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PAKISTAN - Key Statistics

AFGHANISTAN

I-'F:UHL&& L)

INDIA
Economic Survey 2011-2012

Population 180 million
Area 796,000 sq km
Agric Area 230,000 sq Km

Asgriculture 24 % of GDP



Pakistan Space & Upper Atmosphere “\®/

Research Commission (SUPARCO) ™

Pursue R&D activities in space science, space technology and allied fields
for achieving the objective of self-reliance

Advise the government in all space related matters

Liaise with national & international agencies




Satellite Ground Stations
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Atmosphere Data Processing &
Receiving Centre (ADPRC) Karachi

Daily Acquisition of satellite imagery
from NASA’s Aqua and Terra satellites

—
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Satellite Ground Station (SGS) Islamabad

Acquisition of 1.2 m resolution imagery from
SPOT satellites constellation




Satellite Aided Search and Rescue Program .=

_ (COSPAS-SARSATD) @)
L5 18 1{.,_ SUPARCO

Dja{a Aequisitig

Search & Rescue

. Constellation of Russian, US, French and Data Reception
Canadian Geo-stationary & LEO Satellites -

* Receives Distress Signals from Aircrafts,
Vessels, Personnel

* 121.5 MHz, 243 MHz and 406 MHz

Beacons . .
Ground Receiviflg Station

Data Processing



1st October 2010 ELT Alert of UN Hﬂ@ﬂu@@g@t@[ﬁ’*wg_

er (26° 32'N067° 36'E)

Pate: 1st October 2010

——-n—-f—' S et - b
. . ] #u‘ Tumee: |.-_ln1-n-- Iu-— ‘_I
Location: Dadu, Sindh SRR R

No. of persons rescued: 12
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SUPARCO

Disaster Monitoring and
Mitigation
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Space Application Centre for Response in ...
Emergency and Disasters (SACRED)
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 The Centre Provides Space Based Information to National/Provincial
Disaster Management Agencies to rapidly assess the extent of natural
disaster and damages to Infrastructure, Agriculture

 The Centre also provides assistance to Regional Countries in case of Natural
Disaster



Remote Sensing Applications

Natural
Hazards

Monitor, forecast and map various

hazards

* Prepare maps and management plans

against each type of hazards

« Damage assessment in the affected
area

* Mapping flood prone areas Avalanche(2012)

Drought (2000)

Cyclone (2010)

*  Support to national organizations during natural disasters

«  SUPARCO is member of National Working Group on Vulnerability and Risk Assessment along

with NDMA, PDMAs, PMD, SOP, GSP, Ministry of Climate Change
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Disaster Management Frame work wm«o

National NDMA Reports
Damage and Loss PDMAs R '
Assessment Reports E> Record ..._!._“f_ﬂm
e DDMAs Reports

NEOC Library / National Data Base Centre
Operation Admin

NDMA

IR-'-’-‘P'U” Iﬁcpon Iﬂzpnn IRGW"

Provincial Record Provincial Record
Damage and Loss

Assessment Reports I
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Repor
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" o ST I

At all tiers of a National Disaster Management Framework, the
availability of reliable data on spatial reference is of paramount
importance for right decision making
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SUPARCO

OPS

Operations

( National \

Emergency
Operation
Centre
(NEOC)-24 x 7

e Interaction
with Line

|
DRR

Disaster Risk Reduction

\ Deptt j

Contingency \
Planning

National
Working Group
on Hazard &
Risk
Assessment
Five year DRR

NIDM

National Institute of

Disaster Management

plan
DRR projects /

-

e Training &
Capacity
Building

« CBDRM
initiatives

\_

~

4 )

PDMAS

Provincial
Disaster Management

Authorities

SUPARCO
Interacts with
OPS, DRR &
NIDM and also
with PDMASs

o J




Imaging support by Int'l Charter P
(Pakistan Earthquake - 2013 ) W

SUPARCO
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\ | AR L B contact uscs

science for a changing world * i Search USGS

Home Item Basket (empy)
File Format: GEQTIFF Download: |

ID: WVOIN28 496475E065 5728742013120400000000RN0D ¥

Acquisition Date: 2013-12-04

Platform: WORLDVIEW-1 Footprint: [

Sensor: PAN J

Agency: NGA_PUBLIC B”“"“”D f / 4

File Format: GEQTIFF Download: | /

ID: WVOIN28 606648E065 5724892013120400000000PN00 7] - g

A

P

i v Repetitive images of Earthquake affected areas was provided by | |

Fi USGS under the activation of Int’l Charter
3

i v~ Hi res (0.5m) imagery of more than 27000 Sq Km affected area |

E was made available on HDDS

Agency: NGA PUBLIC Browse: | | |10 ) TR T Y LS

File Format: GEOTIFF TR | =/ Map data £2013 GoogleImagery 82013 TemaMetrics | Terms ofUse | Reporta map emor

