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Abstract 

India experiences a large number of disasters every year and hence is one of the most vulnerable 

countries to be affected by various disasters. About 60% of the landmass is prone to earthquakes 

of various intensities; over 40 million hectares is prone to floods; about 8% of the total area is 

prone to cyclones; close to 5,700 km long coastline out of the 7,516 km, is prone to cyclones 

(National Flood Control Commission Report, 1980) and 68% of the area is susceptible to 

drought. Vulnerability of Indian sub-continent to variety of severe natural disasters is evident 

from the major disaster events experienced by the country in the past i.e. Jhelum floods and 

Cyclone Hudhud (2014), Uttarakhand flash floods and Cyclone Phailin (2013), J&K, Leh Flash 

floods (2010), Indian Tsunami (2004), Bhuj Earthquake (2001), Latur Earthquake (1993), Malpa 

Landslide (1994), Orissa Super Cyclone (1999) to name some.  Hence, considering such a 

unique agro-climatic, agro-ecological and the re-occurrence of disasters from time to time, the 

Indian Space Research Organisation has setup a system with a combination of aerospace based 

observations, satellite communication network and GNSS to address quick response and 

mitigation of various disasters. Response to most of these disasters are done in the near real-

time, including the provision to provide early warnings to help in coping up with disasters at 

local level.  The current paper brings out the various details on the use of space technology, with 

specific illustrative examples, for disaster management support in the nation. 

 

1.0 Introduction 

India has a highly variable topographic, climatic and agro-ecological setup, which makes the 

country more vulnerable to a variety of disasters and also at times a complex ground situation in 

Himalayan terrain.  The physiographic setup of the country is very unique in terms of the terrain 

it supports, viz., desertic terrain, thick forests, plain areas, oceanic setup, large coastal areas 

exposed to the vagaries of ocean dynamics, high altitude areas and mountainous terrain like 



Himalayas etc.  The Indian Himalayan region being geologically unstable, tectonically and 

seismically active, geographically remote, economically undeveloped and ecologically most 

fragile (Sati, 2008) is prone to severe geological and extreme weather related disasters. The 

catastrophic hydro-meteorological disasters witnessed in the recent past i.e. Jhelum Floods 

(Jammu & Kashmir) during 2014 and Kedarnath flash floods (Uttarakhand) during 2013 best 

exemplify the vulnerability of the Indian Himalayan region which caused huge loss of life, 

livestock and infrastructure.  

Monitoring and management of disasters in a country like India is a major challenge.  As the 

natural disasters are of different kind, the responsibility of forewarning, observational networks, 

and other information are dealt by specific expert groups or departments in the country.  For 

example, the meteorological department addresses weather and atmospheric parameters to track 

cyclones, geology department deal with earthquakes and landslides, Central Water Commission 

for flood, Geological Survey of India for landslides, Department of Agriculture & Cooperation 

for drought and Ministry of Environment and Forests for Forest fires. Ministry of Home Affairs, 

Government of India is the nodal ministry in the country for management of all disasters, except 

agricultural drought - which is looked after by union Ministry of Agriculture. In 2005, India has 

brought out a Disaster Management Act; and set up the National Disaster Management Authority 

(NDMA).  NDMA is bringing out detailed policy guidelines and mechanisms for management of 

all types of natural and man-made disasters in the country. Under the NDMA, the States and 

Districts are also setting up State and District Disaster Management Authorities (SDMAs and 

DDMAs), respectively. The National Institute of Disaster Management (NIDM) of the union 

Home Ministry is the apex institute for training and capacity building in disaster management in 

the country.  

In last few decades, application of geospatial technologies for disaster management has gained 

momentum and space applications for disaster management has gone through different phases of 

experimental demonstration, semi-operational and operationalisation (Roy et al., 2008). The 

most important element in disaster management is the availability of timely information for 

taking decisions and actions by the authorities (Miranda et al., 1988, Okamoto et al., 1998). 

Space borne platforms have demonstrated their capability in quick disaster response during 

disaster and their support during post disaster recovery operations. Earth Observation satellites 

can provide uninterrupted and assured operational services required before, during and after the 

disaster because of the comprehensive, synoptic and multi temporal coverage of large, remote 

and inaccessible areas. While communication satellites help in disaster warning, relief 

mobilization and tele-medicinal support, earth observation satellites provide the basic support in 

pre-disaster preparedness programmes, in-disaster response and monitoring activities, and post-

disaster reconstruction. The present paper discusses the application of geospatial technologies for 

disaster management. 



