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RV 2 B M5 MY R R G R R R 3 IR 2 R R TS 72, H AT 2 IR A
FMK 2 000m. G —IKERFEET 3.4MaB. P., 417 2.5MaB.P. 2 i5¥# % 2 000m KL+,
iZ B K B R K SN, (H ARk SR, MEE R RS RE, BRSRuGETY, |
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EEME T3 )RR P MSE T RIEGTEAREREEKHEESEET A
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Fig.2 Effect of QTP uplift and land-ocean pattern change on Asian yearly precipitation (mm/d)
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E.Kutzbach " FRX MM EE N WA BE", BF —EREN. B THEKREWD
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BAWs RS, W SRS EMEKEERHEN M A ER, ERE SRR EFAIE
B X T, & E 8 S AR e B RS KRG, b e e EE ERHEAFR, &
PO T KSR IR R A TE 23 N BRI ED R KA, R e XU RN, NIER L&
R T B D 4T 5 e R S R AR GUAR TR, B BE A A 2 RURR o I, B R IR F R AT R I &
FRGEA L BLEBEANT,
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Wi 7 A 0 7 T v SR ot S, R N R v B b X R P S IR R AR R R e (1 3).
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Ho=09911iTEBlo= 1 (ENHE) T 0.5C, BRI M R SIREL K 7.94C, T 1961~
1990 4£ 8] b [ AR Y- 0 8.4CHM, ZHAE 0.46T , HME S ME 2 + 2 ik,
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Fig.3 The same as Fig.2 but for yearly temperature/ C
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B SR 2 (5 4 A5 (NTP-1/2MTP, LI 3¢) W H K E R ER 5~10C, PERMB X ER
0~5C, 4L 5T, T A 12MTP BB H R, RSB ZE (1/2MTP-MTP, A& 3d)
SR — AL, B R R X AR 5~ 10T, REAR 0~5C, l{ALAER 5T,

ML BT ] LA B A RAE 10 T 450 Al AR R (GPSSTR) 3 BULALIE B (MTP),
HFRE R KR EELES 15~25C, BREURD KEBA AL 10C, PE b X2
A15C, R HFEEFEESESHEREITRS M BEK2IENEE, BE+EHAEL
R AR X WA 5 R 10CH 5~10C. B 710% FXR EETHERSREELE,
HARH 30% RITHF L SEAEREET 8 BRI SST 7% (GPSSTP) &2 AL
A SST 4+ %7 K974 (MTP) . Rk, NERURE, F A R B R F B2 I, EX
AR S L R, EABA - IR S AR,

FEEENR, UL REAERARREEMBEL L ENER, B GPSSTPE|
MIP, £ —E4THIIFERLIE RESEALABKRCOR, 4K A
50MaB.P. U RSB RA T 15C, K2R EIRE S ML RKE. B HERS RS ER
REEMENEERERNZ —, BEARE K. RINMNWERREERRRE RS RERTDHE
[ XA

5 HEaRERNEHTNIEZEXEN N

B 4 AR 4 MERA 1 A 850hPa Mg, xFBURIER (MTP, B 4a), 1 A 850hPa b
[ At K B T NW A F R, B5K 815 M R B 22° N# 15 NE & ZEX (BARKER
W 5 ) 2B BELE 850hPa b2 25°N, WifE¥ L8 27°N), BEE SR AR BRI AfF K. &
L 1 000hPa 3% (EI M) L, NW =X 4 Bt X ER I bt (BIEARTE) . 7€ NW ERZK,
850hPa L H Bl — R A, X — M4 5L RMMEIN AR EE HaAun™ . B
B FE A ity SST 4346 T (GPSSTP, B 4d) , W A fli & AR Mg B 25 RFFETE WNW X, BA
AT NW B, KT AEERS, LEA B M XK NEZE R, KM Em s T
SW K. M GPSSTP #i %7 MTP F iz 2 E R &5 i kE (EHE), £ 458 NW EXH
P X T SEEHERASN Y, HiH IR SW ZEXNSM. E i gia 4 T &R
X SST 4> 75 1 /& R (5 8 180 (BF GPSSTM, B BE), Bl WH HAEH G4 K 30~50°N) 5
GPSSTP Wil — R B LL BOF B VG XL, (B 7E 20°N Asg B #y NE & ZX., H Ay L
W, 2 BP0l BB S NE ZRE R SST MR # 2 /ER TR, A2
AR LSRR,

