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PAKISTANPAKISTAN‘‘SS PROFILEPROFILE

POPULATIONPOPULATION 155 MILLION155 MILLION

GEOGRAPHICAL AREAGEOGRAPHICAL AREA 796,100 KM796,100 KM22

ProvincesProvinces 4 No.4 No.

IRRIGATED AREAIRRIGATED AREA 36 M ACRES36 M ACRES

ANNUAL WATER AVAILABILITY ANNUAL WATER AVAILABILITY 142 MAF142 MAF

ANNUAL CANAL WITHDRAWALSANNUAL CANAL WITHDRAWALS 104 MAF104 MAF

GROUND WATER PUMPAGEGROUND WATER PUMPAGE 44 MAF44 MAF

PER CAPITA WATER AVAILABLE (2003)PER CAPITA WATER AVAILABLE (2003) 1,200 M1,200 M33

AGRICULTURE PRODUCESAGRICULTURE PRODUCES 25 % OF GDP25 % OF GDP
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IRRIGATION NETWORK OF PAKISTANIRRIGATION NETWORK OF PAKISTAN

MAJOR STORAGE RESERVOIRSMAJOR STORAGE RESERVOIRS 0 30 3

BARRAGESBARRAGES 1919

INTERINTER--RIVER LINK CANALSRIVER LINK CANALS 1212

IRRIGATION CANAL COMMANDSIRRIGATION CANAL COMMANDS 4545

SMALL DAMSSMALL DAMS 8484
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WATERWATER--RELATED DISASTERS IN PAKISTANRELATED DISASTERS IN PAKISTAN

DroughtsDroughts

River ErosionRiver Erosion

FloodingFlooding

Cyclones/StormsCyclones/Storms



CAUSES OF FLOODS IN PAKISTANCAUSES OF FLOODS IN PAKISTAN
Floods in rivers are caused by heavy concentrated monsoon rainsFloods in rivers are caused by heavy concentrated monsoon rains

Sometimes augmented by snowmelt flowsSometimes augmented by snowmelt flows

The monsoon low depression that causes intense rain develops The monsoon low depression that causes intense rain develops 
either in the Arabian Sea or the Bay of Bengal (India). But majoeither in the Arabian Sea or the Bay of Bengal (India). But major r 
flooding is generally associated with the depression from the baflooding is generally associated with the depression from the bay y 
of Bengal moving across India in west/northof Bengal moving across India in west/north--westerly direction and westerly direction and 
turning north at the border with Pakistan. The mountain ranges iturning north at the border with Pakistan. The mountain ranges in n 
the extreme north of Pakistan provide perennial source of inflowthe extreme north of Pakistan provide perennial source of inflow
into rivers.into rivers.

Additional contribution by weather systems from Arabian Sea Additional contribution by weather systems from Arabian Sea 
Seasonal Low), and Mediterranean Sea  (Westerly Wave) Seasonal Low), and Mediterranean Sea  (Westerly Wave) 
producing   destructive floods in one or more of the main riversproducing   destructive floods in one or more of the main rivers of of 
the Indus Systemthe Indus System

Temporary natural dams as a result of landslide or glacier Temporary natural dams as a result of landslide or glacier 
movement also sometimes cause floodsmovement also sometimes cause floods



YearYear
Damages Damages 

(in US million $ at (in US million $ at 
2002 Price level)2002 Price level)

Human Lives Human Lives 
LostLost

Villages Villages 
affectedaffected

19501950 207207 2,1902,190 10,00010,000

19561956 135135 160160 11,60911,609
19571957 128128 8383 4,4984,498
19731973 21762176 474474 9,7199,719
19761976 14761476 425425 18,39018,390
19781978 944944 393393 9,1999,199
19881988 470470 508508 1,0001,000
19921992 12761276 10081008 13,20813,208
19951995 160160 591591 6,8526,852
20012001 5050 219219 5050

TotalTotal 7,0227,022 6,0516,051 84,52584,525

HISTORICAL FLOOD DAMAGESHISTORICAL FLOOD DAMAGES



FLOOD DAMAGES IN 2007FLOOD DAMAGES IN 2007

Province Punjab Sindh NWFP Balochistan FATA Grand
Total

Village Affected 12 1,486 N.A 5,000 N.A 6,498

Persons Affected 172 402,507 N.A 2,000,000 N.A 2,402,679

Area Affected (Acres) N.A 66,9843 38,098 204,045 N.A 911,986

Cropped Area affected
(Acres) 2,817 114825 2,706 321,672 493 442,513

House Damaged partially 66 38550 2,554 117,445 1,357 159,972

House Damaged  fully 6,603 N.A 1,011 36,819 212 44,645
Persons Died 52 185 132 205 7 586