 

2.0 Space based facilities / infrastructure for disaster management support 

ISRO/ DOS has unique constellation of satellites in space to cater to the needs of the country in 

terms of Communication (SatCom), Satellite Navigation (SatNav), Meteorology (SatMet) and 

remote sensing (RS).  The meteorological satellites, INSAT series and Kalpana, have capability 

to image on a continuous basis, which is essential for tracking the tropical cyclones and deriving 

wind vectors over large oceanic areas.   

The constellation of IRS satellites provides vital information on disaster events, and help in risk 

management related activities.  The aerial survey systems, such as the Aerial Laser Terrain 

Mapper (ALTM) and Synthetic Aperture Radar (SAR) help in filling the observational gaps 

under special requirements of accurate terrain height or observations through cloud-cover 

respectively.  The INSAT Data Relay Transponder (DRT) has capability to collect data from 

platforms located in remote, inaccessible areas, and over the oceans.   

The space enabled ground systems like Automated Weather Station (AWS), Cyclone Warning 

and Dissemination System (CWDS); and the Doppler Weather Radars (DWR) are further 

augmentations that provide important inputs in terms of weather observation networks.   

ISRO has set up the DMS Decision Support Centre (DSC) at National Remote Sensing Centre 

(NRSC), Hyderabad, as the single window service provider  

 

3.0 Disaster Management Support (DMS) Programme 

ISRO, with a dedicated communication, meteorological and remote sensing satellite series, 

provides the capability to help in disaster warning, relief mobilization, tele-medicinal support 

and quick disaster response. Indian Earth Observation (EO) capability has increased manifold 

since the launch of Bhaskara-I in 1979, improvements are made not only in spatial, spectral, 

temporal and radiometric resolutions but also in their coverage and value added products. To 

strengthen the disaster management system, for integrating operationally the space technology 

inputs and services on a reliable and timely basis a Disaster Management Support (DMS) 

Programme was initiated by Department of Space (DOS), in the 10th Five Year Plan and a 

dedicated centre to support to provide operational services called Decision Support Centre (DSC) 

was established at National Remote Sensing Centre (NRSC), Hyderabad. 

4.0 Decision Support Centre - Monitoring of Natural Disasters 

Towards enabling the operational services, as cited above, DSC serves as a single window 

service provider, interfacing with the National/State disaster management agencies. DSC is an 

operational service provider for space-enabled inputs together with other important data layers 

for its use in disaster management by the Central and State Governments. A VSAT-based 



satellite communication network has been put in place for online transfer of space enabled inputs 

to the State and Central Government user departments. At present, DSC is addressing five 

natural disasters, viz. Flood, Cyclone, Agricultural Drought (transferred to Mahalanobis National 

Crop Forecast Centre, Delhi, Govt. of India), Forest fires, Earthquake and Landslides 

4.1 Activities related to flood disasters 

Space technology has emerged as the most powerful tool for decision making in flood disaster 

management. Satellite images provide information required by the decision makers at different 

phases in flood disaster cycle i.e. pre flood (preparedness), during flood (relief and rescue 

operations) and post flood (mitigation measures). DSC provides support during floods, for early 

warning, flood mitigation, capacity building, support to states and international support. 

a. Near Real time Flood Monitoring:  DSC keeps a continuous watch on the flood situation in 

the country and all the major flood events in the country are regularly monitored. Satellite 

based inundation maps are prepared and disseminated in near real-time basis to Ministry of 

Home Affairs (MHA), National Disaster Management Authority (NDMA), Bhuvan 

Geoportal, National Database for Emergency Management (NDEM) (over Virtual Private 

Network or VPN) and Central Water Commission (CWC), besides concerned State agencies, 

especially the Relief Commissioners. Recent floods in Assam (2015) and floods in Jammu 

and Kashmir (2014) are discussed below wherein space technology data has been extensively 

used. 

(i) Recent Assam Floods, August 2015 

The second wave of floods was reported in Assam during the fourth week of August, 

2015. All the major tributaries of River Brahmaputra were flowing above danger level 

due to heavy rains and River Beki at Beki Road Bridge was in spate. NRSC kept a close 

watch on flood situation and acquired and analyzed satellite datasets from IRS RISAT-1 

and Radarsat-2 (Fig-1) to provide information on inundation situation to Govt. of Assam. 