Results 1- 34 of 34 - )
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Work in Two Phases -~

WORK PROCESS AT SUPARCO

RAPID MAPPING DETAILED ASSESSMENT

Total District  Total Affected

ALIPURTEHSIL FLOOD/RAIN 2010 istri e (. ke | e b 31l S-Aug 10-Aug 15-Aug 20-Aug 25-Aug 30-Aug

Thematic Map - Affected Infrastructure

= - BOLAN e
”Quick Response to SesED / ™
Disaster v - Ground surveys
. LORALAI 9955 286 4 100% 1 100% .
Automatic map m ) 4 10083 100% Damage Analysis
B DERA BUGTI 10286 29 9 99% T+ 1%
generation through e e ) T for !nfrastructure,
Custom Developed D.L.6oAN e t wld ol snle sl sl | Agriculture,
TANK 3167 108 [ sexl@ 1sulg aoxl@ 20%[8 sx[§
Software e o i e Household etc.
NOWSHERA 1806 27 | 8% 2% ¢ 82§ .
MOD'S, SPOT 4, SWABI 1474 21 @ TRl 5% 3 3% I Detailed Reports
HARIPUR 213 220 4 100% & 100%
\SPOT 5' VeCtor data) CHARSADDA 1091 215 9 s7%f 43% 4 100% )
o LOWER DIR 1697 149 4 100% [§ 100%
st il KOHAT 3495 147 f 78% § ale 2x§ 9xl$ 100%
; = MUZAFFARGARH 8412 4783 | 164 uxle sxld kg 9% § 15%
' RAJANPUR 12372 3 e %8 st sxld amle xS T 1%
= JHANG 5189 3003 @ 20%% 31% -f % sexld 5% 3 5%




Natural Disasters
EARTHQUAKE/LANDSLIDES (2005) SUPARCO
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Maximum Flood Extent — 2010

Gilgit Baltistan¢ China

Afghanistan e rIZHs;:u.:dua*:‘j Area

B Flooded Area
[_] Province Boundary

Balochistan District Boundary

India
Extensive riverine
inundation and flash |
flooding in the mountainous -
. regions o 9.5 190 . 380
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Arabian Sea



Maximum Flood Extent — 2011

Gilgit Baltistang China

Afghanistan e rDiSPuted Area

B Flooded Area
[_] Province Boundary

Balochistar District Boundary

India
Prolonged rainfall
inundations in the lower |
Indus river region :"2

u a5 130 J80
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Iran
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Arabian Sea



Maximum Flood Extent — 2012

Gilgit Baltistan¢ China

Afghanistan meriﬁputEd Area

B Flooded Area
[_] Province Boundary

Balochistan District Boundary

India

Hill torrents and flash floods

in the western sub- |
catchments of Indus L

u a5 180 S50
I

Iran

T
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SUPARCO



Maximum Flood Extent - 2013

Gillgit Baltissaag China

Afghanistan

B Flooded Area
[ Province Boundary

Baillo ¢ hhiiss:tian District Boundary

India
Iran
a G5 190 380
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Floods 2014



PAKISTAN FLOOD / RAIN 2014
INUNDATION SITUATION AS ON SEPTEBER 07, 2014

Rawalpindi

Sargodha

Chiniot

Faisalabad

iTobalTekiSingh

SELINEL

Rakpattan

@ Affected Places

B2 Headworks

% District Boundary
Province Boundary

This is a rapid flood map based on MODIS
sensor data acquired on Sep 07, 2014.
The map shows inundation extent of
flood/rain water in different rivers.

This map has been produced at SPARC
SUPARCO, Islamabad.

