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Abstract The geopotential height, wind field (u, v, w), temperature, relative humidity, maximum tempera-
ture, and SST fields in the ECMWTF reanalysis data sets and the observational precipitation data in China are used to
study the dynamic climate features and the evolution of subtropical high over the northwestern Pacific in July. Two
processes which describe the south and north positions of subtropical high are defined (south or north position last-
ing for more than six days is defined as one process) and the correspondence composite analysis are completed. The
results show that the intraseasonal oscillation is obvious both in the south and north processes, and the most typical
oscillation occurs in July. Corresponding to the south and north processes of the subtropical high, there are evident

different features and evolutions in atmospheric circulation, the distribution of precipitation, the maximum tempera-
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ture in China, and the SST anomaly in the northwestern Pacific. This means that it is necessary to study and under-

stand the dynamic characteristic of weather and climate based on the variability of the atmospheric system even

though just in July as a short period. Through the analysis of process evolutions, some interesting results on the

premonition characteristic, variation features during and after the north, south processes of subtropical high are in-

dicated, which are undiscovered in previous studies.
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Table 1 The cases of south process chosen for composite analysis
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1966 1~11 H 1987 1~9H
1967 1~5H 1991 1~10 H
1968 1~6 H 1992 1~7H
1969 1~15 H 1993 1~8 H
1973 10~22 H 1998 1~8 H
1975 22~30 H 1999 4~18 H
1976 1~12 H 2001 12~18 H
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Table 2 The cases of north process chosen for composite analysis
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Fig. 1 Composite daily geopotential height (gpm) at 500 hPa in
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day of the processes is defined as 1 d

60°N
] sesom N/\
3680
SN ——————5788

o -%5500\/
= ) ———
30°N (
20N

10°N+

EQ
—2d 0d 2d 4d 6d 8d 10d 12d

Date

A G R SV it N o S | B

Fig. 2 Same as Fig. 1, but for the 11 north processes
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Fig. 3 Daily evolution curves of 5-day moving averaged ridge
line of subtropical high averaged over 110°E - 130°E during 1958
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Fig. 6 Composite 200-hPa wind field for the (a) south and (b) north process of subtropical high during the 8-d persistent period
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3L A H e e il L AR O 2 B I
1713 25 ) i P P AR I

A2 AER AL TRETREL, ALHS R A 4] ]
H sy T B2 S ] 728 A A WE 7 Dy [l 257 5 A4 [ e
AT AT 7w TR AL UK A A A
Hfm i AR Ol 7E Pkt th A4 22 Uk R ¥ 2 i 7
A I8 YWORAAE T AR A s 11 bR
FErpA 10 WAL 7 AR, Xik—2Rik
TR RS AE 7 H A —RAe sk #e . B
PAASRE TR 7 H AR 2R THE TURAFAE
DR A e 3 ] — > LR g B e e B S A AR R
ZE5E. AT E A TR Z BRI R .
TIHREREXA R, AT TRl R, AEEE

AR A H e i BE BP9 0% H e (&
W, HEAUREW . fE—3 . F iR R VL
R, WAL H DI ARG, 3
EE N  0 QE 5:  N N |  | S
BFs JEESRULFRAHSOE S . —2 d~0 d 1],
T T DA T 7 0 380 R g T DX DAy 97 B
EJT 2B B RO AR DU R 7 1) Al AR X LA
LeNSEHIX L 7 780 e St S LAV R HR a0 i IX O A IR
o LRI AR VI KA R I T L O IR 5
e O U AT UL TG Z . P R
(19 3k B2 B A T2 38 ] 2R S R0 0 3t IX A
S AEPGRRAFER P X ARML . 7E 1 ds R R
VLU PEAEH I, AR M X R A S A . AR



