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SUPARCO ‐ National Space  Agency



 Carry out R&D activities in the field of Space
Sciences & Technology and promoteSciences & Technology and promote
peaceful space applications for socio-
economic development of the countryeconomic development of the country

 Prepare and propose long term and shortPrepare and propose long term and short
term space programs and plans to the
government

 Advise the government in all space related
matters

 Liaise with national & international agencies



Indus River is one of the major rivers
of the world that drains one of Asia's chief
catchment basins and is ranked as the
12th largest river basin on Earth.

Originates from Tibetan Plateau, the
third largest ice sheet formation in the
world and flowing through India andg g
Pakistan to discharge to the Arabian Sea.

Flow of the persistent Indus:p

a. Meltwaters from the Tibetan ice
field.field.

b. Snowfall and snowmelt from
higher elevation of the watershed
and
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and
c. periodic monsoonal rains that lead

to periodic flooding in the basin.
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Industry, 
23%  Agriculture

Industry

Domestic uses

69% 

Consumption Pattern of Water

Economic Survey 2011‐2012

Population 180 millionPopulation 180 million

Area  796,000 km2

Glacial Area 15,040 km2
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Irrigated Land 110,000km2

Agriculture  24 % of GDP



INDUS RIVER SYSTEM

Indus River Basin

P Glacial Area contributing
Population

Percentage 
Irrigated Area

Pakistan 138 m 74%

Glacial Area contributing 
to Indus: 21193 km2

India 45 m 20%

Afghanistan 10 m 2%

China 10 m 4%

Total 193 m 100%
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INDUS RIVER BASIN (PAKISTAN ‐ AFGHANISTAN)
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INDUS RIVER BASIN (PAKISTAN – INDIA‐CHINA)

O C C U P I E D  
J A M M U &  
K A S H M I R

C H I N A

PA K I S TA N

I N D I A
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Areas Prone to Flooding

Flash Flooding 
Areas

Pakistan

i i

I di

Riverine 
Flooding Areas
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India



FloodsFloods--20102010

Extensive riverineExtensive riverine 
inundation and flash 

flooding in the mountainous 
regions
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Floods 2012Floods 2012FloodsFloods--20122012

Hill torrents and flash floodsHill torrents and flash floods 
in the western sub-
catchments of Indus
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Post Flood: 03 Sep 2010Pre Flood: 18 Jan 2009
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Pre Flood: 01 Jun 2010 Pre Flood: 27 Aug 2010



P b h 2 5Pre-breach 2.5m  

P t b h 5Post-breach 5m  



Post Flood: 12 Aug 2010Pre Flood: 02 June 2010 g



Post Flood: 13 Aug 2010Pre Flood: 16 May 2010



Assessment of ponded water in Sindh was
provided to the relevant Governmentprovided to the relevant Government
departments on daily basis from 12
November 2010 to 03 January 2011

Satellite maps of the ponded areas provided
b SUPARCO d f l i fby SUPARCO were used for planning of
dewatering activities by Sindh Government



Daily flood extent maps were
produced by utilizing data from

t i t llit

Graphical Representation of Flood Water Reduction in Sindh

remote sensing satellites
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Site ‐1

Proposed Channel for Diversion of Flood Water: Upstream of Guddu Barrage

Site  1
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 Project Associates
o SUPARCO/PMD/UNESCO/JAXA

 Objectives

 Project Associates
o SUPARCO/PMD/UNESCO/JAXA

 Objectives

ell
a
D
a
m

 Objectives
o Development of Indus‐Integrated Flood Analysis
System (IFAS)

 Objectives
o Development of Indus‐Integrated Flood Analysis
System (IFAS)

o Update flood hazard maps by using satellite data
including newly flood affected areas

o Test operation in 2013

o Update flood hazard maps by using satellite data
including newly flood affected areas

o Test operation in 2013

Geographic area to be covered by 
Indus-IFAS  (enclosed by dotted lines)

 Time frame
o 1‐1/2 years ( 2011‐2013)

 Time frame
o 1‐1/2 years ( 2011‐2013)

Proposed Flood Hazard Mapping Area 
(Lower Indus) 



River Forecasting ModelRiver Forecasting Model

h d l

Weather
forecastThe Model

The basic objective of a river forecast model is to estimate the 
amount of runoff water, to compute the routing, how the 

t ill d t f f t i t t th

forecast

water will move downstream from one forecast point to the 
next, and to predict the flow of water at a given forecast point 
throughout the forecast period.

