
Dr. R. Jegankumar M.Sc., M.Tech., Ph.D.,
Professor and Head
Department of Geography
Bharathidasan University, Tiruchirappalli 

Multicriteria Analysis  and 
Ground Penetrating Radar for 
Disaster Mapping



Geospatial Approach on Landslide Hazard Zonation Mapping Using  

Multicriteria Decision Analysis: A Study on Coonoor and Ooty, Part of Kallar Watershed, 

The Nilgiris, Tamil Nadu  S. Abdul Rahamana, R. Jegankumar  et. al















Landslide - Petimudi, Rajamala Hills, Idukki Dt, Kerala

Source:  Googlemap 



Landslide - Petimudi, Rajamala Hills, Idukki Dt, Kerala

Dr. R. Jegankumar, Professor and Head, Dr. Abdul Rahman Guest Lecturer and SP. Dhanabalan Research Scholar Department of 

Geography, Bharathidsan University, Tiruchirappalli supported to the Government of Kerala and National Disaster Relief Force 

(NDRF) in the devastative landslide occurred at Petimudi, Rajamala Hills, Idukki District, Kerala in the rescue operations with the 

use of  DST PURSE sponsored Ground Penetrating Radar (GPR) during  17-08-2020 to 19-08-2020 by the invitation of District Collectorate, 

Idukki, District, Kerala.



Ground Penetrating Radar 

GPR’s is used to identify and mark the position and depth of metallic and non-metallic 
objects; including utilities such as gas, communications and sewer lines as well as 
underground storage tanks and PVC pipes

SIR 30 Rugged, Multi-channel GPR Controller
The SIR 30 is the next-generation high-performance multi-channel 
radar control unit. This system can collect up to eight channels of 
data simultaneously with uncompromised performance, making it 
ideal for transportation infrastructure, large-scale utility, geology, 
and mining applications.

DST PURSE I Facility @ Bharathidasan University 



Ground Penetrating Radar Components (GPR)

Ground Penetrating Radar Technology Explained
This page is designed as a basic introduction to 
some of the key concepts of ground penetrating 
radar. Ground penetrating radar is also known as 
GPR, Geo-radar, and ground probing radar.
A GPR system is made up of three main 
components:
Control unit
Antenna
Power Supply
GSSI GPR equipment can be run with a variety of 
power supplies ranging from small rechargeable 
batteries to vehicle batteries and normal 110/220-
volt. Connectors and adapters are available for 
each power source type. The unit in the photo 
above can run from a small internal rechargeable 
battery or external power.

Source: https://www.geophysical.com/whatisgpr



The control unit contains the electronics which trigger 
the pulse of radar energy that the antenna sends into 
the ground. It also has a built-in computer and hard 
disk/solid state memory to store data for examination 
after fieldwork. Some systems, such as the GSSI SIR 30, 
are controlled by an attached Windows laptop 
computer with pre-loaded control software. This 
system allows data processing and interpretation 
without having to download radar files into another 
computer.
The antenna receives the electrical pulse produced by 
the control unit, amplifies it and transmits it into the 
ground or other medium at a particular frequency. 
Antenna frequency is one major factor in depth 
penetration. The higher the frequency of the antenna, 
the shallower into the ground it will penetrate. A 
higher frequency antenna will also ‘see’ smaller 
targets. Antenna choice is one of the most important 
factors in survey design. The following table shows 
antenna frequency, approximate depth penetration 
and appropriate application.

GPR Control Unit and Antenna 

Source: https://www.geophysical.com/whatisgpr



Source: https://www.geophysical.com/whatisgpr



Data Processing
Data is collected in parallel transects and then placed together in the appropriate 
locations for computer processing in a specialized software program. The computer then 
produces a horizontal surface at a particular depth in the record. This is referred to as a 
depth slice, which allows operators to interpret a planview of the survey area.

Source: https://www.geophysical.com/whatisgpr



GPR Survey Methods
How GPR Works

GPR involves a step-like procedure of repetitive moves of both the transmitter and 

receiver at a constant spacing. The transmitter sends a short pulse of 

electromagnetic energy (approximately radio frequency) into the ground which is 

reflected by boundaries in the penetrated medium and received by the receiver 

antennae before the ensemble moves. The two-way travel time of this process is 

measured and translated into depth using the electromagnetic velocity in the 

penetrated medium gained from a specialized GPR survey performed at each site 

(common mid-point, Jol and Smith, 1991). 

https://people.uwec.edu/jolhm/Past_Students/Wenell/ncdune/methods.htm



https://www.topographix.com/ground-penetrating-radar/
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