Persons Injured N.A 104 140 N.A 28 272

Cattle Heads Perished 40 40,204 734 28 41,236

Relief Camps Established 4 127 N.A N.A N.A 131
Persons in relief Camps N.A 33,579 N.A N.A N.A 33,579

Contd---------



Lack of safe drinking Lack of safe drinking 
water, sanitation and water, sanitation and 
h y g i e n e ,  s h e l t e r , h y g i e n e ,  s h e l t e r , 
h e a l t h  a n d  e v e n h e a l t h  a n d  e v e n 
tempora ry  houses tempora ry  houses 
continue to be major continue to be major 
i s s u e s  f o r  t h e i s s u e s  f o r  t h e 
thousand  a f fec ted thousand  a f fec ted 
people particularly in people particularly in 
t h e  p r o v i n c e s  o f t h e  p r o v i n c e s  o f 
Balochistan and Sindh Balochistan and Sindh 

FLOOD DAMAGES IN 2007FLOOD DAMAGES IN 2007

Contd----



FLOOD DAMAGESFLOOD DAMAGES
IN 2007IN 2007



DISASTER DUE TO CYCLONESDISASTER DUE TO CYCLONES

The climate change is causing increase in the frequency The climate change is causing increase in the frequency 
and intensity of storms, changes in their tracks and and intensity of storms, changes in their tracks and 
c r e a t e  s t r o n g  C y c l o n e s .c r e a t e  s t r o n g  C y c l o n e s .

Fourteen cyclones were recorded in Costal Belt of Fourteen cyclones were recorded in Costal Belt of 
Pakistan between 1971 and 2001.Pakistan between 1971 and 2001.

Cyclone of 1999 in Thatta and Badin districts wiped out Cyclone of 1999 in Thatta and Badin districts wiped out 
73 settlements, and it killed 168 people, and 11,000 73 settlements, and it killed 168 people, and 11,000 
cattle, 0.6 million people were affected.cattle, 0.6 million people were affected.

1800 small and big boats and partially damaged, 642 1800 small and big boats and partially damaged, 642 
boats, caused a loss of Rs. 380 million.boats, caused a loss of Rs. 380 million.

The losses to infrastructure were estimated at Rs. 750 The losses to infrastructure were estimated at Rs. 750 
million.million.



DISASTER DUE TO CYCLONESDISASTER DUE TO CYCLONES

Cyclone entering into Pakistani coast during Cyclone entering into Pakistani coast during 
June 2007 extended several kilometers inlandJune 2007 extended several kilometers inland



FLOOD MANAGEMENT IN PAKISTANFLOOD MANAGEMENT IN PAKISTAN

ObjectivesObjectives

Feasible and Effective MeasuresFeasible and Effective Measures

Strategies Strategies 



Reduction of floods and flood damagesReduction of floods and flood damages

Protection of cities, vital infrastructural installations,   Protection of cities, vital infrastructural installations,   
prioritized economic areas and other areas in that orderprioritized economic areas and other areas in that order

Exploring more effective use of existing flood control    Exploring more effective use of existing flood control    
facilitiesfacilities

Improvements in Watershed and River Management Improvements in Watershed and River Management 
PracticesPractices

Improvement in Flood Forecasting & Advance Warning Improvement in Flood Forecasting & Advance Warning 
SystemSystem

FLOOD MANAGEMENT FLOOD MANAGEMENT OBJECTIVESOBJECTIVES



FEASIBLE AND EFFECTIVE FEASIBLE AND EFFECTIVE MEASURESMEASURES

i)i) Structural MeasuresStructural Measures

ii)ii) NonNon--structuralstructural MeasuresMeasures

Flood Protection WorksFlood Protection Works

Flood Warning System and Flood ForecastsFlood Warning System and Flood Forecasts

iii) iii) Institutional Arrangements for Flood Institutional Arrangements for Flood 
Control Control 



INVESTMENT ON FLOOD PROTECTION WORKSINVESTMENT ON FLOOD PROTECTION WORKS
(1977(1977-- June 2002)June 2002)

– To safeguard the areas from inundation,   
about 5,600 km of embankments have been   
constructed along major rivers and their  
tributaries in system.

