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Boundary Condition: Tm em um FLmo) FuaoP
® Zm (Reference Height)

W3 Recharge Zone

Fig.1 Schematic image including prognostic variables of SiBUC
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Fig.3 Schematic image of latent heat fluxes transfer in
SiBUC
Fig.2 Schematic image of water budjet in vegetation sub
model of SiBUC
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Table. 1 List of varibles used in eq. (1)-(5)

Variable Definition Unit
W; soil moisture ofi th layer -

D; soil depth ofi th layer m

05 soil porosity -

Pw densityof water kgm=3

p densityof air kgm=3

E, directevaporation from surface soil layer kgm=2s~1
FEac,i abstractiorof soil mopisture by transpiration kgm~2s~1
P infiltration of precipitation into surface soil layer ms!
Qi,it1 water flow between soil layer ms1

Qs gravitational drainage from recharge layer ms?

Cp heatcapasity of air Jkg !t K1
~y psychrometricconstant hPa K~!

ex (T) saturatedvater vapor pressure df hPa K™!
We moisteningratio of canopy -

W moisteningratio of soil ground -

b bulk canopy boundary layer resistance ms1

Te bulk canopy resistance ms?

Td aerodynamicesistance between ground and canopy air spages "

Tsoil baresoil surface resistance ms!

hsoil relative humidity on soil surface -
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Fig.4 Leaf Area Index around Niigata prefecture
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Fig.5 LAl estimation using original parameter derived from user manual
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Fig. 7 LAl estimation using improved parameter
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Development of Crop Growth Model Based on Land Surface Hydrological Processes

Kazuaki YOROZU, Jyunya FUJIZONO, Yasuto TACHIKAWA* and Michiharu SHIIBA

*Graduate school of engineering, Kyoto University

Synopsis
Land surface scheme (SiBUC: Simple Biosphere including Urban Canopy) is applied to discuss water resources

vulnerability by previous studies. In these studies, it is important to assess crop growth state because agricultural
water use is dominant to total water consumption whole the world. To describe crop growth by numerical sim-
ulation, we develop and introduce crop growth model into land surface scheme. Introduced crop growth model
(SWIM: Soil and Water Integrated Model) is able to estimate the state of crop growth and calculate LAl sea-
sonal and inter-annual variation. PAR (Photosynthetically Active Radiation) which is input data for SWIM is
calculated by SiBUC considering the reflection, transmission, absorption and emission of direct and diffuse ra-
diation in the visible wavelength intervals. The ratio of evapotranspiration to potential evapotranspiration which
is time-varying parameter for SWIM is also calculated by SiBUC considering transfer of the soil moisture to the
atmosphere through the root-stem-leaf system of the vegetation. Exchanging PAR, potential evapotranspiration,
evapotranspiration and LAI, connection SiBUC with SWIM is achieved.

Keywords: Land Surface Processes, Crop Growth Model, Land Surface Scheme, Leaf Area Index
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