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• THE CENTRE  PROVIDES SPACE BASED INFORMATION TO NATIONAL / PROVINCIAL DISASTER 

MANAGEMENT AGENCIES TO RAPIDLY ASSESS THE EXTENT OF NATURAL DISASTERS AND 

DAMAGES TO HUMAN LIVES, PROPERTY AND INFRASTRUCTURE. 

• THE CENTRE ALSO PROVIDES ASSISTANCE TO REGIONAL COUNTRIES IN CASE OF NATURAL 

DISASTERS. 

EMAIL: SACRED@SUPARCO.GOV.PK WEB: DISASTERWATCH.SGS-SUPARCO.GOV.PK  

SPACE APPLICATION CENTRE FOR RESPONSE IN EMERGENCY AND 

DISASTERS (SACRED) - PAK-RSO 
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INTERNATIONAL COOPERATION IN 

DISASTER MANAGEMENT 

International Charter Space and 

Major Disasters 

 The International Charter aims at providing a unified 

system of space data acquisition and delivery to 

those affected by natural or man-made disasters 

through Authorized Users 

 On Behalf of NDMA, SUPARCO has been registered 

with Charter as Authorized User (AU) 

 SUPARCO is host to UN-SPIDER  Regional Support 

office  in Pakistan 

 SUPARCO is also Member of JPT-3 project of 

Sentinel Asia and is registered as  Data Analysis 

Node (DAN) 

 SUPARCO is also Member of APSCO Disaster 

Management Framework 



DISASTER MONITORING – PAST EXPERIENCE   

During Natural Disasters, SUPARCO provided technical support to various 

national Organizations NDMA, PDMAs and International Agencies ICIMOD, 

UN-FAO etc 
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NATIONAL COORDINATION & SUPPORT  MECHANISM 

 

 NDMA 

DRR 
Disaster Risk Reduction 

• Contingency 

Planning 

• National 

Working 

Group on 

Hazard & Risk 

assessment 

• Steering 

Committee-

RNA 

• DRR projects 

• National 

Emergency 

Operation 

Centre 

(NEOC)- 24 x 7 

 

OPS 
Operations 

NIDM 
National Institute of 

Disaster Management 

• Training & 

Capacity 

Building 

 

• CBDRM 

initiatives 

SUPARCO 

Interacts with 

OPS, DRR & 

NIDM 

 

And 

 

DMAs  

PDMAs 

SDMA 

GBDMA 

FDMA 
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Dissemination 

 

• Rapid Damage 
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• Detailed Damage 
Assessments 

 

 

•Hazard /Risk 

Mapping 
•Capacity Building 

• Inundation 
forecasting & 
warning 

Mitigation Preparedness 

Response Recovery 
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Oct 2007 

SA: 46,816 Acres 

Jul 2009 

SA: 41,846 Acres 

Apr 2010 

SA: 6,991 Acres 

SA = Surface Area of reservoir 

DAMS MONITORING – SURFACE WATER DYNAMICS 

Feb 2017 June 2017 April 2017 

SA: 27,428 Acres SA: 26,119 Acres SA: 54,956 Acres 



W ater  Occurrence Densit y 2 0 1 3 - 1 5   

DAMS MONITORING – SURFACE WATER DYNAMICS 



FOLLOWING THE FLOODS OF 2010, PID PUNJAB AND SINDH CARRIED OUT ENCROACHMENT REMOVAL ACTIVITIES ALONG 

RIVER INDUS. 

SUPARCO CARRIED OUT MONITORING OF ENCROACHMENT REMOVAL BASED ON 1.5M SPOT-6/7 SATELLITE IMAGERY 

MONITORING OF ENCROACHMENT REMOVAL IN PUNJAB AND SINDH 

KHANWAH BUND 
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• Detailed Damage 
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Simulation results show how flood waters progress along 

Jhelum and Chenab rivers causing heavy inundations.  

QADIRABAD 

BARRAGE 

TRIMMU  

BARRAGE 

RASUL BARRAGE 

FLOOD MODELING AND INUNDATION FORCASTING  



Devastation caused 

by 1992 floods 

around Trimmu and 

Athara Hazari. 

Vulnerable areas can 

be identified.  

Maximum simulated 

inundation extent 

for 2014 around 

Trimmu and Athara 

Hazari. 

FLOOD MODELING APPLICATIONS  – FLOOD 2014 



FLOOD HAZARD  MAPS 



MULTI-HAZARD VULNERABILITY RISK ASSESSMENT (MHVRA)  
Objective 
 

National Disaster Management Authority (NDMA) intends to carryout Multi Hazard 

Vulnerability and Risk Assessment (MHVRA) in 49 x vulnerable districts spread across 

Pakistan as part of the National Disaster Management Plan (NDMP).  

Kharif Crop Exposure to Drought Rabi Crop Exposure to Drought LULC Exposure to Flood Rabi Crop Exposure to Flood 

Spatial Analysis Rabi and Kharif Crops Landuse and Landcover 

Flood and Drought Hazards 



MULTI-HAZARD VULNERABILITY RISK ASSESSMENT (MHVRA)  



• STANDARDIZED LANDCOVER CLASSIFICATION ATLASES HAVE BEEN PREPARED BY SUPARCO COVERING SINDH, PUNJAB AND KP, WHEREAS 

LCCS ATLAS FOR BALOCHISTAN IS IN PROCESS. 

