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4" 1. Introduction / 1 Catastrophic disaster in 2022

Heavy rains and a
combination of riverine,
waterlogging and flash
flooding have led to an
unprecedented
climate-induced
disaster

PN

Affected districts status

- Calamity-declared

Fiood-affected
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& Priority district

® 84 districts notified as “calamity hit” mainly in Balochistan (32), Sindh
(23) and Khyber Pakhtunkhwa (17).

® Around 33 million people have been affected.

® More than 2 million houses have been affected.

® More than 1.1 million livestock have reportedly been killed

® National poverty rate increase by 4.5 to 7.0 percentage points






EQ0E S100E SEO0'E 500 o' o HDOE IFLE ISO0E EIOOE EZDUE
Dams and Barrages
1D (Wame ID |Name ;
1|Balloki Barrage 21| Margla Dam :
f 2 |Bhakra Cam 22|Marala Barrage 2
271 3|Chaskma Rarrage 23|Mirani Dam B
1 a|cholri mre 24| Panjrad Barrage C -
2|Chutak HEF Dam 2a|Pong Dam hfn .
S5(Culhast HP & nF 26| Gaclirabad Barragzs 4 HI”y CatCh ment
7|Ferozopur Bamaae 27| Ranjil Sagar Dam
= E|Gomal Fam Dam 28| Rasul Barragss =
:5::_ alGuddu Barrage 29| Ravi Syphan _%
2 | 10(Hak Dam AM Rawal Dam 5
11|Hariks Barrage Salal HEP Dam
1i|islan Barrage 32| zidhnal Barrage
1i\innah Barrage dlemanki Barrage E ‘r—-!_"
14 (Khanki Barrage 3&|Tarbela Dam 1GR3 Yene
; 15| Khanpur Cam 35| Taurnsa Barrage ;
= 1h(Kishenganga HEP Bam AR| Trimmnu Barage e H
# 17 |Kotr Barrage 37|Uri | HEP Dam & Upper flOOdeaInS
15 Kurram Tansl Darr A8{Uri 11 HEP Dam .
19(Lawer lhelum HEP 39| warzak Dam a rea , a b ra I d ed
20| Madhopur Barraae
Gis /B :| pattern of channels
ID_Name Ib [ Name Ib_Mame =
1 Abohar 23 lslamabad 31 hawshera =

2 Akhnoar 27 lalalanad 52 Drmara a nd tri buta ry infl OWS

A Amresar F% lalandhar 2% Fangshir
4 atr ke 2% larrac ad Fasni
£ Eardin A dasmar ak Fochawar
I Bagliaar 31 kakul 5k Froranagar
T Laramula A1 Karachi AT Dt =
E [asa 33 RKargil SE Rupragar &
B Latkhea 34 Kheran 50 Slakeyram Valley IEE
10 Gzhsad 35 Kharmong 50 Shirvla
11 Gunll 3& Khun|erab &1 Slachen Clackr
12 Chaksara ERMATIES a2 b
13 Chakooni 35 kel 61 Sirs
= 14 Chitral 33 Lahara 64 Skardu
15 Calhousiz 40 Ik a5 Srinagar =
16 Dasu 41 Leh 6 Staknz LE F I at to O ra h a
17 Dera lsmall Khan | 42/ Logar 57 Sukur = p g p y,
1% D 43 Ludhilana A5 Swat

T v R o meandering channel

21 Fort Mennon 45 Multan 71 Turhat
22 gihazni 47 Muzsfiebed | 72 dnipur tt d d It
_ ne Sehiaran e _| pattern an eltas
3 24 Gadar A3 KImrmo 74 Zlarat _f
= 25 Hunza 50/ MingEl A
| | | |
G200E a'idE d2'0'0E BAO0E
el RIEE
W Lak=s 1 Pawstan Boundsty O
Oam and Barages Iln-m ESE!I L] ]
Type = A:;:r stan National Engincering Sexvices Pakistan

¥ Bamage Chind, = = .
I Hydrological Basin of Indus System of Rivers SERRNG T Y
— i esint) ) Frepared By | Checked By [t Wersicn
Tibubaian Pagalan Adminislerd Kazhmi
— OO Adil Latif Syed Neba ali| 07-Mar-2013 1.0

@ Ciies Towms




4" 1. Introduction

2 Different Scenario

Flood 2010
Riverine flood caused by
breaching in Indus River

Flood 2011
Urban flooding caused by
rains

Flood 2015 Flood 2022
Riverine flood Combined riverine, urban
and flash flood caused by

rains

Prepared using Disaster Management
Information System (DMIS) ;
@ Provincial Emergency Operation Center "~ .. /.t

(PEOC), PDMA Sindh

Area Extent of Recent Floods in Sindh

Dadu and Jamshoro are expected to
remain at least partially inundated
until the end of the year
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4" 1. Introduction / 3 Consecutive Rainfall

Rainfall (mm) July 2622 Rainfall (mm) August 2022 VS b Rainfall (mm) September 2022
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Government of Pakistan
Pakistan Meteorological Department, COPC, Karachi
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4

Abnormal heavy rainfall

Cumulative Rainfall (mm) of Pakistan
(1st July - 30th Sep) , 2022
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4" 1. Introduction /5 Rare rainfa —

® Rainfall in JuIy—August in the southern Rainfall Return Period in Pakistan
exceed 50 years of return period, and at N (July - September, Z02%)
some rainfall stations it exceed 200 years +

