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The National Disaster Management Authority (NDMA) is the lead federal agency to deal with the whole spectrum of Disaster Management in Pakistan.

It was established in 2007 through NDM Ordinance and was finally provided parliamentary cover by an act of Parliament in 2010. The NDMA is the

executive arm of the National Disaster Management Commission (NDMC), which was established under the Chairmanship of the Prime Minister of

Pakistan, as an apex policy making body in the field of Disaster Management. The NDMA aims to develop sustainable operational capacity and
professional competence to coordinate the emergency response of Federal Government in the event of a national disaster.
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) FOREWARD

One of the goals of the National Disaster Management Authority (NDMA) is to achieve sustainable social, economic and
environmental development in Pakistan through reducing risks and vulnerabilities by effectively responding to and recovery
from all types of disasters.

Pakistan is among the countries most vulnerable to natural and man-made disasters. The country’s acute vulnerability to
disasters is due to its geographical location, diverse topography, hydrological configuration and extended fault-lines.
Recurrent disasters have taken a heavy toll on the long-term development goals of the country. The vulnerability to
disasters is growing in both urban and rural areas, placing even more lives and livelihoods at risk.

NDMA, being the country's apex body for implementing, coordinating and monitoring whole spectrum of disaster
management activities in Pakistan, has always remained focused to achieve its vision of building disaster resilient Pakistan.
Significant efforts have been made in this direction to reduce the country’s vulnerability to several types of impending disasters. National DRR Policy and
National Disaster Management Plan (NDMP) 2012-2022 reflect our priorities i.e. adopting a proactive approach towards disaster risk management. For
implementation of NDMP's key interventions, NDMA conceived an implementation roadmap for NDMP (2016-2030) wherein particular emphasis has
been laid on Multi Hazard Vulnerability & Risk Assessment (MHVRA) Intervention.

MHVRA study plays an instrumental role in integrated Disaster Risk Reduction (DRR) planning and mainstreaming DRR into development at local,
provincial, and national level. It guides the relevant agencies/ line departments in requisite land-use planning and implementation of national level
programs aligned to vulnerabilities at a community level. The knowledge gained from the study can also play a cardinal role in development of robust
knowledge management framework for long-term socio-economic sustainable growth.

For MHVRA related activities, NDMA has successfully conducted the MHVRA study of five selected districts of Punjab by utilizing the in-house technical
resources. Itisimportant to mention that this Project demonstrates high degree of expertise for data processing and visualization. | am hopeful that this
document will act as a constant source for informed decision making for all stakeholders and assist in development of NDMA in-house capacity to take
similar endeavors in the future as well. | would like to extend my gratitude to the Members of National Disaster Management Plan (NDMP) Steering
Committee for taking keen interest in providing strategic guidance throughout the course of this Study and endorsing its results.

| would like to place on record my sincere appreciation for the contributions of Development Partners, NGOs/INGOs and academia for their valuable
inputs during the execution of this Study. A profound gratitude goes to the United Nation World Food Program, Pakistan for their support and cooperation
for initiating and pioneering MHVRA initiatives in Pakistan and for their long-term support in establishing PMU in NDMA.

| believe that this is the first step of a long journey ahead which would require commitment, steadfast support of the partners to achieve the ultimate aim
of a Resilient Pakistan.

Lieutenant General

Omar Mahmood Hayat, HI (M)
Chairman, National Disaster
Management Authority (NDMA)
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D) PREFACE

Pakistan by virtue of its diverse topographic features is vulnerable to wide degree of natural and man-made disasters. Events exhibited under many
forms in the past are the testimonies to the country's susceptibility to disasters. Until recently, a reactive emergency response approach remained chiefly
applicable to deal with disasters in Pakistan. However, disasters continued to exact a heavy toll on country’s economy, human lives and environment and,
consequently, manifested the need for developing a different strategy towards Disaster Risk Reduction (DRR). Against this backdrop, a shift from
hitherto response based approach to proactive disaster management was adopted through 2007 National Disaster Management Ordinance, now known
as National Disaster Management (NDM) Act 2010.

National Disaster Management Authority (NDMA), with provision of NDMA Act 2010 and in-line with the DRR Policy, formulated a 10-year
comprehensive National Disaster Management Plan (NDMP) 2012-2022 outlining ten priority areas and 118 specific interventions and projects for
implementation over the span of ten years. The priority number 3 and 4 under NDMP 2012-2022 warrants execution of Multi Hazard Vulnerability and
Risk Assessment (MHVRA) Intervention in the Country. In this regard, NDMP implementation roadmap 2016-2030 was chalked out for phase-wise
execution of MHVRA Intervention at micro level, down to UC Level, for all districts of Pakistan and AJ&K.

In view of the Country’s vulnerability to multiple disasters, the implementation of MHVRA Intervention is considered essential for achieving national and
global commitments, some of which are outlined in Millennium Development Goals (MDGs) & Sustainable Development Goals (SDGs), Sendai Framework
for Disaster Risk Reduction (SFDRR), Climate Change Policy 2012, National Disaster Risk Reduction (DRR) Policy 2013, NDMP 2012-2022 and Pakistan
Vision 2025.

Cognizance of the importance of MHVRA component, NDMA, being an apex body to deal with the whole spectrum of disaster management, embarked
upon establishing holistic and well-structured methodology for country-specific MHVRA activity. To this end, Project Management Unit (PMU) has been
established in NDMA for execution and monitoring of the MHVRA Studies in the Country, with an aim to clearly estimate and map the risk of communities
nationwide. PMU, as the first step, laid down “NDMA Policy & Execution Guidelines for the conduct of MHVRA" to maintain unanimity in risk assessment
methodology across the Country and AJ&K. The Guidelines constitute an important part of NDMA's effort towards provision of unified standards and
procedures for the hazard, exposure, vulnerability and risk assessments.

To test the various attributes of the MHVRA Guidelines, PMU with the support of World Food Programme (WFP), conducted a micro-level MHVRA
intervention, down to Union Council level, for five selected districts of Punjab namely Bahawalpur, Jhang, Khushab, Multan and Rahim Yar Khan. This
Project has a distinction of being the only study to be endorsed by Steering Committee formulated to oversee implementation of NDMP. The NDMP
Steering Committee consists of members from all lead technical agencies of Pakistan including representatives from S/GB/F/PDMA, Pakistan
Meteorological Department (PMD), Planning Commission, Planning Development & Reforms Division, Finance Division, Economic Affairs Division,
Ministry of Water & Power, Ministry of Climate Change, Federal Flood Commission (FFC), Geological Survey of Pakistan (GSP), Space & Upper Atmosphere
Research Commission (SUPARCO) and Survey of Pakistan (SOP) as well as representatives from academia.

METHODOLOGY

This Study involved identification and analysis of prevailing hazards in the study districts through field level consultation with local stakeholders and
analysis of historical records. Three hazards namely drought, flood, earthquake have been considered for hazard analysis owing to their frequent
recurrence in the study districts. The project covered various scientific and technical activities, including a review of past and ongoing studies related to
hydrological, seismological and geological phenomenon. For hazard modelling and analysis, probabilistic and scenario based hazard assessment tools
have been employed in the project. Technical parameters used for hazard estimation include information concerning soil moisture condition, climatic,
biotic & edaphic factors of soil, temperature condition, vegetation health, water flow paths, flood catchment area, streamline data, land use data, river
discharge information, flood extent, flood velocity, precipitation, seismic sources, plate tectonics, geomorphology, soil data, bore hole data, fault zones,
ground motion prediction equations, seismic intensity (PGA), soil ground motion amplification factor and so on.

Exposure has been mapped in the dimensions of population, physical elements, life lines, essential facilities, transportation facilities, socio-economic
aspects, economic activities, environmental elements, critical infrastructure, agriculture and livestock elements; being termed as elements at risk.
Various statistical tools such as projection equations, dissimilarity index, have been employed in the Project to extrapolate information beyond the
available frame.

Vulnerability analysis has been conducted considering three dimensions i.e. physical, social and agriculture (Food Insecurity). For physical vulnerability,
fragility curves have been developed using available technical and statistical tools (Probabilistic or Empirical fragility models). For social vulnerability,
several technical tools such as Principal Component Analysis (PCA) and Social Vulnerability Indicator (SoVI) have been utilized to obtain possible driving
factors contributing to the social vulnerability in the study area. \lulnerability analysis in the context of agriculture and food security have also also been
undertaken to determine sets of contributing factors to food insecurity and agricultural vulnerability. The stressor covered epidemic, endemic, biotic and
edaphic factors and sudden shocks such as earthquake, flood and drought.

Coping capacity has been anticipated by assessing existing capacities of organization to manage disasters. The coping capacity has further been divided
into three main factors i.e. capacity to anticipate risk, capacity to respond and capacity recover. Adaptive capacity has been evaluated using fifteen
indicators.

For Risk Assessment, Analytical Hierarchy Process (AHP) and Multi Criteria Decision Making approaches have been employed in the Study. The risk
assessment has been carried out using qualitative, quantities or semi quantitative approach. On basis of these factor components, the cumulative risk
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profile of the study districts (risk indexing down to UC Level) have been developed. Various DRR intervention and mitigation measures have formulated
and finally Cost Benefit Analysis (CBA) of proposed DRR interventions have been performed to estimate their economic feasibility.

Close linkages with the National, provincial and district organizations have been established through stakeholder consultation arrangements in order to
facilitate secondary data collection, hazard specific information exchange, and sharing of any other relevant data. For this purpose, several data collection
tools have been utilized in the Study such as focus group discussion, key informant interviews, participatory rural appraisal, semi structured interviews
and one-to-one interviews with community level stakeholders and line departments.

ABOUT THIS ATLAS

An accurate, easy-to-interpret and up-to-date information is one of the most fundamental elements of decision-making process. Information,
particularly in the realm of disaster management, plays an instrumental role in the risk-informed Disaster Risk Reduction (DRR) planning. It makes the
relevant departments aware of the likely losses, relative vulnerabilities, exposure and impending disaster risks in the study area, enabling them to
effectively undertake prevention, mitigation, preparedness and response based measures before or at the onset of any emergency situation. However,
compilation and visualization of information concerning Multi Hazard Vulnerability & Risk Assessment (MHVRA) study is fairly a challenging task since it
demands multi-dimensional analysis of different natural processes to understand their composite effects over the study area. Similarly, presentation of
the outputs of MHVRA study to the end user, in an easy manner, is yet another challenging task, which requires development of data visualizing tools,
graphic aids, catalog of charts and map composition with effective cartographic language. This Atlas in one major step to achieve the said objectives.
Much effort has been put in to provide easy to comprehend and interactive information to the users.

This Atlas provides detailed baseline maps of the study district covering several dimensions to include geology, climatology, land use, land cover,
elevation, population, settlements, buildings, transportation, telecommunication, health, education, irrigation infrastructure, industries, livestock,
agriculture etc. Several graphical tools have been employed to produce easy to grasp charts, these include pie-charts, histograms, ring charts, matrix
diagram, bar charts, line graphs, 3D charts and informative tables. The Atlas also provides brief hazard assessment methodologies for each selected
hazards i.e. drought, earthquake and flood, along with maps for various return periods. Exposure Matrix Tables identifying the exposed elements at risk
have also been developed along with the exposure maps. A brief risk assessment methodology is also provided in the atlas with the risk maps. All the
study has been conducted at micro-level, down to the level of Union Council. This Study is first of its kind and demonstrates high level of expertise,
arduous work and coordinated approach involving cross-sectorial stakeholder linkages.

The Product shall be useful for policymakers and practitioners for risk-informed land-use planning, mainstreaming DRR into development programs and
implementation of national scale programs aligned to ground. The project would render substantial baseline information over which other micro level
DRR plans could be devised and will serve as a state of the art planning tool enabling mapping of resources in the study district.
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Built-up Area
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Capacity Building

Census

Climate Change

Climatology

Coping Capacity

Craton

- GLOSSARY OF TERMS

The level of potential losses that a society or community considers acceptable given existing social, economic, political, cultural,
technical and environmental conditions.

Obligation to demonstrate that work has been conducted in compliance with agreed rules and standards or to report fairly and
accurately on performance results vis a vis mandated roles and/or plans. This may require a careful, even legally defensible,
demonstration that the work is consistent with the contract terms.

Actions taken or work performed through which inputs, such as funds, technical assistance and other types of resources.

The adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, which moderates
harm or exploits beneficial opportunities.

An area or part of country affected by disaster.
A deposit of clay, silt, and sand left by flowing floodwater in a river valley or delta, typically producing fertile soil.

An avalanche (also called a snow slide) is a rapid flow of snow down a sloping surface of a mountain. Avalanches are triggered due
to mechanical failure of the snow when the forces on the snow exceed its cohesion strength.

Average Number of persons per household.

Sand Dunes with natural vegetation, bare rocks (with sparse vegetation) and desert flat pains are included in this class.

This class describes areas that have very less natural and manmade vegetation cover which include sand dunes and barren land.

An analysis describing the situation prior to a development intervention, against which progress can be assessed or comparisons
made.

The BHU is located at a Union Council and serves a catchment population of up to 25,000. Services provided at BHU are promotive,
preventive, curative and referral. BHU provides all PHC services along with in tegral services that include basic medical and surgical
care. MCH services are also part of the services package being provided at BHU. BHU provides first level referral to patients referred
by LHWs. BHU refers patients to higher level facilities as and when necessary.

It defines all built areas (urban, industrial, airport etc.) with all vegetated areas linked to the built-ups such as gardens, golf courses,
urban recreation parks, plots devoted to urban expansion etc.

The combination of all the strengths, attributes and resources available within a community, society or organization that can be used
to achieve agreed goals.

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 development of institutional, financial, political and other resources,
at different levels of the society.

Census is an official count or a survey, especially of a population.

