3
H Aqgrici

Ll TEHMXRILHR
Ll R b inthe A

Vol-25 No- 3
May . 2007

FTEELT ERXATFEMRKDET

FEIF TR R U 5T

a1 1,3 % ) 1 g2 zp 3 3
FhuF B EFEGREELCERR B %
(L FEAC AR B R 2 AR 5 Bt BT R 8 712100 2. PEALRMBLHOR S BRI R 1, Bevi g & 7121005
5. RLE KRR - (REFBF 90 BF  Bemiae 712100)

i B 2IBEFRYTERLRK WinEPIC B8 LB HF RRKHEE BT KNS H RIER iy &
BAEZ K& Nt A2 b Emh x4+ B R EBR KAT MDA A 9m £ 5 LA MA K EHAT 302 KT
AEUFE. EREA W 10 a T FAERTRRELRMATEKR XPEFBARCATA LML EEHAL
BTE:AEK10a NEHMANTFRAGTH, LR THMWE, K2 EF IEEAKETHERETELES, 9
m+EEALRARENEHERNAR N ERKLES, BOATFLERWH(A~102)9 m £ F L FABA K
B0 101.0 mm/a 3 E 36 S0 JE KB A RIACT LM AR MRS, dEE, BR LK KAFA K5

ARHEEERA 100 24,

KERIA: AT FORAMM A ETH A £ AR H A EPIC A B L FIR K

PESHES. SI52.7  LEKFRIREG: A

¥72%( Caragana microphylla) & T2 & 1
ez DX 7K - ORASA  B7 DXUE PD A e sR AR AR AR
M FEREAR T 2 —, T BRI Sk
TR AR E ZUFE K, T T 4 B XAT SR AR
b I T RAL R A A AT SR A R AL A B
FRW, EFER ARFEFNR TFETEE L LR
DR 2% AR AR AR B A 25 KA i ER A A e T,
IR R T A SR AEAC S K7 B DG 2 (EX A7 2 Ak
HuIK 73 A7 A AR A BhaS RN 2 3 TR K
WA E PR E . ST Sobk K 7 A2 7 AR
JZ 13Ky BhAS A A K TR S 2 7 1 ML I R 3 A
R AWFFAE BT 2 E A A EPIC 8, & B R
F7y A b B DR SRt K o3t 77 ) A )2 13
Iy SASZZA $E s B R XA B HARFEK
T IE KA SRFE KA B AR R T B IX AT
SMRHLIK T3 277 ) B RS E HEANR 2 3K 73 A= 355K
7 g 5 b e XA Sbktth K 73 TR 2241
AR DR AR AR, [F i, $R950F) 1 EPIC K2
BURFEFEAT MR K 73 7 ) B BRI AN T 15

L w5

A B WinEPIC BEBL, DA T T 28 1
Frle DR [ O A 2R A SR L DLW TR AT T

WeFE H BB, 2006-12-27
HAWE . H5ERBEIA T (10371077, 30471024)

NEHS . 1000-7601(2007)03-0113-07

A SHUBTT FIBURS FE B0 i S B AU T 1
5 b DOy SRt K o HE 77 AR = 3K 22
shis,
L1 EPIC #EIE A

fRAAN AL 7= ) S i AR AL EPIC (Erosion —
Productivity Impact Calculator) . E7E ECFR N PR 45 IEL
KLE A AR (Environmental Policy Integrated
Climate) » 2 3¢ [ BIF i 4 € B PP e — 138 —1F
Yy — I LR G RO BN E L, i RN, K
3O AR YD VE IR R ZGIRE AE AR
BRI LI | TR RGE MR PR AR 4 ] S
A0 HE R A KB & 70 RTFMEY)
SR, REAS LUK It ] 25K s 1 B RRAUAR FH 7K BT
FER A DK R sh a5 2 A 18 W] H SRR fr
P A P BRI ER a0, A
W7 K ) WinEPIC 3060 i, 2 HEH% 7E Windows
PR ATy R P S A R — A EPIC R,
EH TR A R G456 YERAU T R T BF T
B 3K 80 7 f e R A LU AN 2 7] LA
HZ H 2 TR B R R lE & T B+
YK 53t 25 R B B A 44T EPIC B
RITEIE S BN ) 2 A T K AR R B b A 7
TBEAUBTIE s Zead %o 2 4 SRR AR A 75 B 3t

TRE ST A I8 Oy BROS S AL BB BB R A= RGBSR . E-mail :xfangliZ008@163. com ,
*EREE . FE 1964, B 5 AR, Email: nwlijun@public-xa-sn-cn,