 
Fig-1: Satellite images showing flood situation in parts of Assam as observed 

during 21-Aug-15 to 22-Aug-2015 

 

(ii) Floods in J&K, September 2014 

Jammu & Kashmir experienced one of the worst floods in the past 60 years, during first 

week of September 2014, due to unprecedented and intense rains. The Jhelum River and 

its tributaries were in spate and caused extensive flooding in the region. Decision Support 

Centre (DSC) of NRSC immediately took necessary action on satellite data acquisition 

and processing and kept a close watch on the flood situation. All possible data from 

Indian Remote Sensing (IRS) satellites, as well as foreign satellites, covering Srinagar 

valley were obtained and analyzed. International Charter was also activated for additional 

foreign satellite datasets. Rapid flood mapping and monitoring was done on almost daily 

basis and the flood inundation information was disseminated in near real time to MHA, 

NDMA, Govt. of J&K, National Security Council Secretariat and Defence Services. A 

total of 50 flood inundation maps consisting of daily flood maps along with list of 

villages inundated, cumulative flood inundation maps and flood progression and 

recession maps (Fig-2) were disseminated. Flood inundation simulation study was done 

using CARTO-DEM for Jhelum River to identify the possible flood affected areas and 

the same was uploaded on Bhuvan portal as preparedness. Hydrological Modelling Study 

was done for approximate quantification of flood discharges in the Jhelum River. 

Satellite image maps were prepared using high resolution data and were provided to 

MHA, NDMA, Govt. of J&K to help in relief and rescue operations. The flood products 



and flood layers were continuously published on Bhuvan and NDEM web portals. Value 

added satellite images showing the status of the flood situation were published on NRSC 

website. 

 

 
Fig-2: Cumulative inundated areas during 8-21 September, 2014 and flood duration map 

8-22 September, 2014 for part of Jammu and Kashmir 

 

b. Flood Early Warning: A pilot study on flood forecasting using satellite-based inputs 

was taken up for parts of Godavari basin jointly with CWC and the model was installed at 

CWC, Hyderabad. Similarly, Flood Early Warning System (FLEWS) has been taken up 

in Assam by North Eastern Space Applications Centre (NESAC) to help monitoring and 

management of floods in the region. This has yielded very good results over the past few 

years and given a lot of confidence to the local authorities to use these forewarnings to 

take safety measures and protect people and property from the floods.  The FLEWS has 

become one of the popular projects in the region and this program is continued on a 

regular basis for Assam. 

c. Flood Hazard Zone Mapping:  

Over a period of time, ISRO has created a repository of large data pertaining to the floods 

in different areas of the Country. These historical datasets, generated by ISRO, are useful 

for identification of the flood-prone areas and risk assessment. The information thus 

generated is very useful to the planners for devising area-specific mitigation measures. 

Under the Disaster Management Support Programme of NRSC/ISRO, for the first time in 



the country initiated Flood Hazard Zonation mapping using historical satellite data 

acquired during floods of different magnitudes. Flood Hazard Zonation Mapping and 

District-Wise Flood Hazard Atlases are prepared for Assam and Bihar (Fig-3); whereas 

for Odisha and Uttar Pradesh work is in progress and flood hazard zonation for West 

Bengal is initiated. The flood hazard maps have been classified into 5 categories, viz. 

very low (inundated once or twice), low (inundated 3-4 times), moderate (inundated 5-6 

times), high (inundated 7-8 times) and very high (inundated 9-10 times). 

 

 
Fig-3: Flood Hazard Zones in Bihar derived from satellite data of 1998- 2010 

 

d. River Bank Erosion and changes in river course mapping: Frequent flooding in the 

North-North Eastern State has resulted in changes in river course and bank erosion due to 

heavy sediment loads and gentle river slopes. Using multi-year satellite data, the extent of 

bank erosion is carried out for Brahmaputra River and regularly is being updated also.  

e. Aggregated Flood and Flood Prone Area Assessment 

The flood prone area in India, generally referred official documents is based on the 

information aggregation of the information provided by State Governments. NRSC has 

initiated a study to scientifically assess the flood prone area. As a first step, available 

historical satellite datasets acquired during the flood season (more than 100 historical 

satellite datasets) from Indian Remote Sensing Satellites (IRS) and foreign satellites have 

been analyzed for generating the aggregated extent of flood inundated area (Fig-4). Only 

those datasets corresponding to either high flood situation or unprecedented floods were 

used in this study.  



