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Executive Summary

The frequency of natural disasters has been on the rise in recent years, a trend that is expected to
continue due to the increasing impact of climate change, ursgtion, population growth, and the
destruction of natural habitats. These events not only pose a significant risk to human safety and well
being, but also have the potential to cripple economies, particularly in developing countries. While it
is impossibléo completely eliminate the threat of natural disasters, timely preparedness can help to

mitigate the impact of these events on communities and economies.

Effective disaster risk management is a holistic and integrapgdoachthat involves coordinatinthe

efforts of all relevant agencies. This includes not only emergency response organizations, but also
government agenciesNon-Governmental Organization@NGO$%, and the private sector. Timely
dissemination of information through various media channielsluding radio, television, cell phones,

and the internet, can be crucial in executing rescue, response, and rehabilitation efforts.

To better understand and mitigate the risk of natural disasters in the region, the Provincial Disaster
Management Athority (PDMA)of Sindh has undertaken several initiatives, including conducting a
Multi-Hazard Vulnerability Risk Assessm@iHVRA)and establishing an inventory management

system.

The Provincial Disaster Management Plan 2P@32 is a comprehensive guide fal relevant
institutions to follow in the event of an emergency. It is developed by the Provincial Disaster
ManagementAuthority Sindhand SUPARQO helpconcerned departmentt reduce vulnerabilities

and risks against natural disasters in the regidhe plan outlines the strategies, policies, and

measures that should be taken to prepare for, respond to, and recover from natural disasters.

The importance of the Provincial Disaster Management Plan lies in its ability to coordinate the efforts
of all reevant agencies, including emergency response organizations, government agencies, NGOs,
and the private sector. By having a clear and comprehensive plan in place, these agencies can work
together effectively to respond to natural disasters and minimizerthepact on communities and

economies.

The plan also outlines the roles and responsibilities of each agency, as well as the communication
channels that should be used to ensure timely and effective response to emergencies. In addition, the

plan includes gidelines for risk assessment, emergency preparedness, and recovery efforts, as well

Page6 of 79



as details on the resources and equipment that will be needed to respond to disdstexs

comprehensive action plan

Overall, the Provincial Disaster Management Plan ZI2ZR is a crucial tool for authorities to reduce
vulnerabilities and risks against natural disasters in the region. By carefully reviewing and utilizing the
plan, they can effectively respond to any disaster and minimize its impact on communities and

econanies.
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Preface

The Provincial Disaster Management PlafPlMP) is a milestone in the history of the Disaster
Management System (DRM) 8indh The rapid change in global climate has given rise to many
disasters that pose a severe threat to human life, property and infrastructure. Disasters like floods,
earthquakes, tsunamis, droughteeatwaveand cyclones with storm surges are some prominent

manifestations of climate change phenomenon.

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 camities. 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 commisséos. However, that regime provided a reactive

approach towards emergency response only.

The United Nations International Strategy for Disaster Reduction (UNISDR) introduced the paradigm
shift from a reactive to a proactive approach in the form of the HyBgomework of Action (2005

2015) signed by 168 countries including Pakistan. To fulfill the global obligations as well as cope with
the challenges emerged in the aftermath of the October 2005 earthquake, the Government of
Pakistan promulgated the NationdDisaster Management Ordinance in 2007 to introduce a
comprehensive National Disaster Management System in the country. The Ordinance became the Act
called the National Disaster Management Act in December 2010. The Act establishes three tiers for

the disasér management system: i.e., natiopgrovincial and district level

Under the Act, the National Disaster Management Commission (NDMC) was established at the
national level, and has the responsibility for laying down policies and guidelines for disakter ri
management and approval of the National Plan. The National Disaster Management Authority
(NDMA) was subsequently established in 2007 in line with the Act, and serves as the implementing,
coordinating and monitoring body for disaster risk managemenhatrtational level. Along with the
Ordinance (now Act), the National Disaster Risk Management Framework (NDRMF) was prepared by
the NDMA in March 2007. The NDRMF served as an overall guideline for disaster risk management at
national, provincial and distridevels. In March 2010, the NDMA formulated the National Disaster
Response Plan (NDRP) identifying specific roles and responsibilities of the relevant stakeholders in

emergency response including Standard Operation Procedures (SOPS).
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TheProvincial Disdaer Management Authority (PDMASindh, was anstituted under the NDM Act
(National Disaster Management Act) in 2010, PDMA specializes in mitigation, preparedness and an
organized response to a disaster. The most important role of PDMA lies in providatépapfor 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 inahgd Rescue 1122, Civil Defense, District
Governments and 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 prode immediate relief, early recovery and letegm rehabilitation to them. In case of
emergencies, the PDMA works closely with District Governments to organize initial and subsequent
assessment of disaster affected areas, and determine the course of dotiensure longterm

rehabilitation of the affected population.

Multi-Hazard Vulnerability Risk Assessment (MH\R#&ct wasconceptualizecdhy PDMA Sindio
revolutionize the disaster management in Sindh Province. The project was funded by WorkhBank
executed by SUPARCThis evidencdased Disaster Management Plan (DMP) is thus based on
MHVRAand resultant database. Such databases are also an integral part of the implementation of
disaster risk reduction and disaster risk management strategies. FA& study of thgrovince has

been conducted successfully using higkolution satellite imagery and its products like digital
elevation models, historical disaster datasets, hydreteorological data, pertinent soceconomic

data, and various other esstial datasets. The hazard, vulnerability, and risk maps at Union Council
(UC) level have been prepared and compiled as atlasesa compressive Disaster Management
Information System (DMIS) is also developed and deployed for effective monitoring gmchsesto
natural hazardsUsing disaster risk information obtained through MHVRA, the disaster management
plans of the districts are prepared and being presented to disaster management practitioners,
executors, and prominent stakeholders. Before the MHéRWMly, the districlevel disaster and
contingency plans were prepared using conventional methods and human knowledge. In contrast, the
MHVRA based disaster management plans are realistic, based on modern techniques and multiple
data sources, therefore ra more authentic and reliable for planning and management of disasters in

the province.

The disastermanagementplans are based on MHVRA study carried out to understand the hazard
vulnerability and risk at UC levels. The maittieria approach used irhisdisaster managemerylan

offers comprehensive understanding of vulnerable communiti#sUC levels, while offering
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concerned authorities with viable and best practices to minimize thealth impacts to the

communities

Provincial disaster management pliarprepared for 10 years from 202832 andwill be revised after
10 years on updating of the MHVRA study. The disaster management plan of Sindh Province is
comprehensive and covers guidelines on the complete spectrundissster management and

standard operating procedures to efficiently cope with disasters and emergencies in the district.

The disaster management plan is duly approved by Provincial Disaster Management Board and
demands its proactive implementation inut letter and spirit. The proactive implementation of the

plan will ensure reduced disaster losses and damages iprthence
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List of Basic Terms

Acceptablerisk

The level of loss a society or community considers it can live with and for

it does not need to invest in mitigation

Biological hazard

Biological vectors, microrganisms, toxins and bioactive substances, wik
may cause the loss of life or injury, social and economic disruptio

environmental degradation.

Capacity

Capacity may include physical, institutional, social or economic means a
as skilled personnel or collective attributes such as leadership

management. Capacity may also be described as capability.

Capacity building

Efforts aimed to develop humaskills or societal infrastructure within
community or organization needed to reduce the level of risk. In exter
understanding, capacity building also includes development of institutig

financial, political and other resources, at different lewvaishe society.

Climate change

The climate of a place or region changed over an extended period (typ
decades or longethat isstatistically significant in measurements of either t

mean temperature or variability of the climate for that region.

Coping capacity

The means by which people or organizations use available resource
abilities to face a disaster. In general, this involves managing resources, k

normal times as well as during crises or adverse conditions.

