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Badain Jaran Desert site

101.4°E 101.6°E 101.8°E 102.0°E 102.2°E 102.4°E




Surface Temperature at the site
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Motivation
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Volumetric water content
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|_ake water temperature
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Fully-coupled numerical method
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The fully coupled hydro-thermal method developed by Anni et al. (2017)

The governing equation of liquid and vapor water mass flow can be expressed as:

C, %T+C¢T%—I_v [K,Vo]+V - [K, VT ]+ VK,

The governing equation of heat flow can be expressed as:
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Initial and boundary conditions
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Initial temperature: 5°C Initial suction: hydrostatic equilibrium line
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Bottom boundary condition:

(1) Temperature at bottom
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Heat flux at the top boundary
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The net solar radiation
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The net solar radiation
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Sensible heat and latent heat
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The latent heat
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Water flux at the top boundary
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Hydraulic property
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Thermal property
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Calculation vs measurement at about 1 m depth
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Calculated and measured temperatures (B1)
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Surface temperature difference between different WTB depths
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Conclusions
e

(1) The numerical approach can be used to correctly determine the soil surface
temperature changes with varying water table depth.

(2) The hydraulic and thermal parameters need to be refined to increase the
calculation quality.

(3) Slope direction seems to be important to be accounted for because it can greatly

affect the solar radiation, wind speed etc.



