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MTENMNNEEFAFHANAHWENE. B THEAEFERE. Ll TR PR IR
WA FTRASHEERGEH (4220 RNA4)E) 0] E 35 R 3FEE R A
BYHEIBEE P EEN. IBEETH. XHFEWITHEFAE. XXEEEEXEN
SAST E&f b. MAFXHNMEEIE. #THRERERMBR. UEAINE AN,
i — AT EEE.

2 SAST ®j4¢

SASTREZEHENTETIENHERE H41THRTE (KABHBH,,,. KAHRE
KEBW,,,» SEREED, KE®Hp,,) RILATZHE (NEE. EAHEFEKYEFT
EFRBLEYS,, RENERG ). 2FHKE. BBATHEEXRTEE R/ ERERT
BEAXNSEETRNAENSHWHE. MRENEXRIFEFRIT T, EFTHER
fb. XBRRNMFEHERILH XK SAST FHRE. FXRIFMILTSHE iy 8 & AR ar LA
MBI R B, RIEEHEA.

2.1 BEEHAFRE
21,1 sk ERFBEiAL
EX 27315 K BRI H,,, =0, HiEERFER
CHay _ 8 [
it cZ;

T
KJ,@ZJ_ = RS(Z_,)J. (1)

HTEXNTABEESHARFEN. FFUTHNIKHABITEER, B{E Beer Eif

R (Z;)= R;(0)(1— a)exp(— 4. Z;), (2)
Kogpt = Runi + G Ho— by, (T, 0)
Ho,= cy (T, = 173.16)— £, L W o, p1. )
Cp=19x 10528L; (5)

£

He, 7T, 08%. R.O)HHATHIEEWRSER, Ro 2T X 10 55k U
H, MAE, 533 A EHAMEH 6, IBRKFESENER. [, ATEEARARELEK
CGRAKERRBHES, = 10— 1)) po, NEWAREE. o AEEHRRE 4, HH
FRE L, AKRIERKRAEZER. o) AKBIEALE, o AKNEFLE. C, AT
PHATR#AE. K, RARMESRE. SASTUISH TER G R.
FROHRGEET INKRABH,,,. T, X1, BHHFT— MR R E
Mg —. LERFENESREETNMo RSP —FHE M REEE. B (1)
T<273.16 Ks f, =1.0; (2) T=273.16, 0.0< f,; <1.0.
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L. MW, THHBARESKRAERLDE. RRARASREALFRSE. 7 SAST &,
BN BESEAEE =R (EHFRTERZLPRRTEELRE). EXE/EZBER
D, . ZRAEKYEIW,,, . WERE (=1 BHTKYEEEY
W i D))
Ct
MEREZZT&EZ(=2. B FEWN
oW D?})_

=psn+1ﬂ;}__1f|'_ Rfl_Ean (6)

s
Ct
Hepp,, 7 THRESHAERENER. I, WHERTSETEIRZEZER, I K AE/LE
RERAKEIRABRE, R, AR FRE LMW R, 275 R0 16 P4 th 5
Wi =1y + R, . 76 SAST i1, Blf— 1 BRE FENBEAEKEHMIGRE, #
AN (C), TR Wi, ¥ TEZRENRASKEEEEIZZE SR B XE K.
MEBBEKRERFIFA-FETHRRBBETENASZE, SASTH|HEMALER
Iy, RSB T

Ir, = 4.2129% 10° d; exp(— C.), (8)

HPC HTTHRHEE) KNRK. REMNABEEL L = min(, W, .4, X
Ha,. A/BAREREBEEFHANABLK.
213 FTEERRRETERE LiikE

EREHAOIERAE = rE: BANHTEEES (FEFATHS), BEEFEANES
FRTRASKHR-ENSREEE. MTEEES. ARXMTIBENSER 4K

]f P If:, _ Rf:,, (7)
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éD
[Dl af; ] = — 2.778% 10°C; C expl— 0.04% (273.16— T,)], 9)
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K, Cy MO, AERWE, WHLEEMMmE.
HEMEETRUBRBERREEX, ELERN