(a) The Inter-governmental Panel on Climate Change (IPCC) defines climate change as: “a change in the state of the climate that can
be identified (e.g., by using statistical tests) by changes in the mean and/or the variability of its properties, and that persists for an
extended period, typically decades or longer. Climate change may be due to natural internal processes or external force or to
persistent anthropogenic changes in the composition of the atmosphere or in land use”.

(b) The United Nations Framework Convention on Climate Change (UNFCCC) defines climate change as “a change of climate which is
attributed directly or indirectly to human activity that alters the composition of the global atmosphere and which is in addition to
natural climate variability observed over comparable time periods”.

Climatology or climate science is the scientific study of climate, scientifically defined as weather conditions averaged over a period
of time.

The means by which 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.

The term craton is used to distinguish the stable portion of the continental crust from regions that are more geologically active and
unstable. Cratons can be described as shields, in which the basement rock crops out at the surface, and platforms, in which the
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basement is overlaid by sediments and sedimentary rock.

The primary physical structures, technical facilities and systems which are socially, economically or operationally essential to the
functioning of a society or community, both in routine circumstances and in the extreme circumstances of an emergency.

Areas used for the production of annual crops, such as corn, vegetables, soybeans, tobacco and cotton. This class also includes all
land being actively tilled.

Crop marginal and irrigated saline are identified as those areas which are currently used for agriculture with low and unstable rainfall
or higher rainfall areas intensively used, relative to user capability, under existing population densities, traditional technologies and
institutional structures.

The term rainfed agriculture is used to describe farming practicesthat rely only on rainfall for water.

A large-scale system of winds that spiral in toward a region of low atmospheric pressure. Because low-pressure systems generally
produce clouds and precipitation, cyclones are often simply referred to as storms. A tropical cyclone is one that forms over warm
tropical waters. Such a system is characterized by a warm, well-defined core and can range in intensity from a tropical depression to
a tropical cyclone. While tropical cyclones can produce extremely powerful winds and torrential rain, they are also able to produce
high waves and damaging storm surge.

This is a phenomenon in which soil and rock on the hillside or in the riverbed are carried downward at a dash under the influence of
continuous rain or torrential rain.

It is the statistical data relating to the population and particular groups within it.
Density refers to number of elements (population, buildings, roads etc.) per unit area.

A catastrophe or a calamity in an affected area arising from natural or man-made causes or by accident which results in substantial
loss of life or human suffering or damage to, and destruction of property.

A serious disruption of the functioning of a community or a society involving widespread human, material, economic or
environmental losses and impacts, which exceeds the ability of the affected community or society to cope using its own resources.

Managing the complete spectrum of disaster including preparedness, mitigation, response, recovery, relief and rehabilitation.

The potential disaster losses, in lives, health status, livelihoods, assets and services, which could occur to a particular community or
a society over some specified future time period.

The systematic process of using administrative directives, organizations, and operational skills and capacities to implement
strategies, policies and improved coping capacities in order to lessen the adverse impacts of hazards and the possibility of disaster.

The concept and practice of reducing disaster risks through systematic efforts to analyses and manage the causal factors of
disasters, including through reduced exposure to hazards, lessened vulnerability of people and property, wise management of land
and the environment, and improved preparedness for adverse events.

The District Head Quarters (DHQ) Hospital is located at District headquarters level and serves a population of 1 to 3 million,
depending upon the category of the hospital. The DHQ hospital provides promotive, preventive, curative, advance diagnostics,
inpatient services, advance specialist and referral services. All DHQ hospitals are supposed to provide basic and comprehensive care.

A drought is an extended period when an area notes a deficiency in its water supply when the demand for water exceeds the supply.
Generally, this occurs when an area receives consistently below average precipitation. It can have a substantial impact on the
ecosystem and agriculture of the affected region.

The provision of timely and effective information, through identified institutions, to communities and individuals so that they could
take action to reduce their risks and prepare for effective response.

Earthquake is defined as shaking and vibration at the surface of the earth resulting from underground movement along a fault plane
of from volcanic activity or due to movement of plate boundaries of the Earth. The scale of earthquakes is measured by moment

magnitude and the shaking intensity at each location is usually reported by Mercalli intensity scale.

The extent to which the development intervention’s objectives were achieved, or are expected to be achieved, taking into account
their relative importance.

A measure of how economically resources/inputs (funds, expertise, time, etc.) are converted to results.

Elements at Risk include all tangible (population, essential and critical infrastructure, building, crops and so on) and intangible
elements (monetary values) that are at risk to any potential damage during extreme events.

The measurement of height of a surface above sea level or ground level.



Emergency Management

Employment

Entity

Eolian Deposits

Evaluation

Evaporites
Exposure

Flash Flood

Flood

Flood Plain Deposits

Food Insecurity
Forecast

Geography

Geological Composition

Geology

Geospatial Data Bank

GLOF

Hazard

Hazard Analysis

Hill Torrent (Flood)

Household

Human-Induced
Disasters

The management and deployment of resources for dealing with all aspects of emergencies, in particularly preparedness, response
and rehabilitation.

The “employed” comprises all persons ten years of age and above who worked at least one hour during the reference period and
were either "paid employed” or “self-employed”. Persons, employed on permanent/regular footings, who have not worked for any
reason during the reference period are however, treated as employed.

Any government or non-government organization, national or international stakeholders including Federal, Provincial and District
agencies and United Nations' agencies relevant to Disaster Management as described in Section 23-2 [(a) and (d)] of NDM Act
2010, which is interested in the execution of MHVRA activity hereinafter referred to as Entity.

Eolian Deposits are the Wind-blown deposits on Planetary surface.

The systematic and objective assessment of an on-going or completed project, program or policy, its design, implementation and
results. The aim is to determine the relevance and fulfillment of objectives, development efficiency, effectiveness, impact and
sustainability. An evaluation should provide information that is credible and useful, enabling the incorporation of lessons learned
into the decision making process of both recipients and donors.

Evaporites are individual minerals found in the sedimentary deposit of soluble salts that results from the evaporation of water.
People, property, systems, or other elements present in hazard zones that are subject to potential losses.

Aflash flood is a phenomenon of rapid flooding (mostly less than 6 hours) of geomorphic low-lying areas due to downpour or heavy
rains caused by low depression, climate front line (thunderstorm) or cyclone.

Flood is a phenomenon of inundation by water coming from a direct rainfall or river, drainage or other water bodies, such as lakes
or seas due to overflowing from ordinary boundary between land and water or water surging.

Floodplain deposits are also called as Alluvial Plain, flat land area adjacent to a stream, composed of unconsolidated sedimentary
deposits (alluvium) and subject to periodic inundation by the stream.

The state of being without reliable access to a sufficient quantity of affordable and nutritious food.
Estimate of the occurrence of a future event (UNESCO, WMO). The term is used with different meanings in different disciplines.
Geography is the study of the Earth and its features, its inhabitants, and its phenomena.

Geological composition is the fundamental unit of lithostratigraphy that contain certain amount of rock strata that have a
comparable lithology, facies or other similar properties.

Geology is an earth science concerned with the solid Earth, the rocks of which it is composed and the processes by which they
change over time.

Spatial Data and Geographic Information Management System (GIS) data relevant to disaster and the corresponding data

integration in the form of geospatial data bank. In the context of disaster management, following types of data is required:

i Data on the disastrous phenomena (e.g. landslides, floods, earthquakes), their location, frequency, magnitude etc.

ii. Data on the environment in which the disastrous events might take place: topography, geology, geomorphology, soils,
hydrology, land use, vegetation etc.

il Data on the elements that might be destroyed if the event takes place: infrastructure, settlements, population,
socioeconomic data etc.

iv. Data on the emergency relief resources, such as hospitals, fire brigades, police stations, warehouses etc.

"GLOF" refers to a Glacial Lake Outburst Flood that occurs when water in a glacier lake suddenly discharges due to a breach of a
moraine dam (glacier lake). The results can be catastrophic to the downstream riparian area. (Richardson and Reynolds 2000).

A dangerous phenomenon, substance, human activity or condition that may cause loss of life, injury or other health impacts,
property damage, loss of livelihoods and services, social and economic disruption, or environmental damage.

Identification, studies and monitoring of any hazard to determine its potential, origin, characteristics and behavior.

Hill torrent floods are basically a rapid flooding of geomorphic steep surface areas at alluvial cones or floodplain areas caused by
overflowing water from channels due to rapid velocity and any amount of flow quantity.

A household is defined to be constituted of all those persons who usually live together and share their meals. A household may
consist of one person or more than one person who may or may not be related to each other.

Natural disasters that are accelerated/ aggravated by human influence. A landslide, for example, may be purely natural, as a result
of a heavy rainfall or earthquake, but it may also be human induced, as a result of an over steepened road-cut.



Human-Made Disasters

Impacts

Indicators

Indices

Infant Mortality Rate

Irrigated Area

Irrigation Sources
Land Cover

Land Use

Land Use Planning

Landslide

Latitude

Longitude

Meander-Belt
Middle Schools
Mitigation

Monitoring & Evaluation
(M&E)

Mortality Rate

Mouza / Deh

Multi Hazard
Vulnerability and Risk
Assessment (MIHVRA)

Multi Hazards

Events which are caused by human activities (such as atmospheric pollution, industrial chemical accidents, major armed conflicts,
nuclear accidents, oil spills etc.)

Positive and negative, primary and secondary long-term effects produced by a development intervention, directly or indirectly,
intended or unintended.

Indicators are variables or parameters used to describe drought conditions. Examples include precipitation, temperature,
streamflow, groundwater and reservoir levels, soil moisture, snowpack, etc.

Indices are typically a computed numerical representation of drought severity, assessed using climatic or hydro-meteorological
inputs including the indicators listed above. In short, they aim to measure the qualitative state of drought on the landscape for a
given time period. Indices are technically indicators as well. Monitoring the climate at various timescales allows identification of
short-term wet periods within long-term droughts or short-term dry spells within long-term wet periods.

The number of deaths of infants under one year of age per 1000 live births in a given year.

Irrigated agricultural area refers to the area in which the moisture of soil is controlled for the better growth of seeds and better
crop production by providing water through different mode of water supply such as rivers, major, minor or distributary canals, tube
wells, wells, spraying or other water to the crops.

It refers to the source(s) by means of which the cultivated area is irrigated partially or wholly.
Land Cover is defined as the observed (bio) physical cover on the earth’s surface.

Land Use is characterized by the arrangements, activities and inputs that people undertake in a certain type of land in order to
produce, change or maintain it.

The process undertaken by public authorities to identify, evaluate and decide on different options for the use of land, including
consideration of long term economic, social and environmental objectives and the implications for different communities and
interest groups, and the subsequent formulation and promulgation of plans that describe the permitted or acceptable uses.
Land-use planning can help to 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 Mitigation Structural and non-structural
measures undertaken to limit the adverse impact of natural hazards, environmental degradation and technological hazards.

A landslide is a phenomenon in which the movement of a mass of rock, debris, or earth down a slope due to gravity. The materials
may move by falling, toppling, sliding, spreading, or flowing. Since a large amount of soil mass usually moves, serious damage can
occur.

Latitude is a geographic coordinate that specifies the north—south position of a point on the Earth's surface. Latitude is an angle
(defined below) which ranges from 0° at the Equator to 90° (North or South) at the poles.

Longitude is a geographic coordinate that specifies the east-west position of a point on the Earth's surface. It is an angular
measurement, usually expressed in degrees

The part of a valley bottom across which a stream shifts its channel from time to time especially in flood.
Middle Schools are the schools that provide education from 5% to 8t grade.
The lessening or limitation of the adverse impacts of hazards and related disasters.

A continuing function that uses systematic collection of data on specified indicators to provide management and the main
stakeholders of an ongoing development intervention with indications of the extent of progress and achievement of objectives and
progress in the use of allocated funds.

Number of deaths recorded in a population of particular region in a year.

It is a territorial unit with a separate name, definite boundaries, and area precisely measured and divided into plots / khasras /
survey numbers. Each mouza is a revenue estate and has a cadastral map maintained in the land revenue record with a Hadbast
Number except Sindh Province. Mouza, Deh, Village, Killi and Chak are the names commonly used for it. The term mouza / deh is
widely used in the settled areas while the term village and or killi are used in the unsettled areas. There may be one or more
settlements, abadies, basties, dhokes, goths, etc. in the territory of a mouza / deh. The mouzas / dehs may also have scattered
inhabitation while there may be some mouzas without population as well.

Multi Hazard Vulnerability and Risk Assessment is a comprehensive study which intends to evaluate the expected vulnerabilities,

risks and losses due to different hazardous events; both natural or man-induced.

The term Multi Hazards, as the name would suggest, are the hazards evolved from multiple sources, either inter-related or
independent phenomena, and are subject to joint probability theory and analysis.
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Natural Disasters
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Performance Indicator
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Preparedness

Prevention
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Range Lands

Recovery
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Relief / Response

Residual Risk

Resilience

Retrofitting

Risk

Risk Assessment
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National Authority means National Disaster Management Authority (NDMA).

Events which are caused purely by natural phenomena such as earthquakes, floods, cyclones etc.

A Pakistani term, used for small rivers a streams carrying fresh water or sewerage disposal.

A variable that allows the verification of changes in the development intervention or shows results relative to what was planned.

The measure of the fragility structure, engineered or non-engineered, and its associated susceptibility to the natural stresses such
as earthquake, flood etc.

Piedmont, in geology, landform created at the foot of a mountain or mountains by debris deposited by shifting streams.
The growth rate is the rate at which a population is increasing (or decreasing) in a given year.

Population Projections are estimates of population number typically based on an estimated population consistent with most recent
decennial census and are produced using cohort-component method.

Precipitation is the water that falls from the clouds towards the ground, especially as rain or snow.

Activities and measures taken in advance to ensure 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.

