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Natural Hazards

Extra Terrestrial
Hazards

Terrestrial
Hazards

Biotic
Hazards

Exogenic
Hazards

Endogenic
Hazards

Volcanoes 
Earthquake

and
Tsunami

Hydrospheric
Hazards

Lithospheric
Hazards

Atmospheric
Hazards

Floral 
(Plants)

Anthropogenic
(Human-induced

Hazards)

Faunal
Hazards

Waves,
Currents,

Tsunami and
Floods

Drought, Rainfall,
Snowfall, Winds,

Hailstrom and
Lightning

Landslide,
Weathering,

Erosion, Shifting Dunes
and Avalanches

Physical
Hazards

Chemical
Hazards

Biological
Hazards

Earthquake
(Human-induced

Hazard)

Landslide
(Human-induced

Hazard)

Soil erosion
(Human-induced

Hazard)

Release
of Toxic

Chemicals

Nuclear
Explosion

Eutrophication
Population
Explosion
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Kilometers 50 25 0 50 100 150 200 250 Kilometers

1:6.5,000,000

SCALE

PAKISTAN
CLIMATIC REGIONS

LEGEND

CLASSIFICATION SYMBOL ASSOCIATED MEAN
ANNUAL RAINFALL

VERY COLD
Sub-humid & Arid

COLD, Humid

VERY COOL, Sub-Humid

COOL, Sub-Humid

WARM, Semi-Arid

WARM, Semi-Arid

HOT, Arid

HOT, Arid

Less than 1000 mm

1000 mm or more

1000 mm or more (Summer rain)

500-1000 mm rain in summer & winter

250-500 mm (Maximum summer rain)

250-500 mm (Winter rain)

125-255 mm (Dry)

Less than 125 mm (Very dry)
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1958 - National Calamities Prevention and Relief Act

1971 - Emergency Relief Cell

2005 - Federal Relief Commission (FRC)

2006 - NDM Ordinance

2007 - Raising of NDMA and Establishment of NDMC

2012 - National Disaster Management Plan

2010 - NDM Act
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Structure for Disaster Risk Management

National Disaster Management Commission (NDMC)

NATIONAL DISASTER
MANAGEMENT AUTHORITY

(NDMA)

Provincial/Regional Disaster
Management Commissions

(PDMCs)

Donors, UN,
NGOs, Media

Federal Ministries,
Departments, Technical

Agencies

PROVINCIAL/REGIONAL
DISASTER MANAGEMENT

AUTHORITY (PDMA)

Media, Banks,
Insurance,

Private Sector

Technical and Research
institutions of the

Federal Government

DISTRICT/MUNICIPAL
DISASTER MANAGEMENT

AUTHORITY

TEHSIL
STRUCTURES

UNION COUNCILCommunity Based
Organizations (CBOs)

Citizen Community Boards
(CCBs)
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Geology

Relief

Vegetation

Meteorological

Catchment shape Land use

Attempts at management

Catchment size

Drainage

State of ground
(antecedent conditions)

Causes of
flooding
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Natural Disasters in Pakistan for the period 1900 to 2011 Numbers of Total Affected People

Source: SAARC, 2014)

Disaster Date Total No of Affectees

28 July 2010

26 June 2007

9 February 2005

8 October 2005

November 1999

8 September 1992

15 July 1992

July 1978

2 August 1976

August 1973

Flood

Storm

Flood

Earthquake

Drought

Flood

Flood

Flood

Flood

Flood

20,202,327

1,650,000

7,000,450

5,128,000

2,200,000

6,655,450

6,184,418

2,246,000

5,566,000

4,800,000
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List of massive flood events in Pakistan with at least 100 fatalities, 1950-2013

Year Year

1950

1954

1956

1959

1964

1965

1973

1976

1977

1978

1988

1992

1993

1994

1995

1996

1997

1998

1999

2001

2003

2005

2006

2007

2007

2010

2011

2012

2013

Region affected Fatalities
No of villages

affected
No of villages

affected
FatalitiesRegion affected

Source: Rahman 2010; EM-DAT 2014; Paulikas and Rahman 2014. *indicate cyclone induced floods