 
Fig-4: Aggregated Flood Zone of India from satellite data of 2003 - 2013 

 

4.2  Activities related to Cyclone  

Satellite communications provide an effective mechanism for real-time dissemination of 

information and early warning besides establishing communication link after cyclone hit. INSAT 

system provides half-hourly observation of cyclone movement and its associated parameters for 

warning and prediction of landfall. Using appropriate models and satellite data, ISRO is 

supporting the efforts of India Meteorological Department to predict the Tropical cyclone track, 

intensity and landfall. The INSAT system, particularly the INSAD 3D with its imager and 

sounder capabilities, has provided many additional parameters to the IMD to improve their 

forecasting skills.  Also, the Meteorological and Oceanographic Satellite Data Archival Centre 

(MOSDAC) portal of SAC, ISRO provides number of weather and atmospheric parameters for 

the modelers and researchers to use the varieties of R&D activities and predictions.  One of the 

unique features of MOSDAC is the online tracking of cyclones and providing visualization tools 

for the local Government to use for making preparations to face disasters.  Not only the tracking 

of cyclone, the exact landfall site and time are being predicted accurately for the local 

administration to take specific measures of safety of the people at large.   

A close watch on the cyclone track and the potential areas to get inundated are closely monitored 

to program and acquire satellite datasets by NRSC. Bhuvan page on cyclone provides 

information on cyclone track, experimental surface runoff, inundation, ground information 

integrated through mobile apps (crowd sourcing), etc. Based on the landfall rapid damage 

assessment of the inundated areas is carried out and information is provided to the concerned 

state agencies. Odisha Super Cyclone of 1999 and the recent examples including cyclone 

PHAILIN (2013) and cyclone HUDHUD (2014) EO data has been used to provide information. 

During cyclone Hudhud Bhuvan has been extensively used to collect information on locations 

affected due to cyclone impact and information on about 25000 locations was collected using 

crowd sourcing.  



(a) Cyclone HUDHUD, October 2014 

Cyclonic Storm ‘HUDHUD’ made landfall at Andhra Pradesh coast on 12th October 

2014 causing heavy damage to Vishakhapatnam city, including the airport, a number of 

buildings, electrical and telecommunication supplies and roads.  

Experimental surface run-off estimation was attempted using Global Ensemble Forecast 

System Reforecast (GEFS/R) data of 9/10/2014 at 9min grid level for 10-12 Oct, 2014. 

(Ref-ftp://ftp.cdc.noaa.gov/Projects/Reforecast2). The outputs are experimental and 

derived using Variable Infiltration Capacity (VIC-3L) hydrological model framework at 

9min (~16.5km spatial resolution) grid level at 24hr time-step. Runoff depth (mm/day) 

are shown increasing from light to dark blue (Fig-5). 

 
Fig-5: Cyclone HUDHUD Track 

Further hydrological simulations are also carried out for typical rivers in order to estimate 

the discharge. 

Decision Support Centre (DSC) of NRSC continuously monitored the cyclone track and 

planned all possible both Indian Remote Sensing (IRS) and foreign satellite data 

acquisitions over Andhra Pradesh in particular over Vishakhapatnam. Aerial flying was 

carried out over part of Vishakhapatnam and rapid damage assessment was carried out.  

International Charter was also activated for additional foreign satellite datasets. Rapid 

cyclone inundation mapping and monitoring was carried out on almost daily basis and the 

inundation information was disseminated in near real time to MHA, NDMA, and Govt. of 

AP to help in relief and rescue operations.  A total of 21 inundation maps were sent 

consisting of daily inundation maps, cumulative maps, progression and recession maps, 

district inundation maps and detailed maps.   List of inundated villages in AP were also 

provided. The inundation products and layers were continuously published on Bhuvan 

and NDEM web portals. Value added satellite images showing the status of the flood 

situation were also published on NRSC website. An Android based mobile application 

was uploaded on the Bhuvan portal for free download to facilitate crow sourcing. 



