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Abstract Taking the climate of the Last Glacial Maximum (about 26000 years ago to 19000 years ago) as the
background climate, the authors study the climatic impact of the expansion of the glacier on the Tibetan Plateau
using the atmospheric general circulation model CAM4 coupled to the land surface model CLM4. The results show
that in summer the increased glacier extent over Qinghai-Tibet Plateau has a significant impact on the climate in
the Northern Hemisphere. Besides the significant temperature decrease on the glacier, atmospheric teleconnection
can also cause significant warming near the Bering Strait. In addition, the disturbance caused by glaciers will
enhance the South Asian summer monsoon and increase the precipitation there. Finally, through comparing the
influence of the scale of the Qinghai-Tibetan glaciers on the climate under the different climate states of the Last
Glacial Maximum (LGM) and Pre-industrial (PI) periods, it was found that their influence in the PI period was
significantly less than that in the LGM period. It indicates that impact of Tibetan glaciers on climate is related with
the climate state.
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Fig. 1 Glacier distribution in PI and LGM

161



JERRZZ(ARBIARD) 558 S 1M 201941 H

Bl XA R MR B B BT o HC e ARG b DX
FEAIR3~5°C, b i X B 3 8 3 10°C (1&12) . BRI
PN 32 22 R LGME i % SR & i FLPIRTAIG, 59—
AN B B R S LGMIS 9 ik b K 55 EL PTE H AR
Z(Fl 1) XFHUE AR b 052 iR AN, ] AR LT
UK 36 HRE R N— 2803 TR R AR, R ERE AR
Rt 7K e A X PR 09020 25 14% . IR T8 b IX (R 2
5°S—5°N) K B /b, {HFE 10°SHI 10°Nf i %
IKIEIN(E3) . 76T AR EB I I AR R X
P DL R BN REE ALK, LGMI ] 5 2 [ K Lo P 3t
R, (AL REKEA WD

HRAE SCHR[34-35] X ZERUX Y X, Bk 32 %
I3 RNKZERX, 43 R B BE 2 XUIXC(IN) . 7R 2
AIX(EA). PHAER P2 KX (WNP) K FI] T 22
AKX (AUS) . db 3 Z R IX (NAM) . B§ 36 2 /L IX
(SAM). dtIEZERIX (NAF)FIFIEZE XX (SAF), |
R AR B 2 DL N AN 1) B ZERRK I 54
[ K 1 25 (E 300 mmy; 2) B 2K it i 4R
B R IK B 55% (SCHR[34-35]1 05 25 Fn 48 2 4y 3l
FE X RS—9H F11—4], ASCH5IH S 51E SLh
6—8H F112—2H). R EMEAZEKE L, LGMHT
W8 2 KA A W AT, a0 IX 38R A2 4 BR 2 XKL
SR DX 3, e ST b DX Ay B 2 XX AR IF 2
WX o B ZE KU T 220, 7= A 0 D B Dl 45 1)
B3 i R ) 25 SRR LB BRI 22 5 AR K
J& TR ZE XL, 7 AR R R 3R R RO K i 5 R
S 22 ) AR P [ £ A i B 25 S PR A 4 i R
F i, S ) A LGME ] 25 XX I A - HEPT
WA Iy, AR BT AT 21 5 R0 B I DX B 8 4
N 5 Wang P05 i LI K H 25 HE A BRATR 2 KUK
A EE, TCIeELGMET I, W JEPIRT ], Bi# A
B U KPR Z XX, FE PIR 3, A45% 57 B 7
A2 B AL A I S R UK, 7R AR A A R O AN
1o RAEESPRIE LA L, AR 2 KUK AR AT
REA 22, HRE 2] AR LY Bl s 4 BR AR 40
2 AKX, R AR S 6 e 114 B 2 XU X AR WIF 2
KX,
3.1.2 BEEEKIAHNE

Tk A AR 43 A6 Y A5 8 B 22 A 2 A ] (A
5)o  H T A K T AR AN T, BT LK
B AR /N . BRAE VKT 2% 15 | 1 3 3 A Ak
BERAN, AEH Ay 56 0 TR AR b — B R £1°C,
TEACHERE Z(6—8 ), 1 T Uk 1] J R A A (18]