FEIACTERE R SST 4345 {8 5 5 % R R [ A iR I B9 I 3% (NTP, B 4c) , PS4 E LT
Hi% 5 GPSSTP Ll & GPSSTM i+ 43 M, EE HmE X, R LA EH WNW K, iH
AEBRASHWNWER, BEHFEEHHANESX, Hi 5 GPSSTPRFHAFE, H S
GPSSTM # A, RALEHAR SST 44 T AREE B4 F NE FR, RERHZ AN
SST /+#a 3t 5 REEH B &4 7= NE 2 X, 768 R R B AR & B — 210, B IET i
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Fig.4 Effect of QTP uplift and land-ocean pattern change on January 850 hPa
flow field

% (1/2MTP, F 4b) B 18 AR W15 o5 H BLEA B A9 NW & =R, 3+ HE 5 #ii NE ZRUEE. B
I B NE 28 XU3R B 58 R R BB NE B RGRE ., RATETLAE D, it (WL 4b) £
) 76 6 L J Sk 1 BT R A0 I % 16 T B A SWRL, X Fl SWRLFE NTP #1 MTP i35+ 3 K
P, % 20 Y R R P B B — 2 ut, R NE R, AR I SW R, XFH T
P& EMEK, XEPETRREZNEEKES LE 200 B—KM. YSEFRH#—PE
AT, FE T4 2 850hPa Ly SW KRBT K.

M ERETW, &£ FhEARKERN NWERETERFRSRELZOER, BESRS
NW &R\, T E NE Z XU £ 2R SST il R4 i AR W AR 4 A T B R,
(B35 9% &5 JEURRRE A , NE 22 KU R Jb 2 BB K, 6 9 RO R ¢ NE 28 KU3E BE i — e A
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BLTEDRITHE H 2 (7 H) K% 850hPa AR R (B 5). 1 BAUHE R (MTP, B 5a),
B i 3 R A RS TR AE SE B SW B K, FETE WIS B I R B S, — AR AR
g, Bl R O A S MR E A, B — 37 105°E MHE#F AR . 76 1 000hPa 8= (EIBE),
P A ESRE B S TEEERIARREAEMEALENRRAL. X—ERIES
AR SRR E T4 -8, RATVED, B8 MTP B R ZF SW R #HA
o B R R, ZE ARSI AT A R E AL X, FE T 1R B (GPSSTP, B 5d) ™. WM K Fli
FEESZAFEEA RIS BRI, EXMRE T PE AL 2R FRK, EHAE
BTF,7E 100°E AT, fRdb R — B9 B2 10~ 15°N, 2Lild b SW K. 1C0°E LA ARLEKR
Bk A Am AL KL, SW KB B HEm A Y BRI AR, RRWI HE R SSTH|MESA T, &
% SWERABEHEA B KR, 358 FoF iR rEds bt i (BD B B A SST 43 A (B 75 3= IR
) K FE L, NTP) B 8 (18 S¢) R EA, A X B I SW FR, B o B A, R
A TE PR W S A R 4 A SR MR 40 &, JF B R E R KBl 45 2 W1 A LB R
W, 7805 5% R B A B B — 2k Bt (172MTP, B 5b) , #iF SW AU 38, 100°E AR SWZ
DCRT i A B P B KB 35° N, Bl S 5 A B of B 7 o BXARER.
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£ d » r-_- kv - ‘r 4 a.nna: A \ )
40N f("‘/ 2, RN 40N \ P 3
30N ":‘/‘ . "r::%‘ 30N y . =
v 1 (\\ /—-O
20N} > a:::‘.\'\ ZON.L, N o 0N
v # F a4 R PR A
10N $4 o ane] 10N+ ; 7 7 et
I LS - o L's ey 1 4 e
EQ XKx ¢ 27 Sttt ] EQ A Pl E « o]
N < RN VTR SN iy ol
10S 4 N N ISR . 10S 1 N % e w e —— -~
- ‘,4.\\ '\Q [PPSO P e\
205 1 LI S R S ‘ ¢ b e 208 1 \\'i"A‘r ny PN A
11’4“-" . or i‘h,b- (i sdedas oy SWan AN s s p s e
40F 6OE B8OF 100E 120E 140E 160E 40 60E 80E 100E 120F 140E 160E
(NTP) ¢) (GPSSTP) (d)
W‘ ‘.7.“ ML
BONPY y Sk v r e 90N Tl 60N
oy ip A Y T4 yo ( A »
SNR 3£ 320 g s Vv 50N
A O‘N A - )
N EPRY Y LN P TR o :,“;(;4 40N
SON 4 . —— I3 2R AN 30N
B A :‘:v/'z., [ 20
20N LA N LR
10N 1 ‘ oa s 10N =272
X Far 1l 4
£Q- AN fmed EQ g.i
R a4 - L
10S TRAN DN R R v e NN, b 105 T
SRR e NN LIPS S 4
4 A N L o L A a e 0s 2
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Sa~dii i 5 B4a~d—K
Fig.5 Same as Fig.4 but for July at 850 hPa
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MU BT RS, EHRERT, EE2HA SW XA HIE 15°N L, 2EA
WA SSTIRR AV BE 20~ 25N, HIL T MR BINARER, REEFREEER
PAJE, SW R A4 3 58 I8 IR A R E K, 7ER R ERER AR R0, FlER
AKEE PGSR M SRR, M5 R4 R, SW = XA W ARTR, (5 EAT K
REPERE. MSREALTN S, SAENEZRRE - FEELMERE B4,