Hydrological
model

The model incorporates the satellite rainfall data combined 
with water discharge at various stations and RS data to 
predict/forecast the possible flooding event Forecast tributariespredict/forecast the possible flooding event.

Hydraulic
model

Flood forecast



Area = ~340,000‐ km2



Rain Gauge data
Discharge data

GSMaP
Flood plain maps

Met Deptt

Flood Frequency Analysis

Met Deptt
Space AgencyJAXA

q y y

Indus IFAS

Calibration of GSMaP Rainfall Runoff (RR)
DischargeDischarge

RR Inundation (RRI)
Flood Extent, Discharge
Depth profile, Velocity

Hazard Mapping  Flood Warning   

WEB GIS ApplicationWEB GIS Application 
Information dissemination 

Hazard maps 
warnings Maps



Indus river basin – flood modelling challenges

I d i t i d ‘P l d’Indus is categorized as a ‘Poorly‐gauged’ 
basin.

 Poor rain gauge density, coarse temporal resolution

 Few discharge gauge stations on tributaries
 Large number of sub‐catchments have no discharge gauge stations

 Highly heterogeneous topography and soil characteristics
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Flood forecasting system using satellite data

Satellite information of Satellite information of 
basin featuresbasin features

(El ti L d G l )(El ti L d G l )

SatelliteSatellite--based rainfall databased rainfall dataRainfall observationRainfall observation
by satelliteby satellite （JAXA‐GSMaP） (Elevation, Land use, Geology)(Elevation, Land use, Geology)

(Quasi(Quasi--realreal--time)time)
by satelliteby satellite

Available on internetAvailable on internet

（JAXA GSMaP）

Available on internetAvailable on internet

Rainfall observation by Rainfall observation by 
rain gaugerain gauge

Courtesy of JAXACourtesy of JAXA

Input satellite rainfallInput satellite rainfall
*Empirical self*Empirical self correction method is also applicablecorrection method is also applicable

User friendly display

IIntegrated ntegrated FFlood lood AAnalysis nalysis SSystemystem

*Empirical self*Empirical self--correction method is also applicable. correction method is also applicable. 

Create runoff analysis model with GISCreate runoff analysis model with GIS
Conduct runoff analysis/forecast calculationConduct runoff analysis/forecast calculation

Reduce/PreventReduce/Prevent P ti f Fl / l lReduce/Prevent Reduce/Prevent 
flood damageflood damage

Promoting safe 
evacuation

Flow/water level 
calculation

Flood 
forecasting/warning



As part of the FAO PakistanAs part of the FAO Pakistan
Floods Relief and Early Recovery
Response Plan, The GeoData
Institute UoS is coordinating aInstitute, UoS is coordinating a
River Bank Erosion Modelling
and Impacts on Agriculture
P j t th I d Ri fProject on the Indus River from
Chashma to Taunsa to provide
early warning of hots spots of
erosion, embankment breach
and agricultural losses. It would
also provide input to flood
hazard maps



Flood / Erosion Modelling & Impacts on Agriculture 
on the Indus Riveron the Indus River

 Project Associates

• FAO/SUPARCO/ WAPDA/University of Southampton‐UK

 Objectives

• Bank erosion modelling for test areas of the Indus

Study AreaRiver( Chashma to Taunsa)

• Bank erosion historical analysis of the Indus River for

modelingmodeling

• Atlas of impacts and recovery of agriculture

• Capacity development of SUPARCO officialsCapacity development of SUPARCO officials

 Time frame

• 1‐1/2 years ( 2011‐2013)
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● International/bilateral cooperation among countries, regional and
international organizations needs to be enhanced to better manage
natural disaster mitigation and relief effortsnatural disaster mitigation and relief efforts.

● SUPARCO shares its experience and expertise with international● SUPARCO shares its experience and expertise with international
community through International platforms like Sentinel Asia, UN‐SPIDER
Program, ICIMOD and other International organizations.

● SUPARCO shall keep to support all regional and international efforts
i iti t d f i i i i th d d ff i f t ki dinitiated for minimizing the damages and sufferings face up to mankind
in the event of natural disasters




