matrix was 
developed and circulated 
among all departments for 
timely action to combat 
smog. 

b. Smog was declared 
“Calamity” under Punjab 
National Calamities Act, 
1958.

c. Legal empowerment of 
implementing arms by 
Relief Commissioner.

d. Ban was imposed on all 
activities causing smog. 

e. Delegation of powers to 
all Deputy Commissioners 
to take action against 
violators.

f. Community was engaged 
in Smog control through 
reporting violations on 
android app.

g. An App/Dashboard was 
developed by PDMA for 
real time monitoring/
reporting about actions 
taken against violators.

h. Situation report on smog 
was issued by PDMA on 
daily basis.

Figure 4.6: Daily SMOG Situation Report

Table 4.1: Highlights of Anti - SMOG Activities

Highlights till 12-5-2021

Description Total
Fine imposed (Consolidated) 146,047,710
Fine By Transport  Department 38,997,474
Fine By Traffic Police 71,484,180
Fine By Local Government Department 33,444,056
FIRs 6,148
Persons Arrested 985
Vehicles Fined 250,858
Vehicles Impounded 28,321
Industries Sealed 4,542
Brick Kilns Sealed 3,033
Congestion/Choking Points Cleared By CTP(Lahore) 5,730
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4.4  Stubble Burning

 It is evident that stubble burning emits large amount of particular matters and 
several gases including smog-forming carbon monoxide, carbon dioxide, nitrogen dioxide. 
This causes environmental pollution. The honorable Lahore High Court, Lahore passed an 
order on dated 13/12/2020 in WP No.227807/2018 and, subsequently the Judicial Water 
and Environment Commission, Lahore vide latter No. 3573-75 dated 19/05/2021 in light 
of operating part of the order of Honorable Lahore High Court, Lahore issued directions 
to all Deputy Commissioners through Chief Secretary Punjab regarding implementation 
of orders of Honorable Lahore High Court, Lahore i.e registration of FIR and imposing fine 
Rs. 50,000/- on any person caught in the act of stubble burning.  

 District Administration 
and the Agriculture department 
is closely monitoring the 
banned activity at local level 
and take strict actions against 
the violators. PDMA dealt this 
issue scientifically. In this 
regard SUPARCO provides 
this department the thermal 
anomalies on daily basis which 
are conveyed to the district 
administration for the required 
action against the violators after 
tracing their exact locations 
provided in the report. PDMA 
receives satellite data of all 
the thermal anomalies from 
SUPARCO and the same is shared with District Administration for prompt action. The 
sharing of KMZ files and Geo-coordinates enables District Administration to locate and 
reach the exact location of fire immediately. This has yielded good results and thermal 
anomalies have been reduced considerably. The impact of less stubble burning has been 
witnessed in shape of less smog this year.

 PDMA has 
recommended the use 
of Kubota Machine 
instead of the traditional 
harvester for harvesting 
of rice crops. It provides 
the solution to use 
the residue for fodder 
purpose rather than 
burning it in the fields. It 
will ultimately minimize 
the stubble burning 
activity which cause 
smog in the winter 
season.

Figure 4.8: Kubota Machine

Figure 4.7: Stubble Burning
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4.5   Conversion of Brick Kiln to Zigzag Technology

 Conversion of brick-kilns remained a challenge for years but under the unwavering 
support and dynamic leadership of SMBR/Relief Commissioner, Mr Babar Hayat Tarar, 
PDMA 1st time in history of Punjab able to complete all 7986 functional brick kilns into 
Zig Zag Methodology which definitely reduced the air pollution significantly. With the 
efforts of all Deputy Commissioners and their teams, EPD and PDMA team for making 
this seemingly impossible task possible. This has been completed in less than 7 months 
without spending a single penny of government. 100 % Geo-mapping of brick kilns was 
completed across Punjab. 

Figure 4.9: Brick Kiln Conversion to Zig Zag Methodology

4.5.1   Management/ Monitoring Through Live Dashboard

 In the field areas, Deputy Commissioners are monitoring the brick kilns to be 
operated on zigzag technology and punitive actions are being taken against all the 
violators. PDMA has developed an android application and live dashboard to enable the 
field teams to monitor the violations while sitting in their offices.

After Conversion to Zig Zag MethodologyBefore Conversion to Zig Zag Methodology



121PROVINCIAL DISASTER RESPONSE PLAN 2021 

4.5.2   Loan for Brick Kiln Owners 

 The Punjab government has provided loans to the brick kilns in shape of 
matching grants for transferring brick kilns to zigzag technology to overcome problem of 
environmental pollution and enhancing production capacity of brick kilns.

 Brick Kiln owners will have to pay only 3% interest on the bank loans and the rest 
will be borne by the government which could be returned in 2 years period.
 
 PDMA ensured easy & transparent submission of application process, decision of 
loan based on transparent score card, no mortgage involved and Repayment preferably in 
two years. Punjab Bank soft loan scheme was launched for conversion of brick-kilns into 
zigzag methodology. (@ 3% kamyab Jawan program & @ 4% Punjab Rozgar scheme). 
338 people initially applied 
for the loan. District admin 
provided the verification 
reports. Now after third 
party verification, Bank is in 
disbursement process. 90 
cases have been approved 
and remaining are in 
process.

Figure 4.11: Launching of Zig Zag Kiln Methodology Loan Program

Figure 4.10: Management/ Monitoring Through Live Dashboard
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Figure 4.12: Conversion Status at 24-11-2020

Previous Status of Brick Kilns in Punjab on 24-11-2020
Brick Kilns Details

Total Brick Kilns: 7503

Total No of Brick Kilns Converted to
Zig-Zag Methodology: 1402

Remaining: 6101

Percentage of Brick Kilns Converted
into Zig-Zag Methodology: 19%
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Figure 4.13: Conversion Status at 01-05-2021

Current Status of Brick Kilns in Punjab on 01-05-2021
Brick Kilns Details

Total Functional Brick Kilns: 7,986

Brick Kilns Converted to Zig-Zag: 100%
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4.6    Smoke Emitting Vehicles

 The major source of smog in Pakistan is smoke emitted by vehicles. Transport 
sector is a major factor behind smog, as it is contributing 42 percent of the total pollution. 
The number of vehicles in Pakistan has jumped from approximately 2 million to 10.6 
million over the last 20 years, an average annual growth rate in excess of 8.5%.5 From 
1991 to 2012, the number of motorcycles and scooters grew more than 450%, and motor 
cars, close to 650%. The growth rate of mobile sources increased after 2003.

 Transport department is working on interventions to control and reduce particulate 
matter (PM) emissions from motor vehicle exhaust include (a) reducing sulfur in diesel 
and fuel oil, (b) retrofitting in-use diesel vehicles with PM emission-control technology, 
(c) converting diesel-fueled buses and vans to CNG, (d) controlling PM emissions from 
motorcycles, and (e) converting three-wheelers (rickshaws) to CNG. These interventions 
would not only reduce PM emissions, but low-sulfur fuels would also reduce secondary 
particulates by reducing sulfur dioxide emissions.

 Transport Department, Government of the Punjab has established vehicle Inspection 
and Certification System (vICS) in the province. Stations were established in different 
locations for that purpose. These stations have presently been designed for vehicle 
inspection and certification from their safety and roadworthiness point of view.

Figure 4.14: Smoke Emitting Vehicles

4.5.3    Zigzag Methodology Training

 To facilitate the Brick kilns owners, PDMA has initiated Zigzag methodology training, 
application usage for field staff and dashboard orientation for administration to ensure 
sustainability of conversion to zigzag methodology. Brick Kiln owners are being trained on 
how to operate and address the issues while operation.

 District Administration and field staff are being trained that how to monitor the 
brick kilns through mobile app.

 Further, to 
control transport 
related emissions 
on war footing, 
stringent steps 
were taken by the 
PDMA, along with 
allied departments, 
fines were imposed 
on smoke-emitting 
vehicles in the 
provincial besides 
issuing around 
challans during the 
crackdown.
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Figure 4.15: Industrial Emissions

4.7    Industrial Emission

 Industrial pollution is one of worst challenge among all types of pollution in Pakistan.

 Industrial pollution in particular, is wreaking havoc with the health and environment 
of the populace. Besides the vehicular emissions that account for almost 45 per cent of 
pollution, the industrial pollutants are grossly responsible for widespread environmental 
degradation. Pakistan’s industrial sector is broad-based, covering textile, leather, fertilizer, 
chemicals, petrochemicals, pharmaceutical, paper and board, electrical goods, food, sugar 
and other agriculture-related, basic metal, non-metallic minerals, cement, automobile 
and light/heavy engineering industries. These industrial processes generate voluminous 
hazardous waste, toxic gaseous pollutants and other health-injurious emissions like 
smoke and dust. Sadly, there is no understanding of pollution prevention and improving 
control of pollutants as far as the industry, primarily in private sector, is concerned. PDMA 
is working closely with EPD & Industries Department to develop viable solutions for the 
smoke emitting industries.
 



CHAPTER  05



THE 
COVID-19
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 The ongoing pandemic of Novel Coronavirus (COvID-19) in Pakistan was first notified 
on 26 February 2020. As of 7th June 2021, over 342,192 cases with 10,290 deaths (CFR 
3%) had been reported so far. The pandemic has spread to all provinces in Pakistan with 
over 154 districts affected. The Government of Pakistan with support from partners have 
responded to the pandemic by strengthening coordination, case management, disease 
surveillance, laboratory services, community mobilization and sensitization.

 Under the circumstances PDMA, Punjab had been pivotal in coordination and provided 
a platform for all provincial departments to come together and strategize preparedness, 
management and response to the pandemic and proposed immediate prevention and 
control operations.

 The COvID-19 Punjab Preparedness and Response Plan outlines the efforts and 
assistance provided by PDMA, Government of Punjab to stop the transmission of the 
pandemic and respond to the emerging public health needs in Punjab. The plan aims   
to steer a coordinated effort to support the Primary and Secondary Health Department 
under the overall efforts of the Government of Punjab.

 PDMA’s efforts strengthened and reduced gaps in coordination mechanism at all 
levels i.e. disease surveillance, necessary provision of PPEs and food hampers, enhanced 
case management, ensured implementation of infection prevention and control SOPs and 
lastly community awareness for control of the outbreak. Furthermore, PDMA efforts for 
COvID-19 control were strictly in line with UN and WHO Strategic Preparedness and 
Response Plan.

5.1  The Covid - 19 Initial Challenges

 There is a formal coordination structure within the government that has been 
established to provide coordination of the response at all levels however, major Challenges 
faced by the Province as a result of COvID 19 are discussed as under;

 The economic ramifications of the crisis are significant in Province. A downturn in 
Pakistan’s GDP growth was anticipated even before the epidemic reached the country. The 
State Bank had already revised downwards the GDP growth rate to 4% from an earlier 
estimate of 4.7% for the 2021 fiscal year which subsequently had a trickledown effect 
on Punjab province. Since Punjab generates the maximum revenue and is considered 
the food basket for the entire country, the province had been severely affected. The rate 
of unemployment increased due to lockdown although continuous efforts were made to 
overcome these issues.

 Confirmation of COvID-19 was another challenge. There were limited number    
of laboratories with inadequate capacity to confirm COvID-19 cases to begin with and 
majority of the laboratories were in major cities. The isolation and quarantine facilities 
were inadequate in number and the infrastructure was inappropriate for isolation and 
quarantine. The standard operating procedures (SOPs) were not implemented at both the 
isolation and quarantine facilities. The facilities also lacked human resources, technical 
expertise, supplies, equipment and proper management. The people quarantined or 
isolated were not properly briefed on the importance of social distancing and hygiene.
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 There had been an urgent need to support the government through training of staff, 
provision of necessary staff with essential medicines and other medical supplies. Case 
management facilities were inadequate, Infection prevention and control was weak at 
all levels (community, facility, surveillance and laboratory) in terms of competent human 
resources, supplies, availability of required structures and implementation of protocols. 
Moreover, community mobilization and sensitization activities were weak to begin with 
and risk communication and community engagement strategy needed finalization and 
dissemination.

 Due to such unprecedented health emergency owing to COvID-19, the situation 
warranted immediate preventive and relief measures to arrest the transmission of virus 
from infected persons to general public.

5.2  PDMA Response 

 On the 13th March 2020 the National Security Committee of the GOP constituted a 
National Coordination Committee, chaired by the Special Advisor to the Prime Minister for 
Health to formulate and implement a comprehensive strategy to stop the transmission of 
the virus and mitigate its consequences. The committee; comprised of all relevant Federal 
Ministers, Chief Ministers and Provincial Health Departments designated the National 
Disaster Management Agency (NDMA) as the leading operational agency. A National 
Command and Control Centre was established to ensure effective coordination between 
the federal and provincial governments. At each provincial level, Task Force chaired by 
Chief Minister on COvID-19 was formed and Provincial Disaster Management Authorities 
were the leading operational agency for COvID-19 response.

 In pursuance of the decision of the Provincial cabinet in a meeting held on 12- 
03-2020, an emergency was declared in the province to proceed for the procurement   
of essential items. (Annexure - 15) PDMA Punjab successfully undertook the following 
activities, contributing its best for the prevention of the pandemic, provision of the PPEs 
and food hampers, and managing the supportive programs for cash distribution to the 
under privileged, in addition to the awareness campaigns to highlight the use of the SOPs 
developed by the international research and development agencies and the Government of 
Pakistan. PDMA has also notified COvID-19 technical working groups for Health, Nutrition, 
Food Security, Wash, Education and Women and Child protection.

5.2.1  Establishment of Control Room

 A control room was established, and focal persons were nominated for the collection 
of data from the districts. A proper reporting mechanism was established for better 
communication and provision of data. Daily reporting system was developed for constant 
monitoring of the Covid-19 spread throughout the province. COvID-19 control room 
issued daily situation report with multiple parameters and shared with all stakeholders.
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Figure 5.1: Heat Map of COVID-19 Confirmed, Recovered & Deceased In Punjab till 06-06-2021
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Figure 5.2: Impact of lockdown/ Smart Lockdown on COVID-19 & Case Progression in Pakistan 

5.2.2   Trend Analysis

  Trend analysis on the basis of daily COvID-19 situation was carried out through 
daily COvID-19 situation reports generated by PDMA. The trend analysis helped plotting 
the spread of the virus and daily progression.

 Impact of various lockdowns and lifting of lockdowns was analyzed on daily basis.
Figure 5.2 and 5.3 depicts the impact of lockdowns/smart lockdowns.
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 In the end ‘Progression of Confirmed Cases of COvID-19’ (figure 5.4), ‘Case Fatality 
Rate’ (figure 5.5), ‘District Wise Confirmed Cases in Punjab’ (figure 5.6), are some of 
other highlights of the trend analysis.

Figure 5.3: Impact of lockdown/ Smart Lockdown on COVID-19 & Case Progression in Pakistan 

Figure 5.4: Progression of Confirmed Cases of COVID-19
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Figure 5.5: Impact of lockdown/ Smart Lockdown on COVID-19 & Case Progression in Pakistan 

Figure 5.6: Daily Active Confirmed Cases in Punjab 
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5.2.3    Emergency Cash Assistance Programme

  Trend analysis on the basis of Pueyo (2020) research on COvID-19 was conducted 
with parameters deduced from the COvID-19 situation report, generated on daily basis 
with data from all the 36 districts of Punjab. Trend analysis helped plotting the spread of 
the virus and its daily progression. 

 The government of Pakistan has unveiled a PKR. 113 billion rescue and stimulus 
package with a good balance between providing direct assistance to the vulnerable and 
most deserving community in all provinces. The allocation is sizeable but its true impact 
can only be assessed by how it is implemented.

 Government of the Punjab through PDMA in collaboration with Federal Government’s 
Ehsaas Program launched an emergency cash assistance program titled as Insaaf Imdad 
Programme to help the vulnerable families who have lost their livelihood, due to the 
lockdown/shutdown imposed to arrest the relentless spread of Covid-19 Pandemic. 

5.2.4   Provision of PPEs

 In addition to the food hampers, PDMA Punjab procured Personal Protection 
Equipment (PPEs), and also received a handful quantity of PPEs from NDMA as well.    All 
departments and districts, directly involved with mitigation and combat operation, have 
been provided with sufficient quantity of Personal Protection Equipment (PPEs) including 
coveralls, surgical masks, gloves, safety goggles, N-95 masks and sanitizers etc. A 
good number of PPEs have also been handed over to health facilities through concerned 
Deputy Commissioners, on need basis. Table 5.1 depicts PDMA’s support for quarantine, 
accumulative stock, PPEs provision to districts and PPEs provision to departments 
respectively. 

Table 5.1: Distribution of PPEs & Food Hampers (Dispatched to Districts)

Distribution of PPEs & Food Hampers (Dispatched to Districts)

Districts Gowns Sargical 
Masks

Gloves Goggles N95 
Mask

Sanitizer Caps Food 
Hampers

Water 
Bottles

Atta
Bag

Rawalpindi 7,500 15,000 16,000 4,500 3,850 1,200 500 500

Jhelum 1,500 4,000 3,500 1,500 500 200 500 500 250

Chakwal 500 1,500 1,500 500 100 500 500 250

Attock 1,453 3,500 3,500 1,000 150 200 500 500

Gujranwala 2,800 16,500 6,000 5,300 5,550 1,100 1,500 1,500 250

Gujrat 1,600 5,000 5,000 1,600 500 500 7,000 2,000 250

Hafizabad 800 8,350 3,650 800 300 825 1,500

Mandi 
Bahauddin 1,300 3,500 3,500 1,300 400 500 1,500 500 250

Narowal 1,300 3,500 3,500 1,300 400 400 1,500 1,500
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Sialkot 1,800 4,000 4,000 1,300 350 600 3,500 500 250

Sargodha 1,300 3,000 3,000 800 400 400 3,500 500 250

Khushab 1,300 8,000 3,000 800 1,600 900 1,000 500 250

Mianwali 1,800 5,000 5,000 1,300 250 200 1,000 500 250

Bhakkar 3,300 6,000 6,000 300 4,050 3,200 500 1,000 500 250

Lahore 5,500 15,000 8,000 4,500 1,150 400 2,500 2,500 250

Kasur 1,300 3,000 3,000 800 1,100 400 500 500

Nankana 
Sahib 500 1,500 1,500 500 100 500 500

Sheikhupura 500 2,000 1,000 500 100 500

Faisalabad 1,000 2,500 2,500 1,000 400 300 500 500 250

Chiniot 500 2,000 2,000 500 100 500 500 250

Toba Tek 
Singh 300 1,000 1,000 300 1,050 200 500 500

Jhang 11,400 27,000 4,500 5,500 5,100 5,000 2,000 500 500 250

Sahiwal 1,300 3,000 3,000 800 1,100 400 500 500

Okara 1,300 3,000 3,000 800 1,100 400 500 500

Pakpattan 300 1,000 1,000 300 1,050 200 500 500

Multan 6,500 9,000 11,000 3,100 900 450 1,000 500 500 250

Lodhran 300 1,000 1,000 300 1,050 200 500 500 250

Khanewal 1,000 2,500 2,500 1,000 400 200 500 500

Vehari 500 1,500 1,500 500 100 500 500

Bahawalpur 3,500 11,500 1,500 1,000 100 4,000 500 500 250

Bahawalnagar 1,000 2,500 2,500 1,000 400 200 500 500

Rahim Yar 
Khan 8,000 31,500 11,500 1,500 5,100 2,000 15,000 500 500 250

Dera Ghazi 
Khan 3,000 3,000 5,000 1,100 800 1,700 1,000 1,500 1,500 250

Layyah 300 1,000 1,000 300 1,050 200 500 500 250

Muzaffargarh 500 1,000 1,000 500 300 200 500 500 250

Rajanpur 500 1,000 1,000 500 300 200 500 500 250

Total 77,253 213,350 137,150 48,600 41,250 26,875 19,500 39,000 23,500 5,500
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5.2.5    Philanthropic Cell

 In order to avoid duplication and overlapping of food/medical supplies to a specific 
area, implement the public health safety and social distancing protocols for mitigation of 
COvID-19 pandemic and curtail unscrupulous elements who are exploiting the situation for 
their nefarious designs, Government of the Punjab desired that all philanthropic/charitable 
activities must route through the appropriate official channels. A centralized philanthropic 
activity for disbursement of commodities under the framework of the government created 
synergies and high efficiency to cater for maximum population. 

 
5.2.6   Mobile App and Dashboard of Philanthropic Activities

 A mobile app, database and dashboard (figure 5.7) was introduced to account for 
all the philanthropic activities undertaken in the province. The database encompass all 
the details of the benefactors, the quantity/equipment supplied, the disbursement area, 
and details of the beneficiaries.

Figure 5.7: Dashboard of Philanthropic Activities
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5.3   Establishment of High Dependency/Isolation Units across Punjab

 The exponential spread of the virus, which is being touted all over the world, has 
started taking place in Pakistan as well. The department feels that in wake of these recent 
developments, the existing steps which have already been taken including imposition of 
various restrictions under Section 144 and other emergency measures are inadequate and 
insufficient to curb the spread of this virus. Department has undertaken comprehensive 
data analysis of the spread of virus in various countries along with remedial measures 
those countries are taking. The analysis and recommendations are given below:

 In Punjab, Primary & Secondary Healthcare Department has approximately 24,500 
beds while Specialized Healthcare & Medical Education Department has approximately 
13,000 beds. Furthermore, a total of approximately 57,000 beds exist in the private 
sector. Thus, a total of 94,500 beds exist in the province. However, owing to deadly 
nature of COvID-19, it is being contemplated that infected patients would not be moved 
towards mainstream tertiary health facilities but would rather be accommodated in other 
makeshift facilities, which would further reduce the capacity.

 Analysis shows that COvID-19 is a highly contagious disease and daily data analysis 
of both Italy and Iran reveals that approximately 50% average growth rate is witnessed 
during the first 2 weeks of active spread of the virus. It took 2 weeks for the virus to reach 
figure of 1,000 infected in Italy and Iran. Due to higher population density in Pakistan and 
relatively weaker Health Infrastructure & Public health governance, it was expected that 
Pakistan would have a higher spread rate.

Contributing factors to relatively higher death rate in Pakistan include;

i. Less public acceptance towards social distancing;
ii. Relatively weaker health infrastructure both in terms of facilities, equipment and 

human resource;
iii. Scarce availability of personal protective equipment, testing kits and other related 

gear (contributory factor of market aberrations is included);
iv. Higher population density combined with lower literacy rate and poverty, which 

would further exacerbate the spread.

 The figures were alarming not only because of their magnitude but because of 
associated and contributing factors as well e.g. 1,000 infected would means at least 
5,000 suspected cases (considering a multiplier of 5x, which again is conservative) and 
at least 10,000 cases approaching health facilities for check-ups (considering an ultra-
conservative multiplier of 10x). The figures were swell not linearly but rather exponentially 
as infected-cases rise, as had been witnessed all over the globe.

 In view of above, P&SH Department has decided to establish 4 & 6 bedded High 
Dependency/ Isolation Units (like Intensive Care Units) in THQ/ DHQ Hospitals under P&SH 
Department, for treatment of COvID-19/pandemic effected and other needy patients.
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5.3.1   INTENSIVE CARE UNIT

 Intensive Care is a dedicated unit for critically ill patients who require invasive life 
support, high levels of medical and nursing care and complex treatment. The intensive 
care unit provides a concentration of clinical expertise, technological and therapeutic 
resources which are coordinated to care for the critically ill patient.

5.3.2   High Dependency Unit (HDU)

 An HDU is a specially staffed and equipped section of an intensive care complex 
that provides a level of care intermediate between intensive care and general ward care. 
Patients may be admitted to the HDU:

i. From the ICU as a step-down prior to transfer to the ward, 
ii. Directly from the ward, recovery or emergency areas.

5.3.3   Importance of HIGH DEPENDENCY UNITS (HDU)

 The emergence of coronavirus disease 2019-20 (COvID-19) has led to high demand 
for intensive care services throughout the country, thereby raising the need for not only 
upgrading the ICU’s but expanding the availability of HDU’s

 Typically, patients in HDU will have single organ failure and are at a high risk of 
developing complications. An HDU should have resources for immediate resuscitation 
and management of the critically ill. Equipment should be available to manage short 
term emergencies, e.g. the need for mechanical ventilation. In stable patients routine 
monitoring and support may include ECG, oximetry, and invasive measurement of blood 
pressure, low level inotropic or presser support and non-invasive ventilation. The aim of 
project is to ensure the described area of treatment and increased life expectancy in the 
province. 

 The potential benefits of the project include increased utilization of specialized 
services, especially by the poorer segments of population, resulting into social and financial 
wellbeing of the households. In long-run, there will be reduction of productivity losses 
due to Covid-19. This will lead to a positive impact on the economy through availability 
of a healthier workforce and availability of funds at the household level, which would 
contribute to overall growth and development in the province. 

 The project will contribute towards the improvement of community access to quality 
immunization services. This project is aimed at increasing the overall quality of life through 
increasing awareness, decreasing Covid-19 cases burden and improving availability of 
services.

