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The ability to make more water available for domestic, Tests were conducted in a field with three different soil types -- Faceville, Fuquay, There were strong positive correlations between GPS reflectivity
agricultural, industrial and environmental uses will depend on and Lakeland (Figure 3). DMR was mounted on a hi-boy sprayer for collecting GPS values and soil moisture contents in all three soil types (Figure 6).
better management of water resources, watersheds, and storm reflectivity data (Figure 4). Soil samples were collected at different depths in all plots However, soil type did not affect GPS reflectivity values. It was also
water runoff. To determine the quantity of runoff from a given to determine soil moisture contents. Also, plant samples were collected and oven dried found that ground cover could attenuate GPS signals, as shown in
watershed, several key pieces of information such as the soil to determine plant water contents and biomass. Correlations between soil moisture Figure 7
moisture or antecedent moisture condition and surface storage contents and GPS reflectivity values as affected by soil type and ground cover were |
must be accurately known. Recently NASA scientists have determined. <
developed a new technique (modified GPS Delay Mapping Receiver - g 0.4
-- DMR) which operates by recording the GPS signal reflected from L o, 03
the earth's surface and can be used to estimate the surface ) S 0.
reflectivity (dielectric properties) for estimating changes in surface Mo = ,
soil moisture. The DMR tracks and measures both direct Right- "‘1"-'-"']'_55" T . Lakeland - Fuquay - Faceville
Hand_Circularly Polarized (RHCP) GPS signal and reflected Left- : o 5 . 0 e
Hand_ Circularly Polarized (LHCP) GPS signal at 1.575 GHz Moisture contents (%)

frequency (Figure 1). Figure 6. Relationship of reflectivity values and soil moisture contents as

affected by soil type: Lakeland, Fuquay, and Faceville.
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o S R = Reflected Signal Figure 3. Test field with three soil types (left) and actual plot design (right).
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Figure 7. Soil moisture versus GPS reflectivity values under bare soil (left)
and cotton field (right)
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Figure 1. GPS signals transmitted from a satellite, scattered from the land

surface, and then received by DMR. RESU LTS CONCLUS'ON

The DMR system have been tested by NASA scientists at
several different locations. Masters et al. (2004) has used this

As shown in Figure 5, GPS reflectivity values could correlate with soil moisture

contents at all depths. However, R2 decreased as the sampling depth increased, * GPS reflectivity could be used to detect soil moisture

technique to gletect surface 50|I. mo!sture changes 12. hqurs and.lo bossibly due to less GPS signal penetration at deeper depths. contents at different depth. However, the relationship
days after rainfall, as shown in Figure 2 (yellow indicates high

decays with increasing depth.

reflectivity, red indicated low reflectivity.) 20 A
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g 19 g 19 <GPS reflectivity was not significantly affected by soil type.
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Figure 2. Reflectivity collected 12 hours (left) and 10 days after rainfall (right). Reflectivity Reflectivity REFERENCES
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reflectivity values under various soil textures and ground cover ACKNOWLEDGEMENTS
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contents.

Figure 5. GPS reflectivity values versus soil moisture contents at different depths. Research Center.
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