SUPARCO is host to the UN-SPIDER
Regional Support Office (RSO) in Pakistan

Projection& Datum: WGS 84

40

Kilometers




PAKISTAN FLOOD / RAIN 2014
PRE & POST RIVER COMPARISON

Rawalpindi

=D Jhelum
Gujrat

MandiBahauddin Sialkot

Sargodha Gujranwala

Hafizabad
District Boundary
Province Boundary
C3 Country Boundary

M Chiniot

gJhang

This is a rapid flood map based on MODIS

; sensor data acquired on Aug 31 & Sep 07,

Z FIE i LR X ] | 2014. The map shows pre & post inundation
o= . b 4 extent of flood/rain water in different rivers.

B Chakwal ; ’ 21 | This map has been produced at SPARC

ABRE e : SUPARCO, Islamabad.

-

TobaTekiSinghy
: Y a¥

SUPARCO is host to the UN-SPIDER
Regional Support Office (RSO) in Pakistan

Sargodha

Projection& Datum: WGS 84

Chiniot

Faisalabad ankanaisanib

Toba TekiSingh




Satellite Imaging
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I Flooded Area as of 10th Sep 2014
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QGISCloud - suparcofloodwatch2014

Info and Tools

Map

Map Layers

iz [@] suparc oficodwatch2014

[]| 1| District Boundary
= Batkground Layers

Jlaffarabad

framin

(Google Larkana
(NI

| Imagery 20147

(Stor: | | Mode: navigaton. Shifrestangie or mouse

wheel for zooming.

National Disaster Management Authority

DISASTER INFORMATION PLATFORM

Home | Risk Assessment

NWG ‘ Maps ‘ Create Maps

SUPARCO | FAQs |

Signin

h location in Geonames

Coordinate: | 7716618,3204518
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PUNJAB FLOOD SEPTEMBER 2014
RAPID DAMAGE ASSESSMENT AS ON SEPTEMBER 14, 2014

KIS Hl

A E W

Dams/Barrages

Affected Settlement (1610 approx)

Settlement

Kacha-Pakka Road (affected 2586 km)

Railroad (affected 268 km)

Embankment (affected 1114 km)

Affected Agriculture Area (1121328.83 ha/11213.33 sq km)

Inundation Extent 14715 sq km (Sep 06 to 14, 2014)
District Boundary

Legend
@
°
|
@  ormal River Course/Water Body

% Provincial Boundary
m International Boundary

Flood Affected Agriculture till Sep 14, 2014

District Area(sqkm)  Area (000 ha)
Jhang 1817.67 181.77
sialkot 1062.44 106.24
Chiniot 769.24 76.92
Sargadha 617.17 61.72
Muzaffargarh 587.54 58.75
Sheikhupura 567.94 56.79
Hafizabad 547.38 54.74.
Bahawalnagar 539.66 s3.97
Narowal 492.79 49.28
Multan 412.16 4122
Mandi Bahauddin 326179 3618
Gujranwala 348.16 34.82
Okara 344.79 34.48
Jhelum 298.20 29.82
Nankana Sahib 297.12 2071
Kasur 285.03 2850
Gujrat 244.38 2a.a4
Faisalabad 243.89 24.39
Rajanpur 221.48 22.15
Rahim Yar Khan 200.80 20.08
Khushab 199.44 18.54
Khanewal 196.03 19.60
Toba Tek Singh 172.48 172.25
Lahore 108.14 10.81
Sahiwal 101.06 10.11
Bahawalpur 76.12 7.61
Vehari 62.96 6.30
Pakpattan 28.89 2.89
Lodhran 8.54 0.85
Total 11213.29 112133

This map shows the agriculture, settiements, roads, railroads and
‘embankments affected due lo the recent rains/flood in Punjab.
‘Assessment is based on the cummulative flood extent till Sep 14,
2014, using MODIS (250m), SPOT 5 (5m) and TerraSAR (8.25m).
This assessment is yet to be validated in field.