6 BERSREENEMRTUNSEIRRTHNE D

PR 4 FE s, BAMET B 6 FE 7, it F i A R RS 24x 1 AF7 A
200nPa R . B 6k 1 AL R, PR E (MIP, B 6a), £ 1 A K K[
200hPa b 25 I Fi 3% L B F W X P RS, — X 35° N LR, 55— X7 40° KA
dt. R RBEFEWN X FRFD BB FREERILWN, ABETHLS, XRH,
XWF EWHARTHEIRE W TR, 8755 R X P X2 0 ERE ERMRE
EMETICA HERELARE. BE 50 ER, FusMBEEHI S HEXAEE, X
SR AE 5K LR SR+ — . b RS R (GPSSTP, B 6d) , B i 5 3

(172 MTP) (b)
ii‘\:\\!‘:rhﬂAAAlq'

60N SON‘».:;‘*T\\\\‘\‘J 9 A A A 5

\\ ‘\‘ I ]
SON 1 SON 22~ = g =
40N § 40N | >
SON 1 30N Z=
(20N 20N 3 o
b, - i Sl R
o SRR o 3 < 5. SRS
=¥ oy S eSS BREES: et
v v W <«
105 1) -\ 105N s s s s v by s By
n - 4 4 » v ¥ xR
208 ?’ Lo s0s e B i:::“‘. i“f“?"*ﬁ
> e R

40E G6OE 80E 100E 120E 140E 160E

(GPSSTP) (d)
~
60N BON Bhes 3—:—":;'1.'_—»%/%‘/’ 3
50N-N 50N § P n %
NN 40N Z
30N 30N o
20N FoRe—ry 20N 1 - 7 fa___“:’*-l\ ':‘. =
10N 1 . 10N US> _‘*&:v;: »2
EQ % BRFSIZILLL Sy 3
1054y 105 by A% >
205 4 208 s
40E 6OE 8OE 100 120E 140F 16OE 40E GOE 80E 100E 1206 140E 160E

Blo & 5 R RHER Mg I 4 47 354k 33 YL ¥1 1. 200hPalit 37 19 % 1
6a~ dijt.BA F1 E 4a~ dAH Fl, {H 591 A 200hPa
Fig.6 The same as Fig.4 but for 200 hPa



4 W 3 <5 . 7 76 R DRI Ak R i ol 4 A A A 3o S Y K Bl SR Y R TR 325

FHEABEEAHBEIRES RS, RE R20°EUAA B, BEXFXARARICE
RY B E, TUABETE B AT AAE. GPSSTP #1 MTP & £ /) 2 H i % (GPSST-MTP, &
B% ) 7E MTP 1 75 YL R A8 i X 0 — 2 E R AHE, 7 20~40° N E L EH AR, £
GPSSTP % = i & iy 78 M 2 T 55 T MTP 1B L.

