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Environmental Monitoring of Atmospheric 
Pollutants 

Deteriorating ‘Air Quality’ has become a serious concern due to adverse impacts on 
Human health, Climate, Hydrological cycle, Earth’s Radiation budget etc. 

Remote sensing measurements together with Ground-based Monitoring and transport 
models form an Integrated system, to better understand the ‘Air quality’.
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Environmental Monitoring: In-situ Measurements

ISRO

Measurements of air pollutants 

from vehicular exhaust in urban 

Ahmedabad 

Example: Study site 
Ahmedabad and adjoining 

areas of Gandhinagar 

Stratified sampling of measurement 
locations representing different 
micro-environments of the city

DC Battery for power supply 
in  field operations 

Extra filter tape 
for Aethalometer 
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NavIC based Vehicle Tracking system (VTS)

ISRO
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NavIC based Vehicle Tracking system (VTS)

 NavIC and NavIC + GPS based positioning
 Integrated Sim900 GPRS module to transmit position via Internet
 Control Server to visualize live tracking on GIS maps
 Client application to remotely visualize live tracking on GIS maps
 ISRO’s Bhuvan and Google GIS maps supported.
 Used for Payload tracking from SAC to ISITE Bangalore
 Field trials by VSSC, MOBIS (Hyundai) for fleet tracking
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Asset Tracking System GUI Screen
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Air Quality Field campaign using SAC NavIC Receiver and 
Vehicle Tracking Unit (VTU) 

Vehicle 
track 12 
Oct, 2018

Zoomed 
view

Field set-up of
instruments for
AOD, PM, BC, O3,
CO, CO2, WV in-situ
data collection

IRNSS VTU 
mounted in 
vehicle

Vehicle 
track 12 
Oct, 2018
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AQ measurements @ 
GEB, Gandhinagar 

AQ measurements at Municial Solid waste 
disposal and burning site, Pirana, Ahmedabad  

SAC Applications team on Field Campaign  

collected in-situ data
of various particulate
and gaseous air
pollutants at 33 and 21
sampling sites in
Ahmedabad and
Gandhinagar
representing different
micro environments.
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Vehicle track of AQ field campaign
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VTU 
generated 
log report

Snapshot of 
Vehicle Track 

on Google 
Earth image 

AQI>280

AQI 100
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Conclusions & Potential Future Applications of NavIC-Only 
Rx / NavIC+GAGAN-GPS Rx in Environmental Monitoring 

ISRO

 First time use of NavIC as a Societal application towards AQ
monitoring demonstrated as a pilot project.

 NavIC based Geotagging of pollution sources and real time
monitoring & reporting from Ambient Air Quality Monitoring
Stations (AQMS) is proposed. NavIC-Rx can be embedded with other
environmental sensors hosted at AQMS.

 NavIC-Rx can also be integrated with portable hand-held user
friendly Indoor and Outdoor Air Quality monitors.

 Automated location reporting from Primary and Urban Health
Centres for study of air pollutants impacts/identifying ‘hotspots’.

 Wildlife tracking for Animal behavior studies & Wild life census.
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Future improvement Option for 
Environment Sensing Applications

35 mm

3
5

 m
m

3
5

 m
m • Integrated Antenna on PCB

• Low cost, compact design
• Dimension 35 mm X 35mm x 12.3 mm
• Can be integrated with AQI and other

environment sensors in a single
electronics package

• Sensitivity (GNSS/NavIC)
• Acquisition : -145/-140 dBm
• Tracking : -161/-159 dBm

• Power Consumption 277 mW
• 1PPS for Precision Timing
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