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Defence Geoinformatics Research Establishment (DGRE) under
Soldier Support Systems (SSS) has been raised on 15 November
2020. DGRE imbibes the responsibilities of erstwhile Snow &
| M-ij Avalanche Study Establishment (SASE), Chandigarh and Defence

E 4 L Terrain Research Laboratory (DTRL), Delhi. With its Headquarter
at Chandigarh, DGRE has four Research & Development Centres
(RDCs) and five Mountain Meteorological Centres (MMCs) spread
over Northwest, Central, and Northeast regions of Indian Himalaya for
in-depth geo-hazard research and management.

DGRE is working towards the development of broad spectrum of technologies for
mountain geo-hazard mapping, monitoring, prediction, and mitigation. For the management
of avalanche hazard in the Indian Himalayan snowbound regions, DGRE has developed
technologies and models for weather & avalanche forecasting; snow & meteorological
sensors; instrumentation for snow cover monitoring; communication network; and data links
for near real-time dissemination of hazard information and critical alerts to the users.

To mitigate the avalanche hazard of strategic areas, DGRE has developed various
control measures that includes implementation of avalanche control structures and artificial
triggering of avalanches, etc. The development & implementation of geospatial tools
and techniques for geo-hazard mapping, monitoring and geo-int generation is another
technology domain of DGRE. DGRE is extensively employing multi-source remote sensing
data (optical, thermal and microwave) for mapping, detection and monitoring of avalanches
and landslides.

Physical and statistical modelling of the snow, avalanches and landslides is another
important research domain of DGRE. These models provide the better insight to avalanche
and landslide problems, which leads to effective implementation of geo-hazard mitigation
measures.

This current edition of Technology Focus, Mountain Geo-hazard Mapping and Geo-
intelligence as well as upcoming edition on Geo-hazard Monitoring, Modeling and Mitigation
highlights the key enabling technologies developed by DGRE in recent years towards
mountain geo-hazards management and are expected to serve the reference for future
developments.

| am extremely delighted with the dedicated efforts that are continuously being put by
DGRE team in developing technologies & products and services for geo-hazard management
to fulfil the crucial operational requirements of the Users and exhort DGRE to continue the
excellent work towards the complete safety from geo-hazards in Indian Himalaya.

Dr Upendra Kumar Singh
Distinguished Scientist & Director General
Soldier Support System (SSS)
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From te Desk of Guest it

DGRE is the only establishment of its kind working on the
technologies for geo-hazard management with a focus on avalanches
and landslides for safe movement of the Armed Forces. DGRE is
striving to ensure safe mobility of troops in inhospitable terrains with
a focus on enhancing military potential and combat effectiveness in
various types of terrains based on niche techniques. DGRE has its
Area of Responsibility (AOR) along all major land border areas in
states/UTs including Jammu & Kashmir, Ladakh, Himachal Pradesh,
Uttarakhand, Sikkim and Arunachal Pradesh. Major users of DGRE
are Armed Forces, Para-Military Forces, MoRTH, BRO and other
Central and State Government Departments.

Snow avalanches are prominent natural hazards in mountainous regions of Indian
Himalaya. DGRE has developed the technologies for identification, mapping, control of
the mountain geo-hazards and it provides operational weather and avalanche forecasting
services to the users. These technologies and services play a critical role in planning and
decision-making by defence establishments as well as civil authorities in their operations.

Accurate observations of snow, meteorological and avalanche parameters are
important inputs in the process of geo-hazard estimation, forecasting, and mitigation. To
achieve this, DGRE has developed a network of manual snow-met observatories as well as
Automatic Weather Stations (AWS) in the Himalayan region to collect data on a wide range
of atmospheric and snow parameters. Further, DGRE has designed the network of 348
AWS keeping the geo-hazards in mind along with important road networks and community
settlements.

Different kinds of avalanche control structures have been designed, developed and
implemented by DGRE to mitigate avalanche hazards. DGRE has also provided technical
consultancies to infrastructure development agencies for implantation of various avalanche
mitigation measures.

The extensive analysis and susceptibility mapping of landslide prone regions and
control release of weak zones prone to landslides has been demonstrated to the Users to
achieve safe mobility in North-East regions.

Development of geospatial technologies and generation of geo-intelligence is another
research domain of DGRE. To address the requirements of Indian Armed Forces, DGRE
generates exhaustive terrain topographic and thematic database of Indian Himalayan regions
and developed various GIS applications for geo-hazard analysis, mapping and monitoring.
DGRE has also generated various Geolnt products such as DEMs (5 m resolution) of AOlI,
contour maps for high resolution data to be used for navigation.
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This current special issue of Technology Focus on Mountain Geo-hazard Mapping and
Geo-intelligence and next special issue on Geo-hazard Monitoring, Modeling and Mitigation
presents the glimpse of new technologies developed by DGRE in the ambit of geo-hazards
Management. It is anticipated that this issue of Technology Focus will provide a cursory
insight into the preparedness of DGRE to develop futuristic geo-hazard and geo-intelligence
technologies for Indian Himalayan region.

Dr Pramod Kumar Satyawali
Outstanding Scientist & Director
DGRE
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Target deployed in the field

Field captured spectral signatures of target and nearby objects
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o 02
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Spectral signature [D Name | Speciral Distance |
ID 69 Vepetation | 0.12%6
ID 68 Vegetation | 0.1271
ID 71 Vegetation 1 0.1337
ID 70 Vegetation | 0.1 392
ID 67 Vepetation 0.1559
ID 26 Vegetation 01828
ID 27 Vegetation 0.1559
ID_30 Vegetation D1ETH
Soil I 28 Vegetation 0.1878
Tt _""’"'.‘-':IE D ¥ ‘.'mlnﬁun 01588
1 ID 835 Vehicle Sumo 03642
ID 82 Velucle Sumo 03642
ID 84 Vehicle Sumo 03643
ID 83 Vecle Sumo 0.3649
ID 19 Soil 03803
00 2400 ID 17 Soil 03821
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2 | Ufed 3R TRIRT W UNT Sie BT —ATT B
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LiDAR based Rut Measurement
and Terrain Characterization
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Tarrain Class 1
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i : - B Sunullancous Location &
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ridization position module
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]
{ @D | 1
| Gyro (3 Axis) - - B Software
t | *Range: >200dps Position Navigation
| | *Bias instability: < 3deg/hr Hybridization filter
I = < 5 ' ' . .
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GPS ¥ l'
*Accuracy: €2m e .
| *TTFF: <1min A Aﬂomﬂ[}r | OUTPUT PARAMETERS ==
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