541 55 3 ) N W Vol. 41 No. 3
2017 45 H Chinese Journal of Atmospheric Sciences May 2017

FICHE, HFE, IR, 2017, R R 2R S MR AR R AT BRICR [J]. KARE, 41 (3): 561-577.  Shi Wenjing, Xiao Ziniu, Sun Hangyuan.
2017. The correlation of Somali jet strength with South Asia high on interdecadal timescale [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 41 (3):
561-577, doi:10.3878/j.issn.1006-9895.1609.16163.

ﬁ‘*qi,uum'ﬁﬁlmrﬁftﬁﬁwﬂﬁmj FEFR
EX# HTH Wk

o BRSBTS TR A BRI A ) A A B B R T s s (LASGD, kst 100029

# F RYESGEICEERE F R o s B R E SR, m S RN I RS S CTFRE R 2 R
FOEM R ABER M RS, KT 1T 60 4F NECP/NCAR FRAr#T iRl ASCHFR TAHERBR RS FEER SR 2M S5
WM R, DI R ERBERE L, REEM S MW EEAEREWIEAHXKER, YR E AR
@(ﬁ)ﬁ HZEEW AR MR (RARE . XA FEARR T 5t T B0 R AR PO I 28 ) 28 PR I 04T K

» RO 2R T RIS AR, R R PGS (20°~70°E) £ T E AR, 1348 (75°~120°E)
%ﬁﬁﬁ%m@%;&z%%oﬁﬂmﬁﬁkﬁwmﬁﬁﬁaﬁm%&%mﬁﬁ#,%%i%m%%(ﬁ)w,
LW R (27.5°~35°N) (¥ i IR b2 4 1) 2 EL AR B 500 (35D, M Fa R s (20°~27.5°N)
FR AR B v b e R RRSS (MG .

HE—SHFR A, FEAARERE ERYH 2R S5 EEK R 23 PDO (Pacific Decadal Oscillation) 4%,
FrAstb il . PDO IESALARM LT, B 5EMCE T 0 a2 BT 7 R SR 5 99 284k, DA #5347 T H a6
)R STV ey s 5 88 FH AT 2R R0 A A A B R LA, AT 2R XL I 48 e S 3 Ay B R v 22 [ ey 2 1) 2 LR
WG AR SRR RACE, SR Heir X 2 5 B2 R g5 21k .

KR RUREIJWEE MU&EE SRR KPEERREIREG  din R
NEHS  1006-9895(2017)03-0561-17 hESES P46l XEFRIRES A
doi:10.3878/j.issn.1006-9895.1609.16163
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Abstract The relationship between the Somali jet strength and the summertime South Asia high on interdecadal
timescale is analyzed using the nearly 60-y NCEP/NCAR reanalysis data. The results are shown as follows. On
interdecadal timescale, positive correlation between Somali jet strength and South Asia high is found. If the Somali jet
strength is weak (strong), the summertime South Asia high is also weak (strong) and retreats westward (advances
eastward). In different interdecadal backgrounds of Somali jet strength, meridional circulations of the eastern (75°—120°E)

and western (20°-70°E) South Asia high are just opposite. During the period when the Somali jet is weak, the meridional
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circulation of the western South Asia high is strong, whereas the meridional circulation of the eastern South Asia high is

dramatically weak, and vice versa. Meanwhile, zonal circulations to the south (20°-27.5°N) and north (27.5°-35°N) of

the South Asia high also change differently. The zonal circulation of the northern South Asia high over the Tibetan Plateau

is weaker (stronger) than normal, while the zonal circulation of the southern South Asia high over Iranian Plateau is

significantly weaker (stronger) than normal during the stronger (weaker) Somali jet period.

Further studies verify that the interdecadal relationship between the Somali jet strength and South Asia high is related

to the Pacific Decadal Oscillation (PDO). The phase transition of PDO first changes the subtropical westerly jet on

interdecadal time scale, which causes the interdecadal variation in the strength of the South Asia high and the tropical

easterly jet over the tropical northern Indian Ocean. The tropical easterly jet then sends signals of anomalies to lower level

of the atmosphere by the zonal circulation over the tropical Indian Ocean. Finally, the strength of the Somali jet changes.

Keywords Somali jet strength, South Asia high, Interdecadal variability, Pacific Decadal Oscillation (PDO), Zonal

easterlies
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Fig. 3 The sliding t-test analysis of the SMJI (solid line), SAHI (grey dashed line), and SAHE (dot-dashed line) in the summer, the horizontal solid lines

indicate the 95% confidence level, y-axis is the statistic quantity t-value

ZIKERE, MR SO SMIT #11 SAHI. SAHE ]
JEBNRI BT e S, KR P BRI 20 ok = A5 5547 A
WaIBE, 23 S AL AR T T1, BP 1951~1978
s WA AEI T T2, B 1979~1994 4E; DL Mk
SSOTAHI I T3, B 1995~2010 4, SRJG XX =A
I 50 B o WV e 1 PR 7K S R T T 5 R R R AT B
30T, CAINT 222 T ot ot B e I o R 7K
I B S5 AEARRR AR R &R

K 4 FiR T T1. T2 A1 T3 I BA ) 925
hPa. 200 hPa 7K>F- 3% L & 100 hPa 17 #5537 .
H PEXT LA AT = AN AS R MIC)Z 925 hPa /K-F- K
FIAARERIE (B 4a—c), {E SMIT {55 A7AH K T1
T3 W3, ARk A< R 1 AR A R B T e 1)
WA, FERREPE R X B A7 7 R G 1 b
KSR, RRAE R B SO o AR P Pl )k
IRE SR TS, AN T1 R IX AR
S IEAK I B, B B v, i T3 i
IR AS A A Ee A 35 s SMUT i A7 A £ T2 138
PRI, AR Tt 2 i o AR 1 T DX 350 47
ERGEVEI g R, X I AR S B A o
TSR M It (PR A S AT T 3 o

I3 HT I 4d—f =AM BT 200 hPa 7K 7 X
1 100 hPa 7 5 FE I A HE R I, SMIT i 5547 4H
T1 A1 T3 B3, 100 hPa 7% m % LK 7ufE
XL PR T 40°N LA A48k, T3 i
40°N DA D3l A7 7 R P8 1) 4R PR 47— 1 i ol
200 hPa /K~F X7 |, T1 F1 T3 (5547 A 11, 40°N

DAAGAEAE e — B e ) S R L, G2 T3
PSPPI B Ok B, s 2 R ) R A P R
SURTS s BT R A T IR b A A e 7 R
O A AR KRS R, PR B
AW FE WX STH, 454 925 hPa KPR A
RS AT LAE H, T1 R T3 I S 1 il Hb X ()
JryH Hadley PRt )20k H #aT IA n) e
o T JITAE PR DX S s S0 I e 0 e T 2 PR
YOS B, B e DA A AU U
AR T I R A 55