<5 R

268

Climatic and Environmental Research

B R 16 %

Vol. 16

55°N

50°N 1
45°N
40°N A
35N

30°N A

25°N S 0 0 q

-1 5 4

B A

15°N . { . - : . 3 . - ‘ : : -y
70°E 80°E 90°E 100°E 110°E 120°E 130°E 140°E

B 13 Rl A LML RS H B s A OGP AR 95 0 BER G

Fig. 13 The correlation map of the subtropical high ridge position index and daily maximum temperature, regions above 95% confidence

level are shaded

FEUTIRE . THETRIER ., S AR O IE B R ME X
JEFR BRI e 1 v b DXL 9T O e 30 B ) 2 I
BZRAL . VU 1] AR IR BRI, ZRAEH Xl o
IEREP . 2 AR TR s X R O T, al I
AH P57 R ok 8 R VI S 2R i 3t X 3 A T
FAL FEH BRI HIX A 3 AT LT AH
2 d~3 d JWI0E], R AR B A R A R R e D
R X AR B AR A O IR, BT R
MACER A AT AL TAR S, 31 4 d. R
AT IE V-3 B A 2 AR A i/, JER
TUAEZR g I T DX 1) TP 9 A R 90
e i I P S ) DA Lt X el i — R B 97 B
ANIERE- . 5 d. R R A B o A S AR —
RARL s AEJE 5 BE N s A0 20 A 2 i ¥ 78 4t [XC
F14 DB - Y0 B P R R ot e ] Y
XIEE G/, 6 d~7 d WiMal. w0 Y A9 T I
AR, ARAEHB XS Ry IE . EHER Y )
D DX e R O IR 2 8 d MR
FETTHER I 1 G B B AEOIOR A s IX i B AE
B o ARACALE d B AR . AEFRBYAE R TT LI
XA X AR AL m . 2] 9 d~10 d.
PR TR ARV I A I A P X AR R % . R R Y ol
ARACTRAR AL S G- o G0 2R A A R T 76 3t X
PEALIIXCAR Ry T, ZRAERFRHER M IE. F 11 d. 7
PRI IE B XY FE . (/. ALER LAY IE

PP X, BEE TV, 212 4.
FRRL 2R B AR AR AL Sy TR JU AR B AR AR R T T
M DX B T

A 5 T R g e T R S T o A A
(9 H e i B A, JATT AT LR 2 PR A [ A2 A0
AR IR LA 2 H L S T S5 A A AR A 1Y
FESt o N T P B R M LUV KPR R A
T PR TR g AR A S 2R 5 e v I X L Y e v Tl
2250, 18 14 gyt T Rl A, JL R A B
Xt RO P B g 1L BE B 3 1 8 SR I ] 4 45
S5 PRI P RSP i g e R A
BRITEHLIX | r [ 9 DX A B 4 ] 44 AR 4 3t
DXHR it BE RSP SRR R U35 R Rz P K-
PEE e AL R R AR L A g I I 3t DXORI 9 T8 30 3
ARACHIX N BB, 2 m B e a2 R <. HE
KR DR A I R T, M AP 2y
AT SR T A (07 A e R 7 VI S ) 3 B
FAE . HE X LA A

6 AAFFRIERIALENNNE
EXFF RS ERSFE
th 0 L VORI 1] 5 BRI R . Tk

PEATEN L AU AR A R TR AR A T T
FA Tk B4 BR300 IO ) i P P



33 FIEWIAE: H PR R T R AL SR S H R

No. 3 WEI Daoming, et al. Variation Features and the Impact of the Latitudinal Position of the Western . . . 269

55°N

(@
50°N 1

45°N 1

2
SO
- )6

40°N -

35°N A

30°N 1

25°N A

20°N -

15°N

70°E  80°E  90°E  100°E

55°N

50°N 1

45°N 1

40°N -

35°N 1

30°N 1

25°N 1

20°N 1

15°N

70°E  80°E  90°E  100°E

110°E  120°E  130°E  140°E

P14 A 12, (E00 B s iR A A (2.0

Fig. 14 Same as Fig. 12, but for daily maximum temperature anomalies (°C)