1 {?‘DZ; _ __Ps _pt0p+pself'
oo | = e e a0
HREEEIMNERANGFEEE, RENERE p, N
ps=plﬂp+Pselfa (11)
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KRR SR ERER

1 Dy 1 €Dy,
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Cr [Dz}, Ot :lm [Dz; Ct w" (12)
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dpan
pan ds

Z_CR]. (13)

HTARERBATERE TENER. HRAEKNRESROTRER, KERE/D
KIERC,, H
_ 1 (?Dzj _ %
Cr, = |:DZ, Ct ]mi— hi 19

Hen Z2RCAIEATSHRE, Mdsy ARPRAEMBEN TERE. TRl SEER
LEECE A

I cDg
[Dzj A ]=CR=CRI + Cp, . (15)
MFRE, EMAEESTEELZmMEAD, BHEAHETS., MmN

EEET, BRIGESELTRMEGXSH. TINARGKESWE EAER
T, HEREHTHERRAGOEE, U FEMERTE SASTHEXSHIELTEESH
MEE. K5, HRSERXTE T BURER R B3 2 Rt TR A K 447
2.2 HXBUHNME

XBAHHEANESRE. SHREELERFKEANGIT TR
221 FEFRANH RS KRBT

SAST | AR PEBRERK=k,+ k,. Kbk, HRESIEREFHRE, k]
WART B RATIRMEZMRR. EXROIMFE 1 &, HSEEIFEL BEa
W)

(16)

ko= ot b 1000l

I'+c| p
ZE, pHERESE, a. b cHRESHWER. T
ko= k,+ (7.75% 1073 p,+ 1.105% 10~ ° p2 )k, — k,), (17)

HAk, HkPER R, L, AZSMIERRE, p. AEREETE.
2.2.2 AFKEEAD

ENERBAKEANECRETEEBSEMNKE. A Loth f Graf g g
A,

{Cmina g},l; Ve,
e = I8
Cr icmin+ (Cmax‘_ Cmin(}'e_ }'i)/?cs %Ti'( Ve, 8
HAC =003, Cpa=0.10, y. =200kgm™, Hwy HTFEHRAHRFE.
223 TEABE
AT, HEFE<25cmAREVERS>25em MRS RTARIR. £HE

BE TSR ER,, EAERNUEER
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0.5+ (af_, — 05)expl— (0.0lexp(Ar 7 3600)], &S,
o = ][a? . — 0.071 / 86400Ar, RiEIRE, (19)
vad_ | — 0.006 / 86400A:, FrEiLix S,
LI BEEZIZBERKHAFHEMNEE. FXEI7INBESTR, N
2, = o>+ ' (1~ «®YF(N, Ag ) (20)
A
FIN, Ag)= N>+ exp[l— (1— sind3)}— L3N? exp[l — (1— sin4§)),

HbhNhTSh=®], ABAXHBEAR /3 HEDH/IME. FRESREEEZER
BE, SASTHEERZEHE 1.0cm FrEMEMAEZE O], HERAARH-L 0.92.
23 BESEFEMWE

NERBEER SENEZSE ABRFR (BESILEREREENEH) W T#
MR R T XK. FALERNEATTER IR, FTHAVE, SASTRETE
F=R2KH R (Loth f Graf ZEM I TR B SRR PIgE, —ERERETFZH 0 FEE
FPERRER), HFAEHSEERERETHNE: (1) AETREEEEAKT 2cm;
(2) SHMEERH B KREERTE 15~20cm AN, MHEXREEETK
BT 20 cm. X FRSE 7 BRI OB E T E iTiE.
24 BMETLSXSMHAEER—BELIDHIEINFH

FEHR LN RBEHF RSB HESIER (RSB RE) =4, HEETSEHE
MERBBIRY, EHEREHRSKEGTHRASETL, SASTVERKSER. B
B, BE. KaE. FEkEXPRENER BB REE

