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A= Po(T)* exp[ R(TTﬁ] (8)
2% , Po (T) , Po
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L
L=Lo+ (Cv- C)(T- To) (19)
“Lo T (O /kg), To=20  Lo=2448.8J)/kg, C.
, Cv .
A (3/am- s ), Chung'
A= (b + b @ + bs QY?) /488 68 (20)
b1, b2, b3
Cn Cr
Ch = Hl'aa‘BLT+ Hz'%_T (21)
CT:C+H1Q§Lh+H2a . (22)

cHi= (T- To) CvB+LoB, Ho= (T- To) (CLA-CvA) -L A&- AW, C

. W /kg),
_ i}
W—-gh—TaI_J (23)
2
S (z, 1) Ec
) = s 0d (24)
c(t) = Z,t VA
’ y VA
S(z,t) = (a1 + az)Ec(t) (25)
, ai, az y . (25) (24),
J.:Ym (ar+ az)dz=1 (26)
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L (/2
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Lr Ec
(3) (4),
1)
h(z,0) = ho (29)
T(z,0) = To (30)
2)
- [(K+DHV)%+ Dw%+ K]Z- Es(t) (z= 0, t> 0) (31)
- [A%+ PLLDHV%- C. (T - To)C}n] = G(1) (z= 0, t> 0) (32)
D Es (1) , G (1)
3)
h(Z,t) 2=d = hd(t) (33)
T(Z,t) 7=d = Td(t) (34)
Es () G (v , (3) (4) h
T . W=n, Y
D_dbh ) Z (35)
0
[5] D eardorff , Cu Ce,
H b H cy pr Epc, U *b U *Cy
Bb, ﬁc, Eo Ec,
Ev= Bbpr (36)
Ec.= ﬁcEpc/(l"‘ r(min/rarc) (37)
Ri= LEs+ H + G (Es= Eo+ Ec, H = Ho+ H) (38)
" R , LEs , H , G . Tanin
. Tarc 100 s/m 50 s/m.
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Rn
Rn: Rs(l' r) - RL (39)
: Rs y , I 3 RL 3
[9] , . :
G
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Bi= EJA;(K + DHV)j- 12 + 2 Az (K + DHV)1+1/2+ %ZtSh (43)
Ci= - EJA_Z(K + Duv)ij+ 12 (44)
D:= > Az DO )i 12 (45)
E:= EJA-;(DTV)j- 12 - EJA;(DTV)j+1/2' %ZtST (46)
Fi= > Az (D TV)j+ 1/2 (47)
Gi= Kjr1o- Kj1p+ AZSjn(Z, t) + > Az (K + DHV)j- 1/2h1n- 1t
1 1 Az n
[- 2AZ(K+ Dhv)ij- 12 - 2AZ(K+DHv)j+1/2+ AtSrJ hj" +
EJA;(K + DHV)j+ 1/2h?+1 + 2 Az (D TV)J’- 1/2T1n- 1+
1 1 Az n
[- > Az D) 12- > A Ow)i+12+ AtST] T +
EJA_Z(D v) i+ 12T %1 (48)
(4)
ATM1+ BT + CoTlii= Doh" i+ Ezhf™ '+ Fohlii+ Go (49)
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Az= - E]A_z/\j'l/z' %(QJ’"' O- 1) (50)
Ba= gao M G@+ G+ S At g (aeat )+ G2 (s)
Cz= - EJA;?\HM*' %(Qi+1+ ai) (52)
D:= EE(MDHV),-. V2 (53)
E.= EJA_Z(R/LDHV)J" 12 - E]A_Z(R/LDHV)H 12 - %Ch (54)
Fo= 55 (ALD )i v (55)

Gz = 2Az ATt (- 2 Az A- 1z - 2Az Ao vz %ZICT)Tjn-F
E]A_Z Ne12Tfen + EJA_Z(R/LDHV)j- 12hf 1+

[- EJA;(R/LDHV)J'- 1/2 - EJA‘;(p\/LDHV)j+1/2+ %CJ h" +

> Az (ALDwv)j+ 120 1 + _JZ-CLTO(Q‘ni» 1 Onj+ 1) (56)
n v , At , Az
(41) (49) , ,
3
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A COUPL INGMODEL OFWATER- HEATMOVEM ENT
IN THE SOIL OF SAND- FIXATION AREA

Yao Deliang L iJiachun ShenW eming
( Institute & M echanics, CA'S, Beijing 100080, China)

Abstract Based on the Phillips & V riés theory, we have suggested a coupling model for
simulatingw ater- heatmovement in the sand 0ilw ith vegetation T he effectsof tempera-
ture and vegetation rootson the exchange of w ater and heat betw een atmophere and land
are firstly analyzed Then, we have provided the formulae to estimate il evaporation,
canopy trangiration, water- absrbing rate of root systam and heat flux in 20il A Crank
- Nicolson difference scheme is constructed to solve nonlinear diffusion equation to delin-
eate the physical process of w ater and heat exchange in the sand il covered w ith arid-
endurable vegetation to prevent the Tenggeli D esert moving southw ard at the Shapotou
Observatory. The computational results have been compared w ith measurement and turn
out in good agreament w ith observation, show ing that the present model can be served as
a useful tool to make scientific decisions against desertification

Key words sand- fixation region, water and heat exchange, coupling model
© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



