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Possible Causes of Circulation Anomalies Associated with Subsequent
Snowstorms over the North of Xinjiang during Winter 2009
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Abstract The anomalies of moisture flux and atmospheric circulations linked to the subsequent snowstorms occur-
ring in Altay area of Xinjiang during winter 2009 are discussed on the basis of station-observed and NCAR/NCEP
reanalyzed data sets, and the possible causes associated with ENSO and Arctic Oscillation (AO) are addressed in the
framework of historical analog analysis. Results suggest the enhanced anomalous cold trough in the west of Lake
Baikal is a critical circulation system, and its maintenance resulted in the west cold surge moving southward, meet-
ing the southwest warm and wet air coming from the Caspian Sea in North Xinjiang, and caused the successive

snowstorms. Correlation analysis suggests that the enhanced anomalous cold trough over the west of Lake Baikal is
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closely related to the weakened AO index. In negative AO index phase, the 500-hPa geopotential height around Lake

Baikal decreases, a meridional circulation anomalies pattern prevails in the Northern Hemisphere, which maintained

the Ural blocking high and gave rise to the southward moving clod surge along the west of Lake Baikal, and results

in the successive cold waves and snowstorms in the north of Xinjiang. Analysis suggests that during the El Nino

year, the enhanced western North Pacific subtropical high results in the southeast moisture flux, but the northward

component could not arrive in North Xinjiang, therefore the El Nifio event possibly has little benefit to the successive

snowstorms in this area.

Key words winter 2009, snowstorms in Xinjiang, circulation anomalies, causes analysis

1 5§

2009 4E 42 (2009 4E 12 H ~2010 4E 2 ),
BRI B 7 RAFLE RS R, o 4 kad
R LR R S KA, BT, AL S5 s 9
AN RS AT 24. 1 mm (W RHEF
KA, WIRFFEME KRBT A R AEMR .
TR, ST, Frgenf ) R S R AR
R RS b X A KR R o TR
50 cm Ph_b, LA BAT gl 28 W 3 5K 94 em, 1L KRR
B[AE 1~2 m Z [0, M LMAE . BT#ZREE 40 4
LI 1 PR 5 R 22 B ] 38 38 R, S D s L
Freeth RS KA FE S ECC IR0 B s 2 0,
S b G AN S R N R S SE N
MR . PR IRBERGE T, HrmH X 32 9 A 113k 154
KRAN, HELFHHKCIL 6. 48 (47T,

KA 0 B S B RAR
MG, RASPTRY, LS 20, mEKX,
SRR A R AR SR I S Bk iR A B IR Y
WA . HYGRTEAREERIG SR Y, dEBER
FEA YR 55, 1T B = PR A s s, o 26 B v
RIS DL A2 3 o 24 B G IRURE (%) 52 e S 3R 7K
W% GEag £, 2000, KBEHREH RS
AR, ARZS SRR Y R K VR R, ks b
THES AR ERR R, M a2 Mg E-. 1
s ETHss (RIIE#H S, 2007), [AIE %2547
ANTE BT 2 AR AR FIASER S B A R 5 KAl
FRERACA R & AR 2GRV AR 26, 2007)
T A O Rl A2 K 7 B vh s
JERAZE IR R AL R, JUR S (Arc-
tic Oscillation, Ak AO) JE&R4EJE3k T =4
JEH X KA R e B AR, X4 ZE
JERA A BRI . 24 AO i, 75K
RIS AR 25 P9 R IR 55 AR S KA fig

59, SRR S A S, FBEZ KA, 7K
BB, e, N5 S b A R R A v TS B
TNSEH RN R X oK iR 2 s 24 AO
S5, IRTIEHAH . &F Ko, T E Iy IR
Ak, ST . Brem. ER . VLR MoK Z (Rl %
FEHR, 2003; JHEEE, 2004; MMEMZSAR,
2008), ENSO S 2 5 KA EAEH T ES
BORIIING , KR A TR NI TLAEAER I, DFIE R
W], 7¢ El Nifio & JEAFAZ M - 25 i PR 5 1 2 20
AR AR NS, AR TR RS (FEEE
AR ER 2, 19985 BBEAAL, 2001; BESMEFI AL,
2002; BE3C, 2002; VRIS, 2008) .,