3 ERYECNE YEMERNEXSHATERNEEMERE

BEEMASSBRERBE 2N, SHAMNEEEAHTLENERERE, Mgk
MTFH I E: TEMEYEEEMREENNEEEMM SRE KLy REHTYE
TR HE TR A TEAE AR R T AT DA R 1k e 7 R A T T A WL A oA B R 1989
. 1993/1994 £ K 199471995 F (3 W XKD Mo HewX (MEXEH
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f. ESER. BRSEFRBRETAMASES WE RN RRBL RS THERER
.
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B, ERTEEZA WERK. AEFEEAFER. WARLIESEBKEHENE
R ESRERNER, ENANREAREE™, FHRARK AR5 4 0
2B SAST #5184 — M EERNESERKHRILIT £.
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TTHEEE, LT3R T A 2UME 2 R O g St R 20,
LR S F 8.5 £ 08 (10
HAA#E(16) HBHAE—-PAREEANZES, EEM®A 1000 hPa (8 500 hPa) 2%
T, YEEM 25316 K #FE 273.16 K if. &k, M 0.014 (5% 0.028) ¥ F 0.10 (&
0.2) Wm' K™, mAH&AUAT), &,
(10 F SHGRBE ), KERK. A% R L mER
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312 =AREF R & 1nl/ d

RNMEBETOT =ZMAHERERRI
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FRL L Kk=132217x 10" b,

0.138— 1.01% 10~ ¥y, + 3.2217% 10~ %y, %156< y; < 600K,
vE AL S
' ' L0.023+ 0.234% 1073y, W < 156,

FR3 Y. K=k + K,

R2HANT=MrENETLE. WR2TJLUEY, FRIMAFRIBUERSTE, MAR
2EREMLEN—%E. Y L= Rit3E 1989 . 1993 /1994 4£ K 1994/ 1995 £
MMBEHTEY, B 2A4HT=2FFEIEENMEENEUSGR, ¥T
1993 /1994 4, HFE 1, 2H3IXMNEFRENRESMARBETE, FTRIAMINMNER
T —— BB RRES (57K 2 2BAHRE
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M2 FHHBRESRBEETE T R LR IR
(a) 1993 /1994 . (b) 199471995 7

BB RE, FSEESHMOEAEE 2~3 XK. #1989 F. 1993 /1994 4
1994/ 1995 EMHEER, ERXENEE—KNT 100~250kgm™ 2 H], WE
ZNEHEE —RNT 200~400kg m™ Z A FHAEIITEEEEN. FRE2HKE
R 1 5FRIMNKE—F¥B/D. BRHABULERER. BABRKEAE -EE7], H
HEWEARN FEHEHXMEEERFZHE, XRHEAFRAMESRIOT TR

PR B 5B 1R A L.
3.1.3 FE K464 Yk

ATH—FTHRARRESRAEKER TR, RAFRNHEMEK (0.2, 03 Ff04) X
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H3 AEMRESARARRERNSGRILR

KERNEEEY. HRHE. EHEK
KED ST RHELMIEMSEEH, H
BARE(GA 10cm. MESHRMAS IR
(IEEEHWREIR) P. NEEHBEH
Z 5R A, EERHFYME T RBKRE
MBETAESERE, Tt ainR
BRE—-ENEH. EXRK x5E—%
FHE .

HERIZERTEEE, KEXNEBRBER
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MEZREMEMNIC, TRREXZAENARNKELN ESRZREEHRI, KHPD
KEBREETKEKY, SHEREH, XEXZEBERXKPOENBRED X, ®IA4E
A, XRAN, ESHENHASUER SHERRERERBTEREZRE, BBIEEH
EEMXREBEHNRE, RHUAERBYSKERDI, KERAMREZEHHAERZERN. N
maglERRERM. MAKEENRER®. EAX. HTEHEENE®R, AARBE
WG RN ERMNERBENEZSAHE, MXEEZHEENE D, WEKERBRE
PHRRFEREFENREAES. ESERMEIEP, REXENRERTRZRERN.
ETEENEZERMKEEZHE, RENKE/DIE, REET/), EBEEEEMH, LU
1994 £ 2 A3 H~6 HAR (EBE)., YHAMEFREKBE /N, RERERLE,
BB XBRERE (273.15K), RESHRIEEHMMAMmE, FHEIMILHEXE
B EIRE AR A, YKEAN, NFHEHRE.
3.2 EERBRROSEMIRKLE