114 TR XA AT

%25 %

IKATHETR TR BEIURIF R 45 3R B EPIC B AR 1
S A B i T (AR AR bR M B S0y
THI A< DLARGE
1.2 {ERRIREAE

FE[E JF N ] EPIC AR > A, 55 B4 g [ R <
SP0RE IR PRI VR A K SR R
PEPE, B JRAEH SR 6~ 7C, FP oK & 428
mm?lO"Cf}{iE‘u 2 100~3 200°C, F-4 1.5~2.0,
TR
1.2.1 AZ%BEREES SEBWMEARNES
RS EAG R 2SS 88 MZE A %Kit 4%
BRE, BIERIRE FE X 1957~2001 g4 45 4
s (445 A% BORPHRR ST . ot R el
WK B L AR ORI B L KU XL TR ) FE Excel H 1%
EPIC #ARI BRI AL BT, o SR AL BRER (5% 25
NRFIRR SCAAE 2 SN SRR R
HSem 5%, 3% H SE 5 08 ks 7 Sehmmt
B BRI SR . A SORHT 2% 1971~2000 41 K 73
HE PR I TRBAUBIT S BEADLAE B 2 A6 A 72 H 2

SHARORHY R B

1.2.2 ER3ipAds  FEERXAE - 1w
B E#E S e E R U e R PE A P
SR T I0AFR HEREER I m, +3E
SHRHE AR AT OR (B Bl Bk
4 ) FHVR - S0 T 45 IR M BAL MR B8 1A
FERERE (m) A E/m’) IR (m/m) |
KB (m/m) VRIS B (0) k& (). &
HLAEME (g/t) .pH {H B T & & (cmol/kg) A HLK
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Table 1 The some important physical and chemical parameters of light yellow loess in the WinEPIC model at Guyuan

+ 28 Soil parameter

ME+ Light yellow loess

+ 245 Layers Number 1 2 3

TREE
Soil layer thickness(m)

LEEE |
Buck density of soil 1ayer(g/cmj)

) %%%ﬁ 0.07 0.07 0.07
Wilting pomt(m/m)

SRS 0.27 0.28 0.28
Field capacity(m/m)
AAE & 500
Organic nitrogen(ppm )
pH 7.55 7.59 7.64

AL I o1
. 0 .
Organic matter( A)

450 420

0.42 0.38

R 75 & B 14.8 16.1 15.4
Calcium carbonate ( %)
FRES Foc i it
Cation exchange capacity(cmol/kg)
HIAETH A AR L
Initial nitrate concentration(ppm )

BRI 2.8 2.0 1.5
Phosphorus(ppm)

13.58 13.88 13.95

4 5 6 7 8 9
1~2 2~3 3~4 4~5 o~7 7~9
1.31 1.32 1.32 1.34 1.34 1.35
0.08 0.08 0.08 0.09 0.09 0.10
0.27 0.26 0.25 0.24 0.24 0.24
400 380 360 320 280 0
7.68 7.72 7.76 7.8 7.84 7.88
0.38 0.32 0.26 0.09 0.09 0.06
15.2 15.2 15.2 15.2 15.2 15.2
14 14 14 14 14 14
25 20 10 5 0 0
1.0 0.5 0.3 0.1 0 0

1.2.3 e A%A53T  WinEPIC BEAUEY) S50
PR ERME B A A R AE S S 4. |
Ve SHOEHIVEY 0 K R TR, JR By

BRH SRS TR RN 13Ky Fro)
AR AR K VR R MIBE R X AR R
RARMZGE B WA e . ASWFFE o 2 e A
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Table 2 Some important revised vegetal parameters of
Caragana microphylla in the WinEPIC model
SRR SHEUE SRR

Parameter names Parameters The meanings of parameters

A B e RO (o -

2
WA MI)J
HI 0.75 gﬁ;f)%%ﬁ(iﬁﬁﬁlﬁ 0. 01~
TB 20 YEp K A& IR)E (C)
TG 5 YEd K R ARIRE (C)
DMLA 1.2 I KB TE M T AL R 5
U ER LIRS e utillo PN
DLAI 0.99 At AN A KA LR GE
HU{E 0. 4~0.99)
MR TS 1. 00 {3 Ltk
RLAD RO G 0~-10)
AR —RER AR, 1.00 R4
REMD RO Gm i 0-10)
GSI 0.005 BRI FE (m/s)
HMX 5.0 BARHE N 5-0m
RDMX 9 FBRMRIEN 9.0 m
YRR LS MR
FRST1 5.01 EHRFIET ST, EW Y E
Hige 1.0%
Y RE R TR L SR, MR
FRST2 15.05 FERFIET ISRt 1Y R B
e 5.0%
RWPC1 0.4 AR I R B
RWPC2 0.2 AR R 3
IDC 10 FEVI AR AD
1.3 {SRISIE

A [ REA B KRR L GRS B s B e
HEZS I i T i 2R S ) 224 1t SRR R S
TRBORL W WinEPIC B A7 S bkt K o H 7
SRRy 2 A B 3 AT B AU, 15 %
1985~1999 4 S TR I T AT SR 2 4529
AR BRI S KRR BUEE R I 5 R X
PR AR H A o g i AT T
PR, o AR LI fr) A7 2% bk b o i 4 R
2 200k/hm”, R4y B AL i B 4EAT 46 R
FII(4 A)RIAERZIA10 A ) = BN (e < 2= 1
SMAS, d1 T RAEIA S A7 26 W AR I, T L2 %
I BCHCSE PR 2R RS2 2 A A ) B LB 2 B S
EF A S fp - Ay LA 5 e 12 WA 5K