ACAEARPY ALK P U AN [ S I . e —
Ko ARSCHAEPRE 7 A Oyl i 2 B i e
AU B T L o R ) ARy AT 5 B . LA
R 15 PR, @l s R A R AR 20°N IR Y
B Y- i DX A 589 A T il IR R R
JE TR V- DAY 350 T Vg 81 A S T Vg Xk I A A A 1) 1
[ N o 1 W0 /7 SN SN 1§ S o T 1
23 XS VA O R TR S o iR T R e AL R 2
P AERAHF H AR 100 A T I 60 5 DA
AL AR T RE S La Nina BUGA —EBR AR
FERHT AT O I AR I TR 5. A 20°N
FEALHY R BRI BE G2, 1E . $7AY 35 3T
IREEF (PHAE—AKRg D o fE H A R FEA = RIR

PG A3 s 5 4 RSP 3 ) v e S TR e A X g
A SSTA 1] 5 7 AV Bl w5 b 3 7Y 2k 7 AR X
NAIE SSTA, 0] UL VG RSP 7 @l w5 R 0 A A0 b
TR R A AN 6] B OF ¥ SSTA 434 FefiE . o2
FEH ARG E R ARG X (PR R E
BESIX) . XAE—EREE LR TR A AL
B I 1A T I S PR A

7GRt
ASCHZAE A28k B IRT 74 - A

19 R GLHEAT B A AR AW TE R, B A
B_ERFY 7 A6, (HAEPERE SR LA E A



<5 R

270 Climatic and Environmental Research

BoOWF R 16 &
Vol. 16

90°N

80°N 1
70°N 4
60°N
50°N 4
40°N A
30°N
20°N A
10°N 1
EQ+4
10°S

100°E 120°E 140°E  160°E  180°
90°N

160°W 140°W 120°W 100°W  80°W  60°W

80°N 5o
70°N '
60°N
50°N
40°N 1
30°N

20°N
100NN 0%

e ~JT

Q Rﬁl/w \/{
e S G
m%§%;;%>Q\~M

‘ PR
¢~
N N
Sea
N ~
N S \

100°E  120°E 140°E  160°E

180°  160°W 140°W 120°W 100°W 80°W  60°W

P15 Al () FEERBLRAR A1 (b) JUERBL RPN R R S5 (BRAL:°C) A s R

Fig. 15 Composite SST anomalies (°C) for the (a) south processes and (b) north processes of subtropical high

AR B T o P AL RT3 RIS I b DX R B 3 A
A GEEEMIEFEKSE) AR BT 35 19 A [ 5 W
e FATERE MO 5 (R 45 3 3D
i, R REFIE R R ARG Al AL, 1E
AT LIS BB AL Sl

ARSCHIWTFEAE N T RUR AR AL -

(D) X FARWA PR FEH X 7 F <
L AR ARG R X D H B RS
MR, B AR, 3 — DX SRR AR AR
AR R 225 . BIR AR S AL Y
FHIE . BUF TR RIS . A2 B RS
AEAE, AT S TR $B s S Al E
R He

CAN I N e 1 )| VA o S
AR W R AR AL . 75 6~8 AFF
TERA RN SY . 10~20 K R e 6 H

ARBERK, B A AARERS . S BE  WR)
8 AR N EH ., I HAFER . 30~60
KIS 6 H v ARk, Bl i e
MHERS . SR EER W/, (HREERM. AL
SYRTRT UL, VE RS- v A B AR B
FAFAEIEH B B AR LR AE

(3) VYR P14 &1 15 e 70 750 R 358 78 BT %o 1z 1)
IPRRHEA B B B 25 5 #E 200 hPa -, 7
IRV e 0 2 el e e IO 114 T IV 8 R R AR KL 7
B, FRERTHE L G M X R X & 75K
SP3BT R T X A T Y LN
MEARRWPE . SO T 85°E BT 3k E R A
H L X KGHARSS . 500 hPa [, PHACEIERI S
TR R E R JERET, HAELA T 25°N
BT, I s VS A 9 4 o 3 AR T U L IX
PV XU G AT 3 ) s b 78 % g %) R v