FERBE N THREESHRETFEIRE I EXEEMNS2H. EXRESH
BE. SHINmERREEMEFERBMERKER. FEMHFFRAIANNE
i, HRAEHEHCY, FRandiEan XK, UTERARNETRERER
Xt = o 2 i SRR E T RPEAT K.
3.2.1 A &R BEREF BEGBOR XL

i i, PREEMNEORBEAHRE RECRE R BRTE T RAIAT
fett. B 4a B 4b B E 1988 /1989 £ ] 1994/ 1995 EE = MM EIE (T
EFER1~2m)., 49BRETIBEY 075, 0.8 f0.85 FRIMNESEAEITELNSE R,
AUEREEMBARNEHLBRAFTSENSRYE., THEREERMESED (X
PSR, R¥ERBERERMEHAR), LRmKBRMNUME 0.05, FiHEEREH
ik 30cm L b, EXRFRETEIAEZEZ S REG., IRmMREFEMHEE 00N, SERE
fI2E= R BCKE[A S0em L b, HHRHEMAMEAEE IS K22, B Bic BB AEE
MBS ENMSERTIANRERBRFITEANER, AJURHEEYHE AR
REEERSEMNSURMGE, YERmHEERM 035 FF 065 (BXH03), FRHMA
BAE2E 16 RAER: MERERBEMN 0.65H 095 (BE{IR 03), FHIHRAS BB
it 40 Kz, B, fTUEH, FEKRBENE G RHEGHEXH 0,
mH. XFhzmE R B IESER, A~ MR EKEEF BB MR RNEN,
3.2 E#HAHRBESE

ATHRAFRNERRED X BR, FRIITIRE, KRIMER=ZMFTR (FE1ALX
ML[20), HER 2 WXESL HE 3 WIwR[21]) XikE 1988 /1989 & 1994 / 1995 4E /)
BIEFITHAL E Sa M 5b (1988 /1989 4E) W RER, FERI MBI K HEERE
i, EHEBHE (3 A1 BZHD. WNERKL 0.1, EERIHEMNREE X, WKL
03, ERdRAMELEM, EREMBRAPERK. FRLAFR 2 XWNERTDRER
HAEEFNZIE, HPA7R]1SHNEAIEL. MAR2HTR I EE. EREIR
B, REAE 0L UE. ANSEAELDEHATER, FE1HFE 2 BIIF.

B 5c #15d (19941995 4£) MR EB/R, FRIWEE K BRAAELRI 0.2
Lk, BRENESMETELHERK, ST 2HEM, HEEIT—MALS.
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(a) ¥:E 1988 /1989 FEHRH WML (b) H=E 1994/ 1995 F5 519 T M 438,
(c) 32 o 25 2 00 M0 8 48

TRIMNTRIHEARRFHHARTRBRENEAEYE, HREURHES. BRXEET
0.2. MEIHEMNEM, FRILWFR2EHEMAEMML. TLHBBRERY 7T XE
H. BREEK.

