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Abstract

A numerical model, soil-water-atmosphere-plant model (SWAP) , was applied to simulate dynamics
of soil moisture and soil-water balance in three kinds of land use patterns, including cropland with mung
bean, Stipa bungeana grassland and alfalfa grassland, based on field observations. The predicted values
of soil moisture and soil water storage had obviously consistent with the measured values. The water input
on Stipa bungeana grassland was roughly equal to the output. The water output on alfalfa grassland was
1. 38 times of that on cropland, and the evapotranspiration of alfalfa was 3. 88 times of that on cropland
with mung bean, which was the main reason causing soil water deficit on alfalfa grassland. So conversion
of farmland to forest and grassland regeneration will increase the output of water in the SPAC system, if
there is a great deal of water consumption by vegetation community, it will lead to soil desiccation.

Key words Sloping cropland, Stipa bungeana grassland, Alfalfa grassland, Water balance, SWAP
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Tab.1 Input values of the soil hydraulic parameters

Fa v W 0,0 0. Ko a
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ey /cm /em' sem ™ /em’ cem ™ /emed ™! /em ™!
0~20 0. 086 0. 401 111.4 0.016 1.80
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>20 0.072 0.413 60. 5 0.018 1.92
0~20 0. 046 0. 408 52.4 0.023 1.58
KIEH
>20 0. 057 0.384 76.5 0.015 1.73
I 0~20 0. 046 0. 388 52.4 0.023 1.58
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Tab.2 Input values of vegetation parameters

VR K I B S
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({7 I s

0
EEE/% 0 1.7 2.2 25 32 28 20
&H FRE/em 0

W /em 0 5.0 11.0 16.5 20.0 17.3 15.0

3.0 80 13.0 17.8 22.0 16.0

WE/% 25.0 25.0 33.0 38.0 42.0 32.0 27.0
K58 fRm/em 11,0 14.0 17.0 21.0 23.0 24.0 23.5

WEK/em  96.0 100. 0

/% 5.0 10.0 30.0 55.0 70.0 75.0 70.0
B7E  ME/em 5.0 13.0 25.0 26.0 27.0 28.0 27.5
HEK/em 295.0 300. 0
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Simulated and measured daily soil moisture contents for the three kinds of typical vegetation plots
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Tab.3 Statistical analysis on simulated error of soil moisture contents and water storage for different vegetation plots

B - eMPE CRMSPE
Ei=tun RE/ em - o
Wb Kt E & R el KR A& R
0 ~50 -0.008 9 -0.0014 -0.0029 0.0134 0.019 1 0.024 6
/E'i\7k$/cm3 cem T3
50 ~ 120 0.003 1 -0.009 5 -0.0025 0.007 1 0.0142 0.009 3
120 ~400 0.001 4 0. 000 2 0.003 8 0.002 3 0.001 4 0.0051
fif7K -/ mm
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Fig.2 Simulated and measured daily soil water storage of 0 ~400 cm for the three kinds of typical vegetation plots
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Tab.4 Characteristics of evapotranspiration and

transpiration in slope cropland with mung bean (2008 )

/mm /mm  /mm /% /%
4 22.4 31.7 0 0 141.4
5 15.9 25.1 0 0 157.7
6 92.1 44.0 15.0 34.2 47.8
7 35.5 48.8 19.1 39.2 137.4
8 112.2 64.1 17.5 27.3 57.2
9 107.9 54.3 16.6 30.6 50.3
10 15.3 34.6 4.4 12.7 225.9

RS5 KTEEHZEE EBRFIELLE (2008 )
Tab.5 Characteristics of evapotranspiration and

transpiration in Stipa bungeana grassland (2008 )

A Memiht  ZEHC M ML ZBHEUKEW

/mm /mm  /mm /% 18/%
4 22.4 50.4  30.4 60. 4 225.2
5 15.9 27.3 18. 1 66. 4 171.7
6 9.1 62.2  45.2 72.6 67.5
7 35.5 57.3  41.1 71.7 161. 4
8 112.2 93.1  48.1 51.6 83.0
9 107.9 69.0  39.5 57.3 63.9
10 15.3 36.2  23.1 63.7 236. 4

R 6 BETEEMZAR FBFHELLE (2008 £)
Tab.6 Characteristics of evapotranspiration and

transpiration in alfalfa grassland (2008 )

R ZEEC AEME EM/ZEMC ZEMUMEW
Ay E

/mm /mm /mm /% /%
4 22.4 47.1 33.9 71.8 210. 5
5 15.9 55.1 44. 1 80.0 346. 4
6 92.1 54.7 38.6 70.6 59.4
7 35.5 71.8 50.7 70. 6 202.3
8 112.2 64.2 36.9 57.5 57.2
9 107.9 70.0 43.6 62.3 64.9
10 15.3 52.8 34.2 64.8 345.1
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Fig.3 Schematic structure of water balance in SPAC system
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