2 B 2w A7 A T2 I, 200 hPa 7K X7
F1 100 hPa {7 3451 B 37 1R 43 AT A 100 5 e 55 1) 350 04 3
AiAHR . 100 hPa {3 g 3R B0 IE A
S, RS E . 200 hPa KX L,
40°N DLABAAAE A —"Be (1) 5 3 B i oy, sy
245 55 () Ay O RSO S s B A R b
Nl A A AR AR A AR RS I S
MERE R N Tl e K (B | 2 o A SR SN i A R €
Ja it Hadley PR3 55 » 7 M i Hs DX ekt 13 4 i T
B R A AR, B F R
5o WL LA BT LR R, A7 TR s s r AR
M 25 SR ) 200 hPa & i) XU 3 70 R 15 L2t
R 0w R R AR AR B 6 2R v ke B T B A A
L, SR ARPIVE R IS RRR A S b 28 =80 045 VR
istiee BLEZMHT 3, 938 5 B2 om B AL T O
SERATAHINS, R e R () 5RO IS 5, R 5y LR
AT 55N AR B, R s s PR 5 ORI 55 o A,



31 TESCH: 2T HL AR TE AR AR B A L T B
No. 3 SHI Wenjing et al. The Correlation of Somali Jet Strength with South Asia High on Interdecadal Timescale 567

T1 925 hPa UV

40°N +

20°N +

//V
raqg A () F ”\@\\Kﬁgfﬂﬁ“

4( /N ElKL¢ P 7 assan 2
d f/}Z\x 77 \M\(
20°8 | .
40°E 80°E 120°E
T2 925hPaUV
40°N |
4 0 AR 2
20°N | /fé i
Vel
EQ -

[V 7

JT\R o

N b Vee— p <€ v v o
L e jeco T AN
ZOOS = 2 2 T A4 T
40°E 80°E 120°E
T3 925 hPa UV

40°N -
20°N -
EQ A

| P s NSV AY
\&l %;\‘\)‘)////)ﬂfzxz/// S~
20°S v 2z 24 4 AN

T
40°E 80°E 120°E

T1 200 hPa UV & 100 hPa hgt

\_é//ﬂx$7‘;l—>_
ﬁgf N 7

40°N

20°N

EQ-

*v////?'.:/.%::".:“.:?:.:\.::':".'.

T < T
40°E 80°E
T2 200 hPa UV & 100 hPa hgt

20°S

40°N +

EQ—

20°S

40°N - =

20°N

EQ-

20°S

4 (a. d) T1 (1951~1978 4F). (b. ) T2 (1979~1994 4E) Al (c. ) T3 (1995~2010 4F) WHEIBL A EZ (a—c) 925 hPa. (d—f) 200 hPa
ACPRE R (Fisk, P62 ms™) A1 100 hPa A7 3 CEMLEMNLL: gpm) MRH T, ORI AT SR RSB T 95%(% B K P

Fig. 4 Composite differences in (a—c) 925 hPa and (d—f) 200 hPa horizontal winds (vectors, units: m s ') and 100 hPa geopotential height (contour, units:
gpm) in the summer between the three periods of (a) T1 (1951-1978), (b) T2 (1979-1994), (c) T3 (1995-2010) and the climatogy. The black bold arrows and

areas covered by dots denote values significant at the 95% confidence level

Bl Ad—f TP ) gl R 5 1 2 v R AH G i 45 R LU
—H XFRRUESE T AR R B R e
55 W R R IEAH DG OE R o

h T TR B RER GS AAH I R B,
MV R AEAN ) i B B AR, 18] 5 WoR T T
T2 Fl T3 I (8] B 43 ) B A6~ BR 5 2 1 W i s 1)
KA, 23] 16800 gpm. 12520 gpm.

11020 gpm. 9720 gpm %5264 100 hPa & 300
hPa N[ iy B b IR R 8 He o T B 5 59 A7 AH N 1) B
HIRERZB RN RS, TLE ], 300 hPa
R R O TR A R B, R R

AL e FEARDO A s AW S92 AH T1 F1 T3 1 1)
BRI = R 5 ,ﬂj’i’{;u\*thi’jﬁ%q&w’ P iR o7
FH T2 I 1) Bl Fviy iy I RO i, JCH 2 =



PN S

568 Chinese Journal of Atmospheric Sciences

41 %
Vol. 41

T1 100 hPa 16800 gpm

T2 100 hPa 16800 gpm

T3 100 hPa 16800 gpm

40°N

20°N +

EQ |

20°S T T T
40°E 80°E 40°E

T1 200 hPa 12520 gpm

T2 200 hPa 12520 gpm

40°E 80°F 120°E
T3 200 hPa 12520 gpm

T T
80°E 120°E

40°N A

20°N

EQ |

2008 T T T T
40°E 80°E 120°E 40°E

T1 250 hPa 11020 gpm

T2 250 hPa 11020 gpm

40°F 80°E
T3 250 hPa 11020 gpm

T
80°E

(
40°N >
20°N A

EQ -

2008 T T T T
40°E 80°E 120°E 40°E

T1 300 hPa 9720 gpm

T2 300 hPa 9720 gpm

40°E 80°E 120°E
T3 300 hPa 9720 gpm

T T
80°E 120°E

40°N

20°N A

EQ -

20°S

40°E 80°E 120°E 40°E

80°E 40°E 80°E

K5  (a=d) T1 (1951~1978 4F). (e-h) T2 (1979~1994 4F), (i-1> T3 (1995~2010 4F) It} [a] B & peff) 100 hPa % 300 hPa K Z K (a. el i)

16800 gpm. (b, f. j) 12520 gpm. (c. g+ k) 11020 gpm. (d. h. 1) 9720 gpm %

R b R

R Mo RS 1951~2010 F VYIS E, A0k

Fig. 5 Composites of the (a, e, i) 16800 gpm, (b, f, j) 12520 gpm, (c, g, k) 11020 gpm, (d, h, ) 9720 gpm contours from 100 hPa to 300 hPa in the summer for
the three periods (a—d) T1 (1951-1978), (e-h) T2 (1979-1994), (i-1) T3 (1995-2010). Black solid lines are their climatology from 1951 to 2010 and red dashed

lines are composite analysis results

Ji A e sty BRI, 300 hPa  bE|HAGHT
v s 2R SR R WA A e A R IR R . & 250
hPa I, AU 152 L7 gl s oL AR 7 A v JRE 34
o, SO R A S AR Y, R R
IR R 248 s 9547 A4H T1 A1 T3 B 11020 gpm
A5 e 2 I VG S TP L R KW, 2R B b J L
2%, BRI T2 B 11020 gpm 257 2k (X004 JF

F—At. HESTE, 250 hPa  FJR2 m s 4
Fa AR A BE 2 K. 200 hPa b/ 3 ¥ g I

e RO A, DL A2, m Rk
)ﬁ%ﬂ%\%; T2 SR AHFE 0 m Fs [0 2R [0 R e

T3 G507 AH I 0 v oA Pl 4, LRACIT
r‘iwmr/\nlﬁnr’iﬁfﬁ#)ﬁﬂﬁ MR, BT
100 hPa I+, 5 200 hPa (1704745 RAHML, BLJE 4



3 4 FiSCHE R IO T AR AR T et

No. 3

SHI Wenjing et al. The Correlation of Somali Jet Strength with South Asia High on Interdecadal Timescale 569

R R SR B AR (R S T 2 . 5 I
Frid, R BBy S9N AH I e R R R R
ig5, 300 hPa DL |y Hs 2 358 e 3508 () A2 A 35 A UK
B4 BINR FE UK o

