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THE IMPROVEMENT AND VERIFICATION OF LAND SURFACE
PROCESS MODEL(BATYS)

Zhou Suoquan Dai Kan Chen Tao Tu Qipu Chen Wanlong

( Nanj ing Institute of Meteorology, Nanjing 210044)
Abstract

T he energy and hydrological balance are the physical basis of land surface process. There are some descrip-

tion limitations about heat diffusion between the up and down soil layers. Besides, many surface models fix the

bottom soil temperature. In fact, the soil temperature of 320 c¢m has still annual variation according to the obser

vation. This variation impacts obviously that of upper layer. Secondly, land process model has also some prob-

lems about hydrological balance. There are many uncertainties such as runoff, evaporation calculation due to the

short of the completely observation data of the surface hydrological com ponents.

So, this paper suggested a seven— layer soil model in terms of BATS framework, which can represent the

horizontal inhomogeneity of surface runoff. First step, the paper established parameterized formul of the clean
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and cloudy global radiation and atmospheric long— wave radiation according to the functional relationship be-
tween atmospheric long— wave radiation and absorption medium in atmosphere. Second step, the seven— layer
soil model with 0, 5, 10, 20, 40, 80, 160 cm and 320 cm modifies the two— layer soil model of BATS. T he
soil heat diffusion equation was numerically resolved by the two — step difference method, where
320 cm— bottom soil temperature was represented by cosine annual variation. The simulating soil tem perature
was verified by meteorological data. Final step, BATS runoff scheme was modified by GVIC with the horizontal
infiltration imhomogeneity whose rationality and reliability were verified by surface hydrological balance.

T he results show that the simulating global and net radiations are com pletely agreed with the observed vat
ue, even in cloudy sky. The simulated total of heat components, such as sensitive heat, latent heat and soil heat
flux are equal to the observed net radiation, which meet with the surface heat balance equation. The seven— lay-
er soil model im proved significantly the soil temperature simulation. It modeled the soil temperature annual var+
ation, and showed that the soil temperature of the down layer was higher than that of the up layer in winter,
and the reverse was in summer. The annual variation phase of the soil temperature of the dow n layer is obviously
later than the phase of the up layer. The soil played a smooth role in the short— term fluctuation of soil tem pera
ture in heat conductive process. The characteristics are consistent with the observation, and cannot be simulated
by two— soil- layer model of BATS.

T he calculation of surface runoff plays an important role in the simulation of land surface hydrological ba}
ance. T he results showed that the BATS total of surface hydrological components cannot balanced with the pre-
cipitation. GVIC, a runoff scheme that this paper suggested, simulated the components that almost reach the
hydrological balance with the precipitation. It found that the soil infiltration of BATS was on the low side by the
analysis of the difference between these two runoff schemes. T his soil infiltration may result untruthful strong
variation of short— term runoff.

T he reasons, which bring the significantly difference between these two runoff schemes, are theoretically as
follows: 1. T he runoff of BATS, when the rainfall is greater than the evaporation, must be created. In fact, it
isnot always true. Because the slight rainfall almost all infiltrate and can’t create runoff. So the simulated runoff
by BATS is on the high side. For example, the simulated runoff by BATS is 85 mm more than that by GVIC,
so that the total of components is over 8 Imm more than the precipitation in Nanjing Station. 2. On the other
hand, all precipitation will not penetrate any more for BATS when the soil moisture reaches the field capacity at
the heavy precipitation, for example, Wuhan 1998. 3. Finally, the BATS didnot consider the horizontal imhe-
mogenity. In fact, it is an important factor for the surface hydrological calculation.

Key word: Land surface process, Energy balance, Hydrology balance.
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