Disaster

A serious disruption of the functioning of a community or society cau
widespread human, material, economic or environmental losses which ex
the ability of the affected community or society to cope using its (
resources. It results from the combinah of hazards, conditions ¢
vulnerability and insufficient capacity to reduce the potential nega

consequences of risk.
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Disaster risk managemen
(DRM)

The comprehensive approach to reduce the adverse impacts of a disaster
encompasses all actionmken before, during, and after the disasters.
includes activities on mitigation, preparedness, emergency response, recq

rehabilitation, and reconstruction.

Disaster risk reduction /

disaster reduction

The measures aimed to minimize vulneraldbtiand disaster risks througho
a society, to avoid (prevention) or to limit (mitigation and preparedness)
adverse impacts of hazards, within the broad context of sustain

development.

Early warning

The provision of timely and effective informatio through identified
institutions, to communities and individuals so that they could take actio

reduce their risks and prepare for effective respagfise

Emergency management

The management and deployment of resources for dealing witaspicts of

emergencies, in particularly preparedness, response and rehabilitation

Forecast

Estimate of the occurrence of a future event (UNESCO, WMO). This t

used with different meanings in different disciplines.

Geological hazard

Natural earth preaesses that may cause the loss of life or injury, prop
damage, social and economic disruption or environmental degradation
example, earthquakes, tsunamis, volcanic activity and emissions, lands
rockslides, rock falls or avalanches, surfaiapses, expansive soils and del

or mud flows.

Hazard

Potentially damaging physicavent or phenomenon that may aae the loss
of life or injury, property damage, social and economic disruption

environmental degradation.

Hazards can imade natural (geological, hydrmeteorological and biologica
or humaninduced processes (environmental degradation and technolog

hazards). Hazards can be single, sequential or combined in their origi
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effects. Each hazard is characterized by its looatintensity, frequency an

probability.

Hazard analysis

Identification, studies and monitoring of any hazard to determine its poten

origin, characteristics and behavior.

LandUse planning

Branch of physical and soek@onomic planning thatletermines the mean;s
and assesses the values or limitations of various options in which land is
utilized, with the corresponding effects on different segments of

population or interests of a community taken into account in resuli
decisions. Lid-use planning can help to mitigate disasters and reduce risk
discouraging higliensity settlements and construction of key installations

hazardprone areas, control of gmulation density and expansion.

Landhis

Remote Monitoring CheeRost

Natural hazards

Natural processes or phenomena occurring on the earth that may constit
damaging event. Natural hazards can be classified by origielyageological
hydro-meteorological or biological. Hazardous events can vary in magnitu
intensity, fequency, duration, area of extent, speed of onset, spatial disper

and temporal spacing.

Activities and measures taken in advance to ensure effective response 1

impact of hazards, including the issuance of timely and effective early war,

Preparedness ) .
and the temporary evacuation of people adidestock from threatened
locations.

Prevention Activities to ensure complete avoidance of the adverse impact of hazards

Public awareness

The processes of informing the general population, increasing leve
consciousness about risks and how people can reduce their exposu
hazards. This is particularly important for public officials in fulfilling t

responsibilities to save lives and property in the event of a disaster.
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Recovery

Decisions and actions taken after a disaster with a view to restorin
improving the predisaster living conditions of the stricken community, wh

encouraging and facilitating necessary adjustments to reduce disaster ris

Relief / Response

The provision of assistance during or immediately after a disaster to meg
life preservation and k&ic subsistence needs of those people affected. It

be of an immediate, shotterm, or protracted duration.

Resilience Resilient

The capacity of a community, society or organization potentially exposg
hazards to adapt, by resisting onanging in order to maintain an acceptal
level of functioning. Resilience can be increased by learning from past dis

for better future protection and to improve risk reduction measures.

Retrofitting (or upgrading)

Reinforcement of existing buildljs and structures to become more resista

and resilient to the forces of natural hazards.

Risk

The chances of losses (deaths, injuries, property, livelihoods, economic a
disrupted or environment damaged) resulting from interactions betws
hazarg and vulnerable social conditions. Risk is expressed as Risk = Hg
Vulnerability. Some experts also include the concept of exposure to ref

the physical aspects of vulnerability.

Risk assessmerianalysis

A methodology to determine the naturend extent of risk by analyzin
potential hazards and evaluating existing vulnerability that could pos

potential threat to people, property, livelihoods and the environment.

Structural/ Non-structural

measures

Structural measures refer to arghysical construction to reduce or avo
possible impacts of hazards, which include engineering measures

construction of hazardesistant and protective structures and infrastructure

Nonstructural measures refer to policies, awareness, knowle
devdopment, public commitment, and methods and operating practic
including participatory mechanisms and the provision of information, w

can reduce risk and related impacts.
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Sustainable development

Development that meets the needs of the present witheompromising the
ability of future generations to meet their own needs. It contains within it
key concepts: the concept of "needs," in particular the essential needs @
world's poor, to which overriding priority should be given, and the ides
limitations imposed by the state of technology and social organization of

environment's ability to meet present and the future needs.

Technological hazards

Danger originating from technological or industrial accidents, infrastruc
failures orcertain human activities, which may cause the loss of life or in|
property damage, social and economic disruption or environme
degradation. Some examples: industrial pollution, nuclear activities

radioactivity, toxic wastes, dam failsetrangort, explosions, fires anspills.

Vulnerability

The conditions determined by physical, social, economic and environm
factors or processes, which increase the susceptibility of a communi

society to the impact of hazards.

Pagel5of 79



Introduction

5Aa8l aGSNJ Ad RSTAYSR a dal aSNAR2dza RAANMzZLIIARZ2Y 27
widespread human, material, economic or environmental losses or impacts and which exceed the
ability of the affected community or society tolc#S dzA Ay 3 Alda 26y NBAaA2dzNDSa dé
combination of natural hazards, conditions of vulnerability, and insufficient capacity or measures to

reduce or cope with the potential negative consequences.

Recently, climateelated disasters have pminently affected many people, particularly the lives of

the poor. Events such as droughts, floods, and cyclones are often terrible experiences for those
affected; they cause significant loss of life, destroy countless livelihoods, and devastate rofllions
people. In the coming decades, climate change is expected to exacerbate the risks of disasters. More
frequent and intense storms and floods, and ldagting droughts can erode existing community

coping capacity to prepare, respond and rebuaifter sucessive hazard events

The other adverse impacts of climate change, for example on public health, ecosystems, food security,
migration and on the situation oéspeciallyvulnerable groups such as children, the elderly and
women, will increase the vulnerdity 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 Sustainalpmdésvelo
Goals (SDGs). Coueslike Pakistanthat are already of humanitarian concern and has populations

that are highly vulnerable will face even greater risk owing to the impact of climate change.

As per the declaration of National B&er Management Act 2010, theqvinces are required to
develop disagtr management plans to effectively cope with disasters and emergencies. The objective
of disaster management plan is to adopt a proactive approach in managing disaster risk by building
capacity and strengthening institutional mechanisms. The plan is atmeguiovide direction and
guidelines to autbrities and other stakeholdersnd to layout the standard operating procedures to

be followed in the complete cycle of disaster management.

Multi-Hazard Vulnerability and Risk Assessment (MHVRA) is integpabfmtive risk management,
hence under Sindh Resilience Project (PDMA Component), MHVRA has been conducte@€détet

for Sindh ProvinceMHVRA is a multlisciplinary process involving the quantification of the frequency
and intensity of possible lzard(s), the assessment of the elements that can be destroyed or damaged
from possible disasters, and the degree of the damage each element can sustain when affected by

certain disasters of various intensities. The assessment of hazard, exposure, viitpenathicapacity
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leads to the risk assessment, which indicates the anticipated damages in case of a possible disaster.
Disaster risk assessment is normally the first step in planning for disaster management activities. It
provides an evidencbased estimton of the risk so that effective risk reduction measures can be

employed appropriately and cosffectively.