– In addition, more than 600 spurs have been  
constructed to protect these embankments.

– The province-wise detail of the investment on   

flood protection works is as given below:

Contd---------



INVESTMENT ON FLOOD PROTECTION WORKSINVESTMENT ON FLOOD PROTECTION WORKS
(1977(1977-- June 2002)June 2002)

Province/Federal Province/Federal 
AgencyAgency

InvestmentInvestment
(PKR Million)(PKR Million)

InvestmentInvestment
(% age)(% age)

PunjabPunjab 4,456.30 44.31
SindhSindh 3,576.00 35.56
NWFPNWFP 10431043 10.3710.37
BalochistanBalochistan 750750 7.467.46
FATAFATA 120120 1.191.19
Northern AreasNorthern Areas 81.4081.40 0.810.81
AJ & KashmirAJ & Kashmir 29.4029.40 0.29%0.29%

TotalTotal 10,056.110,056.1 100%100%



EXISTING FLLOD MANAGEMENT FACILITIESEXISTING FLLOD MANAGEMENT FACILITIES
(Non(Non--Structural)Structural)

24 Telemetric gage stations within the upper catchments of Indus24 Telemetric gage stations within the upper catchments of Indus and and 
Jhelum rivers to early record the rain data.Jhelum rivers to early record the rain data.

1010--CM QPM Weather Radar System at Lahore, 5.36CM QPM Weather Radar System at Lahore, 5.36--CM Weather  CM Weather  
Radar at Sialkot, 5 CM Weather Radars at Karachi, Rahim Yar KhanRadar at Sialkot, 5 CM Weather Radars at Karachi, Rahim Yar Khan, , 
D.I.Khan and Islamabad.D.I.Khan and Islamabad.

6969--HF Radio Communication sets for effective data transmissionHF Radio Communication sets for effective data transmission

Meteoroburst Telecommunication System for improved gauging & Meteoroburst Telecommunication System for improved gauging & 
telemetry.telemetry.

Mapping of flood prone areas along the Indus River and its majorMapping of flood prone areas along the Indus River and its major
tributaries using GPS techniques and related development of a Ditributaries using GPS techniques and related development of a Digital gital 
Terrain Model (DTM).Terrain Model (DTM).

Indus Basin Flood Forecasting System (FFS), through RainfallIndus Basin Flood Forecasting System (FFS), through Rainfall--Runoff Runoff 
Computer modelling. Computer modelling. 



EXISTING AND PROPOSED EXISTING AND PROPOSED 
RADAR SYSTEM NETWORKRADAR SYSTEM NETWORK



ORGANIZATIONAL SETUP FOR FLOOD CONTROLORGANIZATIONAL SETUP FOR FLOOD CONTROL
►► National Disaster Management AuthorityNational Disaster Management Authority

►► Indus River System Authority (IRSA)Indus River System Authority (IRSA)

►► Flood CommissionFlood Commission

►► National Flood Forecasting Division (NFFD)National Flood Forecasting Division (NFFD)

►► Provincial Irrigation Departments (PIDs)Provincial Irrigation Departments (PIDs)

►► Water & Power Development Authority (WAPDA)Water & Power Development Authority (WAPDA)

►► Emergency Relief Cell, Cabinet DivisionEmergency Relief Cell, Cabinet Division

►► Provincial Flood Relief DepartmentsProvincial Flood Relief Departments

►► Pakistan Commissioner For Indus WatersPakistan Commissioner For Indus Waters

►► Provincial Rescue and PoliceProvincial Rescue and Police

►► Pakistan Forest DepartmentPakistan Forest Department

►► Information Departments (Pakistan Television & Radio)Information Departments (Pakistan Television & Radio)

►► Provincial Communication DepartmentsProvincial Communication Departments

►► District AdministrationsDistrict Administrations



NATIONAL FLOOD PROTECTION PLANSNATIONAL FLOOD PROTECTION PLANS

Since 1977 two 10-years National Flood Protection  
Plans has been implemented.

– National Flood Protection PlanNational Flood Protection Plan--I I (1978(1978--87)87), funded by  , funded by  
GOP, 170 schemes completed.GOP, 170 schemes completed.