5.4   Establishment of Corona Vaccination Centers

 The Government of Punjab has established Corona vaccination centers in the 
province of Punjab for vaccination of citizens of Punjab in the greater interest of public. 
The Cabinet Committee on Corona has decided that the expenditures incurred on account 
of establishment of (COvID-19) vaccination centers in Punjab will be paid through PDMA, 
Punjab vide its advice dated 02-04-2021. The PDMA has released an amount of Rs. 505.00 
to all 36 districts of Punjab for the establishment/operationalization of Corona vaccination 
Centers. The progress on the vaccination centers as of 08-06-2021 is as under;
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Table 5.2: Daily Corona Progress Report

Figure 5.8: Corona Vaccination Dashboard

1 2 3 4 8 13 14

1st Dose 2nd Dose Total 1st Dose 2nd Dose Total 1st Dose 2nd Dose Total 1st Dose 2nd Dose Total 1st Dose 2nd Dose Total 1st Dose 2nd Dose Total 1st Dose 2nd Dose Total

1 Attock 18 23,700           116,962             20,227           137,189             3,545             2,164           5,709           1              -             1              9,448         14,316           -          14,316           54,763           5,753           60,516           38,981           16,638           55,619           3,000             -                 3,000             3,949                    142,899                  

2 Bahawalnagar 10 155,354         102,965             22,606           125,571             21,027           4,475           25,502         -          -             -          -             4,800             -          4,800             85,463           6,351           91,814           31,842           22,617           54,459           -                 -                 -                 4,604                    151,073                  

3 Bahawalpur 28 1,926             2,944                  515                3,459                  71                   14                85                 -          -             -          13               -                 -          -                 2,993             523              3,516             9                     6                     15                   -                 -                 -                 3,544                    228,445                  

4 Bhakkar 14 104,299         58,259                13,446           71,705                2,986             1,930           4,916           -          -             -          -             2,430             -          2,430             38,162           4,718           42,880           20,646           10,658           31,304           -                 -                 -                 1,810                    76,621                     

5 Chakwal 11 7,100             5,815                  239                6,054                  -                 -               -               -          -             -          -             -                 -          -                 5,815             239              6,054             -                 -                 -                 -                 -                 -                 6,054                    144,821                  

6 Chiniot 10 70,520           73,306                22,196           95,502                1,995             1,612           3,607           -          -             -          -             7,083             -          7,083             31,367           8,507           39,874           34,858           15,301           50,159           1,993             -                 1,993             1,585                    99,109                     

7 DG Khan 17 2,148             2,624                  276                2,900                  13                   -               13                 -          -             -          174            736                -          736                1,503             229              1,732             224                47                   271                -                 -                 -                 2,913                    123,224                  

8 Faisalabad 35 6,779             6,545                  571                7,116                  99                   23                122               -          -             -          11               6                     -          6                     6,535             566              7,101             17                   28                   45                   -                 -                 -                 7,238                    470,936                  

9 Gujranwala 25 341,852         217,191             49,593           266,784             11,665           6,789           18,454         -          -             -          19,063       33,840           -          33,840           99,688           13,416        113,104        73,765           42,966           116,731         2,500             -                 2,500             4,630                    285,238                  

10 Gujrat 15 327,183         219,817             42,707           262,524             7,398             4,493           11,891         -          -             -          -             24,453           -          24,453           104,970        9,772           114,742        77,646           37,438           115,084         -                 -                 -                 5,116                    274,401                  

11 Hafizabad 11 1,574             62,352                12,696           75,048                2,294             1,067           3,361           4              -             4              5,892         4,747             -          4,747             23,750           3,980           27,730           29,235           9,784             39,019           1,025             -                 1,025             1,737                    78,413                     

12 Jhang 15 104,563         74,910                16,694           91,604                3,874             2,580           6,454           5              5                10            -             2,400             -          2,400             41,950           5,760           47,710           32,831           13,516           46,347           1,500             -                 1,500             1,935                    97,957                     

13 Jhelum 11 5,308             4,768                  277                5,045                  -                 2                  2                   -          -             -          -             430                -          430                4,338             243              4,581             -                 36                   36                   -                 -                 -                 5,047                    158,301                  

14 Kasur 21 57,454           85,273                19,829           105,102             6,070             2,045           8,115           -          -             -          4,000         3,620             -          3,620             45,812           3,447           49,259           55,100           -                 55,100           1,000             -                 1,000             2,531                    113,217                  

15 Khanewal 17 187,331         107,343             24,585           131,928             4,203             2,508           6,711           -          -             -          12,984       11,788           -          11,788           40,170           5,954           46,124           46,604           21,139           67,743           -                 -                 -                 1,892                    138,639                  

16 Khushab 9 96,118           60,163                14,151           74,314                2,982             2,245           5,227           -          -             -          3,546         4,800             -          4,800             26,510           3,584           30,094           27,459           12,812           40,271           -                 -                 -                 1,687                    79,541                     

17 Lahore 30 1,607,634      908,388             184,273        1,092,661          235,715        95,156        330,871       7,345      711            8,056      54,562       151,244        -          151,244        413,365        39,930        453,295        532,819        239,520        772,339         -                 -                 -                 28,359                  1,444,582               

18 Layyah 16 54,825           1,798                  250                2,048                  1                     -               1                   -          -             -          235            -                 -          -                 1,250             410              1,660             -                 44                   44                   110                -                 110                2,049                    108,698                  

19 Lodhran 11 104,195         58,197                8,665             66,862                2,089             1,272           3,361           -          -             -          -             4,800             -          4,800             29,075           2,154           31,229           24,911           7,783             32,694           1,500             -                 1,500             1,252                    70,223                     

20 Mandi Bahauddin 25 150,310         104,740             21,760           126,500             3,960             2,721           6,681           -          -             -          6,407         11,254           -          11,254           51,069           6,667           57,736           39,352           18,432           57,784           -                 -                 -                 4,877                    133,181                  

21 Mianwali 18 127,290         2,128                  85                   2,213                  7                     3                  10                 -          -             -          -             -                 -          -                 2,139             83                2,222             -                 5                     5                     -                 -                 -                 2,223                    99,820                     

22 Multan 23 348,891         248,755             44,029           292,784             20,875           13,377        34,252         -          -             -          37,000       29,900           -          29,900           100,690        10,151        110,841        101,955        47,255           149,210         -                 -                 -                 6,075                    327,036                  

23 Muzaffargarh 22 184,769         105,251             17,903           123,154             8,024             4,640           12,664         -          -             -          7,628         11,994           -          11,994           46,451           4,204           50,655           44,593           18,984           63,577           1,964             -                 1,964             1,634                    135,818                  

24 Narowal 12 -                  64,882                16,483           81,365                3,706             1,705           5,411           -          -             -          -             8,400             -          8,400             3,679             785              4,464             2,402             312                2,714             936                -                 936                1,438                    78,753                     

25 Nankana Sahib 13 12,360           55,383                10,232           65,615                17,233           4,818           22,051         -          -             -          700            7,083             -          7,083             42,144           4,671           46,815           29,193           9,529             1,978             -                 1,978             38,722           3,263                    95,298                     

26 Okara 24 2,682             2,372                  109                2,481                  10                   19                29                 -          -             -          -             -                 -          -                 2,382             128              2,510             -                 -                 -                 -                 -                 -                 2,510                    126,120                  

27 Pakpattan 4 -                  1,058                  312                1,370                  3                     -               3                   -          -             -          -             -                 -          -                 1,058             292              1,350             3                     20                   23                   -                 -                 -                 1,373                    77,965                     

28 Rahim Yar Khan 27 346,309         3,242                  357                3,599                  52                   21                73                 -          -             -          5                 6                     -          6                     3,237             324              3,561             31                   54                   85                   15                   -                 15                   3,672                    199,777                  

29 Rajanpur 12 64,648           47,063                6,928             53,991                3,072             2,216           5,288           -          -             -          -             4,790             -          4,790             21,148           971              22,119           23,898           8,472             32,370           -                 -                 -                 1,081                    59,279                     

30 Rawalpindi 39 15,900           402,528             187,918        590,446             18,317           11,879        30,196         -          -             -          45,200       38,647           5,561      44,208           209,611        58,280        267,891        171,176        86,221           257,835         5,498             -                 5,498             17,595                  620,642                  
31 Sahiwal 18 161,733         103,261             23,472           126,733             6,259             3,322           9,581           -          -             -          5,176         11,148           -          11,148           44,262           5,416           49,678           48,934           21,378           70,312           -                 -                 -                 1,108                    136,314                  
32 Sargodha 33 4,601             12                        6                     18                        4,957             692              5,649           -          -             -          463            9                     -          9                     4,486             635              5,121             11                   63                   74                   -                 -                 -                 5,667                    323,980                  

33 Sialkot 16 -                  245,491             60,858           306,149             9,165             4,946           14,111         -          -             -          20,493       28,716           -          28,716           115,074        16,451        131,525        90,373           49,353           139,726         -                 -                 -                 6,043                    320,460                  

34 Sheikhupura 16 170,317         113,794             18,608           132,402             5,381             2,362           7,743           3              1                4              7,657         9,528             -          9,528             46,609           4,118           50,727           53,892           16,844           70,736           1,497             -                 1,497             4,026                    140,145                  

35 Toba Tek Singh 16 2,258                  36                   2,294                  28                   5                  33                 -          -             -          -             -                 -          -                 1,982             307              2,289             1                     37                   38                   -                 -                 -                 2,327                    158,791                  

36 Vehari 21 4,751             2,250                  33                   2,283                  -                 -               -               -          -             -          -             -                 -          -                 2,250             33                2,283             -                 -                 -                 -                 -                 -                 2,283                    143,569                  

663 4,854,424   3,674,088       862,925      4,536,813       407,076      181,101    588,177    7,358    717          8,075    240,657  432,968      5,561    438,529      1,755,750   229,052    1,984,802   1,632,761   727,292      2,323,747   22,538        1,978          61,260        155,127            7,463,286           

Total Vaccinated 
till date

Total Vaccinated 
Today CansinoScheduled 

Vaccination
Total CVCs 

Operational

Pak VacSino VacAstra Zenca Sino PharmPublic Vaccinated Foreigners VaccinatedHealthcare Workers Vaccinated

Total

Sr. No. District

12

PDMA PUNJAB
Daily Corona Vaccination Progress Report

115 6 7 9 10

As on 23-06-2021
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5.5   Establishment of Village Emergency/Loss of Livelihood   
        Reporting and Facilitation Centers

 The project aims to strengthen government capacity to manage disasters and 
climate variability by establishing village Emergency/Loss of Livelihood Reporting and 
Facilitation Centers which have the following key features to strengthen the Disaster Risk 
Management structure at the Qanongohi level in all 36 districts of Punjab.

 More recently, apart from havoc causing floods and climatic disturbances, the 
entire Pakistan witnessed an unprecedented pandemic in shape of COvID-19 (virus) 
outbreak, locust attack which threatened the food security and the phenomenon of SMOG 
which contributes to environmental and health degradation in a single year. The country 
with limited resources and budgetary constraints was facing an uphill task to fight the 
pandemic, food supplies and provision of cash incentives to the affected individuals, 
provision of retrofitted and imported spray machines to control the spread of Locust, 
measures to reduce the SMOG factor by training relevant individuals / businesses through 
the introduction of environmental friendly tools and  Development of real-time IT & GIS 
based App / Dashboard for Surveillance & monitoring of aforementioned calamities .  
For the mitigation and preparedness phases of the disaster management cycle, data 
gathering and information dissemination are the most critical of the parameters required 
to be wary and watchful of the possible disasters and hazards.

5.5.1   The Objective of Pandemic / Epidemic Data Reporting Centers:

• Collection of information from village level to BHU/RHC/THQ/DHQ for Trace Track 
Test (TTT) / Trace Track Quarantine (TTQ) and for imposition of micro lockdown.

• Data collection for trend analysis of diseases 
• Bottom up Coordination from village/UC/Tehsil/District/Divisional level with 

Headquarter 
• Resource Allocation as per the need of the local community
• Impacts of all natural hazards 
• Floods 
• Rain fall/Hail storm
• Drought
• Locust Attack
• Any other eventuality
• Formation of Village level disaster Management Committees
• Registration and Mobilization of volunteers

 Community awareness trainings and advocacy programs to implement the disaster 
management and risk reduction tools/techniques from local community at village level to 
district to province level.

5.5.2   Agricultural / Economic Statistics Collection Centers:

• Economic Activities reporting 
• Yield data of agriculture commodities round the year
• Crop loss/Damage reporting
• Livestock related programs i.e. vaccination programs etc.
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5.5.3   Revenue Facilitation:

• Essentials Records related service delivery at Qanoongohi level
• To minimize human intervention in handling the core issues of local community.

 Help Communities in Provision of Essential Services including Fard, Domicile, 
Marriage Certificate and birth certificate etc. The very essence of disaster management 
involves a constant coordination and close contact with the vulnerable communities, 
whereby enhancing the need of not only a top down but a more vigilant bottom up 
approach. For the mitigation and preparedness phases of the disaster management cycle, 
data gathering and information dissemination are the most critical of the parameters 
required to be wary and watchful of the possible disasters and hazards. Credible and 
reliable information assembled in the appropriate manner during the mitigation phase 
makes it possible to plan and carry out the best response during the rescue and relief 
phases. 
 PDMA has always felt the need of field presence as at times generating information 
from different quarters within the district administration/city/tehsil/mouza & village level 
becomes a cumbersome practice that wastes not only time and resources but also hinders 
the correct assessment for the relief and rehabilitation measures. Requirement of a field 
office and human resource down to the lowest tier of governance cements the contact and 
close coordination with the local communities, which by far is the most important feature 
to ward off the menace of disaster risk, flood devastations, Locust attacks and fight the 
pandemics like COvID-19 successfully.  Mouza level involvement in disaster management 
describes the concept of community based disaster risk management (CBDRM); an 
approach which has already been undertaken and implemented theoretically under a 
project by PDMA in few districts of Punjab.

Figure 5.9: Cororna Patient Shifting
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 In Punjab, flooding is attributed to the snowmelt of glaciers located upstream, 
monsoons and its changing pattern, or sudden and abnormal releases by India. Flooding 
in Punjab can be divided into three broad categories; riverine flooding, flash flooding and 
urban flooding.

 Riverine floods are the most common in Punjab that generally take place as a 
result of intense monsoon in the catchment areas. In the history of Punjab (table6.1), 
super flood 2010 was the most devastating riverine flood, which caused huge life and 
financial loss. The vulnerable districts of Punjab are shown in figure 6.1. The flash floods 
with enormous magnitude and short duration take place in natural streams due to heavy 
Monsoon rainfall (torrential rain) in hilly and semi-hilly areas. The hill torrents on Suleiman 
Range result in flash flooding in southern Punjab. 

Figure 6.1.: Vulnerable Districts

 The Urban Flooding in the major cities and towns is due to cloud burst, heavy 
monsoons and inadequate drainage facilities. In recent years, Lahore and Rawalpindi 
have faced severe urban flooding problem.

 During the flood season 2014, a supper flood in Chenab river resulted in human 
lives and economic losses in Jhang, Muzaffargarh and Multan districts. In this flood, 
losses of lives were averted through an effective early warning, but financial losses of 
crops, infrastructure and properties calculated into billions of rupees.
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 Another risk of flooding is the flow of water in the form of multiple canals and nullahs 
flowing through the Pyramid Range, causing flooding in the densely populated areas of 
Gujranwala and the Lahore distribution. Lai Nullah in Rawalpindi poses a serious threat 
to the city as heavy rains near Margalla Hills could fill this Nullah. Lahore, Gujranwala, 
Sialkot, Narowal, Sheikhupura are similar examples of population centers that are at risk 
of flash flooding due to drainage canals such as Nullah Deg, Aik, Bhed, Basantar and 
others.

Particulars 2010 (Jul) 2014 (Sep)
No of Districts Affected 11 16
No of Villages Affected 1,810 3,484
Population Affected (Millions) 6.2 2.47
No of Deaths 262 286
Household Damage 353,141 83,593
Area Affected (Million Acres) 5.23 2.41
Livestock Perished 3,572 737

Table 6.1: Supper Floods in Last 10 Years

Table 6.2: District Wise Ranking Based on Vulnerability against Floods 

District Risk District Risk District Risk District Risk

Bhakkar A Muzaffargarh A Kasur B Khushab C

DG Khan A Narowal A Khanewal B Lodhran C

Gujranwala A Rajanpur A gujrat B Nankana C

Hafizabad A RY Khan A Lahore B Faisalabad C

Jhang A Sialkot A MB Din B rawalpindi C

Jhelum A Sheikhupura A Okara B Sargodha C

Layyah A Bahawalpur B Pakpattan B Attock C

Mianwali A Bahawalnagar B Sahiwal B TT Singh C

Multan A Chiniot B Vehari B Chakwal C

6.1 Vulnerable Districts in Punjab

 In general, all districts of the province, have been facing disasters, most of them 
are due to river systems or Nullahs. In this regard, districts have been categorized into 
three (3) groups (table 6.2) on the basis of likelihood of occurrence and intensity of flood 
disaster i.e. A, B and C.

A = High Risk     B = Medium Risk C = Low Risk
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Table 6.3: Flood Limits of Rivers

River Gauge 
Site

Designed 
Capacity
(Lac Cs.)

Flood limits in Lac Cs.

Low Medium High Very
high

Excp 
high

Indus Kalabagh 9.50 2.50 3.75 5.00 6.50 8.00
Chashma 10.00 2.50 3.75 5.00 6.50 8.00
Taunsa 10.00 2.50 3.75 5.00 6.50 8.00

Jhelum Kohala 12.00 1.00 1.50 5.00 3.00 4.00
Mangla 10.60 0.75 1.10 1.50 2.25 3.00
Rasul 8.50 0.75 1.10 1.50 2.25 3.00

Chenab Marala 11.00 1.00 1.50 2.00 4.00 6.00
Khanki 11.00 1.00 1.50 2.00 4.00 6.00
Qadirabad 9.00 1.00 1.50 2.00 4.00 6.00
Trimmu 6.45 1.50 2.00 3.00 4.50 6.00
Punjnad 7.00 1.50 2.00 3.00 4.50 6.00

Ravi Jassar 2.75 0.50 0.75 1.00 1.50 2.00
Ravi Syphon 4.00 0.40 0.65 0.90 1.35 1.80
Shahdara 2.50 0.40 0.65 0.90 1.35 1.80
Balloki 3.80 0.40 0.65 0.90 1.35 1.80
Sidhnai 1.50 0.30 0.45 0.60 0.90 1.30

Sutlej G.S.Wala (Gauge) 25.30 ft 19.50 21.50 23.30 25.3 -
Suleimanki 3.25 0.50 0.80 1.20 1.75 2.25
Islam 3.00 0.50 0.80 1.20 1.75 2.25
Mailsi Syphon 4.00 0.75 1.10 1.50 2.25 3.00

6.2   Flood Limits and History

Table 6.3 and 6.4 summarize the river wise flood limits and highest peaks recorded.

Table 6.4: Highest Flood Peaks

River Gauge 
Site

Designed 
Capacity

Flood peaks

Date Discharge
(Lac Cs.)

Indus Kalabagh 9.50 30.7.10 10.36
Chashma 10.00 1.8.10 10.39
Taunsa 10.00 2.8.10 1.50

Jhelum Kohala 12.00 10.9.92 10.85
Mangla 10.60 10.9.92 10.90
Rasul 8.50 26.8.57 9.52

Chenab Marala 11.00 26.8.57 11.00
Khanki 11.00 27.8.57 10.86
Qadirabad 9.00 11.9.92 9.48
Trimmu 6.45 8.7.59 9.43
Punjnad 7.00 17.8.73 8.03
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6.3 Monsoon Weather Outlook 2021

 In Pakistan, Monsoon rainfall is expected to remain near to normal during July to 
September 2021. The upper half of Punjab are likely to receive moderately above normal 
rainfall during the monsoon season with following impacts;

• Flash flooding in hill torrents of Punjab and also urban flooding in major areas of 
Punjab cannot be ruled out.

• Due to extreme hydro-meteorological events over catchments, riverine floods may 
occur.

• Above normal temperature in high altitudes are likely to increase rate of snowmelt 
in the Northern areas subsequently increasing the chances of base flow in the 
Upper Indus basin.

Ravi Jassar 2.75 5.10.55 6.80
Ravi Syphon 4.00 6.10.55 6.59
Shahdara 2.50 27.9.88 5.76
Balloki 3.80 27.9.88 3.99
Sidhnai 1.50 2.10.88 3.25

Sutlej G.S.Wala (Gauge) 25.30 8.9.95 25 
Suleimanki 3.25 8.10.55 5.98
Isla 3.00 11.10.55 4.92

Figure 6.2:  Monsoon Weather Outlook 2021
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Outlook for Monsoon 2021 (Jul –Sep) 

Synoptic situation: 

The ENSO and IOD are prevailing in neutral phase and will continue in the same phase during Monsoon 
season 2021. Based on the global and regional circulation patterns mentioned above, the outlook for the 
Monsoon 2021 in Pakistan is as under: 

Seasonal Outlook: 
 
   Monsoon rainfall is expected to remain near to normal 
during July to September 2021 in Pakistan. The upper 
half of Punjab, northern Balochistan and Kashmir are 
likely to receive moderately above normal rainfall during 
the season. 
 
Onset of the monsoon is expected during last week of 
June, expected dates would be 27-30 June. 

Area weighted normal rainfall of Pakistan during Jul - Sep 
is 140.8 mm. 

 

Impacts: 

 Flash flooding in hill torrents of Punjab, AJK and KP, also urban flooding in major plain areas of 

Punjab, Sind and KP cannot be ruled out. 

 Due to extreme hydro-meteorological events over catchments, riverine floods may occur. 

 Above normal temperatures in high altitudes are likely to increase rate of snowmelt in the Northern 

Areas subsequently increasing the chances of base flow in the Upper Indus basin. 

 Sufficient water availability for irrigation and power sectors will be a good impact. 

 

Note: Keeping in view the rapid changes in climate system dynamics, the above outlook will be 

updated on monthly basis during the first week of each month. 

 

 
 
 
 

 
 
 
 

   Date: 11th June 2021 
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6.4 Role of PDMA

6.4.1   Overview

 The Provincial Disaster Management Authority (PDMA) was constituted under the 
National Disaster Management Act in 2010, it specializes in mitigation, preparedness and 
an organized response to a disaster. The most important role of PDMA lies in providing a 
platform for all provincial departments to come together and strategize management and 
response to disasters and calamities. PDMA also acts as the coordinating authority, which 
articulates the coordination mechanism between key provincial departments including 
Rescue 1122, Civil Defense, District Governments, Punjab Irrigation Department and 
Punjab Police for immediate rescue and rehabilitation operations. In case of a disaster, 
PDMA not only oversees search, rescue and evacuation of the affected people, but    
also takes concrete measures to provide immediate relief, early recovery and long- 
term rehabilitation to them. In case of emergencies, PDMA works closely with District 
Administration to organize initial and subsequent assessment of disaster affected areas, 
and determine the course of action to ensure long-term rehabilitation of the affected 
population.

6.4.2   Flood Management

  PDMA, over the years has transformed itself from being a reactive organization to a 
proactive authority for operationalizing disaster management and disaster risk reduction. 
PDMA team is committed to perform the leading role in all phases of disaster management 
like preparedness, mitigation, early-warning, rescue, response, relief, recovery and 
rehabilitation. PDMA major tasks include conceptualization, policy making, provision 
of necessary relief equipment, orientation of key stakeholders, information gathering, 
integration of early warning system and also chalking out the provincial response plan 
accordingly. Key functions of PDMA Punjab in managing flood disasters are as under: -

1. PDMA coordinates with all stakeholders during disasters and acts as hub among 
district, provincial and national stakeholders in accordance with the levels of disasters.

2. PDMA remains equipped to provide additional rescue and relief resources to District 
Disaster Management Authorities (DDMAs) as and when needed by providing Boats, 
OBMs, Life Jackets, Tents, Mats, Mosquito nets, Food hampers, Bailey Bridges De-
watering pumps etc. 

3. PDMA operationalizes Command and Control Center / Control Room at PDMA 
Headquarter, Lahore throughout the year 24/7, however in respect of flood disaster, 
the time period from 15th June to 15th October each year is declared as the flood 
season. This provide an alternate mean of communications to all DDMAs and provincial 
departments during any eventuality.

4. PDMA prepares consolidated inventory list of materials, equipment, gadgets and 
machinery available with all stakeholders with their deployment plans related to 
disaster response and shares with all DDMAs to help channelize them as and when 
required.

5. PDMA makes necessary arrangements for the provision of food, shelters, drinking 
water, medical supplies, and non-food items to the affected district communities to 
complement the efforts of the district administration. PDMA can also approach NDMA 
or other federal and International agencies for support and provide a unified platform 
to all National and International stakeholders in case of an exceptional disaster.
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6. PDMA also helps DDMAs to carry out damage assessment surveys after disaster on 
the devised loss assessment tools, set procedures, and orientate field survey teams. 
The department also ensure that set procedures and processes are properly followed 
in preparation of loss assessments and implementation of rehabilitation polices 
announced by provincial and federal governments.

6.4.3   Alertness Levels

 Four levels of alertness have been established by PDMA (table 6.5) based upon the 
threat perception.

Table 6.5: Alertness Levels

 

Level-D  

(Disaster 

threat is 
perceptive) 

 
DDMA shall conduct monthly meetings besides 
at least 2 mock exercises as per DDMP, well in 
time, to make the concerned officers/officials 
understand their role and responsibility for 
better coordination and testing of rescue and 
relief equipment. DDMA shall also ensure the 
physical presence of concerned staff deputed 
and availability of equipment/resources for all 
designated vulnerable sites within given time 
frame during disaster.  Vulnerable site’s 
inspections and necessary works/action shall be 
carried out as mitigation measures. 

 
Level-C 

 
(Alert 

Warning 
issued but 

likelihood of 
occurrence is 

less than 
100%) 

 
Activities to be undertaken in level D+ 
 
DDMA shall issue “alert” to all concerned for the 
vulnerable area. DDMA and  l  control 
rooms  be  made  operational  24/7  and ensure

 availability of all required (available and 
additional) resources for on call mobilization and 
monitor the situation  . Only DC  and  DPO shall

 grant leave according to the situation. 
 
 

Level-B 
 
(High Alert) 

(Disaster 
threat is 

imminent) 

 
Activities to be undertaken in level C+  
DDMA shall respond to the emergency immediately 
and shall carry out rescue and relief operation as 
defined in DDMP and shall continuously monitor 
the situation. Resources of adjoining districts shall 
be mobilized and Army may be called keeping in 
view the magnitude of the disaster. 

 
 
Level-A (Red 

Alert) 

(Disaster is 
materialized) 

 
Activities to be undertaken in level B+  
DDMA shall respond to the emergency immediately 
and shall carry out rescue and relief operation as 
defined in DDMP and shall continuously monitor 
the situation. Resources of adjoining districts shall 
be mobilized and Army may be called keeping in 
view the magnitude of the disaster. 
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6.4.4   Activity Time Frame For 2021

 Activity time frame (table 6.6) for flood season 2021 has been shared by PDMA 
Punjab with all 36 DDMAs keeping in view the pre-flood arrangement to deal with the 
flood disaster.

Table 6.6: Activity Time Frame

In addition to the above, following pre-flood arrangements are also mandatory at 
administrative levels.  

• Details of human resource, their roles and responsibilities, machinery, equipment, 
gadgets and even their functionality as well.

• DDMAs are responsible to ensure sufficient stock of materials and machinery at 
vulnerable points.

Sr.
No.

Activities Jan Feb Mar Apr May

1 Provincial Disaster 
Response Plan

2 District Disaster
Response Plan

All DDMAs 15th May

3 Departmental 
Contigency Plans

All Stakeholder 
Departments 15th May

4 Mock Exercises PDMA + All DDMAs + 
Rescue 1122 1st Mock 
Exercises in May; 2nd 
Mock Exercise in June

5 DDMA Meetings All 36 Days DDMAs ; Every Month
6 Rationalization and 

Prepositioning of Stock
All DDMAs 30th May

7 Constitution of District
Inspection Committees

All DDMAs 10th 
April

PDMA + All DDMAs  2nd 
May

8 TPV of District Flood
Fighting Equipment

9 Pre-Qualification 
of Vendors for 
Food Hampers and 
Transportation

10 Operationalization of 
Control Rooms (PEOC + 
DEOC)

11 Establishment of Food 
Forecasting Center

on Reports) at 10th May

12 Monsoon Weather 
Forecast Release

Year round activity. 
Reports vis-a-vis 
Monsoon Season to be 
submitted by 15th April

13 Inspection of Flood 
Prootection Bunds

PDMA + All DDMAs + PID 
Starts in March and Ends (With 
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• Communication & Works department is responsible to prepare the Contingency Plan 
and to keep their infrastructures (Roads and Bridges Network) functional especially 
in flood season as per SOPs.