33 FIEWIAE: H PR R T R AL SR S H R

No. 3 WEI Daoming, et al. Variation Features and the Impact of the Latitudinal Position of the Western . . . 271

SREESS . AL E AL, B AN TR IR E R
FIE, B A — A S eI, M
VEPE R XSS . 850 hPa b P AP v g s 70
TR I Y @ o B AR R . P . AT 30°N
BRFIT . T8 R0 A T 0 e XA 1) s e s o O B
ARSIV R 2R R ) R A R,
EACERA . AR, BT A0°N (g, &I
AFE— 5 B ETE AR I R B M PG XL

T PG AT Rl 150 i 0 25 A G 0 2 ) A 5
RS (NP VAl NG N 2 R R S = N i £
BASFRAE ., LA 500 hPa 5], 94 K2 R e pE b
TS AR T U B G RS- 3 ) e b 47 B O G O
It HAGE B W R AR Y, KL e P9 R Al
AR RS K R R, RS
Jer SR RV o T A R AR A Y AP v ) R A e AR T
AR E R, JE kRl O AN B, SR ITR
JE#E 35°N MHEEHIE AL T &l E oL, HA E R
Wb BRI RGN 3 K, EEEHX B
— AR R PG, KT RIE
SR P RS K s LRSI, R AR
s GUEHXASBETER RTINS, FE I X P Y
MR, FERTRRES AE . P I A I R
PTG T b6 1] A RN T S AR . g 8 28 11 ) v
L i AL, 113 30°N 247, SRS dt
AR 55 1 R AL ER TR B W N rE A . 7 (37 A
AR RO AR T T,

(4D XoF 1 PG ORF- P I s 10 g S AL o 7, R
AL LA ALH5 0T 3t 30k B K B BB, BRK RS
-4/ KT R, T M X A0 455 S8 g U i K
WAy ZRACH X FR g IE BEE . 16 2 B 5 i R
TR [X [ /K 38 22 5 S 07 94 AP 3 ) e A G s 2R
SRR, FRE VLR L X O IE RS, ARdE PR S pd )i
A A=A IEBE P T AR A6 30 L AR B VAT 45
— A B o X R AN S [ A D s 7 A A
MoKk 22 57 BRI K VLR 2675 K
T R g A g TR I RV S K R D LR OR
S A A IR [ Sl NS AR B TE AR L
FEVER TR g (b FARIET, Aedb X
B () M.

(5) EFxd @l R . U R R T Y H
L AT 2 B X o7 P TV R v R A, BT
EHBIX e P XA A 4 ] s K 0 H X AT

Rl U s RS T 0 R P DR
e AU RL L g P T DRI AT s, AR L 3l X
DNIEB 2 B R KR RS
XEA B IR T A0 MO R 1 18 SOk
PR AR 1 A 7 YL O Sk A il B BE P A TR e
M IX LA

FATakn] LI 2], A8 PR AS [ (5 AH 14 78 42 1
A F I RS L )AL BE S S (A AR W A 25 5
PRI A A A T B 2 A I S L B -
ARTE, FREVILER Y IEFE 5 R T iR S I A I
B ARACHE X YRR AR BE S KV, B
X AU RIZR M X R AER O S BES,
T DAY TUBE AR R s Bl e, YL,
ARIHIX AR AR N IE, KICLIR . REPGER, Rt
Py :ER R PO R EINDER S S AR T8 NI g ES R
PN P SN o | AN R T S ok A RS R
DR N IE B, ZRACH X AH O TS5 G FE4h
W A — B 1] HL A I S 52 0 A7 2 1 VLI 4R % LA
A ZR B L DXL R 2 e XA R 23 R Ay £
o HXTEIE, PRI, AR ORAFIERE. T
JEFSRAE S AR AT, P E R R, KR
SN T 94 s DX O T BE 5 i B OT AR IS AR R
X RV AR eI R R
AR N IERE-5 iR al B B e
TEFEF . RTTHRIE BPU R AR T 2
FREE R G /R R T IX . P AR X A -