P, Br LA S BEXT A SR A A R B R S m 3Ky
Bt PR S5 W I R A T B AR B0 E . READUE 55 0
MME R AR AL ShAS G5 R A I 1.2 fngk 3,

K1 BoR, FEBRIRX 1985~1999 4E7 5B 4F A
Wy A K A RUE S B PR 1996 Fin 1997 4R &
BR HEF AR R AL BB A
(R 43 50k 0. 446 +/hm® F1 0. 346 +/hm” . FH Xt
PR 28.900, M ZHCH 0. 678, K E B % KT
(3% 3). FrE&EAEY R BRME ) M H
1B, —E MR ZE RGBS, MIMEAS S LT
SEPMEH SRR ZE AR ERIFN, B 2 BoR, ER
X 1991~1999 447 bkttt 0~500 em + )2 438
IRy B AEUME S5 WL E 22 Y A R (R AL
e 36 AP UL 1 398 7K 3 AR 0L AT L0 {7 T
WHE 4y 3 9 462. 7 mm A1 480. 8 mm, ¥t 1% 2
—3. 7500 M3 R R 0. 675, 355 T # B E KT
(3R 3)., BAIBUEZSE AR, WinEPIC BEALIE T
B R R X AR 2K 7= i K 3K A
AE AR ) K s BRI 5T

—a— JL P44 Observed
~u— B0l {4 Simulated

ZF 49 £ & B(thm’)
Annual biomass growth amount
cocoocoooo00
cLNMwRrULu®o O

1985 1987 1989 1991 1993 1995 1997 1999
2E 4} Year

Bl ERELERXITRFEYEEUESHUELR
Fig-1 The comparison of simulated and observed Caragana

microphylla bomass in Loess Hilly Region

B2 BRELERXHTHEO~5m LiF
Ko & EEMESTNER
Fig-2 The comparison of simulated and observed Caragana

microphylla soil water in Loess Hilly Region
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Table 3 The comparison of statistic values of simulated and observed annual biomass growth and

soil water amount of Caragana microphylla shrub land at Guyuan

BRI E KR (/hm) A 43 &K B (mm)
i g Annual biomass growth Soil water amount
frems Bel (i WL HiRf i B LI Axtins
Simulated Observed Error( %) Simulated Observed Error( %)
F-H{H Average value 0.446 0.346 28.9 462.7 480.8 —3.75
RMSE 0.479 49.08
T 1
CUSRL y=0.6345 x+0.2264 y=0.2295 x+352.42
Regression equation
LB

0.678" "

Correlation coefficient

0.675" "

2 EERES
2.1 FrERMHI S AT A

AU WinEPIC B 1971~2000 42[a T 4

MR R RS A7 AT T S A BB 5.

600 [

550}

500
450 L

(2

SRR S PR b A 4 B A K b - 48 K 4 A5 4K B
#5. 1971~2000 42 [ EAE R K B2 282~591 mm.
FHE N 4344 mm. brifEZE 874 mm. LR RECH
20. 196, 30 4F P /K B 52 S0 0% S ik TR 3 (1A 3
(a)l.

tation(mm/

-
5' 400 (2
@S 350}

5 300

ccipi

()

30+

FREEXK
Water stregs(d)
3

0
0.7
06 (©
0.5}
04}
03}
0.2}
0.1

KAEEH
Water potential

productivity(t/hm")

0 . a

19701972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000

fE48 Year

B3 BARERXEKE FERETEMEXRESKSIEFENBEUETUNS

Fig-3 The changes of annual rainfall, simulated water stress days and water

productivity of Caragana microphylla forestland at Guyuan

1 30 a SERP TG T [ JFK X AT 2B 4 A
WKy 1 0. 171~0. 659 t/hm®, T2 Wy
0.413 4 /b BEHEZE . 0. 142 ¢ /hm?, A5 5 Z 8 Wy
34,45 Forp 1971~ 1980 42 (8] by 4 42 HE 4

RIS 050 t/hm”, fy F - 40P K
FREKAMG FE R A 2 KRR JT T 5 e, 1981
~1990 AT 2 B AR AR BOK o e T T fE
9036 t/hm” .+ WK BB AR AP 4K
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BARGEYS TR KL LT R hE . T Eike
HL 52. 2 d;1991~2000 SEJH IR FY S B AR AP K
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4y, 1710 a A= (1971~1980 48 ) i S bkt 0~9 m
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Fig-

The simulated monthly_available soil water amount change in 0™~9 m soil layers of Caragana microphylla

forestland under real-time weather condition at Guyuan
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Fig-5 Soil moisture distributions in 0™~9 m soil layers of different

growth age Caragana microphylla shrub land at Guyuan
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Simulation of water productivity and soil desication of Caragana microphylla
shrub land on semi-arid hilly region of the loess plateau

LI Xiaofang'> LI Jun""", WANG Xuechun's ZHAO Yujuan’, CHENG Ji-min’, 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 W ater Conservation, CAS & MWR., 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- The 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 semi-arid loess hilly region-

Keywords: Caragana microphylla shrub land; water potential productivity ; soil water dynamic; WinEPIC

model; loess hilly region