• Food Department in consultation with DDMA identify sites for safe storage of stocks 
and devise a mechanism to shift the stock at points where needed.

• Health and Livestock Departments are to ensure provision of medicines, vaccines 
and Wanda in flood prone areas / camps accordingly.

• Coordination meetings with Pak Army, PDMA and NDMA, Rescue 1122 officials are 
held, for better and quick response during the flood season.

June Jul Aug Sep Oct Nov Dec

PDMA 15th June

PDMA + All DDMAs 15th 
June to 15th October

PDMA + PMD (FFD) 
Lahore + PID 15th June 
to 15th October

PMD 1st Week of June

All DDMAs + PID + 
Punjab Police.
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6.4.5   Meetings and Coordination Mechanism

 Government of Punjab prioritizes the protection of lives, livelihood and properties 
of people at risk as the top priority. In this regard, Chief Minister, Punjab constituted a 
Cabinet Committee for Disaster Management under the chairmanship of Minister, Disaster 
Management Department Punjab. Members of the committee are scheduled to visit the 
flood prone districts and to hold consultation sessions with the district management for 
pre flood arrangements. Similarly, other stakeholders are also invited to ensure their 
participation and to monitor the implementation of the decisions at their level.

6.4.6   PDMA Control Room

  PDMA has established its state-of-the-art Control Room (figure 6.3), equipped with 
all possible amenities in its Headquarter, 40-A Lawrence Road, Lahore. Salient features of 
the control room are as follows.

• It starts functioning from June, 15 and remains operational till October, 15 i.e. 
during the flood season.

• Representatives of each stakeholder department come together under one roof 
and closely monitor river discharges and keep an eye on changing weather and 
issue alerts on daily basis.

• Keeping stakeholders updated and informed through short messaging service 
(SMS)/WhatsApp messages. 

• Frequency increases with any abnormal / unusual development in weather or river 
gauge / discharge.   

• All sorts of communication and multi-media facilities such as video walls, media 
watch, wireless communication equipment, satellite phone, fax machines, television 
etc. 

• The early warning system installed in the control room helps in planning proper 
evacuations and rescue operations.

• Parallel to early warning PDMA is keeping 1129 helpline operative in collaboration 
with Punjab Information Technology Board (PITB) on 24/7 mode to help people of 
flood prone areas. 

• SMS broadcast in collaboration with PTA and PITB to the residents of flood prone 
area about water flow and adopting precautionary measures accordingly. 

Figure 6.3: PDMA Flood Control Room
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6.4.7   Media Watch and Public Awareness

 Media watch and public awareness campaigns are the innovative ways to provide 
assistance for   rescue and relief operations. It becomes quite difficult to reach endangered 
people during a disaster by more conventional methods. In such difficult situations, usage 
of media becomes much more important. Media can help authorities to convey their life 
saving instructions and messages to disaster affected people.  
PDMA has its own permanently established media cell for interaction with Media teams 
and keeping the community and stakeholders update. 

• PDMA Punjab uses media to communicate safety instructions, Relief Camp locations 
to general public and affectees. 

• A deputy director level officer of the Information department is deployed to remain 
in PDMA’s Control Room on daily basis throughout the disaster event.

 This media cell not only issues warnings through both the print and electronic 
media but also collaborates with all media houses and issues certain guidelines and 
instructions for disaster hit population sharing information regarding various rescue and 
relief operations.

6.4.8   Humanitarian Response Facility (Warehouses)

   PDMA, Government of the Punjab in collaboration with United Nations World Food 
Program (WFP), established two state of the art warehouses at Muzaffargarh and Lahore 
(figure 6.4), having a storage capacity of around 6,000 MT. The HRF at Muzaffargarh 
enabled PDMA for provision of rescue and relief items effectively and reduced the response 
time for supplies to southern Punjab. Apart from the above warehouses, PDMA has also 
11 Flospans (small warehouses) at 11 vulnerable districts (table 6.7), of Punjab with the 
storage capacity of 300-500 MT (each).

Figure 6.4: Humanitarian Response Facility (HRF)
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Table 6.7: Flospans in Punjab

Sr No. District
1. Muzaffargarh
2. DG Khan
3. Layyah
4. Rajanpur
5. Mianwali
6. Bhakkar
7. Gujrat
8. Sialkot

9. Rahim Yar Khan
10. Bahawalpur
11. Rawalpindi

6.5 Disaster Response 

6.5.1   Rescue and Evacuation

 In case of any disaster, PDMA, Rescue 1122 and District Administration act as ‘First 
Responders’. PDMA relies more on early warning and recommends DDMA to evacuate risk 
prone areas within given timeframe. Timely evacuation significantly lessens burden of 
rescue efforts. Once a disaster or calamity strikes any place or region, the 3R (Rescue, 
Relief and Rehabilitation), come into play. The first step or response is the rescue but if 
proper information is available and the threatened area is identified then the people at 
risk can be safely evacuated as well. Hence for practical purposes the evacuation precedes 
the rescue as a response to any disaster.

 Considering the on-ground scenario, formal evacuation process is initiated or 
ordered by the Deputy Commissioner, similarly, Forced Evacuation is also ordered by the 
Deputy Commissioner depending upon the magnitude of the disaster. People are warned 
to evacuate through sirens, drum beatings, radio, cable Tv or other local means i.e. 
Mosque announcement. PDMA is working on an innovative idea of voice messaging to risk 
prone areas for early warnings and evacuations from the endangered areas.

 In case of exceptionally high-level disaster, Pakistan Army is called upon to act as 
Reserve Responders.

6.5.2   Provision of Medical Services in Relief Camps   

  The main purpose of providing health services in disaster situations is to prevent, 
reduce and to control the spread of infectious and contagious diseases after a disaster. 
Major diseases that could spread in camp settings in case of a flood are gastroenteritis, 
diarrhea, scabies, rash, malaria and snake bites etc. Therefore, all relief camps shall 
have:

i. Medical center. 
ii. Mobile clinics would also be immediately setup in the affected areas.
iii. The District Health Departments will spearhead the relief effort in coordination with 

Provincial department and PDMA. 
iv. The assistance of NGOs and International NGOs may be solicited as per the 

government policy. 



155PROVINCIAL DISASTER RESPONSE PLAN 2021 

v. Proper maintenance of records of all patients be ensured to be able to identify any 
epidemic outbreaks or for any other assessment.

vi. Setting up special camps for orphans, destitute women and other vulnerable 
elements of the affected areas.

vii. A Pre-Disease Assessment System would track the outbreak of diseases such as 
cholera, typhoid and malaria. The main goal of this system is to minimize the 
morbidity and mortality by detecting epidemics at the earliest possible stages. 

viii. The District Administration must assess the functional status and capacity of local, 
public and private health institutions/organizations in the vicinity of the disaster 
affected area.

Figure 6.5: Humanitarian Response
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6.5.3   Rehabilitation

  Disasters cause manifold damages to the residents of affected areas; on one hand 
they destroy their shelters and on the other hand they also affect their properties and 
livelihoods too. In case of floods, crops and livestock which are main sources of their 
income also get affected. Punjab has faced three mega floods since 2010 and Government 
of Punjab subsequently launched various Emergency Cash Assistance Programs (table 7.9) 
for providing relief to the affected population including Watan Card (PKR 12.44 Billion, 
2010), Khadim e Ala Relief Card (PKR 0.76 Billion, 2012), and Khadim e Punjab Imdadi 
Package (PKR 14.11 Billion, 2014). 

 Rehabilitation is largely dependent upon the restoration of basic transportation 
networks and infrastructures including roads and bridges. Without proper access, people 
are generally reluctant to return to their homes. Also, roads and bridges make repatriation 
easier for stakeholders. Therefore, the provincial government through it’s line departments 
such as Communication & Works and Irrigation on top priority, reopen and where needed 
rebuild the basic road and bridge structures so that the basic communication and road 
networks become operational. 

 Similarly, other departments have to restore their basic facilities, where buildings 
have been damaged, they should be repaired and reopened. Schools and hospitals 
etc. are basic facilities that have to be reopened for the public in order to facilitate 
rehabilitation and repatriation of the affected population. Electric Power supply is very 
critical and essential for rehabilitation. WAPDA authorities should, on top priority, restore 
its connections and supplies in order to facilitate those who are returning to their homes.

 Alternatively, safety of affectees would be a part of the security management. 
Police and other Law enforcing agencies shall maintain law and order during and after 
the emergency, and provide security to the affected people. Appropriate measures shall 
immediately be taken to prevent the children from child labor or sexual exploitation. The 
social welfare department and other NGOs which specialize in children related issues are 
normally assigned these tasks.

Table 6.8: Cash Assistance Programme

S. No Program Name Year Beneficiaries Amount PKR Billion 

1 Watan Card Program 2010 622,092 12.441 

2 Citizens Damage Compensation Program 2010 345,859 13.801 

3 Khadim e Alla Relief card 2012 38,196 0.764 

4 Khadim e Punjab Imdadi Package KPIP 2014 2014 349,344 14.11 

5 Financial Assistance Program for IDPs of North 
Waziristan 2014 

2014 93,000 0.659 

6 Prime Minister Kisan Package 2015 2015 1,100,000 25.000 

Total 2,548,491 66.77 Billion 
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6.6 The Rivers and Barrages:

 Punjab means “land of five Rivers,” stemming from the Persian words ‘Panj,’ 
meaning ‘five,’ and ‘aab,’ meaning ‘water. The five rivers are Indus, Jhelum, Chenab, 
Ravi and Sutlej. Panjnad is a point at the extreme end of Bahawalpur, which is formed by 
successive confluence or merger of the five rivers of the Punjab, namely  Jhelum, Chenab, 
Ravi and Sutlej. Jhelum and Ravi join Chenab, joins Sutlej, and then Sutlej and Chenab 
join to form Panjnad 10 miles north of Uch Sharif in Muzaffar Garh district. The combined 
stream runs southwest for approximately 45 miles and joins the Indus River at Mithankot. 
The Indus continues and then drains into the Arabian Sea. 

 A barrage is a type of low-head, diversion, consists of a number of large gates, 
can be opened or closed to control the amount of water passing through. This allows the 
structure to regulate and stabilize river water elevation upstream for use in irrigation and 
other systems. The gates are set between flanking piers, are responsible for supporting 
the water load of the pool created. Barrages actually store and save surplus flood waters 
and add these to the flow of the rivers, are built to overcome shortage of water, and not 
to increase it. 

 The Jiannah and Chashma Barrages are situated on the River Indus, Mianwali 
Districts, however Taunsa Barrage is constructed on the River Indus Ghazi Khan District. 
On Jehlum river, the important engineering structures Mangla Dam, Rasul barrage are 
existed, while  Trimmu, Marala nd Qadirabad and Khanki headworks are at Chenab River. 
Balloki Headwork and Sidhnai headworks are located on river Ravi. Sulemanki, Islam 
and Mailsi syphon Headworks is situated on the River Sutlej. Figure 6.5 shows rivers and 
barrages in Punjab.

Figure 6.6: Rivers and Barrages in Punjab
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7.5 River Indus 

The Indus River is a Trans-Himalayan river and the longest one in Pakistan. It 
originates near Lake Manasarovar on the plateau of Tibet in the People’s Republic of China. 
In Pakistan, it flows from the eastern basins of Jhelum, Chenab, Ravi, Bias and Sutlej, as 
well as from its western tributaries, including Kabul, Qurram, Swat and Gomal. It contributes 
by far the most massive inflow to Punjab, which  

 

 

 

 

 

 

 

 

Contributes an average of 62 MAF per year from about 166,000 km2, much of it 
through snowmelt in May-August.  The major engineering structures built over Indus are 
Tarbela dam, Jinnah, Chashma, Taunsa, Guddu, Sukkur and Kotri Barrage. According to 
PID statistics (2018), the length of the Indus River in Punjab is 547 kms and the current 
length of the bunds along the river is 811 kms, along with a total of 131 spurs.  

Figure 7.6 shows tributaries, barrages and off-taking canals from Jinnah to Guddu Barrages. The 
districts affected by the Indus during 2010 and 2015 floods in Punjab include Mianwali, Bhakkar, 
Layyah, Muzaffargarh, DG Khan, Rajanpur and Rahim Yar Khan. 

 

Barrages in Punjab 

Figure 7.5: Barrages  
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 Contributes an average of 62 MAF per year from about 166,000 km2, much of it 
through snowmelt in May-August.  The major engineering structures built over Indus are 
Tarbela dam, Jinnah, Chashma, Taunsa, Guddu, Sukkur and Kotri Barrage. According to 
PID statistics (2018), the length of the Indus River in Punjab is 547 kms and the current 
length of the bunds along the river is 811 kms, along with a total of 131 spurs. 

 Figure 6.7 shows tributaries, barrages and off-taking canals from Jinnah to Guddu 
Barrages. The districts affected by the Indus during 2010 and 2015 floods in Punjab 
include Mianwali, Bhakkar, Layyah, Muzaffargarh, DG Khan, Rajanpur and Rahim Yar 
Khan.

6.6.1   River Indus

 The Indus River is a Trans-Himalayan river and the longest one in Pakistan. It 
originates near Lake Manasarovar on the plateau of Tibet in the People’s Republic of 
China. In Pakistan, it flows from the eastern basins of Jhelum, Chenab, Ravi, Bias and 
Sutlej, as well as from its western tributaries, including Kabul, Qurram, Swat and Gomal. 
It contributes by far the most massive inflow to Punjab, which 

Figure 6.7: Schematic Layout of Indus River in Punjab

C. Flood Hazard Assessment

1. Overview
78. The hydrologic processes of Indus river basin in Pakistan link glaciated mountain
valleys with monsoon plains and deltaic coastline. The Indus Waters Treaty of 1960 allocated
flows of the three western rivers of the Indus basin – the Indus main steam, Jhelum and
Chenab – to Pakistan. This section covers a brief overview of the Indus river in Punjab and the
methodology for flood hazard assessment for Layyah.

a. Indus River
79. Indus is a trans-Himalayan river and the longest one in Pakistan. It originates near
Lake Manasarovar on the Tibetan plateau in the People’s Republic of China. In Pakistan, it
receives the flow from eastern tributaries, i.e., the Jhelum, Chenab, Ravi, Beas and Sutlej, as
well as from the western tributaries, including the Kabul, Kurram, Swat, and Gomal. It
contributes by far the most massive inflows into Punjab, averaging 62 MAF per year from
about 166,000 km2, most of it through snowmelt in May–July followed by an increasing fraction
of ice melt through July and August.27 The major engineering structures built over the Indus
include Tarbela dam, Jinnah barrage, Chashma barrage, Taunsa barrage, Guddu barrage,
Sukkur barrage, and Kotri barrage. According to PID statistics (2018), the length of the Indus
river in Punjab is 547 km, and the existing length of bunds along the river is 811 km, along with
131 spurs. The tributaries, barrages and off-taking canals from Jinnah to Guddu barrages are
shown in Figure 2.9. The districts of Punjab affected by the 2010 and 2015 flooding of the
Indus include Mianwali, Bhakkar, Layyah, Muzaffargarh, DG Khan, Rajanpur, and Rahim Yar
Khan.28

Figure 2.9: Schematic Layout of Indus River in Punjab

Source: Hydrologist (PIU-PDMA)

27 Wescoat, J. L., Jr., Siddiqi, A., & Muhammad, A. 2018. Socio-hydrology of channel flows in complex river basins: Rivers,
canals, and distributaries in Punjab, Pakistan. Water Resources Research, 54, 464–479.
https://doi.org/10.1002/2017WR021486

28 PDMA Punjab. 2017. Provincial Disaster Response Plan
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The Jinnah Barrage

  The Jiannah Barrage is situated on the River Indus near Kalabagh. It is part of the 
Thal Project which irrigates 770,000 ha in the Sindh Sagar Doab East of the Indus. The 
barrage was made between 1939 and 1946.

Chashma Barrage
 
 Chashma Barrage is situated on the River Indus in Mianwali District, 304 km NW of 
Lahore and 56 KM downstream of Jinnah Barrage. The barrage was completed in March 
1971. 

Taunsa Barrage
  
  This barrage is constructed on the River Indus in Taunsa, Dera Ghazi Khan District. 
It is situated 20 kms southeast of Taunsa Sharif and 16 kms from Kot Addu. This barrage 
controls water flow in the River Indus for irrigation and flood control purposes. Taunsa 
Barrage was designated a Ramsar site on 22 March 1996.

This barrage serves 2.351 million acres (951,400 hectares) of land besides diverting 
flows from Indus River to the Chenab River through Taunsa-Panjnad Link Canal (TP Link 
Canal). The barrage also serves as an arterial road bridge, a railway bridge, and crossing 
for gas and oil pipelines, telephone lines and extra high voltage (EHv) transmission lines. 

Punjnad Headworks

 Punjnad Headworks is at the extreme end of Bahawalpur district. Panjnad is formed 
by successive confluence of the five rivers of the Punjab, namely Indus, Jhelum, Chenab, 
Ravi and Sutlej.

6.6.2  River Jhelum

 The River Jhelum off takes from a deep spring at vernag, in western Jammu and 
Kashmir State in the Indian-occupied portion of the Kashmir region. At Muzaffarabad, it 
receives the Kishanganga river and then bends southward, forming part of the border 
between Azad Kashmir to the east and Khyber Pakhtunkhwa province to the west. The 
river then flows southward into Punjab province. The important engineering structures 
built on the river include Mangla dam, Rasul barrage and Trimmu barrage. Near Mangla, 
the Jhelum breaks through the outer Himalayas into broad alluvial plains. At the city of 
Jhelum, the river turns southwestward along the Salt Range to Khushab, where it again 
bends south to join the Chenab river near Trimmu. There are 10 significant tributaries of 
Jhelum including Neelum, Kunhar, Kansi, Poonch and Kahan.  It provides an average of 
about 23 MAF water per year, mainly from snowmelt.  According to PID statistics (2018), 
the length of the Jhelum river in Punjab is 363 kms, and the existing length of bunds 
along the river is 155 kms, along with 43 spurs. The tributaries, barrages and off- taking 
canals on the Jhelum in Punjab, are shown in figure 6.8. Districts affected by 2014 flood 
at Jhelum River include Jhelum, Mandi Bahaudin, Khushab, and Jhang. 

C. Flood Hazard Assessment

1. Overview
78. The hydrologic processes of Indus river basin in Pakistan link glaciated mountain
valleys with monsoon plains and deltaic coastline. The Indus Waters Treaty of 1960 allocated
flows of the three western rivers of the Indus basin – the Indus main steam, Jhelum and
Chenab – to Pakistan. This section covers a brief overview of the Indus river in Punjab and the
methodology for flood hazard assessment for Layyah.

a. Indus River
79. Indus is a trans-Himalayan river and the longest one in Pakistan. It originates near
Lake Manasarovar on the Tibetan plateau in the People’s Republic of China. In Pakistan, it
receives the flow from eastern tributaries, i.e., the Jhelum, Chenab, Ravi, Beas and Sutlej, as
well as from the western tributaries, including the Kabul, Kurram, Swat, and Gomal. It
contributes by far the most massive inflows into Punjab, averaging 62 MAF per year from
about 166,000 km2, most of it through snowmelt in May–July followed by an increasing fraction
of ice melt through July and August.27 The major engineering structures built over the Indus
include Tarbela dam, Jinnah barrage, Chashma barrage, Taunsa barrage, Guddu barrage,
Sukkur barrage, and Kotri barrage. According to PID statistics (2018), the length of the Indus
river in Punjab is 547 km, and the existing length of bunds along the river is 811 km, along with
131 spurs. The tributaries, barrages and off-taking canals from Jinnah to Guddu barrages are
shown in Figure 2.9. The districts of Punjab affected by the 2010 and 2015 flooding of the
Indus include Mianwali, Bhakkar, Layyah, Muzaffargarh, DG Khan, Rajanpur, and Rahim Yar
Khan.28

Figure 2.9: Schematic Layout of Indus River in Punjab

Source: Hydrologist (PIU-PDMA)

27 Wescoat, J. L., Jr., Siddiqi, A., & Muhammad, A. 2018. Socio-hydrology of channel flows in complex river basins: Rivers,
canals, and distributaries in Punjab, Pakistan. Water Resources Research, 54, 464–479.
https://doi.org/10.1002/2017WR021486

28 PDMA Punjab. 2017. Provincial Disaster Response Plan
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Figure 6.8: Schematic Layout of Jhelum River in Punjab

Rasul Barrage 

  Located on the River Jehlum between Jhelum and Mandi Bahauddin Districts, Rasul 
Barrage is situated 72 kms downstream of Mangla Dam. The current structure of the 
barrage was constructed in 1968. Rasul Barrage is used to control water flow in the River 
Jhelum for irrigation and flood control purposes.

Trimmu Barrage

 Trimmu barrage on the River Chenab in district Jhang is situated downstream of 
the confluence of the Rivers Jhelum and Chenab. It is located at 25 km from the city 
of Jhang near the village of Atharan Hazari where the River Jhelum flows into the River 
Chenab. Trimmu Barrage is used to control water flow into the River Chenab for irrigation 
and flood control purposes.

6.6.3   River Chenab

 The Chenab River was formed as a result of the confluence of the Baga and 
Chandra rivers, which connect to the Tandy in Himachal Pradesh, India. The river enters 
Pakistan slightly above the Marala Headworks with sharp changes in the slope. The main 
engineering structures built on the Chenab River are the Salal and Baglihar dams in India, 
and the Marala, Khanki, Qadirabad, Trimmu and Panjnad Barrages in Pakistan. The river 
has 12 major tributaries, eight of which, including Jammu Tavi, Manavar Tavi, Doara, 
Dowara, Halsi, Bhimber, Palku and Buddhi, join the Chenab River in Pakistan. Chenab 
flows through the alluvial valleys of Punjab in Pakistan and then join the Jhelum River 
at Trimmu, and further downstreams by the Ravi and Sutlej rivers. Finally, at a distance 
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32  

32 Encyclopedia Britannica , Available from https://www.britannica.com/place/Jhelum-River [June 15,2018]
33 NDMA-UNDP. 2010. Pakistan indus River System. Five-day training course on: Flood Mitigation. Available from http://ndma.gov.pk/

Documents/NiDM/NiDM%20COurses/Flood%20Mitigation%2015-19%20Feb%202010/Pakistan%20indus%20River%20System.pdf 
[June 15,2018]

34 Wescoat, J. L., Jr., Siddiqi, A., & Muhammad, A. 2018. Socio-hydrology of channel flows in complex river basins: Rivers, canals, and 
distributaries in Punjab, Pakistan. Water Resources Research, 54, 464–479. https://doi.org/10.1002/2017WR021486

35 PDMA Punjab.  2017.  Provincial Disaster Response Plan 

b.  Jhelum River 
80. The Jhelum rises from a deep spring at Vernag, in western Jammu and Kashmir State 

in the Indian-occupied portion of the Kashmir region. At Muzaffarabad, the capital of Azad 
Kashmir, Pakistan, Jhelum receives the Kishanganga river and then bends southward, 
forming part of the border between Azad Kashmir to the east and Khyber Pakhtunkhwa 
province to the west. The river then flows southward into Punjab province.32 The important 
engineering structures built on the river include Mangla dam, Rasul barrage and Trimmu 
barrage. Near Mangla, the Jhelum breaks through the outer Himalayas into broad alluvial 
plains. At the city of Jhelum, the river turns southwestward along the Salt Range to Khushab, 
where it again bends south to join the Chenab river near Trimmu. There are 10 significant 
tributaries of Jhelum including Neelum, Kunhar, Kansi, Poonch and Kahan.33 The Jhelum 
yields an average of about 23 MAF per year, primarily from snowmelt.34 According to PiD 
statistics (2018), the length of the Jhelum river in Punjab is 363 km, and the existing length 
of bunds along the river is 155 km, along with 43 spurs. The tributaries, barrages and off-
taking canals on the Jhelum in Punjab are shown in Figure 2.10. The districts of Punjab 
affected by 2014 flooding of Jhelum river include Jhelum, Mandi Bahaudin, Khushab, and 
Jhang.35 

Figure 2.10: Schematic Layout of Jhelum River in Punjab

b. Jhelum River
80. The Jhelum rises from a deep spring at Vernag, in western Jammu and Kashmir State
in the Indian-occupied portion of the Kashmir region. At Muzaffarabad, the capital of Azad
Kashmir, Pakistan, Jhelum receives the Kishanganga river and then bends southward, forming
part of the border between Azad Kashmir to the east and Khyber Pakhtunkhwa province to the
west. The river then flows southward into Punjab province.32 The important engineering
structures built on the river include Mangla dam, Rasul barrage and Trimmu barrage. Near
Mangla, the Jhelum breaks through the outer Himalayas into broad alluvial plains. At the city of
Jhelum, the river turns southwestward along the Salt Range to Khushab, where it again bends
south to join the Chenab river near Trimmu. There are 10 significant tributaries of Jhelum
including Neelum, Kunhar, Kansi, Poonch and Kahan.33 The Jhelum yields an average of
about 23 MAF per year, primarily from snowmelt.34 According to PID statistics (2018), the
length of the Jhelum river in Punjab is 363 km, and the existing length of bunds along the river
is 155 km, along with 43 spurs. The tributaries, barrages and off-taking canals on the Jhelum
in Punjab are shown in Figure 2.10. The districts of Punjab affected by 2014 flooding of
Jhelum river include Jhelum, Mandi Bahaudin, Khushab, and Jhang.35

Figure 2.10 Schematic Layout of Jhelum River in Punjab

Source: Hydrologist (PIU-PDMA)

c. Punjab Flood Mechanics
i. General
81. Pakistan has a long history of floods. From 1947 till 2015, Pakistan has experienced 23
highest flood events. During this period, floods of different magnitudes damaged large tracts of
lands in Gilgit-Baltistan, AJK (Azad Jammu and Kashmir), KP (Khyber Pakhtunkhwa), Punjab,
Sindh and Baluchistan. The 2010 super flood in Pakistan was one of the largest river floods in
recent history. For the period 1947-2015, a financial loss of US$ 38.165 billion has been
reported as a result of 23 major flood events in Pakistan. More than 12,000 lives were lost, and
approximately 616,598 km2 land area was affected due to these floods. On average, every

32 Encyclopedia Britannica , Available from https://www.britannica.com/place/Jhelum-River [June 15,2018]
33 NDMA-UNDP. 2010. Pakistan Indus River System. Five-day training course on: Flood Mitigation. Available from
http://ndma.gov.pk/Documents/NIDM/NIDM%20COurses/Flood%20Mitigation%2015-
19%20Feb%202010/Pakistan%20Indus%20River%20System.pdf [June 15,2018]

34 Wescoat, J. L., Jr., Siddiqi, A., & Muhammad, A. 2018. Socio-hydrology of channel flows in complex river basins: Rivers,
canals, and distributaries in Punjab, Pakistan. Water Resources Research, 54, 464–479.
https://doi.org/10.1002/2017WR021486

35 PDMA Punjab. 2017. Provincial Disaster Response Plan

Source: Hydrologist (PiU-PDMA)
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of 40 miles at the bottom of Panjnad, Chenab meets Indus at Mitankot. It delivers about 
25 MAF each year at the Marala Headworks, and it has a higher proportion of rainfall to 
the snowmelt than the Indus or Jhelum. According to PID statistics (2018), the length of 
the Chenab in Punjab is 731 kms and the existing length of the river bands is 1330 kms, 
along with 309 spurs. Figure 6.9 shows diagrams of tributaries, barrages and canals from 
Marala to Panjnad. The Punjab districts affected by the Chenab River floods since 2014 
include Gujranwala, Gujrat, Sialkot, Sargodha, Chiniot, Hafizabad, Jhang, Khanewal and 
Multan. 