Information on about 25,665 locations covering damages to cell tower location, affected 

towers, total electrical sub-stations and affected sub-stations, damaged roads, crops, 

house etc were published in Bhuvan portal (Fig-6a&b) to help the Government of AP in 

providing relief. Appraisals were made to the Chief Executives of the Government of AP 

on a regular basis on the status of cyclone HUDHUD. 

  
Fig-6a: Crop Damage data in Cyclone 

HUDHUD 

Fig-6b: Damage to buildings due to 

Cyclone HUDHUD. 

 

4.3 Activities related to Agricultural Drought Assessment  

Under the National Agricultural Drought Assessment and Monitoring System (NADAMS) 

regular information on prevalence, severity level and persistence of agricultural drought at state/ 

district/ sub district levels during Kharif season (June to November) is being carried out for 13 

states which are prone to drought. The assessment reports are generated every fortnight and 

disseminated to Ministry of agriculture, Dept. of Agriculture and Co-operation, Relief/ Revenue 

Commissioners of different states, etc. Considering the success achieved in this mechanism, the 

entire drought mechanism has been transferred to Ministry of Agriculture as an operational 

activity. The newly established “Mahalanobis National Crop Forecast Centre (MNCFC)” of 

Ministry of Agriculture, Government of India, at New Delhi, is effectively carrying out all 

necessary activities of NADAMS from Kharif 2012 onwards. 

 4.4 Activities related to Landslide 

Proactive support for landslide disaster includes preparation of maps concerning to landslide 

activities, landslide hazard zonation maps, landslide inventory maps, comprehensive 

quantification of the magnitude and extent of the damage. As a part of the DSC activity all the 

major Landslides are being monitored for damage estimation. Experimental landslide prediction 

works are also taken up by NRSC for important pilgrim routes of Uttarakhand based on the 

rainfall data and these are geospatially provided on Bhuvan portal for use by common man. 



a. Landslide hazard zonation:  Towards the identification of areas that are vulnerable 

for occurrence of future landslides, landslide hazard/susceptibility maps (Fig-7) have 

been prepared by integrating geological and topographic factors such as lithology, 

structure, landform, slope etc. These maps indicate unstable and stable areas.  

 
Fig-7: Landslide hazard zonation maps of Shimla to Manali route in Himachal Pradesh 

Landslide hazard zonation maps for following routes in the states of Uttarakhand and 

Himachal Pradesh are available in Bhuvan. 

i. Rishikesh-Uttarkashi-Gangotri-Gaumukh  

ii. Rudraprayag-Okhimath-Kedarnath 

iii. Rishikesh-Rudraprayag-Chamili-Badrinath 

iv. Pithoragarh-Khela-Malpa 

v. Chamoli-Usara-Okhimath 

vi. Dalhousie-Chamba-Brahmaur 

vii. Shimla-Rampur-Sarhan-Sumdo 

viii. Shimla-Bilaspur-Kulu-Manali 

 

b. Landslide damage assessment: Post-disaster support for landslide includes 

preparation of damage assessment maps and landslide inventory maps within 24 hours of 

the receipt of the cloud free optical satellite data. Landslide inventory maps prepared for 

major disasters such as Uttarakhand 2013 (6585 landslides) (Fig-8), Okhimath 2012 (451 

landslides), J&K 2014 (1071 landslides) (Fig-9) gives a comprehensive quantification of 

the magnitude and extent of the damage.  



 
Fig-8: Landslide inventory after 2013 Uttarakhand disaster (light brown colour indicates 

landslides) 

 

 
Fig-9: Landslide inventory map for Amarnath pilgrimage route in J&K 

 



c. Reconstruction and Rehabilitation: Landslide susceptibility/hazard zonation maps 

will help to identify safe place for construction of settlements and roads. The new 

landslide inventory maps will also help to identify areas that can be avoided in the 

aftermath of landslide event. 

d. Early warning for rainfall-induced landslides: Early warning for rainfall-induced 

landslides has been launched in Bhuvan as proactive support towards disaster mitigation. 

During monsoon, 72-Hour forecast is generated daily for road corridors leading to 

Gangotri, Badrinath, Kedarnath and along the Pithoragarh-Malpa route in Uttarakhand. 

Fig-10 shows Early Warning map for rainfall induced landslides for Rishikesh-Badrinath-

Rudraprayag-Kedarnath-Chamoli-Okimath area. 

 

Fig-10: Early Warning for Rishikesh-Badrinath-Rudraprayag-Kedarnath-Chamoli-

Okimath area. 