fEH R R iR R AR B (NTP, B 6¢c), K EZ PIX TR A M A BHERE, ER
THEHRERMEEE XRBHERNEZREAN. YBREINARE E5 F —F5t
(12MTP, & 6b), S E X AMERAB +LERE, HRX AR SHUF LA LML
FE ARG R MTP) WA, Mok, ERREEE AR CARE, FiEpXR—EY R
B ETEE, XN AP EEE, MEE2 T HERN TSR KAEAKE. BER
Rt — B RER, XM AR A, UEGERES, G54 EWMITARNEEFHEREW
WS, HEEE R REE, X2 0NEENRIFRETHE RS L mN, RsET
WL, MR W 75 T KA,

7K 7 AR 00tPa MG IULGE R, EHAERT MTP, B 72), A ELZHA
—MEE A RS RAEMAN T 35°N, 0 HIE X R ARR, — 3T EHRK

(MTP} (a) (1/2 MTP) (b)

[ gl a B bl )

N SRR R T == B X SEEES TS
ba 2 -v—v:‘—» > A2 L - ¢
50N > . 50N Afridiand
N % »>

4 L 4
40N 4 Ry vy 40N { e
3

30N RS A} AR 30N I
Bl \ vy

201 il 20N S x i
. B & L

4 *- A ] -

10N clLlil] TN L2~ s, Gy WERSDA A
- - - - N ‘ "

EQ ‘i : 10.—(‘// ‘—k‘;: h EQ ’ “j‘/ . AE d : <
108 4 » Y ) _\‘v 105 t Ser e “i\r
J bW A A AN cata Tuld P “a\y
Ty ey v 4 > e J 4« v ¥ v b w2 > >R
205 \ f e '

N At N B Ny 208 ARSI
B oL

40E 60E 8OE 100F 120E 140E 160E

(NTP) (c) (GPSSTP) (d)
PR SRR I B
() b vey
SN N EEP J F NN RER Y '+
50N SONA{ ¢ (: < N ]
h’ » 4
4ON £ R Y RPN E D e 333
7 - RN :‘-.:::“
JON b“ 3JON \/’ :‘ 1™ » ';*':"¥
«
20N o< 20N PR 2A - oA o bravh
o N « ' ¥ », :;:
(4 -
10N v v 10N ‘;: » -+ [3 A t.:-bd'—v-»
a4 ;v €Q Cud T,
k4 vy oa oy
108 \5‘ 108 . i ;{‘ “" e in :
205 B2 4] 23 R
'd bkl 208
3 oy o

40E 60E BOE 100E 120E 140E 160F 40E BOE 8OE 100E 120E 140E 160E

B7  H R TR R A0 B 4 A R AL X3 IE 7 H 200nPalfi 35 1 B R
Ta~di¥t B W& 5a~d, {847 A 200hPa
Fig.7 The same as Fig.5 but for 200 hPa



326 % g 0 R 1999 4E

B, B¢ THEES#RE, XSHERMNANSER oA"Y, EHRERT
(GPSSTP, [ 7d), /2 & JE A 3B % 55 B LT 25 20°N, 75+ B 4 33 #0 Pz (A ¥ £ 2543 5
BARENFRAIER L., NEBKRE, BI#GERETEIHAHE. 25 EITHEEHE (NTP,
B 7c), B A B B, VR (Y 32N flE IR £ A (Q0°E) BN R K,
L. HiMEEREETEAERRERE L SHIAREE AT IR THEE R RER,
BUAR g i A1 SST 43 A A2 — e FE AT,

TEH S R B I & B — 2R (12MTP, & 7b) , B K PR s REEEHEEK, B
SEEH ERBH—MNRAEF O ARETEERE LS. 12MTP 5 MTP MUK %
+4—3, AmMFESREENERTATER G S8 BGFHER HROET RS
FEIPEE RS EERAET CRETERLEE,

7 FiLFEHE

FAVELST 5 BRI, 4 B RN AR B IR 0% fi F SST 4345 A R F R R
KRR BAER. N LRSS RERE, WAL T ILEEE:

(1) mFEREE, RINBEVE TEETPEIRAMB N SERER. X—KE
HEW, XFEEEEROEMGERE T4 AERrER.