The development of MHVRA informed disaster management plan is based on diversified information
sources including satellitémagery Digital Eleviion Model (DEM), and pertinent information
collected from concerned department§o maximize relevance, applicability and impacts of MHVRA

informed disaster management plame developed for following return period agairesichdisaster;

- Cyclone and Stori8urge (100 years return period)
- Drought (50 years return period)

- Earthquakeg5years return period)

- Flood (50 years return period)

- Heatwave (50 years return period)

- Tsunami (D M)

The outcomes for MHVRA study are dégic in atlas including; landuselahdcover, critical
infrastructure, hazard, exposure, vulnerability, and risk maps of cyclone and storm surge, drought,

earthquake, flood, heatwave, and tsunami at UC level.

The MHVRA Informed Disaster Management Plan is a significant step towards dissiestt Sindh
because the foundation of disaster management plan is laid on realistic disaster risk identification and
efficient needbased disaster preparedness and response measuredeveéC multidisaster risk
identification will not only enable astt and effective disaster preparedness but also help in disaster
risk reduction at the gras®ot level. In addition, the plan is intended to strengthen the district disaster
management system and provide guidance on-gisaster preparedness, coordinateglsponse and

recovery through implementable agenda
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Overview of Sindh Province
Geography

The Province of Sindh is located in the southeastern part of the country. Its gross geographical area is
140,914 sq. km which is 18% of the country. The geograpdniealis 14 million hectares, of which
almost 8.0 million are cultivable. The remaining area is unavailable for cultivation, mainly in the
northern hills of the Khirthar Range, the eastern desert of Thar and Achharo Thar, and the riverine
I NB | ® {%lahdRee@ & arid. Annual average precipitation is between 128.80 mm/yr.; however,
the province has recently seen abnormal and heavy rain with densities ranging between 550 to 1600
mm, respectivelyThe mighty River Indus flows in the middle of the pnoei There are seasonal
streams which become active in the monsoon season, they emanate from the Khirthar hill range from
west of province, which fallout in River Indus and Arabian Sea. The boundaries of Sindh are touched

by Arabian Sea isouth, India ineast and Punjab in north and Balochistan in west.

The province took its name from River Sindh (as per the Greeks). Predominantly, it is an agricultural
and pastoral economy. Lately, natural resources have been found like petrol, gas, coal, granite and cut
stone, etc. These are being exploited, which contributes substantially to the national produce. The
province also has various industries, including textile, chemical, cement, steel, and others. Most
industries are located in Karachi, Kotri/ Hyderabad, &ulfkur. There are two modern seaports:
Karachi Port and Bin Qasim Port, both of which are situated in Karachi and serve the entire country,

including Afghanistan
Geology

The geology of Sindh is divisible in three main regions, the mountain rani§bastbfar, Pab containing

a chain of minor hills in the west and the Thar Desert and part of Indian Plaitioeastwhere the

main exposure is of Karoonjhar Mountains, which is famous for Nagar Parkar Granite. In the north
Sindh is enquired by rocks of iLa#tinge extending to Suleiman range and its southern most part is
encircled by the Arabian Sea. The rocks exposed in this area belong to upper Cretaceous which are
recent in age. The sufurface rocks are about 20,000 feet thick and belong to Cretaceai®sn
Cretaceous periods. Mostly the rocks are of sedimentary origin of clastic andlasiic nature and

belong to marine, partly marine and fluviatile depositional environments.

Basin wise Sindh lies in the lower Indus Basin and its main tectonicdsatre the platform and fore
deep areas. Thick sequences of Pab sandstone of Upper Cretaceous, Ranikot Group (Khadro, Bara,

Lakhra) of Palaeocene, Laki, Tiyon, and Khirthar of Eocene age, Nari Formation of Oligocene, Gaj
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Formation of Lower to Middle Mioce, Manchar of Upper Miocene to Pliocene, Dada Conglomerate
of Pleistocene are present in various areas of Sindh. Limestone and sandstones are the most dominant
sedimentary rocks in the area. Structurally Sindh contains gently folded anticlinal featmdsty in

north-south direction.

Demography

Sindh has the second highd$ttman Development Indeout of all of Pakistan's provinces abQ. The

2017 Census of Pakistan indicated a populatiod §854,510persons According to2017 census,
urban population in Sindh is 51.89% and rural is 48.10% of thepiaaince population. According to
the Economic Survey figuresgthteracy rate in Sindh fahe year2018was62.2% .The male literacy

rate in the province in 67%, whereahe female literacy rate is 44%.

Society

The society is cosmopolitan and the languages spoken besides Sindhi are Urdu, Punjabi, Pashto, Siraiki,

Balochi, Bahui, Rajasthani, and Gujarati

Sndh's population is predominantly Muslim. The province of Biiglalso home to nearly all of
Pakistan's Hindus, numbering roughly 2.0 million, although most Sindhi Hindus migrated to India at
the time of the partition. Smaller groups of Christians, Paresis or Zoroastrians, Ahmadis, and a few

members of the Jewish oamunity can also be found in the province.

Economy

As of the rest of Pakistan, the economy of Sindh is predominantly agricultural and depends almost
entirely on artificial irrigation. The principal source of water is the Indus River, on which threeamigat
barrages have been builudduBarrageon the Punjab border; th8ukkurBarrage in Sukkur and the

KotriBarrage at Jamshoro is the farthest at south.

Sindh's principal crops are wheat, rice, cotton, oilseeds, sugarcane, vegetables and fruits. Sheep,
cattle, camels, and poultry are raised, and there is a healthy fishing industry as well. Manufacturing
industries are concentrated in Karachi, Hyderabad, Nooriabad, Kotri and Sukkur. They produce textile
products, cement, cardboard, chemicals, electric posugoplies, rattoad equipment, machinery and

other metal products.
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Administrative System

Sindh province is administratively governed throu@hdivisions namely Karachi, Hyderabad,
Mirpurkhas,Shaheed Benaziraba8ukkur and Larkana. Thelivisions, headedypCommissioners are
further subdivided into30 districts which are governed by Deputy Commissioners. Karachi being a
metropolitan city cumdivision isparallellyadministered through Karachi Metropolitan Corption
(KMC) followed by its sutategorization into District Municipal Corporations (DMCs). There 42e 1
Talukas witf®54union councils across Sindfotal settlements in Siddincluding Karachi as per DMIS

is49,348 (named and unnamed settlements)
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Hazards, Vulnerabilities and Disaster Risks Profile of Sindh
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Disaster Risk Profile of Sindh Province

The Province of Sindh is the second most populous province of Pakistan with approxRiz2éBs
2T GKS O2dzy i NBQa 2 (58407 rhidst(H0DM Sqyk) arld & pofulation | Y | NEF

exceedingt7 million. It consists 080 administrativedistricts andé administrative divisions.

This unigue geographical juxtaposition has made the province of Sindh vulnerable to most kinds of
disasters, with river flood and hill torrents frequently occurring since 2010. Sindh faces floods in
varying intengy almost every year. There have also been examples of cyclones and earthquakes in

the province but their frequency has been quite low, with most of the Sindh lvelagvely safe with

regardi 2 @dzf Y SNI oAt AGE G2 S| NIKIdzinatzanditiprs ynakg&i0a 3 S 2
more vulnerable to monsoon floods and droughts. The effects of climate change and associated
variability in the monsoons means that the occurrence and intensity of floods have significantly
increased in tke lastdecade The efect of climate change has also resultedrioreasing instances of

extended heatwaves in the urban centers, as well as, increased frequency of cyclbalgiel

highlights theModerate to high risk profile of SindProvince for natural disasters.
Floods

The topography of Sindh Province is almost flat and located at the bottom of Indus basin. The surplus
water of Indus River and its tributaries including monsoon has to pass through Sindh. Hill torrents
which emanate from Balochistan are also adding up &plressure on both accounts, till its outfall in

the Arabian Sea. The River Indus in Sindh is dangerous, because it flows at ridge. In case of breach the
out flowing water cannot be drained back into the river at any point. The Indus River is also popular

for changing its course.