(6) 3 A7 VY R P31 B 07 B 5 P B K-
TRIFRLS: W AR R, Bl i aR B AR AE 20°N
LA 18 3 P35 3 DX o7 A 583 )9 A 1 P
HR 28 B R DAY i T 8 AR T e X IO A T
AP RS — ARACBESIA R L IE . S0 A s
[4 1 SOE SN DR R o S 1D i <l | o B
AR AR R AROT T X A TR IR R U
AR S AL A S B T RE 5 La Nina LR A — & BE
s AR R B B S T T SR, T
M 20N FEALAY RSP BRI B0, 1B T
PRI (PHAE—ZREI D o 78 H A SR
FELAARI VU R 5 PRSP 6 Rl g e 8 el e
FAXS I A B30 SSTA; 15 74 K- 3 il g AL 38 A ik
FEAIX N A o4 1E SSTA, A 0L o8 K -7 &l =i 7
TUMIAEE RS AT AR AR 7 SSTA S A R4k »
JEHIRAE F AR B AE H 52 LURHEIX (PRSP 3 Al



R

55

272 Climatic and Environmental Research

BoOWF R 16 &
Vol. 16

P EEE BN . X AE—E R EARW] TR R
AN TR T X 7 L S AR

SZ XAk (References)

Annamalai H, Slingo ] M, Sperber K R. 1999. The mean evolution
and variability of the Asian summer monsoon: Comparison of
ECMWF and NCEP/NCAR reanalysis [J]. Mon. Wea. Rev. ,
127 (6): 1157 - 1186.

Bromwich H D, Fogt R L. 2004. Strong trends in the skill of the
ERA-40 and NCEP/NCAR reanalysis in the high and midlati-
tudes of the Southern Hemisphere, 1958 -2001 [J]. J. Climate,
17 (23): 4603 -4619.

PREUEE, AT, 1998, ROV 45 DX Il S o) v [ AR 0 L 2R R Y
Kk R [J]. RAFRHSE, 22 (5). 718 - 726. Chen
Lieting, Wu Renguang. 1998. The joint effects of SST anomalies
over different pacific regions on summer rainbelt patterns in
eastern China [J]. Chinese Journal of Atmospheric Sciences (in
Chinese), 22 (5) . 718 - 726.

W32, B P& 2008, KT B 5 IR I A 5 R E NCEP/
NCAR #l ECMWE #5047 506 P A L wrse [T i g
1R, 24 (2): 189-194. Chen Wen, Zhi Xiefei. 2008. Compari-
sons of the West Pacific subtropical high and of the South Asia
high between NCEP/NCAR and ECMWF reanalysis datasets [ ] .
Journal of Tropical Meteorology (in Chinese) . 24 (2): 189 - 194.

Inoue T, Matsumoto J. 2004. A comparison of summer sea level
pressure over East Eurasia between NCEP-NCAR reanalysis and
ERA-40 for the period 1960 = 99 [J]. Journal of the Meteoro-
logical Society of Japan, 82 (3): 951 - 958.

RSV, MM, B 2008, F IR 5 R S KR S R AR AL 94y
M 0] RS 5E, 13 (2): 113 - 121, Li Chongyin,
Yang Hui. Gu Wei. 2008. Cause of severe weather with cold air,
freezing rain, and snow over South China in January 2008 []].
Climatic and Environmental Research (in Chinese), 3 (2). 113
-121.

ZEEF, HAAYE. 1998, IR A W 3h 1 o i — b
TR (D0, BRiddie. 43 (4) . 434 - 437,
Jifan. 1998. Dynamics in the splitting of subtropical high belt-

Li Jianping. Chou

geostrophic effect [J]. Chinese Science Bulletin (in Chinese) ,
43 (4). 434 —437.

B¥e ., faf i, WHERL 2005, PGP ARG R v Ml R &
BUASAE K AT BRI [J]. RGR:, 25 (5): 464 - 472, Luo
Ling. He Jinhai, Tan Yanke. 2005. The composite features and
possible mechanisms during the westward extension of subtropi-
cal high in the western Pacific [J]. Scientia Meteorologica Sinina,

5 (5) . 464 -472.

