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Abstract Based on the analysis of the point-to-point correlation coefficient of the monthly mean 500-hPa geopoten-

tial height in the Northern Hemisphere (north of 20°N) from 1958 to 2002, the persistence of circulation is investi-
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gated. It is shown that there is a significant persistent area in middle latitudes of Asia, and this area is only one in
the extratropics of the Northern Hemisphere. The central area is located in (30°N = 50°N, 70°E - 110°E), which is
over the Tibetan Plateau, the Mongolian Plateau and the Loess Plateau. The persistence varies clearly with season.
The persistence between February and March is little, between March and April is little too. Then persistence be-
tween April and May increases sharply, the inter-monthly correlation coefficient reaches 0. 6; between May and Jun,
it increases to 0. 8. For summer to early autumn (June — September) every inter-monthly correlation coefficient re-
mains over 0. 8 stably. In autumn and winter the persistence weakens month by month. until early spring, reaches
the lowest point.

The analysis is made from May to September during the most significant positive persistent seven years and
negative persistent seven years in 1958 —2002. It is shown that in the most significant positive persistent years circu-
lation pattern “west-high — east-low” appears in middle latitudes of East Asia in summer; in the most significant neg-
ative persistent years circulation pattern “west-low — east-high” appears. In the positive persistent years eastern Chi-
na summer rainfall is “north-below average — south-abundant”; in the negative persistent years summer rainfall is
“north-abundant - south-below average”. The mean 500-hPa height anomaly changes from negative persistence to
positive persistence during the 45 years, and correspondingly the eastern China summer rainfall pattern changes
from “north-abundant - south-below average” to “north-below average — south-abundant”. The day-to-day recogni-
tion for weather system shows that high and ridge are prevailing over the middle part of Asia, trough and conver-
gence zone systems are prevailing over the middle and lower reaches of the Yangtze River during the summer of posi-
tive persistent years; low and trough are prevailing over the middle part of Asia, subtropical high and southwest
pattern are prevailing during the summer of negative persistent years. It is shown that there are two kinds of climatic
courses and prevailing weather processes for summer drought and water logging in China. So, this work may be
beneficial to predicting summer rainfall trend in China and summer circulation over East Asia in May and June.

Key words monthly mean height field persistence, inter-monthly correlation, climatic course, summer drought and

water logging, short-range climatic prediction
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The correlation coefficient of monthly mean 500-hPa height for point to point in Asia between (a) Jun and Aug, (b) Jun and Sep
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Table 1 The central values of point-to-point correlation coefficients between May — Sep and their following months, and the point

numbers for correlation coefficients —=0. 6 and 0. 7 in middle latitudes of Asia
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DUAN R I AR S50 40 N ~45°N 5 4 XL A 11 1
T B R A A4

FLAP 6 ¢ (6~9 ). — a4 2
PLA5°N 5L, FEIEFFEAE 6~9 HALMIAY FE RFE %X
FOB KT AR, MR DA IEFFLRAF
PO XUAE $00 8 55 F RSk aE. 5 iy Rkt j&ix
B HOR I RS AL E 50N,

PLL5~9 H 500 hPa & 1E . i FFEL4 45
F 3% H R0 AE PG 43 A 48 718 H I 8 45 314
B R R R k. e HE
SHOP EE Z X R E R A
6 IF. ARFEFEFHFEHRRSH

E ko

T [ 2 K HB Ay L IX P K S E & (6~38
D BeBT g & B u K F R E R, ik,
T IE . SAFFEEAE Y 6~8 H ISFH43R 3 53k [ 160
5 BB AKAEXT EL AT

Ta EIEHFEEN 7 4F (1980, 1996 ~ 1999,
2001 1 2002) 6~8 H 500 hPa -3 & L Hi -, M
HR] DL H AN 5 2T v 2R A R LAY IE B
-, Hulsik 40 gpm, 50°N PUJUEE X 5 VG g A AL E
] VUK AARTE BB ZETE 34 . DUI/R A LA R A7
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Fig. 7 Jun- Aug mean 500-hPa height (solid lines) and its anomaly (dashed lines are positive, dotted lines are negative, black solid lines

are zero) for (a) seven positive and (b) seven negative persistent years
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Fig. 8

The mean rainfall anomaly for 160 stations of China during Jun — Aug of (a) seven positive and (b) seven negative persistent years.