Figure 6.9: Schematic Layout of Chenab River in Punjab

31 

Figure 2.9: Schematic Layout of chenab River in Punjab

Source: Hydrologist (PiU-PDMA)
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Figure 2.9 Schematic Layout of Chenab River in Punjab 
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Marala Headworks 

 Marala Headworks is situated on the River Chenab near the city of Gujrat and 
Sialkot. Marala Headworks is a large hydro engineering project and is used to control 
water flow and flood control in the River Chenab.

Khanki Headworks

 Khanki headworks is situated at the River Chenab in Gujranwala. It was constructed 
in 1889 and is considered to be the oldest headworks in Pakistan. Khanki Headworks is 
used for irrigation and flood control.

Head Qadirabad

 Head Qadirabad on the Chenab River is less than five km to the south of Qadirabad. 
The nearest city is Phalia, District Mandi Bahauddin, at a distance of about 40 km.

6.6.4   River Ravi:

 Ravi is a trans-boundary river, crossing northwestern India and eastern Pakistan.  
It originates from the lesser Himalayas range in India. Five major tributaries of the river 
(Ujh, Bein, Basantar, Deg, Hudiara Nullas – upper catchments) lie in India out of which 
Deg Nullah is the largest tributary (256 km). The river runs almost along the Indo-
Pak border, i.e., 15km downstream of Madhopur (India) to 32km upstream of Shahdra 
(Pakistan). It flows past Lahore, turns west near Kamalia, and empties into the Chenab 
river south of Ahmadpur Sial. 

Figure 6.10: Schematic Layout of River Ravi in Punjab
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Figure 2.9 Schematic Layout of Ravi River in Punjab 
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b. Punjab Flood Mechanics  
i. General 
81. Pakistan has a long history of floods. From 1947 till 2015, Pakistan has experienced 23 
highest flood events. During this period, floods of different magnitudes damaged large tracts of 
lands in Gilgit-Baltistan, AJK (Azad Jammu and Kashmir), KP (Khyber Pakhtunkhwa), Punjab, 
Sindh and Baluchistan. The 2010 super flood in Pakistan was one of the largest river floods in 
recent history. For the period 1947-2015, a financial loss of US$ 38.165 billion has been 
reported as a result of 23 major flood events in Pakistan. More than 12,000 lives were lost, and 
approximately 616,598 km2

 land area was affected due to these floods. On average, every 
year floods affect approximately 0.715 million population of Pakistan, and by 2030 about 2.7 
million people in Pakistan may be affected by floods.30 
82. In Punjab, flooding is attributed to snowmelt in glaciers located upstream, monsoons 
and its changing pattern, or sudden and abnormal releases by India. Flooding in Punjab can 
be divided into three broad categories; riverine flooding, flash flooding and urban flooding. 

 Riverine floods are the most common in Punjab that generally take place as a result of 
intense monsoon in the catchments. In the history of Punjab, the 2010 super flood was 
the most devastating riverine flood, which caused huge life and financial loss.  

 The flash floods of enormous magnitude and short duration take place in natural 
streams due to heavy monsoon rainfall (torrential rain) in hilly and semi-hilly areas. The 
hill torrents on Suleiman Range result in flash flooding in southern Punjab.  

                                            
30 Aslam, M. 2018. Flood Management Current State, Challenges and Prospects in Pakistan: A Review. Mehran University 

Research Journal of Engineering and Technology, 37(2), 297-314. 
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6.6.5   River Sutlej:

 Sutlej river originates from western Tibet in the Kailas mountain range and near 
the source of Indus, Ganges, and Brahmaputra rivers. Length of the Sutlej river is 1,536 
km, and its catchment area is 75,369 km2 out of which 70% falls in India. Eight major 
tributaries (except Rohi nullah) join Sutlej in India. Bias river (464 km) with the catchment 
area of 9,920 km2 is the largest tributary of Sutlej. Continuing southwestward in a broad 
channel, it receives the Beas River and forms 105 km of the India-Pakistan border before 
entering Pakistan and flowing to join the Chenab river west of Bahawalpur. The merged 
rivers then form the Panjnad. The inflow of Sutlej river at Suleimanki (Punjab) averages 
2.59 MAF per year, most of which results from intensive rainfall in catchment areas within 
India. Occurrence and severity of floods in this river are greatly altered by the construction 
of upstream dams in India, i.e., Pong dam on Beas and Bhakra dam on Sutlej. However, 
when these reservoirs are full, some late monsoon rains can still bring down massive 
flood flows into Pakistan. The major engineering structures built over Sutlej river include 
Bhakra, Nangal, Pong, and Pandoh dams (India) ; Rupar, Harike, and Ferozpur barrages 
(India), and  Suleimanki and Islam barrages (Pakistan). According to the PID statistics 
(2018), the length of the Ravi river in Punjab is 515 km and existing length of bunds 
along the river is 406 km along with 30 spurs. The off-taking canals from Suleimanki to 
Islam barrage are shown in figure 7.14. Kasur, Bahawalnagar, Pakpattan, Bahwalpur and 
Lodhran districts are in close proximity to Sutlej River and were already affected due to 
past flooding is 1992 and 2014.

 The inflow of Ravi River at Baloki (Punjab) averages 4.23 MAF per year most of 
which results from excessive rainfall in the mountainous catchments in India and sub-
mountainous areas draining into lower river reaches within Pakistan. Snowmelt makes no 
significant contribution to flood peaks in Ravi. The snowmelt occurs typically in the spring 
season falling off before the monsoon rain begins in June-July.  The major engineering 
structures built over Ravi include Madopur barrage (India), and Balloki and Sidhnai 
barrages (Pakistan). According to the PID statistics (2018), the length of the Ravi River in 
Punjab is 694 km, and existing length of bunds along the river is 630 km along with 127 
spurs. The tributaries and off-taking canals from Baloki to Sidhnai barrages are shown 
in figure 7.13, Narowal and Kasur districts are in close proximity to Ravi River and were 
already affected due to past flooding during 1992 and 2014.

Balloki Headwork 

 This is located on river Ravi near Phoolnagar and is 65 km from Lahore in the south 
west direction.

Sidhnai Headworks

 It is the last Headworks over Ravi River before its confluence into Chenab River, 
situated about 2 km from Abdul Hakeem.
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Figure 6.11: Schematic Layout of Sutlej River in Punjab

Sulemanki Headworks

   Sulemanki Headworks is situated on the River Sutlej near Okara District. Sulemanki 
Headworks is used for irrigation and flood control.

Islam Headworks

 Islam Headworks, on the River Sutlej in Hasilpur, District Bahawalpur is used for 
irrigation and flood control. The headworks is about 15 km north of Hasilpur and 7.5 km 
south of Luddan on the vehari-Hasilpur road.

Mailsi Syphon 

  Mailsi Syphon is constructed to transfer water from River Ravi to Lower Bahawal 
Canal through a Syphon at River Sutlej near Mailsi.
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Figure 2.10: Schematic Layout of Sutlej River in Punjab 
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c. Punjab Flood Mechanics  
i. General 
82. Pakistan has a long history of floods. From 1947 till 2015, Pakistan has experienced 23 
highest flood events. During this period, floods of different magnitudes damaged large tracts of 
lands in Gilgit-Baltistan, AJK (Azad Jammu and Kashmir), KP (Khyber Pakhtunkhwa), Punjab, 
Sindh and Baluchistan. The 2010 super flood in Pakistan was one of the largest river floods in 
recent history. For the period 1947-2015, a financial loss of US$ 38.165 billion has been 
reported as a result of 23 major flood events in Pakistan. More than 12,000 lives were lost, and 
approximately 616,598 km2

 land area was affected due to these floods. On average, every 
year floods affect approximately 0.715 million population of Pakistan, and by 2030 about 2.7 
million people in Pakistan may be affected by floods.35 
83. In Punjab, flooding is attributed to snowmelt in glaciers located upstream, monsoons 
and its changing pattern, or sudden and abnormal releases by India. Flooding in Punjab can 
be divided into three broad categories; riverine flooding, flash flooding and urban flooding. 

 Riverine floods are the most common in Punjab that generally take place as a result of 
intense monsoon in the catchments. In the history of Punjab, the 2010 super flood was 
the most devastating riverine flood, which caused huge life and financial loss.  

 The flash floods of enormous magnitude and short duration take place in natural 
streams due to heavy monsoon rainfall (torrential rain) in hilly and semi-hilly areas. The 
hill torrents on Suleiman Range result in flash flooding in southern Punjab.  

                                            
35 Aslam, M. 2018. Flood Management Current State, Challenges and Prospects in Pakistan: A Review. Mehran University 

Research Journal of Engineering and Technology, 37(2), 297-314. 
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Figure: 6.12: River System and flood routing model

6.7   Rivers and Flood Routing Model (Time Lags)

  Flood routing is the technique of determining the flood hydrograph at a section of 
a river by utilizing the data of flood flow at one or more upstream sections. The hydrologic 
analysis of problems such as flood forecasting, flood protection, reservoir design and 
spillway design invariably include flood routing.

 Given model (figure 6.12, table 6.9) is of rivers and flood routing depicts the main 
infrastructure headworks, barrages dams on each river of Punjab, it also indicates the 
average travel time in hours (T-Time lag).
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Table 6.9: Time Lags

TIME LAG 

Site Distance (KMs) Time Lag  (Hrs) 
Accumulative 
Time Lag(Days) 

River Indus 

Tarbela Dam - -  

Kalabagh Barrage 169 24 1.00 

Chashma Barrage 58 12 1.50 

Taunsa Barrage 237 60 4.00 

Guddu Barrage 139 30 5.25 

Sukkur Barrage 160 42 7.00 

Kotri Barrage 461 144 13.00 

River Jhelum 

Mangla - -  

Rasul Barrage 66 9 0.38 

Trimmu Barrage 224 72 3.38 

River Chenab 

Marala Barrage - -  

Khanki Headworks 56 12 0.50 

Qadirabad Barrage 30 7 0.79 

Trimmu Barrage 214 72 3.79 

Punjnad Headworks 257 78 7.04 

River Ravi 

Madhopur - -  

Jassar Bridge 94 8 0.33 

Ravi Syphon 73 18 1.08 

Shahdara Bridge 24 8 1.42 

Balloki Headworks 63 24 2.42 

Sidhnai Barrage 198 78 5.67 

River Sutlej 

Ferozepur Headworks - -  

Suleimanki Headworks 126 24 1.00 

Islam  Headworks 99 72 4.00 
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Table 6.10: Ravi (Lahore/UCC Gujranwala) Breaching Sections

6.7.1   Breeching Section & Critical Flood Bunds

   Breaching Sections are provided in order to escape apart discharges from the 
bunds from pre-determined sites while keeping in view the safety of major hydraulic 
structures like Head Works / Barrages / Bridges and main cities during the exceptional 
high flood. Breaching Section are operated by the constituted Committee (s) comprising 
of Deputy Commissioner (Convener), concerned Executive Engineer (Member), Rep of 
Pakistan Army not below than Lt. Colonel (Member), Rep of Railway / High way not below 
than BS-18 (Member). There are total 19 breaching sections, 13 number are operated 
by Irrigation Department, 04 number are operated by Pakistan Railway and 02 number 
are operated by the NHA / C&W respectively. In this regard, Breaching Sections Details 
(table 6.10 - 6.24 & figure 6.16 - 6.25), also covering the potential affected areas of each 
breaching season, are as under:

 Villages / Abbadies likely to be affected (72 Nos.). Fateh Rehan, Garang 
Wala, Muhammad Pur, Babakwal, Nathukot, Haji Kot, Khaki, Sharaqp ur Khurd, Kot Abdul, 
Meekhowali, Kot Hadayat All, Kot Mole Chand, Karol, Qazi Mirali, Rangian Jhangian, Abdul 
Khair, Sattar Wala, Nooray Wala, Dandian, Bulkhe, Feroze wala, Taj Colony, Kutchehry & 
Premises, Meerpur Satto Jhangian, Chah Hakim Singh, Thatha Khuda Yar, Faizpur, Imamia 
Clony, Rechna Town, Chah Sharam Singh, Malik Pur, Nain Sukh, Kot Begum, Rana Town, 
vandala Diyal, Taradda Wali, Lurkey, Dhaddian, Latheypur, Dhaka Nizam Pura, Badd
RD. 47 – 48

 Dandian, Kot Hadayat, Karol, Bhart, Haji Kot, Iamia Clony Fasial Town, Wandala 
Dial Singh, Taj Clony, Nizam Pura, Barkat Town, Ferozewala, Abu Alkhair, Thatha Khudaya, 
Khaki, Sharaqpur Khurd, Kot Abdul Malik, RD. 55 – 56. Haji Kot, Barkat Town, Feroze 
Wala, Abu Alkhair, Thatha Khuda Yar, Imamia Clony, Faisal Town, Wandala Dial Signh, Taj 
Colony, Nizam Pura, Khaki, Sharqpur Khurd, Kot Abdul Malik.

River: Ravi

Zone/Division: Lahore/UCC Gujranwala

Location: 05 no. Breaching Section from RD 55+000 to 65+000 of Shahdara Disty Flood Bund

Discharge Capacity: 

Upstream Regulation Structure/Time Lag: Kot Naina to Jassar is 12 hrs and Jassar to Shahdara is 26 Hrs

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Explosive 
Detail

(Description, 
Storage, Qty, 

etc.)

Standby  
Machinery

Important Structures/ 
Utilities at D/S of 
Breaching Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

01 These 
breaching 
sections were 
operated 
in 1950, 
55,73,75,78 
and 1988.

Explosive 
material has 
been shifted 
to Babakwal 
explosive store 
to Lahore 
cantt. In army 
custody.

• Tractor with 
trolley & blade

• Water tanker.
   (One number 

dozer from 
agriculture 
department 
Sheikhupura will 
be engaged as 
standby in case 
of detonation 
failure)

• Shahdra disty system
• Lahore-Gujranwala
• GT Road
• Main Sheikhupura
• Road
• Motorway
• Lahore-Sheikhupura                

Railway line
• Lahore-Rawalpindi 

Railway line
• Lahore-Narowal Railway 

line
• Leila Nullah-Bhed Nullah

699.00 at 
RD 65+000 
Shahdara 
Disty Flood 
Bund
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Table 6.11: Ravi (Balloki Headworks) Breaching Sections

Figure 6.13: Ravi (Lahore/UCC Gujranwala) Breaching Sections
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L a h o r e  U C C  G u j r a n w a l a  B r e a c h i n g  S e c t i o n  -  R a v i  R i v e r

Project Implementation Unit (PIU)
Provincial Disaster Management Authority (PDMA)

Government of the Punjab

¯
0 2 4 61

Kilometers

Legend

Boundary

Major Roads

River

District Boundary

Breaching Section

Settlements Likely to be Affected²³

River: Ravi (Balloki Headworks)

Zone/Division: Lahore/Balloki Headworks Division

Location: At RD 48-49 of Madudas Bund and RD 11-12 of Right Marginal Bund.

Discharge Capacity: 1.0 Lac Cs

Upstream Regulation Structure/Time Lag: Shahdara to Balloki Barrage 19 Hrs/ Head QB link to Balloki Barrage 
24 Hrs/Outfall of Deg Nullah 16 Hrs

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Explosive 
Detail

(Description, 
Storage, Qty, 

etc.)

Standby  
Machinery

Important Structures/ 
Utilities at D/S of 
Breaching Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

02 These breaching 
sections were 
operated in 
1950, 55, 73, 
75, 78 and 1988 
by detonation.

Explosive store 
is located at 
Lahore cantt. in 
the supervision 
of 7 Engineer 
Battalion.

• 2 Nos 
dozers.

   (At each site)

• Phool Nagar- More 
Khunda Road

• Electric Transmission Line 
(2 Nos)

• Sui Gas Pipeline 36” (2 
Nos)

RL 644.5
At RD 
24+100 of 
LMB.

 Villages / Abbadies likely to be affected (10 Nos.). RD 11000-12000 OF RMB 
(Abad colony, Jatri, Thatta, Chitti), RD 24000-25000 OF RMB (Dhudian, Killa mohkam 
Singh, Hafat Maddar), RD 12000-13000 OF LMB (Kot Hayat Malah, Jhugian Dhana singh, 
Maliwal)
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Table 6.12: Ravi (Sidhnai Headworks) Breaching Sections 

Thatta
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Jatri

Abad colony

Dhudian Haft Madar

Killa
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Balloki
Headworks

RD 11000-12000
OF RMB

RD 12000-13000
OF LMB
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B a l l o k i  H e a d w o r k s  B r e a c h i n g  S e c t i o n  -  R a v i  R i v e r

Project Implementation Unit (PIU)
Provincial Disaster Management Authority (PDMA)

Government of the Punjab

¯
0 840 1,680 2,520420

Meters

Kasur

Legend

Boundary

Major Roads

River

District Boundary
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i

!

Breaching Section

Settlements Likely to be Affected²³

River: Ravi (Sidhnai Headworks)

Zone/Division: Multan Zone (Sidhnai Div.)

Location: RMB at RD 16+000

Discharge Capacity: 45,000Cs

Upstream Regulation Structure/Time Lag: 78 hours from Head Balloki

Sr. 
No.

Operation History 
(Detonation/ 
Mechanical)

Explosive 
Material

(Description, 
Storage, Qty, 

etc.)

Standby  
Machinery

Important 
Structures/ Utilities 
at D/S of Breaching 

Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

03 Breaching section 
was operated during 
floods of 1973, 
1976 and 1988. 
The highest flood 
of 330,210 cusecs 
was passed through 
the barrage on 
1988 out of which 
45,000 Cs was 
relieved through the 
breaching section.

Explosives are 
stored in the 
Army magazine 
176 Bridge 
Battalion, Abdul 
Hakim. 

• Dozer = 02No. 
   (will be 

arranged from 
agriculture 
department)

• Multan – Jhang Road 
at about 85-KM from 
Multan

• Tail Koranga Disty
• Railway track 

connecting Abdul 
Hakim and Jhang

• Metaled road linking 
Sidhnai Barrage to Pir 
Mehal

• Metaled Road linking 
Kabirwala to Jhang 
Towns.

RL 478.00
Critical 
gauge at RD 
10+000 of 
LMB.

Figure: 6.14: Ravi (Balloki Headworks) Breaching Sections
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 Villages / Abbadies likely to be affected. The flood water will damage an area 
of about 84,000 acres. A population of about 8000 people will be affected, in case of 
breach, vulnerable reach site RD: 32 RMB. The flood water direct hit Abdul Hakim-Faisal 
Abad road after this passing to cross T.S.Link RD: 193 & Havaily Main Line RD: 192.

Figure 6.15: Ravi (Sidhnai Headworks) Breaching Sections
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Table 6.13: Chenab (Marala Headworks) Breaching Sections

River: Chenab (Marala Headworks)

Zone/Division: Lahore Zone/Marala Headworks Division

Location: RMB at RD 5+000

Discharge Capacity: 

Upstream Regulation Structure/Time Lag: There is no gauge/ discharge measuring station on upstream of 
Marala Barrage to working boundary

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Explosive 
Material

(Description, 
Storage, Qty, 

etc.)

Standby  
Machinery

Important 
Structures/ 

Utilities at D/S 
of Breaching 

Section

Critical Gauge Reading/
Discharge for Operation

Remarks

01 Nill Store has been 
constructed 
at RD 9+000 
Main Line 
UCC in the 
vicinity of 
army explosive 
store. 

Dozer        = 
01No.
Excavator= 
02No.s
Tractor with 
Blades     = 
02No.s
Tractor Trolley
/Dumper = 
06No.s

No major structure 
will be affected, 
only some houses 
and deras of 
village Kuri and 
Sham pur will be 
affected

   Breaching section will be 
operated when one of the  
following water level  is 
achieved:

• 829.0 (critical gauge at 
RD 12+000 ULMB)

• 825.0 (indicative gauge at 
breeching section at RD 
5+000)

•  Maximum pond level 818.
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 Villages / Abbadies likely to be affected (02 Nos.). No village will be effected, 
except some houses and deras of village Kuri and Sham pur which can also be effected 
without operating the breaching section with the spill of flood water in downstream river.

Table 6.14: Chenab (Khanki Headworks) Breaching Section

Figure 6.16: Chenab (Marala Headworks) Breaching Sections

River: Chenab (Khanki Hedworks)

Zone/Division: Faisalabad (Khanki Division)

Location: RD 3+000 to RD 4+000 of RMB.

Discharge Capacity: 

Upstream Regulation Structure/Time Lag: Marala H/W (time lag 07 hours for exceptional high flood)

Sr. 
No.

Operation History 
(Detonation/ 
Mechanical)

Detonation 
Detail

(Description, 
Storage, Qty, etc.)

Standby  
Machinery

Important 
Structures/ 

Utilities at D/S 
of Breaching 

Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

02 Breaching Section 
was constructed after 
flood 1973 and it has 
been operated during 
exceptionally high flood 
in September, 2014.

Explosive material 
will be arranged 
by the Army and 
is stored in the 
Explosive Store at 
RD 5+000 of RMB.

• 01 No. dozer
   (From 

Agriculture 
Department 
Gujrat)

Nill RL 742.00
Critical Gauge 
at RD 5+000 
of LMB.

RMB

LMB

Breach Point

Mauza’z in this 
area are without 
settlementsRiver 

Chenab

Jamu
Tavi

M a r a l a  B a r r a g e  B r e a c h i n g  S e c t i o n  -  C h e n a b  R i v e r
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Table 6.15: Chenab (Qadirabad Headworks) Breaching Section

Figure 6.17: Chenab (Khanki Headworks) Breaching Section

 Villages / Abbadies likely to be affected (19 Nos.). Gorali, Chak Ali Sher, kot 
Kahwan, Ratowali North, Ranike, Kot Mauj Din, Kot Kutab Din, Kot Tali, Sahib, Qasimabad, 
Nathu Kot, Raotwali South, Mangar Nicha, Ahmad Pur, Sagar Kalan, Khanki Head, 
Saeedabad, Islamabad, Faqiranwali, Total Houses. 3,191, Population. 24,442.
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K h a n k i  H e a d w o r k s  B r e a c h i n g  S e c t i o n  -  C h e n a b  R i v e r

Project Implementation Unit (PIU)
Provincial Disaster Management Authority (PDMA)

Government of the Punjab
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Legend
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i

!

Breaching Section

Settlements Likely to be Affected²³

River: Chenab (Qadirabad Headworks)

Zone/Division: Faisalabad (Qadirabad Headworks Division)

Location: Breaching section is located between RD 7+000 to RD 9+000 of RMB.

Discharge Capacity: 

Upstream Regulation Structure/Time Lag: Exceptionally high flood range above 6.0 lac  from Khanki to 
Qadirabad is 4.00 Hrs & Marala to Qadirabad is 11.00 Hrs.

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Detonation Detail
(Description, Storage, 

Qty, etc.)

Standby  
Machinery

Important 
Structures/ 

Utilities at D/S 
of Breaching 

Section

Critical 
Gauge 

Reading/
Discharge for 

Operation

Remarks

03 Nill The explosive store 
building is located along 
Right Bank of Q.B. Link 
R.D. 1-3

• 01 No. Dozer
   (from Agriculture 

Department 
Mandi Baha-ud-
Din)

Nill • RL 712.00 
   (Critical 

gauge at RD 
15+000 of 
LMB)
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Figure 6.18: Chenab (Qadirabad Headworks) Breaching Section

Table 6.16: Chenab (Samundri Drainage Division) Breaching Section
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Q a d i r a b a d  H e a d w o r k s  B r e a c h i n g  S e c t i o n  -  C h e n a b  R i v e r
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River: Chenab 

Zone/Division: Faisalabad (Samundri Drainage Division) 

Location: Breaching section is located between RD 2+500 of Chiniot Flood Bund.

Discharge Capacity: 

Upstream Regulation Structure/Time Lag: Exceptionally high flood range above 6.0 lac  from  Qadirabad to U/S 
Chiniot Flood Bund is approximately 36.00 Hrs

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Detonation 
Detail

(Description, 
Storage, 
Qty, etc.)

Standby  
Machinery

Important Structures/ Utilities at 
D/S of Breaching Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

04 Nill Explosive 
material 
and its 
accessories 
are stored at 
Gujranwala 
Cantt: 
under the 
supervision 
of Army.

• No 
departmental 
machinery is 
available.

   Machinery 
will be hired 
from Private 
Agency during 
flood season 
as per actual 
requirements.

• Petrol Pumps     =10 No
• C.N.G Station = 7 No
• Kubrika Drain and its system.
• Walaniwala Disty RD. 15+000 to 

tail. 
• Chiniot Disty and its structure 

between RD. 15+000 – 35+000
• Juniorwala Disty RD. 0+000 – tail 

and its system & Structure. 
• Gas Pipe Line.  
• Rice Mills/Factories = 8 Nos.
• Maqbool Gatta Factory= 1 No.
• Ahmed Straw Factory = 1 No.
• Ice Factories =  4 Nos.
• Area effected  =  3000 Acres

RL 600.00
(Gauge at 
RD 5+000 
of Chiniot 
flood bund)
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 Villages / Abbadies likely to be affected (02 Nos.). Abadi of Kot Muhammad 
Yar and new developed portion of Chiniot Town will be effected as a result of activation of 
breaching section.

