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Soil Moisture Characteristics

Soil Hydraulic Characteristics
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Soil Moisture Distribution 5 day
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Soil Moisture Distribution 100 day
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Fig. 4 comparison of soil moisture distribution on 5day and 100day

Matric Potential Distribution 5 day
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Fig. 5 comparison of matric potential distribution on 5day and 100day
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Soil Moisture Distribution 5 day
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Soil Moisture Distribution 5 day
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Fig. 6 comparison of soil moisture distribution on 5day hetween wetting process and drying process
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Fig. 8 soil moisture and ground water flow field
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15t Layer Vertical Flow : Q1z2-q1z

31d Layer Vertical Flow . Q3z--q3z

5th Layer Vertical Flow : Q52-52
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Fig. 12 comparison of down-slope soil moisture flux (no force)
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Fig. 13 vertical profile of hydraulic conductivity and matric potential at mid-slope
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Fig. 14 vertical profile of hydrauric conductivity

near surface

(3) 4#Ah%L

#MEF (down-slope flow) KOV TR HIEET L
LMME FACRWHEBAERT (Fig. 1288) 23,
AT (vertical flow) IC O W TCIREBETAOIIES
BRELHEEINDEBCH S (Fig. 11B8]), £z
B3 BOMEROHEEIHMET VITBWTHIS
IKRELBEEENDIBENRD BN, THid ¢s. DAL
Blobrd EHTREAXMET 2 THD,

ZOLH CHBEETNAVCBOTHERSKEHIC
HEINI2HEBREZFAD LD, ERERAT T O

—100—



1st Layer Vertical Flow (mvsec) : Q1z--q1z
e

3rd Layer Vertical Flow (m/sec) . Q3z--g32

5th Layer Vertical Flow (m/sec) : Q5z-q52
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Fig. 15 comparison of vertical soil moisture flux (wetting process)
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Fig. 16 comparison of down-slope soil moisture flux (wetting process)
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1st Layer Vertical Flow (m/sec) : Q1z--q1z

3rd Layer Vertical Flow (nvsec) : Q3z--q3z

5th Layer Vertical Flow (m/sec) : Q5z--q5z
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Fig. 17 comparison of vertical soil moisture flux (drying process)

1st Layer Downslope Flow (m/sec) : Qix--q1x
T

ard Layer Downstope Flow {(m/sec) : Q3x-q3x

5th Layer Downslope Flow (m/sec) : Q5x--q5x
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Fig. 18 comparison of down-slope soil moisture flux (drying process)
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Downslope Water Fiow (m/sec)
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Fig. 19 comparison of down-slope flow changing the
size of horizontal resolution
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Fig. 20 response of soil moisture wetness to the pre-
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Fig. 22 response of soil moisture wetness to the pre-
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Soil Moisture Distribution (5 day)
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Fig. 27 time and spatial distribution of latent heat
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Fig. 31 time and spatial distribution of sensible heat flux from canopy and soil
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Canopy Temperature Distribution
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Fig. 32 time and spatial distribution of canopy teraperature and soil surface temperature
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Topographic Effects on Land-surface Water/Heat Fluxes

Takuma TAKASAO*, Shuichi IKEBUCHI, Kenji TANAKA*, and Toshihiko MAEDA

*Faculty of Enginecring, Kyoto University

Synopsis

In this study, the effect of topography on soil moisture field and resultant heat/water fluxes is dis-
cussed with physically-based numerical soil models. Two-dimensional soil models based on Richards’
equation with fine vertical resolution have been developed to calculate the soil moisture field and sub-
surface water flow. Modified Picard iteration method is used for the numerical scheme. Seven-layer soil
model is introduced from the computational view of point. The model is coupled with SiB to calculate
the temporal and spatial distribution of sensible and latent heat fluxes. Soil moisture field can control
the heat budget by two factors - water stress and heal capacity.

Keywords : topography, water/heat fluxes, soil moisture, subsurface flow, numerical simulation
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