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Abstract The interdecadal variation of intensity of the western Pacific subtropical high (WPSH) during the period 1951 — 2001
is studied by using data from the National Climate Center (NCC), China Meteorological Administration. The characteristics of
the circulations at 500 hPa and the surface heat flux over East Asia are also analyzed based on the NCEP/NCAR monthly rean-
alysis data. The results reveal that the WPSH and the circulations exhibit interdecadal variations around 1978, with enhancing
intensities. The interseasonal persistence of the WPSH intensity alters correspondingly to some extent, which is more signifi-
cant during 1978 — 2001 than during 1951 — 1978. The surface heat {lux over East Asia also displays a remarkable interdecadal
variation, which leads that of the WPSH intensity. The key variation areas of the surface sensible heat flux (SSHF) are mainly
located over the eastern and western Tibetan Plateau around the late 1960s. However, the difference of the SSHF between the
eastern and western Plateau exhibits a change in the mid 1970s, close to the time of the abrupt climate change of the WPSH in-
tensity. The SSHF of the Plateau stably increases in the west and decreases in the east before the mid — late 1960s, while it
stably increases in the east and decreases in the west after the mid-1970s. On the other hand. the key variation area of the sur-
face latent heat flux (SLHF) is mainly situated over the West Pacific (WP), where the SLHF anomaly in spring changes from
positive to negative in the south before 1978, but from negative to positive in the north after 1978; while in summer it turns
from positive to negative all over the WP after 1978. The interdecadal variation of SLHF in both spring and summer corre-
sponds well to the interdecadal variation of the WPSH intensity in the same season. The notable correlation between the WPSH
intensity and SSHF (or SLHF) maintains without any change although each of these gnantities varies on the interdecadal scale.
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Fig.1 Time series of the normalized WPSH intensity for (a) spring.
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Table 1 Correlation coefficients of the WPSH intensity index among the four seasons

HH K i WASE | WASHA WASK | WASA
A B

(1951—2001) 0.71 0.68 0.45 0.77 0.61 0.39 0. 003
i — B 1

. .37 . . .4 1 -0.01

(1951—1978) 0.95 0.3 0.59 0. 56 0.40 0.18 016
—

I — B 0.78 0.81 0.28 0.83 0.67 0.38 ~0.166

(1979—2001) — —

T TR B 99 06 17 JEE A6 560 () A OC R AL 2 B >0, 4L BT — W >0, 48, J5 — 3] ~=>0. 49,
The correlation coefficient over the significant level of 1% is underlined. the entire period is from 1951 to 1978 (+>>0.49) . the pre period is
from 1951 to 1976 (+y=>0.48), and the latter period is from 1979 to 2001 (+>>0.49),

3.2 500 hPa SRR3R FE R BRI HH1E

e X 5 (0°—30°N, 110°E—180°) 1E I &l &5
X 3 BT 1% KA OF #4919 500 hPa 5 B 3 (4 75 Ak 45 100
R 1948—2002 4F & Z= H X BF #4 1 500 hPa 5
3 2 AL AR {3 B T A R BORI R
A 3 FRAE 1976 AR 5 ¥ A AL BRAE L 1976 4F LS %
X372 1 5 B 7 B 8 A8 % . A Mann-Kendall J7
T 7 B 2 1 AR 5 A8 JUTE 19771978 AR i
R 5872 g A 1978 AF R ST o 5 VH ROV Bl ey 5k B 1Y)
RA S8 K24 TH.EZER X 500 hPa
19 B 1 A B AR AR T WL L A L B 2R Al X500 hPa

5900

+—— Spring
o SUMMET

w W W w
© 5} © 3
(=N} 3 o0 =}
f=] (==} f=] (=}

500 hPa geopotential height (gpm)
%
wn
(=]

5840

1950 1960 1970 1980 1990 2000 Year

B2 AR VEFVGIOT R R X KT
500 hPa & i 5 1 i ] 15 51 (1948—2002)
(MK R r=0.925)

Fig. 2 Time series of the geopotential height
at 500 hPa averaged over the region (0°—30°N,
110°E - 180°) in spring (solid line) and summer

(dashed line) with a correlation coefficient of 0. 925

FE R REY U RS A AR AR . Xt A —
SE A IR B TR 0 R AR AR 2R A S

h T A BRI A AR PR AR ARG B L L 1978
AR B KT R B BERY 500 hPa KU i SR
BE P ACTRLBE P B DL R o BE 3 4 AR B I 4 LA
850 hPa [TEHA AT /4T R X R, R 5 —
B 5T — B B 25 (8, DL F 0 ) (1 3) , HiAx 3
Z=[1 500 hPa & 8L 5/ TR MBI . 4575
500 hPa 5 B 3 78 K Bli B v AR 26 B2 A 13 39 1t X 34 7
1978 A LU S A B T i » T e 5 R 1 X3k 5 9 o i
PLAb 1 e 26 B R Bl b X

7R R (e 5 PG R B R — A S I BT 25 (E
W BT B2 7 (R G HA WM T4 540 %
JE T A HG P 0 %) B R 2R KUK, I s 12 AR AL 1) Y R
- 22 (B A3 L H 55 T PG R 1] ) 2R RER G AR K it AR
P4 P 2 XU DX b s [ R Sy R I e B B P 25 R
Y. 548 110°—120°E 2R IX L fif— B Bz 49 BR
- Kb B 22 b S P R RUAS 32 BHL RS 1 R R L I e —
B 11 B8P XL D = AR T o VG 2 1

