3G 11
2013411 H

weooPORE 2

SCIENTIA GEOGRAPHICA SINICA

Vol.33 No.ll
Nov., 2013

KT = MRS e S AATERRET S ENER

g OBLEMWL,R O FLBER

(1B, il 2000305 2. bR TR RE S WA N o, B 201199)

B - LT3l 08 H dm e VR U ATV E RS 2 (WPSHD 15 4 NCEP/NCAR T34 A7 W 8} LA K Bifg i H
RATEHGERE, W KT = s il 5 WPSH Fi 8 0C &, 45 AR W, 1959~2010 4 1 1), il H 45 4%
WPSH T AR5 F4ids 5 0 25 EAHDG . 2= ) b, v H 40 WPSH TR RIS S 80070 KT = A vl 35 R g 31
it A< M DX 25 ARG, 5 WPSH PR s TR T i vt b X 4 28 A DG . vl H 05 WPSH 5 447 8 H AR K

Uf o 7.8 H it HEUEZ I, WPSH IHIAREOK i EACO S VEARET R PG . 18 a ke b it 1 A 5 S i i 5 iy

KRG WPSH, 7 el B H #1 95%.

KOB Mo mL s AT R BT R PRI D s RAURGE KIL =

hE4yHKEP467  SCERFRIREG:A

P 1A Rl 4 157 Hs (western pacific subtrop-
ical high, & FX WPSH) S i F2 v i 4 [ FIR & X
b2 i i I R 1 M = s e o o o = |
T 43 8 BUAR R AU ) e H O, UG R F
IR ZE IR A7 5 5 K 3 R AR DL R R B %
fRaERa S —J5 i, T WPSH i L K, JF
HAER 2 2 AR S5 5 5 AT X 3 18 1 <
¢ 5% M Sk B R R 2 B DA ok 52 B % R
AR AN S5 N 5 A i FE AR

A A R I R AU I — AN B PR
FRET, WPSH A 2k r Jb A7 B 10 i AR A 5 v [ 3=
TENH A C R D), 52 WPSH A28 75 i i 5
AR PG, 4002 IR S  YEAERIH
B K fi 22 WPSH [ P AR 5 v A Vi e
KA TR, M s AR B, TR K
/b, [ 2 [ K MR 221, 5225 WPSH ) T AR 5
JEE 55 AT R U R K AR AT AR AR g A OG0, Y
WPSH F5 A8 I, KT R b X B K g 22

i DS N N T = R S e e O - R e B
WPSH [¥] 52 M SR A, KT i % 3 DA g
Hu DX, EN 21 20k JL TR E s RS 10 d
DA b Ry B K Y LT ) i R i

WeRs H 3 2013-01-05; 4837 H3#: 2013-03-20

CEHRS: 1000-0690(2013)11-1383-07

hy 327 P R N R AR AR 3 AN AR AR 1
G AR 2, RV R R R H
X 43 #7202, WPSH [ 44 i sl H i & g i 2 5
Z rei R S B 32 B, WPSH B 2% , 45 il
B ] K e R OB ™ R R A, G LA WPSH
PEAR AL BE R 2L 3, VL R X ) H I e
B KA, WPSH [ 5 FH P8 it 2 v [ B
2003 4 575 ket 10 F A Ji R P22

SR, CAT ) i 5 WPSH ¢ & 97 £ J2
BN i R B B, ARS8 ) 2 A T TT R
T o AT s DR AR 0 4 SR il AR 3R M R
i, KA AE — o L PR 76 A T R R
SR TR N AEH o WA A T i S
WPSH S FHYE AR 1) 5 28 I A I 0] 7 510 1) 237
H RS DE ST . %13, A SCR) KT = /i
R IE H S e O O | B 50 0 WPSH
F4(.NCEP/NCAR P70 #T %k} DA Je F il 4ok 8
H ORI EI PR ASIE A4 A, T RKIT
= AN R WPSH BRI 8] 41 GE 1 2 &
SIMT, LA LN R, e M iT 8 a K il kB
WPSH FR G A G Z8, LA Ay D sl o v i R <
(PRI SRR A A B A4

HEWHE : [H 5K HRREEEES IR H (40901031 F141001283) . o [HRFZ B M 1 5% TR & TR (XDA05090204) % 1) o
YeF /A L 7£(1975-), I3, I R, i, 8 T, A I A AR AL F ST . E-mail: shij@climate.sh.cn



1384 Hh Bl

By 334

1 HR5mE

1.1 BFRER
RS = A I PR YE B A T 27.8~33.8°N,

118.0~123.0°E, G HEVL 75 P Bl o bt L VR
R BURTR . WU B R O KIL =AM
32 AN [ SR FEA/FEUE T 5 3 1959~2010 4E34 H ft 5
AR (o) 304 S 2B H T KA S5 B bl
REHERE @ 1959~2010 4E 3 H P4 K7 fil #4
5 e T (WPSHD $5 £ CHLHE TR 5 APk B AL
VOARE 50, Bl ok A T B g 0 B 1959~
2010 4% H NCEP/NCAR 1543 #7 %t k|, $ 4% 25 1)
SRR N 2.5°%2.5° @ b T AR SRSk
2005~20124FE % (6 A 1 HAE 8 A 31 H)ZE Hix
SRR R E H RS E Y TR, 2k T
T AER LA TR OB A
1.2 BRI