T 5 25 U e PR AR 44 FE 20°~35°N ~F-44E 2
)3 B, TR S LS S5 AL AH I
fe HE R 26 1) 1B EL A VRAFAE . & 6 THEE T Rg W R X
WA, T1. T2 T3 A B i) & 2 20°~35°N
SRS ) T EARR IR . AR R,

T1 UW 20°N-35°N

(a) - 0
L2 g0z f 1 1 N R b2
200 4~ - N .,'\\\x'«—;oqom .t 4\\‘12
RN .
< I
A W1
5 N
400
600"
8007 (3 v
1000 + —
30 90°E 120°E °E
T2 UW 20°N-35°N
— —— — —
g’) [ N\-002 0.6
N . R N
200 1 ;’}iﬂ"‘{*r\?;i\\&\?@fﬂ?’ e
£ A T NN T
] 4004 it st }\.\l
11/
600 :
800 1 e
1000 +
30 150°E
T3 UW 20°N-35°N
06
oo
200 fehee T 3?7”3 -
» S AT
= /
E 400_\ l,<(.\r\"{n,,, A(\.v
A\ A !
600 1+ ‘ f)z 4t t « >
800 0.04).(. .02,
1000 +

30°E 60°E 90°E 120°E 150°E

6 (a) Tl (1951~1978 4E). (b) T2 (1979~199%4 4E). (¢) T3
(1995~2010 4> ] Be 5 eI B2 305 200~35°N [y & i — 1.
WIS [REFk, TEEE R —0.01 Pas™) S (i
fire ms™) BIEMROR]. SREANTHE T 95%H BN BERK, 5
L8 A 1951~2010 4R 410 R B CBLbr: Pas™'s AEAHZEN
B 0.02 Pas™), BISSRIRF R 20°~35°N {1 B
Fig. 6 Composite differences in zonal-vertical circulation [vectors,
composed by the vertical velocity (—0.01Pa s ') and zonal wind (m s )]
averaged over 20°-35°N in the summer between (a) T1 (1951-1978 ), (b)
T2 (1979-1994), (c) T3 (1995-2010) and the climatology, respectively. The
black arrows denote values significant at the 95% confidence level.
Contours are the averaged vertical velocity (units: Pa s') from 1951 to
2010 in the summer (The contour interval is 0.02 Pa s '). The shaded area

indicates the topography averaged over 20°-35°N

T JE L 0 N SR BN TS S, i R e R
TAZ AN ETHEg). hE2 R Foissl. AR
BRI S A 1) I LA R A TR W R
AR T e A, T R T e e P AR B v R
25 ) T IR SRR, X g SRS
F—F, SMIT 3% 55007 AH i W i 45 S O AR A Qb
BRI W2 R SRS T A T3 i,
i SR A EASHT A 150 hPa Sk K R ) R itia
Bl SEH RO TR SR S R A 1) o AR I
559, MR R B ETHE s R, JUHE 500
hPa DL -, WA A g B b 25 1R 446 1) T LA 0d 59 5
R B 2R T2 I, AR S, 7 SR A
B B DR 2 ) A ) HE B RIS N

FE N SR B 204 4 BT v I s s R R e
TR E AR AR E . B 7 2 AN TR B R
T e PG SR 2R 3 110 28 o) T LR () 0 AR
M 7 AL E IR 1951~2010 4EF1 %
T H M BT LA 2, w0 e R o S e )
BRI HIX B TE, AR PR R R G X R
UL, AT Hadley PRy, JLZARE AR 42 40°N
h ETHES, RN K Hadley SRR IHFE . % 52R
T LS a5 N AH I I 3 R B,
JRPGERT S, B A ) I B S AL T
FER PG HLIX o R SRS T RIS AR (T1
T3 B, 10°~25°N 7L R K2 — 2 BT
S, S Hadley PRI TF S, e P i s Y
T2 ) B R N R B S R A A I (T2
), 10°~25°N F2556 B RV [ K T iz sl
Jritth Hadley P9 S0 55 , RO BV i s P4 38
S EINR ST o OB TR AR, i 9967 AH
T1 F T3 i, BEM FUOE3)R% AT 10°N i,
W e R AR 8 1) T ELPR R A 59 s MR AL AH T2 1,
10°N FTA74E B LT Egh 7, Toissh e
P2 2008 BRI, B i e AR S 1) 0 T EA UL AR o o
MEL BT Ui B, AH R AEARRR 1 50 N e R AR P
2 ) HE BRI AR AGRFAE R T A B

Kl 8 JE NI T1. T2 F1 T3 I A B4 i 2 2
P340 B . v s R SR RN AL 1) 26 ) T A R )
SAEPRAS b, s AR R R RUX
Th, EFVEEAME T U0 M R RS ETHE s
FHEMEE L2, N TR E 2
(& 8 AL . W HEE] 8a—c FIE 8d—f A
MERI S e He A 445 1) T B R e R T



XA B ¥
570 Chinese Journal of Atmospheric Sciences

41 %
Vol. 41

T1 VW 20°E-70°E

B 110 Es e\
W VL,M"\ AN R, WA
< A1 \
X 4004« o - \,‘7@5«1\,
PR I R PP
6004 « | o/ ;i;moﬁ):ffﬁé%:\‘
800 1 7 ﬂ%}&@\& 7
1000 ~ A Laa i = WA

20°S 10°S  EQ
T2 VW 20°E-70°E

p/hPa

"y N
N U RBIAN
\;¥\E tan NI

10°N 20°N 30°N 40°N 50°N 60°N

T1 VW 75°E-120°E

i <002
., =004, 4
200 7N S n0pS
g v \/\’\“
g AN
400+ RN
a e N\ Ly vt
6001f- /L=t AL
8004 ) X002 N
1000 4 (\x = =
20°8 10°S  EQ 10°N 20°N 30°N 40°N 50°N 60°N
T2 VW 75°E-120°E
200 1
S
(=W
<
400+
600 4 ;
800 1
1000 . : . <
20°8 10°S  EQ 10°N 20°N 30°N 40°N 50°N 60°N
T3 VW 75°E-120°E
2001
<
(=W
=
S 400
6004 -
8004 4 4

000 ; ; T =
20°S 10°S  EQ 10°N 20°N 30°N 40°N 50°N 60°N

K7 [HE 6, AL (ac) Fii (200~70°E) Al (d-) AR (75°~120°E) Ljig—EEIRAM TR Y [REFL, TE#EE CRp: —0.01
Pas™) SN (A7 ms™) [ERRRINEREER, B XIRE R PEIHIE
Fig. 7 Same as Fig. 6, but for the summer meridional-vertical circulation [vectors, composed by the vertical velocity (—0.01 Pa s ') and meridional wind

(ms )] averaged over (a, ¢, €) 20°~70°E and (b, d, f) 75°~120°E. The shaded area indicates the topography

T, i R A 1 T AR S
Q7T B e i s R LSS (5D I,
P V. iy s g 78 BP0 v it e A AE KV TR R BT O
U0 B85, UL R s R A D e i s A
le) T FLEA LIRSS (I D s R ey s A 3 v i
RN YC CET 8855, mE AR (7Y
RO S, RRAE R e A A e s i)
e IARIRGS (D X EEPIANMm IS A7 A T1
T3 I S 45 AR, 94l 555 (67 AT ST E) 5 Bl
SERBEAAHEL, U T3 WG s RN AZ AR AE