MW ERSRTPFEY, 71 MNIREREERMEDERSWAEIL, 7R 2 HHELK
FTRIHEE, FATRBIDATFESEERT. FRIVEXRK, BTEREXH
HE., aTRM, FERERERTED, B ER a5 5 R B8 e DL %k HSERr
TR, FRIM2HEAAFRFHERRE. REARTETERRSIRENSG S
M.
3.3 WMMEIFKREDAIREIRE

BEPBUNBESKFEDT AN TEENGRIERBEEN, Jordan® R L2
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1.4} {b)
1.2F

for JHE o4
i ef/m

oE 23 30 43 A SRR L3 S N £ T |
1989 % & lglggfr‘ 2A 3H 4 f]

20

1 8k )

N B

li] | 2}1 l 3IH | 4}1 . S.FJ l

Loth/Grif = ECGAM  ---- SAST — MiM{H

Fs5 TRAENBEORLBEMEFRNGRER
(a) 1988 /1989 fEF AL AR, (b) 1988 / 1989 FHF,;
(¢) 1994/ 1995 SE LML AR, (d) 1994/ 1995 sEE R

T RE s B iG AL X — M@, BEMBREZS WH, HTUEEXHENTEEEZ LI
i, HEHKESKPEEABERE. HE-ESHM. £ SASTH, ZEITENR
BAKAAITASLRKANTAHBIHEE, HFEIEE, SASTSE - FEFKEN
Ml FE, FRARKES (C,), TRMRNTRER (W, ) $TEMNBEKE R
BB EHKEHME. BER. HAENC WEEXSE SRR 5 AR = E/E
K. BOMNGT =A%, RS M.
331 HEHKEHSFEHEBS

# (18) MEC BYEHE N 0.03 (XMERNFEEXHNE) B 0.083 (IEMFE /D
ME), & (18) FFENC, 3T E&BRA 4B E IS LI HKIE.

EFRRED, RITHERX (18) FESHIFELIFEK 00, 05 1,00 2.0 5.0 FXE
) 1988 / 1989 J% 1994 / 1995 £ M HIBH T ALALE. & 6a 45 H] 1988 /1989 £F (i%
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1.2
1.1} (a)

B /m
T /m

-

14 2/ 34 45 5H 1H 2H 34 4 sH
19891} 1O0S 1+
—— 00C, ——-05C, ----C, =:=20C, =500, —=—= WA

6 BRiFKeE T REBAA R R
(a) 1988 / 1989 SEF/ I, (b) 1994 /1995 £ EF

B4, BEREEN 1.0m) FHREMER (X TRHSG ), YZHRABEERD
FeoKRE R (C, =0.0 FRE/N), HERMAKE, SWHEGRHAZLK, BRI EED
B E, BERK, HEYEEANFKEDN][Q20~50C, ], 5WNERYES K
7. HE 6b AHEY 1994 /1995 F (KEEE, BXEHEN 19m) EFREHNER
(X TR EE) Brn, JEEUBMKSTENRKEIN (C, =008/, Lig
HRETHE, BSOC, MESHN, HERBENSRESENGRY SR, FER, ERE
(10 1988 /1989 ), FHREHE/. C AJEKR, WREHZN, WEHHE, KL
HEREDEED, MESE (019941995 F) MEHERE K, C,.XFKRBD
(C,~003), HEHHRZAE. HREXFHRK =5HHEFRAE. B THRHOEFEEB/D
B, ARG AR, HIRE MR P& AREmER, FrLi) 1988 / 1989
F, MERENC HYEN, KPNSENEFLHENVEELR (RHEERERH). BEm
RMHREER. FESEMANEHHEEXNEME. 7E 1994 /1995 . B KL
ME, HEMAMNEMAE/MFE, RAESFOKEAERXHEMET. T % EE % mE EL
AEDE.
3.3.2 XPl#AKRE LT

EERREP, BIMRSEFKEIIERME 007. 0.15 7 03 A EEH
1988 /1989 G K 1994/1995 FHHFEH T HE L KE. B 7a M 7b 2 5 &8 1B
1988 / 1989 &£ F; 1994 /1995 £5 8L, A H, XF 1988 /1989 4F (& 7a). HUC B KHE
03T ARGHEBIEER, WA 1994/ 1995 4F (B 7b), C,BE/ME 0.07 S %R
2iF, BA (18) HEAFRIIRESEHKENHTERERAHFEN. ARAESEES
. CHARK/NIREMNESEFEMER THIBENEMERRNSGRS LSRR
¥ &,

B2, EEFKEINSERBAEREFHERER, TEL-PHWR. #FH
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1.2
11 (a)
10
09}
0 8F
07k
Q6
05F
04
0.3
0.2F
0.1f

HRm
NFm

I ' : I : I . L 0 ] 1 i . . . .
1 H 2 A 3H 4 H 5 A
1989 %}: 1919;;1@ 251 1H 4H 33!