2009 442, AO FRECH I T 5 st B LI 671
SR IR E AR ROT- ALY ENSO Bz 5
R e S R R ] A R M R S R AR
SAGEF R . BLAME R BRI AT R . B
FERIL, 1125 40 4 A A< 2207 25 TR R K
TS GEEES, 2005), He, &2p44
Rk . H R KR B LA R K H ECR A AN [l
FERBE IS (BI5HSE, 2007) , FF & BIAERK
) 4% Pr 1k A A B R R AR R 1986 A (X1 S,
2009), 2009 HEAZ b X REL M 2 55 A R 14
X SRR AL KRR IR EE 7 FEORER T
SHERTENINR ARG S LA 25 Rl
ARl ] R, AR S IR BT TR B IR 2009
A v BT SR R KR 1 BRI RN K T 2 R AE
WIS S A IR AR 35 5 TR0 o A& faoK
AR Z B R b P B R R et R BT W
RCRL . AR SCHY BIF A PR £ A . 2009 4F 12 A ~
2010 4 2 H H -3 E NCEP/NCAR KA H5#r
ZRE, 1951~2009 4Ff) NCEP/NCAR 407 A
KPR, KNy 2. 5° X 2. 5° 4 i, [HF (S
SRR 722 AL 2009 4E 12 H ~2010
A2 A% H B KRR B R, DA 1951 4F ~



5 14 TR 2009 A FR TR AR SRS 2 25 1 BRI R AE B SR 20 A
No. 5 Zhang Shuping et al. Possible Causes of Circulation Anomalies Associated with Subsequent Snowstorms over ... 835

2007 4£ ] V- BE K B RL

2 2009 FZXFHESEMRRRE
$FIE

i8R pE 7k

Bl 13RI 2009 424F% (2009 4F 12 H ~2010
2 ) VX AR K B RS A, A BT
TR BT LK, 2009 4ETR E A B E Y SR
AR Y 26 17 20 A AR AR, o oP 2y 0°C SR 2 7R
35°N BT . I fm s b X £ B0 TP r . AR
LR R FR T T i DX T R P b DX 32 S5, T AR
JEFAVEIE A X I, g9 B 4 2= 0 2 B Y- 37 0] DL &
B, DA =R X LA K e i R P R R X R
2009 A4 Z5 4 [ R HR 43 M X L BE A8 W AR v . (HL
A& HERACER . NS S DL R AR b XA i
% BHEAATFHEMIL 2~3°C, #2009 4E4
Rk B HBE Sy A ml DL B . F A& Z kg 3
BRI mACE . A sr A, AL REKEE R TE
B ER AR A X ARIEER . R 5 W 4R TR FE AL R Hb

2.1

50°N 1

40°N 1

30°N 1

20°N 1

[ | I
—30—20—10 =5 0 5

©

I
10 20 30 C

50°N 1

40°N

30°N 1

20°N 1

70°E 80°E  90°E 100°E 110°E 120°E 130°E 140°E

—1 I I I
1 10 25 50

T =
100 200 300 mm

70°E 80°E  90°E 100°E 110°E 120°E 130°E 140°E

X Horr, K OEBESF Y 3 O A G
WS BRI —Zk, DL A r HLIX . i B K B RSP
(IR E P b X, P B o 2, s
Rk ECE 2 B 5% WK, BEP{E A 60 mm
DL b RS K SEE ) 3~4 %, 2009 4E4 2
JesRRE K S0 R 2 A K
2.2 500 hPa (IS EH

KAIRUE A 5 T % i) 31 b T R A B
%o FATFI 500 hPa {7 3 B 37 1 4 1) i 22 DA 28
B O BRI PR S (B 2) . 4 500
hPa & B S5 6 i BESF- CRIAE XS T 26 B F 418
WImZE) , WLAE A H AR ERA T =1 =B A0
R, o, RO RAE . b 3E KA 4 i A F O AR
By ACEARTER, AT BRI A 38 114 R DI 2 4 o i 4
55 —F FLALCT PRI, PURRIE R R R R R
A6ER . 9 AR A B R A A .
WU T3 E s L as . WA ) A 3]
DIE H, AR 1E 2837 B R WA 5 B i h 2 (A
R 2 SR, T A M8 2= S0 VUK A 3

50°N 1

40°N 1

30°N 1

20°N 1

\ 1 =

70°E 80°E  90°E 100°E 110°E 120°E 130°E 140°E

—4-3-2-1 0 1 2 3 4°<C
(d)

50°N 1

40°N

30°N 1

20°N 1

70°E 80°E  90°E 100°E 110°E 120°E 130°E 140°E
-] | I I
—25 -1 125 50

100 200 mm

B 1 2009 4E42 (a) SFRSR . (b) MREEEEF. (o B/KEEM (D Bk CRUBEER 1971~2000 4£F-1))

Fig. 1 (a) Winter averaged surface air temperature and (b) its anomaly in 2009; (c¢) total precipitation amount and (d) its anomaly in win-

ter 2009
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Fig. 7 Latitude - time cross section of daily 500 hPa geopotential height anomaly averaged over 80°E — 90°E in winter 2009 (units: gpm).

Upper panel is the corresponding daily precipitation in North Xinjiang
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