5 PDO MEGDESRIBISESE
X Br = Z B &

R LR RS S, TR e R T
T B RIRIE RS, IR SCREA i b, JdiT

R B AT S LIRS ARRAAE,
JEUL B AEEARES NE LA B I IEM SR R
W2, AT AR PIAS BRI T R TR SR R
B IRIWE 2 45 T R IR 3B 2 Ak 2L 1 T R L
S R AEAR BRI R AT BE R 7. BT
GO SRR AL R R W R AR E N R (M
FERIZSL24L, 2005; Yangetal., 2007; 7% FIxX|]
Zi9H, 2008; Lietal., 2008), JCIRTE EFRAR LT
N R S RN R E e N B SR T ]
W5 R ATAE R AH G (Zhou et al., 2009; Huang
etal.,, 2011; BR4ESS, 2012). N 7 SR LR LW
HVEE Uy e AEARBRIBE 2R 1) AT R 42 R IR DA B 4 7
H iy sd f2, Ea NI E T T, T2
T3 =AM ] B A B 32 257313 3% F1 200 hPa
KRS (B 9Y. il 9 frzs, SMIL 5507 AH 1)
T1 ORI T3 B, S (IR S A I,



3 4 TS 2T LR 5 I PR AR AR B A T R R

No. 3

SHI Wenjing et al. The Correlation of Somali Jet Strength with South Asia High on Interdecadal Timescale 571

T1 UW 20°N-27.5°N

(@)

q ~0.02 =

/oo 0.2

/NN SJRSSRESN \\\;9;9\2» . L
ASCUINSSSSN \Sﬁi‘7&da/4a7;4;¢,¥7zmbg,,ﬂg}¢\
AR RN \\\\ ] - v J%/)@;f/ 17 \‘V"‘*“"\
NN PPN\ R R AN 75069 5495 3 A St emme)

' \ \

400 NN AR R s SN 1 [ K i—p\.‘Orﬁ{/r//‘///q t11 N\\§<L’:,|,<,\
N T AV L T NN A SRR RIS S SN
e X,[\—“ >/\/‘ﬁ’>(f/1 .1 Pran D

v

200 - -

AR\ S

p/hPa

120°E

AN :
30°E 60°E 90°E
T2 UW 20°N-27.5°N

I T =00 T —
(Fi) L - —ggg ()w_/O.o‘\gr\/,\ o 06
=3 TN N rlzr\ﬁ,(/ulu

200 b e \\\\L\_’io\w"zg‘y’[//n / /\/ l—p;(\rze———’—f‘%

’ o

x bk NOR Tt
t?t \::&\\Z\ : 1‘2‘2‘ ! ‘\ 1\ )\Q‘s‘f oog **’f/.i//ﬁ? j\ {/ Lx ‘3\*7{;’ -

p/hPa

6
lxr’r”‘.‘\"r“/.////\ lx”‘ '&*"1/4/‘/*
T'\\k§'\v~\t,‘// RPN

120°E

90°E
T3 UW 20°N-27.5°N

e =0.07 i —
N
. . —0.02 0.3
'\\gf"N\ SN N S il V5 PR A‘-:/,/ —

| e

I SRS\ (RS \'\\L,— 04, .
200 SONNNA g H\\&,jof)i\\ - il I
NN ,,f/f/‘/f’w;{\‘,ﬁl//\ . i,z\,/fﬂ %?75\/)&//
400 _\\ ‘,'\’\ 1. s TY\,Z_/PAOG ! / v

AN L . W/ 2
' Q\x\“w | /*4‘;%&*‘\&\‘“\\*&"\

p/hPa

600 QA . AT
AN 02 1 0”1 0700 m\ﬁ\w 2007 ¢ 0 VL
800 -ho04 iy 1092 1. Rt | :.»4 n. >

1000 el 71 /1 :
30°E 60°E 90°E 120°E

150°E

T1 UW 27.5°N-35°N

p/hPa

p/hPa

120°E

90°E
T3 UW 27.5°N-35°N

60°E

kkkkk

p/hPa

1000 £2

30°E 150°E

90°E

K8 [HK 6, (AL (ac) BFHE (20°~27.5°N) F (d—) JLHB (27.5°~35°N) & il —3E LIRS H [T T3 (2. —0.01 Pas™)

GE A CRfr: ms™) S EH] ME Mg R, KR TFIgIE

Fig. 8 Same as Fig.6, but for the summer zonal-vertical circulation [vectors, composed by the vertical velocity (—0.01 Pa s™) and zonal wind (m s™")]

averaged over (a—c) 20°-27.5°N and (d—f) 27.5°-35°N. The shaded area indicates the topography

P AL APl S IR B 1 e A 34, LA b
Y A ARG 5 55 IOl B i, IR O
IR 5 B e GRS AHEL, #FK°4 La Nifa-like
A EE AT FR RS (PDO) A AR A
200 hPa 7KF 3% b EI AT P8 XA R B R KU
WSS . ERE T, T1 R IR R 459 . SMIT
s AH T2 B, AP R A A R ) 558
43 A%, B El Nifio-like #2455k # PDO 1E A AHBLAS ;
| i) W o A WS S R e L O e e
WL, 2R LR W e AEAR B S L 9 1A G
K% 5 ENSO-like (5i# PDO) #iZHIFEARERAEL
SUEAHDE, B s s p A P 7 2 AL X 1R 200 hPa
i i) R R R T B 2R R s R AR AR B
S I EEIN RS

H T3 PAESE PDO [ EAEH, K 10 4y
7 HZ= SMIL. SAHI 735l 5 5 28 PDO $5%LF ]

751 3L 9 AR B PR ih 4 . B S 48507711
9 EWHE L Eor, PDO F8EELEA SMIT,
SAHI — BRI AR R CHRFAE, 1 2 30 2R
B AEALEE £L. PDO $5%04) )55 SMIL. SAHI [AH
KZH B, PDO 5 SMII. SAHI 2 [a) {74 &1
IEAHIGR AR, ABATTZ 0] AR DG R B T 99%1H)
BT T2 HEW, PDO AIREAHIER Y
L2 W g e 2 [ RARAR BRI R, 7EIX AN TR
Tob R R AL 2 R 2 B A P XGRS
MR T EE AR .

BT o SR PDO 7ER 5 B 2 AR W
e AR I R I A I A, &I 11 52 T
T2 F1 T3 I [A] B A Bl 1) =2 22 30 2 J& 200 hPa {7
P EFE Iy . MBI AT LUE 2, T1 R T3 I [A] B,
a2 PDO FAAAHTS 5 R, LYKl e 26 BE b
DX IR DU 7 il B A 2 IR 0 ) 1 S, P B



PN S

572 Chinese Journal of Atmospheric Sciences

4

Vol.