 

Advisory: Moderate Landslide Susceptibility and Moderate to High (>0.75) Trigger 

Probability (Low to Moderate probability of landslides)  

Watch: Very High Landslide Susceptibility and Moderate (0.75 - 0.85) Trigger 

Probability OR High Landslide Susceptibility and Moderate to High (> 0.75) Trigger 

Probability (Moderate to High probability of landslides)  



Warn: Very High Landslide Susceptibility and High (>0.85) Trigger Probability OR 

Severe Landslide Susceptibility (High to Very High probability of landslides) 

4.5 Activities related to Earthquake 

Satellite Remote Sensing has a limited role in the prediction of earthquake but it plays a major 

role in earthquake damage assessment. Damage assessment, both at regional level and at detailed 

scales, is being carried out for any such events that occur in India.  Recent event of Nepal was 

one of the major events that caused significant damages to the country. IRS satellite images were 

extensively used in this event as a support to Nepal in dealing with the situation.  

Nepal Earthquake 

A devastating earthquake of magnitude of about 7.8Mw occurred on 25 April, 2015, with 

an epicenter in Lamjung district. It was one of the worst natural disasters to strike Nepal–

India (Bihar) boarder. 

NRSC responded quickly and used all available IRS satellites. In addition, International 

Charter was activated for more number of high resolution observations. Damages to 

infrastructure were carried out in a rapid mode, using satellite images. Government of 

Nepal along with several agencies, worldwide used this information. Fig-11 shows the 

damages due to earthquake based on high resolution Cartosat-2 satellite data. 

 
Fig-11: Damage assessment of Nepal earthquake 
 

Due to the unpredictability of seismicity in time and space, the role of space support is 

realised in post-earthquake scenario. High spatial resolution satellite data along with 

geological and tectonic details of the areas around epicenter and other affected regions 

help to quickly evaluate damage in terms of amount of damage to buildings, 

transportation networks and other infrastructure and property. These data acquired pre-



and post event are immediately made available on Bhuvan with value additions on 

damage and tectonic/geological information. Bhuvan also serves as the platform for 

dissemination of inventory of landslides occurred during the earthquake. It has facility for 

crowd-sourcing for public to report the damage. 

4.6 Activities related to Forest Fire 

Satellite data-based temperature anomalies are used for the detection of active fire locations.  

Daily forest fire alert (day and night time) is automatically generated and the information is sent 

through an automated chain of data processing to the Forest Survey of India (FSI) and also to the 

State Government as SMS alerts.  This information is also posted on Bhuvan platform of ISRO 

for public use. Using high-resolution remote sensing data, burnt area assessment is also done 

based on the specific request by the local Government. 

Out of 67.5 million hectares of Indian forests, about 55% of the forest cover is vulnerable to fires 

and may cause an economic loss of over Rs 440 crore every year apart from other ecological 

effects. The major causes of forest fires in India are anthropogenic, which include shifting 

cultivation practices, controlled burning, fire wood burning and others. 

Forest fire monitoring has been taken up as part of the Disaster Management Support Programme 

/Decision Support center (DMSP/DSC) activities. Under DSC activities of NRSC, a 

comprehensive system, “Indian Forest Fire Response and Assessment System (INFFRAS)”, was 

established during 2006 to facilitate fire related operational and R&D activities. INFFRAS helps 

in generating daily near-real-time day-night forest fire alerts generation using MODIS data and 

dissemination of the alerts. It also involves fire burnt area assessment (includes both rapid and 

annual burnt area assessment) using Indian Remote Sensing Satellite (IRS) data sets. With live 

integration of INFFRAS with Bhuvan, dissemination mechanism for the forest fire alerts has 

been established. 

a. Near Real Time Active Fire Monitoring 

The activity is carried out jointly with the Forest Survey of India. Near real time alerts are 

produced using TERRA- and AQUA- MODIS (Moderate Resolution Imaging 

Spectroradiometer) satellite data received and processed at NRSC Earth Station, 

Shadnagar. Typically two MODIS passes are required to cover the Indian area. Two day-

time and two night-time alerts are produced. Alerts are sent in a pass-wise manner. Alerts 

are sent to the user agency (FSI, Dehra Dun) by email and value added products are 

simultaneously published on the ISRO geo visualization portal, Bhuvan.  

