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Chairman's Message
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Infrastructure Risk Atlas

Pakistanis amongthe top 10 countriesmost affectedby climatechange,with increasingly

erratic weather patterns exposingthe country to variousnatural disasters. Pastdisasters

have revealedthe vulnerability of infrastructure,particularly residentialbuildings,which

have caused significant financial and human losses. Weaknessesin construction and

planninghavecontributedto thesedevastatingimpacts.

Toaddressthis, there wasa clearneedto identify andassessthe risksfacedby residential

infrastructure acrossPakistan. This RiskAtlas specificallymaps the level of risk at the

district level, basedon the structural distribution of buildingsand their susceptibilityto

earthquakeandflood hazards.

Theprimarygoalof this publicationis to assistboth governmentorganizationsandprivate

entities in proactively identifying communitiesmost in need of support, basedon their

infrastructurevulnerabilities. Byprovidingthis detailed risk assessment,the Atlasaimsto

improve resourceallocation and guide policy development for more effective disaster

prevention, resiliencebuilding and long-term urban planning. I hope that this will help

protect livesandassetsin the faceof growingclimatechallenges.

Lt. Gen Inam Haider Malik HI(M)
Chairman NDMA

Dec 2024
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understandingandmanagingthe risksto infrastructureacrossthe country.

We would like to extendour heartfelt gratitude to the PakistanBureauof Statisticsfor providingthe crucialdatabasethat wasusedin
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instrumentalin the developmentof this Atlas. Theircollectiveefforts haveensuredthat the final publicationreflectsthe diverseneeds

andconcernsrelatedto infrastructurerisksin Pakistan.

A specialnote of appreciationgoesto the ExecutiveDirectorof IA&PD,whoseunwaveringsupport,guidanceand leadershiphavebeen
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acrossthe nation'sinfrastructure.
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Introduction

Pakistanis the 5th most vulnerablecountry that is positionedstrategicallyat the crossroadsof SouthAsia,CentralAsiaand the Middle

East. It is a country with rich historical legacy,diverse culture and economicpotential. However, it faces multiple economicand

environmentalchallenges. Thegeographicalsettingof Pakistanmakesit susceptibleto varioushazards. It lies on the confluxof several

tectonicplates,includingthe Indian,EurasianandArabianplateswhich makesit vulnerableto a numberof geographicalhazards. These

natural hazardsranging from earthquakesand floods to landslides,droughts and cyclones,pose a significant risk to the ŎƻǳƴǘǊȅΩǎ

infrastructure,economyandthe well-beingof its population.

Thenorthern and westernregions,locatedin the seismicallyactiveHimalayanMountain range,are prone to catastrophicearthquakes

due to major fault lines like the Main Mantle Thrust(MMT) and the North-SouthFault. The2005earthquake,with a magnitudeof 7.6,

causedover 80,000 deaths and widespreadinfrastructure damages,highlighting the need for seismicrisk assessmentsto protect

infrastructure.

Additionally,the countryfacesextremeweatherevents,includingmonsoonfloods,particularlyaffectingthe IndusRiverplainsof Punjab

and Sindh. Flooding, exacerbatedby poor urban planning, inadequate flood protection and deforestation, regularly damages

infrastructure. The 2010 floods, which affected nearly one-fifth of the country and the devastating2022 floods, causingaround $30

billion in damages,emphasizethe urgentneedfor assessingflood risksto safeguardtŀƪƛǎǘŀƴΩǎinfrastructure.

Infrastructure Risk Atlas
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Purpose of Risk Atlas

Theformulation of InfrastructureRiskAtlas istŀƪƛǎǘŀƴΩǎpioneeringinitiative to systematicallyaddressthe pressinggap in data on the

country's building infrastructure. Despitebeing highly disaster-prone, Pakistanlacksa comprehensivedatabasethat records critical

information about its infrastructure, includingthe type, condition and vulnerabilitiesof buildings. Thisabsenceof data has made it

challengingto assessthe structural risksposedby natural disasterssuchasearthquakes,floodsand storms,aswell ashuman-induced

hazards. TheInfrastructureRiskAtlasaimsto fill this void by providinga detailedandholisticunderstandingof infrastructureconditions

acrossthe country.

ThisRiskAtlaswill be instrumental in identifying districts that are denselypopulatedwith structurallyweak and vulnerablebuildings.

Suchinsightswill allow policymakersto pinpoint regionswhere immediateinterventionsare necessaryto mitigate risks. Byhighlighting

the geographicaldistribution of infrastructurevulnerabilities,the Atlaswill guideefforts in prioritizingdisasterriskreductioninitiatives. It

will also aid in fosteringa more focusedapproachtoward capacity-building and retrofitting programs,ensuringthat high-risk regions

receiveadequateattention.