14
41

T1 SST & 200 hPa UV

60°N-H@F L+ ¢/ T
(z)zw¢¢¢7 //V///"’\Lz

30°N A

a

:
=
-y
Qévai$—>\\ii\—>
ﬁ"

frr.,ﬂ/w/)/’
iy A 1«

3

EQ

60°W

A T T ((\‘
S0°E 100°E 150°E 160°W 110°W
T2 SST & 200 hPa UV
GOON (b) \,v T»YlAA&A,xN\%

L~ 2
-~

30°N A

EQ{ 7o / ‘, TR ==

<

¢ > > S &
o <
bl 7> > s o \
W ! : =

50°E 100°E 150°E 160°W 110°W
T3 SST & 200 hPa UV

7NN P
e et gy NN lign,
R

T T T =
50°E 100°E 150°E 160°W 110°W
——] I | I I [—
—0.12 —0.08 —0.04 0.04 0.08 0.12 °C

B9 (a) TI (1951~1978 4E). (b) T2 (1979~1994 4£), (c) T3 (1995~2010 4E) I B it E 2= -4ty (915,

KV (REHS, BA: ms™) {5y, BESONEEIT N SO T 95% 5 KT

60°W

LA

°C). 200 hPa

Fig. 9 Composite differences in horizontal winds (vectors, units: m s ') at 200 hPa and sea surface temperature (shaded, units: °C) in the summer between (a)

T1 (1951-1978), (b) T2 (1979-1994), (c) T3 (1995-2010) and the climatology, respectively. The black arrows and areas covered by the black dashed lines with

dots denote values significant at the 95% confidence level

(a) R=0.39 (b) R=0.35

PDOI, SMJI
PDOI, SAHI

+~—= PDO

1960 1970 1980 1990 2000 2010 1960 1970
Year

1980
Year

1990

2000

2010

B 10 HZ (a) SMILL (b) SAHI 45l 5 E R PHAEAFR RS T4 (PDOD MR35 3L 9 4z Pk, KaseoBl gk SMIL 5
SAHI, JIHLEEZR G SMIT 5 SAHI [¥) 9 4EH )14, 250 = M54 R PDOL, NHLSEL ) PDOL [ 9 4RI, & “R” Il 512 i ik Ar

Fig. 10 Time series of (a) SMJI (grey dashed line with dots), (b) SAHI (grey dashed line with dots) and the Pacific decadal oscillation index (PDOI, solid line

with triangles) in the summer, as well as their 9-year running means. The bold dashed line is the 9-year running mean of SMJI or SAHI; the bold solid line is

the 9-yr running mean of PDOL. R represents the correlation coefficient between PDOI and SMJI/SAHI



31 TESCH: 2T HL AR TE AR AR B A L T B
No. 3 SHI Wenjing et al. The Correlation of Somali Jet Strength with South Asia High on Interdecadal Timescale 573

A oo

1 0.06
— 0.03
— —0.03
= —0.06
—0.09

T T T
50°E 100°E 150°E

v
°C
0.3
0.2
0.1
—0.1
—02
—03

A
0.3

0.2
— 0.1
— —0.1
= —0.2

' —03

T T T
50°E 100°E 150°E

T T
160°W 110°W

K11 K9, (HhEZMEEE (P15, 47 °C) K 200 hPa (i A EHN R (SEL%, B gpm) [HENas B

Fig. 11 Same as Fig.9, but for the surface skin temperature (shaded, units: °C) and geopotential height (contours, units: gpm) anomalies at 200 hPa in the

summer

PR SS HIE e DUID 2R B 3 i
WG, FLARMI P it 58 398 10 s 5 A X 5%
559, JUHIE T3 WFEBEG 200 hPa {7 3= g L IR
T b 2256 N A TEA S e i, SeRa s ) b e
el A N B B e, X R e AIGE
J5£ S RO B 2 FRD I B 0 59 1 6 W 2 e ) TR R A
PO RS IR HCHT AR L, B W s B 2 k55 » Zhu
etal. (2011) ik, PDO HH IEALAHEE ARk S 4 AH,
AT ECIUIN IR T 1 DX AR I R ] FAs 7 XS s o
PDO [EAZAHTS ¢~ (T2 BB, UL ZR i BT s
FEW R W ARV, AR AU A B e
Ly, RSB R 2 B s B A A B e
NI b 2 B iR W 7 i 2 e A R WS B
S, IR TR

XL A R G AR A n] T g KA

I e S T AR AR, TS | R
PARZ IR ARG AL« X E w2 Bl 4 X EOR
(1) 75 AL AR T 8 T0 ok 26 1) 1 B PR A S AR i
BRI R, SR R AR R R T I 5
fEo A TUESX— 0, B 12 SR T =A9mgsai
I [B) B A IR B 2= 40 5°~20°N 1) 43 ] i L 2R
Wio M 12 AT LLEH, PDO fiAiAHTS 5 F (T1
I T3), 60°E FfHir 45 S R Gk () B issh 7
W, 90°E Bt B A mARE — B NS R,
800 hPa LN X it /22 A8 AR 1] A 119 AR XU
WA, JUHERRAAE B4 200 hPa LA R
AACEEEE BT RS, i RS S,
JU B BE v 12 MU B (1 26 1m) T EL AR Sk, %)
PG 2 28 5 B 2 v . e s 955 - PDO I A7
B SN (T2), Gy EIREAE b (W2 1) 3 BRI



X A B % a1 %

574 Chinese Journal of Atmospheric Sciences

Vol. 41

T1 UW 5°N-20°N

-l
o g . L -
£ o . N
] 4004~ o T -
6001 - .

8004\ -\ co '
BN SRS D B .
45°E 60°E 75°E 90°E

T2 UW 5°N-20°N
— =3 —>
(b) o 05
NGNS ///%*—
200 S ST /‘/“é'(// \\\“
5 /{{{/4///:11i‘ VAN
§. 400_,,\\;_;;5' L sl
A &&////
600—§§\§ k-/././,’-/\/ ///ffﬂf
800 1 o - 1
1000 Ve «44“ NEESS
45°E 60°E 75°E 90°E
T3 UW 5°N-20°N
~— —
© , 0.4
200{ + 7 o T
/7
- /
(=™ N Y
< ‘ S
S N
6001 | | - - T
8004 \ N st T LN
1000 P b b b = “ e b > = £ 2 T
45°E 60°E 75°E 90°E

K12 (a) T1 (1951~1978 4E), (b) T2 (1979~1994 4£). (¢) T3
(1995~2010 4F) I ) Be & B P30T 5°~20°N f 26 [ — LA
WIS HY [EHEE (A —0.01Pas™) Hii M Cffi: ms™)
G ER], RO T 95%(F KK T
Fig.12  Composite differences in zonal-vertical circulation [vectors,
composed by the vertical velocity (—0.01 Pa s ') and zonal wind (m s )] in
the summer averaged over 5°~20°N between (a) T1 (1951-1978), (b) T2
(1979-1994), (c) T3 (1995-2010) and the climatology, respectively. The

black bold arrows denote values significant at the 95% confidence level

RPN W2, JBENEVE 800 hPa LLR )it
JEARZ AR SEH, 200 hPa BLE [ 2 0 4K
BT T R ) 1 1 PO Y1 1o 2 ) B o O (VA e [ 2
e, bHaah A TACE B R
BN RS B2 T sl I R 26 1) S AR S, X
NARE RS H AWM & E W R . 28 By
&, FRPERE ER SRS EENKERY
PDO AP EAH G, 5%, PDO IEfA]
ARG, 38 ARG T AL 2 il Ay
PO RS ) R g5 A8, AT A6 T i 350 1) P I
e 1 08 FEE R FAGHT 2R IR R AR AR Y (R e s LRk
T AR RCEUAL I A A S0 Tk e B RE b Y SRy
4 ) 2 IR A SRR BRI, B

ASHHHLIX R T LSRG R A L
6 /N

ASCHIH 1951~2010 %) NECP/NCAR 4y
Proekl, Gkt T 2EFR SR AR S 2
W RGO R, Tt TR YRS
P e R AFEARBR AR I T REIE R o 45 R

(1) BFERDGH RS MW S R 2R
¥R (16760 gpm ZRH L L) AP A1 AR
brAZ b sl s — 80 BRI — s R 1 R EE
1k HZRSGHE SR S W s R R
IR R IEA R R R, XM IEAH R G R EE
IAEAFARSS ROEE b, AR S ik, w0
FE s AR, RZIRR .