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

The primary care facilities include Basic Health Units (BHUs) and Rural Health Centers (RHCs) mainly preventive, outpatient and
basic inpatient care.

A primary school is an education facility in which children receive primary or elementary education, coming after preschool and
before secondary school.

Quality assurance encompasses any activity that is concerned with assessing and improving the merit or the worth of a
development intervention or its compliance with given standards. Note: examples of quality assurance activities include appraisal,
RBM, reviews during implementation, evaluations, etc.

Range Lands are vast natural landscapes grasslands, shrub lands and wood lands.

Decisions and actions taken after a disaster with a view to restoring or improving the pre-disaster living conditions of the stricken
community, while encouraging and facilitating necessary adjustments to reduce disaster risk.

The amount of water vapour present in air expressed as a percentage of the amount needed for saturation at the same temperature.

Consistency or dependability of data and evaluation judgments, with reference to the quality of the instruments, procedures and
analyses used to collect and interpret evaluation data.

The provision of assistance during orimmediately 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.

The risk that remains in unmanaged form, even when effective disaster risk reduction measures are in place, and for which
emergency response and recovery capacities must be maintained.

The ability of a system, community or society exposed to hazards to resist, absorb, accommodate to and recover from the effects of
a hazard in a timely and efficient manner, including through the preservation and restoration of its essential basic structures and
functions.

Reinforcement of existing buildings and structures to become more resistant and resilient to the forces of natural hazards.

The combination of the probability of an event and its negative consequences.

A methodology to determine the nature and extent of risk by analyzing potential hazards and evaluating existing conditions of
vulnerability that together could potentially harm exposed people, property, services, livelihoods and the environment on which they
depend.

The systematic approach and practice of managing uncertainty to minimize potential harm and loss.

The process of formally or informally shifting the financial consequences of particular risks from one party to another whereby a

household, community, enterprise or state authority will obtain resources from the other party after a disaster occurs, in exchange
for ongoing or compensatory social or financial benefits provided to that other party.
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Ariver is a natural waterway, usually freshwater, flowing toward lower level of water surface such as a lake, a sea, or another river.

Flood is a phenomenon of inundation by water coming from a river, drainage or other water bodies, such as lakes or seas due to
overflowing from ordinary boundary between land and water or water surging.

Arural area is an open area that has very low population and building density. Generally rural areas are away from cities/towns and
its inhabitants are mostly linked with agriculture based livelihood.

The RHCs have 10-20 inpatients beds and each serves a catchment population of up to 100,000 people. The RHC provides
promotive, preventive, curative, diagnostics and referral services along with inpatient services. The RHC also provides clinical,
logistical and managerial support to the BHUs, LHWSs, MCH Centers, and Dispensaries that fall within its geographical limits. RHC
also provides medico-legal, basic surgical, dental and ambulance services.

Itis an intermediate level of health care that is concerned with the provision of specific technical, therapeutic or diagnostic services.
It is the first referral level serving a district or a tehsil. Specialist consultation procedures and hospital admissions fall into this
category of care. The role of a district hospital in primary health care has been expanded beyond being dominantly curative and
rehabilitative to include promotional, preventive and educational roles as part of a primary health care approach.

Secondary Schools are the schools which provide education from grade 8 till Intermediate Level, i.e. 12" Grade or FSc.

Sedimentary rocks are types of rock that are formed by the deposition and subsequent cementation of that material at the Earth's
surface and within bodies of water.

In this phenomenon, a slope abruptly collapses when the soil that has already been weakened by moisture in the ground loses its
self-cohesiveness under the influence of rain or an earthquake. Due to sudden collapse, many people fail to escape if it occurs near
aresidential area, thus leading to a higher rate of fatalities.

Characteristics of social systems that create the potential for harm or loss to it

A semi-arid climate or steppe climate is the climate of a region that receives precipitation below potential evapotranspiration, but
not as low as a desert climate.

A Storm Surge is phenomena of sea level rise associated with a low-pressure weather system, typically a tropical cyclone.
Therefore, an early warning plan for “storm surge” should be incorporated with that of “cyclone”.

A stream bed is the channel bottom of a stream or river, the physical confine of the normal water flow

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.

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)

These hospitals are located at each THQ and serves a population of 0.5 to 1.0 million. At present majority of THQ hospitals have 40
to 60 beds. The THQ hospital provides promotive, preventive, curative, diagnostics, in patients, referral services and also specialist
care. THQ hospitals are supposed to provide basic and comprehensive Emergency Obstetric and New born Care (EmONC). THQ
hospital provides referral care to the patients including those referred by the Rural Health Centers, Basic Health Units, Lady Health
Workers and other primary care facilities.

Tertiary care hospitals are located in the major cities for more specialized inpatient care. Tertiary care is specialized consultative
health care, usually for inpatients and on referral from a primary or secondary health professional.

A tsunami is a series of waves in a water body caused by the displacement of a large volume of water, generally in an ocean or a
large lake. Earthquakes, volcanic eruptions and other underwater explosions, landslides, avalanche, meteorite impacts and other

disturbances above or below water all have the potential to generate a tsunami.

The “unemployed” comprises all the persons ten years of age and above who during the reference period were without work,
currently available for work and are seeking work.

An Urban area is human settlement with high population density and infrastructure of built environment. Urban areas are created
through urbanization and are categorized by urban morphology as cities, towns, conurbations and suburbs.

Flood and inundation phenomena occurring in the city or built-up areas.



Veterinary Facility

Vulnerability

Wet Areas

Wheat Procurement
Centre

It refers to the availability of veterinary facilities for livestock with qualified veterinarian (Doctor / Assistant) for provision of
medical facilities for farm animals.

The characteristics and circumstances of a community, system or asset that make it susceptible to the damaging effects of a
hazard.

Areas which are naturally covered with fresh or saline water such as river and lakes are grouped in this class.

These centres are established every year at the time of wheat harvest in surplus wheat producing areas particularly of the Punjab
and Sindh provinces by the Provincial Food Departments and or Pakistan Agricultural Services and Storage Corporation (PASSCO)
at appropriate locations. These centres are not permanent in nature and their number in a tehsil / district varies on year to year
basis depending upon the procurement policy.






- LIST OF ACRONYMS

AMS Assistant Medical Superintendent MOVERE Mobilization of Volunteer for Emergency Response Exercise
APWMO Assistant Principal Women Medical Officer MPE Most Probable Earthquake

AWO Automatic Weather Observation MS Medical Superintendent

AWS Automatic Weather Station MSSP Micro Seismic Study Program (Pakistan Atomic Energy
ca&w Communication & Works Commission)

CBDRM Community Based Disaster Risk Management MM Moment Magnitude

CBEWS Community-Based Early Warning System NARC National Agricultural Research Center

cmo Casualty Medical Officer NCEG National Center of Excellence in Geology

CRI Composite Risk Index NDI NOAA Drought Index

DC Deputy Commissioner NDMA National Disaster Management Authority

Dco District Coordination Officer NDMC National Disaster Management Commission

DDMA District Disaster Management Authority NDMP National Disaster Management Plan

DDRMP District Disaster Risk Management Plan NDMP-SC Steering Committee for National Disaster Management Plan
DEWS Disease Early Warning System NDRIS National Disaster Risk Information System

DHQ District Headquarter Hospital NDVI Normalized Difference Vegetation Index

DM Disaster Management NDWI Normalized Difference Water Index

DMS Deputy Medical Superintendent NEOC National Emergency Operations Centre

DRR Disaster Risk Reduction NFPP National Flood Protection Plan

DSHA Deterministic Seismic Hazard Assessment NHA National Highway Authority

ENT Ear, Nose, Throat NHEPRN National Health Emergency Preparedness and Response
EPI Expanded Program on Immunization Network

EWS Early Warning System NIDM National Institute of Disaster Management

PDMA Provincial Disaster Management Authority PARC Pakistan Agricultural Research Council

FFC Federal Flood Commission PASSCO Pakistan Agricultural Services and Storage Corporation
FGD Focus Group Discussion PBC Pakistan Broadcasting Corporation

GIS Geographic Information System PBS Pakistan Bureau of Statistics

GLOF Glacial Lake Outburst Flood PCIw Pakistan Commissioner for Indus Waters

GMPE Ground Motion Prediction Equation PCRWR Pakistan Center for Research on Water Resources
GOERE Government Officer Emergency Response Exercise PDMA Provincial Disaster Management Authority

GPS Global Positioning System PDSI Palmer Drought Severity Index

GSP Geological Survey of Pakistan PGA Peak Ground Acceleration

HFA Hyogo Framework for Action PHDI Palmer Hydrological Drought Severity Index

HTC Hydro-Thermal Coefficient PIPD Provincial Irrigation and Power Department

INGOs International Non-governmental Organizations PMD Pakistan Meteorological Department

LSWi Land Surface Water Index PMO Principal Medical Officer

M&E Monitoring and Evaluation PMU Project Management Unit

MBT Main Boundary Thrust PRA Participatory Risk Assessment

MCE Maximum Considered Earthquake PSC Project Steering Committee

MGDs Millennium Development Goals PSHA Probabilistic Seismic Hazard Assessment

MHVRA Multi Hazard Vulnerability and Risk Assessment PTA Pakistan Telecommunication Authority

MKT Main Karakorum Thrust PTCL Pakistan Telecommunication Company Limited

MMT Main Mantle Thrust PTWC Pacific Tsunami Warning Center

MO Medical Officer PWMO Principal Women Medical Officer
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Research and Development

Regional Drought Monitoring Centre
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Sendai Framework for Disaster Risk Reduction
Soil Moisture Anomaly

Soil Moisture Deficit Index

Senior Medical Officer

Specialized Medium Range Forecasting Centre
Survey of Pakistan

Social Vulnerability Index

Standardized Precipitation Evapotranspiration
Standard Precipitation Index

Stream Power Index

Standard Penetration Test

Standardized Reservoir Supply Index
Standardized Stream Flow Index

Semi Structured Interviews

Pakistan Space and Upper Atmospheric Research Commission

Standardized Water-Level Index
Senior Women Medical Officer
Soil Water Storage

Surface Water Severity Index
Surface Water Supply Index
Temperature Condition Index

Tehsil Headquarter Hospital

TMA
uc

UN

vci
VegDRI
ViC
WAPDA
WASA
WFP
WHO
WMO
WMo
WOE
WRF

Tehsil Municipal Administration

Union Council

United Nations

Vegetation Condition Index

\/egetation Drought Response Index
Variable Infiltration Capacity

Water and Power Development Authority
Water and Sanitation Agency

World Food Program

World Health Organization

World Meteorological Organization
Women Medical Officer

Weight of Evidence (Statistical Model)
Weather Research and Forecast (Name of Numerical

Calculation Model)



- TABLE OF CONTENTS

KHUSHAB Page #.
@  Khushab District Overview 01
e Geology 07
e Land Use and Land Cover 09
° Elevation 11
e Population Distribution 13
e Population Density 15
a Settlements 17
© Building Distribution 19
© Building Density 21
@ Transportation Network 23
m Telecommunication 25
@ Health Fadilities 27
@ Education 29
@ Irrigation Infrastructure 31
@ Major Industries 33
@ Livestock 35
@ Agriculture 36
@ Rescue 1122 39
@ Climatology 40
HAZARD ANALYSIS Page #.
@ Drought Hazard Assesment 43
Drought Prone Union Councils 45
Frequently Drought Prone Union Councils 46
@ Earthquake Hazard Assessment 47
Earthquakes Hazard , 50 Years Return Period 48
Earthquakes Hazard , 475 Years Return Period 49
@ Flood Hazard Assessment 51
Flood Hazard, 10 Years Return Period 53
Flood Hazard, 50 Years Return Period 54
Flood Hazard, 100 Years Return Period 55
EXPOSURE ANALYSIS Page #.
@ Elements Exposed To Drought Hazard 57
Settlements, Villages, Major Towns and Population Exposed to Drought 58
Land Use & Land Cover Exposed to Drought )
Crop Exposed to Drought (Rabi Season) 60
Crop Exposed to Drought (Kharif Season) 61



EXPOSURE ANALYSIS Page #.
@ Elements Exposed To Earthquake Hazard 63
Built-up Area, Major Industries & critical Infrastructure Exposed to Earthquake 50 Years Return Period 65
Built-up Area, Major Industries & critical Infrastructure Exposed to Earthquake 475 Years Return Period 66
Schools, Health and Building Exposed to Earthquake 50 Year Return Period 67
Schools, Health and Building Exposed to Earthquake 475 Year Return Period 68
Communication Towers and Transportation Network Exposed to Earthquake 50 Year Return Period 69
Communication Towers and Transportation Network Exposed to Earthquake 475 Year Return Period 70
Settlements, Villages, Major Towns and Population Exposed to Earthquake Return Period 50 Years 71
Settlements, Villages, Major Towns and Population Exposed to Earthquake Return Period 475 Years 72
@ Elements Exposed To Flood Hazard 73
Land Use & Land Cover Exposed to Flood Return Period 10 Years 74
Land Use & Land Cover Exposed to Flood Return Period 50 Years 75
Land Use & Land Cover Exposed to Flood Return Period 100 Years 76
Communication Towers and Transportation Network Exposed to Flood 10 Year Return Period 77
Communication Towers and Transportation Network Exposed to Flood 50 Year Return Period 78
Communication Towers and Transportation Network Exposed to Flood 100 Year Return Period 79
Schools, Health and Building Exposed to Flood 10 Year Return Period 80
Schools, Health and Building Exposed to Flood 50 Year Return Period 81
Schools, Health and Building Exposed to Flood 100 Year Return Period 82
Crop Exposed to Flood Return Period 10 Years (Kharif Season) 83
Crop Exposed to Flood Return Period 50 Years (Kharif Season) 84
Crop Exposed to Flood Return Period 100 Years (Kharif Season) 85
VULNERABILITY ASSESSMENT Page #.
@ Physical and Social Vulnerability Assessment 87
@ Food Security against Drought 88
RISK ASSESSMENT Page #.
@ Integrated Risk Assessment 91
@ Risk Assessment by Hazard Type 92
Drought Risk 93
Earthquake Risk 94
Flood Risk 95
Composite Risk 96






BASELINE
INFORMATION




KHUSHAB DISTRICT OVERVIEW

Khushab District lies in the province of Punjab, Pakistan, with its
administrative capital in Jauharabad (founded 1953). The district is
named after the historical city of Khushab, meaning "sweet water’,
located within its boundaries. The district consists of four tehsils,
Khushab, Noorpur, Naushera and Quaidabad (founded in 1951 by Sardar
Abdur Rab Nishtar, a close companion of Quaid e Azam Muhammad Ali
Jinnah during Pakistan's movement).