Furthermore,the InfrastructureRiskAtlaswill serveasa critical decision-makingtool for both governmentagenciesand private sector

stakeholders. By enablingmore informed and efficient allocationof resources,it will enhancethe ŎƻǳƴǘǊȅΩǎability to respondto and

recoverfrom future disasters. Thisinitiative representsa significantstep toward improvingPakistan'soverall infrastructureresilience,

ultimatelysupportingin buildinga saferandmoresustainablefuture.
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Methodology for Formulation of Risk Atlas

A proper systematicmethodologywas adopted for compilation of the Infrastructure RiskAtlas. It consistsof five phaseswhich are

depictedgraphicallyin the flow chart:

a. Formulationof Objective:

Thefirst step in compilationof the infrastructurerisk atlaswasdefiningthe objectives. Threeobjectiveswere formulated which are as

follows:

Å Toclassifythe residentialinfrastructureof Pakistaninto variousbuildingtypes

Å Toassessthe vulnerabilityof identifiedstructuraltypes

Å Toformulatean infrastructureriskatlasfor residentialstructuresof Pakistan

Formulation 
of Objective

Acquisition of 
Data

Defining 
Standard 

Parameters

Classification on 
Basis of Defined 

Standards

Overlapping Hazard 
Maps with 

Infrastructure 
Vulnerability Maps

Infrastructure 
Risk Maps
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Methodology for Formulation of Risk Atlas

b. Acquisitionof Data:

After the formulation of objectives,data was acquired from the PakistanBureauof Statisticsregardingthe total number of housesin

Pakistan. Thisdatawasgatheredandmaintaineddistrict wise.

c. DefiningStandardParameters:

In this step literature review was performed to determine standard parametersfor the classificationof residential structures. Various

researchpaperswerereviewedandultimatelyEuropeanMacroSeismicScale(EMS-98) wasmodifiedfor Pakistanandselectedfor classifying

the structuresinto varioustypes. Thisstandarddescribesthe classificationparameterson the basisof roof andwall types.

Figure 1: Classification parameters for defining structure types 
Source: Elaboration of Multi-Hazard Zoning and Qualitative Risk Maps of 

Pakistan by Muhammad Shahid Siddique  
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Methodology for Formulation of Risk Atlas

Theseparameterswere then usedto classifythe residentialinfrastructureinto the followingcategories:

d. Classificationon Basisof DefinedStandards:

Afterwards, the vulnerability of various identified structural types was determined accordingto EMS-98 modified for Pakistanand

BuildingResilienceIndexvulnerability scorewhich resulted in rankingof the identified structural types againstEarthquakeand Flood

hazards.

Adobe Structures Block Masonry Stone Masonry Brick Masonry Wooden Structures
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Methodology for Formulation of Risk Atlas

The table 1 shows the vulnerability score derived from

MHVRA,NDMA which was used for different types of

structuresagainstearthquakeandflood hazards.

e. Formulationof InfrastructureRiskMaps:

In the last step, hazardmapsof earthquakeand flood that

havealreadybeencompiledby NDMAon district levelwere

overlaidwith vulnerabilitymapsin order to generatedistrict

wiseinfrastructurespecificriskmaps.

Table 1: Vulnerability score of structures against flood and earthquake hazard
Source: MHVRA NDMA, Pakistan

Type of Structures

Vulnerability Score

Flood Hazard Earthquake Hazard

Brick Masonry 3.66 3.79

Block Masonry 4.24 5

Stone Masonry 5.4 5.56

Timber 4.82 2.5

Adobe 7.14 7.14
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National Maps Earthquake Hazard
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National Maps Earthquake Hazard
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National Maps Earthquake Hazard
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National Maps Flood Hazard
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National Maps Flood Hazard
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National Maps Flood Hazard

Å DG Khan
Å Rajanpur
Å Muzaffargarh
Å Taunsa
Å Kot Addu
Å Shangla
Å Charsadda
Å Nowshera
Å DI Khan
Å Larkana
Å QillaSaifullah
Å Karezat
Å Pishin
Å Harnai 
Å Qalat
Å Shaheed Sikandarabad
Å JhalMagsi
Å Nasirabad
Å Jafarabad
Å UstaMuhammad

Most at Risk DistrictsInfrastructure Risk Map

Infrastructure Risk Atlas

12

Legend
Very Low
Low
Medium
High
Very High



tŀƪƛǎǘŀƴΩǎmost populousand agriculturallyrich province,is
home to 127 million people and features diverse
landscapes,including fertile plains, vast river systemsand
historical landmarks. The geographicalfeatures contribute
to the province'sagriculturalprosperityand alsoexposeits
infrastructureto variousrisks.

