0577-6619/2011/69(1)-0089-98 Acta Meteorologica Sinica S R¥R

EEEWBEASHRRAN I FRER

FEE xZIR? R E AR
YU Jingjing"** LIU Yimin®* WU Guoxiong®

R E TG AE B G L BT, 100081

Hh I 2 I DR BT 5 T DR U T R U g B AR UL R ¢ o R S 3 = . b st 100029

H [ Bk B BT 5 2 B » b T, 100049

National Meteorological Injformation center, China Meteorological Administration . Beijing 100081 ,China
LASG, Institute of Atmospheric Physics .Chinese Academy of Sciences,Beijing 100029, China

. Graduate University of Chinese Academy of Sciences,Beijing 100049, China

2009-02-19 W Fi - 2009-07-30 g [l

W N W N

Yu Jingjing, Liu Yimin, Wu Guoxiong. 2011. An analysis of the diabatic heating characteristic of atmosphere over the Tibetan

Plateau in winter ][ . Interannual variation. Acta Meteorologica Sinica, 69(1) :89-98

Abstract The climatological characteristic of diabatic heating over the Tibetan Plateau (TP) during winter was analyzed in Part
I . This paper is Part [[ of the work, which discusses the interannual variation of the diabatic heating over the TP during win-
ter and its relationship with atmospheric circulation anomalies in the Northern Hemisphere by means of data diagnoses and nu-
merical simulations. The mode of the most prominent interannual variations of atmospheric diabatic heating over the TP during
winter is mostly due to the abnormal latent heating over the western and southeastern side of the TP. Different from the intera-
nnual variation in summer, there appear consistent cyclonic (or anticyclonic) deflection circulations over the TP from the upper
troposphere down to the lower troposphere when the column-integrated diabatic heating over the TP is above (below) normal,
showing an equivalent-barotropic structure. The results of numerical experiments show the heating abnormality over the TP
during winter is closely related with the westerly wind variation on the southwest side of the TP. When the westerly there is
stronger than normal, there appears a cyclonic circulation over the northwestern TP due to the topography blocking, and the
detouring flow around the south side of the TP also becomes stronger, forming a remarkable cyclonic deviation circulation a-
round the main part of the TP. These then lead to the increase of latent heating and total heating over the west part of the TP
and its south side. It is further demonstrated that the abnormality of diabatic heating in winter over the TP is a consequence of
the atmospheric circulation abnormality in the Northern Hemisphere and the mechanical forcing of the TP. The heating anoma-
ly over the TP is closely related with the teleconnection wave ray emanating from northwest to southeast in the Northern Hemi-
sphere. Therefore, it can be considered as a local response to the atmospheric circulation anomaly in the Northern Hemisphere.
Key words Tibetan Plateau (TP), Diabatic heating anomalies during winter, Interannual variation, Data diagnoses, Numerical

experiments, Teleconnection wave ray
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(The orographic height of 3000 m is depicted by the bold contour)
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(a) — (¢): Spacial distribution of regressed diabatic heating on the abnormal heatin index (Q— Jan) in January

over the TP (a. ERA40, b. JRA25, c. NCEP2. Shaded areas are statistically significant at the 90% confidence level)
(d) Comparison of the three kinds of reanalysis data about the interannual variation of area-averaged total diabatic

heating in January over the TP (the data have been standardized) (e) The interannual variation of the

area-averaged diabatic heating components in January over the TP from the JRA25 data (unit: W/m?)
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Fig. 6 Circulation differences (a,b,c. 200 hPa; d,e,f. 500 hPa and g.h,i. 850 hPa; the zonal wind differences
are shaded) and the whole column-integrated diabatic heating difference (j,k,1) between the
experiments with abnormal west wind increments at different area and the control ones (Left column is for

the test of “west_add”; middle column is for the test of “south_add” and right column is for the test of “southwest_add”)
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Fig. 7 Spacial anomaly distribution of wind vector (statistically exceeds the 95% confidence level) and height field
(Contours, unit;Pa) at 200 hPa (a), 500 hPa (b) and 850 hPa (¢) as well as land precipitation (d) regressed
on the West-Index from the ERA40 (Shaded correlation coefficients statistically exceed the 95% confidence level;
the yellow shaded shows positive correlation and the blue shaded shows negative correlation in Figs. a, b and c;

and the green shaded shows positive correlation and the red shaded shows negative correlation in Fig. d)



98

(S ESRCY Y
7 ZeSThe

i# i X ERA40.JRA25 L) J NCEP2 £ & Jip #4
BRI EOF 2047 » S LTS 83 B 7Y 00 22 2K g 0 4
AR S e 2 ey I A 2 B R R S
s HLIX — A S R T DR A e s 0
AR A TR I B S T R T 26 2 g il e PR
I T Fof 2 B A B S SRS L 14 R L RO S R
By bR — B A 24 0 R R AU CBRUSCURED B R IR
S B AE o RCMEL U B A 25 2R L I 52 g DY I M Al 4
PO FASE HRRAE 32 2 B Y XSO A R
i 7Y 000 P R 4 R i, — T A D B TE
JECPU AL FR I B 1 22 S5 B 3 - e Dt 1 04 00 T 3
56 o A 2 PRI ARG 95 5 T 55 — T T e g 0 S O Y
56 o J LSR8 OB 1R 22 S R L A o DR N s TP
BT AR A AR R R DX R4 2 i Rl 2 P S
R R R BRI s S sl AR 4 2R

