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SIMW ATION OF SOIL WATERDY NAMICS IN A CARAGANA
INTERM EDIA WOODL AND IN HUANGFUCHUAN WATERSHED :
REL ATIONSHIPS AMONG SLOPE, ASPECT, PLANT
DENSITY AND SOIL WATER CONTENT

JIA Hai- Kun LIU Ying Hui " XU Xia WANG Kun and GAO Qiong
(College d Resources Science & Techndlogy, Key Laboratory o Environmental Change and Natural Disaster ,
the Ministry  Education  China, Bdjing Normal University, Bejing 100875, China)

Abgract With an increase in vegetation coverage , there can be a decrease in il water content due to up-
take and evgpotrangiration by the vegetation. At high planting dendties, poor growth and even nortdity has
occurred due to the decrease in il water content. Hence, a better understanding of the relationship between
il water content and the dendty of plants is inportant for desgning dfective redoration projects. To sudy
these relationships, we developed a il water dynamic Smulation nodel of a Caragana intermedia woodand
under different dope gradients and dope agoect in the Huang uchuan watershed conditions based on previous
dudies and field experiments. The node took into account il characteridics, precipitation irfiltration , vege-
tation trangiration , and il evgporation. Daily changes in il water content , trangpiration , and evaporation
of Caragana intermedia woodlands with different vegetation coverage , dope gradient , and dope agpect was
smulated from 1971 to 2000. Through nodd smulations, we determined the functiond relaionships anong
il water content , plant coverage and dope as well as the optimal plant densty on flat dopes. With further
dmulations, we determined the dfects of dope gradient and dope apect on il water content. When dope
gradient was less than 10 degrees, the optimal planting densty was sendtive to dope gradient. In the range of
10 and 30 degrees, planting dendty was not sendtive to dope gradient. Therefore , when recongructing vegetar
tion, it isimportant to consder planting densties on the hillsdes with dope gradients less than 10 degrees.
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, ,2001) (
( ,1992; 1993) , ,

: 2004-11-01 : 2005-04-07
: (90202008 ,90211002)
* Author for correppondence  E il : lyh @res. cn



911

(

1.1

1.1.1

(
1991 ;

(2002 ,2003) ,

,1997) ,

1)

, 2002)

( ,1992)

,2002) ,

(2000) (2003)

( Caragana intermedia)

lsin(cm- h™ )
I'rain® 00S( SIp)
: Rn(asp, dlp, lat, day)
(asp(°)) (dp) (lat) (day)
, ( ,1994)
P (asp, dp, lat, day)

dp ,

(1996)

(ETo) ,
Penman-Monteith (Richard et al. ,1998)

c
WEK A I R

and /

rain
| #E |

Evapo-
ration

AR . 1
ET,

h.

rain

g8 ¢

Y

RELER
A Top soil

G
ne
° ¥

®
®

A A
ELmY

Bottom soil

J191es (10§ P-gEhH-

1
Fg.1 Sructure o the node of il weter dynamic of
Caragana intermedia wood and

1.1.2

, Bucki ngham: Darcy
RaMs  (1982)

1.1.3
(LAI)
LAI )
LAI (Runmning &

,1995 ,1996)
( ’

LAI ,
Goughlan ,1988;;



912 29
1998; ,1996) LAl CVay , 1-
) ) ) Cov, 1
(Lma) 1.2
LAI L max
, LAI , )
—_— 39°46 N ,111°7 E,
) ; 1100 m, 6.2 ,
) 368.7 mm, 1 946.6 mm, 3
Go (Go & a.,
2002)
) 1971
(Running & Goughlan ,1988; ,1998) 2000 30
Os = Cy- LAl gs
) Cq , 2002
) O = 5 8 , , 9 ,
LAI/ 200 (Allen ,1986) , Cy LAI- gs = LAI/ 200, 1m , ,
Cy =1/ (200 gs) ,
, 2003 7 9 , LF
1.1.4 OR L -6400
) ;20038 7,
: : : 6 ,
, ETo , (2002) (2003)
LAI : (2003)
, LAI 1.3
1.3.1
(Korun) LAl ( Kai) 1.3.1.1
( Keor) (Ks) 2002 5 8
(K), : , (1 len
ETt = Kotuir K Keovw Ka* K- ETo (1) Hrain (1992)
(Richard et al. ,1998 ;Nouvellon et al. 1982 1990
2000) LAl yKa Kooy
: ( ,1992) Jm=6cm-ht
Ka =1- ep(- 0.7LAI) 2 10 15 cm
Keoy =min(1,2 Cov, ( Covr) ¥ 4 1) 3 : 15 cm, 20 cm,
h - Cover , 195 cm RaMs  Braken
, , Sek(1985) ,
, (Richard et al. ,1998) :
: W=".17.4 % (5)
Ke=min(K (Komec- K) \ CoVanlomed — (4) kPa Rawds

(1982)



- 913

6
1 (L -6400 )
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