This map is produced at Space Application Center for Response in
Emergencies and Disaster (SACRED)-SUPARCO in close
coordination with NDMA and PDMA Punjab on September 14,
2014,

SUPARCO is host to the UN-SPIDER Regional Support Office
(RSO) In Pakistan

Projection & Datum: WGS 84

PDMA




PUNJAB FLOOD SEPTEMBER 2014
AS ON SEPTEMBER 13, 2014

Legend
E® Dams/Barrages
® Affected Settlements 87
® Settlements
Kacha-Pakka Road (affected  164.95 km)
4 - . r | =i Railroad (affected 0 km)
MAN DB AHAUDDIN Lo { Embankment (affected 34.92 km)
X - ’ 5 4 4 Agriculture (affected 54738.09 ha/  547.38 sq km)
@€ Normal River Course/Water Body
C23 Inundation Extent 653.94 sq km (Sep 06 to 13, 2014)
C3 District Boundary

FGUDRIAN WA LIA Prowncg Boundary
C3 International Boundary

his map shows the rapid damage assessment of|
District HAFIZABAD. Statistics of affected
agriculture, settlements, roads, railroads and
embankments are based on the cummulative
flood extent till Sep 13, 2014, derived using
MODIS (250m), SPOT 5 (5m) and TerraSAR
(8.25m). This assessment is yet to be validated in
eld.
his map is produced at Space Application Center
Response in Emergencies and
Disaster (SACRED)-SUPARCO in close
oordination with NDMA and PDMA Punjab on
eptember 13, 2014.
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Projection & Datum: WGS 84
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PUNJAB FLOOD SEPTEMBER 2014
RAPID DAMAGE ASSESSMENT OF DISTRICT JHANG AS ON SEPTEMBER 13, 2014

Legend

Dams/Barrages

® Affected Settlements 208

® Settlements

Kacha-Pakka Road (affected  225.49 km)

—+— Railroad (affected 22.05 km)
— Embankment (affected 220.36 km)

(3 Agriculture (affected 179210.81 ha/ 1792.11 sq km)

®4 Normal River Course/Water Body

(2 Inundation Extent  2227.27 sq km (Sep 06 to 13, 2014),
1 A ; C3 District Boundary
BHAKKAR! ; 7 ¢ " Province Boundary

i i ) €3 International Boundary

'SAR'GODH A

his map shows the rapid damage assessment of]
District JHANG.  Statistics of  affected
agriculture, settlements, roads, railroads and
embankments are based on the cummulative
flood extent till Sep 13, 2014, derived using
MODIS (250m), SPOT 5 (5m) and TerraSAR
(8.25m). This assessment is yet to be validated in

his map is produced at Space Application Center

Response in Emergencies and

L. e v b Disaster (SACRED)-SUPARCO in close
LOSATER SINGH cordination with NDMA and PDMA Punjab on
September 13, 2014.

Projection & Datum: WGS 84
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DISTRICT HAFIZABAD - FLOOD / RAIN 2014
Crop Wise Damaged Assessment
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Inundated Agriculture Land 50783 ha
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, Cotton 000
Production Loss (Approx)*
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—

* Based on average yield

This analysis is based on post-disaster
satellite imagery collected by SPOT

Satellite at Satellite Ground Station, SUPARCO
Islamabad, Pakistan.This map is produced

on 22 Sep, 2014.
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DISTRICT JHANG - FLOOD / RAIN 2014
Crop Wise Damaged Assessment
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d 1 g . : 3 Tébha Tok R i satellifte imagery collected by SI_’OT
< Faisalabad Satellite at Satellite Ground Station, SUPARCO
iy Islamabad, Pakistan.This map is produced
on 22 Sep, 2014.
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DISTRICT MULTAN - FLOOD / RAIN 2014
Crop Wise Damaged Assessment
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+* Based on average yield

This analysis is based on post-disaster
satellite imagery collected by SPOT

Satellite at Satellite Ground Station, SUPARCO
Islamabad, Pakistan.This map is produced

on 22 Sep, 2014.

Projection& Datum: WGS 84

29°30'0"N

A
£
57
@ )
20°30'0"N

ol s

[___._\/l 0o 5 10 20 30 40

" —

Kilometers

Bahawalpur o\
@

SUPARCO

72°00°E




Agriculture Statistics.
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® AthHazari

® Scttiement (inside breach water are 43)
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PUNJAB FLOOD SEPTEMBER 2014
HEAD MUHAMMAD WALA BREACH (PRE, POST AND RECENT INUNDATION SITUATION)

Legend

. Settlement (inside breach water are 25)
== Embankments

Pre-breach Inundation Sep 11, 2014 (242 sq km)

Post-breach increase in Inundation as on
" Sep 13, 2014 (125.38 sq km)

Post-breach Inundation as on
Sep 19, 2014 (127.9 sq km)

{ District Boundary

Situation Total Extent (sqkm)
Pre-breach 11-09-2014
Post-Pre-breach |13-09-2014
Post-Pre-breach | 15-09-2014
MUZAEFARGARH

This map focuses on three inundation situations
downstream of Head Muhammad Wala Bridge.
The light pink extent represents the pre-breach
river flow, the lined dark blue depicts the
inundation extent after the planned breach on Sep
12, 2014; whereas the dotted-light blue shade
shows the inundation extent on Sep 19, 2014. The
map shows a constant increase in the flood water
after the planned breach. The settlements affected
after breach are shown in dark pink.

