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ARTEEKRSG SHEREHER
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W E  HEMASOAYESEE (Simple Biosphere Model) HpEAME R, M HH
FRANTTEYL. IRBEEAREAEITEEE. LBEEMTAME KR,
Darcy K r BHERFERE, HWEEREEYBEANEEEAR FRESH. 26
T RBAEAUENNPRSEMA. A TREREIJE RN TR R TR
[ZEASHERTH HETER SHRDE=FHEY, 7440 FR L8 SBB05E
B, #77RSEA (OFFLINE) Rk, #R&0. BUEMMEEyRBE8= e m
FRATHRERZAAS FEEECE, CHRMR TR R K SRS R,

XA MRLHBEL ARED AMEH FEE
1 3%

TIREEXRSHRERSEBIRASHERER (GCM) BBHEREHREXSH
WA Mk BRADHERER.

E GCM PHEAMNFLHEEIBRRSBRES - FNESAANTHELRE. 9HH
RER S RORERE, Bk LERMMEEEST, XNMSERETEREEE—ER,
EHMFRREHRE. K BB SR RET RENRBRANRTEARE, R/
HE5HENEESE -EX RSB ENNEN. REIBRSRILNREEN L2
S, DHEXRE AR EEEE, AOESTRAEMEE. Bl
B BPGESNIEEE IEEREHGERICTEEN S, BRASHANE
EII,ZJ"

Dickinson ZPV % B T — 4 4 4 B —F < M & S [ Biosphere Transfer Scheme
(BATS); Sellers %!/% J@ — {8 8 4 Yy M B [ Simple Biosphere Model, LLFi%k N
SB], BB ETERERAHIEAPHERE. AXBHIMEARBHESRE
RE, £ GCM A PEBEENER, FHLSERTRANTEENRATEHE. &
SiB @R, HFEMEBEANTEFEEEPAE WA E T HER, itAEgE
ERBET RS MR w7,

SBEILRETHHE TEEEERENEYB AT ESAR, BhFHIWKHE
BHERRE FREATTRETRHE N ARSERAE". &35 %N SiBHYER
B %, %t SiB RS THESR (MSB), LMEBEFRARERESTRBS,
IR EE R T ASRT B R Darcy KK TR RSRES D, EHEM SiB KK

19970817 e Fl, 1998—10-19 B B/ F M
» EFHAKRHELETRMA 49575251, FARTEHERPELDRARIERS (No. 9702) WU
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EHEY TREER. YRy EASEKGEINPRERER. & TRk a LS H
THEARATRENESZRASMERTE, RBTER SHANPESHER, &
4 RN FERSBHNGOR, HTTEAH (OFF LINE) &%.

WA SIB MRS W m(1,6,7], THEEEREMERST.

2 Ee0/58 SiB (Modified SiB) $=#HI51E

21 REEREEHFR

£ SiB th, BRHEEREE —EnrE
caéc = Rn,c_ Hc_' ’lEc (l)
ESBERD, TMHH=ZE, F-BHEEE GEE X002 m); F-RNERE,
HHETE (MERE), F=BERENEEE. HEMSBW, HTEMABHFRE LN
HWEK$iERE, BEEHE—-SBARETFE (MELB), EHEEEHMHABRE TR
(fin—k-1), TMBENRETERABENERNIERS FTRZ M2 HT
BRpE MEERUTEELNEEN G DRGSR E.

8Ty _ Ruy— Hy— iEg 2

Co a d| * (d) + dy)d, HNT@)- Tal ®

EFROMRHP, T HT A3NEENLINERBE (504 K); TONEEL
WEE, HFETU)=T,: R,.. R, ARBIRERE LKA RN REN
f: Wem™), Ho. H, 0RBRIRERRHESYHRAER (R W-m);
E.. Ex2HhRENIMEREABEDHERE (B0 kgem™-57); C.. Coh
HENIREZRRAEZYNHER (B4 T-m7 k) ADNRKERE (&
fi: WK m™"); FiRcRFZHEERE, g ETHEARY, sZrRLt, psER
AR R LI EER.