Punjab

Punjab, Sindh

Punjab, Sindh

Punjab

Sindh

Karachi

Punjab, Sindh

Punjab, Sindh, KP

Karachi

Punjab, Sindh

Sindh, Punjab

AJK, Sindh and

Punjab

Sindh

Punjab, Sind, KP

Punjab, Sindh,

Baluchistan, KP, AJK

2,900

300

270

100

450*

10,000*

474

338

848

393

196

1,444

609*

316

1,051

10,000

-

11,609

-

-

-

9,719

18,390

-

9,199

1,000

13,208

-

-

6,852

Punjab

Punjab

Baluchistan

Sindh

Islamabad

Sindh

Baluchistan

KP, Punjab

Baluchistan, Sindh

Sindh, KP

Punjab, Sindh,

Baluchistan, KP, AJK

Sindh

Punjab

Punjab, Sindh

111

140

1,000

231*

210

230

520

233

242*

358

1,985

509

480

446

-

-

-

-

50

-

1,931

2,477

6,500

-

78 Districts

23 Districts

-

-
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PAKISTAN: FLOOD DISASTERS, 2001-2013

Source: EM-Dat: the OFDA/CRED International Disaster Database 2014; FFC 2013

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

210

36

266

5

636

400

526

83

102

1985

509

518

446

400179

3010

1266243

5

7527043

8125

2706

290764

75080

20359496

5400755

5050564

3002129

1900

2500

2500

9500

-

103

327.118

0

30

-

-

0.03

246

Year Number of Deaths
Number of

Persons Affected
Est. loss in

USS (millions)
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Flood Hazard Reduction Policies

Sharing the
losses

Modifying flood
hazards

Reducing structural
vulnerabilities

Changes in functional
characteristics

Building codes and
Land use regulations
Reduction of
densities
Prohibiting specific
functions
Relocation of 
elements that block
the flood way
Regulation of
building materials
Provisions of
escape routes

Insurance
Flood relief
Financial
incentives
Tax relief

Flood abatement
measures
Management of snow
covered areas
Improvement of river
channels
Construction of
embankments and
flood dykes
Bypass Channels and
diversions
Reservoirs and dams
for temporary storage
of flood water

Strengthening
of buildings
Resistance of
building to water
force
Building material
characteristics
Strengthening of
infrastructure

A.

B.

i.

ii.

Climate of Pakistan
Rainfall Distribution: 25% of Annual Rainfall

Climate of Pakistan
Rainfall Distribution: 65% of Annual Rainfall
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Flood Forecasting System at PMD

PMD: Pakistan Meteorological Department

10-cm Doppler Radars

Lahore (1)
Mangla (2)

QPM Radar

Sialkot (1)

5-cm Wx. Surveillance
Radars

Islamabad (1) 
D.I.Khan (3)
Rahim Yar Khan (4)
Karachi (4)
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Cyclone 2A making landfall near Karachi at peak intensity
as Category-3 Hurricane in May 1999
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Flood Forecasting Tools
Real Time Hydro Meteorological Data

(from Wapda & Irrigation Department)

Real Time and Prognostic Weather Charts

(PMD NWP Center & Global Products)

Numerical Weather Prediction Models

(PMD NWP Center & Global Products)

Hydrological Models/Statistical Model

Satellite data (Hydro estimator, JAXA)

Weather Radar Network

Specialized Early Warning Centers of PMD

National Weather
Forecasting Centre

Islamabad
(NWFC)

Marine Meteorology &
Tropical Cyclone Early

Warning Centre Karachi
(TCWC)

National Drought
Monitoring Centre

Islamabad
(NDMC)

National Seismic Monitoring
& Tsunami Early Warning

Centre Karachi
(NTWC)

Flood Forecasting
Division

Lahore (FFD)

