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COSMOS:  COSMIC-ray soil moisture 
sensor (CRS)  technology : Soil 
moisture observations at intermediate 
spatial scale in near real-time.

Field scale (c. 200 m radius). Average 
near-surface (to c.25 cm depth) 

Volumetric soil water content (VWC) 
over heterogeneous soils without contact 
(non-invasive).

VWC is inferred by counting fast 
neutrons which are naturally generated 
by incoming cosmic-rays, and are slowed 
or captured by hydrogen atoms contained 
primarily within water residing in the 
upper soil profile.

CRS   sensors   are   calibrated    to   
local   site   conditions.   Data are 
telemetered over mobile networks and 
processed in near-real  time.
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COSMOS – IITM 
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COSMOS-IITM, Pune, INDIA

18.5374°N, 73.8054°E

Elevation –

560 m (1,840 ft)



COMOS-IITM Preliminary Analysis January – June 2017
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Time-series of rainfall  Feb – June 2017:
COSMOS-IITM 

COMOS-IITM Preliminary Analysis January – June 2017







Neutron Counts vs Soil moisture (g/g)  February – June 2017

Monsoon onset
On 12 June at Pune

COMOS-IITM

Desilets (2010) curve



VWC

Time-series of calibrated soil moisture Feb – June 2017:
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COSMOS - Berambadi (Karnata)



Example of Neutron count analysis from USA



COSMOS-India network development

Calibration - more details of local soil characteristics and samples for dry and wet 
conditions

The influence of Monsoon rainfall variations on soil moisture (feedback)

Development of COSMOS-IITM, Pune site - Observations of latent heat
(evapotranspiration) and sensible heat fluxes, as well as net ecosystem CO2 exchange, 
micrometeorology and soil physics. BIO-MASS above and below the ground. 

Example applications

 Water resources, groundwater, irrigation scheduling
 Hydro-meteorological, land surface and ecological studies
 Ground-truth for remotely sensed soil moisture products Flood and drought forecasting
 Water use efficiency of crop production

Thank you