EEANRES. RESHEER LRPHESHEITLARTEREN T LY
B

C

BT 8qndd)
C('}—F == (3)
Hépg, (DRS /2T HENMER:
gpli)= — A(i)a—gﬂ - P1LDV(£)C|(E)6—];AEL) - p]LDv(i)Cg(i)ﬁ—g%. )

RKPANMCOA P AREFREMDINAER, LAEEER. A (1) AU%-HR
BTFAESSIRMAER, £=. FZMBATARIHNSAMMBER. Co0)
D, OAC, ()BT (20). (20) F1(22),
22 RiEAXGEHSE

RENRURE - 01 (1) E. SRRERINEE: (2) ELBRATN
R FEN B AR THHS AR RN RBE.

9 4
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EEEEPAIRMENERBL F=21TB: O EL, AR ERBEYHIE &
X, @ Ey ARBEMTME SR SBR, 83 0RE 5T 8800 1 KU A KR
B.OFE AWIBEEHENESR.

WEMEEE S KRR KR ENEK REMESRE. AERTRY
o2

o )
ffr =P - Eyc ’ )
“l £
WEEHY:
oM, Ey .
=FP,— 6
or g o 6)

HM,, M, BERREEEEEY LRI ER (RE: m) M <M.
My€< My oanr BPM s My o SHEZZMBEOERWHEIOHETFE (2
f7: m), ZHARUHERH .2 mm EMNAR. P.. P, AEERMEEZYRI KT
BE (B mes), E. ELNBEERZEAZDHENHIOKGER (B0
kgem2 s p MARIEE (Bl kg m7).

THEREERHAKSNE (MK AR ¥R RHEATHENBE AWV
B, TIRERNTEENTHBREHEHSEE. KAV HEEBHYTRE,
HASHEHFRNT:

e _ 1 1 )

[:‘I‘ - Bsdl [pl o1 (Es+ Edc,l + Edg.l) Q(l)]‘ (7)
W) _ 1 1éQG) _ 1 .

& 8.4 [ iz (Egeit Eqg; )} 2< i< &, (8)
WG _ 11290 _ _

& e.4d; [ 8z Qn:l k< i<n, )

dE I BTMEE (B m); QONE I BLWKKER (B mes') KR
WA T ME KT BRS (B mesT); QORSIZKEE. HFEHSHAR. —
RAFERL (). B PRANERY, ), RHATLIES.

QU= U D+ U, G) (10)

@k EHEENRANBARE & P RS LA (A m-s' PR

MoK TE 58 — B TN P AR B3
Plzmin(POsKs)a (l”

Py FREE) 0 4 A R K
Py= P— (P + P,), (12

HW(EH=10, P =0
R RS, (CERENRNEM, M EKSEHFNEE DR, #iAL
Frk. BRENBERO, = K, « W2 (B m-s7).
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HEEIPUMEEAER (S8R ATHRELBHE A ABRN, Rkt
EE kB REARR. RERRE,- p)SENBEENE HHARC, (HKEE
W) LREEBR (run off} (B mes™):

Rog={Ps— P )+ O,, (13

23 TPAIKIRIES,
ELHEFKBERAN, TRTHKSEDTERZESNEME HHIFAER T2
B, BRBRKSEHNEAEANTRE Darcy HHMBRRER:

U= = KGO S+ 2 (14)

UDRE I BHKRERE, KOXE | B LMK NS FE (hydraulic conductivity),
PORE I BLRKE. FERHMUNE-DAEHENERTD, S MIEAERAM,
THUK DT BRBAOR SKER X RN ALK, HIE OB~ 10197 S H:

K= KWy e 2, (15)

BATEX B FH LIRS A MARE, wONE | BLNREHE. Ko mk
HpH L ERY

Yli)= g, - W) %, (16)
v A LIER K. B (15). (16) AR (14) 5. FTEANER N
Uy(i)= - p,[Ks cW(P - K ey, s B W(i)B” . ﬂgﬁ] {17)

2.4 HBRIAAGES
Eﬁmmﬁﬁiﬁkﬁ$¢,Eiﬂﬁ?ﬁ*iﬂ#ﬂ&iﬁmﬂﬁﬁmimﬁﬁ
HERMFER FEFREAL S RERASKRET 0.05 B, K EABRELRES
AENEE, TEMEALLBBEN /4, MALPHASEHRE LSRR YAIGE
g, FTEIZE MSIB BER thot Bk MRS SR 4 B,
TP RARERU, DR K FRR

203) ET()

U= = Co (DD (5= + D (D5~ (18)
K,
o= E%%{%?]_B th;f)z ? Wi o (19)
D)= 229% 107 7(1—[(,@)[2—33%] [6,- wieF, (20)
= — Rl;( - {T( ’deﬂ::l[tT(,)] [;(%)_F ]esa.[T(x‘)]}. an