 Villages / Abadies likely to be affected : Thatha Mahla, Pakkay Wala, Nankana, 
Kul Kurai, Chutala, Doka, Wahga Klaika, Jhang Chak Shumali, chak shikhana,

Table 6.17: Chenab (Rivaz Bridge) Breaching Section

Figure 6.19: Chenab (Rivaz Bridge) Breaching Section

River: Chenab (Rivaz Bridge)

Zone/Division: Faisalabad Zone/Jhang Division 

Location: At Railway Track near Rivaz Bridge( KM 71/11to 72/11 in term of railways location) 

Discharge Capacity: 

Upstream Regulation Structure/Time Lag: Head works Qadirabad /72 hours

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Explosive 
Material

(Description, 
Storage, Qty, 

etc.)

Standby  Machinery Important 
Structures/ 

Utilities at D/S 
of Breaching 

Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

05 Last breach 
was made 
on 9.9.2014

Explosive 
material is 
placed with 
army at 
Gujranwala.

Breaching section is under 
control of Railways Department, 
as far as machinery of Railways 
department is concerned, 
pitching stones are loaded in 
rolling stock. All other necessary 
machinery is provided by the 
district administration

No structure 
of Railways 
or irrigation 
department is 
situated D/S the 
breaching section 
,however, some 
Mouzas will be 
affected

Criticality 
starts above 
515 gauge 
reading.      
Last time 
breaching 
was done 
524.9 gauge 
reading. 



175PROVINCIAL DISASTER RESPONSE PLAN 2021 

 Villages / Abbadies likely to be affected (67 Nos.). Wasu Astana, Malkana, 
binda Malkana, chokan jan pur, umrana janoobi, Kotla Ahmad, Kot Nolan, Fateh Shah, 
Rasheed Pur, Binda Rasheed Pur, kot bahadur janobi, Jabwana, Binda Jabwana, Dall, 
jamali Khurd, Qaiser Wala, Dara Shakira, Wasawa, Uch Gul Imam, Rairh, Dargahi shah, 
Basti Sultan Lashari, Pahar Pur, Peeroana Shumali, taror, Dhanmiani, baila ali khana, bati, 
haveli mohan garh, kot murad, basti nusrat, kot rustam, rodu sultan, jamalo kalan, 18 
hazari, kalyar wala, Lashari, (Tehsil 18-Hazari)

 Bahar Gharbi, Bahar Sharqi, Baila Badh, Basti Jhandeer, Basti Norang, Binda Goli, 
Binda GonaWala, Boola, Dagri, Daiti Sayal, Daulwana Gharbi, Daulwana Sharqi, Duri 
Gondal, Hassublail, Haveli Jevan Shah, Islam Wala, IslamPurFaraz, IslamPurNasheb, Jusa, 
Kot Bahadur Shah, Kot Mapal, Meer Muhammad, Meernay Wala, Mud Rajbana, Nekukara, 
Peeru, Sabki, Tango, Tibba Gehli, Fateh pur Piratti (Tehsil A.P.Sial)

Table 6.18: Jhelum & Chenab (Trimmu Headworks) Breaching Section 

River: River Jhelum and Chenab (Trimmu Headworks)

Zone/Division: Multan / (Trimmu Headworks Division)

Location: Breaching section is located between RD 16 to 18 of R.M.B.

Discharge Capacity: 

Upstream Regulation Structure/Time Lag: River Chenab Marala to Khanki 15 hr, Maral to Qadirabad 18 hrs, 
Qadirabad to Trimmu 78 hrs & River Jehlum Mangla to Rasool 8 hrs, Rasool to Trimmu 72-78 hrs

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Detonation Detail
(Description, Storage, Qty, 

etc.)

Standby  
Machinery

Important 
Structures/ 

Utilities at D/S 
of Breaching 

Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

06 Operated in 
1959, 1973, 
1992, 2014

• Explosive store has 
been shifted under the 
supervision of army 
authority at 1-Core 
Engineering Batalian 
Kharian Cantt, which will 
be shifted at site during 
the flood season as per 
schedule. 

• Two No. 
Bulldozers 
and one No. 
excavator will 
be deployed 
to cause cuts 
in the Right 
Marginal 
Bund.

• In the 
event of the 
activation of 
the breaching 
section, the 
flood waters 
spread 
surround 
18-Hazari Town 

• RL 500.00 
   (Critical 

gauge at 
RD 15+000 
of LMB)
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Figure: 6.20: Jhelum & Chenab (Trimmu Headworks) Breaching Section 

Table 6.19: Chenab (Muhammad wala Bridge) Breaching Section 

River: Chenab

Zone/Division: Multan Multan / Shujabad Canal Division

Location: 01 No. Breaching Section at RD 11-12 of Sher Shah Railway Flood Bund and 01 No. at Head Muhammad 
Wala

Discharge Capacity: 

Upstream Regulation Structure/Time Lag: Sidhnai Barrage to Sher Shah 29 hrs

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Detonation Material
(Description, Storage, Qty, 

etc.)

Standby  
Machinery

Important 
Structures/ 

Utilities at D/S 
of Breaching 

Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

07 Operated in 
2014

Multan Cantonment • Excavator 
03no.

• Dozer 01no.
   (will be hired 

from pvt. 
source)

• Approach 
Multan to 
Muzaffargarh 
road.

• Electric 
transmission 
line.

393.5 ft.
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 Villages / Abbadies likely to be affected (16 Nos.). RD. 6300-11500 OF AKBAR 
FLOOD BUND Basti Mangana,Purana Grey Wal,  Basti Mala karloo, Basti Akbar pur, RD. 
9000-17750 OF Nawabpur Flood Bund, Basti Islamabad, Basti Chak Mahani, Basti Jhok 
Billu, Basti Grey Wal, Umer Pur, Basti Sial, Basti Aroka, Miana Wali, RD. 11+000 - 12000 
OF Sher Shah Railway Flood Bund, Gagra kachoor, Mirza Pur, Jambhour, Khan pur Qazi

Figure: 6.21: Chenab (Muhammad wala Bridge) Breaching Sectionn 
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Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community,
Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community
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®Prepared by :
PIU-PDMA, MULTAN.

Adjoining Mauza ;  Noon Adhwana
Union Council :      Basti Nou
Total HOH ;             118
Total Population ;  413
Source :                  MHVRA , PIU-PDMA, MULTAN

Adjoining Mauza ;  Dhuddi
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Total HOH ;             53
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Source :                   MHVRA , PIU-PDMA, MULTAN

Legend
!( Household

Muhammad Wala_Bridge

;q3 3 Breaching Section

Mouza Boundary

DHUDDI

Table 6.20: Chenab (Panjnad Headworks) Breaching Sections

River:  Chenab (Panjnad Headworks)

Zone/Division: Bahawalpur Irrigation Zone/Panjnad H/W Division

Location: 1) RMB RD 28-30         2) RRE RD 19-21

Discharge Capacity: 68000 Cusecs

Upstream Regulation Structure/Time Lag: Time lags for very high flood stage from Trimmu to Panjnad is 55 hrs, 
Sidhnai to Panjnad is 50 hrs and Islam to Panjnad is 36 hrs

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Detonation Detail
(Description, Storage, Qty, 

etc.)

Standby  
Machinery

Important 
Structures/ 

Utilities at D/S 
of Breaching 

Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

08 Last 
operated 
during flood 
1992. 

Explosive material have been 
stored in Army ammunition 
stores at Abdul Hakeem 
Cant 196 Kms from Panjnad 
Headworks.

• 2no.  dozer
• 2no.   

excavator 
(long boom) 

   (at each 
breaching 
section)

• KLP Road 
panjnad Ali pur 
section

• 11 Kv 
distribution 
power line

375.14 RL of 
critical gauge 
at RD 10 of 
RMB
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Table 6.21: Jhelum (Rasul Headworks) Breaching Section

 Villages / Abbadies likely to be affected (35 Nos.). RD. 28-30 RMB of Panjnad 
Headworks in extreme emergency. Darkhan, Ghajan, Jalbani, Jattuwala, Arain, Candie, 
Pauli, Mochi and Nai, Baluch, Moger, Chandie, Lashari, Baluch, Qalak, Gazer, Makwal, 
Rongha, Shah, Mehesar, Gopang, Larr, Ghallu, Bobore, Muhajir, Babbare, Kakreji, Chot, 
Nag, Johr, Billimar, Chajan, Ronghe, Mohana, Moochi. Houses 766, Population 5,636

 Villages / Abbadies likely to be affected (11 Nos.). In case of breach in site 
No. 01, the Flood water would affect villages Dhapi, Wara balian, Samupur, Kotehra.  
Whereas, in case of breach in site No. 02, the flood water may affect canal colony Rasul, 
Rasul college, village Boora, Shahanalok, Kot Noor Shah, Kot Bloach and Chak Feteh 
shah. 

Figure 6.22: Jhelum (Rasul Headworks) Breaching Section

River:  Jhelum (Rasul Headworks)

Zone/Division: Sargodha

Location: Rasul Headworks Division LJC, Right Closure Bund, RD 2+000 to 3+000

Discharge Capacity: 50,000 cusecs

Upstream Regulation Structure/Time Lag: 4 to 7 hours from Mangla Dam

Sr. 
No.

Operation History (Detonation/ 
Mechanical)

Explosive 
Material

(Description, 
Storage, Qty, 

etc.)

Standby  
Machinery

Important 
Structures/ 

Utilities 
at D/S of 
Breaching 

Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

01 During exceptionally high flood on 
10-09-1992 with a peak discharge 
of 952,170 cusecs, the breaching 
section was failed to be operated.
Because liners were buried / 
chocked.
Choked liners were replaced 
during 1997-98 

The explosive 
material has 
been stored at 
Kharian Cantt.

• Bulldozer 
from 
Machinery 
Circle 
Lahore or 
Agricultural 
Department

Nill RL 727.40 
at RD 12 of 
LMB.
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Source: MHVRA, PIU-PDMA, Jhelum.

Legend
Rasul Barrage

Breaching Section Mauza Boundary

Household

Prepared By:
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Note:      Population of Mauza Marialah
                is not vulnerable.
Source : Irrigation Department, Jhelum



179PROVINCIAL DISASTER RESPONSE PLAN 2021 

Table 6.22: Indus (Jinnah Barrage) Breaching Section

 Villages / Abbadies likely to be affected (14 Nos.). Left Guide Bund u/s RD 
RD: 0 – 4+099 & Right Marginal Bund RD: 0 – 9084 & left Marginal Bund RD: 0 – 7+410. 
Daudkhel Town, Thatti, Pai Khel, Dher Umaid Ali Shah, Kot Belian, Mochh, Khawaja Abad 
Sharif, Dillewali, Tari khel, Breach to the left Marginal Bund RD: 0 – 7+410. Kot Chandna, 
Sumbal, Khudozai, Manda Khel, Canal Colony.

Figure 6.23: Indus (Jinnah Barrage) Breaching Section

River:  Indus (Jinnah Barrage/ Kalabagh)

Zone/Division: Sargodha/Kalabagh H/W Division

Location: Kalabagh Headworks Division, RMB, RD 6+700 to 8+700

Discharge Capacity: 150,000 cusecs

Upstream Regulation Structure/Time Lag: 26 hours from Tarbela Dam

Sr. 
No.

Operation History 
(Detonation/ Mechanical)

Explosive 
Material

(Description, 
Storage, Qty, etc.)

Standby  
Machinery

Important 
Structures/ 

Utilities 
at D/S of 
Breaching 

Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

01 During Super Flood on 
30-07-2010 with a peak 
discharge of 1,087,000 
cusecs, breaching section 
(at RMB) was operated 
successfully and no major 
loss was observed. 
However, metalled road 
from Mianwali to Bannu, on 
Right Marginal Bund, was 
cut off, for 30-days. 

Explosive material 
is stored at 
Sargodha Cantt 
under the control 
of Engineers 
Crops 1 Kharian 
Cantt: and 3 Air 
Defense Division 
Sargodha Cantt. 

• 02 No. tractors 
with trolley & 
water boozer

• 01 No. sand bag 
filling machine

• 01 No. small 
crane mounted 
truck

• 01 No. mini 
truck.

• Labour 
colony of 
Jinnah 
Hydro Power 
Project

• Mianwali - 
Bannu road 
near Kot 
Chandaa

RL 701.00 at 
RD 5+000 of 
LMB
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 Villages / Abbadies likely to be affected (27 Nos.). Reach RD. 33000-35000 
Right Marginal Bund

 Pana Mahar, Jamal Kot, Bulleh Wal, Gudderke, Kili piran wali, Thakarka Maneki, Stia 
Jhangha, Dharanga, Alika Rohals, Rakh Bulewal, Mehtab Garh, Meneka Nikki, Gurwala 
Mehtab Garh, Mathila, Bhidal, Mahant darshan, Maneki, Ghura Ismail Maneki, Ghura 
MehtabRai, Chak Davi Ditta, Bukkan Guddar Ka, Boola Chishti, Rakh Jawaya Baluch, 
Kaluwah, Noor Shah, Chak Haiderabad, Bareet.

River:  Sutlej (Islam Headworks)

Zone/Division: Multan / Islam Headworks Division

Location: 02 no. Breaching Sections at Right Retired Embankment (RRE) at RD 11-12 & 12-13 and 02 no. breaching 
sections at RD 03-05 of Murphy Spur.

Discharge Capacity: 100,000 cusecs

Upstream Regulation Structure/Time Lag: Sulemanki Headworks to Islam Headworks 72 hrs

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Explosive 
Material

(Description, 
Storage, Qty, 

etc.)

Standby  
Machinery

Important Structures/ Utilities at 
D/S of Breaching Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

01 Operated in 
1955 & 1988

Explosive 
material 
has been 
stored at 
Bahawalpur 
Cantt. in 
custody 
of O.C. 31 
-Engg corp.

• 01 no. 
Dozer,

• 01 no. 
Excavator 
Machine

vehari Hasilpur Road, Mehr abad, 

Lal Deh Road, 

Sui Gas Pipe Line vehari Hasilpur.

Telephone Exchange Luddan, 

Telephone Line vehari, Hasilpur.

Government HSS Luddan.

Government Girls College Luddan, 

Ghulam Wah Disty.

Tajwana Minor.

Lal Deh Minor.

Sub Lal Deh Minor.

Karim Wah Minor.

Hussain wah Disty.

Rural Health Center Luddan.

458.00 
(Critical 
gauge at 
RD 10+000 
of LRE) 
or 
Discharge 
through 
headworks 
is 3.0 lac 
cusecs.

Table 6.23: Sutlej (Islam Headworks) Breaching Sections
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Table 6.24:  Sutlej (Sulemanki Headworks) Breaching Section

River:  Sutlej (Sulemanki Headworks)

Zone/Division: Multan/Sulemanki Division

Location: RD 18+000 to 18+500 of RMB 

Discharge Capacity: 100,000 cusecs

Upstream Regulation Structure/Time Lag: Nil/48 Hours from Feroze Pur

Sr. 
No.

Operation 
History 

(Detonation/ 
Mechanical)

Explosive 
Material

(Description, 
Storage, Qty, 

etc.)

Standby  
Machinery

Important Structures/ Utilities at 
D/S of Breaching Section

Critical 
Gauge 

Reading/
Discharge 

for 
Operation

Remarks

02 1955
4.22 lac cusecs at 
Sulemanki H/W. 
RMB Breached at 
RD 20.
1988
5.00 lac cusecs, 
RMB Breached 
at RD 16+000 
to 17+000 and 
33+000 to 
35+000. 
1995
3.00 la cusecs. 
No allied 
structure was 
damaged

The 
explosive 
store is 
situated in 
canal colony 
Suleimanki 
nearby 
Pak Army 
cantonment 
at distance 
of 5-Km from 
breaching 
section.

02 no. of 
Dozer

There is densely populated area just 
downstream side of the Breaching 
Section. Along with the infrastructure 
mentioned below the cultivated 
land likely to effect is 80000 acres 
(approx.):
• Main Suleimanki – Haveli (Dehli 

–Multan) road in 3 Km to 16 Km 
from Suleimanki H/W.

• District Roads Network.
• School.
• Basic Health Unit.
• Telephone Network Nikki Maneki 

Exchange.
• Pakpattan canal in reach 5000 to 

100000.
• 10-No. Disty / Minor network of 

Khanwah Canal Division.

575.00
(Gauge at 
Nose of 
LGB)

 Villages / Abbadies likely to be affected (11 Nos.). Mouza Ghulam Shah, 
Mouza Burana Sam, Mouza Khan Sar, Mouza Shada Balouch, Mouza Sandi Balouch. Mouza 

Figure 6.24: Sutlej (Islam Headworks) Breaching Sections
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6.8   Flood Protection Infrastructure

  Flood protection infrastructure generally comprises river bank protections (direct 
and indirect protections), river containing structures (flood embankments, retired bunds 
marginal bunds), river training structures (spurs or groynes, studs, guide banks, pitched 
islands, gabions, retaining walls, submerged sills and diversion bunds etc). River training 
works cover various types of structures constructed across or along a river guide and 
confine the flow in the river channel and to control and regulate the river for effective 
and safe movement of floods and river sediment. Flood bunds are manmade structures, 
usually an earthen embankment designed and constructed to contain, control or divert 
the flow of water so as to provide protection from inundation and are considered to act as 
a barrier between flood water and protected area. Flood bunds provide only a reduction 
in risk of flooding and cannot be expected to afford total protection with zero flood risk. 
Salient features of flood protection infrastructure in Punjab are tabulated (table 6.25) as 
follows:

Table 6.25: Rivers Embankments & Training Works

Figure 6.25: Sutlej (Sulemanki Headworks) Breaching Section

Zone Embankments River Training Works

No Length (km) No Length (km)

Lahore 95 550.98 156 137.830

Faisalabad 18 206.600 53 55.490

Sargodha 78 411.008 247 78.832

Multan 74 618.448 157 71.232

DG Khan 70 747.296 116 148.840

Bahawalpur 40 432.150 49 36.930

Total 375 2,966.482 778 529.154

Akbar Shah, M ouza Shah Qadoos, Mouza Mohal, Mouza Umar Shah, Mouza Ziarat Pathan, 
Mouza Pallah.
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6.8.1   Flood Bunds

 Punjab, with all its rivers and canal irrigation system has abundance of embankments 
and flood bunds (Annexure 13). Owing to the rain falls throughout the year and natural 
wear and tear, the physical condition of these structures undergo changes making them 
a vulnerability. A detailed list of such unsatisfactory embankments and flood bunds may 
be seen at www.pdma.gop.pk/floodbunds. 

6.9   The Hill Torrents

 The southern part of Punjab is bordered with Suleman Range on its west side 
which is extended in length of 360 Kms from Ramak (upper side of Taunsa) to Kashmore 
(start of Sindh) covering two Districts, D.G.Khan and Rajanpur. While eastern drainage 
body is River Indus. Rainfalls during monsoon months (July to September) in Suleman 
Range having catchment area over 24500 square Kms generates flash floods known as 
Hill Torrents (local name “Rodh Kohie”) with high concentration of eroded material. These 
Hill Torrents are 200, out of which 13 are major (figure 6.26). These Hill Torrents after 
passing through piedmont area (Fan area) known as “Pachad area” in a width of 30 Kms 
to 40 Kms i.e. covering about 34500 Sq. Kms crosses D.G.Khan Canal and Dajal Branch 
through 22 numbers cross structures creates havoc (often) upto River Indus. It damages 
the irrigated lands, crops, houses and public / private infrastructures, (specifically more 
recent in years 2008, 2010, 2012 and 2013) causing losses of billions of rupee. On the 
other hand vast area, about 5, 00,000 acres, cultivable rain fed piedmont (Pachad) area 
fails to receive valuable irrigation water. 

 The flood water in monsoon at one side destroys the infrastructure in D.G.Khan 
Canal / Chashma Right Bank Canal command area due to erratic nature of flows while 
on the other side barren land in piedmont area (Pachad area) are deprived off water for 
agriculture. Mostly these streams of torrent flows dry up after the rains and their influence 
is only felt for a few miles below the hills. The torrent water is used for irrigation through a 
network of diversion and dispersion arrangements by community since centuries. History 
of hill torents in Rajanpur and DG Khan districts is given in table 6.26, 6.27, 6.28, 6.29.

Table 6.26: History of Major Hill Torents in Rajanpur

Sr. 
No.

Name of Hill 
Torent

Design
Capacity

(Cs)

Peak Discharges (In Cuses)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

1 Kaha at Darra 
(Kala Khosra+
Bagga Khosra)

118500 45000 80000 33000 81500 96000 21558 46855 40905 31032 31032

2 Chachar 
at Darra

85500 17000 43600 16000 49500 65000 3200 30800 24300 5250 3250

3 Patok at Darra 23900 - 5000 - 4000 3400 - 700 2560 0 0

4 Sori Shumali 
at Darra

7713 - - 2400 1900 3280 - 1300 2900 0 0

5 Zangi at Darra 3500 - - 2370 2000 2950 - 600 4750 2400 5850

6 Sori Janobi at 
Darra

41600 - 15000 2800 22300 7800 3350 3000 3300 5000 2170



184 PROVINCIAL DISASTER RESPONSE PLAN 2021 

Table 6.27: History of Major Hill Torents in DG Khan

Figure 6.26: General view of Suleman Range Torents

Sr
No.

Name 
of Hill 

Torrent.

Flood Limits Discharge 
25/40 
years 
return 
period.

Catch-
ment 
area

Cultivated 
area.

Normal Critical (Cusecs) 2010 2012 2013 2014 2015 2016 2017 (Sq 
miles)

(Acres)

1 Kaura 
(Taunsa)

40000 Above 
40000

58000 (40) 128500 43626 67167 39337 140000 67167 67176 202 42773

2 Vehova 
(Taunsa)

40000 Above 
40000

96000 (40) 110500 67882 55561 55561 149405 67882 67882 1017 64874

3 Sanghar 
(Taunsa)

70000 Above 
70000

123000 
(40)

229000 99225 60901 41088 146300 68062 54011 1897 63678

4 Sori 
Lund
(DGKhan)

30000 Above
30000

50700 (25) 51460 82786 97710 64304 64304 51460 39758 193 38696

5 Vidore 
(DGKhan)

24000 Above
24000

83000 (40) 97109 145101 56258 56258 129101 24667 39254 298 32983

6 Sakhi 
Sarwar 
(Kot 
Chutta)

10000 Above 
10000

30800 (25) 32643 8604 9370 10903 6563 16384 10903 61 10353

7 Mithawan 
(Kot 
Chutta)

25000 Above 
25000

78000 (25) 61905 49500 19175 34125 51049 8385 274 27206

Total:- 280563
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Sr. No. Name of Hill Torrent Design Capacity Peak Discharges
(Historic)

Max Discharge 
recorded in last 
year (2019)

1 Kaha at Darra 11850 96000 (2013) 71782

2 Chachar at Darra 85500 65000 (2013) 2750

3 Patokh at Darra 23900 5000 (2010) 0

4 Sori Shumali at Darra 7713 7150 (2010) 0

5 Zangi at Darra 3500 4750 (2016) 0

6 Sori Janobi at Darra 41600 4320 (2013) 1750

Sr. No. Name of Hill Torrent Design Capacity Peak Discharges
(Historic)

Max Discharge 
recorded in last 
year (2019)

1 Kaura at Darra 6,1184 140,000 39,337

2 Vehova at Darra 87,200 149,405 38,696

3 Sanghar at Darra 139,715 146,300 38,045

4 Sori Lund at Darra 97,000 97,710 12,324

5 Vidore at Darra 97,000 145,101 121,000

6 Sakhi Sarwar at Darra 30,800 32,643 3,236

7 Mithawan at Darra 78,000 61,205 5,292

Table 6.28: Major Hill Torrents in Rajanpur

Table 6.29: Major Hill Torrents in DG Khan

Figure 6.27: View of Chachar Hill Torent
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Figure 6.28: Details of Major Nullahs in Punjab

6.9.1   Abbadies to be affected in DG Khan from Maximum Discharge of  
    Hill Torrents

1. Kaura Hill Torrent.  Nutkani, Lara, Hassan Abad, Mithwani, Mogha, Gamb, Kulachi 
& Dakhna.

2. vehova Hill Torrent. Khad Buzdar, Jallu Wali, Mithey Wali, Mogha, Gamb.
3. Sanghar Hill Torrent. Mangrotha Gharbi, Mangrotha Sharqi, Mundrani, Bughlani, 

Bohar, Sokar, Basti Gadi, Daira & Taunsa City.
4. Sori Lund Hill Torrent. Mundrani, Shadan Lund, Kala, Balkani, Hotwani
5. vidore Hill Torrent. Pakistan Atomic Energy Complex, Basti Chandia, vidore, 

Mundrani, Kalery, Basti Bara, Basti Alyani, Mamoori, Lohar Wala, Gud Pur Chhabri 
Bala, Yaroo.

6. Sakhi Sarwar Hill Torrent. Sakhi Sarwar, Chak Salareen, Hamzey Wali, Jamna 
Chandia, Choti Zereen

7. Mithawan Hill Torrent. Choti Bala, Basti Jogiani, Basti Mureedani, Choti Zereen, 
Darkhast Jamal Khan, Nawan Shehr.

8. Kaha Hill Torrent. Tibbi Solgi, Haji Pur, Lalgarh, Noor Pur, Union Council Rakh Fazal 
Pur & Kotla Esan

9. Chachar Hill torrent. Rajanpur, Bakhar Pur, Fatheh Pur, Basti Gabol Jahngir & Jahan 
Pur

6.10  The Nullahs

 The Nullah is characteristic of mountainous or hilly country where there is little 
rainfall. The small steep-sided valleys penetrating the hills, clothed with rough brushwood 
or small trees growing in the stony soil. During occasional heavy rains, torrents rush 
down the nullahs and quickly disappear. There is little local action upon the sides, while 
the bed is lowered, and consequently these valleys are narrow and steep. Thus, a nullah 
refers to an open, usually concrete-lined channel designed to allow rapid drainage of 
storm precipitation It basically is a canal that is dry most of the time. Nullahs Pulkhu, Dai, 
aik, Pasantar, bein etc are mainly nullahs of District Sialkot and Narowal. Nullahs details 
(figure 6.28, table 6.30, 6.31) are as under:
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6.10.1  The Palkhu Nullah
 
  The Nullah Palkhu (figure 6.29) originates near the town of Saidpur in Bajwat 
area of India, enters into Pakistan from Indian held Kashmir near village vens at LOC. It 
passes through Sialkot city, Sambrial, Wazirabad and outfalls in Chenab River upstream 
of Khanki Head works. The total length of the Nullah from LOC to Outfall is 60 miles. It 
is used for irrigation purposes along its entire course and is also serving as sewage drain 
both for Sialkot and Wazirabad City. The upper catchment area is hilly and the flood water 
enters Pakistan territory at a high velocity and the water levels in the Nullah rises swiftly 
and abruptly.