History

Khushab was an agricultural
region with number of
forests during the Indus
Valley Civilization. The Vedic
period is characterized by
Indo-Aryan culture that
invaded from Central Asia
and settled in Punjab region.
After

Achaemenid Empire in 331

overrunning  the

BC, Alexander marched into
present-day Punjab region
with an army of 50,000
men. The region had been
ruled over by many empires,
some of these include
Maurya Empire, Indo-Greek
kingdom, Kushan Empire,
Gupta Empire, White Huns,
Kushano-Hephthalites and

Shahi kingdoms.

In 997 AD, Sultan Mahmud
Ghaznavi, took over the
Ghaznavid dynasty empire
established by his father,
Sultan Sebuktegin. In 1005
he conquered the Shahis in
Kabul in 1005, and followed

it by the conquests of

Water colour of an Awan Sepoy,

painted by Major A.C. Lovett, circa
the early 20th century. The painting
is included in the book, The Armies

of India (published in 1911).
Punjab region. The Delhi

Sultanate and later Mughal
Empire ruled the region. The Punjab region became predominantly
Muslim due to missionary Sufi saints whose dargahs dot the landscape of
Punjab region.

After the decline of the Mughal Empire, the Sikh Empire invaded and
occupied Khushab Tehsil. The Muslims faced restrictions during the Sikh
rule during the period of British rule. During British rule Khushab was a
tehsil of the old Shahpur District, the tehsil at that time had an area of
6,570 sg.km. The population according to the 1901 census was 161,885
arise of over 10,000 since 1891.

The Awans of the Soon Valley were also amongst those the British
considered to be “martial race”. The British recruited army heavily from
Soon Valley for service in the colonial army, and as such, the Awans of
this area also formed an important part of the British Indian Army,
serving with distinction during World Wars | and II. Of all the Muslim
groups recruited by the British, proportionally, the Awans produced the
greatest number of recruits during the first and second World Wars.
Contemporary historians Professor lan Talbot and Professor Tan Tai Yong
have asserted that the Awans (amongst other tribes) are viewed as a
martial race by not only the British, but neighboring tribes as well.

Sir Lepel H. Griffin writes in his book 'The Panjab Chiefs'(1865 Edition)
writes that:

"All branches of the tribe (Awans) are unanimous in stating that they originally
came from neighborhood of ghazni to India, and all trace their genealogy to
Hazrat Ali the son-in-faw of the Prophet. Qutab Shah, who came from Ghazni
with Sultan Mahmud, was the common ancestor of the Awans......./t was only
in the Rawaipindi, Jhelam and Shahpur districts that they became of any
political importance....... In Shahpur District the Awans held the hilly country to
the north west, Jalar, Naoshera (Naushera) and Sukesar, where the head of the
tribe still resides.”

— From "Sir Lepel H. Griffin, The Panjab Chiefs’(1865 Edition) p.570-571

The head of the tribe or village in the Soon valley was known as
Raees-Azam. The last Raees-Azam of Naushera was Qazi Mazhar
Qayyum.

The predominantly Muslim population supported Pakistan Movement
and after the independence of Pakistan in 1947, the minority Hindus and
Sikhs migrated to India while the Muslim refugees from India settled in
the Khushab.

Temple of Amb Sharif at Soon Valley



Land Scape

It has extreme hot and cold climate. Its land comprises mainly of hills,

plateaus, plains and deserts with Jhelum river flowing on its East. Some
of the areas of tehsil Khushab are low lying and get flooded in rainy
season.

Khushab is situated between the district Mianwali and Sargodha with
Jhelum river to its eastern boundary. To its North lies the district Chakwal
and Jhelum whereas District Jhang and Bhakkar are situated in its South.
It consists of agricultural lowland plains, lakes, plateaus, hills desert.
Parts of the Thal desert touch the district, which has a breadth of over
110 km and is situated between the Indus River and the Jhelum River.

There are three lakes (Ochali, Khabbaki and Jahlar) in the district. Kanhatti
Garden is the largest forest, in the Soon valley, in Naushehra Tehsil. The
lakes are important tourist destinations for people coming from different
parts of the country and important source of direct jobs to the
community, such as tour guides or hotel housekeeping etc.

Night View at Ochali Lake

Migratory Birds during Winter in Ochali Lake

These lakes attract thousands of migratory birds during winters,
including rare white-headed ducks (Oxyura leucocephala) from Central
Asia. Every year thousands of birds migrate from Siberia, including
Houbara Bustards, Cranes, Teals, Pintails, Mallards, Geese, Spoon Bills,
Waders, Flamingos and Pelicans, using the Indus Flyway, also known as
the International Migratory Bird Route Number 4, covering a distance of
about 4,500 km.

Naushehra town is situated 48 km from Khushab city and 68 km from
Kallar Kahar town in the heart of the valley, surrounded by high hills,
lakes, jungles, natural pools and ponds. It is also an area of ancient
civilization, natural resources, and fertile farms. The general height of
surrounding hills is around 2500 feet above sea level, with several peaks

reaching over 3000 feet. Sakesar is the highest mountain in the region
with summit of 1522 meters / 4946 feet high.

Sunset at Khabbaki Lake
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Wild Birds gathering around Khabbaki Lake




Khadumi Waterfall Soon Valley

Khushab District has the distinction of having lush green hills at one end
and desert on other end in noorpur Tehsil. The climate in Noorpur Tehsil
is called a desert climate. During the year, there is virtually no rainfall in
Noorpur. According to Koppen and Geiger, this climate is classified as
BWHh, in which precipitation is too low to sustain any vegetation at all, or
at most a very scanty shrub. According to historical record, Noorpur use
to be an agricultural region with forests during the Indus Valley
Civilization but with the passage of time, due to climate change and

desertification, its terrain converted into desert. g Soon Valley

A Camel Caravan passing through Thal Desert

Culture

Various people of the valley descend from tribes of Arab origin. Islamic
culture and customs are the norm. Practices involve arranged marriages
in accordance to the Islamic traditions, where the wedding events take
place at a mosque. The Nikah is attended by close family members,
relatives, and friends of the groom and bride. Basically males and
females are separated, either sitting in distinctive rooms or with a purdah
(curtain) separating them.

Luddi is a popular folk dance for celebratory events, when the music is
mostly played on the dhol (drum) and shehnai similar to oboe.

o =

Girls Performing Cultural Dance




Languages
Inhabitants of the Khushab district speak a variety of Punjabi dialects,
including:

v Shapuri (Main dialect of the district)

v Majhi or Standard Punjabi (in cities)

v Pothohari (northern hilly regions)

v Thalochi (southern areas in Thal)

v Jandali (western areas near Mianwali)

Urdu is spoken and understood by the majority of the population,
whereas English is understood by people with a higher education
background.

Traditional Crafts

According to Commerce & Investment Department, Government of
Punjab, Khaddar weaving on hand looms is the main traditional craft of
Khushab district. Because of lower over-heads and lesser cost of
production coupled with attractive appearance and good quality, the
demand for Khaddar is gaining popularity and progressively large
numbers of people are getting engaged in this craft. Moreover,
production of following traditional commodities provides livelihood
opportunities in local cottage industry:

Pateesa (Sweets)

Dhodha (Sweets)

Khari Tillawali (Shoes)

Bed Dari

Truck Body

Salara (Shawls)

Salt Rock Handicraft

Lungi

Khes (Thin Cotton Blanket)
Daree (Rug)

Khairi (Traditional Sandals)

A SIE S U OO O O O O O O §

Tourist Attractions

v
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Akrand Fort of Janjua's (Road way & Tracking Way from Kanhati
Garden).

Lakes: Uchalli Lake, Khabikki Lake and Jahlar Lake

Waterfalls at Kufri

Amb Sharif is a historical place in Hinduism.

Kanahti Garden, Sodhi Garden, Khabakki Jheel, Ugalisharif &
Uchali Jheel, Sakesar and Daip Shareef and the hiking experiences
of hills

Angah, an important village.

Sodhi village has waterfalls, a Rest House, and wild animals like
Cheetah, Rabbit, Deer, Teetar (Urdu name of a bird).

Koradhi is famous for its historical Madrissa, where Qari Qamar
Din (R.A) used to teach

Surraki is the highest village of Soon valley
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DISTRICT KHUSHAB AT A GLANCE

Geography

Lat: 31° 31 48" - 32° 42’ 43.2" North East West @ sSouth
o eIy D Neighbouring Districts Chakwal and Sargodha District Mianwali District Jhang and
Long: 71° 37 30" - 72° 39'50.4 Jhelum Districts Bhakkar Districts

6,629 sq.km Tehsils
OISV TEl  Khushab City &= Noorpur
Khushab
Language Punjabi m Quaidabad
m Naushera
Elevation to District BEESMIVRL-T:¥]
Union Councils Mouzas  Municipal
Committees
Population Distribution
7
s . . o
Total Population in District Population Density (Person per sq.km) 1 .8£|, A Growth Rate

(2017 Census)

2.05%

(1998 Census)

L SOCR. ST ek L 2% 0% ST

1998 Census

905,711 1998 Census

2017 Census

1,281,299 2017 Census

Govt. Schools | Colleges Universities . .
Public Health Care Facilites

Educational
(Numbers)

Facilities

) & 1001 5
':IJIJ o /u:\ ml:ll:l 1] (1)
0.rmlo|Glzsle] O Jramlo | Glzels

Tourist Attractions Agriculture Major Industries

Textile Spinning 3 2 Cement Industry

Major Crops

Sugarcane, Gram, Wheat and Rice

2 Flour Mill

Sugar 1
Soda Ash 1

Hill Stations
Soon Valley Hill Station

Major Fruits

Citrus, Guava and Banana Jute Textile

4L
Marble
Industry

Shrines

4 Knangahe Hameedia Makan Sharif Siddique Abbad (Kuffr),
LRl Sultan Haji Ahmad in Uchhala, Baba Shikh Akbar and many Salt 3
—

~

it

Major Vegetables

Potato, Cauliflower and Tomato

other notable shrines

Lakes
Uchali, Khabbaki, Jahlar

Major Livestock

Buffalos, Cows, Sheeps, Goats and Poultry gil Industry

Rice Mill 27

Historical Sites
Akrand Fort of Janjua’s Koradhi Madrassa,
Fort Akrand, Amb Shareef
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GEOLOGY

The geology of Khushab is remarkably diverse. It includes nearly 84% of

Quaternary rocks i.e. Alluvium, Eolian Sand, Flood Plain Deposits,
Piedmont Deposits, Streambed Deposits, Meander-Belt Deposits,
Undivided Eolian Sand deposits and Extinct Streams (Qsc), whereas 16%
is Cambrian Sedimentary Rocks, Eocene Rocks, Paleocene Sedimentary
Rocks, Jurassic Rocks, Triassic Sedimentary Rocks and Permian
Sedimentary Rocks.

The district lies in Salt Range hill system of Punjab. Geologically, salt
range is a thrust belt that emerged in response to the under thrusting of
Cratonic Indian Plate beneath its own sedimentary cover. The main
difference between the Salt Range and the mighty Himalayan mountain
chain is that the Salt Range has undergone strong folding and uplifting in
narrow zone. These hill systems are composed of thick evaporates which
constitute the lubricated zone of decollement.

There are abundant minerals and coal deposits in the district, the
exploitation of which played a leading role in industrial growth of the
region. The majority of mineral exploitation are concentrated on
industrial minerals, among these the prominent are Limestone,
Argillaceous Clay, Gypsum, Fire Clay, Silica Sand, Bauxite, Ochers,

Bentonite, Calcite, Dolomite, Marble, Iron Ore and Laterite.

Khushab has arid hills of salt range with bushy vegetation in its north
(Soon Sakesar Valley). The central part of this district has irrigated low
land plains while Southern part consists of dry deserts (thal) with scarce
vegetation. The area wise geological compostion of the district is shown
in table and Chart below:

Geological Formation Area (sq.km) | Composition

Alluvium (Q) 185.75 2.80 %
Cambrian Sedimentary Rocks (C) 60.19 091%
Eocene and Paleocene Sedimentary Rocks (Tep) 622.98 9.40%
Eolian Sand (Qs) 1376.53 20.77 %
Flood Plain Deposits (Qf) 379.49 572 %
Jurassic and Triassic Sedimentary Rocks (JTr) 43.52 0.66 %
Permian Sedimentary Rocks (P) 402.78 6.08 %
Piedmont Deposits (Qpd) 1427.86 21.54 %
Pliocene and Miocene Sedimentary Rocks (Tpm) 11.62 0.18%
Streambed and Meander-Belt Deposits (Qm) 200.96 3.03%

Unidivided Eolian Sand Deposits and Extinct Streams (Qsc) 1917.39 28.92 %

Geological Composition

2.80%
" 0.91%

3.03%
0.18 %

0.66 %

6.08 %

Alluvium (Q)
Cambrian Sedimentary Rocks (C)
B Eocene and Paleocene Sedimentary Rocks (Tep)
Eolian Sand (Qs)
Flood Plain Deposits (Qf)
Jurassic and Triassic Sedimentary Rocks (JTr)
20.77 %
[ Permian Sedimentary Rocks (P)
Piedmont Deposits (Qpd)
I Pliocene and Miocene Sedimentary Rocks (Tpm)
Streambed and Meander-Belt Deposits (Qm)

Unidivided Eolian Sand Deposits and Extinct Streams (Qsc)
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LAND USE & LAND COVER

Land Cover (LC) is defined as the observed (bio) physical cover on the
earth's surface, whereas Land Use (LU) is characterized by the
arrangements, activities and inputs that people undertake in a certain
type of land in order to produce, change or maintain it. Knowledge of the
LC/LU distribution helps Land Use Planners and Policy Makers to
determine pragmatic land use polices.