Punjabfacessignificanthazardssuchasflooding,especially
during the monsoon season. Its reliance on river-based
irrigation makes it vulnerable to embankment breaches,
riverbank erosion and flash floods, which can severely
damage homes, roads, bridges and irrigation systems.
Additionally, the northern region is prone to earthquakes
due to its proximity to the Himalayanseismiczone,further
threateninginfrastructurestability.

Rapid urbanization in cities like Lahore, Faisalabadand
Multan has also strained infrastructure, increasing
vulnerability to system failures in transportation, sewage
and energynetworks, particularly during extreme weather
events. The Infrastructure Risk Atlas aims to provide a
detailed understanding of these risks, focusing on
earthquakes and floods, and assessesthe resilience of
tǳƴƧŀōΩǎresidentialinfrastructureat the district levelagainst
thesetwo majorhazards.

Provincial Maps Punjab

Figure 2: District Map of Punjab Province 
Source: Wikipedia
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Provincial Maps P˟unjab Earthquake Hazard
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Provincial Maps P˟unjab Earthquake Hazard
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Provincial Maps P˟unjab Earthquake Hazard
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Provincial Maps P˟unjab Flood Hazard
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Provincial Maps P˟unjab Flood Hazard
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Provincial Maps P˟unjab Flood Hazard
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Khyber Pakhtunkhwalocated in northwest Pakistan,is a
region of dramatic landscapes,from the towering Hindu
KushMountain rangeto the fertile plainsof the RiverKabul.
Thegeographicalfeaturesmakethe provincevulnerableto a
varietyof naturalhazardsthat impactits infrastructure.

KP lies on the edge of the seismicallyactive Himalayan
region,makingit proneto earthquakesthat havehistorically
causedsignificantdamageto buildings,roads and bridges.
Theprovincealso facesriverine flooding,particularlyalong
the Kabul, Swat and Indus rivers, worsened by monsoon
rains. Flashfloods and overflow from rivers often disrupt
transportation, agriculture and infrastructure, causing
widespread damage. The mountainous terrain and
inadequatedrainagesystemsfurther heightentheserisks.

Additionally, rapid urbanization in cities like Peshawar,
Abbottabad and Mardan has overloaded infrastructure,
including sewageand water supply systems,exacerbating
vulnerability to systemfailures,particularlyduring extreme
weather events. The atlas aims to provide a detailed
understandingof these risks, focusingon earthquakesand
floods and assessesthe resilience of KPΩǎresidential
infrastructureat the district levelagainstthesehazards.

Provincial Maps Khyber Pakhtunkhwa

Figure 3: District Map of Khyber Pakhtunkhwa Province 
Source: Wikipedia
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Provincial Maps K˟hyber Pakhtunkhwa Earthquake Hazard
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Earthquake Hazard
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Earthquake Hazard
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Flood Hazard
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Flood Hazard
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Flood Hazard
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Sindhlocated in south-easternPakistan,is a region known
for its rich culture,thrivingeconomyanddiverselandscapes,
which influence its infrastructure needs and risks. The
provincefeaturesexpansivealluvialplains,semi-arid regions
and coastal areas along the Arabian Sea,with the Indus
Riverplayinga vital role in agricultureandirrigation.

Sindhfacessignificantinfrastructurerisks,particularlyfrom
flooding during the monsoonseasonand the overflow of
the Indus River. These floods regularly damage roads,
bridges and irrigation systems, with inadequate urban
drainage,especiallyin Karachi,exacerbatingthe impact. The
ǇǊƻǾƛƴŎŜΩǎhot summers,with temperaturesoften exceeding
40°C, stress infrastructure such as energy networks and
transportation systems,increasingvulnerability to climate-
inducedchallenges.

Althoughlessseismicthan other regionsof Pakistan,Sindh
is prone to low-magnitudeearthquakes, which candamage
buildings and utilities. Rapid urbanization in cities like
Karachihas led to congestionand strained infrastructure,
worsening the risks of system failures during extreme
weather events. The atlas providesan overviewof Sindh's
residentialinfrastructureandits vulnerabilityto hazards.

Provincial Maps Sindh

Figure 4: District Map of SindhProvince 
Source: Wikipedia
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Provincial Maps S˟indh Earthquake Hazard
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Earthquake Hazard
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Earthquake Hazard
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Flood Hazard

Å Tharparkar

Most Vulnerable DistrictsVulnerability Map

Infrastructure Risk Atlas

31

Legend
Very Low
Low
Medium
High
Very High

Provincial Maps S˟indh



Flood Hazard
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