Table 6.30: Nullahs of Gujranwala Division

Table 6.31: Flood Limits of Nullahs (Tributaries of Chenab and Ravi Rivers)

Name of Nullah / 
Gauge Station 

Length 
(km) 

Inundation Area Out Fall Maximum Discharge (Cs) 

Palkhu at Sialkot 80 Sialkot Cantt, &  
Wazirabad 

River Chenab d/s 
Crossing u/s khanki 

3,070  

(2nd August 2017) 

Aik at Ura 56 Sialkot, Sambrial 
and Wazirabad 

Nullah Palkhu near 
Wazirabad 

44,386  

(15th August 2014 

Deg at Kingra 
Bridge 

160 Zafarwal, 
Chawinda, Pasrur, 
Q.S Singh, 
Gujranwala, 
Muridkeand 
Ferozewala 

U/s of Balloki Headworks 
near Sharq Pur Sharif 

75,102  

(26th Sep 2014) 

Bein at Shahar 
garh 

48 Shakargarh River Ravi u/s Jassar 
Bridge 

1,43,000  

(29th July 1961 

Basantar at 
Narowal 

51 Narowal River Ravi d/s Jassar 
Bridge 

43,000  

(24th August 1996) 
 

Flood Limit of Nullah 

Nullah Gauge Site Flood Limits in in Cs 

Low Med. High V. Height Exp. Height 

Palkhu Wazirabad 2,000 3,000 5,000 25,000 26,000 

Aik Ura Railway 
Bridge 

2,000 9,000 13,000 16,000 33,000 

Deg Kingra Road 
Bridge 

3,600 7,500 15,000 25,000 36,000 

Basantar Narowal 2,500 4,100 7,500 11,600 17,800 

Bein Shakargarh 1,600 3,000 24,000 26,000 43,000 
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Figure 6.29: Palkhu Nullah

 Mauza/village/city likely to be effected Kaporwali, Kala ghumna, Ghansarpur, 
Sialkot International Airport Sambrial, Chitti Sheikhan, Nawapind Korpur, Hunter pura, 
Gohad pur, Balanwala.

6.10.2   The Aik Nullah

  Aik Nullah (figure 6.30) enters in Pakistan from Jammu & Kahmir and 
passes through the major city of Sialkot. It falls in other major Palkhu Nullah near 
Wazirabad, which eventually falls in the River Chenab upstream of Khanki Barrage. 
Flooding (figure 6.31) in Aik Nullah is a major problem due to which Residents of 
Sialkot City suffers almost every other year.

Figure 6.30: Aik Nullah
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Figure 6.31: Aik Nullah Discharge History (1998-2018)

 Mauza / villages likely to be affected: Ura, Haripur, Syedanwali, Ghopalpur, 
Daburji Maliyan, Buttar, Paki Kotli, Miani, Dakwala, Aada, Kotli Amir Ali, Kotli Mughlan, 
Nagoor, Ismail Awan, Ghowanke, Dhane, Ghanjianwali, Lodhra, Kot Mana, Bhopalwala, 
Kot chodah, Puraneke Raliyoke.

6.10.3   The Deg Nullah

        Deg Nullah (figure 6.32) is one of the major tributaries of River Ravi, enters in 
Pakistan from Jammu & Kashmir near the city of Zafarwal. It runs through the Districtis 
of Sialkot, Narowal, Gujranawala, Sheikhupura, Nankana Sahib etc. and eventually falls 
in Deg diversion channel and then in River Ravi near Sharaqpur. Discharge history of Deg 
Nullah is shown in figure 6.33.

Figure 6.32: Deg Nullah
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 Mauza/village/city likely to be effected: Hanjli, Said Pur, Kot virk and Choor. 
Jandiala, Terah, Wadalah, Zafarwal, Khalil pur, padiari, sangha chak, baja pur.

Figure 6.33: Deg Nullah Discharge History at Kingra (1998-2018)

6.10.4   Bein Nullah:

1. The catchment of Bein Nullah exists in India 25 km away from Shakargarh District 
Narowal. 

2. As a result of hevy rain fall in the catchment area, maximum discharge is 27 270 
Cs (very High Flood) was observed on 6-9-2014 and it remined constant for 6 to 8 
hours.

3. Due better management, no damage occurred to the village / Abbadies and 
agriculture land.

4. Ultimate disposal of Bein Nullah is in River Ravi upstream Jassar Cantt.

6.10.5   Basantar Nullah:

1. Basantar Nullah originates from India about 35 km Shakargarh District. 
2. Maximum discharge of 13400 Cs (very high flood) passed on 6-9-2014. This 

discharge remained constant for 8 to 10 hours.
3. No significant damage to any kind of property occurred.
4. The disposal of this Nullah is into River Ravi near Narowal City.
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Figure 6.34: Visit of Technical Committees for Inspection of Equipments

6.11   Urban Flooding

  The urban flooding is comparatively a new phenomenon which is likely to shape 
up in the wake of un-proportional increase of population and constructed buildings / 
infrastructure. It is considered to be direct outcome of direly needed compatible drainage 
and sewerage system. Lack of requisite attention towards maintenance of drainage / 
facility by concerned department, changes in weather pattern and unprecedented rain 
falls are major contributory factor in this context. Impacts of urban flooding can be 
summarized as under: -

1. Low lying areas could be flooding totally. Conurbation in the cities, suburbs is likely 
to be worst affected due to lacking implementation of the building codes.

2. May sever communication infrastructure, choke the under passes disrupting the 
traffic thus the inhabitants could be marooned in the towns.

3. Disruption of water, power supplies, gasoline and communication.
4. Yanking out trees
5. Outbreak of epidemics (Cholera/TB/Typhoid)
6. Likely incidents of snake bites and scorpion stings.
7. People marooned in respective localities may not be able to get supplies.
8. People may lose sources of livelihood.
9. Frustration may lead to mob mentality which may result into ran sacking Government 

buildings to vent out the emotions/flood disaster frustration.
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Figure 6.35: Visits of PDMA and Divisional Administrations for Urban Flood Management

Figure 6.36: Desilting of Nullah lai, Rawalpindi
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Figure 6.37: Humanitarian Response Facility (HRF)

Resource Mobilization Plan

 It refers to all activities involved in securing new and additional resources lying 
with an organization. It also involves making better use of, and maximizing, existing 
resources. It deals in acquiring the needed resources in a timely, cost-effective manner. 
Resource mobilization advocates having the right type of resource at the right time at the 
right price by making the right use of acquired resources thus ensuring optimum usage 
of the same. Next few pages are dedicated for the division wise district rescue and relief 
inventory.
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Inflatabl

e
19 Ft 24 Ft 40 HP 60 HP 0-1 Cs 1.5 Cs 2 Cs 3 Cs 4 Cs

1 Bahawalpur 1 9 4 14 0 9 7 22 0 0 2689 0 150
2 Bahawalnagar 2 5 7 14 0 23 0 0 0 0 38 0 102
3 R.Y.Khan 4 17 13 18 4 8 0 0 0 0 3850 0 326
4 D.G.Khan 1 23 6 19 3 103 4 4 0 26 2487 1000 386
5 Muzaffargarh 5 27 5 26 3 68 2 0 0 0 114 0 732
6 Layyah 4 17 5 20 3 4 0 8 0 0 800 0 644
7 Rajanpur 3 22 7 19 3 0 0 61 0 1 2528 0 370
8 Faisalabad 1 4 5 9 0 0 0 0 121 0 138 0 151
9 Jhang 0 37 2 43 0 44 0 0 0 0 3803 0 1173

10 T.T.Singh 1 3 6 10 0 20 0 0 0 0 710 0 100
11 Chiniot 3 13 9 25 0 14 0 10 2 0 497 0 446
12 Gujranwala 5 17 11 29 0 45 0 2 0 0 1018 0 420
13 Sialkot 5 23 6 25 0 24 10 15 0 2 1043 126 430
14 Narowal 12 11 0 22 0 0 0 31 0 0 1175 200 288
15 Gujrat 8 9 6 23 0 10 0 0 0 0 407 0 316
16 M.B.Din 4 12 3 15 0 0 0 0 0 0 20 0 340
17 Hafizabad 4 33 5 41 0 0 0 0 0 0 824 0 577
18 Lahore 7 9 0 7 0 0 0 0 0 0 1 0 71
19 Sheikhupura 3 8 6 14 0 0 0 7 0 92 80 0 180
20 Kasur 3 16 6 21 0 33 9 5 0 0 113 35 155
21 Nankana 1 4 6 9 0 23 0 0 0 0 11 0 120
22 Multan 3 27 8 27 0 35 2 12 0 17 2158 0 490
23 Khanewal 2 9 4 15 0 0 0 10 5 4 190 90 100
24 Lodhran 1 3 5 9 0 0 0 0 0 0 350 0 146
25 Vehari 1 8 0 10 0 15 0 0 0 0 300 90
26 Rawalpindi 10 5 4 21 0 0 0 0 0 0 30 0 135
27 Jheulum 4 0 12 18 0 0 0 18 0 0 402 0 240
28 Chakwal 4 0 0 7 0 16 0 0 0 0 100 0 43
29 A�ock 1 3 5 9 0 18 0 0 0 0 30 0 120
30 Sahiwal 2 7 1 11 0 6 0 0 0 0 241 0 80
31 Pakpa�an 1 6 1 8 0 0 0 0 0 17 1250 80 157
32 Okara 3 10 4 17 0 0 0 0 0 0 762 0 468
33 Sargodha 3 9 5 14 0 5 0 5 0 0 150 0 26
34 Khushab 3 0 5 10 0 0 0 0 17 0 428 0 220
35 Bhakkar 2 13 6 16 3 15 0 0 0 0 970 0 255
36 Mianwali 4 10 5 12 5 1 0 0 0 3 2926 0 218

121 429 183 627 24 539 34 210 145 162 32633 1531 10265

PDMA Lahore 14 2 6 24 0 17 0 0 0 1 4440 8723 5058

PDMA Mzfargarh 1 3 8 10 0 52 0 2 0 1 4283 9400 212
15 5 14 34 0 69 0 2 0 2 8723 18123 5270

136 434 197 661 24 608 34 212 145 164 41356 19654 15535

Tents Blankets Life 
Jackets

G.TOTAL

Sr. 
No.

District

Total

Total

37

OBM Dewatering SetsBoats

Resue and Relief Equipment Inventory
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Inflatabl

e
19 Ft 24 Ft 40 HP 60 HP 0-1 Cs 1.5 Cs 2 Cs 3 Cs 4 Cs

1 Bahawalpur 1 9 4 14 0 9 7 22 0 0 2689 0 150
2 Bahawalnagar 2 5 7 14 0 23 0 0 0 0 38 0 102
3 R.Y.Khan 4 17 13 18 4 8 0 0 0 0 3850 0 326
4 D.G.Khan 1 23 6 19 3 103 4 4 0 26 2487 1000 386
5 Muzaffargarh 5 27 5 26 3 68 2 0 0 0 114 0 732
6 Layyah 4 17 5 20 3 4 0 8 0 0 800 0 644
7 Rajanpur 3 22 7 19 3 0 0 61 0 1 2528 0 370
8 Faisalabad 1 4 5 9 0 0 0 0 121 0 138 0 151
9 Jhang 0 37 2 43 0 44 0 0 0 0 3803 0 1173

10 T.T.Singh 1 3 6 10 0 20 0 0 0 0 710 0 100
11 Chiniot 3 13 9 25 0 14 0 10 2 0 497 0 446
12 Gujranwala 5 17 11 29 0 45 0 2 0 0 1018 0 420
13 Sialkot 5 23 6 25 0 24 10 15 0 2 1043 126 430
14 Narowal 12 11 0 22 0 0 0 31 0 0 1175 200 288
15 Gujrat 8 9 6 23 0 10 0 0 0 0 407 0 316
16 M.B.Din 4 12 3 15 0 0 0 0 0 0 20 0 340
17 Hafizabad 4 33 5 41 0 0 0 0 0 0 824 0 577
18 Lahore 7 9 0 7 0 0 0 0 0 0 1 0 71
19 Sheikhupura 3 8 6 14 0 0 0 7 0 92 80 0 180
20 Kasur 3 16 6 21 0 33 9 5 0 0 113 35 155
21 Nankana 1 4 6 9 0 23 0 0 0 0 11 0 120
22 Multan 3 27 8 27 0 35 2 12 0 17 2158 0 490
23 Khanewal 2 9 4 15 0 0 0 10 5 4 190 90 100
24 Lodhran 1 3 5 9 0 0 0 0 0 0 350 0 146
25 Vehari 1 8 0 10 0 15 0 0 0 0 300 90
26 Rawalpindi 10 5 4 21 0 0 0 0 0 0 30 0 135
27 Jheulum 4 0 12 18 0 0 0 18 0 0 402 0 240
28 Chakwal 4 0 0 7 0 16 0 0 0 0 100 0 43
29 A�ock 1 3 5 9 0 18 0 0 0 0 30 0 120
30 Sahiwal 2 7 1 11 0 6 0 0 0 0 241 0 80
31 Pakpa�an 1 6 1 8 0 0 0 0 0 17 1250 80 157
32 Okara 3 10 4 17 0 0 0 0 0 0 762 0 468
33 Sargodha 3 9 5 14 0 5 0 5 0 0 150 0 26
34 Khushab 3 0 5 10 0 0 0 0 17 0 428 0 220
35 Bhakkar 2 13 6 16 3 15 0 0 0 0 970 0 255
36 Mianwali 4 10 5 12 5 1 0 0 0 3 2926 0 218

121 429 183 627 24 539 34 210 145 162 32633 1531 10265

PDMA Lahore 14 2 6 24 0 17 0 0 0 1 4440 8723 5058

PDMA Mzfargarh 1 3 8 10 0 52 0 2 0 1 4283 9400 212
15 5 14 34 0 69 0 2 0 2 8723 18123 5270

136 434 197 661 24 608 34 212 145 164 41356 19654 15535

Tents Blankets Life 
Jackets

G.TOTAL

Sr. 
No.

District

Total

Total

37

OBM Dewatering SetsBoats

1 Bahawalpur
2 Bahawalnagar
3 R.Y.Khan
4 D.G.Khan
5 Muzaffargarh
6 Layyah
7 Rajanpur
8 Faisalabad
9 Jhang

10 T.T.Singh
11 Chiniot
12 Gujranwala
13 Sialkot
14 Narowal
15 Gujrat
16 M.B.Din
17 Hafizabad
18 Lahore
19 Sheikhupura
20 Kasur
21 Nankana
22 Multan
23 Khanewal
24 Lodhran
25 Vehari
26 Rawalpindi
27 Jheulum
28 Chakwal
29 A�ock
30 Sahiwal
31 Pakpa�an
32 Okara
33 Sargodha
34 Khushab
35 Bhakkar
36 Mianwali

PDMA Lahore
PDMA Mzfargarh

 Inventory

G.TOTAL

Sr. 
No.

District

Total

Total

37

54 0 0 0 0 0 3
50 0 0 0 183 0 0
27 0 1 500 1700 0 0
32 0 8 27 2619 0 4

0 0 1 540 335 0 4
64 0 1 0 0 0 2

131 10 1 1771 923 0 4
30 300 14 120 0 0 6

217 0 1 3955 3200 0 5
7 110 1 400 200 0 2

106 20 1 828 985 0 2
190 0 1 12 12 0 8
366 4 252 1195 408 5
124 90 4 1504 992 0 4
127 16 1 170 24 0 2
104 20 1 0 0 0 3
144 11 1 988 0 0 4

22 0 0 0 0 0 6
78 79 1 10 0 0 6
58 1 7 70 0 0 3

2 0 2 14 0 0 2
222 100 1 975 1000 0 5

15 0 0 75 0 0 2
48 0 0 175 180 0 0
40 0 0 180 0 2

0 1 30 30 0 4
27 13 0 542 552 0 2
67 13 3 5 5 0 2
20 0 0 20 20 0 2

140 120 2 0 28 0 6
62 60 0 612 750 80 2

141 10 0 0 200 0 3
0 0 1 300 0 0 0

51 0 1 300 350 0 2
128 0 0 210 170 0 0

45 0 1 2316 671 0 3
2939 973 61 16721 16504 488 110
728 0 0 0 20725 0 0
85 0 0 5000 168 990 0

813 0 0 5000 20893 990 0
3752 973 61 21721 37397 1478 110

 Inventory

Life 
Rings

First Aid 
Kits

Generat
or with 

Light 
Stand

Plas�c 
Mats

Mosquit
o Nets

SCUBA 
Sets 

Quilts

Resue and Relief Equipment Inventory
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6.12.1 National Disaster Management Authority (NDMA)

 National Disaster Management Authority oversees the establishment of early 
warning system and prepares national contingency and post disaster plans.
The National Authority shall: -

(a) Act as the implementing, coordinating and monitoring body for disaster management;
(b) Prepare the National Plan to be approved by the National Commission;
(c) Implement, co-ordinate and monitor the implementation of the National policy;
(d) Lay down guidelines for preparing disaster management plans by different Ministries 

or Departments and the Provincial Authorities;
(e) Provide necessary technical assistance to the Provincial Governments and the 

Provincial Authorities for preparing their disaster management plans in accordance 
with the guidelines laid down by the National Commission;

(f) Co-ordinate response in the event of any threatening disaster situation or disaster;
(g) Lay down guidelines for or give directions to the concerned Ministries or Provincial 

Governments and the Provincial Authorities regarding measures to be taken by 
them in response to any threatening disaster situation or disaster;

(h) For any specific purpose or for general assistance requisition the services of any 
person and such person shall be a co-opted member and exercise such power as 
conferred upon him by the Authority in writing;

(i) Promote general education and awareness in relation to disaster management; 
and

(j) Perform such other functions as the National Commission may require it to perform.

6.12  Roles & Responsibilities of Departments

Figure 6.38: NDMA 

6.12.2   District Disaster Management Authorities (DDMAs) 

 DDMAs are established under Section 18 of the NDM Act 2010, defines the  
composition and also outlines the functions, duties and powers as well.

(1) Subject to the provisions of this Act, the District Unit shall be as the district  
planning, coordinating and implementing body for disaster management and take  
all measures for the purposes of disaster management in the district in accordance 
with the guidelines laid down by the National Authority and the Provincial Authority.
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(2) Without prejudice to the generality of the foregoing provisions, the District 
 Unit may –

(a) prepare a disaster management plan including district response plan for the 
 District; -
(b) co-ordinate and monitor the implementation of the National Policy, Provincial Policy, 

National Plan, Provincial Plan and District Plan;
(c) ensure that the areas in the district vulnerable to disasters are identified and 

measures for the prevention of disasters and the mitigation of its effects are 
undertaken by the departments of the Government at the district level as well as 
by the local authorities;

(d) ensure that the guidelines for prevention, mitigation, preparedness and response 
measures as laid down by the National Authority and the Provincial Authority are 
followed by all departments of the Government at the district level and the local 
authorities in the district;

(e) give directions to different authorities at the district level and local authorities to 
take such other measures for the prevention or mitigation of disasters as may be 
necessary;

(f) lay down guidelines for preparation of disaster management plans by the 
departments of the Government at the districts level and local authorities in the 
district;

(g) monitor the implementation of disaster management plans prepared by the 
Departments of the government at the district level;

(h) lay down guidelines to be followed by the departments of the Government 
 at the district level;
(i) organize and co-ordinate specialized training programmes for different levels of 

officers, employees and voluntary rescue workers in the district;
(j) facilitate community training and awareness programmes for prevention of 

disaster or mitigation with the support of local authorities, governmental and non-
governmental organizations;

(k) set up, maintain, review and upgrade the mechanism for early warnings and 
dissemination of proper information to public;

(l) prepare, review and update district level response plan and guidelines;
(m) co-ordinate with, and give guidelines to, local authorities in the district to ensure 

that pre-disaster and post-disaster management activities in the district are carried 
out promptly and effectively;

(n) review development plans prepared by the departments of the Government at 
the district level, statutory authorities or local authorities with a view to make 
necessary provisions therein for prevention of disaster or mitigation;

(o) identify buildings and places which could, in the event of disaster situation, be used 
as relief centres or camps and make arrangements for water supply and sanitation 
in such buildings or places;

(p) establish stockpiles of relief and rescue materials or ensure preparedness to make 
such materials available at a short notice;

(q) provide information to the Provincial Authority relating to different aspects of 
disaster management;

(r) encourage the involvement of non-governmental organizations and voluntary 
social-welfare institutions working at the grassroots level in the district for disaster 
management;

(s) ensure communication systems are in order and disaster management drills are 
carried out periodically; and
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Figure 6.39: Meeting of DDMA 

(t) Perform such other functions as the Provincial Government or Provincial authority 
may assign to it or as it deems necessary for disaster management in the District.

PDMA requests all District Administrations to implement the following as a corollary to the 
Pre-Flood arrangements: -

1. Contingency Plan
2. Mock Exercises
3. DDMA Monthly Meetings
4. Pre-qualification of vendors
5. Notification of inspection committee
6. Inspection of flood relief equipment
7. Functionality Certificates
8. Inspection of Tents
9. Removal of encroachments
10. De-silting of Nullahs
11.  TPv of all flood fighting equipment
12. Focal persons Notification
13. Inspection of flood protection bunds etc. with concerned departments
14. Rationalized demand of flood fighting equipment 
15. Deployment of Strategic Resources
16. Submission of Evacuation Plan
17. Control room establishment
18. Survey and action on dangerous buildings

Contingency Plans of all 36 districts will be seen/viewed/perused at 
www.pdma.gop.pk/ddmp 
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Irrigation Department is to ensure following actions before the onset of the monsoon 
season.

1. Continuous monitoring of the water levels in the major water channels and dams.
2. In case of rising discharge / flow, the Irrigation department issues early warnings 

to PDMA and other concerned quarters. This information is very critical regarding 
discharge from spill ways of the two major dams.

3. Protection of barrages, settlements, canals, bunds, spurs and communication 
infrastructure such as railways, highways etc. have to be ensured. vulnerable 
embankments have to properly protected and strengthened throughout the 
Province. 

4. All six Irrigation Zones are headed by the Chief Engineers. They have to prepare 
a flood fighting plan and further submit it to the Chief Engineer, Drainage and 
Floods for review. The Chief Engineer F&D also review the zonal plans and in 
the light review, further prepare a comprehensive contingency plan for the entire 
department.

5. Chief Engineer (F&D) through the Executive Engineers ensures inspection of flood 
bunds for identifying damages / observations on the inspected sites. .

6. Irrigation department has to work in coordination with other civil authorities to 
take care of the encroachments on embankments and spurs.

7. The department must also maintain a state of readiness and ensure the availability 
of stones and other flood fighting materials in proper stocks prior to the monsoon 
season.

8. The flood warning and control room is also established in coordination with the 
allied departments.

9. Preparation to reinforce breaching a section in case of any emergency, is also 
made.

10. The Irrigation personnel are deputed at head works and vulnerable points equipped 
with wireless sets (base & mobile) for timely warning or for discharge rising.

11. Irrigation department maintains all breaching sections throughout the Province, 
except Head Muhammad Wala which is maintained / operated by the National High 
Way (NHA). These breaching sections are vast land areas. A threatening increase 
in water levels can be managed by diverting excess water through e breaching 
sections.

Contingency Plans of irrigation department can be seen/viewed/perused at 
www.pdma.gop.pk

6.12.3  Irrigation Department

 Punjab’s Irrigation infrastructure consists of 14 Headwork / Barrages, off takes 
21 different main canals from these headwork / barrages. These Main Canals along with 
their Branches have about 4000 miles to deliver water to more than 2000 distributaries 
and minors. This vast network of water channels irrigates 20 million acres of land in the 
Province. As such the role of the Provincial Irrigation Department (PID) Punjab become 
more important during floods and the monsoon. Punjab’s Irrigation infrastructure consists 
of 14 Headwork / Barrages, off takes 21 different main canals from these headwork / 
barrages. These Main Canals along with their Branches have about 4000 miles to deliver 
water to more than 2000 distributaries and minors. This vast network of water channels 
irrigates 20 million acres of land in the Province. As such the role of the Provincial Irrigation 
Department (PID) Punjab become more important during floods and the monsoon.
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Figure: 6.40: Irrigation Infrastructure

6.12.4   Punjab Emergency Service (Rescue 1122)

      The Disaster Response Force (DRF)
           
 Government of the Punjab has notified Punjab Disaster Response Force (PDRF) 
vide notification No. SO (CAB-I)-2/2006, Dated: 18th July, 2011.  Under the command 
of Provincial Disaster Management Commission and Provincial Disaster Management 
Authority. The force is under command of Punjab Emergency Services at district level. The 
PDRF is being reported to DDMAs.  It has more than 12,000 personnel of Rescue 1122, 
trained in water rescue and generally any form of disaster. PDMA has already provided 
sufficient quantity of boats, OBMs, Life Jackets, Life Rings, Boat Trolleys, Light Stand 
with Generators & Tents to PDRF for efficient and effective rescue and relief activities. 
The Disaster Response Force would carry out sophisticated search & rescue and evacuate 
affected and vulnerable people. To manage the high number of operations during a 
disaster, Rescue 1122 would establish a Provincial Monitoring Cell at its headquarters in 
Lahore. This monitoring cell along with Rescue 1122’s command and control room would 
be operational around the clock and would also be linked with the Provincial Emergency 
Operation Centre (PEOC) at PDMA through video conferencing and radio link.
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Figure 6.41: Rescue activity by Rescue 1122

 Rescue 1122 organization has been established for immediate response to 
emergencies and disasters. 1122 specializes in the provision of emergency medical 
treatment to persons affected by emergencies. PES evacuated about thousands of victims 
from the flood hit districts of the province specially Jhang, Muzaffargarh, and Multan 
during the recent floods of 2014 in the river Chenab. They are trained in sophisticated 
search and rescue techniques and 1122 is Punjab’s foremost rescue agency. The agency 
possesses multipurpose rescue vehicles that contain essential rescue equipment such as 
heavy-duty hydraulic cutters, spreaders, and electronic search and rescue devices. Apart 
from the Rescue vehicles the agency also possesses Ambulances, Fire fighting vehicles, 
Water Bowsers, Water Rescue vans, Recovery vehicles, Boats, OBM Engines, Life Jackets, 
Rings and Buoys etc.

1122 assists the district administration in:-

1. The immediate evacuation of people from the disaster prone and vulnerable areas.
2. Provision of immediate medical aid during any emergency and at the same time 

transporting the injured or sick to the nearby hospital through their team of 
ambulances.