High floods since the creation of modern irrigation network in 1932 are being monitoredzivdre

Indus is contained by flood protection embankments, which are 1400 miles long, so as, to protect
irrigation network emanating fromhiree barrages having 12.8 million acres of command area.
Besides, there is a large network of surface drainage and 6000 public tube wells, roads and railways
network, cities / towns, rural settlements etc. The high floods occurred during 1942, 195619887,

1973, 1975, 1976, 1979, 1992, 1994, 1995, 2003, 2005, 2007, 20102002&nd 2022

Cycloneand Storm Surge

The coastal districts have also been adversely affected by cychmmesesulting storm surgelhe

three coastal districts Karachi, Tha#t and Badin, are highly vulnerable to cyclone emergency. The
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districts of Thatta and Badin have been badly affected on several occasions. Cyclones not only wiped
out the human settlements and resulted in the huge losses of human and animal lives, batdbey
destroyed and damaged fishing boats, therefore badly aiffigcthe livelihood of the majority of

residents of these two districts.

Historically, the tropical cyclones formed over the Arabian i8adelandfall at the coastal areas of
Sindh. Major cyclones during the last 100 years which hit Sindh were in May 1902, June 1926, June
1964, November 1993, June 1998, May 1999 and June ZB@Tohe 02A). The Cyclone Yemen in

1999 hit three coastal districts of Sindh, where 244 loss of life, 40177 animals perished, villages
affected to 1449, houses damaged to 29873, population affected 0.5 million was reported. Damaged
infrastructureincluded 16 Health facilities334 Educationalnstitutions and 208 knof roads. Loss in
financial tems was about Rs. 3.231 billioketi Bunder town was wiped out four times in recent
history. The cyclones of 2010 (PHET) and 2011(KIELA) also emerged dugegrielvack, out of

which PHET caused significant damages in district Tha@lta. 1998 Gujrat cyclone resulted in

AydzyRFGA2Y 2F mnnQa 2F @QAatfl3Sa +Hftz2y3a GKS Ozl ait

Tsunami

The Sindh province can be a recipient of a tsunasaisder. A tsunami disaster occurred in November
1945 at Makran coast in Balochistan Province. It produced sea waveslafriheight that killed
about 4,000 people. Although Karachi was away fromethieenter, but still it experienced 6 feet high

sea waes which affectetharborfacilities

The effects of tsunami of December, 2@04 to Sumatra earthquakeere also felt along the Pakistan
coastline. Abnormal rise in water detected by tide gauge station at Keti Bander area created panic in

the coastal poplation including Karachi.

Drought

Sindh geographically can be divided into four zones namely eastern desert, western hilly /
mountainous area, coastal area in the south and irrigated agriculture area in the middle. Its 60% area
is arid receiving rainfalbn average of 5 inches during monsoon and very little in Decerabér
January. Theeople living irarid area depend upon the scanty rainfall raising livestock atahting

millet crops. The failure of rainfall and global climatic effects reduce the vsafgulies in Indus River
System (IRS). Sindh being at the end of the system usually takes the brink. Besideisdtafaground

water is brackish and 80% agricultural land is affected by water logging and salinity.
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Traditionally, opleliving inarid aea usually move to canal commanded asda case of drought,
however, the recordow flow in the river Indus from 1998002 created havoc in the entire province.
Historically, Sindh faced the worst drought situation during 1871, 1881, 1899, 1931, 1942%hd

The last one persisted till the year 2002. Around 1.4 million people, 5.6 million cattle head and 12.5
million acres cropped area were affected. The ground water depleted-#t03eet, and the quality of

life became poor. As@sult, malnutrition anddiseases erupted. The cultivated area reduced in 1998
from 3.415 million acres to 2.611 million acres. The most affected was wheat area 22% ahdosgte a
35% which created food scarcity all over Sindh, except for a couple of districts. There masd®us

drop out (about 27%) in schools, due to drought situation.

During the year 2012 also the drought situation was severe, but late monsoon rains saved the area
from devastation, even than about 15% population of Tdiatrict moved to barrage commanarea

with their livestock in search of livelihood.
Earthquake

Sindh province is prone to earthgkes due to its location alorgeological tectonic line This line runs

under Karachi and through the Khirthar Hills and Thar Desert, anthliasd earthquakes in the past.

The 2001 earthquake affected the Tharparkar and Badin districts and resulted in the deaths of 12
people, the injury of 115 people, and the full or partial damage of over 44,000 houses and 1,400 public
sector buildings. ThBnancial loss was estimed to be around Rs. 2.4 billios.5 Mearthquake jolts

were recorded in Karachi on ®6@uly, 2013, due to an earthquake in Iran.
Heatwave

Sindh province in Pakistan experiences heatwaves during the summer months, with temegratu
reaching as high as 5C (122°F). These heatwaves can last for several days and can be extremely
dangerous, as they can cause heat stroke, dehydration, and otherrbledtd illnesses. The
province's hot and arid climate, coupled with its high papoin density, makes it particularly
vulnerable to the effects of heatwaves. In addition to the health impacts on individuals, heatwaves in
Sindh province can also have significant economic and societal impacts. The high temperatures can
damage crops, leang to reduced yields and food shortages. Heatwaves can also disrupt daily life and
activities, as people may be forced to stay indoors during the hottest part of the day. This can impact
businesses and lead to economic losses. Furthermore, the heatwanesso increase the demand

for electricity, putting a strain on the power grid and leading to blackouts.
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Tablel: Moderate to high risk profile of Sindh

S#

District

Riverine
Flood

Met
Drought

Agr.
Drought

Tsunami

Cyclone

Heatwave

Earthquake

Storm
Surge

Badin

K

K

K

Dadu

Ghotki

Hyderabad

Jacobabad

o O |~ W N |

Jamshoro

X IR R X IR

X IR R X IR

X IR X |IX |®R|R

Kambar
Shahdad#ot

X

=

=

KarachiCentral

KarachEast

10

KarachKorangi

11

KarachiMalir

X IR |”R (X

=

X IR |®R (X

12

KarachiSouth

=

=

13

KarachWest

14

Kashmore

15

Khairpur

16

Larkana

17

Matiari

X IR R X

18

Mirpurkhas

19

NowsheroFeroz

20

Sanghar

X IR X IX IR R [X X

R IR X IR IR |R XX

R IR X IR |®R R [X X

21

Shaheed
Benazirabad

X

X

X

22

Shikarpur

23

Sujawal

24

Sukkar

25

Tando Allah
Yaar

26

Tando
Muhammad
Khan

27

Tharparkar
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- Riverine[ Met Agr. : Storm
S# District Flood | Drought | Drought Tsunami| Cyclone| Heatwave| Earthquake Surge
28 | Thatta K K K K K K
29 | Umerlot K K

Disaster Risk Reduction Strategies and Initiative®dASIindh

PDMASiIndhwas established after promulgation of National Disaster Management Act 2&1per

its mandate (Tabl&) and keeping in view the global disaster risk reduction activities, PEithhas

taken several disaster risk reduction initiativ8$e authorityhas adopteddifferent strategies to

understandand managelisaster risks, as well agrengthening disaster risk governan&yinvesting

in disaster risk reduction for resilience and enhancing disaster preparedness for effective response

FYR (2 a.8408NE I DY NBO2OSNEX NFPBADMA Siridi idtendsit@ y | Y R
minimize impacts of disaster by effective planning, and preparedness
Table2t 5a! {AYRKQ& al yRIGS
Policy 1 Formulate the provincial disaster management policy obtaining
approval of the Provincial Commission
1 Coordinate and monitor the implementation of the National Pol
National Plan and Provincial Plan
Risk Mitigation 1 Examine thevulnerability of different parts of the province f
different disasters and specify prevention of mitigation measurg
Disaster Managemen| § Lay down guidelines to be followed for preparation of disas
Plans management plans by the Provincial Departmentd abistrict
Authorities
Preparedness 1 Evaluate preparedness at all governmental or Jgmvernmental
levels to respond to disasteand enhance preparedness.
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Examine the construction in the area and if it is in the opinion {
the standards laid down havweot been followed it may direct thg

same to secure compliance of such standards

Ensure that communication systems are in order and disg
management drills are being carried out regularly, and performg
of such other functions as may be assigned toyithe National of

Provincial Authority

Disaster Response

Coordinate response in the event of disaster

Give directions to any Provincial Department or authority regar

actions to be taken in response to disaster

Provide indispensable technical assistance or give advice tg
District Authority and Local Authorities for conveying out th

functions eféctively

Community Baseg
DRM

Promote general education, awareness and community trai

relating to the actions to be taken in response to disaster.