162

6(a)), HF MR E R FEL5°C; THE /KRBT E A
AWEIER T, T LAIASE1.2°C; TE AN R ZR AL Rk
WAL IR A TR, 7E0.2~0.4°CZ ] 7ENE K9 R
H L TRV WERIIR R b IXORTE KA A AR
() B (/N F0.2°C) o 3k 2 3k 8 A28 6 #6348 5% 1Y
R o DA P AT e B3I B 2 i 3R I R R 1 U
ANTT LR Y, 35 B Rl Al e 22 1X 388 %) P e 3] 0 2 5l
VEHI(El6(a)) . dbFEkA&FE(12—2H) iRk A2 1k
e Z /N (EI5(b)) . TEAZR, 5 i K8 4 X 3
Bl B R, VKO AR A 2 R R (A
6(b)) A St 3 5 KA AN K . ARk
BRE EEAWA Ty, — R R, 5 R AL
0.2~0.5°C; 23 () 4 24 W vk 55 9 B3, IR T
150.2~0.5°C o HY T 7L ey Ji K 1] T AR 0 38 i AE A
TN o e A B, A B Y R AR
AR AT T BB R AE At 2R 7 AR Y e A 2 B T4
. BIAWEEE WoR, B AE RO K fli (6 45 7 8 5
JE) B A 25 S T LAl o 3 A S i 2 b 5 i 55 K
il & 2 g R B DO

T e S OO | TR R 8 85 DR % 8 7K 1 5 i) 4 vh
WYHHL X, I H EZAEAE Rk B 2= (B5) . k)]
(R 0 LA B SR A LR R, RROK S b, R
I T mmy/d; TN T R Y S G A VST R, PR
FRAEAR B B, ER) o E R A, BEKE
EWAIN, BOEEET 1 mm/day, TEJLEBRIYAZE, H
A IR A VG AT VE Y B K AT 3G, FEAR SCRTERY X
IR A K AR A B, T AR SOR F Wang %5
X 2 KU SC, v LA B KR R 2R 4R, IF LA
WK A AL F BE R, 7 s T PG A6 k)1 (34
SRR Z X
3.2 PI iHHH

WPET7HTR, PIRHY], A4 i e e b v b
(K N FARE,  [RIBE T LA S 0Kk 1| BRI 5 200 2
TR, I H A B R T, (R TR R
/INFLGMBS . 3 B A8 b 5 5 35 119 by 78 i 2 i
ARMIX, FERIEF0.2~0.8°C, JLBRE&ESIELE
95% B 15 B 1 Bl N AR A AR Ak, Yo [ 7K A 52 i)
ARTAEVKN BT b P 3k B ZE R K AL VK1 a3 & 5
IR AEVR Sk /b, T AE UK A P XA . Ep L
S S i VS K S N, E A 95 % AR B A
Ko JbPERA KR BRI LEBAR /N, 7R A
SV Y T B BE M X AR TG I 2 AR A (B 7 (e)) . S LGM
A ST LU, P 757 8 v Lo oA | T RRUHE o ™ A= 1 5



FE A AR UK 00 7 80 T v |2 A X B A 4 52 T

150°W 90°W 30°W 30°E  90°E 150°E 150°W 90°W 30°W 30°E 90°E 150°E 150°W 90°W 30°W 30°E 90°E 150°E

-40  -30 20 -10 0 10 10 30 40
7/°C

(d) (e)

150°W 90°W 30°W 30°E 90°E 150°E 150°W 90°W 30°W 30°E 90°E 150°E 150°W 90°W 30°W 30°E 90°E 150°E

-40 -36 -32 28 24 20 -16 -12 -8 -4 0 4
AT/C

(a)~(c) Cntl-LGMIX B 4558, 5V LGMI W 7 | L Z M A 4F W 3T B R4 (d)~D A SN E %
4 ZFN A 4R 1 Cntl-LGM ML 32 SR I 25 Cntl-PUHL R <R

B2 LGM HH£mKiREHNSERS PIRNPLKMRINKEER
Fig. 2 Global mean surface temperature during LGM and the difference between LGM and PI
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Fig. 5 Difference in surface temperature and total precipitation between Gla-LGM and Cntl-LGM experiments
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Fig. 7 Difference in surface temperature and total precipitation between Gla-PI and Cntl-PI experiments
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