3. In flood situations rescuing people from drowning in the strong currents is a specialty 
of 1122 as it has its own set of divers and boats. Similarly, in case of collapsed 
buildings or structures the equipped with heavy machinery to cut through heavy 
debris.

4. Apart from that responsible deployment of fire fighters, cordoning of hazardous 
areas, provision of first aid and medical treatment, immediate search and rescue 
of victims and management of the pre-hospital emergency system.

5. Rescue 1122 is well trained in setting up medical camps for provision of emergency 
medical treatment. These camps are setup by Rescue 1122’s doctors and paramedic 
staff.

Contingency Plans of Rescue 1122 department can be seen/viewed/perused at 
www.pdma.gop.pk
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6.12.5    Home Department

 Home Department has six major implementation arms for disaster management 
activities: Police Telecommunication Department, Police Operations Department, Civil 
Defense, Special Branch, Traffic Police and Rescue 1122. The Police Department is 
generally responsible for law and order situation but in case of disaster the department 
will follow the Standard Operating Procedures (SOPs) issued for a disaster situation by 
the home department. The primary objective of the Police is to save human lives, and 
to protect vital infrastructure, installations, machinery, equipment, stock of resources 
and to maintain law and order during emergencies/disasters. The department has to 
make arrangements for traffic control, and planning alternative routes during evacuation 
and maintaining law and order at the time of evacuation and in relief camps. Roles and 
responsibilities are as under:-

1. The wireless system and control rooms already established by the PDMA and 
Irrigation department would be networked with the Police control. Most of the police 
staff active in the field would be equipped with mobile wireless sets. DSP/Tele (TP) 
and Inspector Workshop will be responsible for the supply of these wireless sets 
to different areas and these officials would also work for prompt repair of all non-
functional equipment.

2. Police should lay special emphasis on ensuring the security of the personnel of 
the international humanitarian organizations, donors, and embassies, visiting the 
affected areas.

3. Police should ideally also be trained in search and rescue, evacuation, first aid and 
emergency response in collaboration with Civil Defense and Rescue 1122.

4. Police would support district administration in evacuation of affected people and 
transport to camp sites. The police personnel must maintain law and order situation 
at the camp sites, relief centers, distribution points and shelter sites.

5. The department has to keep close watch for any criminal and anti-state activity in 
the area activities.

6. Police would draw up security plan for evacuation routes, warehouses, relief camps, 
relief centers, distribution points and public/private property for any potential 
disaster in the district and share it with DDMA.

7. Police has to ensure the security of all key points such as siphons, bridges, link 
drains etc. All police mobiles would be equipped with extra torches, rubber tubes, 
shovels, snake bite kits, and life buoys etc.

8. Police would plan an active role in the relief disbursement by assisting in the supply 
and distribution of food and other relief items

9. SP (Operations) will spear head the patrolling of affected areas and evacuation 
routes. He would plan a shift wise system of patrolling duties to maintain law and 
order around the clock. Patrolling must be provided on the designated routes of 
relief supply. The Police would assist the district administration and Rescue 1122 in 
the evacuation of people at risk.

10. Police manages traffic during a disaster situation and develop alternative traffic 
management plan to avoid inconvenience. The Police have to coordinate with the 
C&W or Highways Departments to direct traffic towards alternative routes.

11. Police will also be engaged in forced evacuations in case a disaster becomes 
imminent and local communities continue to underestimate the destruction that a 
disaster might cause. In case heavy duty electric lines get ruptured and fall down, 
the Police would cordon the area before informing WAPDA to take care of the issue.



203PROVINCIAL DISASTER RESPONSE PLAN 2021 

12. Police Telecommunications branch will provide the communication support to PDMA, 
Irrigation department or other departmental personnel responsible for patrolling 
the vulnerable areas. The Police Telecommunication department would deploy 
its personnel to the affected areas. These teams would be equipped with high 
frequency sets, ultra-high or very high frequency base sets, battery chargers etc.

Contingency Plans of Home department can be seen/viewed/perused at 
www.pdma.gop.pk

Figure 6.42: Activity by Home Department

6.12.6  Civil Defence

Civil Defense force assists the district administration in the evacuation of people and their 
properties from the disaster affected areas.

1. The Directorate engages a large number of volunteers for search, rescue, evacuation 
and disbursement of relief goods. These volunteers generally known as “Razakars” 
are usually trained in swimming, rowing, handling of OBM, basic rescue techniques, 
first aid etc.

2. Civil Defense Razakars basically help local administration / police and Pakistan 
Army, Rescue 1122 in evacuation and other disaster response activities.

3. Razakars manage and utilize all boats, oars, out board engines, generators, search 
lights, and other lifesaving equipment. Razakars that know how to swim and dive 
are utilized for specialized water rescue.

4. These volunteers also assist the fire brigade in rescue, and Health department’s 
representatives in the treatment of injured victims.

5. Civil Defense also assists the District Administration and Police in setting up 
information desks for general public in emergencies.

6. The Civil Defense Razakars are very helpful in management of relief camps setup 
by the district administration in disaster situations, performing watch and ward 
duties as well managing distribution points.

Contingency Plans of Civil Defence Department can be seen/viewed/perused
at www.pdma.gop.pk
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6.12.7   Health Department (Primary & Secondary Healthcare    
      Department  and Specialized Healthcare and Medical Education 
      Department)

 Government of Punjab is providing primary, secondary as well as tertiary health 
care services throughout the province with an infrastructure of 2,456 Basic Health Units 
(BHUs), 290 Rural Health Centers (RHCs), 81 Tehsil Head Quarter (THQ) Hospitals, 36 
District Head Quarter (DHQ) Hospitals and 19 Teaching Hospitals. The public sector health 
delivery system comprises of four tiers and as such will continue to provide services at 
these four tiers during and after any disaster.

 Outreach and Community Based Activities, which focus on immunization, sanitation, 
malaria control, maternal and child health, and family planning. Primary care facilities 
include BHUs, RHCs, THQs and DHQs provide inpatient and outpatient care. Tertiary care 
hospitals located in the major cities for more specialized healthcare.
In case of any disaster or calamity the health department will ensure that the following 
measures are in place:-

1. To provide first aid to the injured people and arrange evacuation of patients for 
further assistance.

2. Medical camps and mobile health teams should be arranged for prevention and 
control of communicable diseases, immunization and provision of essential drugs.

3. Health department would make a roster of all medical officers and paramedics that 
would be deployed to these camps and teams.

4. Drugs and other medical equipment should be available at all these camps and 
with mobile teams. The medicine should be for relevant flood related issues.

5. The shelters or relief camps established by the district administration should have 
medical centers with ambulances and special facilities for women and children.

Figure 6.43: Activity by Civil Defence Department
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6. An emergency control room will be established in the office of Directorate General 
Health Services and a representative of this emergency control room would be 
designated to PDMA’s control room.

7. A list of essential medicines would be prepared by the Health department and it 
would ensure that medicines and other resources are present in sufficient stocks in 
hospitals in disaster hit areas.

8. Medical colleges may be involved to create Emergency Response teams
9. Health department would also coordinate with international organizations such as 

WHO and UNICEF.
10. Extensive disease surveillances in the disaster hit areas should be carried out 

warnings if needed be issued through the Disease Early Warning System.
11. Medical teams and paramedic staff should be mobilized and deployed for rapid 

assessment and quick response in the affected areas.
12. A contingency plan will be prepared and submitted regarding preparedness for any 

disaster or calamity.
13. The National Disaster Management Authority has designated WHO as the key 

organization that will fill the gaps in the supply of medicines, rapid diagnostic kits, 
and vaccinations etc.

14. CEO District Health Authority would oversee all activities related to heath in 
the district and employ female health workers in emergency areas specially, for 
spreading awareness regarding health risks in a disaster and for any vaccination or 
immunization programme that may be needed during any emergency.

15. A Health and Nutrition Cluster for overall management and oversight of Health 
department’s disaster response would be formed at the Directorate General Health 
office.

16. In case the medicine stocks or even the infrastructure is damaged due to floods, 
the department would draw up a plan for early recovery of health infrastructure 
and service delivery.

Contingency Plans of Health department can be seen/viewed/perused at 
www.pdma.gop.pk

Figure 6.44: Activity by Health Department
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6.12.8  Education Department

  Education Department is the biggest department in terms of manpower and 
infrastructure. During any emergency their strength is always utilized as they are well 
educated and are familiar with the area.

1. The school buildings are also used to establish relief camps and distribution points. 
These school building are normally the first choice relief camp as they provide safe 
shelter with basic utilities and are also natural place for the community

2. The schools are also used as accommodation for armed forces who come in 
disaster scenario to help the district administration as well as the disaster affected 
community. 

3. The CEO, District Education Authority mobilize the teachers and staff members to 
help the district administration in conducting of various surveys and assessments 
during and after the disaster or floods.

4. The staff and teachers of the department are also very useful in relief camp 
management and CEO, District Education Authority issue duty rosters in coordination 
with the district focal person.

5. The female teachers and staff handle the displaced females and children during 
camp establishment, registration, distribution tasks.

6. The CEO, Education Department ensures the conduction of surveys of damages to 
school infrastructure and also conveys it to the provincial government and PDMA.

7. Relief camps for longer durations create problems for educational departments. 
In this preview Department would also consider the setting up of emergency 
mobile schools and provision of teaching material to continue education during the 
emergency.

8. During the flood disaster or any disaster, the Department issues a roster of the 
volunteer teachers and students for deployment as workforce in emergency 
response. They also provide voluntary assistance in disaster assessment and 
distribution of relief goods in the affected areas.

9. Department also prepare a list of Government schools and colleges, propose for 
relief camps.

Contingency Plans of Education department can be seen/viewed/perused at 
www.pdma.gop.pk

Figure 6.45: Activity by Education Department
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6.12.9   Communication and Works Department

 C&W Department is responsible for planning, execution, development and 
maintenance of all Provincial Roads and Bridges for maintenance of the communication 
infrastructure. The department takes steps to ensure speedy repair and restoration of 
transport and communication links. During any disaster such as floods, earthquakes etc. 
the communication infrastructures such as bridges are damaged, the C&W department 
restores and repairs the infrastructure to restore communication The C&W department 
has divided its geographic jurisdiction in Provincial Highway Circles, headed by a 
Superintending Engineer who is responsible for disaster response in his particular circle. 
In case of any disaster or calamity the C&W Department will ensure that the following 
measures are in place: -

1. Executive Engineers supervise the local emergency response and ensure provision 
of equipment such as heavy machinery, torches, lamps, red lights and even the 
steel floating and bailey bridges to the district administration when needed. The 
C&W department possesses five bailey bridges and six floating or boat bridges.

2. C&W department will conduct an immediate survey of the calamity hit area in 
order to assess damage to local roads bridges and allied infrastructure. Repair 
work is based on this early survey and analysis. The department also prepares 
alternative route plans to guide commuters to roads that are still open and safe for 
thoroughfare.

3. Bridges are important links in any road network and their repair and restoration is 
critical for rehabilitation. The help of the Pakistan Army’s similar resources may be 
called in if needed.

4. In case a particular road or bridge is damaged by the disaster, the Sub Divisional 
Officer along with Executive Engineer In-charge would visit the affected site 
and report the extent of the damage and possible remedial measures to the 
Superintending Engineer and Chief Engineer.

5. Executive Engineer would then inspect the possibility of diverting traffic on other 
roads and would impose speed and load restrictions on roads that are susceptible 
to any damage. In case the road is blocked by a landslide or falling debris is 
threatening ongoing traffic, the Sub Engineer and Road Inspector will blast the 
land mass with explosives and clear the rest of the debris with heavy machinery or 
manual labor

6. C&W department also assists the Irrigation Department and Army with the opening 
of breaching sections or as was seen in the recent floods in breaching bunds and 
other structures.

Contingency Plans of C&W department can be seen/viewed/perused at 
www.pdma.gop.pk
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6.12.10   Agriculture Department

 Agriculture is mainstay of Pakistan’s economy. It accounts for 21% of the GDP and 
together with agro-based products fetches 80% of the country’s total export earnings. 
More than 48% of the labor force is engaged in this sector. The role of the agriculture 
department is therefore of vital importance. The basic aim and purpose of this department 
is to sustain food security and support the national economy, making agriculture cost 
effective and knowledge based, with emphasis on farmer’s welfare and increased yield 
potentials with Improvement of agricultural and water management methods. 

 The agriculture department is actively involved in providing protection against 
insects, pests, augmenting prevention of plants diseases through quality control of 
pesticides. The department is directly involved in enhancing soil fertility and strives for soil 
conservation Mechanization, reclamation of land, use of agriculture machinery ploughing, 
tube-wells and installation and research Agricultural Engineering (Agricultural Machinery 
and Implements) are some of the important functions of the department.

In case of any disaster or calamity, Agriculture Department ensures following measures: -

1. Department is responsible for the assessment of standing crop losses. This exercise 
is conducted in coordination with the revenue department as their record is useful 
in crop assessment. The field assistants have already been provided electronic 
tablet devices and these are used affectively for conducting of field surveys. This 
assessment survey is the base / helpful for compensation to the affectees farmers.

2. Department also has heavy farm machinery, can be used to help build protection 
bunds or other structures. 

Figure 6.46: Activity by Communication and Works Department
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3. The entomologists of Agriculture department also exercise vigilance about pest 
attack on the crop and take effective measures against it.

4. Provision of fodder for Livestock is very important for during disasters as there 
may be acute shortage of fodder. The Department is supposed to involve in the 
management of fodder with Livestock & Dairy Development Department and 
ensures the fodder is available along with feed supplements such as Wanda etc. 
during the flood disaster scenario.

5. In order to overcome the shortage of vegetable / fruit or to reasonable pricing, 
the Department marketing wing is actively involved in monitoring of markets and 
mandi etc.

6. Department has many off road vehicles, can also be utilized to visit areas that are 
normally off road and not easily accessible.

Figure 6.47: Activity by Agriculture Department

Contingency Plans of Agriculture department can be seen/viewed/perused at 
www.pdma.gop.pk

6.12.11 Livestock & Dairy Development Department

 The Livestock sector plays an important role in the rural economy of Pakistan. 
Its role is very critical as 30-35 million of the rural population is engaged in livestock 
raising. The average household holdings are 2-3 cattle/ buffalo, 3-4 sheep/goats and 10-
12 poultry per family which contributes 35-40 percent of their income from livestock. The 
role of this sector is very important and it is a major contributor to the agriculture sector 
of our economy. In case of any disaster or calamity the department will ensure that the 
following measures are in place: -

1. The primary responsibility of the department is to save animal and poultry population 
from any direct injuries or fatalities and infectious diseases during and after the 
disaster.

2. In case of mass evacuation of population and the livestock, the Department comes 
forward in coordination with the district administration and also helpful in identifying 
the suitable and safe places wherein livestock is kept.
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Figure 6.48: Activity by Livestock & Dairy Development Department

3. The Department will setup mobile veterinary camps in and around the disaster 
affected areas. These camps will contain all the medicine for controlling water 
borne diseases and epidemics. The department will exercise extreme vigilance 
about disease outbreaks in the disaster area.

4. The Department would coordinate with Transport department and district 
administration for rescue operations particularly involving large animals such as 
cattle and buffaloes.

5. District Livestock Officers would arrange for large scale vaccination especially for 
diseases such as hemorrhagic septicemia and foot and mouth disease. This is 
supported by deworming of the animals.

6. In case of acute shortage of fodder, the Department arranges the fodder from other 
district (s). Furthermore, wheat straw or hay stacks and bundles are also arranged 
for animals. Similarly feed supplement by the Government owned feed mills from 
BohadarNagar, Bhuneikay, Rakh Dera Chahl and Kharimourat is also arranged in 
the disaster area.

7. The Department also conducts a rapid assessment of damages regarding livestock 
and share it with the concerned quarters for compensation purposes.

8. Financial and technical resources o district livestock department, for immediate 
provision of medical and material relief.

9. The Department also oversees procurement and replenishment of reserve stock of 
medicines, vaccines and flood fighting mission.

Contingency Plans of Livestock and Dairy Development department can be 
seen/viewed/perused at www.pdma.gop.pk
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Flood Sectors / Centers 435
Flood Sub-sectors 289
Veterinary Officers 461/500
Veterinary Assistants 1325/1577
Mobile Veterinary Dispensaries 88/211
Mobile Veterinary Diagnostics Laboratory 42

Table 6.32: Livestock Field Force 2020

Figure 6.49: Activity by Social Welfare Department

6.12.12   Social Welfare Department

 The Social Welfare department coordinates with all CBOs/NGOs, INGOs, UN 
organizations, and Rural Support Networks to provide relief to the victims of a disaster or 
for their rehabilitation. During any emergency or disaster, the social welfare department 
represented by the Directors and Deputy Directors Social Welfare in the districts ensure 
the following measure and steps.

1. This Department maintains a list of all NGOs and donors articulating their key 
operations and ensuring that the NGOs are working in line with the government 
policies.

2. The Department monitors social protection issues in IDP Camps with a particular 
focus on the status of women and children.

3. The Department coordinates with the DDMAs to ensure the needs of most vulnerable 
groups such as minorities, disabled, elderly, and widows and also address their 
issues in all possible ways.

4. The Department assists the DDMAs in the management of relief camps, distribution 
of relief goods and the assessment of damages.

5. The Department also plays a major role in child protection by opening Child 
Welfare Units in the disaster affected areas catering to child victims of gender-
based violence, psychological trauma and physical harm.

Contingency Plans of Social Welfare department can be seen/viewed/perused 
at www.pdma.gop.pk
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6.12.13 Information Department

 Information department reports on the extent of disaster and highlights the 
measures that the Government of Punjab would be undertaking for rescue and relief 
operations. All the relevant information on the disaster and the provincial government’s 
response would be communicated to all the media channels. The Department has a district 
information officer in each district who is in close liaison with the district administrations and 
continuously reports on the measures and steps undertaken by the district. Information 
department coordinates with all the media channels and networks and ensures that fact 
and figures are properly reported and projected for the general public.

1. Dedicated team to be appointed by DGPR for performing duties and conducting 
media campaigns during flood season from 15th June to 15th October in PDMA 
Control Room.

2. Information department would try to minimize sensationalism especially in the 
portrayal of disaster management and facts. All efforts would be made to check 
and limit any propaganda or news that in effect defames, ridicules or undermines 
the Governmental response. Proper facts and figures will be regularly conveyed to 
all media houses through regular media releases.

3. Constructive criticism of media is immensely important to reorient the Governmental 
response; hence, the Information department is responsible for differentiating 
between rightful criticism and baseless negative propaganda that can spread 
hopelessness at the time of a disaster

4. PDMA Punjab would seek media’s cooperation in delivering early warnings and 
information on evacuation routes etc. In case of epidemic disasters, the media can 
be engaged to relay messages about preventing communicable diseases.

5. It also provides information on the relief and recovery efforts of the Government 
and other humanitarian organizations. The media highlights the gaps in relief and 
rehabilitation allowing the Government to prioritize its provision of relief services. 
The Information department would ensure that the news-items relating to a disaster 
present an accurate picture of the actual position and do not create undue panic.

 The department would make sure that media is giving due air time and attention 
to the Government of Punjab’s remedial measures and response efforts. The Information 
department would continuously communicate the information about the short- and 
long-term measures undertaken by different departments for relief and rehabilitation of 
affected people.

Contingency Plans of Information Department can be seen/viewed/perused at 
www.pdma.gop.pk

Figure 6.50: Activity by Information Department
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6.12.14   Local Government & Community Development Department

  LG & CD Department is basically the parent department of all Municipal Corporations 
/ Committees. It would therefore, issue suitable instructions to all Municipal Corporations 
/ Committees to ensure the availability of proper equipment and human resources that 
are required to dispose waste, and deliver clean drinking water in the disaster affected 
areas. Although the Municipal Corporations / Committees are working under the district 
administration but from time to time suitable instructions are issued from the department 
as well regarding provision of clean drinking water, maintenance of proper sanitation and 
general assistance of the district administration.

1. The Department would also 
have to coordinate with 
International and National 
non-Government agencies 
working on water/
sanitation activities. The 
Local Government has 
to reduce the chances of 
such medical emergencies 
by keeping a close watch 
on the sanitary conditions 
of the disaster affected 
area.

2. The primary objective is 
to ensure that the disposal 
stations and main drains 
are open and functional. 
All machinery available 
with the Municipal 
Corporations / Committees 
should be functional and 
working. This department 
would maintain a close 
coordination with both 
Water and Sanitation 
Authority and Solid Waste 
Management. The Local 
Government department 
has the ability to mobilize 
heavy duty machinery 
such as tractors, front end loaders, sewer sucker, jetting machines, water bowsers, 
dewatering sets and generators etc.

3. The Department should ensure that all De-Watering sets, Generators and other 
machinery are in functional condition before the onset of Monsoon season and that 
skilled manpower is present to operate the machinery etc.

Contingency Plans of LG&CDD department can be seen/viewed/perused at 
www.pdma.gop.pk

Figure 6.51: Local Government & Community Development 
Department
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6.12.15   Industries Department

 The department is entrusted with the task of ensuring a regular supply of Petroleum, 
Oil and Lubricants (POL) and essential edible commodities throughout the disaster 
response. Any shortage in POL would jeopardize all response efforts, including rescue, 
evacuation or relief provision.

1. Industry department coordinates with the leading Oil Marketing Companies (OMC) 
to maintain a reserve stock of POL. This department works with Total PARCO, 
Chevron Pakistan, Pakistan State Oil, and Shell Pakistan to encourage them to 
store reserve stocks in various geographical regions of the province.

2. The Department will provide PDMA a list of depots where the reserve POL has been 
stocked.

3. All OMCs take necessary measures in time to maintain reasonable stocks or reserve 
quantities of fuel and lubricants for a period of one month.

4. The officials of industries department visit the depots where reserve stocks are 
maintained to ensure uninterrupted supply of fuel to consumers during flood 
season.

Contingency Plans of Industries department can be seen/viewed/perused at 
www.pdma.gop.pk

Figure 6.52: Activity by Industries Department
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6.12.16   Food Department

  Food Department would ensure the protection of Wheat stocks against all sorts of 
disasters. The stocks piled in flood prone areas would be protected by the construction of 
embankments or the deposition of sand/soil bags around the stock.

1. In case heavy flooding is expected, the wheat stock should be removed to safer 
locations before the onset of the disaster. In case the storage area is watered, then 
the department would make arrangements to drain out the water.

2. The department would coordinate with the operational flour mills in the disaster 
affected areas to arrange a supply of flour that would then be distributed in flood 
affected areas and relief camps.

3. The food department would keep a watch on the market prices of the wheat and 
should take all possible steps to prevent an exceptional rise in the prices that could 
result due to the shortage of food after the disaster.

Contingency Plans of Food department can be seen/viewed/perused at 
www.pdma.gop.pk

Figure 6.53: Warehouse of Food Department
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1. The Deputy Commissioner of the affected district would request the relevant Army 
Authorities for aid of Army upon the approval of the Home Department.

2. PDMA has provided the Army with 850 boats and OBMs for rescue and evacuation 
purposes. PDMA annually pays for the repair and maintenance expenditures of 
these 850 boats. During rescue operations at times the use of boats is not possible 
or feasible. In such circumstances, helicopters are also used from the army aviation 
authorities.

3. Pakistan Army in collaboration with the Irrigation and C&W departments plays a 
substantial role in the opening of breaching sections and or breaching of bunds. 
During the unprecedented high floods in the Chenab River in 2014 various protection 
bunds and bridges had to be breached to protect the population in Multan and 
Jhang districts.

4. In case a disaster disrupts the existing telecommunication channels in a certain 
area, Pakistan Army would spearhead or assist the installation of wireless stations.

5. In case of high floods, the respective Corps Commanders would setup Flood 
Relief Committees, consisting of but not limited to Commander Corps Engineer, 
Commander Corps Signals, Chief of Staff, Colonel.

Contingency Plans of Pakistan Army can be seen/viewed/ perused at 
www.pdma.gop.pk

Figure 6.54: Activity by Pakistan Army

6.12.17   Pakistan Army

 Pakistan Army’s resources are employed for immediate search, rescue and 
evacuation. Pakistan Army is called in the ‘Aid of Civil Power’ only when a disaster 
overwhelms the resources at the disposal of the Government of Punjab. The Army’s setup 
in Punjab is administratively divided into six Corps with a Corps Commander leading each 
Corps. Roles and responsibilities are as under: -



217PROVINCIAL DISASTER RESPONSE PLAN 2021 

6.12.18   Pakistan Meteorological Department (PMD)

  The primary function of this department is to provide an early warning of a natural 
hazard. This department continuously monitors various meteorological factors such as 
rainfall, temperature, atmospheric pressure, etc.

1. The department issues weather forecasts on a regular basis through electronic 
and print media and to all the concerned districts and provinces about any random 
change in weather pattern that can be a reason of concern. However, some natural 
disasters are not possible to predict such as earthquakes and tornadoes.

2. The monsoon prediction for this year is that there will be a delayed monsoon and 
more drought like conditions may prevail in the cholistan area. However, floods 
have not been completely ruled out. This is mainly due to the fact that there have 
been pre monsoon rains and the two major dams i.e. the Tarbela and Mangla 
have almost attained their full capacity. Therefore, with little storage capacity any 
amount of monsoon rain can lead to flooding if not properly managed. However, as 
seen in the previous floods at times the amount of rain is not directly proportional 
with the flood waters in the rivers.

PDMA Punjab establishes a Flood Warning Center at MET office Lahore for bettercoordination 
and dissemination of timely information.

Contingency Plans of PMD can be seen/viewed/perused at 
www.pdma.gop.pk

Figure 6.55: Activity by PMD Department
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Figure 6.56: Activity by WAPDA

6.12.20   Federal Flood Commission (FFC)

  FFC is a Federal Department, responsible for coordinating efforts, aim to reduce 
the risk of floods.

1. FFC reviews the capacity of flood protection works such as embankments and 
overcomes the shortcomings by enhancing the physical structures that preclude an 
over flow of water from channels such as rivers or canals.

2. FFC engages various contractors to remove the excessive silt from the Canals and 
ensures the strengthening of weak banks wherein a breach can be occurred.

3. FFC updates on water flow and volumes of different Rivers to PDMA

Contingency Plans of Federal Flood Commission can be seen/viewed/perused 
at www.pdma.gop.pk

6.12.19   Water and Power Development Authority (WAPDA)

 Ministry of Water and Power conducts periodic monitoring and inspection of dams 
and provides telemetric data from rain gauge stations and flood data from Indus River 
Basin, to the Flood Forecasting Division of the Pakistan Meteorological Department.
The Ministry also coordinates with the Indian counterpart to remain informed about the 
water levels in the shared water channels. The Water and Power Development Authority 
(WAPDA) collects and transmits rainfall and flood discharge data. This data is collected by 
Automatic Flood Telemetry Systems maintained by WAPDA.