SCHE SRR A L 1959~2010 4F %
J WPSH 454, g vt i 4F F1 DY 2 WPSH 45 £ 1) ¥
P, T A BT o i T KV = A i e il H
$5 WPSH $i5 2/ AF FI U 28 2 (0] (R AR DG HE A Se it
SV, IF T 19592010 4 KT = 41 91 324
ARG A i H 505 3% A WPSH FR £ AH ¢
FA TR o3 # i H 205 WPSH $i5 201 41
PREVSETE P

SR, XL 2 BT 3N B B, B 1959~1980+
1981~2010 F11959~2010 A=A = 191 6~9 H 1% F
i H 252 H WPSH $8 £ 1A et S e ge ik
FE, JERR 4 1959~2010 4F K IT = A 9 32 ANk o5
B i 2 oy ki 7 H A8 H il H 2L

2 AEIET10 aCR D, Geil WPSH M i $a 4L
7 it H A 22 i /> F 34 4E S 08 H 247
I (1959~2010 435D ) 2248, H-%5 T NCEP/
NCAR & H FR23 M %0 RE, i H 2 T i H 5 %
A /D 7 A8 H KL = 1 9 e L JH 3L M X 500
hPa V-3 3 i B 1 (1) 22 5t

5, BA B 5T 24, HE B 2005~2012 4
B H ORI YR A Rl H 3 2
I B W R RR S, FEARYE g4 500 H e
AR BT b i H Rk A S WPSH & S 1O
R PR E FEEIEGEm LFIRRE SN
725:@© WPSH; @ i b8 Wi @ & K4
Bl 2R @ Mo e s (B ; ® S i alod 2=
® MR @ W EARIRER G amms it 4]

2 ZEREHT

2.1 FRiEHHSFEMYFEWPSHIER XA
1959~2010 4E 3], KT = A I4E il H 80
A WPSH [ AR i B i 2038 52 W0 2 IEAH DG, AH G
510 0.35F10.38, il H AU 449 WPSHH
2 AL AR A A B (R 2. FEmimH
BN FEAFCEF 12 A2 4992 JDORME ZF6~8
H O WPSH [ FURT 5 J5 45 £t 2 2 IEAH G, 5
WPSH FH {583 oG, thah, Emii H s
AERKZE (AR 9~11 ) WPSH [HI A A58 JE 5 5t
o3 5 AT NS B IEAR DG, 5 WPSH PE AT 4T 2
55 032 UG
2.2 4ERE B #54E WPSHIRE K 2RI X R
1959~2010 4F 3], KV = M I4F il H 80
44 WPSH [ AR N 58 JE 45 H AR A VT = A1 W R

F1 KL=/ 7 AR 8 AR H BB LMD KET10 a & A AN REH

Table 1 Ten years of more and less high temperature in July and August and the monthly station-averaged

high temperature days in the Changjiang River delta

DENTASE (€7 7 H i H g > 8 H il H ¥ % 8 H vl H ¥ >
LR (A il 1 (d) EL G it 1 (d) A i 1 (d) EO G ikt 1 (d)
1971 15.5 1999 1.2 1967 14.5 1960 0.1
1988 152 1973 1.4 2010 13.3 1980 0.1
1994 14.4 1975 2.5 1966 12.5 1999 0.6
2003 143 1982 2.7 1998 11.4 1982 0.7
1964 13.3 1974 3.0 2003 10.5 2001 0.7
2007 133 1997 3.0 2006 9.8 1975 1.0
1990 12.7 1987 3.1 1971 9.7 1972 1.1
2004 12.7 1989 33 1976 9.3 1997 12
2001 12.5 1972 3.4 1959 9.2 1985 1.7
1978 11.2 1968 3.7 1995 7.1 1965 1.9
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Table 2 Correlation coefficients (r) between high temperature days in the Changjiang River Delta and WPSH indices during 1959-2010
o
i #0F) _ WA _

[ESE R SR JEFEHL ek bt PEANEF R
i 0.3285 0.2340 0.1084 0.0391 -0.2242
A7 0.1999 0.0389 0.1749 0.0510 -0.1180
4E HF 0.1301 0.0519 0.1772 0.0100 -0.0847
CES 0.3259 0.2471 0.0634 0.0457 -0.1815
&S 0.3735 0.2982 -0.0772 -0.1054 -0.3040
A7 0.4160 0.4000 0.0434 0.1195 -0.3541
HF 0.2565 0.2902 0.0898 0.1653 -0.2028
AR ES 0.3817 0.4002 0.2110 0.2045 -0.3628
&S 0.2489 0.2507 0.1112 0.0989 0.0016
iE 0.3519 0.3760 0.2146 0.2369 -0.2493