— C =007 =-==- (=015 e Cr=030 —— BAE

B7 RNIEFFAKREIEP R
(a) 1988 / 1989 ££; (b) 1994/ 1995 &

PR ER T, EREANEHRCE N ERHPERYE EERREBENER T, BF
AN HRERFKEE DR M. HEREXR (BE5EE/D) BER. SERFKEEN
C K, WEHERRE (FHHBEX) AIFER, SHRFAKEHNC VEVN. EHit, IFF
FEHERIBKE AN ELFINEHET, SASTHERAKWEFRAS (18) BRTUE
| (BIC FMEFEEERXTED) 2EHN). {HBKRAL O RN HEIE.

34 EidEAOHSMIRIE

WmeE 2.1.3 TWhAnTies), SASTHEE TEEH THAHZRES, SRR~ 4N
EHEATRLES KER~4EHNSE2EH, HF5ETEYSHEELT X, HIERF
FEL R ES (4 SSiB & BATS), HAFEXMHSELMABEIIENETEELKE
bl T xR A RS R BT L.

R4 B RBE 1988 / 1989 ZEf1 1994 / 1995 sERIHUE, SR EE LS TBMAE
EEESGERAERL, #ITEREAE. SR EZH, X T8EEFE (19941995
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EIREF BT, B 13480 7T 1994/ 1995 EHEER, FRBA, HJEEHMENGE
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B%). AT, EFREREW, TRAIHBENESMRFBEMAERE, FETHEN LG
B, ME/PENESSREZFMHAER. Fob, WURITFE THENTERLEH
YER, HB4. Homm R ENTE SRR o F oK,

SRR (FRE), HHEAFEANEN, EXERETEHME/D. BHREENED
AR/, ERSHE, EREELAEHEBRHAMBRCHET, B KWX 40 Wm™,
RMAHESNCHBAE - MCLATRENBLET A — T EEER, LFERHTZH
MERTEBRMERKM=AN. YHEREHM 0.5 ms™ 0, T &% N H i
K, EEMML 10Wm™, BEHERNEMAEA, RSN S HGE RIS KT
20Wm™, BREBREMEWE, thERM Z45~10Wm, RERL. 19881989
AN 240 1993 / 1994 SRR R —H (EBS).

ZLEirR, ERENTEERTSREAGABTIBT RIS, SEXSFHERTHEX. E
S5XRSIERMBEMEHENIEREIER. L, A —SUHEEEAHMREE RS
BRI AELRPEVE R, LA A -SRI,

5 g5l

Bt A BRI, BRNEMEZN TN RS ER. BRI REF XS
HHBOEERA —H1. FULESEDMRT. NMEEUTILIATENERYHE MR
AL

(1) EEREBEEEENEUPE - 2BHF, EHEABEMEARMMEEAEFTEHE
PR, TREEWMREROEERFARLMEWMRENRmZRAATE, &
HHHHATRTHEE, AYBNENERRGRNBRERK. MiZESIEHRE -
FHE—EMEME, LHRMANEERARBEFRANMETHEES S LTI
T BIBRLNEE FTHESREERT S LER.

(2) BUKRFAESHHEBDPEE - PMEERTF. AARKIE DB SERRL
KL sh 4 T e, 25 (18) BARRME M (BIC, TSR ELKmMED)
BREENY. BERENUAREKBIEMRS —EHR.

(3) HENELERIBAMEEWM SR MGEEL, AL iRS %8R K,
MAEEEHEERLREBREFRE HEREAMFRKESIRNITE, EHEHEEL S H
BEL SR+ a0 E.

