5 35 % 45 1 1] X R OB 2 Vol. 35 No. 1
20114E 1 H Chinese Journal of Atmospheric Sciences Jan, 2011

RN, JE)I, E—F, 5. 2011, 78 m 28 500 hPa & 1) KUY B 28 AR RRAE ML S R E K B 6 &R L], KRABE, 35 (1) 168 -
178.  Zhu Lihua, Fan Guangzhou, Dong Yiping, et al. 2011. The spatial-temporal structure of 500-hPa zonal wind in summer in the Tibetan

Plateau and its relationship to the precipitation in China [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 35 (1) 168 -178.

EmEEEZE 500 hPa EE RSB
SIERESHKERKHXFR

AW BN E—-F OEWEE OK£4% RAEX
AR E B TR B = R A S AU A F A S, ik 610225

4

B E  ASCFI NCEP/NCAR H P 2170 87 508K [ 160 A0 sk H R 7Kk BERE SR FH 22 56 1 3¢ o K7 il
(EOF) AR . A B TAF 75 X U 22 500 hPa S [l KU 59 AFRIGAERR . AR AL (L3 KL S
T KBS RIEAT 1T e I 2SR RHE R AT 4 R8T . [ 1950 4ERDK, 7GR 5 2= 500 hPa 2 KUEA
B, Ho e 1950 AP AU S 1960 AEAXPU KU B A58 » 1970 4RAQUE 21 tH22 7P X ELAL T 55 B
B £ 1 ARG A1 23 18] 70 A1 B0 10 I P DIl 2 4 g XU 22 S s A o JFL 0 539 6 Ay A g 1) P I 3
B P R R r S X s s Bt S 5 % iR U 500 hPa 2 1) KUBESF- i ] P 8148 EOF J3fife, #ih 25—
RFAIE 1) ) 25 18] A3 R B A Aol s 2 o FCH B A R AR M S B ST I A s i [R] R K 11 4R 1 3l F 3 0 A R W
1950 4EAUS HIF] 1960 A HH i 01245 ) PG JXURE (AR o R A LU B . 1960 ARAOR B 21 2090 v XU sk 55 B Bt
FL R BAT B 2 0 TR R i Ia] 2R 800 A8 73 R W £ 1) XUAE 1967 4 S 2R 1 — YR I I A9 559 2
AR TR R K/ N AT R L RAT 2~ 4 AR ST, X — R £ 1950 ARARRTHIRN 1990 4R TR 2 21 it 404
XA B LA B . AERR L ARRPRRUE B R JEE ZE 500 hPa &5 [ KB 55 5Tk FE K 9 R M 00 . 5 54
T IR 553 PRV R 98 AT 8 3 Tl 403t X R Kk i 2o AZRAE AL BT 2 VT rb 1 30 A et XA K 1 428
% . Bk SRR AR BUE A B E R R

KR FOEGEE X BRI

XEHS 1006 -9895 (2011) 01-0168-11 hESES P46l XERFRIREE A

The Spatial-Temporal Structure of 500-hPa Zonal Wind in Summer in the
Tibetan Plateau and Its Relationship to the Precipitation in China
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Abstract Using the Empirical Orthogonal Function (EOF), correlation and composition analysis, the interannual
and interdecadal variability of the 500-hPa zonal wind in summer in the Tibetan Plateau and its relationship to the
precipitation in China are examined, based on the monthly NCAR/NCEP reanalysis data and the precipitation data
from 160 stations in China. The results of spatial-temporal structure reveal that: in general, 500-hPa zonal wind in

summer in the Tibetan Plateau shows a decreasing trend since 1950. And the westerly wind was weaker in the 1950s
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and stronger significantly in the 1960s. From the 1970s to the early 21st century the westerly wind has been in a
weak phase. The spatial distribution of zonal wind trends reveals that most of the zonal wind over the plateau region
show weakening trend and the trend decreases from southeast to northwest, and the most decreasing trend takes
place in the northwest and the middle of the plateau. The first EOF mode of the 500-hPa zonal wind shows that the
decreasing trend takes place in the whole region, and its time coefficient shows the long-term positive trend. The 11-
year moving average of time coefficient shows that the increasing trend of the zonal wind taking place in the whole
region was more obvious from the late 1950s to the late 60s, and from the late 1960s to the early 21st century the
westerly wind has been in a weak phase and has no significant increase or decrease. Mutation analysis of the time co-
efficient shows that there was a pronounced weakening mutation of the zonal wind in 1967. Wavelet analysis of time
coefficients indicates that it has the cycle of 2 -4 years and the cycle component is more significant in the early 1950s
and from the late 1990s to the early 21st century. The relationships between interannual and interdecadal weakening
of the 500-hPa zonal wind in summer in the Tibetan Plateau and the precipitation in China is explored: when the zon-
al wind decreases, less precipitation happens in the north of the middle and lower reaches of the Yangtze River,
especially in northeastern and northern China; much precipitation happens in the south of the middle and lower rea-

ches of the Yangtze River. Meanwhile, relatively significant relationships are found between precipitation and circu-

lation, divergence of water vapor flux.
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Table 1

wind averaged over the Tibetan Plateau for Jul during 1950 -
2008

Interdecadal anomaly of the 500-hPa mean zonal

B /m-s™! S 43 L
1950~1959 4f —0. 66 —27.07%
1960~1969 4F 1.78 73.20%
1970~1979 4E 0.01 0.42%
1980~1989 4F —0.19 —7.98%
1990~1999 4F —0. 40 —16.63%
2000~2008 4F- —0.59 —24.38%
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Fig. 1  The interannual variation of the 500-hPa mean zonal

wind averaged over the Tibetan Plateau in Jul during 1950 — 2008
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(a) The linear trend of the 500-hPa zonal wind averaged over the Tibetan Plateau in Jul during 1950 — 2008, and (b) the correlation

between it and time. The solid line and dashed lines in (a) indicate increasing and decreasing trends, respectively, and the shaded areas in

(b) represent those where the correlation passes 95% confidence level
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corresponding time coefficient
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