This map is produced at Space Application Center
for Response in Emergencies and Disaster
(SACRED)-SUPARCO in close coordination with
PDMA Punjab on September 19, 2014.

Projection & Datum: WGS 84
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PUNJAB FLOOD SEPTEMBER 2014
KHANKI BREACH (PRE, POST AND RECENT INUNDATION SITUATION)

Legend
. Settlement (inside breach water are 11)
== Embankments
Pre-breach Inundation Sep 07, 2014 (247 sq km)

Post-breach decrease in Inundation as on
Sep 10, 2014 (75.7 sq km)

Post-breach Recession as on
Sep 19, 2014 (47.5 sq km)

{:::] District Boundary

MANDIIBARHAUDDIN

Situation Date Total Extent (sgkm)
Pre-breach |07-09-2014 247

Post-breach |10-09-2014
/ / Post-breach |19-09-2014

This map focuses on three inundation situations
downstream of Khanki Barrage. The light pink extent
represents the pre-breach river flow, the dotted-light blue
shade depicts the inundation extent after the planned
breach on Sep 7, 2014; whereas the lined dark blue
shows the inundation extent on Sep 19, 2014. The map
shows the increase and recession in the flood water after
the planned breach.

The settlements affected after breach are shown in dark
pink.

This map is produced at Space Application Center for
Response in Emergencies and Disaster (SACRED)-

SUPARCO in close coordination with PDMA Punjab on
GUIRANWALA September 19, 2014.

Projection & Datum: WGS 84
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PUNJAB FLOOD SEPTEMBER 2014
PONDAGE WATER MAP OF DISTRICT JHANG AS ON SEPTEMBER 25, 2014

Legend
E¥ Dams/Barrages
= Settlements
w— Kacha-Pakka Road
—+—+ Railroad
—— Embankment
@& Normal River Course/Water Body (147 sq km)
®4 Pondage Water (1486 sq km)
Cumulative Inundation Extent (1005 sq km)
C3 District Boundary
" Province Boundary
m International Boundary

This map shows the pondage water in District
Jhang as on September 25, 2014. After
recession, the water trapped in low-lying areas is
shown in pink. The Nornal River Course and
Water Body have been delineated using Land
Cover Classification System (LCCS) datasets
developed by SUPARCO.This analysis is carried
out on SPOT 5 (10m) imagery of September 25,
2014. Statistics are given only for the area in red
box. This analysis is yet to be validated in field.

This map is produced at Space Application
Center for Response in Emergencies and
Disaster (SACRED)-SUPARCO in close
coordination with PDMA Punjab on September
26, 2014.

Projection & Datum: WGS 84




PUNJAB FLOOD SEPTEMBER 2014
PONDAGE WATER MAP OF DISTRICT JHANG AS ON SEPTEMBER 29, 2014

SUPARCO

Dams/Barrages

Affected Settlement
Kacha-Pakka Road
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Normal River Course/\Water Body (188 sq km)
Pondage Water (108.63 sq km)

Cumulative Inundation Extent (1449.74 sq km)

District Boundary

RRRR |1

Provincial Boundary

g
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This map shows the pondage water in District Jhang as on
September 29, 2014. After recession, the water trapped in low-
Iying areas is shown in pink. The Normal River Course and Water

Statistics are given only for the area in red box. This analysis is
yet to be validated in field

This map Is grwuoed at Space Application Center for Response

in Emergencies and Disaster (SACRED)-SUPARCO in close
coordination with PDMA Punjab on September 30, 2014.

SUPARCO is host to the UN-SPIDER Regional Support Office
(RSO) in Pakistan

Projection & Datum: WGS 84
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PAKISTAN FLOOD / RAIN 2014
Head Muhammadwala Bridge, Multan
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This is a flood map based on SPOT-5
satellite data acquired on Sep 18, 2014.
The map shows inundation extent of

flood water in Chenab River due to breach.
This map is produced at Space Application
Centre for Response in Emergencies and
Disaster (SACRED) -SUAPRCO in close
coordination with NDMA and PDMA Punjab.