Land Cover/ Land Use (LC/LU) processes are important to be monitored
since they are the direct drivers of Climate & Ecosystem Change. For this
study, LC/LU demarcation carried out by Space & Upper Atmosphere
Research Commission (SUPARCO) has been used which provides a
comprehensive description of the biotic and abiotic resources of the
study area and includes, inter alia, numerous categories of cultivated
land; natural vegetation and non-vegetated areas including bare

and rocky areas, and areas of human settlements. In this study, Land
Cover Classification System (LCCS) approach has been used with an aim
to capture the physiographic characteristics down to a UC level.

The geospatial database, prepared by SUPARCO, is used to provide basis
for the development of an improved capacity for natural resources
monitoring and management.

The legend consisting 13 main land cover classes have been used in this
study which are being further subdivided into 36 classes, and have been
mapped based on the analysis, interpretation and validation of SPOT-5
high resolution satellite imagery (5 meter). For this purpose, satellite
images were segmented into homogeneous polygons and labeled using
the LCCS classification system.

Land Cover Distribution of District
(Percentage)
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Elevation is the measurement of height of the land with respect to sea
level or the sea floor. Elevation maps are used to identify how flat,
elevated or hilly an area is, as well as to analyze other features of land
using contour lines and symbols.

District Khushab is famous for its Salt Range Mountains. The Salt Range
is the hill system in Punjab with extensive deposits of rock salts. As
depicted in the map, the range extends over the northern part of the

district, with Sakesar being one of the highest peaks of Salt Range.

The district has arid hills with bushy vegetation in its north (Soon Sakesar

Elevation Distribution of
District Khushab

1221-1522m —.

Valley). The central part of this district has irrigated low land plains while
Southern part consists of dry deserts (Thal) with scarce vegetation.

Majority of the area of district consists of pediment plain stretching from
north in the Naushera to South towards Noorpur. The elevation of the
district is between 1522m (High) to 148m (Low). It can be analyzed from
the map that Tehsil Naushera falls under highest elevation band with
highest peak of 1522m (from sea level) at Sakesar. There is a gradual
decrease in the elevation slope from tehsil Naushera to Tehsil Noorpur
with North to South Western trend. The average height of district is
293.55m.

Tehsil Wise Mean Height
(Meter)

794

951-1220m _.
T
3
S 686-950m —-
S
g
@ 416-685m _.
- 246.3

148-415m [—

] ] | | | |
0 1,000 2,000 3,000 4,000 5,000 6,000

Area in sq.km
Elevation Tehsil Wise Area Coverage (sq.km) District Total
148-415m 1,892 2,402 1,138 5,445
686-950m
1221-1522m
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POPULATION DISTRIBUTION

As per the 1998 Census, the total popu

905,711 with an annual growth rate of 2.05%. The total urban population

lation of district Khushab was

was 228,969 and rural population of 676,742. For this study, projected

Tehsil Wise

Total Population (Projected 2015)

1,309,457

KHUSHAB

313,660

population of 1,309,475 as of 2015 is used based on inter census
growth rate of 1981 and 1998.

Tehsil Wise Gender Distribution

117,248

pOPUIation e 11.9 754 es402 160173 ["Ii3y 652,969
B «hushab [ | Noorpur B naushera M Quaidabad o 5.5;03 0588M Total — 03
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NOORPUR NAUSHERA QUAIDABAD

Population on
Basis of Religion
(1998)

o

891,821

(2)

Qadiani Ahmadi

b

Christians
11,154

9
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Others
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I s) POPULATION DENSITY

Tehsil Wise Population Density

(Persons/sq.km)
The average population density of Khushab district was nearly 140 persons
per sq.km as per 1998 census which in 2015 has grown to 198 persons per i

sq.km. The most densely populated Tehsil of the district is Khushab whereas 149.3

Quaidabad

Qaidabad is the sparsely populated. Khushab City is the most densely 249
populated with density of 9188 persons/ sq km. Khushab

297.3

Density
( Person / sq.km)

Union Councils Population Female Area (sq km,

Botala 24,489 12,280 12,209 77.77 314.87
Chak No 59/mb 20,555 10,231 10,324 90.10 22812 |EXDEEEEE
Chak No.050/mb 28,152 14,568 13,584 47.65 590.72
Dhaiwal 21,302 10,510 10,793 229.07 92.99 (62,99 |
n  Girot 29,710 14,895 14,815 143.27 207.36
& Hassan Pur Tiwana 26,608 13,046 13,562 166.71 15060 EEEEEE
% KathaSagral 21,304 11,023 10,280 102.59 207.66
£ Khushab City 145,447 73,486 71,961 15.82 9,18890 X - - - [
= Kund 78,023 38,768 39,255 132.75 587.72
2 Nail Shumali 21,128 10,904 10,224 12935 16332 EEEEM
@ Nan 20,172 9,696 10,475 171.20 117.82
Padhrar 25,810 12,690 13,120 134,14 19240 TN
Roda 29,649 15,021 14,628 244,94 12106 KB
Sandrai 20,156 10,026 10,130 114.02 176.77
Taiokar 20,632 10,041 10,591 162.55 126.92
Waheer 96,893 49,184 47,709 156.85 617.70
Tehsil Total: 630,030 316,369 313,660 2,118.9 297.34
Adhikot 29523 14,858 14,665 176.10 167.64
= Jamali 22000 11,171 10,829 241.21 9120 |FEOM
S JauraKalan 21572 10,530 11,041 149.43 14435  ETECEEEE
= Jharkal 22521 11,381 11,139 382.13 5893 [EXE
<) Khai Khurd 22740 11,337 11,403 363.02 6264 XA
= Khatwan 21273 11,073 10,200 29233 72.76
@ NoorPur_01 17795 9,036 8,759 147.11 12095 [EEXGEE
8 Pelowance 26996 13,778 13,217 242.30 11141 N
Rahdari 23450 11,921 11,529 267.26 87.73
Rangpur_01 29135 14,669 14,466 141,12 206.44  [EZTEEEE
Tehsil Total: 237,005 119,754 117,248 2402.1 98.66
©  Anga 19,952 8,998 10,953 120.75 16522 N
5 Hhali 19,377 9,284 10,093 105.98 182.82
= Khabeki 20,867 9,879 10,988 261.50 79.79
5 Khura 21,162 10,357 10,805 157.98 13395 K
= Kufri 19,445 9,071 10,374 130.29 14923 A
T Naushera 22,632 10,443 12,189 50.418 448,94
L=
2 Tehsil Total: 1,23,435 58,032 65,402 826.9 149.26
Bandyal 27,277 13,944 13,333 175.84 15511  EE—
o Bijar 28,115 13,792 14,323 118.01 23823 | I
8 ChakNo014/mb 22,397 11,600 10,797 122.88 18225 N
£ Goliwali 28,975 14,249 14,726 168.06 172.40
g Jabbi 25,171 12,002 13,169 102.24 246.18
&  NoorPur_02 7,924 3,989 3,935 108.63 7294  EBER
= OkhliMohla 21,269 10,338 10,931 94.31 22549 I
< Quaidabad 97,880 49,177 48,703 120.71 810.82
= UtraJanubi 36,921 18,741 18,180 96.14 384.00
Warchha 23,058 10,982 12,076 143.77 160.37 EEE A
Tehsil Total: 318,987 147,073 141,993 1250.59 255.11
Total: 1,309,457 652,969 656,483 6,629
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Land Use Pattern ( 2! 2013)

B> SETTLEMENTS

The settlements of the district include tehsils, union councils, cities and
villages. We can broadly classify the settlement of Khushab district into
two forms i.e Urban Settlement and Rural Settlement. The geographic
in the
Settlement Map. It follows that Khushab is primarily a rural district with

distribution of settlements over the district is manifested

a large number of villages spread over entire area of district. However,

due to the process of urban sprawl the urban settlement has been

Legend

growing along the period of time.

Urban Sprawl of Khushab City in 2000 and 2013 is shown in the figure
which shows that most part of the city is occupied by the Agricultural land
use i.e. 58.01 %, followed by the built-up land i.e. 16.04 % and barren land

onEnp

Khushab City Boundary
Built-up Area
Agricultural Land
Waterbodies
Barrem Land

Land Use Class

Year 2000

Year 2013

i ; , i Built-Up Area 16.04% 19.83% 3.79% 4
about 25.83%. In 2013 the built-up area of the city has increased with a -
ificant d theb . The builtoun and reached o t Agriculture | 58.01% 67.38% | 937% 4
signi |°carf1 ecreaseoln g arren land. The .UI -up an]c reache uop .o Water Bodies 0.13% 0.00% ©013%
19.83% from 16.04% while there was an increase of almost 9% in Barren 25.83% 12.79% 13.06% &
Agricultural land use and 13% decrease in the barren land of the City.
’-_--_--_--_--_--_--_-------_--_--_--_--_-\’-_--_--_--_---\
n
Settlements Vulnerable to Riverine Flood on Basis of n  Villages Vulnerable to
Inundation Frequency (2010 to 2017) :: Hill Torrents
Thatti Nihkkan Kotia Saryidan ) Ahliamboh HILLY AREAS
Sighwal Mughlanwala Fateh Khan Sabhral
i Jhok Mangur Shergarh Hardo Sodhi
Kachewala Bhan Ahmad Dhaka

Noon Jagir

Dhak Railway Station

Kangan Shahid

hala

Nathuwala Dhok Jaswal hah Baluchwala Jahlar
Shahpur City Railway Station Kotla Chaddu Aura Ugali
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BUILDING DISTRIBUTION

The distribution of building over different parts of the district is shown in the Building Distribution Map. Based on nature of building material used,
buildings can be categorized as Kacha, Semi Pacca and Pacca as per Pakistan Bureau Statistics.

1

Tehsil Wise Building Distribution by Type 5

District Total

Pacca Semi-Pacca Kacha
Semi-Pacca [ 13,629 1454 4751

78,700 4,675 16,834
33,879 [@ 2,116 14,998
18,975 1,322 —— 18,109
Total Buildings: 209,444
B Khushab [ Noorpur B Quaidabad Naushera
' Tehsil Wise Building Distribution
‘h---------------------------------------
Naushera House Hold Characteristics v
)

10%

o

uaidabad
g 249 ’ > Khushab

Noorpur
18%

UC Wise Building Distribution
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I . I .
Botala [N 2,194 300 1,456 Adhikot [ 3,106 112 1,624
Chak No 59/vB I 2,525 94 696 Jamali | 1376 77 2,155
Chak No.os0/vB [ 3335 73 1,133 JauraKalan [ 1,901 216 1,419
Dhaiwal [ 3092 94 249 Jharkal 1695 42 1,955
Girot [ 3568 250 974 Khai Khurd [l 961 52 2,714
Hassan Pur Tiwana [N 2,082 274 1,935 Khatwan [N 736 92 2662
Katha Sagral [ 2680 198 558 Noor Pur_01 [N 2,005 26 351
Khushab City [ 19,684 1,082 1,961 Pelowance N 1658 76 2,691
kund [ 8585 821 2,889 Rahdari 2197 81 1,566
Nali Shumali [ 2598 24 786 Rangpur_01 e 3256 548 972
Nari [ 2,805 63 386
Padhrar [ 3,081 281 800 .
Roda [ 3754 99 929 Qualdabad
Sandral [N 2,850 27 374
Talokar [ 2,842 126 360
waheer S 13,025 869 1,348 .
Bandyal [N 2590 84 1,725
Bijar [ 2,770 72 1,693
Naushera ChakNo(::o/m:: I 1,998 75 1,539
oliwali [ 2,762 94 1817
- . Jabbi [ 2,930 32 1,097
Aga I 2352 190 676 Noor Pur_02  [lll 687 10 404
Hhali 2139 196 790 Okhli Mohla [N 2,146 124 1,161
Khabeki [N 2066 93 1,209 Quaidabad . 10,992 1183 3334
khura 2012 286 1115 Utrajanubi - [ 3822 200 1533
kofri 2512 73 552 Warchha | 3182 242 295
Naushera _ 2,550 616 409

M pacca M SemiPacca Kacha
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m) BUILDING DENSITY Tehsil Wise Building Density

(Buildings / sq.km)
idabad

gg.a;sa 2 Khushab

47.27
There are variety of building groups in Khushab, covering residential, Naushera
nonresidential, office and administrative buildings, which are located in 24

areas with relatively favorable geo-physical and socio-economic conditions.
L Noorpur
Building Types 16

Area
(sq.km)

Density

Union Council Pacca Semi Pacca Kacha Total Buildings (Buildings / sq.km)