(2) BERIAY 40~ SOMaB.P. B sp BB — AT MR, Za A, BT a1
XA4b, o H e K KR, N BB 8 R R v IR RE A SST, F s
R M I 8 R g4k 500m) , B R B M X K R B B, B AREMPIIERE
PAC T — 2 i, R P EER KR NBRE, MESRESERE, PEBXEKE
B BN AV 1) XA, LR R K R T 8 D, R AP IR X R K R . X R, B
KME, TREAE MR SE, IMEFSERBCYARET RS KBRS ER—¥E,
BAVIA N, e LA, B 7 I3 A A 55 91 HL7E IE %16 0 T Z RUR B BGE B R B E
P ER B K 40, B E A RSB E ST RS BB XM RO ER, XFHN
ZFAE D E T X KR D, AERORE, REAHMX FREMPEEIENER
JREERE] 172 BARE B LLE A TE .,

(3) MBELRIEE, 40~ 50MaB. P. B BUAR, o [ 3 X SR 9 B AR, 98 M TR (X A8 98
20~25C, FERMWAL Y 10~ 15C, BIHAR 15C, Hi, EHRFREREL Y
B, th E T XA 5T, REHIX AR 5~ 10C, i B & REE I AR, b T HF’
BRI R, R M R AR 24 15~20C , RE RIS 10T, H, MERDRE, fiits
AR AL A R A L AR AT L, PEER FERAETH R BREEN S, &
FREEGHESHEES., dERSFEBEEERTFERKBETATMSEHAAF - KBRAR

A 30 RSB G 4 A AN IR AR A B e, K b R E X 40~ SOMaB. P. AR 22
BEFHHSER BITEWEERRRE R Z —.

(4) FEHICER T, RV X LZARAEE I P G0 NW EXF#E NE £
R, B3 WA ERE K B B S P RA M A A T IIL A, EEMRE SW KRR 15°
N H I, B2 R LR E R R EST, YHRETREIRENE, i TERS



4 PR B % . 7 R e A R A B I 4 7 A o T A il S A B 327

i FE B 2 R AR, & T4 BT E B 4 NE XU BB R $ilf NE R, |
SHABHHIARNSMEATEEBWATAE, ZEUHAHKEE SWERMH
=RANE. BB SW B R R EEE T LIRAKE, FRAREREFES T
O, XEWAFERIREEERS. BERRERERAEE £, i THRRFEEEN
Ve, B3R B T 9 ST A9 SW 2 RUE T AR AR b B KR, B SW KU 1 89 SE RUAT
FEAFIHEEHERX, BaREEEH D REP O RRERTIL L, £FR
T H X A1 %5 NW XA NE FRE 408 8, 5 25 P 078 XUR AT A TR AE 0 B B Al
RAVEATFR, HA X AB W, 40T LU Bk 8 BRI aT R S SRR A RS E A
. MAEEZE, WA KR SW 2 KT 5% ) B B 50 5 5 5, 3 AT AR R 3 AR i3 e 3 [ 7K
R FEE B R SR,

AEMERRE, RS SR E PESBEEHERTRET EREM, EEEZWH
Bl et AT B 20 0 ], o X, IR T 38 X)) BK K B, (B 4k S8 i
B e X K A SN A st K Ah, BT RGE D, B H R E X

RINMWEBEREV S M. BRBINGERS NS, BRMNANEHD FIRGEE
15 B) A SR F B AR E-H—BE 8, BT S KA 8 E (0 SST) B ANK, &
BREINEAMARMER., RIVHER R0 HRE- - RaBAFRE TN
B KSR, TR AT 7 9 R R A e SR R T B . 33 4, ZE AT AR
i, B % T8 R SCH T AR Ak, TR A ARSI S vk B, X RS RREREHM.
RATHEF E MR R HEFHRRE RS ERMN AR ESRYU TR X T mi
3T, 5 o I ot X 34 5 3 Y SRR e — 8 BRI,

2 *®* x W

1 Staff members of the section of synoptic and dypamic metedrology, Institute of Geophysics and Meteorology.
On the general circulation over eastern Asia I Tellus, 1957, 9(4): 432~446

2 Staff members of the section of synoptic and dynamic meteorology, Institute of Geophysics and Meteorology.
On the general circulation over eastern Asia II. Tellus, 1957, 10(1): 60~75