(2) TR RE F, REESmS ™IS
Fe /K B 45 R AP ARG IR R ORI, R

LTRSS AR I, R s )P 5/ 55 5 300 hPa
uimﬁﬁﬂﬁﬂME%@ﬁ%@ﬁﬂ%W$MM
PR MR G S A s 5, ™
V. 5 s 2R P 22 1) i AR A AP A R, MR
Ly BB R S5 N, R P e e P 8 4 1) S L EA AL
G, T AR ) ELA LIRS s R IR BRI
Ak, P N Hs mE G 26 ) B AR N AR A AR A B
AW, RS 25 M i) W, e R AL
FA T E AT (R SR IR T R
Ji b2, i R I e s A S B 1R 45 ) TP AR S
(M) i AR AP B S s

(3) AEARR ] B &5 MR w0 s 1
Ik 2 Al e 52 2 PDO AR BR AR A R I ), 3 ) i
Hh R RS P XA BT R SR B T ()
rAEH . T /Ry %, PDO IE
SO SR, BT DUI R b X 2
J5£ A ey 78 RO I AR AL, Uk A7 T R A
VU XU T IS PR R M e s R R R Aty 2R KRR K
AR B A, e, e AR SR I AR Ak S E
If BT BN RV LS R s A ) TR AR A
AR B RAR R, B R XS ) R )

555 AR AL o JERE 2D 1 U AT A7 LS SR 0
HTEW] .

Sk (References)

Ashfaq M, Shi Y, Tung W W, et al. 2009. Suppression of South Asian
summer monsoon precipitation in the 21st century [J]. Geophys. Res. Lett.,

36 (1): L01704, doi:10.1029/2008GL036500.



31 A ZR O UG R T AR A BR AR A O AT RE I R

No. 3

SHI Wenjing et al. The Correlation of Somali Jet Strength with South Asia High on Interdecadal Timescale 575

Bansod S D, Yin Z Y, Lin Z Y, et al. 2003. Thermal field over Tibetan
Plateau and Indian summer monsoon rainfall [J]. Int. J. Climatol., 23 (13):
1589-1605, doi:10.1002/joc.953.

MR, 2RI, A 2010, T MU i HAT PG RSP SIS e e 1R A8 4L
I KR [T]. @54, 30 (5): 1148-1157. Chen Yongren,
Li Yueqing, Qi Dongmei. 2011. Variations of South Asia high and West
Pacific subtropical high and their relationships with precipitation [J].
Plateau Meteor. (in Chinese), 30 (5): 1148-1157.

fREh, TR 2014, R BRI 2 I ) JOBE (AP RS AE B 55 v ] e
AKIMIERR [T #5244, 30 (2): 368-376. Dai Wei, Xiao Ziniu.
2014. Multi-time scale variation characteristics of Somali jet and its
contact with precipitation in China [J]. J. Trop. Meteor. (in Chinese), 30
(2): 368-376, doi:10.3969/j.issn.1004-4965.2014.02.018.

AT, EZE. 2006 A KR RO S R R M SCR T ICIA
THkE [J]. KARE, 30 (3): 402-412.  Fan Ke, Wang Huijun. 2006.
Studies of the relationship between southern hemispheric atmospheric
circulation and climate over East Asia [J]. Chinese J. Atmos. Sci. (in
Chinese), 30 (3): 402412, doi:10.3878/j.issn.1006-9895.2006. 03.04.

Findlater J. 1969. A major low-level air current near the Indian Ocean during
the northern summer [J]. Quart. J. Roy. Meteor. Soc., 95 (404): 362-380,
doi:10.1002/qj.49709540409.

Flohn H. 1957. Large-scale aspects of the “summer monsoon” in South and
East Asia [J]. J. Meteor. Soc. Japan, 75: 180—186.

Flohn H. 1960. Recent investigations on the mechanism of the “summer
monsoon” of southern and eastern Asia [M]//Delhi N. Monsoons of the
World. Delhi, India: Hindu Union Press, 75-88.

Flohn H. 1981. The elevated heat source of the Tibetan highlands and its
role for the large scale atmospheric circulation [M]//Geological and
Ecological Studies of the Qinghai—Xizang Plateau, Vol. 2. New York:
Gordon and Breach, 1463-1469.

WS, FEG, BTN 2010, FEE R AR AE S 40 T B A= K K % R 23
Hr [J]. A%, 36 (4): 51-56. Hu Jinggao, Zhou Bing, Tao Li. 2010.
Comparative analysis of the relation between characteristic parameters of
South Asia high and summer precipitation of China [J]. Meteor. Mon. (in
Chinese), 36 (4): 51-56.

BORWE. 1985, B gl e JL b 23 AR R G o BROR AR R4
O[] %%, 43 (2): 208-220. Huang Ronghui. 1985. The
influence of the heat source anomaly over Tibetan Plateau on the northern
hemispheric circulation anomalies [J]. Acta Meteor. Sinica (in Chinese),
43 (2): 208-220, doi:10.11676/qxxb1985.026.

Huang G, Qu X, Hu K M. 2011. The impact of the tropical Indian Ocean on
South Asian high in Boreal summer [J]. Adv. Atmos. Sci., 28 (2): 421-432,
doi:10.1007/s00376-010-9224-y.

Jin Q, Yang X Q, Sun X G, et al. 2013. East Asian summer monsoon
circulation structure controlled by feedback of condensational heating [J].
Climate Dyn., 41 (7-8): 1885-1897, doi:10.1007/s00382-012-1620-9.

Kalnay E, Kanamitsu M, Kistler R, et al. 1996. The NCEP/NCAR 40-year
reanalysis project [J]. Bull. Amer. Meteor. Soc., 77 (3): 437-471,
doi:10.1175/1520-0477(1996)077<0437:TNYRP>2.0.CO;2.

Koteswaram P. 1958. The easterly jet stream in the tropics [J]. Tellus, 10 (1):
43-57, doi:10.1111/j.2153-3490.1958.tb01984.x.

Krishnamurti T N, Daggupaty S M, Fein J, et al. 1973. Tibetan high and

upper tropospheric tropical circulation during northern summer [J]. Bull.
Amer. Meteor. Soc., 54 (12): 1234-1249.