Projection& Datum: WGS 84
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Embankment Breach - District Gujrat Section -

Source: SPOT Satellite
Acquisition Date: 29 Aug,14
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Embankment Breach - District Multan Section -

Source: SPOT Satellite
Acquisition Date: 18 Sep,14
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Source: SPOT Satellite
Acquisition Date: 30 Aug,14

Source: SPOT Satellite
Acquisition Date:13 Sep,14
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Road Breach - District Jhang Section - 9
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Source: SPOT Satellite
Acquisition Date: 28 June,14

Source: SPOT Satellite
Acquisition Date:13 Sep,14
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Road Breach - District Multan Section - 19

Source: SPOT Satellite
Acquisition Date: 28 June,14 |
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OBSTRUCTIONS IN FLOODPLAN OF INDUS RIVER
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OBSTRUCTIONS IN FLOODPLAN OF INDUS RIVER

Maula Bakhsh Jakhrar:: Jam Mian Cl

Haji
LEVLGED]

Bhanga Banwar
Badani

Rahmdil Gola SR
Goth Ali Bakhsh>n&r Afgan Goth
! Qadir Bakhsh Goth

shaiamabad Budo Haji Lashkan Khan _ 5
Khai e‘v O’VO
Goth Tengo Khan Jafrita@n Muhammad Zorgarh Go“"Haji Abdul ‘?4,{
Muhammad Amir Bangwar ‘(4,
Muhammad Ibrahim Shah & 4’6
Kandhkot Goth Sumar 0\)" {’4’0
Goth Rehmat Khan ‘,.oq’
Goth Mar Goth Alam Khan Nandwani
Goth Mehr Shah
Goth'Haji Muh d Arabi Salk
Goth Haibat Khan
Goth Azmat Mochi @
Goth Khan Qumbrani Bhanar (o
Jiwan Baja 01 Ismail Bhutto
%)

Abdul Qadir Chachar p®
Kalu Khan Boio

Qabil Sawind

Goth Sabzai

Kabir Chachar
Janan Ji Miani

Qudir Pur
Jamal Kalhora

Sain Di“ahshotkikhimar
oth Jundug,th Bagga Pinio Labana

Haji Abdullal gsi Goth Lakha Baluch Khoso

Husain Beli QubbaSacho Bhasa Goth
Karim Bakhsh

QADIPUR BUND

Goth Allahdino

Kamil Bahishti
Allah Dino Shah

Muhammad Kolachi Fateh Ali MaharMathelo

Goth Gembra

Goth Sakhi Gulzar Shah

S5/ ootmar Bl
0 mar
J‘,«,Ir

Sain Dad Machhi

o 9e

TRot Miro Chachar
Goth Sadiq Rais Kamal Lakhan

Mulvi Husuin

Lasuri Mahar

Goth Bedari

LLELGELNGED
Goth Asallah

Goth Mehr Gihalpur

Mewa

Goth Karim Khan

Jiwan Lakhan

Ibrahim Shard

Pir Bakhsh Obstructions in Floodplain

Haji Samu
Irrigation Bunds

|:| Sections

Allah Dino Mitlo
Saidpur

Jahanpur

Latif Darwesh
Jabir Chhaja

Shakar Khan Kolachi*2Pu! Kohato

Got F . Sarhad 5
PpE—T Sain Dad pareo Sanghar Mithan Mahar S|
@ Goth Sumar < Husain Khan Sanghai Gullu Ghota Faqir Kolachi,, . . . aoko 5 5 o
> Fateh Ali et AtalMurchani Phekrato Jahan Khan Unar
Panju Bagh Goth Jumma Jandu Da Goth Hayat Magsi Images Date
& ” Goth Jindu Sharif Sanghar Choangal MaharMazar Chaahar Dino MakuJalbani EP%T’SIj 1&%%?;;&
oth jandio Hasol Khan Sanghar Goth Ramzan andsat
Sardar Karai Islamabad

Daryo Khankhation
Goth Belo Naich

Goth Darwesh Nalch S

Goth Yar Muhammad Nalch Goth Pipri
Goth Qabul Khan Kamal Khan Laghari

Goth Sumar Malik

Ghulam Husain Laghari
Goth Mir Khan Wasir

Amir Drakhan
Goth Karowar!