3 Staff members of the section of synoptic and dynamic meteorology, Institute of Geophysics and Meteorology.

On the general circulation over eastern Asia II. Tellus, 1957, 10(3): 299~312

WS, RS EEW M E S RSINME 5. AR FM, 1957,28(2): 234~ 246

SR R, BREERD. A T B KSR R M. SR ¥R, 1957,27(4): 361~ 382

MRS FH+ 5305 0. B WA, 1985, 1~481

R ER . F R ENEAE L. L. LEREHARAE, 1996. 152~184

FERER, HRE, DEN FEER _HEASTHERZETXRRT  FERME(DH), 1998,28(3):263~271

FEY, H/E EESREE ST BB T B E ], 1998,43(15) 1 569~ 1 574

10 ZEHL, OHE, KHFME. FEE RN, BRI B, 1979,6: 608~ 616

11 MR B R H R RN SR IREE L LA TR KB BB LR R E &AM TR 2L R
#,1997.67~79

W 0 3 N n K

12 Hahn D G, Manabe S. The role of mountain in South Asian monsoon circulation. Journal of Amospheric
Science, 1975, 32:1515~1 541

13 Kutzbach J E. Sensitivity of climate to late Cenozoic uplift in southern Asian and the American west.
Journal of Geophysical Research, 1989, 94. 18393~ 18 407



328 L m L2l i = 1999 4

14 Broccoli A J, Manabe S. The effect of orography on midlatitude northern hemisphere by climates. Jowrnal
of Climante, 1992, 5: 1 182~1 201

15 Kutzbach J E, Prell W L, Ruddimain W F. Sensitivity of Eurasian climate to surface uplift of the Tibetan
Plateau. Journal of Geology, 1993, 101:177~190

16 Chen L X, Zhu Wenqgin, Wang Wen er al. Studies on climate change in China in recent 45 years. Acta
Meteorologica Sinica, 1998, 12(1): 1~17

17 BREERD, REM, P 2HE REFR AL KR LML, 1991, 189~191

IMPACT OF UPLIFT OF QINGHAI-XIZANG PLATEAU AND
CHANGE O LAND-OCEAN DISTRIBUTION ON
CLIMATE OVER ASIA

Chen Longxun® Liu Jiping® Zhou Xiuji® Wang Pinxian®
(® Chinese Academy of Meteorological Sciences, Beijing 100081; @ Ministry of

Education Laboratory of Marine Geology, Tongji University, Shanghai 200092)
Abstract

Using an improved CCMI/NCAR climate dynamic model and a combination
distribution of land-ocean— vegetation during 40~ 50Ma B.P. (Fig.1), a series of
numerical experiments representing different stages of the Qinghai—Xizang Plateau
(QTP) uplifting and different land— ocean distributions are designed to assess the
influence of the plateau uplifting and land-ocean distribution variation on Asian
climate changes. The simulated results of the control test are close to the present
Chinese climatic observations. During 40~ 50 Ma B.P., the simulated Chinese climate
is dry and hot along with little rainfall in the most region aside from some of West
China.In the course from the ancient stage to the initial stage of the QTP uplift, the
simulated rainfall in China does not obviously increase, but from initial uplift to half
height of modern QTP the simulated yearly precipitation amplifies in China (Fig.2).
However, the rainfall, particularly in the west part of China, decreases except for
Yunnan and Guizhou and Sichuan as the QTP continues to rise, which suggests that
in so far as rainfall is concerned, there possibly exists a ‘critical height’ that is as
high as half of the present QTP. From 40~ 50 MaB.P. to modemn time, the
temperature of China obviously becomes cold (Fig.3). There does not exist a ‘critical
height’ in temperature. Under the ancient condition, in the eastern Asia there are no
modern low-level winter monsoon (Fig.4) in mid-latitudes and monsoon in tropics
and two upper-level strong westerly jets and the merge of the two jets downstream of
QTP (Fig.5). In summer the SW monsoon enters into the mainland and changes
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direction and then reaches West China, resulting in the circulation condition which is
helpful to much precipitation (Fig. 6, 7). The effect of the plateau uplift on the
Chinese climate predominantly makes the place colder and from the early stage to the
half height the rainfall in China remarkably amplifies (specially in the west part of
China). However, with the continuing uplift the rainfall quickly decreases, pariicular in
the northwest of China.

Key words uplift of Qinghai—Xizang Platcan, paleo—land and ocean distributi-
on, Asian paleo—climate
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