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Abstract The relationships between summer rainfall in Xinjiang and Rossby wave activity (RWA) along West Asia
subtropical westerly jet stream (WASW]S) and the North Atlantic Oscillation (NAQ) are examined by using the
NCEP/NCAR reanalysis dataset and 75 stations monthly precipitation data in Xinjiang from 1961 to 2003. The re-
sults show that Rossby wave train along Scandinavian Peninsula — middle Europe — WASW]JS in summer connects
NAO and RWA along WASW]S and summer rainfall variations in Xinjiang. Based on Eliasson-Palm flux (EPF) di-
agnoses, the characteristics and difference of stationary waves propagation in positive/negative NAO phase years are
discussed. Not only does summer NAO impact current regions climate, but also WASW]JS and Xinjiang climate in its
lower areas. It is found that the strong divergence center of EPF over Scandinavian Peninsula is more westward
(eastward) and stronger (weaker) than normal in positive (negative) NAQO phase years. There are two horizontal
wave activity propagation paths from the strong EPF divergence center over Scandinavian Peninsula in positive NAO
phase years. First, the quasi-stationary wave from the EPF divergence center propagates eastward, turns southeast-

ward near the Ural Mountains, enters subtropical westerly jet stream over the Caspian Seap — the Aral Sea, and con-
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tinues propagating eastward, this wave propagation is stronger than normal. Second, the quasi-stationary wave from
the strong EPF divergence center directly propagates southeastward and enters subtropical westerly jet stream near
eastern Mediterranean — the Black Sea, so this quasi-stationary wave propagation along WASW]S is stronger than
normal in positive NAO phase years. While in negative NAO phase years the quasi-stationary wave {rom the strong
EPF divergence center propagates eastward in high latitude areas, and the quasi-stationary wave from the second
strong EPF divergence center propagates southeastward and enters WASW]JS near eastern Mediterranean — the Black
Sea, the quasi-stationary wave propagation along WASW]S is weaker than normal. As a result, summer NAQO activ-
ity anomalies cause EPF divergence intensification and position variations over Scandinavian Peninsula, and varia-

tions of wave eastward propagation in mid-high latitudes and the quasi-stationary wave activity along WASW]S are

induced by these divergence variations, so summer rainfall anomalies in Xinjiang are affected.

Key words

Oscillation

1 5|8

By EE AN S —, REAZ
BRAGEMEEE M2, R T2, TR
WA, FoKFEEPTFESE (6~8 ), K
BRK, NKESHRRGELE, TR, P
i HE P RO RIHAGHT 25 H 0 g I e AR R X T e
KRR AR, T2 5T Rk R 45
%, Bkt 3K ER == 25 W IT 48 A B R X
PUACHEIX B 2= [ K B & H A [R] R AR AR PR AE £k i
B, rp E R E K R R AR R 2 KA AR AR P
AL R KA S aE PR AR v 26 BV R AT
RFRAR I R B, i b VG b i X 2R K ARAR
BRAR 65 R R Bl st B v 45 B 0 XU B Bl g
AEARPRIEES A &, AT UL PGt X R K L] 5 AR
WX AR K ZESRE . ZE7 B0 50 1A PRI a8 )
JE AT 5 i — 5 N A, AT
AR DI 5 s B XTSRS LA
IE LU 1 BE A 4 BRAR B8 A oy 38 22
e B R K R R RS A 22 U Y K H AR R

DIERRFFEIA R JERPEFERE 3 (NAO) AR
SR DX s BT RERECE RO AR R
% El Nifio I )7 %8 (ENSO) /v, B AR & BYBF
e8¢ ENSO b, (HIE 4k, NAO 1484k A K X X
AT B AR AL R 2 B2 A )
. 2SR 1960 AR SRR 5 NAO
(525 A B FR s Hurrell 25 5 gk dbok
PO R (SST) A8¥ K WK K Rl 38, JL-F
2a] i NAO 72 fi ke, db2fak by 46 b XA F
B AERRAS 2658 1/3 Wil g NAO g5 {b 183

Xinjiang, summer rainfall, West Asia westerly jet stream, quasi-stationary wave, the North Atlantic

fifERe, Wallace 255730k . IPCC FT LAl By Sl 2Bk
INEIGE RSy, JLT- 42 i ENSO #il NAO [y4E
FRBRAE AL BT i Al & T NAO R BR 6 Ml X = fi
SEEW MRS E L T, oKz RE R
IR K, 5 RAH AR M & 2, B
NAO X3 2 BRI 4 BR R 7K ) 52 ) AN 800 T
28 % . {1 Peng Fl Mysak' /48§ i, NAO Xtk
FIRZ I ] BE AR R T AL R PG X 3k, o db K v
T DX RS L 1 5078 BT LA 52 ) =0 N s A e ik
JE AR, AT AT BE X IR U Hh s, o 1 1A A A
K=, Jones Al Conway™™*! fBF 5T 35 i, 24
NAO F8HCR EER . JEER (45°N PIdb) &2 ik
(g 2177 I BT i P W) 5 G B i | o S 7
A T S S IX R K A AT B i 22 . Watanabe! )
Fe i 2 A NAO 5232 0 20 o] 38 25 A6 K
SR, AR AE T A A AR AR S b
Hu XS R R B TE G 42 NAO #5481 2 3 4
ML AR R IEA R KR, TRE IR
X AT R85 NAO 8 8ULT-F 56 &M
FAAERR . AEACER T Z 20 RO 4R 8401 NAO
A AR AL SZ M AN Ry BR T 6 R P8 ¥ S H ] i b X
B RE S IR E A SRR SRR — 2 LR, H
&2 NAO 5B 2R W WK LA A 15 TIR A
. BN LS R BIA T NAO S5 P9{HFIE & H
SEAERVINBCR ., LSS 45 1 F R RO
R i 2 AR A A T S A Rl RLUPE A g I A
W58 [ o A AR s X R4 5 AT 42 NAO
HEBEWIEAL, M5B NAO XK, HR
EEFEUSHG R VG I ARER PO AR B R A B iR 35 A
Xof IO P A S B R e T NAO i 3 0 il o B 72