Active fires are detected using the MOD1KM and MOD03 products. A contextual 

detection algorithm that uses absolute thermal thresholds as well as background 

characterization and contextual tests is used to identify fire pixel (thermal anomaly). The 



output is the Level 1b MOD14 product. Processing routines for are obtained from the 

NASA DRL repository.  

A true color image (daytime) and a thermal image (nighttime) are produced to show the 

coverage and cloud cover for a pass. The MOD14 product is converted to vector format 

(shape file) and attributes (satellite, date of pass and time) added to the shape file. 

Additionally a text file with fire locations is also produced. Products viz. shape file, text 

file and the image products are sent by email to the Forest Survey of India (FSI), 

Dehradun for value addition and dissemination to state forest department users. 

Alerts are sent by SMS service to several forest departments. The service is provided on a 

no-cost basis and uses forest administration/ management layers linked with relevant 

mobile numbers provided by the respective state forest department. SMS alerts are sent 

through a gateway service provided by the state forest department. A user module for 

maintaining the mobile number database is used to ensure a current database. 

b. Rapid Burnt Area Reporting 

Rapid burnt area reporting is carried out on event basis for significant fires based on user 

request. Burnt area assessment is carried out using IRS LISS-III and AWiFS satellite data 

received and processed at NRSC Earth Station, Shadnagar. IRS AWiFS has a revisit 

capability of five days, however because of overlap between successive days and 

coverage with two satellites i.e., ResourceSat 1 and 2, in practice coverage of the fire area 

is obtained within the revisit period as well. In exceptional events satellite data from 

international satellites is also used by raising a data request under the international 

charter. Burnt area assessment is sent within a few hours of completion of overpass to the 

state forest department and made available as a report on Bhuvan (Fig-12).  

 
Fig-12: Rapid Burnt Area Assessment 

 



5. 0 Creation of Digital Database 

Digital databases for disaster prone districts of the country have been created and positioned at 

DMS-Decision Support Centre (DSC) at National remote Sensing Centre (NRSC). These 

databases are effectively being used for monitoring and damage assessment.  Today DSC 

supports all major disasters in a near real-time manner by providing interpreted maps and data 

through Bhuvan and NRSC websites.  These data sets are disseminated to MHA, NDMA and the 

respective State Governments to enable effective handling of such disasters.  Each disaster is 

carefully mapped and monitored continuously in a sustained manner, while the data/ maps also 

get disseminated as a support to the disaster managers. 

National Database for Emergency Management (NDEM) was conceived as a GIS based 

repository to support disaster/ emergency management in the country.  NDEM is operational and 

provides direct support to the respective State through Virtual Private Network (VPN) and hence 

assures fail-safe disaster management capability.  The repository contains datasets at different 

scales/ details: (i) National level core geo-spatial data at 1:50,000 scale; (ii) Hazard specific data 

for multi-hazard prone districts at 1:50,000 scale; (iii) Data for multi-hazard prone cities/ towns 

at 1:10,000 scale; and (iv) Data for major cities at 1:4,000 scale. All the satellite data and maps 

are made available to the disaster managers through NDEM Private (through VPN) and Public 

(Through Bhuvan) on a regular basis for the entire country.  

6.0 Acquisition of close contour information 

Using Airborne Laser Terrain Mapper (ALTM) and Large Format Digital Camera (LFDC) high 

resolution maps of 1: 5000 scale and close contour information of 0.5 meter interval are being 

prepared. This information is used in flood inundation model generation. Thousands of square 

kilometers of aerial flying is being done to create a permanent repository of very high resolution 

data for emergency management.  

7.0 Development of Airborne Synthetic Aperture Radar  

The aircraft version of Disaster Management Synthetic Aperture Radar - the ‘DM-SAR’ has also 

been developed at Space Application Centre (SAC) of ISRO. The development model of C-Band 

DM-SAR has been flown in many areas of the country, as an important support for disaster 

management considering the heavy manifestation of clouds under such conditions.  This mode of 

imaging provides clear data/ information of the inundation in spite of cloud cover and hence 

found to be very useful for flood monitoring. The flight model along with associated near real/ 

real-time data processing sub-system is another important feature of that of interest for disaster 

management.  

 

 



8.0 Development of Emergency Communication Equipment 

INSAT based MSS Type D system (Portable satellite phones) supports voice communication 

through portable suitcase-type satellite terminal. The systems are being used at disaster sites as 

well as for emergency operations.  