HANE, MIERE. 2008, ARV BRBRTE U AR BR AR (LR AIE B IG5 3R H
L FRK AR RNE 9], $vili g 244, 24 (2): 127-135. Lei
Xiaochun, Yang Xiuqun. 2008. Interannual variation characteristics of
east hemispheric cross-equatorial flow and its contemporaneous
relationships with temperature and rainfall in China [J]. J. Trop. Meteor.
(in Chinese), 24 (2): 127-135, doi:10.3969/j.issn.1004-4965.2008.02.004.

PAF, SEEME, XNZIR, & 2001, 75 5 I A B 2 1 5w
s —S RS [7]. KRR, 25 (6): 809-816.  Li Weiping, Wu
Guoxiong, Liu Yimin, et al. 2001. How the surface processes over the
Tibetan Plateau affect the summertime Tibetan anticyclone—Numerical
experiments [J]. Chinese J. Atmos. Sci. (in Chinese), 25 (6): 809-816,
doi:10.3878/.issn.1006-9895.2001.06.08.

AR, SR S0, TERTGE, S 2006, BFEZR RSN E N L IR
B0 FIRURB AR AR, 29 (5): 599-605.  Li Xiaofeng, Guo Pinwen,
Dong Lina, et al. 2006. Onset process of summer Somali jet and the
possible influenced mechanism [J]. Journal of Nanjing Institute of
Meteorology (in Chinese), 29 (5): 599—605.

Li SL, LuJ, Huang G, et al. 2008. Tropical Indian Ocean basin warming and
East Asian summer monsoon: A multiple AGCM study [J]. J. Climate,
21(22): 60806088, doi:10.1175/2008JCLI2433.1.

RGBS, (TIDELL. 2015, B B o s AR Ao e ik e JEL PR e K 1 5%
Mg [J]. K%, 41 (2): 153-159. Lin Zhigiang, Xue Gaiping, He
Xiaohong. 2015. Effects of eastward stretching Iran high on precipitation
in rainy season over Tibetan Plateau [J]. Meteor. Mon. (in Chinese), 41 (2):
153-159, doi:10.7519/.issn.1000-0526.2015.02.003.

XM, WK, WEEAR, 5. 2007, BRI R IR A KA RR ARG
FIm ST [ %R, 27 (3): 294-301.  Liu Mei, Hu Luolin, Pu
Meijuan, et al. 2007. Study on change of South Asia high and response of
other weather system during summer [J]. Sci. Meteor. Sinica (in Chinese),
27 (3): 294-301.

BILTE, SEME, XZUR. 2002. =174 B ] BT R 8728 57
FOHLHIRIBIT ST T L2 XX ZE 5 R 8 [J]. B, 60 (4):
409-420. Mao Jiangyu, Wu Guoxiong, Liu Yimin. 2002. Study on
modal variation of subtropical high and its mechanism during seasonal
transition. Part II: Seasonal transition index over Asian monsoon region
[J]. Acta Meteor. Sinica (in Chinese), 60 (4): 409-420, doi:10.11676/
qxxb2002.048.

Mason R B, Anderson C E. 1963. The development and decay of the
100-MB. Summertime anticyclone over southern Asia [J]. Mon. Wea.
Rev., 91 (1): 3-12, doi:10.1175/1520-0493(1963)091<0003: TDADOT>
2.3.C0O;2.

SN, PMEE, BREEL, 2% 2010, MR E BT RS A AL
ENSO K& [J]. “1%2#4R, 68 (6): 855-864. Peng Lixia, Sun Zhaobo,
Chen Haishan, et al. 2010. The persistent anomaly of the South Asia high
and its association with ENSO events [J]. Acta Meteor. Sinica (in
Chinese), 68 (6): 855-864, doi:10.11676/qxxb2010.081.

OB, PMEGED. 2013, BZ R 1) BB (U Al B A5 AR (LRI e
HERWHFRIEIOCR [I]. KARE, 37 (5): 1129-1142. Qiu
Jinjing, Sun Zhaobo. 2013. Variation characteristics of the vertical

structure of the summer Somali cross-equatorial flow and its relationship



KA B 41 %
576 Chinese Journal of Atmospheric Sciences Vol. 41

with East Asia summer monsoon activity [J]. Chinese J. Atmos. Sci. (in
Chinese), 37 (5): 1129-1142, doi:10.3878/j.issn.1006-9895.2013.12174.

Raman C R V, Rao Y P. 1981. Blocking highs over Asia and monsoon
droughts over India [J]. Nature, 289 (5795): 271-273, doi:10.1038/
289271a0.

LY, s, VRS 2014, TR KVBE TR ITHE 7= 1 i X A 1
R P AR OB B A AT R [J]. 7L, 40 (6): 697-705. Ren
Suling, Jiang Jianying, Xu Jianmin. 2014. Application of upper
troposphere circulation revealed by the satellite IR3 channel to heavy
rainfall events analysis in the east side of South Asia high [J]. Meteor.
Mon. (in Chinese), 40 (6): 697-705, doi:10.7519/j.issn.1000-0526.2014.
06.006.

Jtifie, B ER, BT, 4 2007. 1948-2004 4EAERARIE SRR
[J]. #5244, 23(4): 326-332. Shi Neng, Feng Guolin, Gu Jungiang,
et al. 2007. The climatological variation of global cross-equatorial flow
for the period of 1948-2004 [J]. J. Trop. Meteor. (in Chinese), 23 (4):
326-332, doi:10.3969/j.issn.1004-4965.2007.04.002.

FISCHER, T 20130 3 60 AR T HL SR IR /K V% AR RHAL
Jo v E T B K I SE I [J]. X%, 39 (1): 39-45.  Shi Wenjing, Xiao
Ziniu. 2013. Variation of the cross-equatorial moisture transport in Somali
and its impact on China early summer rainfall in nearly 60 years [J].
Meteor. Mon. (in Chinese), 39 (1): 3945, doi:10.7519/j.issn.1000-0526.
2013.01.005.

Simpson G C. 1921. The southwest monsoon [J]. Quart. J. Roy. Meteor. Soc.,
1921, 47 (199): 151-172.

Smith T M, Reynolds R W. 2004. Improved extended reconstruction of SST
(1854-1997) [J]. J Climate, 17 (12): 2466-2477, doi:10.1175/1520-
0442(2004)017<2466:IEROS>2.0.CO;2.

JEEE, SRS, BEERE. 2009. 7R R ZRIC AR E R AR R AL AL
1. FE RSB AR, 32 (2): 298-305. Tang Bi, Guo Pinwen, Yang
Liping. 2009. Interannual variation of summer cross-equatorial flow in
lower troposphere of Eastern Hemisphere [J]. J. Nanjing Inst. Meteor. (in
Chinese), 32 (2): 298-305, doi:10.3969/j.issn.1674-7097.2009.02.017.

PETR S, ARINE, SPILZE. 1962, B2 AR ME Ay F g Bty X 28 ) 4 ]
R RRAE [JT]. S %%74R, 32 (2): 91-103.  Tao Shiyan, Xu Shuying,
Guo Qiyun. 1962. The characteristics of the zonal and meridional
circulation over tropical and subtropical regions in eastern Asia in summer
[J]. Acta Meteor. Sinica (in Chinese), 32 (2): 91-103, doi:10.11676/
qxxb1962.009.