4) ERFAENHFRERONERREENMIRE, SERXRDEHEREKE
EHmEAX, MEEANEEHEREE -ERENERE. MUKEEBREUAAEIH
E H R IR A

(5) PESFRLCTHEHTHIEEZWES (V. FSRFERERARE: KX
B, XM\ PMEFTBRMNRTFHREWE L, EMEHBEMENERKX, BIERE,




4 13

AE3F % ATURHARN S HEA S 8L BEUSEHR 575

KEWE RERLY. SEEPEELORESERL,. IEREES (<100kgm™) §t
(FFEMMESES) A EBHEE, WTF—-KF, L, AOEWE®EBAD, XA - % (0
0.1 Wm™ K™") E#iREHaTLLT.

(6) TR A/NEMR B HTT KR, ZAMZERTTER, IHTHETRALU

it —E k.

(7) BilERER, FEMKSEFBERR IR - RATERAFHARES

KSEGRAUA AL R, LAFA-E#ASIEEL

10

11

12

13

14

15

16

17

18

19

20

21

$ F X W

Walsh, ILE., W .H. Jasperson and B. Ross, Influence of snow cover and soil moisture on monthly air
temperature, Mon. Wea. Rev., 1985, 113, 756~ 768,

Wiliams, J, The influences of snow cover on the atmospheric circulation and its role in climate change: a analy-
sis based on results from the NCAR. global circulation model, J. Appl Mereor,, 1975, 14, 137~ 152,

Barnett, T.P., L. Dumenil, U Schlese, E. Roeckner and M, Laiif, The effect of Eurasian snow cover on regional
and global climate variations, J. Atmas. Sci., 1989, 46, 661 ~ 685,

Cohen, J. and D. Rind, The effect of snow cover on the climate_  J. Climate, 1991, 4, 689~ 7086,

Vernekar, A D., J. Zhou, and J, Shukla, The effect of Eurasian snow cover on the Indian monsoon, J. Climute,
1995, 8, 248 ~ 266,

Sud, Y.C, and D, M. Mocko, Development and evaluation of a new snow—physics model to complement SS:B,
Part I: Design and evaluation with ISLSCP initiative [ datasets, J. Meteor. Soc, Japan, 1999, 77(1B), 335~ 348,
Anderson, E A, A point energy and mass balance model of a snow cover, NOAA Technical Report NWS§, 19,
Office of Hydrology, National Weather Service, Silver Spring, MDD, 1976,

Jordan, R,, A one—dimensional Temperature Model for a Snow Cover, CRREL, Special Report, 91—1b, 1991,
Sun, S.F., J. Jin and Y. K, Xue, A simple snow—atmosphere—soil transfer model, J. Geophvs. Res., 1999,
104(D16), 19587~ 19597

Lynch—Stieglitz. M, The development and validation of a simple snow model for the GISS GCM_ /. Climate,
1994, 7, 1842~ 1855.

Jin, J M., X, Gao, Z—-L. Yang, R.C, Bales, S. Sorooshian, R.E. Dickinson, 8.F. Sun, and (. X. Wu, Compara-
tive Analyses of physically based snowmelt models for ¢limate simulations, J. Climate, 1999, 12, 2643~ 2657,
Sun Shufen and Xue Yongkang, Implementing a new snow scheme in Simplified Simple Biosphere Model, Ad-
vances in Atmosphric Sciences, 2001, 18(3), 335354,

Loth, B. and H.F. Grafl, Snow cover model for global climate simulation, J. Geophys. Res., 1993, 98(D6), 10451
~ 1464,

Loth, B. and H.F. Graf, Modeling the snow cover for climate studies, Report No, 190, Max—Planck—Institute
fur Meteorologie, 1996, 1~ 30,

Gray, D.M. and P.G Landine, Albedo model for shallow prairiec snow covers, Canadian Journal of Earth
Science, 1987, 24, 1760~ 1768,

Verseghy, D.L., Class a Canadian land surface scheme for GUMS, 1. soil model, International Journal of
Climate, 1991, 11,111~ 133,