Fiscal Management

Advice the Provincial Government regarding all financial matte

relation to disastr management
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Typesof Disasters antheir Management
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FloodManagement

Characteristics of Flood VulnerabibfySindh

Riverine floods, although, are characterized by heavy water flow but generally give enough cushion to
authorities to vacate vulnerable and endangered areas as experien@d2h However, contrary to

this, hill torrents, are of less intensity, but creasignificant dent to lives and properties of people
because their occurrence is sudden and water favith gravitational pull. The western districts of

the Province face the risk of flash floods originating in the western mountain ranges. Districts,such as
Dadu, Kambar Shahdadkot aoithersare vulnerable tolash floods due to heavy rains as experienced

in recent 2022 floods in the provincat least801 peoplelost theirlives, including 160 childreore

than 14 million people in the provinagere badly affected, of which only 377,000 are living in camps
right now.Previously, the 2010 flood effectegkarly23 districtsin the province, includingdshmore,
Ghotki, Shikarpur, Sukkurarkana and Khairpur among othef$e flood effected oveone million

peopleand submerged nearl®,000 villages.

SOPs for Flood Management in Sindh

Preparedness

1. Recording of daily river discharge at barrages in Sindh, and regskendination among

stakeholders.
2. In case of high discharge, dissemination of warningsaderds to masses living in flood plaif

3. ldentification and inspection of vulnerable embankments likely to be affected due to flog
duringpreY2y a22y &Sl az2ysz |a LISN a. dzyR al ydz

4. Inspection and readiness of flood fighting equignt available with district governmer,

departments prior to flooding season
5. Classify and map bunds based on their origin (Mud, Brick, Stone, Concrete, Boulder, ef
6. Readiness of flood camps in high riverine flood and breaching risk areas
7. Maintenance ad strengthening of identified weak embankments

8. Awareness and motivation campaigns on construction of flood resilient buildings

infrastructures.
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9. Regular awareness campaigns on flood precautions and safe evacuations using variou

platform.

10. Inclugon and implementation oDisaster Rsk Reduction (DRR) measures in developm

projects at planning stage for building flood resilient infrastructure

11. Conduct of satellite imagery based study for identification of vulnerable embankments k

each monsoo and flooding period.

12. Collection and management of contact information of area/village influential fart aled

warning dissemination.
13. Readiness of communHyased volunteers and other related organizations / NGOs.

14. Regular communitypased flood fightingrainings through government departments or a

other appropriate platforms.

15. Installation of digital flood level gauges along embankments and dissemination dfrmea

flow level measurements to concerned authorities

16. Installation ofsurveillance cameras at safe places for consistent monitoring of strug

integrity of vulnerable embankments.

Response

1. Mobilization of rescue services, reled\NGOs, scouts and volunteers.
2. Evacuation of people and livestock to shelters/camps.

3. Camp maagement as per standard practices

4. Relief distribution

5. Precautionary measures for communicable diseases

6. Activation of mobile health and education services for flood affectees

7. Arrangements for early recovery including flood-watering and earlyrestoration of

communication and essential services
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Recovery and Rehabilitation

Damage assessment of flood affected areas.
Conduct post flood repairs or refurbishment of embankments/barrages/canals
Resettlement of populabn on build back better basis.

Complete restoration of communication and essential services
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Flood Risk Severity in Sindh
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Action Plan for Flood Hazard Management

Action

Timelines

Responsibility

Letter to irrigation department
for identification of vulnerable
embankments and disaste

mitigation measures

AprikMay

PDMA

Inspection, maintenance an

ensure readiness of floo
fighting equipment availablé

with PDMA

May-June

PDMA

Inspection, maintenance an

ensure readiness of floo
fighting equipment availablg

with line departments

May-June

Local Government, Irrigation,
and other relevant

functionaries

Letter to concerned
departments for removal o

congestions in water ways

May-June

PDMA

Conduct pre mMOonsool
meetings/conference with

concerned departments

JuneJuly

PDMA

Organization and conduct of pr
monsoon meetings headed [
DDMA and chalking out ¢
monsoon  contingency  an

action plans

JuneJuly

PDMA to write letter to

concerned departments an
organize  sah meetings

through online or othern

feasible mechanism
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Interaction and close liaiso| JuneJduly PDMA

with PMD on weather forecast

Dissemination of sever| Based on forecast PDMA
weather alerts to concerne(
DDMA and likely population t

be affected

Daily monitoring of discharg| During flooding Sindh Irrigation Department

data and flood inundation level

Deployment of man ang Pre and during flooding Sindh Irrigation Department
material resources and soakin
inspection and monitoring 0

flood protecting infrastructure

FloodRisk Management Projects

Given the increased risk of floods across the Sindh province, following tgrajecrecommended to
be undertaken by PDMA in consultation with various authorities and departments to better prepare

for flood hazard and risk management:
1. Geomorphological study of flooglain andriver course modelling

Geomorphological mapping of the fluvial landforms and sediments that developed on large lowland
floodplains are the Wistorical frameworRin which presentday fluvial processes operatend
represents an active and dynamic control on the modern floddshis regard,flood plain studyis
recommendedor identification of bottlenecks, including elevated islarfdanex¢ A) impeding the
flow of (super) flood water, and Indus River course modeling (historic and predictive) for simulating

catchment processesd river flow, etc.
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2. Conduct feasibility study for Indus River trainirand straightening

River training measures, like bell bunds, confine the river flow within the embankmerite
dredging makes the river deeper so it can hold more waBtraightenng the river removes the
meanders and increase the veloaitithe waterto pass through an aredhisstop a backlog of water

and reducsthe risk of floodingDetailed concept is given in AnnBx

3. Installation of river/flood flow digital gauges at suitdle locations for real time monitoring

of water level, water discharge rates, wave height andvilepeed

Digital water gauges may be installed to collect water flow characteristics. Digital water gauge is an
electronic device, which uses an advance processor chip as a controller, records the water flow
characteristics through measuring electrodes and transmnitsing wired/wireless communication

channel after digital processing.

4. Monitoring of vulnerable bunds using IP Camera systems and Drdoesurveillance during

floods

Image camera sensors and drones have relatively low procurement cost, portabjhyefficiency,
durability, minimum maintenanceand low power consumption. Camera networks can effectively be

used at remote¥ [ |y @&nkoding check postior reaktime monitoring of flood level.
5. Capacity bdding of vulnerable communities

Create Commuity BasedDisaster Risk Manageme(€BDRM) associations and equip them with

training and equipment for early response, including rope rescue, sand bags, bamboo and others.
6. Dewlop emergency operation center

Establish and equip emergency operation centghwiodern tools and techniques for management

and operation activities in pre, during and post disaster events.

7. Establish a database of resources and equipment for emergenesponse in relevant

agencies

Create a welmaintained data repository for all adable resources with operational status, quantity,
location, and maintenance authority in districtBhis will help in @tting the right resources, to the

right place, at the right time.
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DroughtManagement

Drought occurs in circumstances arising duaetmporary reduction in water availability below the
normal or expeatd level for a specified period\ 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
below average precipitatiortonsistently Drought risk characterization is therefore, paramount to

assessing food vulnerability and ensuring livelihoods in communities.