–– National Flood Protection PlanNational Flood Protection Plan--II II (1988(1988--98)98), funded by, funded by
80% ADB and 20 % GOP, 257 schemes completed.80% ADB and 20 % GOP, 257 schemes completed.

–– National Flood Protection PlanNational Flood Protection Plan--IIIIII (1998(1998--2012)2012), funded      , funded      
by ADB and GOP.by ADB and GOP.



FLOOD MANAGEMENT FLOOD MANAGEMENT –– STRATEGIESSTRATEGIES

StructuralStructural

Construction Of EmbankmentsConstruction Of Embankments

Construction Of Spurs/Battery Of SpursConstruction Of Spurs/Battery Of Spurs

Construction Of Dikes/Gabion Walls/Flood WallsConstruction Of Dikes/Gabion Walls/Flood Walls

Construction Of Dispersion/Diversion StructuresConstruction Of Dispersion/Diversion Structures

Channelization Of Flood WatersChannelization Of Flood Waters

Construction Of Delay Action DamsConstruction Of Delay Action Dams

Construction Of ByConstruction Of By--pass Structurespass Structures

Contd---------



FLOOD MANAGEMENT FLOOD MANAGEMENT –– STRATEGIESSTRATEGIES

NonNon--StructuralStructural

1.1. Improved Flood Forecasting System through :Improved Flood Forecasting System through :

Effective Data Collection and Dissemination  SystemEffective Data Collection and Dissemination  System

Real Time RainReal Time Rain--Fall and River Flow Data CollectionFall and River Flow Data Collection

Weather Radar Prediction SystemWeather Radar Prediction System

Modern System of Transmission of Flood ForecastsModern System of Transmission of Flood Forecasts

Contd---------



FLOOD MANAGEMENT FLOOD MANAGEMENT –– STRATEGIESSTRATEGIES

2.2. Improved Early Flood Warning SystemImproved Early Flood Warning System

–– Based on effective Flood Forecasts, early Flood WarningBased on effective Flood Forecasts, early Flood Warning
System System 

–– Reliable interaction between all related Flood Control Reliable interaction between all related Flood Control and and 
Relief AgenciesRelief Agencies

–– InIn--time warning and evacuation arrangements bytime warning and evacuation arrangements by
Provincial Relief Departments, District Administrations Provincial Relief Departments, District Administrations 
& Pakistan Army.& Pakistan Army.

Contd---------



FLOOD MANAGEMENT FLOOD MANAGEMENT –– STRATEGIESSTRATEGIES

–– Technical  and operat ional  capacit ies of  re levant    Technical  and operat ional  capacit ies of  re levant    
scientific organizations involved in the disaster risks   scientific organizations involved in the disaster risks   
to monitor and predict hazards to monitor and predict hazards on effective Flood    on effective Flood    
F o r e c a s t s  a n d  e a r l y  F l o o d  W a r n i n g  S y s t e m .F o r e c a s t s  a n d  e a r l y  F l o o d  W a r n i n g  S y s t e m .

–– Replacement of existing technology with most modern  Replacement of existing technology with most modern  

–– C a p a c i t y  b u i l d i n g  o f  e x i s t i n g  c o m m u n i t y    C a p a c i t y  b u i l d i n g  o f  e x i s t i n g  c o m m u n i t y    
o r g a n i z a t i o n s  a t  t h e  d i s t r i c t ,  a n d  t e h s i l  l e v e l .  o r g a n i z a t i o n s  a t  t h e  d i s t r i c t ,  a n d  t e h s i l  l e v e l .  

–– Involvement of Media, NGOs etc. at various levels.Involvement of Media, NGOs etc. at various levels.

–– Establishment of Global Impact Change Study Center      Establishment of Global Impact Change Study Center      
established to study climatic changes in the region.  established to study climatic changes in the region.  



CYCLONES IN 2007CYCLONES IN 2007
A Cyclone entered into Pakistani coast during June 2007, extendeA Cyclone entered into Pakistani coast during June 2007, extended d 
several kilometers inland (Balochistan province) and destroyed cseveral kilometers inland (Balochistan province) and destroyed crops, rops, 
electric and communication installations, human settlements and electric and communication installations, human settlements and other other 
infrastructure  and areas are left water logged where cultivatioinfrastructure  and areas are left water logged where cultivation is not n is not 
p o s s i b l e  f o r  m o n t h sp o s s i b l e  f o r  m o n t h s ..