Distress Alert Terminal (DAT) for fishermen is a device which could be fitted into the fishing 

boats for activation during emergencies. The DAT could be activated manually or automatically 

while sinking of boats or in case of fire. The DATs are floatable that send distress signals for 24 

hrs for the search and rescue operations. Around 1800 DATS are deployed in coastal areas 

through Indian Coast Guard.  

In association with Indian Meteorological Department, around 350 Cyclone warning 

Dissemination Systems are installed in the coastal areas. The DTH based Disaster Warning 

Dissemination System (DWDS) of ISRO is a useful gadget that provides warning, particularly 

duing cyclones, to take safety measures. Disaster warnings could be sent through customised set-

top-boxes to the TV sets in the disaster affected areas. In association with Doordarshan and IMD, 

around 500 DWDS are being installed at coastal areas affected by cyclone.  

9.0 Satellite based Communication network  

ISRO has established the satellite/ VSAT-based satellite communication network, by 

interconnecting the National Emergency Operations Centre (NEOC) at MHA, the PMO, and the 

State Emergency Operations Centres (SEOCs).  This also serves as a VPN for providing critical 

information on disasters to the managers in the affected area.  More than 40 nodes, connecting 

important parts of the country, are operationally providing the support.  More such devices are 

planned in the future, as this is the best means of establishing connectivity with affected even 

under distress conditions. 

The network established, includes – 

• A hub in New Delhi 

• 10 primary nodes (National Remote sensing Centre, Hyderabad; National Remote 

sensing centre, Shadnagar; India Meteorological Department; Central Water 

Commission; Indian National Centre for Ocean Information Services; Geological Survey 

of India, New Delhi; Space Application Centre, Ahmedabad; Master Control Facility, 

Hassan, NESAC (North Eastern Space Applications Centre) Shillong, and National 

Institute of Disaster Management, Delhi),  

• 5 observation nodes (Prime Minister Office; Prime Minister residence; National Disaster 

Management Authority, Delhi; Cabinet Secretariat, Delhi;  and Control Room North 

Block)  



• 20+ State Emergency Operation Centres (Andhra Pradesh; Andaman & Nicobar Islands; 

Arunachal Pradesh; Assam; Bihar; Delhi; Gujarat; Himachal Pradesh; Kerala; 

Maharashtra; Manipur; Meghalaya; Mizoram; Nagaland; Odisha; Sikkim; Tamil Nadu; 

Tripura; Uttarakhand and West Bengal). 

 

10.0  International Initiatives 

• The International Charter on Space and Major Disasters aims at providing a unified 

system of Space Data Acquisition and delivery to those affected by natural or man-

made disasters anywhere in the globe, through authorised users. ISRO joined the 

Charter in 2002 as a member and plays an important role in providing remote sensing 

imageries to the global community, for the major disasters, using IRS system.  

• ISRO has joined Sentinel Asia Project initiated by JAXA in 2007. Sentinel Asia (SA) is a 

"voluntary and best-efforts-basis initiative" led by the APRSAF (Asia-Pacific Regional 

Space Agency Forum) to share disaster information in the Asia-Pacific region on the 

Digital Asia (Web-GIS) platform and to make the best use of earth observation satellites 

data for disaster management in the Asia-Pacific region.  

 

11.0  Conclusions 

All components of Space borne platforms, viz. remote sensing, satellite meteorology, satellite 

communication and global navigation systems, have successfully demonstrated their 

capability in efficient disaster management. While communication satellites help in 

connectivity, relief mobilisation and tele-medicinal support, the earth observation satellites 

provide the basic support in pre-disaster preparedness phase, disaster response and 

monitoring activities, including the post-disaster phase. Meteorological satellites with VHRR 

help in continuous monitoring of genesis, growth and movement of cyclonic systems and 

help in advance prediction of the landfall location, thus helping in reducing the human 

causalities. An excellent example of the role of satellite technology for early warning was 

well demonstrated during Phailin cyclone in Odisha during 2013 and Hudhud in Andhra 

Pradesh in 2014. Though providing right information for all disasters to the concerned is a 

challenging task, space technology helps in reducing the gap and help in reaching the 

concerned in right time in a cost effective manner and has proved to be effective time and 

again..  
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