Solid lines are positive, dotted lines are negative, black solid lines are zero
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EREEARILER LA, WO fERD . .
A, DX IEXS N B 7a 1 i H o A ET Y
PEILAIX . MR LIRS Bl 7a o i 58 A XA
N, M PEE 1 R K I B SF#BE 100 mm DA |,
e ILH R IERE P24 200 mm DL |, Hrp
VR IEFEF A E) 309 mm, X 2 WI7E N b 4 O
FREEmy . FREARIRK M 20 oA o3 o

IR 7 4F (1958~1964) 500 hPa 6~8 A
(P anEL 7h S T s 26 BE SR A ORI
FHRE A RGP -, ik —60 gpm, 35°N

PATE K i 2136 v 2 7R i PE AR 3. FRIE AR TR AR
R — A F R S kA, HoAth e AGE B Y
PERG I XA T IE A 22 n] B AR A i R 2 KUK
WE A, HAEFERNEFILE, 246, RILW 2
B X I A TR R K R BRSP4 A (B 8b) AT LA
FEL LRI A B by BT i 3 A AL AR
IZW R E, EEPLfEEIL. INARRLA, B
SEERTE 100 mm DA b XANZ X IENL T 7b 1
R R DAZR DX o T e 0 ) VL 3 B L i e 2 R
X, FERPERVE] 7 A 100 mm, AT
UL IR B AR AL 2 B /0 A A 2 B B 1

7 E.AFHEFEF (6~8 A) B
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[ AR . BATREIT RARGE W7 X
R AR TAEE BB Il i, SR, AN 47
Wiz H RS RGN KSR, BEIRRIGE 2% i SOME T % 0
—5, TR, IROTRALGHEYLR B R 5 3t v,
SAEXR I o], HZX I — B R — 1P KRAAR
g, M KRB K, BB R R EIE A —
FIRAGERR . AET =4 X: 38 1 X2 T (35°N
~45°N, 100°E~117. 5°E) , JEIESFLL4F W rh 45
SR RTER » R T RF SR AR WIS YA X 5 2
XA F (35°N~45°N, 80°E~100°E) (iHBI1 % H
97.5°E, MH . HAT 100°E BFGEHE 1 XD, ©
B4R 1 X, FEIERFLLAE V- Y8 0 Ja B RN R R 4R 1
IR0 o 343 DX o S0 9 2 B f 2 4
DX 1Y o HITTE ) TAERIDE N 2 B2 1 6 ek
ARG R R K A R, FRmT
XTI RIS 3 X, BT (25°N~35°N,
110°E~120"E) X4, e ol R RGN K
AL, FFEEH R, T 1 XA 2 KRR
RERGAHE. L. &, BlESEAmEE; RAWNE
ORI BRI A . X 3 KU R AR GEA
M CEEEE AR . 0. BlEa: RAAH
BXEEARIRPY R A A LS S AR R
—8, REFR, W1 X, 2 KPGILH AT 72
FE XN B H CIFER FD 5 R & 2P AR
FE] VY R O T AR B DX N A R Cn A R
B SFE BV ARIGER . X 3 XEIEE L
TE 27. 5°N~32. 5°N, B GRIFETE 110°E~120°E
Z i) 32. 5°N~40°N RIS 0. LR R v /e <

x2 E. ARFEF 6~8 A 1-3RRXEAGMRSENBE

. FEERRAIE., XMRAIBEARSCHE 6a
(5.6, 7 ) FIE 7Ta tpERAT LIE S, 3 X By PH e I
RIFEE 110°E~120°E 2 [i] 25°N~40°N %k 2 76 5
A, XFIER FEERNEEI L, KILR R ilED
M. PSS R8T 3% 2,

MF 2 AT ULTE 1 XIERFLER) 7 4R, A AT
FEK RS . IR FVE e i 3 239 K, i BVH B (7
A 6~8 AWM HECH 644 ) [ 37.6%; T A F)
TROKRHE . @k, @l&EE GElEmdeE 2ok 35°N
st HPH SR 115°E) Apudb i s dt 397 K,
AR H B 61,620, BARE . AT PE AL A
P, FERFFEAERE VY p I B 2 T IERFEeAE, It
463 K, M HE 71.9%; A, & EMPEALT
RIER/ T IERRSE4E, X 175 K, 5 27.2%., @K,
FEFOVE e i 2 (5 L3, X RBIIE . TAHRFELAE 1 X%
TR RGEMAMARENZER. 1 KRR
S5 M BT AR B KR L R . FE IE FRELAR
500 hPa 2w, A APGILHAEL, ASFFREK, i
Sy Bl T 5 5 7 B RS A TR AR i I 0 BR
ARFEAEKRBIREN, BKWZ.

2 RIEIEFF AR E S L, 2T
FEAMIRE s TURR AR 2R FIAIR 2 T4 F s T
FHMRIE B T RElE . XA 2 KIERFEAF
RIS PG R A, MR T FRREAE 2 XH
ARG G 2 th B Pa A R AL, 1 KR 2 XA [ i
W TP 2R BEAEIE . SARRELAR AT R RG]
2R,

M3 AT LAF AR IERFLL A | IR S XA

Table 2 The days of different weather systems and weather patterns in three areas during Jun - Aug of positive and negative persis-

tent years
1 X (35°N~45°N, 100°E~117. 5°E) 2 X (35°N~45°N, 80°E~100°E) 3 X (25°N~35°N, 110°E~120°E)
IERFEEAF iEREs S IERREEAT TRLEAE IERREAE TS