Siemer, A H., One dimensional EBM of a snow cover taking into account liquid water transmission, Ber. Inst.
Meteorol,, Klimatol, Univ. Hannover, 1988, 34, 126,

Kondo, J. and T. Yamazaki, A prediction model for snowmelt, snow surface temperature and freezing depth us-
ing a heat balance method, J. Appl. Meteor., 1990, 29, 375~ 3184,

Sturm, M., J. Holmgren, M. Konig and K. Morris, The thermal conductivity of seasonal snow, Journal of
Glaciology, 1987, 43(No, 143), 26~ 42,

Yen, Y.C., Review of thermal properties of snow, ice and sea ice,, CRREL Report 8110, USA Cold Regions
and Engineering Laboratory, 1981,

Loth. B. and H.F. Graf, Modeling the snow cover in climate studies. Part I: Long term integration under differ-

e e



576 x 5 Xt = 26 £

ent climatic conditions wsing a multilayered snow-cover model, . Geophys Res., 1998, 10XMD10) 11313~
11327,

22 Roeckner, E., K. Arpe, L. Benptsson, S. Brinkop, L. Domenil, M, Esch, E. Kirk, F. Lunkeit, M. Ponater, B.
Rockel, R. Sausen, U, Schlese. 8. Schubert and M. Windelband, Simulation of the present—day climate with the
ECHMA model: Impact of model physics and resolution, Max~Planket~Institute fur Meteorologie, Report No.
93 1992,

2} Wagner, A L., The iafluence of average snow depth on monthly mean temperature anomaly, Mon, Wea. Rev,,
1973, 11, 626~ 636,

24 Dewey K.F., Daily mmimun and maximun temperature forecast and the influence of snow cover, Man. W ea.
Rev., 1977 108, 1594~ 1598,

25 Kukla, G., Climate role of snow cover, in; Sea Level, fee and Climatic Change, Allison, A, (ed.), International
Association of Hydrological Sciences Publication 131, Washington D.C,, 1981, 79~ 107,

26 Hahn, D.G. and J. Shukla, An apparent relation between Eurasian snow cover and India monsoon ramfall. /.
Armos. Sci., 1976, 33, 2461~ 2462,

27 Yeh T.C., R. T, Wetherald and 8. Manabe, A model study of the short—term climate and hydrologic effect of
sudden—snow—cover removal, Mon, Wea. Rer., 1983, 111, 1013~ 1024,

28 Slater, A.G., AJ. Pitman and C_E, Desborough, The validation of a snow parameterization designed for use in
General Circulation Models, fmiernational Journal of Climaivlogy, 1998, 8 595~a17,

A Sensitivity Study of Parameterization Scheme in
Snow Cover Mode] Used in Climate Research

Sun Shufen and LiJingyvang
(State Key Laborarory of Numerical Madeling for Avmaspheric Sciences and Geophysical Fluid Dynamics,
Instirute of Atmaspheric Physics, Chinese Academy of Sciences, Beifing 100029)

Abstract [n order to obtain an optimal seasonal snow scheme in climate studies, it 15 necessary to
conduct deep and comprehensive studies, The sensitivity study should involve tnternal processes of sea-
sonal snow cover and its interact with the atmosphere above as well as the parameterization schemes,
which include many parameters with uncertainty, for the processes and interact, and corresponding
physical model structure. By using the seasonal snow cover model (SAST) developed by the authors,
several sensitivity studies have been conducted. The sensitivity study included the test of different
parameterization schemes (such as compaction process, phase change and its effect, melted snow water
process and scheme of layering snow pack) as well as of different parameter values (such as snow sur-
face albedo, effective thermal conductivity and snow water holding capacity), which are all related to
the important key physical processes. From the study, some meaningful results have been obtained,
which wiil benefit to seasonal snow model improvement as well will be heipful for land surface process
modeling in climate studies,

Key words: snow cover process; parameterization scheme; sensitive study



