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Distribution of deployed cosmi@y neutron probes in COSMOS network around

The COsmic-ray Soil Moisture Observing System (COSMOS) |
USA as of 3/19/12. Hourly data available realtime at http://cosmos.hwr.arizona.ed@levant to hydrologic

A Phase |, 2002013: NSF funded national network of 50 cosimgig neutron

neutrons at a detector originate within a 350 m radius circle and are independent of soil moisture,

cations? However, counted neutrons above the surface are highly dependent on the vertical soil moisture pro
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sensors to provide reime soil moisture data, proof of concept stage with dry conditions having an effective depth 70 cm and fully saturated conditions 12 cm.
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6. Summary and Conclusions
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A Fast and thermal neutron observations from TWDEF illustrate sensitivity to changes i

Scatter plots of fast and thermal neutrons vs. average soil moisture and SW

ESimuIations confirm observations of relative neutron sensitivity of ~25 cm SWE for thermal both soil moisture and snow that form distinct clusters of points

Illustrate several things:
J neutrons and ~10 cm SWE for fast neutrons

- | . A Numerical modeling of particles illustrates theoretical relationships that may be used
D)two distinct clusters of points for snow free and snow conditions,

ASimulations indicate a dependence of water density on shape of sensitivity function, however
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his I5artition two pools of hydrogen with simultaneous measurements of thermal and fast

2)thermal neutrons illustrate more hysteric behavior during wetting and dryin . . .
) Y J J Y r%‘ot consistentwith current understanding, as neutrons are thought to respond to@hinass We

neutrons, but more work is needed to validate numerical sensitivity functions

periods as previously observed (Desllets 2010), . L . . L . .
are currently investigating this inconsistency, but these types of sensitivity functions could ultimately

7. Future Work

A Currently only 1 site is used to represent snow depth and snow water equivalent.

3)thermal neutrons are sensitive to ~25 cm SWE, and fast neutrons are i .
be used to partition soil water, SWE, and snow depth.

sensitive to ~10 cm SWE.

Fast Neutrons (10-100eV) above 0% Soil VWC

Thermal Neutrons (0-0.5eV) above 0% Soil VWC Thermal to Fast Neutron Ratio above 0% Soil VWC

Time series of daily neutron counts, rainfall, snowfall,
soil moisture and soil temperature from August 2011 to
March 2012.
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Scatter plots of fast and thermal neutrons vs. soil moisture and snow
water equivalent illustrating neutron probe response to changes in
hydrogen atoms in both pools.
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conditions.
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Simulation results of fast and thermal neutrons to different snowpacks and underlying soil moisture
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