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Table 1 The some important physical and chemical parameters of light yellow loess in the WinEPIC model at Guyuan

Soil parameter

Light yellow loess

Layers Number 1 2 3

0~0.1 0.1~0.5 0.5~1

Soil layer thickness( m)

1 1. 1.31
Buck density of soil layer( g/ cm®) 3 3 3
Wilting point( m/ m) 0.07 0.07 0.07
Field capacity(m/m) 0.27 0.28 0.28
L 500 450 420
Organic nitrogen( ppm)
pH 7.55 7.59 7. 64
Organic matter( % ) 0.48 0.42 0.38
Calcium carbonate( %) 14.8 161 154
Cation exchange capacity( cm ol/ kg) 13.58 13.88 13.95
4
Initial nitrate concentration( ppm) > 35 30
2.8 2.0 1.5

Phosphorus( ppm)

4 5 6
1~ 2 2~ 3 3~ 4
1.31 1.32 1.32
0.08 0.08 0.08
0.27 0.26 0.25
400 380 360
7.68 7.72 7.76
0.38 0.32 0.26
15.2 15.2 15.2

14 14 14

25 20 10
1.0 0.5 0.3

0.09

0.24

320

7.8

0.09

15.2

0.1

1.2.3 Y45 $453iT WinEPIC
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Table 2 Some important revised vegetal parameters of 1996 1997
Caragana micraphylla in the WinEPIC model , ,
2 2
0.446 t/hm 0.346 t/hm",
Parameter names  Parameters T he meanings of param eters 28. 9% 0.678
- [t/(hmz' 3
WA 2 M) ( )
( 0. 01 ~ ’ ’
HI 0.75 0.95) o) ,
TB 20 () 1991~ 1999 0~ 500 cm
TG 5 (C) ’
DMLA 1.2
DLAIL 0.99 ( 462. 7 mm 480. 8 mm,
0.4~ 0.99 - 3.75%, 0. 675,
,1.00 ( 3 , WinEPIC
RLAD 1.0 ( 0~ 10)
- ,1.00
RBMD 1.0 ( 0~ 10)
GSI 0.005 (m/5) 810,
HMX 5.0 5.0m <809}
’ ’ g g 0.8 — MPH Observed
RDMX 9 9.0m 2% 07| = B Simulated
e o6
’ % & 0.5
FRST1 5.01 5C #H E ~ I
y R 04}
1. 0% g 0.3
ﬁ,‘% -
w202
; ’ 8 0.1
FRST2 15.05 15C ga tor
5.0% 5 0.0 -
1985 1987 1989 1991 1993 1995 1997 1999
RWPCI1 0.4 fE 4} Year
RW PC2 0.2
DC 10 1
Fig. 1 The comparison of simulated and observed Caragana
1.3 microp hylla bomass in Loess Hilly Region
. WinEPIC
1985~ 1999
[13,14]
2200 /hm’,
(4 ) (10 ) 2 0~5m

B

Fig. 2 The comparison of simulated and observed Caragana

microphylla soil water in Loess Hilly Region
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3 (1985~ 2001 )
Table 3 The comparson of statistic values of simulated and observed annual biomass grow th and

soil water amount of Caragana microphylla shrub land at Guyuan

(t/ hm?) (mm)
Annual biomass growth Soil water amount
Items
Simulat ed Observed Error( %) Simulated Observed Error(%)
Average value 0. 446 0. 346 28.9 462.7 480. 8 -3.75
RMSE 0.479 49.08
Regression equation y=0.6345x+ 0. 2264 y= 0.2295x + 352. 42
Comrehtion coefficient 0.678" 0.675""
2
1971~ 2000 282~ 591 mm,
2.1 434. 4 mm, 87.4 mm,
WinEPIC 1971~ 2000 20. 1%, 30 (3
. ()]
600
ENA /\f\
A A
:Tg’ 450 W AN /'\ ﬁ
W 400 |
Wi 30}
‘g 300}
& 250}
200 —— — -
120
wo [ ®
KE 90 }
2Bh
&2 60
(7]
0
0.7 ¢
_Z 06| ©
R'§§ 0.5}
L8>oal
#3851
RS
%3 § 02 :
g8 01
o o A
19701972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
E43 Year
3
Fig. 3 The changes of annual rainfall, simulated w ater stress days and w ater
productivity of Caragana microphylla forestland at Guyuan
30 a : 0.50 t/hm”,
0. 171~ 0. 659 t/ hm’, : , 1981
0.413 ¢/ hm®, 0. 142 t/ hm’, ~ 1990

34. 4% 1971~ 1980 0.36 t/hm”,
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Fig.4 The simulated monthly available soil water amount change in O~ 9 m soil layers of Caragana microphylla

forestland under reat time weather condition at Guyuan
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Simulation of water productivity and soil desication of Caragana micrephylla
shrub land on semi-arid hilly region of the loess plateau

LI Xiao-fang', LI Jun"® , WANG Xue chun', ZHAO Y juan’, CHENG Jrmin’, SHAO Ming an’
(1. College of Agronomy, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. College of Resource and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;
3. Institute of Soil and Water Conservation, CAS & M WR, Yangling, Shaanxi 712100, China)

Abstract: By setting the databases of soils and weather, revising and validating the adaptability of the pa
rameter of Caragana microphylla, the dynamic changes of water potential productivity of Caragana micro-
phylla shrub land and available soil water amount in 0~ 9 m soil layers were simulated with WinEPIC model at
Guyuan on loess hilly areas. The results show as following: Caragana microphylla growth depended on soil wa
ter and precipitation in the earlier 10 years. Water potential productivity of Caragana microphylla shrub land
stabilized and the brush land had no water stress but desicated soil layers occurred. T he water deficits of the
shrub land aggravated as root deepening of Caragana microphylla. Simulated water productivities of Caragana
microphylla brush land declined with fluctuation gradually. Simulated available soil water amounts in 0~ 9 m
soil layers of Caragana microphylla shrub land at Guyuan declined obviously with fluctuation, decreased by
101. 0 mm/ a in the earlier 10 years and available soil water amounts fluctuated with rainfall change for a long pe
riod at low level in the later. So, seasonable growth years for soil water sustainable use on Caragana microphyl-
la shrub land are about 10 years on semrarid loess hilly region.
Keywords: Caragana microphylla shrub land; water potential productivity; soil water dy namic; WinEPIC
model; loess hilly region