HE MR 232 436 163 303 311 224
PE R I 7 27 33 11 30 137
AR 202 119 417 259

Bl 109 35 39 83
[ 86 21 22 62

BXfEA 82 43
H 81 75
oAt 8 6 9 9 101 82
it 644 644 644 644 644 644
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FREEAE, 150 K 5B HEUW 23. 2%, TEMFFLAE
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295 Kb BH By 45. 8%, AN IEFF AR — 4% .
2 “HAL” W HEEZ . REIEELAE 25°N 5§
PIird . PR AAN R 35°N B 37. 5°N, B XA
B 32.5°N I8 fmdt 3] 35°N 19, A e H X
WA A G S RN 8 WA A P R R AR A
EAREZ N HIATREI . RN 3 X iR G
755y, HIE . AP EF BRI KRIREMAR
RIS R B, AT T K ILHR 2 ek
DR R AL

B TEIE . SURPERAR B2 W0 N K il vp 4 A
KT H R 3 AN (1 BT KRR G R,
EATEEZ M T 3 E I AL B 2R .

TEXT H A3 A A N R 4 B 500 hPa gy B2 BEF
MIE . fARFeEd fE s, BT LA 313X 45 4F H sk
TFFSEAE SR R AE 20 fiE40 50, 60 4EAR (%M g
K46 500 hPa {7 3 BE ORI A 50~70 448,
T 1E F5 22 A 5 A AR 403 ) 1 BRAE 80, 90 4RAL. L&
JELEF 21 e ), EAERARLEE R PHE
HRIBE ZRAEAE 20 4D 50, 60 4E0N “RBi b
P57, 80, 90 4EAC A “RIHIALE” MUAHBCIRBL
AT PR IE S iy 43 e th AL A IR, AR 2R
s s A L2 i FE AR 7 Bl R AR 2 R GRS
[ 3 B ZE K AR PR AL MM G . (HIX e R GE7E
Z KRB Fagmrp E AR R K, e m 2
WA AR, B fradk— 2B s . ASC T
VEZG R 22N b & 46 2 500 hPa & B2 FE P 1E
Bl B R I ) 1 A RIS Y A gt AL T8 X6 1 )
o E AR FR I R K o A s fE—E R AT
PP TE
8 HAMERKRE

ETAEREATRG, AEFMEH, A AT
NCEP/NCAR % BH 778 R B, O 2 95 %5 fn ik
R 504 T NCEP/NCAR, ERA-40, 544
500 hPa {v ¢ B 3 A B T A 30 110 3 404 5 %
BE, F5 i 1958~1967 4 NCEP % kHF A [a] @, JIf

AN 1968 DIJG FiRBERHEA —3, T2, FRATH
1968~2002 NCEP %Il 1958 ~2002 4 &
PRI T TR, B TFAC B 5~9 A
BIHREEME, BFLL R X 5~9 HEE Brita. 4538
F:

(1) £ EE 500 hPa £E7EE b1 BkifE—
EW X, 1968 ~2002 NCEP %Y 5
Axt6 .6 AXt7H.7HX 8 AL 8 AXt9 A
F B 0 S ARG R S o 25 i e B A O
X, BT 5 R B E AR A 0.634, 0.770,
0.707., 0.695, #EBILTE 0.001 {ZEEZ . 6 AXF 7
HAHASCE 51 2 i m Ao X, TESHRIRA
o, FURME R BE M 0. 865 3k A 0. 770, HUfF B
0.001 AR R EIRE 3 WIMElEL G, HESRE
Bl 3 TEASWARAME . mI UL, A ] H A P AR
HRENFRELMM X, fbnl A, A% 8 1958~
1967 AF 05 U v 25 B2 By R 2L VEATY SR A7 A, T
HAEAC R 2 — 1Y

(2) FKEHIFLRE 500 hPa {7 35 B2 5ERHE
IRTE 1958~2002 Y EFF S VE [RIFEAAAE . W
S XA L X (35°N~45°N, 95°E~105°E) 3£ 5
ROPYMELE 5~9 A0 A BRAESCTHE, e
MXRE: 5 AX 6 K 0.415, 6 AXF 7 H A
0.556, 7 A%t 8 H4 0.460, 8 HXF 9 HH 0.539,
TS EEHRAE 0. 01 8 0. 001, Al SR A
B BCHi o 2 ST o 26 B A e R e I R

(3) MIFEAFAE P R AR G TR BRI, X
Bk[19. 20748 4 1958 ~1967 4F NCEP %4 11 ,
AR ARG SCITIR 1958 ~1964 4 11 171 F5 L2 4F I i e A1
BEEAEL? AP RIR G RO EM Tx 7
EEFEAFHE, KR FEM 7 A
45°N~65°N R KB A -, 40°N B A 5515
Vo HEER LGS, /£ (35°N, 120°E ~
130°E) AHGRAYIE P, 2ARMEIRSE. 5K
6b (7 H) AH{L; [FEF 100°E @75 WA fE 45°N LA
FIROREE TR BN AP K2R 5 & 6¢ (7 H) —3L,
X, RO F3X 7 AR 40°N LA
F AR S5 1EHE -, (BAE R AT HiT & NCEP 11
T4 IR A

9 siESIL
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