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Analysis of the Meridional Heterogeneous Distribution

of Summer Heat Wave over Eastern China

ZHU Zhouping QIAN Binggiang

Tongxiang Meteorological Office of Zhejiang Province, Tongxiang 314500

Abstract: With the analysis on the high temperature days(Z==35.0 C) from 102 observational stations over
eastern China (25°—35°N,110°—122°E) in 1958 —2007, it is found that the high temperature weather in
eastern China has the same rate of change in most years, but some years it has a contrary distribution in
south and north, and this distribution has no relation with the high temperature intensity. Using the
NCEP/NCAR monthly mean reanalysis data, the typical year circulation backgrounds are analyzed. The
results show: in the anomalous years that the heat wave mainly concentrates in south, it has a “positive-
negative” pattern of geopotential height anomaly in 500 hPa from south to north in East Asian,and there is
a vertical counterclockwise cycle from north to south in 25°—35°N compared with normal years. In the
years that the heat wave mainly concentrates in north, it is opposite. The EOF analysis of the numbers of
annual high temperature days reveals that the second leading mode respectively indicate the heat wave’s
contrary distribution in meridional direction and its time series can reflect the intensity of this deviation as
an index. The correlation analyses denote that the variation of this distribution is well related to the De-
cember 500 hPa geopotential height anomaly and the SST anomaly in the tropical Indian Ocean in May last
year. It is also related to the many atmospheric circulation indexes of spring and precedent winter.
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Table 1 The variance contribution and accumulative

variance contribution of the three leading modes in the

EOF analysis of high temperature day number anomalies
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Fig. 2 The standardized data for the departure of high temperature days,

the time series of the second leading mode, the meridional heterogeneous

distribution of high temperature days and the Gaussian lowpass filtering of

the meridional heterogeneous distribution of high temperature days

3 il H B AL oA 57t L 10 ARy [7)
R T =AFE

R BT A A e — JBEAT 2 ph T ROFR AL 119 57
WO . TR AR H RO A R SRR
JE )R AFR AR R AR AT B 1 il Xt g 28
P00 i DX b 25 LR AR 93 [ ) 500 hPa {37 38 o B2
P AT EAFE B i X AR O (B 3a) £E 2R
DX R AL A A — 7R S A A R XA TE ]
TS ER R T N R S L PR ol A ES N I PN
ili o R e S~ 5 B AR A B A A R
P RURE 7 B 00 2 2 5 BT N5 . 9% S IR R R
TR AARILHLIX . M\ 850 hPa i & HF (L) n] LA
B B LRI O A TR O 1 P L AR b X 60
B R G KR AR — . A BF 5T
WY G KR A 3 AR G 0 PR i K 3
T o T B A — R . A T g il DX O LA 1
DU FEAFH B (& 3b)  AEAR MEH X 500 hPa fi 3 15
JEFEF thpg ML — 7534, 32°N DA pg e A
o GURE  3 B 3 6 A 3 R o O 58 - ] IR AR e

Hiu XA IE B SR X 8 &2 ok A R . 850
hPa i B #E 776 A8 b A 02 — A~ B 5 0E {8 X R
72 W18 23 S5 Bl 7E 3 46 1l X B I A 59

3 Oy ST Y KM A R R ARV R
XUE I B . M 850 hPa X% & HE S /] LAFE 2, 4f
T 1R I DX i R AR 0y (BT 30, 7 3% [ 1 0 s X7 XL
P it T ARG M DX 11 R 2 By L 00 U Oy S 0 19 AR L
R RR S AE 30°N DLAE R T i — 5 A X
TS T e it XA b A 4 (L 3D WUAS T] 38 [ o AR 35
R 55 10 5 AR A R T A W VA SR P R XL AL
(10K G  Ra R AR RE S =S N o

FE v—w BV A B AT DUE B 5T e i X
i 7 AF 4 (Bl 3e) o 7E 25°~35°N B ¥ 1] b A7 76 1 3
FR 0 B T BRI L a5 OFE 32°N Fffi R & BT MR A B
TR T Z X = & K3 2, DT (38
B . TAE 25°N B3 U000 b R AR B G R R I
T T DU 1 Bk 2 Xk AR T s [
AW A PR R R DX b B ARy (I 3D A L R
A B I R B R0, BT R S BLAE R . T
DU R B AR . XA RE S ER K2
850 hPa XK BT 4518 — 3.



%114 R JE S 4« v [ 2R AT X 2 i e LR 34 50 0 A R AE 23 A 29

150 — 150

(e) (f) .

vy e = NN . A N 7= NS

Y / / < N D A T f ? ; -~ NI N
00{ . P T S 3004 7 vy
g g [
2, v l l v A 1 T / IS a 7 7 J l J v
: 2 I

v ! | N » N P / 7 ' l v
600 4 N | ! i S 1 Ny / 600 4 > 7 / f t . J .

R ” [ > / / f r y v
7501 Voy ooy Y 750 P v

N P - r v
901 « Y oV Y . o~ < 900+ - 7 1 . o

20 30 5 40N 20 30 5 40N

3 e H OB G o A R S R AR 07 [R] ) R R SRR AE
() FR XA (b &R X WAEAL, 6—8 H 500 hPa & B BE T (BLfv : gpm)
(o) FREAMmMEE T (DR X MmILE . 6—8 /1 850 hPa X4 & Hi -, (o) i X {35 B .
(D WXL R 6—8 3 115°E v—w KR, B o 48 RICK T 100 £
Fig. 3 The atmospheric circulation features in typical years that the high

temperature days are abnormally distributed in meridional direction
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