LANDCOVER AND LANDUSE 
PUNJAB SI NDH 



• Rapid Assessment 
and Information 
Dissemination 

 

• Rapid Damage 
Assessment 

• Detailed Damage 
Assessments 

 

 

•Hazard /Risk 

Mapping 
•Capacity Building 

• Inundation 
forecasting & 
warning 

Mitigation Preparedness 

Response Recovery 

Operat iona l 
Suppor t  

GEOSPATIAL TECHNOLOGIES FOR FLOOD MANAGEMENT 









DAILY MONITORING OF RIVERS - MODIS 



DAILY MONITORING OF RIVERS - MODIS 



MONITORING OF RIVERS 



MONITORING OF RIVERS 



THE DISASTER HOTSPOTS ARE MONITORED USING VARIOUS SATELLITE PLATFORMS AND INFORMATION SOURCES TO PROVIDE A 

COMPLETE PICTURE TO THE DISASTER MANAGEMENT STAKEHOLDERS AND RELIEF AGENCIES. 

MONITORING WITH SAR  
ALOS PALSAR-2 and Sentinel-1 data 

Inundations along Lala creek and Indus in Layyah District Inundations in Rajanpur District due to flash floods 

and riverine flooding in Indus 





Pre Monsoon Normal  

River  Extent  

Inudantion 
Districts 

Roads 

Railways 

Settlements  

Embankments 

Dams&Barrages 

Water Classification from  

Latest Satellite Data 

Coverage Layer for Detailed Damage 

Assesment & Mapping  

Stats Computation  

(affected infrastructure)  

Atlas generation Web Map (Disaster Watch) 

Difference 

Feature 

 Extraction 

Operations 

DETAIL DAMAGE ASSESSMENT AND MAPPING 





A landslide triggered by monsoon rains hit over 30 houses at Karora Area, District 

Shangla, KP on 02 July 2016. Heavy rains and landslides also blocked Swat-Bisham road. 

Imagery: GF-2 Date:  07-07-16 

Spatial analysis was performed on 0.8 m GaoFen-2 Satellite data provided by UN-SPIDER Beijing 

office in collaboration with Chinese National Space Administration (CNSA). 

MONITORING OF LANDSLIDE – KARORA 2016  



MONITORING OF LANDSLIDE – HAVELIAN 2015  

Spatial analysis was performed on 0.5 m Pleiades Satellite data.  



DISASTERWATCH DEPLOYMENT AND INTEGRATION WITH NDMA AND PITB  

• THE INFORMATION IS DISSEMINATED TO FLOOD MANAGEMENT STAKEHOLDERS AT EVERY LEVEL THROUGH INDIGENOUSLY DEVELOPED WEB-

BASED VISUALIZATION PLATFORM ‘DISASTERWATCH’, PRINTED MAPS AND STATISTICS. 

• DISASTERWATCH PORTAL HAS ADDITIONALLY BEEN INTEGRATED AT WITH THE NDMA AND PUNJAB GOVERNMENT’S OFFICIAL WEBSITES, 

THROUGH WHICH, RESCUE / RELIEF AND FLOOD MANAGEMENT ORGANIZATIONS SUCH AS RESCUE 1122, PID, BOR, P&D ACCESS LATEST 

SATELLITE BASED DATASET AND SPATIAL INFORMATION FOR PLANNING AND RELIEF ACTIVITIES. 

SUPARCO's DisasterWatch web portal being utilized and referenced at a press-conference in Flood 

control room, S&GAD (Civil Secretariat) Punjab and PDMA Punjab control room. 

DisasterWatch on NDMA’s  

disasterinfo.gov.pk 

DisasterWatch on Punjab Govt’s  

floodrelief.punjab.gov.pk/ 

NEAR REAL-TIME SUPPORT THROUGH DISASTERWATCH 



USING DISASTERWATCH FOR DISSEMINATION OF SPATIAL DATA AND ANALYSIS 

• THE DISASTERWATCH PLATFORM HAS BECOME THE CENTRAL WEB PORTAL FOR DISSEMINATION OF VARIOUS SATELLITE BASED ANALYSIS AND 

VALUE ADDED PRODUCTS AND SOLUTIONS. THE DISASTERWATCH PORTAL CURRENTLY PROVIDES ANALYSIS AND SATELLITE BASED 

INFORMATION FOR EARTHQUAKE, FLOODS, LANDSLIDES AND DROUGHT 

DISASTERWATCH PLATFORM 

CROP DAMAGE ASSESSMENT 

RAPID DAMAGE ASSESSMENT 

WATER-OCCURENCE BASELINE 
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MONITORING OF KEY INFRASTRUCTURE  

412.2’ 



MONITORING OF BANK EROSION 



HOUSE DAMAGE ASSESSMENT – FLOODS 2015 

SUPARCO WAS REQUESTED BY THE GOVERNMENT OF PAKISTAN TO ASSIST IN VALIDATION OF HOUSE DAMAGE ASSESSMENT 

SURVEYS. THE VALIDATED DATA IS THEN USED FOR THE DISBURSEMENT OF COMPENSATIONS BY THE GOVERNMENT. 

Surveyed House Damage 



CONCLUSION 

• The role of the Geospatial technologies in flood monitoring 

is proven 

• Flood Modeling play a great role in Flood Hazard 

Assessment and mapping 

• Multiple datasets should be used for the flood monitoring 

including Optical as well as SAR 

• In-situ data must be used with earth observation for 

damage assessment   
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