Botala 2,194 300 1,456 3,950 78 51
Chak No 59/mb 2,525 o4 696 3315 90 37
Chak No.050/mb 3,335 73 1,133 4,541 48 95
Dhaiwal 3,092 A 249 3,436 229 15
8 Girot 3,568 250 974 4,792 143 34
ﬁ Hassan Pur Tiwana 2,082 274 1,935 4,292 167 26
2 KathaSagral 2,680 198 558 3,436 103 33
5  Khushab City 19,684 1,082 1,961 22,726 16 1,420 . - - -
T Kund 8,585 821 2,889 12,295 133 92
£ Nail Shumali 2,598 24 786 3,408 129 26
2 Nan 2,805 63 386 3,253 171 19
Padhrar 3,081 281 800 4,163 134 31
Roda 3,754 99 929 4,782 245 20
Sandrai 2,850 27 374 3,251 114 29
Taiokar 2,842 126 360 3,328 163 20
Waheer 13,025 869 1,348 15,241 157 97
Tehsil Total: 78,700 4,675 16,834 100,209 2,120 47.27
Adhikot 3,104 112 1,624 4,840 176 28
»  Jamali 1,374 77 2,155 3,607 241 15
2 JauraKalan 1,901 216 1,419 3,536 149 24
S Jharkal 1,695 42 1,955 3,692 382 10
S KhaiKhurd 961 52 2,714 3,728 363 10
= Khatwan 734 92 2,662 3,487 292 12
2 NoorPur_o1 2,095 26 351 2,472 147 17
@ Pelowance 1,658 76 2,691 4,425 242 18
Rahdari 2,197 81 1,566 3,844 267 14
Rangpur_01 3,256 548 972 4,776 141 34
Tehsil Total: 18,975 1,322 18,109 38,407 2,400 16
@ Anga 2,352 190 676 3,218 121 27
@ Hhali 2,139 196 790 3,125 106 29
G Khabeki 2,064 93 1,209 3,366 262 13
3 Khura 2,012 286 1,115 3,413 158 22
= Kufri 2,512 73 552 3,136 130 24
T__Naushera 2,550 616 409 3,576 50 72
E Tehsil Total: 13,629 14,54 4,751 19,834 827 24
Bandyal 2,590 84 1,725 4,399 176 25
o Bijar 2,770 72 1,693 4,535 118 38
B Chak No 014/mb 1,998 75 1,539 3,612 123 29
.8 Goliwali 2,762 A 1,817 4,673 168 28
‘G Jabbi 2,930 32 1097 4,060 102 40
S Noor Pur_02 687 10 404 1,101 109 10
— Okhli Mohla 2,146 124 1,161 3,431 [-TA 36
‘™ Quaidabad 10,992 1,183 3,334 15,509 121 128
‘S UtraJanubi 3,822 200 1,933 5,955 96 62
P Warchha 3,182 242 295 3,719 144 26
Tehsil Total: 33.879 2,116 14,998 50,994 1,251 40.76

District Total: 145,183 54,692 209,444 6,629




BUILDING DENSITY (2015) MAP
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TRANSPORTATION NETWORK

Khushab District has a total metalled road-length of 1702 kilometers, There is only one landing strip in the district which is located at Bandial,
which links the district with Sargodha, Mianwali, Bhakkar and Jhang. The Mitha Tiwana, Qaidabad Tehsil. The nearest major airport is Faisalabad
Transportation Network Map of the district identifies all the essential road International Airport which is 148 km from Khushab Tehsil whereas the
links including trunk, primary, secondary, tertiary and residential roads. nearest domestic airport is Sargodha Bhagatanwala Apt Airport located

at the distance of approximately 38 km from Khushab Tehsil.
Besides roads, the district also has a fully functioning railway network
connecting with rest of Pakistan through Sargodha and Mianwali districts.
The total length of railway network in the district is about 111 km.

Road Length (km) Motor Vehicles 'Registered’
by Type as on 30" June, 2014
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TRANSPORTATION NETWORK MAP
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& TELECOMMUNICATION

Communication System; particularly telecommunication services, plays a role of Cellular Subscribers
significant importance in connecting people either through wired or wireless services. The

telecommunication technologies have been changed immensely in the last twenty years. in Pakistan

\
133,241,465
!

Before the emergence of cellular systems, the communication system of District 2016 Y —
Khushab was primarily based on telephone services, known as Public Service Telephone 2015 | & 114,658,434
Systems (landline services). However, with worldwide expansion /growth and recognition PO | 4 139,974,754
of wireless communication systems, cellular systems have also been deployed in the _— | H 127,737,286
district. S | H 120,151,235
There are about 31 telephone exchanges operating in the district, ranging in capacities E i : “ ansiash ‘
from 300 lines to 4000 lines and 625 cellular towers covering whole of the district. 2 | a el
2009 “ 94,342,030 ‘
The Cellular Service Providers in the districts include Mobilink, Telenor, Ufone, Warid and 2008 | 88,019,812
Zong. The map on next page, identifies telecommunication towers distributed over the 2007 H 63,159,857
different parts of the district. T3 4 e = 34,506,557
2005 | W 12,771,203
2004 (1 5,022,908
Tehsil Wise Distribution of Cellular o 2 8 g ° 8
Communication Towers (in Millions)

Khushab  Naushera Quaidabad = Noorpur

Network Wise Distribution

of Cellular Towers
(in Khushab District)

110

lenor Ufone Warid =Zong

87

(Percentage %)

Telecommunication Technologies AR REEREEERGBEERDRE]

2008-09 |
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COMMUNICATION TOWER MAP
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2 PUBLIC HEALTHCARE FACILITIES

The provision of easily accessible, affordable and quality Healthcare facilities clinics, maternal & birth centers, dispensaries and other forms of health
is among the basic amenities of life that must be provided to the people for care centers. In District Khushab, for population of 3,088 there is one
their wellbeing and health safety. Health facilities include hospitals, certified doctor avalible in public healthcare facilities.

Health Facilities by Type | Reproductive Health
| (HIV /AIDS  3.80%

Primary Healthcare Sanctioned Staff

| W Post-Natal Care Others

|
|
|
o 979
I Statistics) 27%27% !
. District Headquarter Hospital 1 | | Health Medical
I I Facility Officers
@ Tehsil Headquarter Hospital L 1 1 Type & Surgeons Vaccinators Dispenser
| I Dental)
Basic Health Unit 42 1 | .
i 1 Basic Health 1 171
@) Rural Health Centre 5 | | URI(ELI
| M Use of Contraceptives |l} Government Rural
. Sub Health Centre 2 | W Antenatal Care (4 or more visits) | :)ispe)nsaries
| M Skilled Attendant at Deliver [ ©RP
. Y
@) Materal and Child Health Centre 5 | | 8
| M Percent Delivered by C-Section | Maternal & Child
) ) Health (MCH)
@D Civil Defence Response Center 5 | M Percentage with Comprehensive Knowledge |
| W Antenatal Care | Rural Health
Rural Dispensary I I ANC (Blood Pressure Measured, Urine) I Centre (RHC)
M Institutional Deliveries
@ 78 clinic 1 I I
|

| M Express Accepting Attitudes Towards People

Secondary Healthcare Sanctioned Staff

Non Surgical Rssistants LHVS/
Specialists Staff LHWS/

Surgeons . (Lab/ Nurse o
MS/AMS/ PWMO/S (Anesthetist/ Midwives Health/

Mo/cMo/ Chest/chilay | (Gardio/Neuro/ | ologisty | Medical/ | (Head/Staff | 0,0 ™| o ical Tech/
Deputy MS WMO/W . Ortho/Gyne/ : : X-Ray/ Nurse/ . .
Health Facility Type SMO0/MO MO Surgical/ Dental) Radiologist/ Dental/ Matron) Vacciant Dispensers
Medical) Physiotherapists ors/
ECG Techs) LHWs

PMO/AP RO/ (Eye/ENT/

District Headquarters (DHQ)
Tehsil Headquarters (THQs)

Total:

Statistics of Disease
in Children
29%

Child Delivery by Location Child Delivery by Type

of Assistance

(Person that Assisted with Delivery)
M URBAN m RURAL

Oral rehydration

therapy (ORT) with
26% continued feeding

Oral Rehydration
Therapy (ORT) through
ORS or recommended

homemade fluids I 4
orincreased fluids | \Y
Knowledge of I
two anger signs
PI’EV.E|e|'|CE of Pneumonia B URBAN H RURAL 70%
of Diarrhea 1 l|°/, I — 59%
4.90% | Z=
©
67% Govt. Private | &
Home Hospital Hospital/ | O uon 36%
/RHC/BHU Clinic @
45% | 2w
© 25%
31% | €
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PUBLIC EDUCATION FACILITIES

Govt. Schools Private Schools Colleges Universities

Education Tehsil Wise Govt. School

Facilities 2 by Type
318
4 ~N\ (" )
Number of Teachers 10 3
Total Enrollment by Gender - 87
saml -2=0 230 273
Khushab Naushera Noorpur Quaidabad
Total: 69,591
Naushera = Higher Secondary Schools m High Schools
Total: 14,180 = Middle Schools Primary Schools
s .
Noorpur
Total: 36,398
10,612 17,652 1,208
idabad , i . .
" Tehsil Wise Govt. School
Total: 28,264 N/ b G d
_— L Total: 5,281 Y e
\_ ————y T nae 258 Female m Male
Total School . .
T 1
Buildings

134
89
68 I

Khushab Naushera Noorpur  Quaidabad

KZU;H;B @ @

Total: 62.50%) .
Tehsil Wise Govt. School NAUSHERA oy e A
by Building Type 1 23 Tehsil Wise Facilities in Schools

QUAIDABAD

202

. Semi
Tehsils Pacca Pacca | Total
Khushab

EaEREEE

N

<oilets

99%

NOORPUR

251

Y

m Facility Available

Private Education Facilities
77 Student to Teacher Ratio

u 28 e,
169 Tehsil Wise Building

261 13gConditions of Schools
r Total: 366 h
High School m Secondary School 85
Elementary School
. é
. 1 J I I j

Khushab Naushera Quaidabad Noorpur
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IRRIGATION INFRASTRUCTURE

Irrigation System plays a role of great importance for sustaining Chashma- Jhelum Link Canal is major canal which irrigates the district
agriculture sector in the country. District Khushab is bounded by the salt from East through Jhelum River and extends till Indus River in Mianwali
range hills in the north and River Jhelum in the east. The underground District. The Indus flows on the northern outskirts of the districts of Dera
water and discharge from hill torrent is Saline in nature with high Ghazi Khan and Muzaffargarh. River Jhelum flows toward east of the
concentration of sodium chloride and other salts. boundary of district Khushab and Sargodha. Two major lakes of the

region are Uchhail Lake and Khabikki Lake in North-West of Khushab.
The Irrigation System of Khushab mainly includes major, minor &
distributary canals and other water reservoirs. List of major, minor and It can also be extracted from the map that most of the areas of Naushera
distributary canals are provided in the canal system table given below. and Noorpur tehsil are comprised of virgin land with most of the irrigation
supply being at the mercy of River Jhelum.

Major Lakes Area Sown Area Sown by Different
Clieseab s Irrigation Techniques
Note: Excludes 485,000 hectares under orchards & 17,000
1.9 sq.km 3.6 sq.km hectares under Tobacco, sown under “Zaid Rabi" Crop. (Thousand Hectares)
Khabikki Kahar Uchali Lake

Total Area

427

canal Svstem Unirrigated Irrigated
- 286 141

314/-3

Name Lengt;{(li(m)

Major Canals

7

Mohaur Branch (Thal Canal) 79.0 u CWEIIT - [ ] gar;als “
Nurpur Thal Branch 25.9 anal-Wells ® Tubewells
Others M Canal Tubewells

Minor Canals Canals

Butala Minor 87 7

Hamoka Minor Tube Wells Installed by Energy
Mitha Tiwana Minor Tube Wells Canals Wells Source (2013-14)

Pania Minor 37 ll'

Adhi Kot Minor
Shinur Minor -— TOtal:

Shahwala Minor Canals Tube Wells Others Diesel 1 O LI-LI-Z
I

IL Minor 3 3 Ellf;tzc 9,968 ‘

Distributaries

Bolah Distributary

Haduli Distributary .
Whanar Qahar Nala | — a u

= 3 -y -3 n N
Others
(Dry nala, Broken, Arrow, ‘@

Limit,Water Pipe line)
-

Flood Protection Length (m)
Structures

Embankments
Stud No 2 of joya and ham 713
Safety Bund for Moza Dhok 992.1
Shahpur dy Flood Bund RD- 6,728.3
Guide wall No 2 thatti ka 298.9 .
Stud No 1 of joya and ham 88.6
Protection Bund Dhak 10,630.6

Stud No 3 of joya and ham 61.1
Spurs

Guide Spur No.1 Thatti ka
Guide Spur 2 of Sher Garh
J Head Spur Tibba Qaim Di
Spur 1 of sher garh khush
Sloping Spur Jura Kalan k

Tehsil Wise Land Use Classification

Forest - Natural Trees and Ma 3 vith Spar:
Natural Vegetation in Wet Areas Natural Vegetation
Range Lands - Natural Shrubs and Herbs m  Wet Areas

Built-Up © Snow and Glaciers

Crop Irrigated
Sloping Spur Tibba Qaim D Crop Marginal and Irrigated Saline
Spur 3 of Sher Grah Crop in Flood Plain

Crop Rainfed

Bare Areas
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> MAIOR INDUSTRIES

Industrial situation of district Khushab is in process of progress with
more increasing trend towards agricultural based activities. The district is
endowed with unprecedented resources in the form of rocks and mineral
reserves. There is great degree of industrial potential in the district due to
the availability of innumerable raw materials, compounded with skilled
labors. According to PBS, there are 110 Industrial Units in the District,
employing 12,628 persons. Mostly these Industries are related to
Agricultural Implements, Cement Products, Flour Mills, Jute Textile Mills,
Packages, Rice Mills, Sewing Machines Parts, Soda Ash, Sugar, Textile
Vegetable Ghee / Cooking Oil
Spinning/Weaving.

Spinning, and Woolen e

Number of Registered
Factories & Employment Level
(As on 30 June 2014)

Industry

As regards availability of skilled labour, there are 09 technical /
commercial / vocational institutions (6 for men and 3 for women)
imparting training in Pre-Investment Study Khushab District various
trades e.g. mechanical, electrical, auto engineering, welding, wood
working and commerce. Vocational institutions for women impart
training in hand/machine embroidery, stitching and knitting, etc. In all
about 1349 trained technicians/artisans/workers are turning out every
year.