Bhanjro

SUPARCO



OBSTRUCTION IN FLOODPLAIN OF INDUS RIVER IN SINDH PROVINCE
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"STRATEGIC STRENGTHENING OF FLOOD WARNING
AND MANAGEMENT CAPACITY OF PAKISTAN

PROJECT FLOW CHART

Topography
Hydraulic structures
Cross section

Flood plain maps

SUPARCO

Flood Frequency
Analysis

Indus IFAS
Rainfall Runoff (RR)

Calibration of GSMaP

RR Inundation (RRI)

Flood Warning Hazard Mapping

WEB GIS Application

“Safe, Connected communities against floods
through RS&GIS tools” from 10-13 March, 2014

INUNDATION SIMULATION FOR 2010 FLOODS
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United Nations
Educational, Scientific and
Cultural Organization

1600 1 1 I I 1 I

TRAININGS & CAPACITY BUILDING

04 nominated PMD officials have been enrolled in the 2-year Masters in

Geoinformatics program at NCRG, SUPARCO HQ, Karachi.

120 officials from PMD, NDMA, WAPDA, IRSA, FFC, PDMAs, Provincial
Irrigation departments and other local organizations were invited for the
workshops “Flood Risk Mapping using Spatial Technologies” from 10 - 15
December, 2012 and “Safe, Connected communities against floods through

RS&GIS tools” from 10-13 March, 2014.

06 Trainings for officers of stakeholder organizations.

Chief Guest and speakers during A view of the participants during
workshop opening session technical workshop sessions



2ND PHASE OF THE PROJECT “STRATEGIC STRENGTHENING OF FLOOD WARNING AND
MANAGEMENT CAPACITY OF PAKISTAN” - TARGET AREA
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UPDATE FLOODPLAIN MAPS - SETTLEMENTS
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UPDATE FLOODPLAIN MAPS - ROADS ..%.
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UPDATE FLOODPLAIN MAPS - IRRIGATION-..
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UPDATE FLOODPLAIN MAPS — 0)
RAILWAY TRACKS
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SPATIAL DATABASE FOR FLOOD

T

HAZARD & RISK suparco

Development Of Spatial Database for Flood Risk

Mapping and Vulnerability Assesment
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This analysis is based on temporal SPOT- 5 Satellite
imagery acquired at Satellite Ground Station,
SUPARCO Islamabad and Pleiades 0.5m
resolution imagery
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FLOOD HAZARD MAPS
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Flood Hazard Map - Maximum Historical Simulated Flood ( 2010 )
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TRAINING COURSES IN RS & GIS (@)

L)
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= MS (RS & GISc) program at NCRG, Karachi commenced on 07 Dec 2009
= 2 Y% vyears spread over 5 semesters (Two semesters per year)

= 30 credit hours including thesis

=  Short Term Training Courses at NCRG for National and international user organizations on regular

basis
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RS/GIS Applications in Disaster Management -

Remote Sensing
Satellite image applications in disaster monitoring(change detection mapping, damage assessment, hazard and 1o
vulnerability mapping

Geographic Information System

GIS inputs (satellite imagery, maps, tabular data, photos, GPS, spatial analysis, data and map visualization

Natural Hazards in Sindh

Natural hazards in Sindh, known historical events and determination of devastating hazards with respect to wide
spread impact and magnitude, prioritization of hazards for preparedness

Geology of Floods

Rivers catchments, precipitation & runoff, streams and river characteristics, erosion and deposition, fluvial land forms,
sediment loads and its impacts, floods types.

Floods and Structural Engineering

River structures (dames, barrages, bridges, guide structures, bunds, etc.), impacts of structures on river behavior,
present river flood plains in Sindh, general landuse/landcover in flood plain, flood protective infrastructure
engineering, causes of failure of flood protective structures, known events of flood protective structures failure i
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One week Training on the use of space technologies in disaster monitoring and risk assessment to the
officials of Provincial Disaster Management Authority (PDMA) Sind (Jan 27 - 31, 2014, NCRG, Karachi)
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SPACE EDUCATION AND AWARENESS PROGRAM @

SUPARCO
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School/University students,
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the importance of Space
Technology
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Conclusion

It Is Imperative to utilize space based technologies into

Disaster Management
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