£, A WLIWHIRE, ko= exply()g/ R T R, KBS HEH (461.296
Yekgt e KM Py ABREREE; HA. e (TEERENTORNEAUKME,
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3 XWiph R HARRR

3.1 HEIFE &

U M X AR R I BF A NS5 3 BF 9T ( HEIFE) B F HAPEX B — g4
HEIFE £ E M PR EEL T RaX BEHRE PR, BT EMHAEERREN T2
WE, FTHEREMNTOESN. PE. L8, CEHAPTER IEEHE (I0P)" 1]
W 1992 4E6 B 6 A 00:00 F 19924E6 § 12 F 23:00 s ( B MR RRA
3 B L I 3
3.2 PEIR SRR b S R ISR ST I HE

BT (37°27N, 104°57E), BTREBLAMEREE. £ LBHE
BTR. EHAKHE. LEMMANS YT, HEBENEEER ), FHTHEMERE
B ATFAEBBE SILHKUT. FEAMEYFHA DLRFKIRE PER
kT TWEL, BUEMNBESKREN 2%~3%, RUHTBERMNA 1.4%~24%
B Sk B ]G A . H AR D 3.34% ~3.96%, HESAKE 0.7%. MRV E
FEHEMIRE, HYRY, TERYX FERERE. WHEN 1%~2%. FXH
FARYRIR 199348 A 14 H~8 A 18 AFEMHEANENERE. LMERS KRN
ZHEBY, R & KERA AP EAMABN, MBEEABDHRED 2.07
m. BTHbH, WEELPHE REERER.

3.3 ¥FETFRE Cabauw 3£

Cabauw LB S TH EPHFEHMERE L (51°58'N, 4°56'E), KR 1987 £
TF 200 m (O4kHE LY. BEIT 30 min — W, ¥EFRMEMER, AXERAKE T
Bfrgisl, WRKBEA: ASHOGES. #ER DRAABRNYESTSE.
WM A 20 m, TRIMER A E 200 m AL EERY. BTRFEEEE F-LFE
BN, TANIRIE, BIROMEER 99%, M EEBEECH 1.

3.4 DI <HREY

FTHEMMAREBEAT D H SR H (Manuas) 25 km B B bk 5 (2°57S,
59°57'W), W 3Sm, MEMHERCHEEEHLNAELE. BAGTNEEERT
45miH 2 AEHSE2ENE. WRNMEHE S/ FRR RS, KRERES.
SiE. BEEE. AW, REATE. £XEATI93E9ASHEIR S ANHN
R HP RS S 2 ORI T &% 0Rkle, 7, 13])

4 HRRITE

7E MSiB R, FIBSB MAPHELMAHAPZRSRAFTRATTH
H, ANRESFEAETROKETE AAREHERM L, RANEAT KRBT
B, FORAGEHAREEEHE RN TEEER. XRESHPHER.

HTHUHETRRETFEDEBRE S EARSHNLEYE, FTEHRT —PREX
%, HAFEREDTUEERNEE S LIRS KEHELFR SRR EE
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A Modified SiB to Simulate Momentom, Heat and Water Transfer
over Various Underlying Surfaces

Liu Heping, LiuShuhua and Sang Jianguo
{Department of Geophysics, Peking University, Beijing 100871}

Abstract Based on the Simple Biosphere Model (SiB), a Modified SiB model (MSiB) is developed to
simulate momentum, heat and water fluxes over different underlying surfaces such as grassland, forest
and desert. Instead of using Force—Restore method, the heat conductive equation is used in the MSiB
model to get soil temperatures at different depths. Since the MSiB model is aimed to be used not only
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over the vepetated surfaces but also over deserts where water vapor movement dorunants, the witer va
por diffusion equation and Darcy's water flow equation are used simultaneously, By using the data ob-
served in HEIFE and Shapotou desert, this scheme is proved to perform well in simulating water and
heat flux transfer in the deserts. In order to examine its ability to simulate water and energy exchange
between vegetated surfaces and the atmosphere afler modification, two off-line experiments are made
by using observed data in Cabauw grassland and Amazon forest. The good agreement achieves between
the simulated and observed results.

Key words Simple Biosphere Model (SiB} heat and walter exchange water vapor and liquid
water movement
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