EZE, BN 2003, ZR 5 HLROR AR BRAR AL K R BRI K V% A0
AR Z KT [J]. ShERYIBE2E4R, 46 (1): 18-25.  Wang Huijun,
Xue Feng. 2003. Interannual variability of Somali jet and its influences on
the inter-hemispheric water vapor transport and on the East Asian summer
rainfall [J]. Chinese J. Geophys. (in Chinese), 46 (1): 18-25, doi:10.3321/
j.issn:0001-5733.2003.01.003.

A, SRR, AR 2012, RV R IR R AL DR RS 5 3R I B 2R K (K 56 R
[31. A5 244, 23 (6): 650-659.  Wei Wei, Zhang Renhe, Wen Min.
2012. Meridional variation of South Asian high and its relationship with
the summer precipitation over China [J]. J. Appl. Meteor. Sci. (in Chinese),
23 (6): 650-659, doi:10.11898/1001-7313.20120602.

Xiao Z N, Shi W J, Yang P. 2015. Possible causes of the interdecadal
transition of the Somali jet around the late 1990s [J]. J. Meteor. Res., 29

(2): 214-227, doi:10.1007/s13351-015-4103-1.

WIE, 2524, 2005, Ry KT — B RE PRI 57 3 2 5 BN v I v P
B (7). KARFE, 29 (1): 99-110. Yang Hui, Li Chongyin. 2005.
Effect of the tropical Pacific—Indian Ocean temperature anomaly mode on
the South Asia high [J]. Chinese J. Atmos. Sci. (in Chinese), 29 (1):
99-110, doi:10.3878/.issn.1006-9895.2005.01.12.

Mg Fy, X2 E. 2008. iy ENJE A SST M7 A1t “ sura /e 1EH
— N E W s [T WA, 30 (2): 12-19. Yang
Jianling, Liu Qinyu. 2008. The “charge/discharge” roles of the basin-wide
mode of the Indian Ocean SST anomaly—Influence on the South Asian
high in summer [J]. Acta Oceanol. Sinica (in Chinese), 30 (2): 12-19,
doi:10.3321/.issn:0253-4193.2008.02.002.

Wik, RIEWL, ARHIEC 1998, 1979 4F 5 4R w9 MK 2 IR A2 SR 550
JRIGVER [J). KAFRE, 22 (6): 858-866.  Yang Hui, Song Zhengshan,
Zhu Baozhen. 1998. Onset of the Southeast Asia summer monsoon in
1979 and the effect of the Tibetan Plateau [J]. Sci. Atmos. Sinica (in
Chinese), 22 (6): 858-866, doi:10.3878/j.issn.1006-9895.1998.06.06.

Wiot, AR5, WERL 2013, RIME e M s I AR AR R A Ak 2 T BB SRR 43
B [J]. #4252 4], 29 (4): 529-539.  Yang Guang, Li Chongyin,
Tan Yanke. 2013. A study on interdecadal variation of South Asian high
and its possible cause [J]. J. Trop. Meteor. (in Chinese), 29 (4): 529-539,
doi:10.3969/j.issn.1004-4965.2013.04.001.

Yang J L, Liu Q Y, Xie S P, et al. 2007. Impact of the Indian Ocean SST
basin mode on the Asian summer monsoon [J]. Geophys. Res. Lett., 34 (2):
L02708, doi:10.1029/2006GL028571.

MR IE, BUULE, SRIBIT. 1957, Vi B R HE BN I A 5 R R 2
KA [T]. 524, 28 (2): 108-121.  Ye Duzheng, Luo
Siwei, Zhu Baozhen. 1957. The wind structure and heat balance in the
lower troposphere over Tibetan Plateau and its surrounding [J]. Acta
Meteor. Sinica (in Chinese), 28 (2): 108-121, doi:10.11676/qxxb1957.
010.

TRE, ERACHT, TRk 2000, LR AR BRRAEARBR AR [J]. KA
Fl2#, 24 (1): 67-78.  Zhang Qiong, Qian Yongfu, Zhang Xuehong. 2000.
Interannual and interdecadal variations of the South Asia high [J]. Chinese
J. Atmos. Sci. (in Chinese), 24 (1): 67-78, doi:10.3878/j.issn.1006-9895.
2000.01.07.

I, SEME 2001, AITHEBROTEE P37 S LR K DGR 1] R4
2F4R, 59(5): 569-577. Zhang Qiong, Wu Guoxiong. 2001. The large area
flood and drought over Yangtze River valley and its relation to the South
Asia high [J]. Acta Meteor. Sinica (in Chinese), 59(5): 569-577,
doi:10.11676/qxxb2001.061.

Zhang Q, Wu G X, Qian Y F. 2002. The bimodality of the 100 hPa South
Asia high and its relationship to the climate anomaly over East Asia in
summer [J]. J. Meteor. Soc. Japan, 80 (4): 733-744, doi:10.2151/jms;j.
80.733.

BAIE, BBIEAR. 2005. VBTN TR R ] AE50E
JERZEZAR (ARFEAR), 41 (2): 139-141.  Zhao Juan, Han Yanben.
2005. Estimation of correlation significance levels after moving average
[J]. J. Beijing Normal Univ. (Nat. Sci.) (in Chinese), 41 (2): 139-141,
doi:10.3321/.issn:0476-0301.2005.02.009.

SR, KRR 1999, AL v % 7K-F-) Monte Carlo Bt 4 [J].
M2 244R, 28 (4): 313-318.  Zhou Yonghong, Zheng Dawei. 1999.



31 FAOCEREE: RO B A0S T R AR PR AR L I AT RETK R
No. 3 SHI Wenjing et al. The Correlation of Somali Jet Strength with South Asia High on Interdecadal Timescale 577

Monte Carlo simulation tests of correlation significance levels [J]. Acta
Geodaet. Cartograph. Sinica (in Chinese), 28(4): 313-318, doi:10.3321/j.
issn:1001-1595.1999.04.007.

Zhou N F, Yu Y Q, Qian Y F. 2009. Bimodality of the South Asia high
simulated by coupled models [J]. Adv. Atmos. Sic., 26 (6): 1226-1234,
doi:10.1007/s00376-009-7219-3.

¥, AodlE, AR, A%, 2010, BRI AR AR R AE R L0t
[H MK M (7], #8514, 29 (3): 671-679. Zhu Ling, Zuo
Hongchao, Li Qiang, et al. 2010. Characteristics of climate change of

South Asia high in summer and its impact on precipitation in eastern
China [J]. Plateau Meteor. (in Chinese), 29(3): 671-679.

Zhu Y L, Wang H J, Zhou W, et al. 2011. Recent changes in the summer
precipitation pattern in East China and the background circulation [J].
Climate Dyn., 36 (7-8): 1463—1473, doi:10.1007/s00382-010-0852-9.

Zhu Y L. 2012. Variations of the summer Somali and Australia
cross-equatorial flows and the implications for the Asian summer
monsoon [J]. Adv. Atmos. Sci., 29 (3): 509-518, doi:10.1007/s00376-011-
1120-6.