No. 5

WA AU R PE A Sl 0 T 9 R R e i B

YANG Lianmei et al. Effects of the North Atlantic Oscillation on the Summer Rainfall Anomalies . ..

1189

fb. NAO £ —F 1A #A7AE, (A4 BB HZEE
W ARBRFIAEA R AR, AR . DIFERIBESE
ZMETAZE, HZ NAO MW Rk L
i, BERSHEEFERAKR? FHIEH 5 NAO
IR R R AW R G ab B8 B, B2 NAO
Ak 5 | 1 PR AR AR AT 1T R 23 % B i A AR Ak
PEAEE LA, 1 f# NAO 55 98 5 2 (KoK 50
F14) 5 22 % B ik B2 2 e 7K 1 0 2 A 3 S . AR S
BB NAO 5 5 g5t 2 2= F /K R 1 5t e HE R A
iz,
2 B{RFAE

M 1961~2003 4EE 2= (6~8 H) Bk 75 4~
Gl A KR SORE, 55 [ [ G R B8 0 oot Fi ok
SWF 5T 0 NCEP/NCAR #8175 43 Bt %% %)
(2.5°X2.5%, P4t Bekkas (a2 1000 hPa ~
30 hPa, 3t 15 2. S @R 1971 ~ 2000 4 F-
1. NOAA = fi #i #iz # 0> (Climate Prediction
Center) " NAO 54, & X 6~8 A NAO #5451
V-8R A AR R

BT 28— A A X ST ) B K AR X
S E H oA X 5C RAEY) . 1961~2003 4387
88 75 NG B ZERRK AR EAE HE T 2 55 TE A2
PREL (EOF) Zp#r, RWIE B N AT 21
22.5% , #E (A4 Ai R A s R K AR TR IR — 2ok, AL
SRR AT 5 A X S AE 55 AR S o0 At 5 5 RS
dR 220 17 1%, 23 a5 A e . LSRR K 1 AH
A, BB BIr M 7. 2%, RI R
Ly DR % S R ) 5 At b DX R K 1 S AR AR AR 3X =
MO RLS 2R Z 5% —3. BT EOF ¥

48°N b
46°N -/ e
N

42°N F
40°N M

3N

36°N

76°E  80°E  84°E  88°E _ 92°E _ 96°E

Xof 43 () ) AR AU AR BURK e EOF 73 Bt e R
KA a3 (R FE . M4 Screen #EN] . North 4FME{H
TRZETEREY X R K e R R 5 A2k 1) =k
TTIEACTEs: s Sh—aS A (& la) JeMpg s, Jtas
[ o O o R O N U TR 5T i N LA P
Rk it — B2k, JESRAb R AR -5 At Xk
G ARSI IS T ZE DT 1700, A
B E AR ] 51 (RPCL) WL b, gk 25 1F
&4 (REOF) 25 —2S [ 1987 4ELLJE 2 55 4F
BRI Z ], REOF &5 — a5 MR LB K 1L
L DX R HEp b e 7K 55 HoAtb 3t XA B o341 J7 26 51
BRI 1100, 55— 23 [AVRLAR Ak 55 30 i @) $4 7G XL
AWECAREY T, W A S AR AR
Ko P, X BLE H PGS — 25 B RRK 5 P9 7Y
KA NAO KA

EP 38 5t 2 0 55 B AR AR . S A% 16 A b
ST AR WA RO AT B BE S A R E
%2 W T H, Takaya f1 Nakamura?' i
Plumb™ [ TAE 45 H T TR A8 Ak A S0 1 i 1k D
PRI Shad e A, Rk

U2 =0 ) + VW&, —TF, )
UV, — ¥ )+ VW —v))

W _b

21U g[wpﬁ.w;— v, +

V(¥ W, — ¥,
FH6~8 HFfEh B2, ME gL, X
B A AR TR R E s . RN
U I B PG X2 i HE IR Rossby 8y 3~7
W AT WFIE MERR IE Rossby 4k sk 55 45 1L
X} 200 hPa i pR £ AT/ B it (Fourier) 18 41

3 o)

Time coefficient

Year

—— RPC1 —— 9-year running mean

P 1 BT 75 uh HFROKEAREALF S REOF J5 22 SR AURFIERLZS (a) K0 1z A TE LG IR A1 471 RPC1(b)

Fig. 1 The pattern of the eigenvectors of the first gravest rotated empirical orthogonal function (REOF) modes (a) and corresponding time

series (b) for normalized summer rainfall at 75 stations of Xinjiang
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