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The microwaves/millimeter waves that were generated by Sir JC Bose more than 100 yrs 
ago are finding application in the areas which even Sir Bose would not have thought. 
 The Microwaves are part of EM spectrum and generally 3 GHz to 30 GHz are placed in 
Microwave region although below 3 GHz and above 30 GHz are also used for various 
applications with advantage. The major application are (1) communication (2) Industrial (3) 
Medical and (4) Remote Sensing. There the subject to be covered is Microwave Remote Sensing. 
The Microwave Remote Sensing is utilised as complimentary and supplementary with optical 
and infrared Remote Sensing Sensors. At the same time Microwave remote Sensing has stand 
alone applications because this methodology has unique capabilities like (1) Microwave Sensors 
can detect targets in night because they do not require illumination of Sun (2) The Microwave 
Sensors can provide information, about the targets which are covered by clouds.  Because 
Microwaves below 10 GHz can penetrate clouds. (3) The Microwave Sensors can penetrate crop 
or Vegetation cover and provide information about targets that are covered by crops. (4) The 
Microwave Sensors can provide information about Soil Moisture because the electrical 
properties of target like dielectric constant is sensitive to moisture in the Soil. 
 These unique properties of Microwave Remote Sensing Sensors makes this to have stand 
alone applications. The microwave remote sensing has application in study of Land, Ocean and 
atmosphere as well as in Cryosphere. The Table – 1 gives briefly the different applications of 
Microwave Remote Sensing. Lately Microwave Remote Sensing has been used extensively for 
explorations of PLANETS. The planets like MOON, MARS. VENUS and TITAN the Satellite 
of SATURN has been explored using Microwave Sensors has revealed those parameters which 
were not explored by optical and infrared Sensors.  
 The Microwave Remote Sensing Sensors are of Two types: - (I) Passive Sensors and (II) 
Active Sensors. The Passive Sensor includes the Non Scanning and scanning Radiometers. The 
Active Sensors include the Imaging Sensors like Real Aperture Radar and synthetic Aperture 
Radars and Non Imaging Sensors include Scatterometer and Altimeter. 
 The passive Sensors like Radiometers works on the principle of self emission where the 
target emits radiation in the electromagnetic spectrum and depending on the Radiometer 
Parameters like Frequency of operation, polarization angle of incidence and on target parameters 
like dielectric constant surface roughness and the material constituents. 
 In case of Active Sensors the return signal of Radar which is received by Radar that is 
Scattering coefficient that depends up on the sensors parameters like frequency of operation, 
polarization, angle of incidence as well as on the properties of target that includes dielectric 
constant, surface roughness and the constituents of the target. 
 Now using these Sensors both Passive and Active various applications for Land, Ocean, 
Cryosphere and Atmosphere has been done world over as well as in India. 
 In India the Microwave Remote Sensing activity was ushered with Launch of 
BHASKARA – I in 1979 that was followed by BHASKARA – II in 1981. The BHASKARA – I 
has Passive Sensors Microwave Radiometers operating at 19.11, 9.6, 22.235 GHz and 
BHASKARA – II has Microwave Radiometers operating at 19.1, 22.235 and 31.0 GHz. The 
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focus was on the Ocean Studies and determination of Water Vapour in Atmosphere and Liquid 
water in clouds. 
After the launch of BHASKARA a SLAR operating in X-Band was developed and flown on 
DAKOTA Aircraft. The images of Sabarmati River and the LONAR kake were generated. One 
ground based Mobile scatterometer operating from 1 GHz to 19 GHz was also developed and 
that was used far ground based studies. Later a synthetic aperture Radar was developed and 
mounted on as Aircraft.  
 With regard to space borne Microwave Remote Sensing in 1999 a Mechanically scanning 
Microwave Radiometer (MSMR) operating at 6.6, 10.65, 19.35, 21 GHz was launched and it 
gave operational data for 21 months and at ICRS these data were used for various studies that 
included Land application where delineation of catchment areas, Ocean application, delineation 
of coastline and Cryosphere the study of seas and Variability of extant of snow and the study of 
snow depth was done. 
   In 2000 Oceansat – II was launched carrying Scatterometer operating at 13.4 GHz. At ICRS 
and ISRO and NASA the winds were used for Ocean studies for detecting Cyclone using 
Oceansat – II wws and SMOS Radiometer data operating at 1.4 GHz.  
 The Soil moisture and Ocean Salinity SMOS Satellite (SMOS) has a Interferometric 
Radiometer operating at 1.4 GHz Using this Radiometer at ICRS the Maps of Soil Moisture has 
been generated, the Cyclone studies have been done, and SNOW studies have been done. 
 The application of other Microwave Radiometers onboard SSMI, AMSRE now AMSRE 
– 2 will be used for various application for land, Ocean, Cryosphere will be done. 
The Planetary exploration work using Microwave Sensors like Mini SAR on board Chandrayaan 
– I and Mini RF onboard LRO of NASA operating at 2.5 GHz (Mini SAR) and 7.2 GHz at X-
band (Mini RF) has provided very useful information regarding permanently shadowed region 
where there is a possibility of detection of frozen water ice in water in the deep Craters located in 
Lunar north and south poles where Craters like hermit And rozhdestvensky Crater at ICRS and 
amount of water has been calculated. This is the potential of MRS has been explored for earth 
and PLANETS like MOON. A long with these applications the electrical properties of Soil along 
with their constituents of Soil has been studied, Similarly the electrical properties like dielectric 
constant of Terrestrial Analogue of LUNAR Soil has been measured and dielectric constant of 
the LUNAR Soil samples obtained by Appollo 17 campaign has been compared. 
 In this presentation the potential of Microwave Remote Sensing for study of earth and 
planets has been highlighted and many answers which one cannot get by optical and Infrared 
Remote Sensing can be obtained by Microwave Remote Sensing has been presented. 
 


