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• The centre provides space based information to national / provincial 

disaster management agencies 

• Rapid assessment of 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.

Web: disasterwatch.sgs-suparco.gov.pk 

Space Application Centre for Response in 
Emergency and Disasters (SACRED) 

mailto:sacred@suparco.gov.pk
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Geospatial Technologies for Flood Management



Regular River Monitoring 

SUPARCO undertakes regular river monitoring using satellite
technology to monitor the flooding events across the country.

Rapid response maps are generated and forwarded to the disaster
management agencies and line departments to undertake the relief
and rescue activities.

The maps provide the 
following information

• Inundation Extent
• Damaged Roads 
• Affected Settlements
• Affected Agriculture
• Status of Flood 

Protection Structures



Regular River Monitoring 

As the flooding typically occurs during the monsoon season, presence of 
persistent cloud cover makes regular river monitoring using optical 
satellite data, a challenging task

MODIS Time Series showing Heavy Cloud Cover
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Penetration of microwave radar through clouds make it an ideal 
choice for space based disaster monitoring during the monsoon 
season

Radar Imagery

Penetration of SAR through Clouds 

Optical Imagery

17 July 2016



Radar for Earth Remote Sensing

 Atmosphere is Generally Transparent for Microwave Frequencies

 Microwaves are Cloud-penetrating 

 Independent of Atmospheric Conditions(dust/Haze)

 Affected by Rainfall Attenuation

 Can Operate Day & Night

 Works under Almost All Weather and Environmental Conditions

 Most common bands are L, X & C Bands

Lillesand et al.(2003)

3rd Summer School on Earth Remote Sensing with SAR – Dr. Waqas A. Qazi



Penetration Properties of Radar Bands
Rain Cell Penetration

X - Band

C - Band

L - Band

3rd Summer School on Earth Remote Sensing with SAR – Dr. Waqas A. Qazi

Ground Target Penetrations

Richards (2009)

Target Reflections



Choices of Frequency Bands

3rd Summer School on Earth Remote Sensing with SAR – Dr. Waqas A. Qazi



Choices of Frequency Bands

3rd Summer School on Earth Remote Sensing with SAR – Dr. Waqas A. Qazi



Space Based Radar Platforms..Few Examples

3rd Summer School on Earth Remote Sensing with SAR – Dr. Waqas A. Qazi
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 Sentinel-1 is a Synthetic Aperture Radar (SAR) mission

 Providing continuous All-Weather Day-and-Night  Imagery 

 Operates at  C-band  (centre  frequency:  5.405  Ghz) 

 Open source platform available for accessing data 

https://sentinel.esa.int/web/sentinel/missions/sentinel-1/overview

Sentinel 1 Copernicus Program - ESA 

Cloud Penetration



 Sentinel 1 A and Sentinel 1 B

 Revisit time 6 days at the poles 

 Operating  in  four exclusive imaging modes with different spatial 
resolutions and coverage

 Interferometric Wide Mode with a swath width of 250 km

https://sentinel.esa.int/web/sentinel/missions/sentinel-1/overview

Sentinel 1 Copernicus Program - ESA 

Revisit Time
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SENTINEL-1 Data Downloading

Ground Range Detected

Interferometric Wide Mode

Sensing Period

Copernicus Open Access Hub
https://scihub.copernicus.eu/dhus/#/home



Read (IW-GRD)

Radiometric 
Calibration

Terrain Correction

Speckle Filter

Linear to dB 
Conversion

Sigma0.img

Training SamplesClassification

Raster to Vector

Sentinel-1 Toolbox

Quantum GIS

Noise Removal

Inundation Layer

Standard S1 processing algorithm available at UN-SPIDER recommended practices – knowledge portal

Sentinel-1 SAR Data Processing Workflow
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Sentinel-1 Processing in S1-Toolbox



Mountains

Shadows

River Channel

Desert

Crop Land

Sentinel-1 Processing Output - Image Raster
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Image Raster

Classified Raster

Processed Vector

Sentinel-1 Processing Output  





Settlement

Normal River Flow

Inundation
Fish Ponds/Agriculture

Embankment
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Conclusion/Recommendations

• Sentinel 1 for flood monitoring particularly during monsoon season 

• Interferometric Wide mode - an excellent choice for mapping riverine flooding

• IW mode has limited applications in the hilly/mountainous areas therefore 

high res (strip map) mode may be made available publicly

• Various sources of errors in SAR data (Foreshortening /Layover, Corner 

Reflections, Radar Shadows, Range Ambiguities etc) should be considered 

while processing data

• Special thanks to EU Copernicus Program , JAXA and USGS for provision of 

various datasets for flood monitoring



Thank you