® The average rainfall in July-September is
175% more than that in the same period of
normal years
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4" 1' IntrOdUCtion / 6 Severe inundation o

® Flood return period of the
mainstream and tributaries
Is less than 5 years

® Extreme heavy rainfall
resulting in severe
inundation in Balochistan .
and Sindh T 7 . .'E:If:l:hdm

® Flash floods broke out in N = - oniin o
many places in Balochistan
and western Sindh

® The high water level of the
mainstream negatively
impact drainage for the
nearby plain areas
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Qaozz = 13,326 cusecs; P < 5a; Quax = 308,425 cusecs(1988)

Q2002 = 121,764 cusecs; P < 5a; Quuax = 744,152 cusecs(1992)

Qzozz = 576,076 cusecs; P < 5a; Qumax = 1,176,157 cusecs (1976)
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4" 2. Cha"engers /1 Monitoringandforecasting_

2.1 The flood monitoring, forecasting and early warning system needs to be refined
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I 2. Challengers

/ 1 Systematic Appraoch

2.2 The systematicness of flood control planning and the coordination of flood control
standards in the Indus River Basin need to be strengthened
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I 2. Cha"engel‘s /2 Pivotal Project -

2.3 Lack of pivotal flood control reservoirs in the upper reaches of the Indus River, and
river basin-scale flood control regulation needs to be strengthened urgently

WAPDA PROJECTS
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il 2

Challengers

/ 4 Flood Regulation

2.4 Flood prevention scheme and flood regulation scheme of Indus River Basin need to
be compiled urgently

Kabul River
bR UL

Kurram River

AT,
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+— Indus River

Tarbela Dam F
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Indus River
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4" 2. Challengers / ) Fiood|Drainagel

2.5 The drainage system in areas below the upper reaches of Indus River has deficiency
and the gravity drainage capacity or design standard is low
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4" 2. Challengers / 6 Extreme Flood o

2.6 Lack of effective means and emergency plans to deal with rainstorms and floods
exceeding design standard

FLOOD LIMITS FOR TARBELA DAM A #ias
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I2. Cha"engers / 1 Sediment deposition

2.7 The problems of sediment deposition and river regime stability become increasingly
prominent

TARBELA RESERVOIR 480 -
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4" 3. Possible Countermeasures

3.1 Accelerate the construction of multi-purpose
reservoirs in the upper reaches of the Indus
River

Diamer Bhasha Dam
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Hydeyabad Flood control reservoirs
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major tributaries
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/ 1 Reservoir construction



4" 3. Possible Countermeasures / 2 | Dike upgrading

3.2 Implement main dike reinforcement and standard upgrading in key areas

Indus Rivier
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Different flood control standards should be set according
to the importance of the dike protection objects



4" 3. Possible Countermeasures / 3 Water network

3.3 Gradually construct Indus River basin water network engineering system
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4" 3. Possible Countermeasures / 3 Space for river

3.4 Strengthen the management of river-related projects

T L]

ARABIAN SEA

*  Liadiem Towrs (< 500 0005
Hr Gty 1508, D0s0-1,000 00G]
B et i1 000000

20 10 0 220 Kiomaters
I

Note: Flood msk zones map is propared based on the data extracted from national
szl disnster management plan, 2002 and distribution of urban centers have been superimposad,

T T T
L L ey

Management of across river projects, residential areas, farmland dikes or other water-blocking
structures to prevent disorderly encroachment on river courses and flood pathways



4“' 3. Possible Countermeasures /5 River training -

3.5 Construction of river regime control and deflection structures for key river sections
in the lower reaches of the Indus River

® Spur dikes and revetments to preventing the near-bank scour and concave bank scour
® Dredging or narrow the wandering range of the main channel to reduce sediment deposition



4" 3. Possible Countermeasures / 6 Soil conservation

3.6 Implementation of soil and water conservation projects in the upper reaches of the
Indus River

N

® Rational land use and
development

® Forest and grass restoration

® (Grazing management

® Check dams
® Terrace farming

Wi
™| Preparation of Regional Pian for Left Bank of Indus, Delta and Goastal zone —

LAND USE FULLELI CANAL COMMAND AREA
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4“ 3. Possible Countermeasures / 7 Emergency response

3.7 Continuously promote building of emergency rescue force and emergency response
capacity

® Specialization and professionalization
® Rescue skills training

® (Grass-roots emergency management
® Awareness raising



4" 3. Possible Countermeasures / 8 Flood warning

3.

Discharge (Cusecs)
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8 Establish a complete national flood forecasting and early warning system

Tarbela Dam Actual Discharge (Inflow & Outflow in Cusecs)
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© Flood Forecasting Division Lahore | Usman Ali

® Supplementary meterological and hydrological monitoring stations

® Recal-time and accurate sharing of all kinds of forecasting and monitoring information

® National high-resolution comprehensive database

® Hydrological and hydrodynamic models

® The application of short-term forecasting, nowcasting and real-time rainfall monitoring data



4" 4. Conclusions / Strategy

PAKISTAN FLOOD RISK ASSESSMEMNT “*'f

® [n line with global climate change —_—
and future socio-economic [ ~ER . - —
development, the frequency and T

disaster risk of extreme rainstorms | ==— S,
and floods tend to rise, It 1s

necessary to:
® Improve the structural and non-

i
WL

structural measure system, esp. B e .f Lo
major flood control and drainage - — Y=
projects - ? £

® Further improve disaster reduction | . - = _
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capacity and performance of the
whole society.