H:r=0.268 6, P<0.05, §5 53 r=0.348 2, P<0.01, .3 :r=0.436 2, P<0.001, # &2 % , LU R [l
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Fig. 1 Spatial distribution of correlation between annual high temperature days in the Changjiang River Delta

and WPSH intensity (a) and west-extending ridge point (b) index
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Table 3  Correlation coefficients between monthly high temperature days in the Changjiang River Delta and WPSH

w3 WPSH #i% UIESEE
6f] 7H 8 H 9H
TR 0.1567 0.0538 -0.0640 -0.0655
R 0.1511 0.0283 -0.1269 0.0318
1959~1980 ek 0.3664 0.3032 0.2493 -0.2582
et 0.2539 0.1659 0.1983 ~0.1797
VH AR AT -0.1744 -0.2092 -0.2208 0.1343
A 0.1542 0.3156 0.7142 0.4091
GiEs 0.0490 0.3027 0.7370 0.6836
1981~2010 ek 0.0321 0.0155 0.1806 0.0594
b7 -0.1448 0.0801 0.2190 0.2343
VU A 0.0427 -0.2905 -0.6108 -0.2398
g 0.2199 0.2611 0.3736 0.2107
WRJE 0.1490 0.2546 0.3966 0.4164
1959~2010 Bk 0.1341 0.1267 0.2175 -0.0579
b7 0.0254 0.0966 0.2145 0.0567
VU 5 -0.0642 -0.2715 -0.4334 -0.0677
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Table 4 The difference of WPSH indices in July or August between
selected 10 years of more or less high temperature days with those

years during 1959-2010 in the Changjiang River Delta

5 1 1 AT WPSHIA

WA s & dbit PR A
7THERBERZ 03 122 045 025 -1.99
7HEiHEd > 57 -1458  -0.55 -0.95 9.61
SHmEMmHER % 489 175 1.76 133 -11.58
S Him HE > -441 -134 0.66  0.43 3.42
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Fig. 2 500 hPa mean monthly geopotential height field in July with top ten more or less high temperature days in the Changjiang River Delta
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Fig. 3 500 hPa mean monthly geopotential height field in August with top ten more or less high temperature days in the Changjiang River Delta
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Fig. 4 The mainly controlling or influencing synoptic systems during high temperature days (a) and daily maximum temperature under
the WPSH system (b) in Shanghai
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Relationship Between Extreme High Temperature in the Changjiang River Delta
and the Western Pacific Subtropical High

SHI Jun', CUI Lin-1i*, LIANG Ping', MU Hai-zhen'

(1. Shanghai Climate Center, Shanghai 200030, China; 2. Shanghai Center for Satellite Remote Sensing
and Application, Shanghai 201199, China)

Abstract: Under the impacts of global climate change and regional rapid urbanization, the extreme high tempera-
ture events have increased in the Changjiang River Delta in recent years, which further have serious influence
on regional society and economics system and residents' livings. Therefore, it is quite useful and necessary to un-
derstand the characteristics of extreme high temperature and their causes for the purpose of prevention and miti-
gation of disaster. Based on the daily maximum temperature data of 32 meteorological stations in the Changji-
ang River delta, western Pacific subtropical high (WPSH) indices from Beijing Climate Center, monthly 500
hPa geopotential height fields based on the NCEP/NCAR reanalysis data and daily synoptic situation data in re-
cent years in Shanghai, the long time-series relation between extreme high temperature in the Changjiang River
Delta and the WPSH was analyzed in spatial and temporal scales, and the results indicates that there is a signifi-
cant positive correlation between high temperature days in the Changjiang River Delta and the area and intensi-
ty indices of WPSH in the whole year, winter and spring during 1959-2010, but the correlations between high
temperature days and the ridge position and the west-extending ridge point position of WPSH are not statistical-
ly significant. Spatially, in the middle and southeastern parts of the Changjiang River Delta, there is a significant
positive correlation between annual high temperature days and annual area and intensity indices of WPSH, and
in the central coastal areas, there is a significant negative correlation between annual high temperature days and
annual west-extending ridge point of WPSH. There is a better correlation between monthly high temperature
days and monthly WPSH indices in August than in July as a whole, and the correlation is better during
1981-2010 than during 1959-1980 in August. There is a significant positive correlation between high tempera-
ture days and the area and intensity indices of WPSH, and a significant negative correlation between high tem-
perature days and the west-extending ridge point position of WPSH in August during 1981-2010. In July or Au-
gust, there is a positive anomaly of the area and intensity of WPSH and negative anomaly of west-extending
ridge point of WPSH when monthly high temperature days are more than normal value. In July or August with
more high temperature days, the west-extending ridge point position of WPSH is close to the Yangtze River del-
ta, but in July or August with less high temperature days, the west-extending ridge point position of WPSH is lo-
cated far away from the Changjiang River Delta. In Shanghai, the weathers are mainly controlled or influenced
by system of WPSH during high temperature days in recent 8 years, accounting for 95% of the total high temper-
ature days, but in days when the controlled or influenced systems are WPSH, the occurrence probability of high
temperature is 67%, and most of the high temperature days have the daily maximum temperature range from
35.0C t036.9°C.

Key words: extreme high temperature; western Pacific subtropical high; synoptic system; the Changjiang Riv-
er Delta