Estimated
Employment

No. of units

Number of Factories

Installed Capacity

Cement Industry
Flour Mill

Jute Textile

Rice Mill
Packages

Soda Ash

Sugar

Textile Spinning

Mineral Production (2013-2014)
(Hundred Metric Tons)

X5 JaaJ€ 1.

Arglllaceous Bauxite Bentonite Coal Fireclay  Gypsum

(5965 W 217 W 61 W i5u2 W uo1 N 1.061 ]

00000

Laterite Limestone Ochers RockSalt Silica Sand

EGED €D G €D G

0 2,265 Th.M.Tons
400 M.Tones/Day
3,920 Spindles, 204 Looms
e 86 Hullers, 2 Shellers
86 Hullers, 2 Shellers
90,000 M.Tons

3,000 TCD

603,609 Spindles
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LIVESTOCK

Number of Domestic Livestock Number of Work Animals by Type (2006)

1
1
(Thousand) I (Number)
1
! &
2 : h
(o]
o 1
3 1
n =
1 2 ~
1 S = §
= 1 m
] 2 " ul 0
~N a
1 Q
I ~N
J- J M IFAEAL L L
25 | | | PT v | o g xd
1

Cattle Buffaloes Goats Sheep Camels Horses Mules  Donkeys Bullocks Cattle Buffaloes Camels Horse Asses Mules

Animals Slaughtered in Recognized & Unrecognized
Slaughter Houses by Type (2013-14)

(In Hundred)

o

n/!?’-
Cattle

uffaloes

Sheep
W Goats

Others ”’

\
( Veterlnarv Healthcare Facilities (2013-14)
District Total
Khushab Tehsil Noorpur Tehsil Quaidabad Tehsil g
. Veterinary Hospitals . Veterinary Dispensaries Veterinary Centers . A.l. Centers . A.l Sub Centers
\. J
w Established Private Poultry Farms (2013-14)
Broiler Farms Layer Farms Breeding Farms
Number 397 6 7
Capacity to Rear Birds per Annum (Thousand) 7,310 150 100

Y

"




AGRICULTURE

Khushab district is predominantly agrarian in nature with majority of its
population engaged in agriculture based activities. It receives a large
proportion of rainfall during summers and is composed of well-regulated
infrastructure of canals. The River Jhelum to its east feeds majority of the
land of Naushera and Noorpur Tehsils. The district is also blessed with a
fertile soil and a favorable climatic conditions. These features together
make Khushab one the most agriculturally active regions of Pakistan.

The district is endowed with variety of fruits, crops, vegetables and other
resources. Some of the major crops grown in the district include
Sugarcane, Gram, Wheat and Rice. Besides, Ground Nut, Jawar,

Major Crop Production
(2013-14)

Cottop

3,000

286

Tractors by Make (2012-13)

654 7 1 21 B Fiat (640)
. 1 , 2 3 1 Belarus
Others

630 W Fiat (480)

% B Belarus Ford (4000/4600)

Massey Ferguson
M Belarus Ford (3000/3600)

1,713 1,662

Total: 6,018

Total Area Sown
(Thousand Hectares)

Unirrigated M Irrigated

Total: 427

Bajra, Tobacco, Moong, Mash, Masoor, Maize and Oil Seed such as
Mustard are found in minor quantities in several areas of the district.
Main fruits in the district include Citrus, Guava and Banana, whereas
Apple, Banana, Pomegranate, Jaman, Dates and Almond are also grown
in minor quantity. Main Vegetables Potato, Cauliflower and Tomato are
among the major vegetables grown in the region while Carrot, Chillies,
Cabbage, Onion, Matter Green, Garlic, Ladyfinger and Turnip are also
grown in the district in minor quantities.

A deeper look at the agro based livelihood and the socio economical setup
is given as:

Area Sown Under Major Crops
(Thousand Hectares)

90

141

[ 18

2 7
Wheat M Sugarcane
M Rice Cotton

Threshers & Harvesters (2012-13)

M Threshers

Self Propelled Combine
Harvesters
Tractor Drawn Combine
Harvesters

—
B Tractor Mounted Reapers /

Narvesters

o
Q
)
-

M Cutter Binders

ir£

Total: 2,161

,%{




RABI CROP MAP (JUNE TO FEB)
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KHARIF CROP MAP (AUG TO SEP)
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RESCUE 1122

Emergency Calls

e e,

Nylon Rope 10

Carpet

72.35

Opposite New Bus Stand, Main Sargodha Road, Khushab City

Longitude : Latitude:

32.30

: (by Type) =
E Road Drowning Fire Blast Building Collapse N -
= Accidents =
= 10,376 65 1 52 Total Call =
= Received =
= Medical Crime Patient Fake Calls Others 290,162 -
- Incidents Rescued =
= = =
= 15,578 1,310 36,213 12 @ 3,255 =
sy
Rescue Equipment

s 3

#8i Fire Vehicle 2 Water Bowser 1 Ambulance 4 & Truck 05 Ton 0]
; : 2@ Ground Duty :

Rescue Vehicle 1 @ Recovery Vehicle (0} Vehicles (GDV) 1 Foam Vehicle 0

Water R.Van 0 Aerial Platform (0} @ Ladder (0} Boat Carrier Truck 0

@ J

Flood Resources

( a

@ Boat 12 Scuba (0} @ Life Ring 3 @ Oars 20

ﬁ Ic\)llr:)foor:r(dObm) 19 &’ Torch 0 @ Tents 5 Mosquito Net 0
& Life Jacket 104 Life Guard 4 Q Plastic Mat 0 ﬂ Dry Suit 2

\_ J




CLIMATOLOGY

District Khushab bears an extreme climatic condition. The prevailing Relative Humidity (%) *
climate in Khushab is known as a local steppe climate. There is little

rainfall throughout the year. It is typically hot in summer, while cold in
winter. The average temperature ranges generally from 25-42°C in
summer and 4.1-28°C in winter. The hottest month is June with
temperature reaches at 42°C. The coldest month is January where
temperature generally falls below 5°C. However, at Soon Valley in
Tehsil Naushera, temperature during winter falls below freezing
point with frequent snowfalls. The wettest months are July and
August with average precipitation nearly 100mm while the driest
month is November with 5mm average precipitation. The average
annual rainfall is around 400mm. Following graphs are based on
meteorological records of last 30 years.

July June

Average Precipitation (mm) b m‘
January gy 19 | February gy 23 | March @ 36 1: %%%%%////M%%% /

April & 24 | May & 24 | une & 20 1 d d 6 6 d d

July W 100 August W 100 September mzs

f 5
October -9 November { ¥ 5 December 12 OIII II l

(Rainy Days)

— Ll T . T
o5 T g ¥=0% g o a @
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A large part of Pakistan faces severe effects of drought for most part of the year.
Long-drawn-out presence of drought is a significant challenge to agriculture, Standard Precipitation Index (SPI) 1981-2014
human lives, livestock, forests, water resource management, urban planning and
food security. Due to changing climatic patterns, the drought phenomenon is likely
to increase in terms of recurrence, extent, and intensity, for which drought hazard
assessment can provide scientific basis for planning interventions for DRR and land
use planning. In this study following indices are used for assessment of drought

hazard.

a. Standard Precipitation Index (SPI) d. Temperature Condition Index (TCI)

b. Normalized Difference Vegetation Index (NDVI) e. Vegetation Condition Index (VCI) 1
c. Drought Severity Index (DSI) f. Vegetation Health Index (VHI) N

Drought return period
A return period is the recurrence interval of a drought. It is a statistical

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

. ANNUAL s OCTOBER-MARCH s APRIL-SEPTEMBER
measurement, particularly based on previous data. Strategic planning and

management of water resources under climate change and drought SPIValue  Conditions Description:
conditions often require the assessment of return periods of drought SPI 'St?ltcfloldto de;f]ifr?me the
1 H Hi 1 severity or adrou ata given
events categorized by high severities. ?ﬁ%?% TR time scale of mtegr.est qu any
rainfall station with historic
Drought Occurrence (Years) Most Severe Drought -0.99t00.99 Near Normal data. Mathematically, SPI is
11.0to-1.49 Moderately Dry based on the cumulative
1985, 1986, 1987,1991, 1993, 1.5t0-1.99 Severely Dry probability of a given rainfall

1994, 1995, 1999, 2004, 2009 2009 event occurring at a station.

Drought Severity Index (DSI) 2000-2011

Legend:
W -5
[ -05
[J 0.5
W15
o 1
o
1

Description:

DSl is an effective tool to
estimate relative dryness of
the land through using
available temperature and
precipitation data. It spans
between the scales of -10
(dry) to +10 (wet).

Legend:

W <10 (Extreme Drought)
[[] <20 (Severe Drought)

[ <30 (Moderate Drought)
I <10 (Mild Drought)

B <10 (No Drought)

Description:

VCl is used to identify
drought situations and
determine  the onset,
especially in areas where
drought episodes are
localized or ill defined.
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Legend:

<10 (Extreme Drought)
<20 (Severe Drought)
<30 (Moderate Drought)
<10 (Mild Drought)

<10 (No Drought)

HEEO®

Description:

VHI is used to identify and
classify stress to vegetation
due to drought.

Legend:

B <10 (Extreme Drought)
<20 (Severe Drought)
<30 (Moderate Drought)
<10 (Mild Drought)

<10 (No Drought)

HEDON

Description:

TCl is used to determine
stress on vegetation caused
by high temperatures and
dryness.

Legend:
=0.3-0
0.01-0.1
0.11-0.3
D306

EECOON

0.61-0.9

Description:

The NDVI utilizes satellite
imagery to evaluate variations
in the normalized difference
between the reflectance in near
infrared (NIR) and visible red
bands, which are responsive to
changes in vegetation. Higher
NDVI values reflect healthy
vegetation, whereas lower
NDVI values depict

stress condition.
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Earthquake is defined as shaking and vibration at the surface of the earth resulting from underground
movement along a fault plane due to volcanic activity, cryoseismic activity, the sudden cracking of frozen
soil or rock or due to movement of plate boundaries of the Earth. Earthquake hazard at a site is
characterized by either probabilistic or deterministic seismic hazard analysis. Probabilistic seismic
hazard analysis involves the quantification of rate of probability of exceedance taking into consideration
all possible earthquakes. Deterministic analysis evaluates the site specific seismic hazard which is
influenced by maximum hazard from controlling sources. The general Probabilistic seismic hazard
analysis procedure quantifies the annualized rate of exceedance of specified ground motions of various
intensities, which is transformed to obtain the probability of exceedance of ground motions within the
lifetime of the structure and infrastructure of interests.

District Khushab has a major fault line i.e. the Salt Range Thrust passing through Naushera, Khushab and
Quaidabad tehsils. This fault line is active and belongs to the Himalayan Fold. According to the historical
catalogues used in this assessment, khushab is a seismically active zone and has experienced
earthquakes in the range of magnitude 4-6 on richter scale.

The main findings of the probabilistic seismic hazard assessment reveal that ground motion in District
Khushab show spatial variability throughout the district when mapped at tehsil level, however, this
variability diminshes when ground motions are mapped at UC levels. For the purpose of seismic design
of building, Pakistan has been divided into five zones by Pakistan Engineering Council. These zones are
based on Peak Ground Acceleration represented in the table placed along side.

Methodology of Assessment

J:) EARTHQUAKE HAZARD ASSESSMENT

Historical Seismic Events

For the purpose of seismic designs of buildings, Pakistan has been
divided into 5 Zones. These Zones are based on Peak Ground

Acceleration (PGA). Ranges are designed in Table below:
1 Very Low 0.08
2A Low

0.01-0.08
0.08 -0.16 (01115
2B Medium 0.16 - 0.24 0.20

5 Wg  oau-0m2 030

*Where g is acceleration due to gravity

The first step for Earthquake Hazard Assessment was defining of area of interest followed by the compilation of Earthquake Catalogue from different national

and international sources. The catalogues were homogenized, declustered and checked to ensure their completeness. Ground Motion Prediction Equations

(GMPEs) were selected and the data was processed in a hazard computation software (CRISIS). The output of the exercise was the probabilistic seismic hazard

mapping on 50, 100, 250, 475 and 2500 years return periods. The next stage was Sensitivity Analysis of tools used in the study. The next step was Seismic

Response Analysis of site soil using strong ground motions records using Deepsoil software. The final phase of assessment was the incorporation of site soil

conditions for seismic microzonation to map site specific ground motions.

Seismic Hazard Maps Based on Return Periods (50,100,250,475 and 2500 Years)

50 Years Return Period

2500
2034
2000 1805

1500 1281

1000 827

(Area in sq.km)

500 34 368 o

0

Khushab Noorpur Quaidabad  Naushera

250 Years Return Period

2500 2068

— 2000 1770
E

=
g 1500 1281
827

Quaidabad Naushera

=
g 1000
-4

500

632

Noorpur

51

Khushab

] Hazard Zones (g)*
2500 Years Return Period

2407 B Zone 1 (Very Low)

Zone 2A (Low)

2500

200 2119
%1500 Zone 2B (Medium)
< 1281 )
§ 1000 27 [ Zone 3 (High)
g :
= s00 I . B Zone 4 (Very High)

0

Khushab Noorpur Quaidabad Naushera

(Area in sq.km)

(Area in sq.km)

100 Years Return Period

2500 2119
2000
1538
1500 1281
o6 827
500
0

Khushab

o] 0

Noorpur  Quaidabad ~ Naushera

475 Years Return Period

1869

1203 1281

770 827

250 429

o 0 [ - 0o o0
Khushab Noorpur Quaidabad  Naushera
Discription:

Where return period is the reccurrence interval of
an earthquake. It is a statistical measurement

particularly based on previous data.
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J:> FLOOD HAZARD ASSESSMENT

River Jhelum runs along the Eastern boundary of the district, covering a
distance of about 161 km. It enters into the district from village Balwal,
District Sargodha and flows through the Khushab and Noorpur Thal Tehsils
and enters Jhang District. In past, a large number of villages were
inundated by flood water during flooding in years 1992, 1995, 2010 and

Flood Protection Structures

Mitha Tiwana Drain
Hadali Drain
Bola Drain

® Ghag Drain
e Khushab Drain
e Dhak Drain

Dhokry Bund
Dhak Bund
Shahpur Dy Flood Bund Rd.