SRR SRR S EAE R S A K
Rl F BRI+ — + 7B G 1) A3 A TR S RE A
NAEOR . T R e D S EL DA v 6 R e SR
- 1) 4% () 28 57 R A 3 R AR A I IX 8 78 DL R A e M
TG =TSP S ROz X,

HEMZEMEA R BoR . R W KR w4
M IX 500 hPa “ il 377 B AR M =1 8 3% 7 =i 850 hPa I
AR IR T K B S A 2 A ) Y A8 AT F (RO
850 hPa & 3 1 7t i 2458 T 500 hPa, <k B F- 19
AL AR T 500 hPa, < & F i B 3 1 3 Fh A2 1k



614

K2 2011,69(4)

Acta Meteorologica Sinica

TE A R T 2R K Bl 0K R B 080 55 (O =2 0% 4§ SR AR AN B S B T e XL TS R VR R
2006) . B 2 DA 1 I R R RE 3 1 T v U FRY T 5
Xof 7B RE B2 XA 98 (A ST 5 2005) o 1 7 R
O N S T T RIS e Ty 60°N —
t,‘(a}xﬁmu/b\:g S S Q/M/j//
RESAAYEY) // 1,028 iz
atl ;Mm? ”\x i
AT AL
40 § 40
20 20
TR U\if\&\*\v e
20°S 20°S
180
60°N 60°N
) A A s
::Aji:'ffmm(\:v'\ 7%;’ \T:§i21::
Boo v d a@hasasees ¥ ﬂ//;f:::jviiAM A apden e s
40 Loriverivi i 40
20 20
EQ EQ
20°S 20°S
60 80 100 120 140 160°E 180 60 80 100 120 140 160°E 180
4
Bl 3 HiIiJE P 2R 500 hPa B 5 1 22 18 O — B 9980 2 15— B 300D
(a. MR- (m/s) b AR (KO . oo SRR BE (K/ (1000 km)) . d. &% 3 (gpm))
Fig.3 Differences in the anomalies of (a) wind (m/s). (b) air temperature (K),
(¢) gradient of air temperature (10 ® K/m), and (d) geopotential height (gpm)
at 500 hPa in spring between the two sub-periods (1979 — 2001 and 1951 — 1978)
“ o + _”(ﬁﬁgﬁd‘/ﬂ;ﬂ)&“-’— _ +”( gﬁj‘ﬂﬁ)ﬁ/’]
3 MU B B 04 (RS oo N
5[] 22 5 . 45 45 500 hPa J5 & I V-8 (18] 30) . % 4
A3 1978 A 5 ) 22 $4GH 2 5 1A 7y2 JEE S0 L P 0 e s DX - A 0 R R R

BRI AE AR AE B B AR AR BR AR fh . DL 2Rt 3R A

OB CEL 4D 11 E WA BB R ‘@EEE¥IIJL
TR 53 AT 3, B AR IAE KRG L A 45 7 9
JE VG 0 5 i 0 e D AR R L AR i IX L R YK T i
DL R BB 58 L 7E 80°—100°E Wy K Ffi X3k, @R T

il B 1) 3 ) 22 5 WSS Ak . A 500 hPa XL 37 B
-2 (E (& 3a) UL RETR B AH I Y Sz e s o — 4> S Ui
Ph B BE - 22 (EL PRI T H 26 12 i DX B g Dl A s
AR BEF3 KL 500 hPa & B2 373w (] 3d) . Al Il
b 3 SRR G B 23 A A X AR AR B A AT B R )



FE B VORI BT v T iR RE I R . b A A ek Y AR AU AR A A K R AR 615

500 hPa 1 375 49 52 ) M T4 7 P4 AP 3 Rl 5
Hiar 3 /021 M A S A A AR AUBR S fl 1 B
PR 2 LR S A 58 Y o ¥ 3t XA 4 A e A AR
AEARPRAZ ALY DX J5 — I B A R R . 5
b B K P | AR S AR M XL 4
Z A e Ji T T Xt AT AR A B A A I Y i X
FHT T 7 8 e D e T R G A e i A B LR
M DX S A P 9 72 A AR S T L IR e

60°N

! & 39 ? f
20 y . S

EQ N\ﬁﬁ Q/l
s % ) N
a0 0

60 80 100 120 140 160°E 180

K T R R EB (25°—30° N, 80°—100° E) Hl 7§ #B
(30°—45°N, 70°—75°E) , & Ji 4k (30°—40° N,
80°—100"E) K& H: L % #1 X (25°—50° N, 100°—
120°E) Ay J8k #4438 1t (5 X 38 2 1 it J) 5 41 (&L 5
R A R AR Ak L 7 i T A S D
R b DX SRR 1t K A 8 I B ) AL L AE 20 22
60 AFAX H I T vy D R 0 N P S K A 5 A% I N ] i
JibaZify 201 L6004 R E MR E . —#F

60°N

40

20

EQ

20°S

60 80 100 120 140 160°E 180

B4 miCa) Ja (b)) 5B A 1 75 25 Hb 22 SR PGl 1t JE - (B0 . W/ m® 5 SEE M IE B & R )
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Solid lines indicate positive values and dashed lines indicate negative values
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Solid lines indicate positive values and dashed lines indicate negative values
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spring and (b) spring and summer for the period 1948 — 2002

Shaded regions denote the values significant at the 99% confidence level
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