Flash Flood Forecasting
& Warning Centre

For Lai Nullah Basin
Islamabad

PMD: Pakistan Meteorological Department



Irrigation Department
(Stream Flow Data)

WAPDA
(River Rain Gauge Data)

FFC
Federal Flood
Commission NDMA

National Disaster Management Authority MEDIA
Press, TV Channels, SMS

Flood Forecasting
WARNING

A Specialized unit of PMD for
Hydro-meteorological Services

Responsibilities

Flood Forecasting
Early Warning for River/Urban Flooding

Water availability Forecasts for Agriculture Sector
Assisting in Water Management

Flood Forecasting Division, Lahore
FFD

Hydrology

PMD: Pakistan Meteorological Department
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FLOW - CHART

Early Warning Information Dissemination - Institutional Cooperation

PMD

Federal Ministries/
FFC/Departments/

Armed Forces

Electronic & Print
Media

NDMA

PDMA

DDMA

TMA

Communities

UCs
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LINKAGE TO VARIOUS SECTORS

AVIATION METEOROLOGICAL
SERVICES

FLOOD FORECASTING
SERVICES

AGROMETEOROLOGICAL
SERVICES

NEW MOON PREDICTION &
ASTRONOMICAL DATA ANALYSIS

R & D & RENEWABLE ENERGY
RESOURCES

FORECASTING & DISASTER
EARLY WARNINGS

AVIATION DIVISION

MINISTRY OF WATER
& POWER

MINISTRY OF FOOD
SECURITY

MINISTRY OF RELIGIOUS
AFFAIRS

MINISTRY OF SCIENCE
& TECHNOLOGY

NDMA PLANING DIVISION
& DISASTER MITIGATION

ORGANIZATION
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Hazard Score
Magnitude/Intensity:
Flooding water level

Above 5 Feet

Between 5 and 3 Feet

Below 3 Feet

3

2

1

IF only flood is existing in the area
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Hazard Score Calculation: (Magnitude + Frequency) / 2

Calculation of hazard scores from magnitude and frequency for different hazards.
These scores are examples, they have to be determined

Flood Hazard Frequency Magnitude Flood Hazard
Score

3

2

1

2

1

2

1.5

1

2

2

1

1

1

2

3

Major Flood over 5 feet

Major Flood between 5 and 3 feet

Major Flood under 3 feet

20 Years Flood

Hazardous Seasonal Flood

Flood Hazard Scoring for Seasonal, 20 years & Major Flood

Hazard Score Frequency: Flood Hazard

Seasonal + 20 Years + Major Floods above 5 feet

20 Year + Major Floods above 5 feet

Only Major Flood above 5 feet

3

2

1
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River

Study Area

District Boundary

Provincial Boundary

Legend

High Saline Area

Medium Saline Area

Low Saline Area

Coastal Vegetation

Land Soil/Sand

Water

Soil Salinity Rating

Land Cover Classes

Reference Map
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First International Early Warning Conference (Postdam, 1998)

Second World Summit on Sustainable Development (Johannesburg,
2002) - JPA

Second International Early Warning Conference (Bonn, 2003) - PPEW

World Conference on Disaster Reduction (Kobe, January 2005) - HFA

G-8 Summit and UN General Assembly (2005, 2006)

Third International Early Warning Conference (Bonn, March 2006)

Global Early Warning Survey and EWS checklist

First Symposium on  for Integrated Disaster ManagementMulti-Hazard EWS
(WMO with ISDR, World Bank, UNDP, IFRC, UNESCO, OCHA)
(Geneva, May 2006)

First Session of Global Platform for Disaster Risk Reduction
(5 - 7  June 2007)

Second Experts’ Symposium on EWS with ApproachMulti-Hazard 
(WMO and MeteoFrance) (Toulouse, 5 - 7 May 2009)

2009 Global Risk Assessment Report (Launched in Bahrain, May 17, 2009)

Second Session of Global Platform for Disaster Risk Reduction (16-19 June 2009)
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