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=3 Soil Moisture Measurement and Modeling
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Soil Plant Atmosphere Continuum TDR probes and wave forms
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Root pressure, capillary action and transpirational pull th roughfa” exclusion. team members are
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P
b2

e o
4 ¥ o %o
N _>~Mesophyll TRANSPIRATIONA
' NGy cells
F oo R P © LPULL
o . o
DL oo S0l "&- Stoma

TDR probes, which may be as simple as
two parallel rods, may be installed
horizontally in pit faces or vertically at
the bottom of auger holes.
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Figure modified from Pearson Education Inc 2008 - [E
Figure 1. Soil Plant Atmosphere Continuum model showing key pressure potentials Figure 2. TDR works by transmitting a pulse of energy down a cable (note that the two
driving water use through plants. Potential are being measured by team members at rods and the insulating soil material are acting like a cable). When that pulse reaches
the soil, plant, and atmosphere level. These estimates will be used to quantify plant the end of the cable, virtually all the energy is reflected back to the instrument.

water use from different depths in the soil profile.

Modeling Soil Water Uptake and Drainage
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Figure 4. The flow of soil water from one layer to another and the uptake of soil water from
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PhD student Jill Qi collecting the TDR data

different soil layers by plants is not measured directly but is modeled. The modeling requires

. : : : , : measurement of other soil attributes (saturated hydraulic conductivity, soil moisture
Figure 3. Soil moisture will be collected spatially both horizontally under characteristic curves) and requires an estimation of plant water uptake. The model is

excluders (a) and vertically throughout the profile (b) as well as over time (c). constrained by the ability to represent the observed time series of soil moisture contents
measured with TDR.
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