Climateof Sindh

Sindhis characterized by a semitropical climate, with hot summers frony kdaAugust and cold
winters from December to January. During the summer,tdraperaturecan frequently rise above

46°C, while in the winter it can fall belowZ.

The average annual total precipitation in Sindh is about2&0 millimeters, with morehan 70% of

it occurring during the monsoon season from July to August. This scarcity of water is compensated by
the inundation of the Indus River twice a year, due to the spring and summer melting of the Himalayan
snow and by precipitation. However, thegatural patterns have been somewhat modified by the

construction of dams and barrages on the Indus River.

HistoricalCatalguefor Sindh Droughts

Sindh province of Pakistan has confronted with shortage of rainfall especially on eastein itsde

Thar Desert. From time to time, the Indus Basin have been hit by the droughts and associated famines.
From 19th to 1st half of 20th century, famines tyadlg occurred after every to 8 years1871, 1881,

1899, 1931, 1947, and 1998 were declared the worst drought years in Sindh praabte 3 lists the
historical drought of Sindh.

Thar Desert

Desert area of Thar is the most drought prone region in Siadivince. TharDesertpresents an
undulating surface, with high and lesand duneseparated by sandglainsand lowbarrenhills,

or bhakars, which rise abruptly from the surrounding plains. The dunes are in continual motion and
take on varying shapes dnsizes. Older dunes, however, are in a sstabilized or stabilized
condition, and many rise to a height of almost 500 feet (150 metres) above the surrounding areas.
Severaplayas(salinelakebeds), locally known athands, are scattered throughout thregion The

soils consist of several main grompdesert soils, red desertgnils, sierozems (brownish gray soils),
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the red and yellow soils of the foothills, the saline soils of the depressions, and the lithosols (shallow

weathered soils) andegosolgsoft loose sds) found in the hills.

All these soils are predominantly coarsextured, weltdrained, and calcareous (calcitmearing). A
thick accumulation of lime often occurs at varying depths. The soils are generally infertile and, because

of severe wincerosion, are overblown with sand.

Thegrassedorm the main natural resources of tlesert. They provide nutritive pasturage as well as
medicines used locally by the inhabitanfdkaloids, used for makingedicineand oils for
makingsoapare also extracted. There are five major breedsattle in the Thar. Among those the

Tharparkar breed is the highest yieldemoilk, and the Kankre breed is good both dseast of

Table3: Historical Catalogue of Sindh Province

Affected Human Livestock
Timeline | Severity Affected Areas Human losses Affected losses
Population Livestock
1998¢ Extreme| Sindh, Balochistan | 3.3 million NA 30 2 million
2002 million
Nara, Achhrarhar
2200155 Severe | and Thar, Kohistan - 1366 -
and the Kachho regio|
Tharparkar, Umerkot,
Dadu, Thatta,
2;)01i39c Severe Sanghar, Kambar 184,244 - -
Shadadkot, Jamshort
and Badin

Source: Center for Strategic and Contemporary Research

burdenand as a milkproducer.Sheepare bred for both mediunriine and roughwool. Camelsare
commonly used for transport as well as for plowing the land ather agricultural purposes. Crops

like wheat and cotton are grown in selected regions wheager is available.

As water isscarce the seasonafainwater collected in tanks and reservoiis used for drinking and
domestic purposes. Mogjroundwatercannot be utilized, because it lies deep underground and is
often saline. Gooaquifershave been detected in the centrahrt of the desert. Apart from wells and

tanks,canalsare the main sources of water in the desert.
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Due to inadequate and erratic rain patterns, the Thar Desert, in sButha G SNy t {1 Aadl y¢
province, is a droughprone regionAs a result of theeriodic andprolonged dry sped| the Thar has

seen years of belowsverage crop production and losses of cattle, which have exacerbated the already

dire food insecurity and malnutrition situation in the area. Limited access to clean water and proper

sanitaton has also compromised health conditions of the affected households.

SOPs for Drought Management in Sindh

Preparedness

1. Implement Drought Early Warning System (EWS) at provincial/district level to get
indications of the impending drought and its aaguences, e.g. forecast of impending drou
conditions related to changing weather conditions linked to El Nino or La Nina events.

2. Implementation of water supply and demand management and encouragement of eff
irrigation systems in agriculture.

3. Resarch and promote drought resistant agriculture crops.
4. Resilience and improvement of adaptive capacity of farmers.

5. Monitoring of temperature, precipitation, potential evapotranspiration, soil moisture, stre
flow, groundwater levels, lakes, and reservdirsdrought forecasting.

6. Control ground water extraction from upper and lower aquifers to be within the sustain
yield limits.

7. Desalination of sea water and reuse of treated waste water.

Response

1. Assess data about the nature of drougiainditions and their impact.
2. Provision and installation of solar water pumps for availability of clean drinking water.

3. Public information campaign for water management aotservation

Recovery and Rehabilitation

1. Cash and ukind support to farmers for next cropping.

2. Awareness and encouragement of farmers on best irrigation practices and eggtservation
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AGRICULTURAL DROUGHT HAZARD IN SINDH
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METEOROLOGICAL DROUGHT HAZARD IN SINDH
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Meteorological Drought Risk Severity in Sindh

METEOROLOGICAL DROUGHT RISK IN SINDH
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Action Plan for Drought Hazard Management

Action Timelines Responsibility

Interaction with PMD forl Based on forecast PDMA
forecasting and monitoring o

drought

Dissemination of forecast t| Based on forecast PDMA
concerned DDMA and loc;

community

Mobilization of NGOs, INGOs a| Duringdroughtperiod PDMA and DDMA
individuals for stocking of foo|
and life support items to preven
and mitigate famine condition;
deperding upon severity and spe

of drought

DroughtRisk ManagemerRrojects

Drought is one of the most frequently occurring natural disaster in Sindh Province, which effects the
poorest segment of society the mosthereby, the mostiable approactor authorities to relieve
masses from drought hazard is to untide poverty elevation measures the&n help to overcome
drought hazardy providingcommunities with the resources and support they need to bettepare

for and cope with drought implicationBoverty elevation measures such as job training programs and
microfinance can help individuals and families to diversify their livelihoods and become more resilient
to the impacts of droughtSuch poverty elevatiomitiativescan also help to improve overall health

and weltbeing, which can make communities more liesit to the effects of drought

Given the increased risk of drought across the Sindh province, following projects are recommended
to be undertaken by PDMA in consultation with various authorities and departments to better prepare

for disaster hazard and risk management:
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1. Conduct feasibity study for identification of suitable sites for rainwater harvesting and

aquifer recharge in the province.

The rainwater harvesting sites should be identified by using geospatial technologies and ancillary data,
which can be used as clean water aquifeyscommunities, which in turn can use it for drinking, and

irrigation purposes.

Potential rainwater harvesting sites may be identified by using Analytical Hierarchy Process (AHP) and
spatial analyst tool, with multiple thematic layers (rain data, popafatdigital elevation model, soll

type, etc.)

In order to encourage raiwater harvestingn Tharparkar and other desetistricts the construction
of tankas (underground storage tanks) be supported by financial means in terms of soft loans/aids.

This softoan scheme maybe continued until 1 to 2 tankas are constructed in each small village.

Installation of waste water recycle plants using Soil Aquifer Treatment (SAT) techniques near major
cities of Tharparkar such as Mithi and Deplo may be carried outr&dted water may be utilized for

agricultural purposes.

2. Provision of internet facilities throughout droughprone districts

It isrecommendedto connect Thar and other districts population with thwrld through internet.
Skillfullaborcan beproducedby arranging short training courses and providing computer and internet
facilities, so that they can earn moneyline and generate a reliable income, independent of the

weather conditions. It will in@ase their food buying capacity and reduce povertyegion.

3. Establishment of Solar Energy Park

To increase the income/employment situation in the area appropriate /feasible development projects
such as installation of Solar Energy Park can boost economic situation of the area. Multiple solar

energyparks can be established at suitable locations after conducting a feasibility study.

