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 A flood is a temporary

covering the land by water ,

not normally covered by

water.

 Some floods develop slowly, 

some floods happen during 

a very short time.

 Floods are one of the most common hazards in the world.

 Floods trend and their intensity are increasing due to climate 

change worldwide. 

Flood



Flash Floods
Flash floods can develop

quickly, sometimes in

just a few minutes and

without any visible signs

of rain.

They are  the most killer 

type of floods 



Where Floods can occur?
 Outside a river or, when a

Embankment is breached

When a dam breaks

Within rivers, when flow exceeds

the capacity of the river channel

 Floods damage to Population

and homes ,

 if they are placed in flood plains

of rivers



Human Beings & Risks
Human being likes to live next to water! No
matter how the area is threatened by Floods

Human being has the experience to mitigate
the risk of floods in many areas,

 But, in Pakistan, they don’t have any
experience or

 don’t have enough capacity to use them.



Adverse Effects of Floods
Primary effects
 Physical damage - Can damage any type of structure, including bridges, 

buildings, sewer systems, roads, rails and canals 

 Casualties - People and livestock die due to drowning. It can also lead to 
epidemics and waterborne diseases. 

Secondary effects
 Water supplies – Contamination of water; shortage of drinking water

 Diseases - spread of water-borne disease like Malaria, Dengue and diarrhea

 Crops and food supplies - Shortage of food crops can be caused due to loss 
in entire harvest in flood. 

Long-term effects
 Economic - Economic hardship, rebuilding costs, food shortage leading to 

price increase, Problem of peace and dacoits fear  ,etc. 
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Flood Disasters in Pakistan



HISTORY OF FLOODS 

IN 

PAKISTAN



11

Year
Direct loss (US $ million) Lost lives

(No.)

Affected villages

(No.)

Flood Area

(Sq. km)@1US$=PKR=40 @1US$=PKR=86

1

2

3



Historic Maximum vs 2010 Maximum Peak 
Discharges at Indus River

Barrage/ 

Head works

Designed 

Capacity

(cusecs)

(cusecs) Maximum 2010 Peak

(cusec)

Flood Date Flood Date

Tarbela 15,00,000 5,10,000 31-7-89 8,33,000 30-7-10

Kalabagh 9,50,000 9,50,000 14-7-42 9,37,453 30-7-10

Chashma 9,50,000 7,86,600 3-8-76 10,36,673 01-8-10

Taunsa 11,00,000 7,88,646 22-7-58 9,59,991 02-8-10

Guddu 12,00,000 11,99,672 15-8-76 11,48,738** 8&9-8-10

Sukkur 15,00,000* 11,66,574 15-8-76 11,31,000# 9&11-8-10

Kotri 8,75,000 9,81,000 14-8-56 9,64,900 27-8-10





Flooding Pattern in Pakistan
 Unprecedented magnitude mainly headed by
the Indus River and it’s up stream tributaries

 Flash Flooding due to hill torrents in KPK

 Flash Flooding due to Tori breach in Sindh

 Flash flooding due to sudden canal breaches
in Sindh



Rainfall Record for July and August 2010 in Sindh
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On average, the rainfall in 2010 was 220% higher than 
the Normal rainfall in July and August in Sindh.



Reasons of Flood 2010 in Sindh
The exceptional rainfall in upper areas and in
Sindh , resulted very high discharges in rivers .

The head works of rivers consists of a
predetermined capacity .

Capacity reduces, due to silt deposition, low flow,
non functioning of some gates etc.

Very poor maintenance of safety bunds ( as per
Bund Manual).

Very poor monitoring in Abkliani (for soaking of
bunds), proper strengthening.

Interference of Zamindari bunds in Reverine area 16



High discharge at Guddu Barrage
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Map showing the flood water situation at Guddu
on 9th of August 2010

1120,000 
cusec
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Map showing the flood water situation at Guddu
Barrage  on 12th of August 2010

Max. Flood, 
11,48,738 cusec
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Max flood as 
11,31000 cusec



Breach at Tori Embankment
 Can be 

termed as 
Embankment 
Flood.

It was:

Sudden,

Unanticipated

Aggressive, &

Protracted
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Tori breach 
on right side 
of River on 
8th Aug 2010, 
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Flood 
Recession in 
River Indus

Flood water is 
still active on the 
right side of 
River
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Flood 
recession is 
further 
decreased in 
Indus River

Still under 
flood 
condition



Districts Affected by Tori Embankment Flood

 KASHMORE –KANDHKOT
 JACOBABAD
 SHIKARPUR
 LARKANA
 SUKKUR
 QAMBER –SHAHDADKOT
 DADU
 JAMSHORO
 JAFFERABAD ( BALOCHISTAN)
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Inundated 
200 

villages
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The flood situation at Johi Town, District 
Dadu