ThHEE, R . M AR, 2006, AEAbHbIX R FE R 2R KRR 2
HERMGAKERT ] RSB, 11 (3) . 321 - 329.
Ma Jingjin, Gao Xiaoging, Qu Yingle. 2006. The character of

precipitation and its relation to climate change over North China
in spring and summer [J]. Climatic and Environmental Research
(in Chinese), 11 (3) : 321-329.

WY, SILAL 1998, UG- RIH 5 A 4 A Ak 5 3 [ TR
Fekmg e R L1 AR, 9 (suppl.) : 31 - 38. Sha
Wanying, Guo Qiyun. 1998. Variations of summer rainfall over
China in relation to the geographical locality of subtropical high
ridge over West Pacific [J]. Journal of Applied Meteorological
Science (in Chinese), 9 (suppl. ): 31— 38.

T, ARFEAE ., 50 N, SF. 2008, 2008 AR IR TG 7 R A5G
KA P RS HT T PRSP R w3 s [T, Al
SIREEMIIE, 13 (4): 434 - 445, Shi Ning, Bueh Cholaw, Ji Li-
ren. 2008. On the medium-range process of the rainy, snowy,
and cold weather of South China in early 2008 Part 1I. Charac-
teristics of the western Pacific subtropical high [J]. Climatic and
Environmental Research (in Chinese), 13 (4): 434 — 445,

P s, TLRE. 2006, 36 5 2% 74 R P- P @ BT e FR Y 7Y b ik
[J]. MR %24, 17 (5): 512 - 523. Tao Shiyan, Wei Jie.
2006. The westward. northward advance of the subtropical high
over the West Pacific in summer [J]. Journal of Applied Meteo-
rological Science (in Chinese), 17 (5): 512 -523.

AR, B, KR, 45 2005, THKFVERI PG S E AR T AL E
ALY 1], M AR ¥ M, 28 (5) « 577 - 585,
Wang Lijuan, Luo Ling, Zhang Xingiang, et al. 2005. Variation
features of the longitudinal position of the western Pacific sub-
tropical high [J]. Journal of Nanjing Institute of Meteorology
(in Chinese), 28 (5) : 577 - 585.

THE, M. IMBUE. 2004, PG KOV BB R B A 00 B SR R S
I EZERE [T KB %M. 62 (3): 308 - 316. Wei Jie,
Yang Hui, Sun Shuqing. 2004. Relationship between the anoma-
ly longitudinal position of subtropical high in the western Pacific
and severe hot weather in North China in summer [J]. Acta Me-
teorologica Sinica (in Chinese), 62 (3): 308 - 316.

Wk, PNBGE . THE. 2006, B =P8 K7 Rl = H Y AR PE 284k
B xR sz [C // R, 45 2 ZEm Al m AL it
JERHER. dbat. G MAL, 44 - 55, Yang Hui, Sun Shu-
qing, Wei Jie. 2006. Variation features and the impact of the
longitudinal position of the western Pacific subtropical high in
summer [C] // Wu Guoxiong, et al. New Advance of the Re-
search on Subtropical High in Summer (in Chinese). Beijing:
China Meteorological Press, 44 - 55.

IREIMY, MRERER . S0, & 1992, RAEFEMAE (M. db
ot S HRAE, 649pp. Zhu Qiangen, Lin Jinrui, Shou Shao-
wen, et al. 1992. Principle and Approach of the Synoptic [ M]
(in Chinese). Beijing: China Meteorological Press, 649pp.

JEHSE, 2257 AL 1997, B =R P ROF R T8
[J]. BliEdR, 42 (2) : 2196 - 2199. Zhuang Shiyu, Ji Liren.
1997. The persistent abnormity of the atmospheric circulation
over western Pacific in summer [J]. Chinese Science Bulletin (in

Chinese), 42 (2) : 2196 - 2199.