4, Building infrastructure to promote tourism

Thar culture is very rich and attractive, it can be exploited for boosting tourism and improving lives of
the local Thar commutyi. Sports activities such as desert safari, camping, desert jeep rallies etc. may

be promoted.
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Initiatives may be started to promote tourism by building infrastructure such as big/enterprise scale

farmhouses; educating the masses; and promoting the Thiawre through media campaigns.
5. Establishment of camel dairy production plants

Establishment of camel farming and processing plants for manufacturing of camel dairy products for

export purposes.
6. Establishment of local grain storage warehouses

Establishmentf local storage of wheat/grains warehouses in fiad areas, keeping in view the-El
nino period. Quantitative assessment should be carried out for goods storage keeping in view the

requirement of goods during consecutive seven years with less rain.
7. Establishment of ambulance and health facilities

{AyO0S:T NBY2(0SySaa Aa |y A&aadzsS Ay FFRRAUGUAZY (2 ¢K
efficient and well distributed ambulance services are required in Thar so that drought effected/mal
nutrient paients from remote areas/villages can be reached to major hospitals in main cities of the

district/province.

Moreover, it is suggested to initiate an @mbulance service in Nagarparkar due to its remoteness

and dense population.

Other than matutrition, major health care facilities required are in terms of gynecologist and
GNBFGYSYyid 2F aylr{1S 2N AyaSoiQa oAtSao

A selected female from a cluster of villages1(b villages) in Thar can be sponsored by
Govt./NGOs/INGOs to get medical education/professionairs®s in major cities of Sindh. These

females after getting trainings/education can serve as doctor/lady health workers in their villages.
8. Improve mechanism for declaration of drought

One indicator described in Calamities Act for the declaration of drasghe total rainfall in monsoon
season. However besides overall rain falls count the spread of rain (i.e. the number of rains spread

over a total period of monsoon) in full monsoon season need to be accounted.

It is suggested to use geospatial technolégynonitor and assess the cultivated area, type of crop

and crop in stress, so that timely distress period can be calculated.
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9. Improve grain distribution mechanism during drought

Wheat distribution is the most favored exercise by the government aimed for disaster relief. Tons of
wheat bags are distributed every time in case of droughts as well as other calamities like Riverine

Floods or displacement.

However, for fair distributionand to avoid its theft, it is suggested to place video cameras on
distribution points/centers. Also, stock count technologies like RFID/barcode scanning may be used to
ensure transparency in storing and distribution of grain sacks to the deserving p&epigorarily

vehicle tracking device can also be installed on goods distribution trucks for their monitoring.
10. Rain through cloud seedling

Cloud seeding isweather modificatiortechnique aimed at enhancing precipitation from clouds. A
program may beinitiated under which cloud seeding may be dodaring monsoon or western
disturbance system at Tharparkar region. This program will greatly help in mitigating the effects of

drought in the region.
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Earthquake Management

Out of all the natural hazards counted, Earthquake is one of the most severe hazards which can neither
be predicted nor be controlled. Pakistan is situated in a highly seismically active region which has
experienced many disastrous earthquakes during histbtimes. The last 100 years alone include the
1945 Makran coast earthquake wiM 8.0, the Mach earthquake in August 1931, M 7.3, the Quetta
earthquake in 1935, M 7.4, the Pattan earthquake in 1974, M 6.0, and the recent disastrous
Muzaffarabad earthgake in October 2005, M 7.6, which has shaken the entire nation in many ways.
Many active faults exist in Northern and Southern areas of Pakistan and more than half of the total

population are livingn earthquake prone areas.

It is globally realized thatqorly-constructed buildings and houses are the main reason for the large
number of victims due to earthquakes. In recent years several destructive earthquakes occurred in
the world, with significant social and academic impact. The observation of strongprmand
aftershock sequences as well as the investigation of the destruction from these earthquakes, provide
the disciplines of seismology and earthquake engineering with informativk \atuable data,

experienceslessons, and raise a number of importaetentific problems.

Earthquakes, unlike many other natural hazards, have the potential to cause catastrophic losses.
Although Sindhhas a low earthquake risk, a major earthquake could still occur under a heavily
developed and populated are&speciallyin Karachi The impact of such an earthquake could have
widespread consequencasd thereby it is important to recognize the potential for such catastrophic

impacts.

Geology of Sindh

The geology of Sindh is divisible in three main regions, the mountaiesaridirthar, Pab containing

a chain of minor hills in the west and in east it is covered by the Thar Desert and part of Indian Platform
where the main exposure is of Karoonjhar Mountains, which is famous for Nagar Parkar Gmnanite
the north Sindh is ejuired by rocks of Laki range extending to Suleiman range and its southern most

part is encircled by the Arabian Sea.

The latest earthquake that affected Sindh desert area was recorded in the year 2001 in Tharparkar
district and the bordering Badin Distriwas also badly affected. Due to this earthquake 12 people lost
their lives, 115 personsgvere injured, 1989 houses were fully damaged, 43643 houses partially
damaged and 1406 public sector buildings got damaged. Loss in financial terms was recorded around

Rs. 2.4 billion.
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A geological tectonic line runs under Karachi through Kirthar Hills / Mountains to-weshof Sindh

and Thar desert, which may cause a major earthquake in the future.

SOPs for Earthquake Management in Sindh

Preparedness

1. Identifying and inventorying wéabuildingsstructures especially in urban settings of t

district and situatios demanding action by concerned departments.

2. Preparation of landuse plans, town plans and implementation of building codes in

residential shemes, schools, public and private offices.

3. Implementation ofDRRmeasures in public infrastructure development schemes.

4. Establishment of search and rescue infrastructure and services which can be mobilized

responder in postarthquake situation.

5. Mobilize NGOs, INGOs, community development organizations and volunteers, and ¢

earthquake safety awareness campaigns and drills especially in main urban settings.

6. Availability of necessary material and equipment required for establishing tempsinatiers
with life support facilities i.e. mobile medical camps, schools, power supply, wate

sanitation etc.

7. Availability of alternative communication system in case if usual communication meat

disturbed by earthquake.

8. Preparation of medical emmgency plan to manage mass casualtiecaseof any major

earthquake event

Response

1. Obtain firsthand information on intensity of earthquake and damages; prioritize areq

search and rescue operation.
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2. Mobilize communitybased volunteersscouts and other trained personnel to hard hit are

to assess situation and help victims.

3. Establish emergency camps / shelters with necessary life support facilities.

4. Establish medical camps for provision of first aid and possible medical assistanoeetd. ir|

5. Evacuate people from damaged houses to safe places and shelters.

6. Provide security in affected areas and maintain law and order situation to prevent inci

of thefts and stampede.

7. Arrange and conduct aerial / drone survey of the affected areas.

8. Establish information and help desks for facilitation of affectees.

9. Restore essential services like power, water supply and telecommunication of @

infrastructure like hospitals, controboms, etc. on priority basis

Recovery andRehabilitation

1. Detailed damage and need assessment for recovery and rehabilitation.

2. Rehabilitation on bud back better princig.
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Earthquake Hazard Severity in Sindh
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Earthquake Risk Severity in Sindh
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Action Plan for Earthquake Hazddnagement

Action

Timelines

Responsibility

Mobilization of man and materig

resources for rescue and recove

Post disaster

PDMA and DDMA

Mobilization of NGO, ING(
volunteer groups, scouts an
armed services for rescue ar

recovery

Post disaster

PDMA ad DDMA

Coordination and establishment ¢
relief camps, mobile medice
camps, life support facilities an

provision of relief to affectees

Post disaster

PDMA and DDMA

Coordination and mobilization @
rescue teams to search and resc

life in collapsed structures

Post disaster

PDMA and DDMA

resourceson Build Back Bette

principles

Coordination ~ with  Nationa| Post disaster PDMA
Disaster Management Authorit

(NDMA) for seeking assistan

from international  agencies

(depending on severity of even

and damages/losses)

Coordination and mbilization of| Post disaster PDMA
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EarthquakeéRisk ManagemerRrojects

While the risk of geophysical hazards is low inpih@vince, recommended projectaaybe

undertaken to avoid losses in case of jokspecially in densely populated urban areas.
1. Ensure implementatiorof building codes and standards

Prepare policy and SOP to ensure new buildings are constructed as per the seismic codes and standard

of the area.
2. Identification and retrofitting of weak existingstructures and unsafe buildings

Coordinate with local community regarding unsafe buildifgshools, hospitals and government
offices)and regularly conduct building safety surveys to check structural iityegfrbuildings against

the seismic risk and take necessary retrofitting measures to strengthen weak structures.

