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The Relationships Between Convection over the Tibetan Plateau and
Circulation over East Asian

ZHANG Qing-Yun, JIN Zu-Hui, and PENG Jing-Bei

State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of
Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract This paper discusses the spatial and temporal characteristics of the convection over the Tibetan Plateau
and its association with the circulation over East Asia based on the Black-Body Temperature (TBB) data of Geosta-
tionary Meteorological Satellite (GMS) from Japan Meteorological Agency (JMA) and the reanalysis dataset during
1980 - 1998 from the NCEP/NCAR reanalysis project. It is found that the convection over main block of the Tibetan
Plateau (28°N -34°N, 80°E - 110°E) is the strongest in summer and the weakest in winter. Meantime, the abrupt
intensity change of convection over main block of the Tibetan Plateau occurs on early June and early October. There
are two convection centers over the Tibetan Plateau in summer, one is over the western Tibetan Plateau (28°N -
34°N, 82°E- 94°E) and the other is over the eastern Tibetan Plateau (27°N-34°N, 104°E-110°E). There is differ-
ent annual variation in intensity of convection between the two patterns. The results of the study reveal that the
flooding cases in the Yangtze River and Huaihe River valleys are associated with strengthening of the convections o-
ver the western and eastern Tibetan Plateau (for example 1980, 1993, 1996, 1998 ). The drought cases in the Yan-
gtze River and Huaihe River valleys are associated with weakening of the convections over the western and eastern
Tibetan Plateau (for example 1992, 1994, 1997 ). The link mechanism between the convections over the Tibetan

Plateau and the circulation over East Asian is discussed.
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Fig. 1 Monthly standard deviation of TBB averaged over 1980 —
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(b) averaged over 80. 5°E - 110°E; (c¢) averaged over 25°N —
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Fig. 2 (a) The standard deviation of TBB during JJA (Jun -
Aug) averaged over 1980 — 1998, shading indicates 6==4. 5; (b)
the correlation coefficient of TBB between area W and East Asia
during 1980 - 1998, shading indicates the region with significant
level more than 99% ; (¢) same as (b), but for area M; (d)

same as (b), but for area E

C THAE T UL, TG J5 M X g ik 1) %o i B B B
(BEIHPIE R . B, FRATTE S e 2 21 R
b DG 52 5 7R W R KA e R R

Bl 2a 2HZE (6~8 ) V¥ TBB prfiz=%s ]
o3 s BIREIX 6 = 4.5, MIE 2a WERERT DL, 277
EFHIIX (28°N~34°N, 80°E~110°E) J2& ¥ Y| 1 X f%
SRIGAIEK . FERI A 3 Al BRI (80°E~



54 TRIR A 7 e RO AL P 2 A8 A 55 2R 3R I R SR R

No. 5

ZHANG Qing-Yun et al. The Relationships Between Convection over the Tibetan Plateau and . . . 805

95°E, fEifR W) . HEB (96°E~102°E, fHifR M) FIZRHE
(105°E~110°E, faifx ). AT TH#X 3 4~ X (W,
MAIE XD B9%H (TBB) 5542 Wl X6 R 26
%, B 2b~d 43l WX 37 g5 - MIX (114
) LLE X (35 A% 5 6~8 HF41%) TBB 54
MEHEIX TBB [RIAAHC 250, B R B
JERTF 99%. ME 2b Al I, W X TBB 575 H X
TBB B HHC X F LM 7E S’ E~102°E Ji[H; M X
TBB 54WHLIX. TBB (B &M RIX S5 W XA, &
SRPGI T W K AR X AR AR 37, H =B S X AL
F102°E LIV, 5 W XAl (B 20); E X TBB
5ZRWHIIX. TBB % i 2 A0 5C X F 2 IAE 102°E DA
R (E 2d), £ Bl L, B RE WX
TBB & T MIX, Bl W X A3 102°E DLpY & 5
WAk, T W IKGE Fl R H P S EEAE 4500 m DA
b AT R, PRI WD R i T S
X, B RAR L R AN 5 R AR ) EE AR IE s E X
TBB A] Jz it 102°E & 2 AR X AR 4L . E X2 AR X
ML, BRI AR ARG ACERYE, X 53E
S5 R e T % T XL £ 3] £ e T
THERMIT T — 25, R DR G T i B v B Y AR
A5 v B P ERARARL, 5 S AR A AR AT S
R T AR AR L P R AL Y AR PR AR
]
1.0
0.5

(a)
b ||_I
T L

-0.51
-1.01
-1.51

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
FE4 Year

2.0
1.5 ®)

0.5 I
) 0_ . -I- I- - Il
05 || |

-1.01

-1.51
-2.04

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
4 Year
K3 1980~1998 4F 6 ~8 V- #1) TBB by kAL BE P 424k«
() WIX; (b) EX
Fig. 3 The standard deviation of TBB averaged over Jun-Aug
during 1980 - 1998 (a) Averaged over area W; (b) averaged o-

ver area E

fb, B 3a. b4rilE W, E X 6~8 JFH 15 4F
(1980~1998 4) FrifEfb i iEF-2E 4k, &l 3a. b &
REERY], W XHE X EZ TBB s BG4 3 1Y
HERRARAL ., AR T 0.5 FINT—0. 4 Dhnifi 2
FE SO FUMSRAE . AT R, BZEH
JRZ. VXS CTBB) [ B s 4F (4n 1980,
1993, 1996, 1998 4F) , AN 2= K VL 38 B K
ZIFER B LYY B AR O AR L P AR
[FIBFE9AE (4N 1992, 1994, 1997 4F) , MUK &
KAL IR i 2D I EHB L 8™ B T 5

B AT UL B e B AR P R A e S
"B LT it DX ) R Y B R A R R
R T e TR R SRR L PG N AR R AR AR AL
e, F 145 1980~1998 4E W, E X Ay TBB #n
HEALEE -1 IE . 455 14281k

F1EY, ¥ WKEEXEYRES, NExR
T I W IXCRT B DXOG] 588 B A Ak — S0 CEPY [ B
JnsREIRES) s #7 W X5 E X5, MR W XX
TR E XSS, 30 W X XTS5 . E X X 58
1E 1980~1998 4Ef% 19 4Erh, W X 5 E X X i bE
FIASA 10 4. RZEURIAE 20 22 80 448, [A]
SHA 94, HZHEITE 20 4 90 4840, Rk
Freded, ERRKnE TRty E i ka S
T e AR PG AN AL O AR AL R B O,
1992, 1994, 1997 4@ I A . PR d &R w55 C[&]
3y AERKILREES R EN T 52 (B 40);
1980, 1993, 1996, 1998 4F {5 J5 A< . P4 &% it 1 I
g (& 3), X 4 R ILIER R A T 7™ B ks 9
CE4D 2012290440, TLME M BIL S 5 T R 5
R1 1980~1998 FEZ= WX ERIFENEFEERFTS

Table 1 The symbol for the standard deviation of TBB aver-
aged over Jun — Aug during 1980 - 1998

4E Year  Area W Area E 4E Year Area W  Area E
1980 — — 1990 — +
1981 - + 1991 - +
1982 -+ — 1992 + +
1983 + - 1993 - -
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1988 — + 1998 — -
1989 - -
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Fig. 4 The composite anomalous rainfall in China averaged over Jun-Aug (Shading areas indicate that rainfall is more than normal): (a)
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Fig. 5 The same as Fig. 4, but for the anomalous wind at 850 hPa
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Fig. 6 The same as Fig. 4, but for the anomalous height at 500 hPa
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