B e o 38 D O G XS A RS A Bk
KA P WA S 73 A+ B i D G 000 1 7 L
TS 1 AL BRAR BE =2 1 | 74 Wl X2 A I 3 X
TR v IR 8 A G I 9 A O 5 el LI & F
1 S 2 R B S R A L BR SR LS 1Y R
M W

BT3B 43T 24 Z AR 2 R B SR 20
PABAFPRAE (EARAE - 45 th 5 R A A i RAE L T A
JE TR Bl B 1 B v U P R AR B A Tl b
2SR5V U TE R I N B 7R g b X b s A AR A 4
PO B AR DX, I FL3R I 1 i S 7 ) B AR g b X
AT AR I FE 2 XS Ty R A e AR 4
AR P2 A e R IX . B S B E P BR Y S
REASTUIAIOG . PRI g Dt v 0 22 7 e 0 = 24 A 84
RO FEA T R Eh 0 A ERAEF R, =
T 5 IR A T A 2 RO AR S AR O 1 b BR S A
A5 U AT IR 8 JHL X e R 90 B R R R T A
] o X S8 5] R i 4 i i — P TR AT

S % ik

B [, S EME. 2003, 7 JT 7 98 R R R ARG 43 )78 % 5 R R
SRR K I AH G HF 5. AR AR . 61(4) :447-456

WA, 2000, KRG S AR O k. bt A% A . 33-37

XIHE 226 S . 2002, B 757 560 5 i BRI 2 BRAE BR 8 Ak
BRI DG 3 BT K42 4k . 60(3) : 267-277

XIS 52 e, 2RO 4. 2001, B 257 AR JRO R K R U B 11
IE N AR BR A=, 11(1):33-39

Acta Meteorologica Sinica S %24 2011,69(1)

BILE R EME. 2006, T 5 = 5 HCIR B0 FE R S5 5 Xk W2 = R R
VR HAR PR AL IR . Bk P 4 4R, 49(5) 1 1279-1287

T M ZEAR T SRR S, 1997, R FURAR S AN I =K/
M IE. BOUE LS. Jhat. BRI AL, 116-126

W B R, R E ME. 19924, B 7R R IR T 3 BB I 35 1
WA BT I - B Y 2 RAE K R B T IR . KRR
%%, 16(3) : 287-301

Al B I IR SR EME. 1992b. B 295 5w I AR T 35 BB 3 1 12
SIBTIL PR SR E HEFF B BB JOURL2 . 16(4) :409-426

T XUz 0, 5 E R 2011, 4 5 7 0 I s ORI 4 T
AT AR, 69(1) . 79-88

SR, PR . 2001, 75 58 SRR 0 S 9 2 XU i B8 T K
BUEBIR. RAFH#. 25(3):372-390

Bao Qing, Yang Jing, Liu Yimin, et al. 2010. Roles of anomalous
tibetan plateau warming on the severe 2008 winter storm in cen-
tral-southern China. Mon Wea Rev,138(6) :2375-2384

Chen M P, Janowiak J E, Arkin P A. 2002. Global precipitation:a
50 year monthly analysis based on gauge observations. ] Hydro-
meteor,3(3) ;249-266

Ding Yihui, Wang Zunya, Sun Ying. 2008. Inter-decadal variation
of the summer precipitation in East China and its association
with decreasing Asian summer monsoon. Part [ : Observed ev-
idences. Int J Climatol, 28(9):1139-1161

Huang Ronghui. 1985. The numerical simulation of the three di-
mensional teleconnection in the summer circulation over North-
ern Hemisphere. Adv Atmos Sci, 2, 250-258

Luo H B, Yanai M. 1983 . The large-scale circulation and heat
sources over Tibetan Plateau and surrounding areas during early
summer of 1979, Part | . Precipitation and kinematic analyses.
Mon Wea Rev, 111. 922-944

Luo H B, Yanai M. 1984. The large-scale circulation and heat
sources over Tibetan Plateau and surrounding areas during early
summer of 1979, Part ]| : Heat and moisture budgets. Mon
Wea Rev, 112. 966-989

Thompson D W J, Wallace ] M. 1998. The Arctic Oscillation signa-
ture in the wintertime geopotential height and temperature
fields. Geophys Res Lett, 25(9): 1297-1300

Thompson D W J, Wallace J] M. 2000. Annular modes in the extrat-
ropical circulation. Part | : Month-to-month variability. J Cli-
mate, 13(5): 1000-1016

Wu Guoxiong, Liu Yimin, Wang Tongmei, et al. 2007. The influ-
ence of mechanical and thermal forcing by the Tibetan Plateau
on Asian climate. ] Hydrometeor, (8) :770-789

Wu Tongwen , Qian Zhengan. 2003. The relation between the Tibetan
winter snow and the Asian summer monsoon and rainfall: An obser-
vational investigation. J Climate, 16(12) :2038-2051

Yania, Tomita T. 1998. Seasonal and interannual variability of at-
mospheric heat sources and moisture sinks as determined from
NCEP-NCAR reanalysis. ] Climate, 11, 463-482

Zhao Ping, Chen Longxun. 2001. Interannual variability of atmospheric
heat source/sink over the Qinghai-Xizang (Tibetan) Plateau and its
relation to circulation. Adv Atmos Sci ,18 (1) :106-116



