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Table. 1 List of varibles used in eq. (1)-(3) and Fig. 2

Variable Definition Unit
Wi soil moisture ofi th layer -

D, soil depth ofi th layer m

0s soil porosity -

Puw densityof water kgm—3

FEs directevaporation from surface soil layer kgm~2s?
FEaci abstractiorof soil mopisture by transpiration kgm—2s7!
Py infiltration of precipitation into surface soil layer ms™!
Qi,it1 water flow between soil layer ms™!

Qs gravitational drainage from recharge layer ms™?

Tm €m Um FL,m(U) FI,d(O) P
® Zm (Reference Height)
Mc

Tbr Mbr Tc
L Canopy

Mg Tg
r Y

Boundary Condition:

Ground
‘Wi Surface Layer

W3 Recharge Zone

Fig.1 Schematic image including prognostic variables
of SiBUC
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Fig. 2 Schematic image of water budjet in vegetation sub

model of SiBUC
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Fig. 3 Soil moisture observation sites about Global Soil Moisture Data Bank used in this study. The shades show monthly

observation number during 1986-1995.
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Fig.4 The time series of soil moisture at (37.7N, 89.2W). The red line shows total field of monthly mean, the blue line shows

annual vales and the green line shows anomaly values.
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(b) Inter-annual variability correlation

Fig. 5 Correlation coefficient of soil moisture between observation (GSMDB) and Estimation (BO:GSWP2).
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Fig.6 The timing of precipitation peak
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Fig. 7 The timing of evapotranspiration peak
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Fig. 8 10 year averaged water budget components. In these figures, precipitation (blue line), evapotranspiration (green line),
surface runoff (red line), bottom runoff (purple), soil moisture variation (light blue line) and snow water equivalent variation

(orange color line) are shown.
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Fig. 9 The fraction of precipitation to evapotranspiration
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Fig. 10 The ratio of evapotranspiration to transpiration
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Probability of Improving the Skill in Estimating Soil Moisture
Using Land Surface Model

Kazuaki YOROZU, Kenji TANAKA and Eiichi NAKAKITA

*Graduate school of engineering, Kyoto University

Synopsis

Integration of one-way uncoupled SiBUC (Simrﬁe E?iosphere including Urban Canopy) land surface model has
produced global soil moisture field under the framework of the 2nd Global Soil Wetness Project. Soil moisture
estimation by SiBUC is evaluated against soil moisture observations derived from Global Soil Moisture Data
Bank. Results show SiBUC reproduces reasonably inter-annual variability and seasonal cycle of soil moisture
except a part of stations. What are the essential factors for reproducing seasonal cycle soil moisture? To answer
this question, water balance components were analyzed. As a result, two typical regions were found: one region
with high accuracy on soil moisture estimation is located where soil moisture has clear seasonal cycle because
the seasonal cycle of precipitation is different from that of evapotranspiration, another region with low accuracy
is located where precipitation are almost converted to evaporation.

Keywords: Soil moisture, Land surface scheme, GSWP2, Global soil moisture data bank, Soil moisture accuracy
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