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Transforming Planning, Monitoring, and Management 

with Advanced Remote Sensing & Geospatial Technology Solutions



Smarter Data Collection from 
Space, Aerial, Drone, Surface, 

Underground, Underwater

Modern Survey 
Technology

GIS Data Preparation, 
Geospatial Analysis, Training, 
GIS Based Decision Support

Geospatial 
Consultancy

Road, Railways, 
Irrigation, Water
PFR/FR/DPR/FLS

Engineering 
Consultancy

Application for Data 
Visualization and Smarter 

Decision-Making Using AI/ML

Software    
Solutions  

Matrix Geo Solutions Limited



India’s Disaster Vulnerability

• Natural Disasters (Hydro-Meteorological, 
Geological & Biological)

• Flood, Cloudburst, Landslides, Earthquake, 
Cyclone, Droughts, Heat/Cold wave 

• Anthropogenic (Man-Made) Disasters
• War, Industrial accidents, Forest fire etc.

Challenge: Vast geography, dense population, difficult terrain



Reasons

1. High Population Density
2. Informal & Unplanned 
Settlements

3. Limited Early Warning 
Reach

4. Slow & Fragmented 
Initial Response

5. Inadequate 
Preparedness & Awareness

6. Climate Change 
Amplifies Risks



What We Need

Map

Monitor

Manage

Drones & Geospatial Tech can help in 3M

Photogrammetry Remote Sensing LiDAR GNSS / DGPS
Total Station / Auto 

Level

Eco Sounding
Ground Penetrating 

Radar
GIS WebGIS / AI / ML Scan to BIM

Drones Satellite Manned Aircraft Locomotives Cars Boats

RGB
Oblique 
Camera

LIDAR THERMAL
MULTI

SPECTRAL
MAGNETIC BATHYMETRY



How Drones & Geospatial Tech Help

Pre-Disaster

Risk Assessment and 
Mapping

Monitoring

Training

During Disaster

Real-Time Situational 
Awareness

Search and Rescue

Post-Disaster

Damage Assessment

Monitoring Recovery

Documentation 
Comprehensive reporting



Pre - Disaster Management

Risk Assessment and 
Mapping: High-resolution 

aerial surveys to map 
vulnerable areas

Monitoring: Real-time 
monitoring of critical 

infrastructure for early 
warning systems.

Training: Regular training for 
officials using drones.



Pre - Disaster Management



Pre - Disaster Management



Pre - Disaster Management – Critical Structure Monitoring / Inspections



Pre - Disaster Management – Indoor Monitoring / Documentation



Land Slides Prone Areas Geological assessment



During - Disaster Incident

Real-Time Situational 
Awareness: Near Time aerial 

imagery to assess damage and 
plan response.

Search and Rescue: 
RGB/Thermal imaging to 

locate survivors and deliver (If 
required)



Disaster Monitoring



Helping Police to 

Monitor Densely 

Populated Area 

During Lockdown

During - Disaster Incident



During - Disaster Incident



During - Disaster Incident – Single Source of truth

• Storing Centrally

• Accessibility Anytime Anywhere

• Analysis & Decision Support

• Sharing with stakeholder

• Collaboration



Post - Disaster Incident

Damage Assessment: Detailed 
surveys for accurate damage 

assessment and reconstruction 
planning.

Monitoring Recovery: Track 
recovery efforts to ensure 

efficient resource use.

Documentation: 
Comprehensive reporting for 
insurance claims and future 

planning.



Post - Disaster Incident - Dharali

5th Aug 2025



Post - Disaster Incident - Dharali



Post - Disaster Incident - Dharali

Upstream 
Monitoring



Post - Disaster Incident - Dharali

Search & 
Rescue



Post - Disaster Incident - Dharali

Drone Image – 1- 5 CM per Pixel Satellite Image – 50 CM per Pixel



Post - Disaster Incident - Dharali



Post - Disaster Incident - Dharali

Drone LiDAR Elevation Satellite Based Elevation



Post - Disaster Incident - Dharali

LiDAR derived DEM of the Dharali fan expanded by the deluge of 5 August 2025. 



Post - Disaster Incident - Dharali



Dharali – Climate Change Indications

Figure: Rainfall data of 124 years presenting high intensity extremes increasing in this region 



Dharali – Geospatial mapping



Dharali

• Khera Gad (Dharali), Tel Gad (Harshil), 
Bhela-Awana Gad (Sukki)

• Climate induced, hydro-
meteorological phenomenon

• Induced with high intensity rainfall 
causing land slide and cascading on 
the way

• Scouring in the valley

• Pooling of water upstream of Harshil 
is caused by the material brought 
down by debris flow



Post - Disaster Incident - Dharali



Way Forward - Suggestions

• Preparation

• Training

• Map Venerable areas

• Technology Adoption

• On Service >> Technology transfer mode

• Real time and Near Realtime Decision support 
system with Drone and GIS data

• Unmapped Venerable area

• (old available maps are in 1:50K /1:25K)

• Gaps in land use planning

• Sparse Continuous observation

• Gaps in understanding complex cascading 
process

• Gaps in data sharing



MAKING GEOSPATIAL TECHNOLOGY WORK FOR PEOPLE
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