Contingency Plans of WAPDA can be seen/viewed/perused at 
www.pdma.gop.pk
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6.13   Guidelines for Nutritionally Balanced Ration in Emergencies

  Nutrition International has developed the Guidelines for Nutritionally Balanced 
Ration in Emergencies to assist all the relevant stakeholders working in emergencies and 
humanitarian settings. The guidelines are a resource and reference for making nutritionally 
balanced ration bags/food backets for distribution to vulnerable communities, keeping in 
the view different age groups and special nutritional needs. 

 Following tables shows the example of a different standard food basket. Furthermore, 
The requirements of the pregnant and lactating ladies, children and the elderly are also 
explained in the tables below. 

Standard Basket 1
Food Item Weight/Quality
wheat flour (fortified) 25 kg
Rice (cost effective) 20 kg
Chickpeas/Pulses/Beans/Legumes 5 kg
Potatoes/Sweet potatoes/Carrots/Turnips/Root vegetables 5 kg
Onion 5 kg
Semolina (suji) 2.5 kg
Sugar 5 kg
vitamin A&D fortified Cooking Oil 5 Litres
Peanuts/Nuts 2 kg
Iodized Salt 1 kg
Tea 1 kg
Ginger/Garlic 0.5 kg
Green/Red Chilies 0.5 kg
Dried Fig/Dates 1 kg
Milk Powder* 2 kg

Standard Basket 1
Food Item Weight/Quality
wheat flour (fortified) 20 kg
Maize flour (makai atta)/Basin 5 kg
Rice (cost effective variety) 10 kg
Chickpeas/Pulses/Beans 5 kg
Potatoes/Sweet potatoes/Carrots/Turnips/Other root vegetables 5 kg
Panjeeri 1 kg
Semolina (suji) 2.5 kg
Sugar 2 kg
vitamin A&D fortified Cooking Oil 5 Litres
Mixed dry fruit 1 kg

Table 6.33: Standard Basket 1 (for a family of 5 adults for 30 days)

Milk Powder should be used for tea.

Table 6.34: Standard Basket 2 (for a family of 5 adults for 30 days)
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Iodized Salt 1 kg
Tea 1 kg
Milk Powder* 2 kg
Ginger/Garlic  0.5 kg
Porridge/Dalya 2.5 kg
Qulchay/Amrasay/Local snacks 2.5 kg

Standard Basket 1
Food Item Weight/Quality
wheat flour (fortified) 25 kg
Rice (cost effective) 20 kg
Chickpeas/Pulses/Beans/Legumes 5 kg
Potatoes/Sweet potatoes/Carrots/Turnips/Root vegetables 5 kg
Onion 5 kg
Semolina (suji) 2.5 kg
Sugar 5 kg
vitamin A&D fortified Cooking Oil 5 Litres
Peanuts/Nuts 2 kg
Iodized Salt 1 kg
Tea 1 kg
Ginger/Garlic 0.5 kg
Green/Red Chilies 0.5 kg
Dried Fig/Dates 1 kg
Milk Powder* 2 kg

Standard Basket 1
Food Item Weight/Quality
wheat flour (fortified) 25 kg
Rice (cost effective) 20 kg
Chickpeas/Pulses/Beans/Legumes 5 kg
Potatoes/Sweet potatoes/Carrots/Turnips/Root vegetables 5 kg
Onion 5 kg
Semolina (suji) 2.5 kg
Sugar 5 kg
vitamin A&D fortified Cooking Oil 5 Litres
Peanuts/Nuts 2 kg
Iodized Salt 1 kg

Table 6.35: Food Basket 3 (standard basket with addition of items for pregnant & Lactating women). 
The items can be added according to number of Pregnant/Lactating women in the family.

Table 6.36: Food Basket 4 (standard basket with addition of items for infants & young children). The 
items can be added according to number of infants/children in the family.

Milk Powder should be used for tea.

Milk Powder should be used for tea.
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Standard Basket 1
Food Item Weight/Quality
wheat flour (fortified) 25 kg
Rice (cost effective) 20 kg
Chickpeas/Pulses/Beans/Legumes 5 kg
Potatoes/Sweet potatoes/Carrots/Turnips/Root vegetables 5 kg
Onion 5 kg
Semolina (suji) 2.5 kg
Sugar 5 kg
vitamin A&D fortified Cooking Oil 5 Litres
Peanuts/Nuts 2 kg
Iodized Salt 1 kg
Tea 1 kg
Ginger/Garlic 0.5 kg
Green/Red Chilies 0.5 kg
Dried Fig/Dates 1 kg
Milk Powder* 2 kg

Food Item(serving) Calories (Kcal)
wheat Flour (1 chapati) 160
Rice (1 plate pulao) 250
Chickpeas/Pulses (1 plate) 140
Potato curry (1 plate) 109
Peanuts (1 serving) 160
Semolina (suji kheer) 150
Apple/Guava (any seasonal fruit) 80
Egg fried (1) 90
Milk (1 Cup) 150
Carrot halwa (1 plate) 250
Raita (1 bowl) 150

Tea 1 kg
Ginger/Garlic 0.5 kg
Green/Red Chilies 0.5 kg
Dried Fig/Dates 1 kg
Milk Powder* 2 kg

Table 6.37: Food Basket 5 (standard basket with addition of items for elderly persons). The items can 
be added according to number of elderly persons in the family.

Table 6.38: Food Basket 5 (standard basket with addition of items for elderly persons). The items can 
be added according to number of elderly persons in the family.

Milk Powder should be used for tea.

Milk Powder should be used for tea.

Milk Powder should be used for tea.
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Annexure 9

Contact Details of Deputy Commissioners 

Sr No District Name Officer Name Deputy 
Commissioner 

Landline Number

1 Attock Imran Hamid 0304-0920072 057-9316010

2 Bahawalnagar Shafqat ullah 0304-0920084 063-9240201-2

3 Bahawalpur Irfan ali khan Kathia 0341-0920083 062-9250492

4 Bhakkar Mr. Syed Musa Raza 0304-0920077 0453-9200188

5 Chakwal Rtd. Capt Bilal Hashami 0304-0920073 0543-660101

6 Chiniot Syed Muhammad Masood Numan 0304-0920089 047-9210111

7 Dera Ghazi Khan Rtd. Capt Muhammad Ali Ijaz 0304-0920090 064-9260340

8 Faisalabad Mr. Muhammad Ali 0304-0920078 041-9200205

9 Gujranwala Muhammad Sohail Khawaja 0304-0920064 055-9200051-2

10 Gujrat Muhammad Saif Anwar Jappa 0304-0920066 053-9260100

11 Hafizabad Madam Nourish Addl. 0304-0920069 0547-521784

12 Jhang Fayyaz Ahmad Mohal 0304-0920080 047-9200081

13 Jhelum Rao Pervaiz Akhtar 0304-0920071 0544-9270081

14 Kasur Ms. Asia Gull 0304-0920062 049-9250067

15 Khanewal Mr. Agha Zaheer Abbas 0304-0920082 065-9200032

16 Khushab Adeel Haider Addl. 0304-0920075 0454-920202

17 Lahore Mudassar Riaz Malik 0304-0920060 042-99211003-4

18 Layyah Mr. Azfar Zia 0304-0920092 0606-920103-4

19 Lodhran Flt. Lt. Rtd. Imran Ahmed 0304-0920088 0608-9200066

20 Mandi Bahauddin Tariq Ali Basra 0304-0920068 0546-504220

21 Mianwali Mr. Muhammad Umer Sher 0304-0920076 0459-234300

22 Multan Ali Shahzad 0304-0920081 061-9200042-3

23 Muzaffargarh Mr. Amjad Shoaib Khan Tareen 0304-0920091 066-9200251-2

24 Nankana Sahib Mr. Raja Mansoor Ahmed 0304-0920059 056-920110-11

25 Narowal Aeysha Ghaznfar  Addl. 0304-0920067 0542-920010-20

26 Okara Saba Agshar(Addl) 0304-0920063 044-9200025-26

27 Pakpattan Rana Shakeel Aslam 0304-0920087 0457-921004

28 Rahim Yar Khan Dr. Khurram Shahzad 0304-0920085 068-9230266

29 Rajanpur Ahmar Naik 0304-0920093 0604-920001

30 Rawalpindi Amir Aqiq 0304-0920070 051-9292530

31 Sahiwal Babar Bashir 0304-0920086 040-9200060-1

32 Sargodha Naila Baqir 0304-0920074 048-9230025

33 Sheikhupura Mr. Muhammad Asghar joya 0304-0920061 056-9200150-2

34 Sialkot Mr Tahir Farooq 0304-0920065 052-9250451

35 Toba Tek Singh Mr. Umer Javed 0304-0920079 046-9201001

36 Vehari Mubeen Elahi 0304-0920094 067-3362122



Sr No District Name ADC (Rev) Name Contact Number Landline Number

1 Attock Shehryar Arif 0333-3374756 057-9316013

2 Bahawalnagar Abid Hussain bhatti 0300-4239717 063-9240209

3 Bahawalpur Shahid Imran Marth 0316-6353100 062-9250046

4 Bhakkar Nusrullah khan 0344-4000063 0453-9200396

5 Chakwal Mussawar Ahmed Khan Niazi 0321-6085504 0543-660102

6 Chiniot Imran Asmat 0301-8665636 047-9210101

7 DG Khan Ahmad Hassan Ranjha 0346-7744555 064-9260334

8 Faisalabad Fazl E Rabbi Cheema 0331-4222771 041-9200306

9 Gujranwala  Hussain Raza Choudhary 0345-8500297 055-9200034

10 Gujrat Amir Shahzad 0333-8163438 053-9260061

11 Hafizabad Madam Noorish Saba's 0302-1158824 0547-640202

12 Jehlum Waqar Ali Khan 0345-5924460 0544-9270102

13 Jhang Shahid Abbas 0323-6240933 047-9200107

14 Kasur Rabia Riyasat 0323-4296406 049-9250099

15 Khanewal M. Akram Malik 0300-4392414 065-9200069

16 Khushab Adeel Haider 0300-0751982 0454-920120

17 Lodhran Syed Abbas Shah 0334-6649225 0608-9200121

18 Lahore Abdul Rauf Mahar 0333-2600918 042-99210614-5

19 Layyah Mr Fayyaz Nadeem 0302-7872733 0606-920107

20 MB Din Tauqeer Ilyas cheema 0300-6477220 0546-506488

21 Minawali Mian Usman Ali 0343-4948003 0459-920393

22 Multan Muhammad Tayyab Khan 0308-0110838 061-9200073

23 Muzaffargar Imran Shamas 0301-5553314 066-9200264

24 Nankana Imran Munir 0300-6932190 056-9201080

25 Narowal Ayesha Ghazanfar 0345-051996 0542-920063

26 Okara Saba Agshar(Addl) 0333-4518682 044-9200251

27 Pakpattan Maham Asif 0321-9828414 0457-921093

28 Rahim Yar Khan Dr. Sidra Saleem 0301-4196500 068-9230226

29 Rajanpur Zahoor Hussain Bhutta 0345-7308916 0604-920008

30 Rawalpindi Capt Qasim Ajaz (Addl) 0333-5424413 051-9292532

31 Sahiwal Awais Mushtaq 0300-9439995 040-9200078

32 Sargodha M Shah Rukh Niazi 0321-8889059 048-9230255

33 Sheikhupura Dr Faisal Saleem 0333-6769409 056-9200163-4

34 Sialkot Meer Muhammad Nawaz 0333-4483803 052-9250466

35 TT Sing Syed Mudasir Ali Shah 0321-8889059 046-9201011

36 Vehari Ashfaq Ur Rehman 0301-6916910 067-3364063

Annexure 10

Contact Details of  Additional Deputy Commissioners



Annexure 11

Contact Details of District Emergency Officers (DEOs)

Sr No District Name Officer Name Telephone
Office Mobile

1 Attock Mr. Kamran Rashid 0300-5124877 057-9316136

2 Bahawalnaghar Engr. Rao Sharafat Ali 0302-4219300 063-9240170

3 Bahwalpur Baquir Hussain 0332-6531122 062-9250503

4 Bhakkar Eng. Ubaid Ullah 0333-6175736 0453-9200424-5-6

5 Chakwal Dr. Ateeq Ahmed Khan 0336-0001122 0543-666092-94

6 Chiniot Qaiser Abbas Addl. 0300-8341214 047-9210123-22

7 DG Khan Dr. M. Nayyar Alam 0305-9352730 064-2430383

8 Faisalabad Engr. Ahtisham 0333-8881122 041-9201539

9 Gujranwala Mian Rifat Zia 0300-9657886 055-9201386-90

10 Gujrat Omar Akbar Ali 0333-6517115 (053) 3536788

11 Hafizabad M. Naeem Akhtar 0300-8074275 0547-920120-21

12 Jhelum Mr. Saeed Ahmad 0333-5526365 0544-649330

13 Jhung Engr. Ali Hussain N/A 0544-9200179

14 Kasur Mr. Sultan Mehmood N/A 049-2772301

15 Khanewal Dr. Khalid Mehmood 0300-6386717 065-9200366

16 Khushab Hafiz Abdul Rasheed 0300-5698489 0454-933070

17 Lahore Shahid Waheed 0321-4090063 042-9231717

18 Layyah Dr. Sajjad Ahmad 0300-4512364 0606-920088

19 Lodhran Dr.Syed Majid Ahmad 0321-6807524 0608-9200113-4

20 Mandi Bahauddin Imran Khan 0321-5141122 0546-509838

21 Mianwali Engr. Naveed Iqbal 0300-4434543 0459-920257

22 Multan Dr. Kaleem Ullah 0333-6475476 061-9220305

23 Muzaffargarh Dr. Hussain Mian 0333-6473277 066-2426600

24 Nankana Sahib Muhammad Akram 0333-8641122 056-9201075

25 Narowal M. Adnan Nawaz 0333-8646254 0542-413732

26 Okara Zafar Iqbal 0333-4044279 044-9200231

27 Pakpattan Dr. Ahtesham Mazhar 0316-4369988 0457-383547

28 Rahim Yar Khan Dr. Adil 0334-6321122 068-9230011

29 Rajanpur Dr. Muhammad Aslam 0333-7623166 0604-920120

30 Rawalpindi M. Ali 0332-5151122 051-9290121

31 Sahiwal Dr. Khalid Abdullah 0300-9443288 040-9200106

32 Sargodha Mazhar Shah 0333-7861122 048-9230426-27

33 Sheikhupura Rana Muhammad Ijaz 0336-4441122 056-9239093-5

34 Sialkot Mr. Naveed Iqbal 0331-6540399 052-9250257

35 T.T Singh Main Faraz Munir 0331-7771122 046-2514122

36 Vehari Danish Khalid 0333-5154346 067-9201303
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GOVERNMENT OF THE PUNJAB 
IRRIGATION DEPARTMENT 

 
Dated Lahore, the 15th July, 2015 

 

NOTIFICATION 
NO.SO (FLOODS) VI-33/97. Subsequent to the approval of Competent Authority and Federal Flood Commission letter 
dated 28-2-2015 and in supersession of all previous instructions on the subject, following procedure is hereby 
prescribed for the operation of breaching sections in the Punjab: 

a) Responsibility for the maintenance and operation of each breaching section shall rest upon the department 
owning the structure at which the breaching section is located. 
 

b) Breaching section shall be operated on the orders of following committee: - 
 

(i). District Coordination Officer of the district in which the breaching section is located, who shall also 
be the convener of the committee; 

(ii). District Coordination Officer of the district likely to be effected by the operation of breaching section 
or his representative (in case the area affected falls outside the district in which the breaching section 
is located): 

(iii). Representative of the department owning the structure at which the breaching section is located 
(not less than the rank of an Executive Engineer or equivalent): 

(iv). Representative from C&W Department not below the rank of an Executive Engineer: 
(v). Executive Engineer concerned of the Irrigation Department; 
(vi). Representative from Pakistan Army not below the rank of a Lt. Colonel. 

 
c) The decision to operate a breaching section shall be taken by the committee keeping in view the technical 

advice of the Executive Engineer concerned of the Irrigation Department. In case of any difference of opinion 
among the members, the final decision shall rest with the District Coordination Officer. other equipment for 
affecting the breach through mechanical means in the shortest possible time. 
 

h) The District Coordination Officer concerned and all other relevant agencies shall ensure all necessary 
arrangements for the safety and if required evacuation of population likely to be effected by the operation 
of breaching section. 

 

 

SECRETARY IRRIGATION 
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Notification: Breaching Policy

Revised procedure: Breaching section



No, & Date Even 

A copy is forwarded for information and necessary action to: - 

i). The Chief Secretary, Punjab, Lahore. 
ii). The Federal Secretary Defence, Government of Pakistan, Islamabad. 
iii). The Federal Secretary Water & Power, Government of Pakistan, Islamabad. 
iv). The Federal Secretary Railways, Government of Pakistan, Islamabad. 
v). Col Shuja Khanzada, Minister for Home, Lahore. 
vi). The Senior Member, Board of Revenue, Punjab, Lahore. 
vii). The Secretary to Chief Minister, Punjab, Lahore. 
viii). The Secretary, Government of the Punjab, C&W Department. 
ix). The Director General, PDMA, Lahore. 
x). The Chairman, Federal Flood Commission, Islamabad 
xi). The Engineer-in-Chief, Pakistan Army, GHQ, Rawalpindi. 
xii). All Chief Engineers of Irrigation Zones in Punjab. 
xiii). All Divisional Commissioners in Punjab. 
xiv). All District Coordination Officers in Punjab. 
xv). The Project Manager, TPM, Lahore. 
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Annexure 12 
Protection Bund & Vulnerable/Critical Points 
 

Sr. No Flood Bund Critical points  
(RD Wise) 

Coordinates 

1 BCD Flood Bund, 8.64 
km Fortabbass, District 
Bahawalnagar 

RD 6+000 to 8+000, Near Whaller 
Rest House 

X. 29.215038 
Y. 73.057595 
 

2 E.F Flood Bund 4.86 km 
length, Fortabbas, 
Bahawalnagar 

RD 41+000 to 42+000 (Near Chak 
No. 242 

X. 29.206088  
Y. 73.033014 

3 Chenab Flood Bund, 48 
km length, RD., Multan 

RD. 90000 – 98000 & 150000-
157000 

X. 301922.80 
Y. 712620.70 
 

4 Akbar Flood Bund, 6 km 
length, Multan 

RD. 6000- 11000 X. 301632.40 
Y. 712447.20 

5 Bhakkar Flood Bund 
Protection Bund, 21 miles 

56+000 to 57+000 
74+000+75000 
80+000 to 92+000 

X. 31.61 Y. 
70.91 
X. 31.58  Y. 
70.87 
X. 31.75 Y. 
70.95 

6 Left Bank of Link No. 01. 
27 Km, D.G Khan 

1. Left Bank No. 01 RD 
138+000 to RD 165+000 

2. Left Bank of Link No, IRD 
165+000 to RD 180+000 
to RD 204+500 

- 

7 Jassar Flood Bund, 1.86 
km length, Narowal 

Jassar Aliabad - 

8 Jandraka Flood Bund, 
Okara 

RD 74 - 80 - 

9 Right Marginal Bund, 
Okara 

RD.33000 to RD. 35000 - 

10 Left Marginal Bund, 
Okara 

RD.8000 to RD. 10000 - 

11 Bheco Chak Flood Bund, 
6.20 km length, Narowal 

Bheco Chak - 

12 Jalala Bunda, 5.34 km 
length, Narowal 

Village Attu Chak, Jhander - 

13 Haji Pur Gujran Bund, 
7.55 Km Length, Narowal 

Haji Pur, Gujran - 

14 Bund , Narowal Aliabad - 
15 Kotla Haji Shah, 16 km 

length, Layyah 
Shah Wala X. 305928 

Y. 705514 
16 City Protection Bund, 7 

km length, Layyah 
 X. 30.57340 

Y. 70.55565 
17 Right Marginal Bund, 21 

km length, MB Din 
RD 27+000 to 31+000  - 

18 Left Marginal Bank, 3.43 
km length, MB Din 

RD 0 to 14+000 and RD 15+000 to 
17+000 

- 

Annexure 14

Protection Bund & Vulnerable / Critical Points
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19 Khanwah Flood RD 0-
65+000, 13 km length, 
MZG 

RD31500-42000, 37000-48000  
49000-56000 

- 

20 Chandarbhan Flood 
Bund RD 0-96+600 

RD28000-44000  58000-65000 - 

21 M-Garh Flood Band  
RD 0+000-188+000, 37.6 
km length, MZG 

RD 72+000 
RD 78+000 

- 

22 Right Marginal Balloko 
Headworks, Nankana Sb, 
9 KM length 

Right marginal Bund RD 11/12S - 

23 Madho Daas, 16 km 
length 

There is no Vulnerable Point on 
this Bund 

- 

24 Jandraka Flood Bund, 
Nankana 

RD 74 - 80 - 

25 Right Marginal Bund, 
Nankana 

RD.33000 to RD. 35000  
583 

- 

26 Left Marginal Bund, 
Nankana 

RD.8000 to RD. 10000 - 

27 Sikrani Bund, RYK Mud Ranjaha, Khan pu - 
28 Minchin Bund, RYK Chachran Sharif & Samooka, RYK - 
29 Extension Minchin Bund, 

RYK 
Bannu da Hut, Sadiqabad - 

30 Machka Dilawara Bund, 
RYK 

Bangla Dilkusha & Bhong, Ghotiki 
Sindh 

- 

31 Jampur Flood Bund. JakharImam, Jam pur - 
32 Harrow Flood bund. RD: 25-29, Mouza Harrow, Jam 

pur 
- 

33 Fakhar Flood Bund, 
Rojan  

RD: 12-16, Tehsil Rajan pur - 

34 Rojhan Flood Bund, 
Rojan 

RD: 8-35, Tehsil Rojan - 

35 J-Head Spur Rojhan RD: 0-3000, Tehsil Rojan - 
36 J-head Spur R-64 RD: 5000-6300, Tehsil Rojan - 
37 Umer Kot Flood Bund RD: 10-35, Tehsil Rojan - 
38 J-Head Spur R-63 J-Head Spur R-63, Tehsil Rojan - 
39 Sahiwal Disty RD 58-

68250/R, Sargodha 
RD 63-65, Tehsil Sahiwal - 

40 Kot Naja Flood Bund RD 
0+000 to 103+000, 
Sargodha 

RD 71+000 to 86+000, Sargodha - 

41 Flood Bund along 
Western Feeder Disty RD 
2+000 to 14+500/R 
(alongwith 8 No. Studs)  

Sargodha 

RD 6+000 to 14+500/R, Bhera - 

42 Flood Bund along 
Shahpur Branch RD 
130+000 to 202+800/R, 
Sargodha 

RD 166+000 to 202+800, Shah 
Pur 

- 
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43 Flood Bund along 

Shahpur Branch RD 
246+000 to 261+500/R, 
Sargodha 

RD 246+000 to 261+500, Shah 
pur 

- 

44 Flood Bund along 
Shahpur Disty RD 
16+000 to 56+900, 
Sargodha 

RD 44+000 to 56+900, Shah pur - 

45 Upper Chenab Canal Village Noorpur, Gujrat - 
46 Farooqabad Flood 

Embankment 
R.D114-115 Village Nokhar - 

47 Sheikhupura Flood RD 80-81 DDC Bund - 
48 Gujrat Flood Bund RD 22-23 & RD 27 - 
49 Lala Musa Flood Bund RD 9 to 10 - 
50 Bhimber Right Bund  RD 3to 4, RD 9 to 10 - 
51 DDC Flood Bund RD 80-81 DDC Bund - 
52  

Left guide bund U/S, 
Mianwali 

 X: 
32.9186191,  
Y: 71.530958 

53 Left guide bund D/S, 
Mianwali 

 X: 32.912761 
Y: 71.525753 

54 Right guide bund U/S, 
Mianwali 

 X: 32.924492 
Y: 71.513690 

55 Right guide bund D/S, 
Mianwali 

 X: 32.917773 
 Y: -

71.513871 
56 Left marginal bund, 

Mianwali 
 X: 32.915953 

Y: -71.533626 
57 Right marginal bund, 

Mianwali 
 X: 32.924598 

Y: -71.511407 
58 T - Head spur off-taking  

R.D.6500 R.M.B, 
Mianwali 

 X: 32.936468 
Y: 71.508579 

59 Canal Colony 
Protection Bund, 

Mianwali 

 X: 32.905472 
Y: 71.557569 

60 Hockey Spur Near village 
Beyo Syedan, Mianwali 

 X: 32.639214 
Y: -71.293909 

61 Flood Protection Bund 
Along river Kurram, 
Mianwali 

(i) RD: 8+500 – 
19+500 

RD: 46+000 – 61+000 

 X: 32.612666 
Y: -71.202929 
X: 32.640494 
Y: -71.300250 

62 Stone Guide wall River 
Kurram, Mianwali 

 X: 32.608548 
Y: -71.167867 

63 J-Head Spur at Village 
Kahloon, Mianwali 

 X: 32.415133 
Y: 71.401110 

64 J-Head Spur at Village 
Bhakra, Mianwali 

 X: 32.389277 
Y: 71.409378 

65 Guide Spur at Alluwali, 
Mianwali 

 X: 32.371263 
Y: 71.402432 

66 Protection Wall at  X:32.367179 
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Alluwali, Mianwali Y: 71.401926 
67 Protection Wall at 

Dhingana, Mianwali 
 X:32.354895  

Y: 71.399407 
68 Solid Stone Stud near 

village Doaba, Mianwali 
 X: 32.339367 

Y:71.386928 
69 J-Head Spur at Piplan, 

Mianwali 
 X: 32.354895 

Y:71.399407 
70 Guide Wall Spur at 

Piplan, Mianwali 
 X: 32. 1703 

Y: 71.2104 
71 Guide Spur at Musewali  X: 32. 1542 

Y: 71.2010 
72 J-Head Spur at Alluwali 

(shank portion) , Mianwali 
 X: 32.362717 

Y:71.399022 
73 Guide Head Spur at 

29+000 Dhingana, 
Mianwali 

 X: 32.345835 
Y:71.389561 

74 J-Head Spur at RD: 
35+600 Doaba, Mianwali 

 X: 32.331707 
Y:71.377234 

75 Left Marginal Bund RD 
12000 to 13000 of left 
marginal bund 

 X: 31.240546 
Y: 73.896749 
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Notification: Corona Emergency Declaration



“We can't stop natural disasters but we can arm ourselves with knowlege: so 

many lives wouldn't have to be lost if there was enough disaster preparedness.”

̴  Petra Nemcova
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