70 % population of Johi town had 
already fled to safer areas before 
the devastation to their town
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Very Havoc 
situation, a 

person is crying 
for help. He has 
no option except 
rescued by govt.
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Under acute risk 
of being drowned
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7 Million directly affected in Sindh

Migrating people due to flooding

11,988 villages destroyed in Sindh
1098720 houses destroyed in Sindh
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District Population
Khairpur 345,900

Thatta: 878,000            3rd

Jamshoro 250,000

Dadu 980,000       1st

Ghotki 132,000

Sukkur 247,913

Nawabshah 78,000

Qambar Shahdad kot 980,500      1st

Kashmore: 615000

Naushahro Feroze 148,000

Jaccobabad 892,500     2nd

Shikarpur 778,000

Larkana 490,000

Matiari 45,600

Tando Muhammad Khan 36,578

Hyderabad 90,500
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Irrigation infrastructure that includes river

bunds, canal banks, regulators, etc. have

suffered serious damages;

Damages to irrigation infrastructure, i.e.

canals, minors, distributaries, regulators,

etc., are estimated Rs 52 billion by Sindh

Government,



Statistics of Damages in 
Sindh
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Damage Sindh Total in Pakistan % of total

Total affected Districts 17 70 24

Crop Area affected (ha) 1,043,500 2,092,600 50

Population (million) 7.185 20.185 36

Towns (medium and small) 25 42 60

Houses damaged 109,8720 1608184 68

Road Mileage (km) 8467 25088 34

Villages affected 11988 17553 68

Schools (small and Big) 10,000 17000 59

Watercourses damaged 6990 13024 54

Persons died 411 1985 21

Persons injured 1235 2946 42
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Damage to Agriculture in Sindh
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Approx. 4 out of 5 people in the flood-affected areas
depend on agriculture for their livelihood.

About 1.2 million hectares of standing crops (e.g. rice,
maize, cotton, sugar cane, orchards and vegetables) have
been damaged.

Loss of 0.4-0.5 million tones of wheat stock needed for the
wheat planting season.

Death of 1.2 million large and small animals, and 5 million
poultry .

Agriculture sector losses have been estimated at Rs 122 
billion; in Total



Health Problems in Sindh
.
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Number of water borne diseases reported

204 040 cases of acute diarrhea.

263 356 cases of skin diseases. 

253451 cases of Malaria

204 647 cases  of acute respiratory disease 
have been reported in flood-affected areas



Consequences
Damage to crops and livestock
Certainly worsen food inflation and hit the textile and
sugar industries

That has hit the trade balance and overall national
growth.

The devastation caused by the floods has walloped
the revenue collection and increased the expenditure.

Overall budgetary deficit exceeded to $ 10 billion
during the flooding year .
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 Economic Displacement” for the affected
households

 To restore infrastructure and rehabilitation of
people,

 Human displacement evolved into a
“Permanent Demographic Shift”

 Hundreds of thousands of displaced people
havemoved to urban areas in Sindh.

 Overburden on already crowded cities
especially where urban centres are prone to
ethnic violence.
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What Can one Expect

What Can You Do

Strategy to provide relief in terms of food
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 Poverty & Unemployment

 Water shortage and inefficient use

 Energy shortage

 Dual economy (regional inequality)

 Poor communications

 Poor human resources

 And now extensive flood damage

Sindh’s Development Challenges 



Post‐Flood Immediate Measures by Sindh Govt.

 Clearing, repair of canals, waterways

 Dewatering settlements and fields

 Restoring road communications

 Sludge clearance & Fumigation

 Provision of drinking water

 Dry rations & fodder till March 2011

 Economic revival 

 Credit, seeds, fertilizer for wheat and sunflower 



Conclusion and Recommendations
 It was one of the biggest ‘‘human’’ disasters in the recent

years.

 The repeated events give signal that our flood
management strategies are questionable and

 Our preparedness to such disasters is far too
inadequate.

 This disaster has reiterated the urgent need to move
from ‘river control’ to ‘river management’ strategies.

 Indus River should have carrying capacity of the
resulting discharge without breaching any embankment
or collapse to any hydraulic structure.
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There is need to analyze the impact of engineering
structures on river system in terms of natural
equilibrium under dynamic conditions.

Alternatives to embankments for flood
management must be revised.

Basin-scale flood risk maps based on scientific
data and reasoning are need of the hour.

GIS-based maps along with modeling
approaches can be linked to an online data base
and flood warning system.
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 Review and revise design return period of barrages on
the Indus River system

 Review and revise the design criteria for the design of
bridges/ communication.

 Upgrading the flood protection facilities/bunds that
provide protection to the cities and towns and
important installations such as power stations, oil
refineries, industries etc.

 Mutual Support Insurance System on country‐wide
basis to support recovery for infrastructure and
effectees.

 Future research in this direction should be extended
that must be a scientific reward.
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Management Options

Engineering

Agronomic

ManagementPolicy

Capacity 
Building
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END OF 
PRESENTATION