Create database of vulnerable and unsafe buildingstakeretrofitting measures to strengthen the

structure of such buildings
3. Preparation d rescue and rehabilitation plan

Coordinate with line departments to create a comprehensive plan with clearly defined roles and
responsibilities of first responding departments, as well as, correspond with rescue agencies/NGOs
for their role in an event oéarthquake. The plan should also detail the rescue equipment available

with concerned departments.
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Heatwave Management

Heatwvave is a result gbint phenomenon which occurs on sea and terrestrial afe@sar coastal belt
Heatvave take place when lowrgssure 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 contingausiyg
sustained heavave. Heatvave rises temperature up to°6 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 urbanieathas 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 tishaded materialdDuring2015 Karachi faced a severe heat wave

which caused several casualties.

Heatwave in Karachi

LadzZ tfe Ay adzYYSNI aShkaz2ys> YFNIFOKA RAALXF@a KAIF
historicmaximum temperature data profile for the month of May and June reveals very high maximum
temperature on May 09, 1938 i.e. 478 and 4PC on June 18979.

The severityand persistence of Karachi heatve in June 2015 was a rare occurrence for the dwellers
of this metropolitan hosting more than 2@illion people of diverse socieconomic status. The causes
were combination of the environmental, metemogical and demographic phenomena. Most of the
causalities did not occur due to high temperatures rather extended exposure to sun, no \emiitat
housing, dehydration due to fasting, prolonged power outages and discontinuity of water supplies

were resmnsile for such elevated death toll
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SOPs for Heatwave Management

Preparedness

1. Consistent future development strategy: Tree plantation, restoration of natural ecosys
construction of environment friendly and well planned residential societies, esff

infrastructure and human dwellings.

2. Monitoring for hot weather alerts through local and international sources and issuan

timely Hot Day Advisories, and Hot Day Warnings.

3. Upgradation of major public health care facilities with necessary equipnrehtraedicines tg

treat heatstroke patients.

4. Heatstroke awareness campaigns and wide public coverage through media, social medi

NGOs and social welfare organizations.

5. Arrangements for uninterrupted supply of electricity and water in vulnerable areas.

Response

1. Mobilization of NGOs, social welfare organization and volunteers for arranging heat

facilitation camps and distribution of fresh drinking water in affected areas.

2. Local radio FM broadcasts to disseminate heatstroke safety and precautions.

3. Mobilize medical teams for firstid and other medical emergency support in affected arei

4. Record keeping of heatwave patients and fatalities.

Recovery and Rehabilitation

1. Post event review of heatwave plan and modifications if required.
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Heatwave Hazard Severity in Sindh
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HeatwaveRiskSeverity in Sindh
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Action Plan for Heatwave Management

Action Timelines Responsibility

Interaction with PMD forl Based on forecast PDMA
forecastng and monitoring of

heatwave

Dissemination of forecast to| Based on forecast PDMA
concerned DDMA and loc;

community

Mobilization of NGOs, INGOs a| During disturbance period | PDMA and DDMA
individuals for arrangement @
heat stroke and medical camy

within affected areas
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Cyclone Management

Cyclons have caused larggcale damage to the coastal areas in Pakistan. The coastal belt of Pakistan,
especially in Sindh Province, is highly vulnerable to tropical cyclones and associated storm surges. The
coastal belt is mostly lodying; therefore, storm syes extend several kilometers inland damaging
standing crops and converting the agricultural land into gully lands fimmng time. The climate change

has ledo an increase in frequency, intensity and changes in tracks of storms. During the peried 1971

2001, about 14 cyclones were recordaidng the coastline of Sindh

Cyclones in Sindh

Caastal districts of the provireare prone to cyclone hazadiie to geographical settindrecently,
Cyclone Yemyin hit the coastal area of Pakistan in 2007 and killed at least 213 people in Karachi from
rains and winds that might have been associated with an outer band of the cyclone, packing at least
70 mph windghat lashed at the city. The cyclone affected at least 10 districts in Balochistan and 4
districts in Sindh, affecting the lives of at least 1.5 million people. At least 2 million people were
indirectly affected by the cyclone from power outages and wateortages. More than 2 million
livestock, worth over Rs 4 billion, were killed by the cyclone. Property losses from the storm were

estimated at Rs 24 billion.

More recently, Cyclone Phet brought extremely heavy rainfall in 2010 over the coastal areas of
Bdochistan (Gwadar 370 mm, Jiwani 208 mm, Pasni 139 mm) accompanied by very strong winds
gusting to 120 km/hour. On 6 JuB610Q, rain started in Karachi with 35 mph winds under the influence

of the cyclone disrupting the city's railways and electrical tnaission systems. At least 15 people
were killed, mostly by electrocution, and dozens were injured. Cyclone Phet has also left thousands of
people homeless in Sindh afhlochistan The storm moved about 50 km past Karachi and made

landfall between the codbnes of Thatta and Badinaasing heavy rains in the area.
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SOPs for Cyclone Hazard Management

Preparedness

10.

11.

12.

13.

Identify community based DRR measures and inclusion of disaster prone commun

disaster risk management.

Establishment of multipurpose paanent shelters with all life support facilities to facilita

safe evacuation of people and livestock.

DRR mainstreaming in development planning.

Strengthening of cyclone detection, forecasting and warning dissemination centers.

Launching a series of plib awareness campaign throughout the coastal areg various

means includingadio, TV and other media.

Training of local administration in warning dissemination and evacuation techniques.

Mobilization of NGOs and community based organizations for avesienn construction o

houses, billboards, roof tops, and boundary walls, keeping in view effects of high winds|

Review/Update emergency response plans and disaster recovery plans.

Stocking of key equipment and supplies to carry out immediate responsstiastincluding
evacuation, shelters, medical camps, water and sanitation, power supply, alte

communication means etc.

Design, practice and implementation of evacuation plans with emphasis erekeifce.

Cleaning of water channel, drainage and sewerage before cyclone sefadmbian Sea.

Readiness of davatering machines before start of monsoon and cyclone season.

Ensure availability of regiime cyclone hazard map depicting the probable track and Idh

impact on PDMA website
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Response

1. Issue early reliable warning through siren or other relevant means to reduce the seve
the cyclone related disasters and save valuable human lives.

2. Establish communications with isolated fishermercdastal communities for furnishin
cyclone early warning.

3. Identify, involve and mobilize local NGOs which can assist in community awarene
mobilization for response.

4. LRSYGATFe FYR Y20AfAT S @2f dzy i SSNEQ Kace f
response like provision of emergency healthcare and relief items.

5. Initiate preliminary damage assessment and run search and rescue operations.
6. Provision of immediate relief including provision of food andi@le water to affectees.
7. Deployment d emergency medical support.

8. Provide emergency health care to the affected population, in order to cover risk of spre
epidemic diseases like acute watery diarrhea, typhoid fever, malaria and measles, relap
fever and acute respiratory illness.

Recovery and Rehabilitation

1. Assess damage to buildings across the impacted areas to gather information about the
and severity of damage.

2. Rehabilitation on build back better principle.
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Cyclone Hazard Severity in Sindh
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Cyclone RisReverity in Sindh
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