2014 as a result of which considerable loss was caused. In order to
mitigate flood related damages, the Government of Pakistan has built
various flood protection structures, details of which are shown in map and
table.

Early Warning & Response Time for Riverine Floods (in Hours)

Flood Intensity Mangla to Rasul Rasul to Khushab Bridge Total Response time

Low Supplies

16 to 20 22t027 38to 47

Medium Floods 12 16 28

Very High 10 11 21

Flood Protection Structures Maps

Khushab
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g e/e ) ‘
o I
S 4 3 z
o < =
= 2 w
Q R
=3 4 2
=

Quaidabad

SARGODHA

hokry Buné
A

Khushab

BHAKKAR

Assessment Methodology

The HEC-GeoRAS floodplain mapping hydraulics model has been used
based on the observed peak flow data from Rasul Barrage. The Digital
Elevation Model (DEM) and other important components of flood hazard
and inundation extent mapping have been analyzed using ArcGIS and
HEC-GeoRAS. For hazard assessment elevation and slopes were
converted from DEM where geometric data was developed for describing

Legend:
Main Canal = Embankments [l Rivers & Water Body
Minor Canal —— Drain |:| Tehsil Boundary

* + + + Water Course Spur EDistrict Boundary

the stream network, junctions, cross section and geometries, as well as
the downstream reach lengths of the channel and overbanks for each
cross section.

Return Period

Return Periods Discharge (in Cusecs)
10 Years 17,585
100 Years 1,247,137



Hill Torrents Flash Floods
Flash flooding occurs on rivers which flow over impermeable terrain or rivers
around steep valleys. Triggering factor for it usually is localized precipitation, Medium

sudden flow from an upstream catchment or in case of urban areas, intense rain

Very High

coupled with encroachment in sewerage channels. Severity from such floods is

extreme due to increased downstream flow velocity. Catastrophic

Flood Warning Indicators for Hill Torrents

4 hours continuous

12 hours continuous

Over one week continuous

Villages Vulnerable To Hill Torrents Flash Floods
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Major Flood Events & Historic Flood Peaks

Rasul Reservoir on Jhelum River
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— Design Capacity — Historic Flood Peaks

Damages & Losses (2014 Floods)

Housing

Mangla Reservoir on Jhelum River

1,230,000
1,030,000

634,000
480,060

425,515

220,000
179,000

115,000

0

) e ® & O o
IS 8PP LS

Years

— Design Capacity == Historic Flood Peaks

Damage
(in Acres)

By Building Topologies By Damag Extent
Partially Completely

UNION COUNCILS Damaged Damaged
Khushab 114 50
Sandral 78
Hassan Pur Tiwana 14
59/MB 1
Dhak
Tilokar
Girot

Jaurn Kalan

Khai Khurd

NOORPUR

*Partially damaged means “less than 40% damage” implies that the structure can be put to use with minor improvement work.

*Fully damaged means “40% and above damage” implies that the structure / facility needs to be demolished and re-constructed.

535

3,651.45
1,035.85
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Iz ELEMENTS EXPOSED TO DROUGHT HAZARD

NN AN W
) \NQ (o) WO i

DEMOGRAPHICS ::. LAND USE & LAND COVER TYPE AGRICULTURE CROPS
::- (AREA IN HA) (AREA IN HA) bRouGHT FREQUENTLY
O @® ®
UNION POPULATION  MALE FEMALE SETTLEMENTS R FLonriin el okl ORCHARDS PRONE
COUNCILS RICE  SUGARCANE  WHEAT
BOTALA 2,489 12280 12209 12 6,531 0 0 37 0 665 637 1,459
CHAK NO 59/MB 20555 10231 10324 21 5525 299 0 0 35 740 508 1,804
CHAK N0.050/MB 28152 14568 13584 15 4,020 0 0 0 0 124 189 954
DHAIWAL 21302 10510 10793 15 335 0 14,034 509 0 137 0 794
GIROT 20710 14,895 14815 19 3,840 1,219 0 0 0 528 256 1,624
HASSAN PUR TIWANA 26608 13046 13562 29 5505 2,296 0 0 0 68 793 2,014
KATHA SAGRAL 21304 11,023 10280 10 17 0 7,603 0 0 7 0 1,468
KHUSHAB CITY 145447 73486 71961 2 129 158 0 0 0 36 ES 310
KUND 78023 38768 39255 38 5791 0 1,860 51 0 2,700 629 2,079
NALI SHUMALI 21128 10904 10224 43 470 0 7,351 0 0 502 s 1,710
NARI 20172 9,696 10,475 23 10,142 0 4,604 1,100 0 7,019 33 5,605
PADHRAR 25810 12690 13120 26 0 0 3825 0 0 0 0 284
RODA 29649 15001 14628 36 5540 0 0 33 0 61 106 841
SANDRAL 2015 10026 10,130 23 7,392 882 0 91 12 1,165 1,159 3,255
TALOKAR 20632 10041 10591 15 7,586 726 2,092 1,009 77 2322 774 4,237
WAHEER 96893 49184 47,709 42 11,087 0 2,09 0 25 7,235 514 5,187
JAMALI 22000 11171 10829 60 1,054 0 0 0 0 0 0 495
JAURA KALAN 21572 10530 11041 29 2,083 2116 0 0 0 512 28 1,863
5 JHARKAL 22,521 1381 11139 35 926 0 0 0 0 0 0 960
[ kHAIKHURD 2760 11337 11403 79 2,989 2,137 0 0 287 669 869 1677
=l KHATWAN 21273 11,073 10200 39 368 0 0 0 0 0 0 101
NOOR PUR_01 17,795 9,036 8,759 2 520 0 0 0 0 0 0 790
PELOWANCE 2699 13,778 13217 24 5563 0 0 0 0 2 1 1,881
RAHDARI 23450 11921 11529 25 0 0 0 0 0 0 ) 1,718
RANGPUR_01 20135 14,669 14466 13 2213 0 0 0 0 1 23 1,247
HHALI 19,377 9,284 10,093 15 0 0 2,79 0 0 0 0 851
KHABEKI 20867 9879 10,988 102 ) 0 5878 0 0 0 0 1,247
KHURA 21162 10357 10805 29 0 0 3,689 0 0 0 0 902 | SE
KUFRI 19,445 9071 10374 50 0 0 3122 0 0 0 0 w2 | SE
NAUSHERA 22632 10443 12189 1 0 0 2,226 0 0 0 ) 61 | SE
BIJAR 28,115 13792 14,323 13 7,412 0 635 0 0 2,662 813 3001 NSERIN MO
CHAK NO 014/MB 22397 11600 10797 18 5765 0 0 0 6 802 604 1783 L sE MO
GOLIWALI 28975 4,269 14726 97 5802 0 110 0 312 18 2,849 _;
E JABBI 25171 12002 13169 18 4,910 0 3,904 19 0 1,703 663 413 L sE | MO
Y| NOORPUR_02 7,924 3,989 3935 8 2,431 0 0 0 0 150 125 w | s s
EJ|  OKHLIMOHLA 21269 10338 10931 10 5072 0 311 0 0 2,088 619 2,401 MO M
G4l quaibABAD 97880 49177 48703 37 9423 0 0 0 0 3,820 796 537 [USELT s
UNKNOWN_16 0 0 0 1 2,442 0 0 0 0 1,366 379 1,107 Mo MO
UTRA JANUBI 36,921 18,741 18,180 7 2,249 0 0 0 0 308 279 s05 | SE )
WARCHHA 23058 10982 12076 51 2512 0 3,584 0 0 97 49 615 sE MO
1,309,457 652,969 656,483 1,207 141,691 10133 84,582 3,029 857 52186 12527 75411

LEGEND:  [JIIETIN NO DROUGHT

Elements at Risk Acco

|I| MILD DROUGHT MODERATE DROUGHT

verit

- SEVERE DROUGHT EXTREME DROUGHT

=]
(0]
-+
o
=
=<

DROUGHT PRONE FREQUENTLY DROUGHT PRONE
Population 110,906 145,447 5 96,190 265,275 209,590

Settlements 401 113 2 174 86 342 56 IRV
Crop Irrigated 24,575 129 42,047 2,736 40,285 JEEL | 42,047 |
Crop in Flood Plain 3,724 458 3814 0 1,608 2,573
Crop Rainfed O 61063 11,720 0 2,096 35,848 (EFERN 2,096 |
Crop Marginal 1,189 0 O BECRNN 152 1208 599
Orchards 101 505 0 9 0 511 0
Rice 790 10,646 36 1 13,624 PybEr | 10322 |
Sugarcane 3994 %5 SN 5005 |
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COMMUNICATION TOWERS AND TRANSPORTATION NETWORK

EXPOSED TO EARTHQUAKE 50 YEAR RETURN PERIOD

3201

32°%

72°¢ 7208
7
| CHAKWAL N
\
~ — -
Il
|
Dha\wal II %
= |
1w
- = S 3207
. p \ D
} —(
r = |
~ g,-“ \
& Talokar
2
4 | {‘ > iFaan
7/
1L | .
,/r' N\ Quaudabag\ Sy ~
v {“ >
- Qualdabad P
/" Banayal [ W /
Utra .Ianubl/ Okhii Mohla,
Q —
‘, i
I e84 ChakN
BHAKKAR > e
\ Adhikot GO Noorpur_02
RY ] & Hassar Pur )
\ N 24 Tivfana Il
S
! |
Roda |
)|
1
NS
gl A ~ SARGODHA a2t
7 .
\
I
/
y
. Jaa Kalan )
‘(/ ‘ ) \
ey /
‘ 7 Noorpur: Tha,R,‘;a 2 _
~ ) < [
T~ v ‘ [E'-" \
N j = »
\ { ‘ s -
\ < Khatwan g
& 4 — 7
b ¢ | 9 g / N st
\ [ . o~ —
! L {
L < / ~~~" JHANG —
T 5
¥ ) \62 \ // \/ A
N\ = 7
\ i, ///}7’ |/ KhaiKnurd'\ 7 [ 7
v 7 y \ R
~ ﬁ/ } e \r S |
/
1
N N\ | / ) | CHINIOT
7Y X, I ( / _—
< . : | / P \ .
\\/% i \\ <
s KM Iy V4 - !
0o 5 10 20 N N/ i
1:500,000 ey A - ‘\
L | ~
7008 72°F
Legend Multi Hazard Vulnerability & Risk
Mobilink s Motorway ABG District Boundary Assessment, Khushab, Punjab, Pakistan
= Telenor Trunk/Highway l___-; Provincial Boundary &, V,VFP'\Q\J United Nations
4 Ufone Metalled Road ewe=e= Line of Control \{\ } ‘I;‘r{g;g::rgg
s
o  Warid ==== Unmetalled Road -"—"i International Boundary
- MAP INFORMATION
e Zong — — Cart Track Return Period 50 Years P ——
ata Source(s):
@  Airport Pack Track Low (Zone 2A) Survey of Pakistan
@  Air Field/Landing Strips —==—m= Broad Gauge Railway Track Moderate (Zone 2B) Pakistan Telecommunication Authority
@  Railway Station +—+—+ Other Gauge Railway Track Datum: WGS 1984
Units: D
®  Bus Station Union Council Boundary egree
i Map No: MHVRA-PUN-616-APR-2016-EXP-03-NDMA-50-C(TR-CT)
<\  Bridge ‘Abc] Tehsil Boundary Prepared by: Project Management Unit, NDMA
Last Updated: 8th May, 2017




32°%

32°%

COMMUNICATION TOWERS AND TRANSPORTATION NETWORK

EXPOSED TO EARTHQUAKE 475 YEAR RETURN PERIOD

72°¢ 72°7

CHAKWAL

RathfSagral

J
1y
J

/
Quaidabad’

Quaida

y

Unknownk16)
(Chak{Nol59/MB]

\UtralJanubif Okhli JKhushab)Ci

[Chak|
0/050/MB

| BHAKKAR T
014/MB

Rangpurk0,1

CHINIOT

e KM

0 5 10 20
1:500,000
72°¢ 72°%

Legend Multi Hazard Vulnerability & Risk

o  Mobilink s Motorway District Boundary Assessment, Khushab, Punjab, Pakistan
m  Telenor == Trunk/Highway E Provincial Boundary 9 a ,WRP United Nations
Ay Uione — Metalled.Road s Line of Control e Q = g*? World Food

. e D % %.,J Programme

e Warid —==== Unmetalled Road E International Boundary

e Zong — — Cart Track Return Period 475 Years W

ata Source(s):

@  Alrport il Moderate (Zone 28) Skt of Eahiuian

&  Air Field/Landing Strips —mm—m= Broad Gauge Railway Track - High (Zone 3) Pakistan Telecommunication Authority

@  Railway Station +—+—+— Other Gauge Railway Track - Very High (Zone 4) Datum: WGS 1984

) ] Units: Degree

®  Bus Station Alkl | UnloniGouncil. Boundary Map No: MHVRA-PUN-616-APR-2016-EXP-03-NDMA-475-C(TR-CT)
_  Bridge @ Tehsil Boundary Prepared by: Project Management Unit, NDMA
5 Last Updated: 8th May, 2017

32°%

32°%




32°%

32°%
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