www.climatechange.cn

#5% H5MW
2009 4 9 H

Vol.5 No. 5
September 2009

AR LB R
ADVANCES IN CLIMATE CHANGE RESEARCH

YERS. 1673-1719 (2009) 05-0271-07

B XS ERSELRHE

BHEC, E W, HAE, M OKL B A
Hardr®, RIS, BRE’ 4

(1 FEAEAHLERFTELLHFLAT, LERF 830002;
2 BBEWMAR AL, Hm 834700,
3 AL ALA, Lk 8330005 4 LM KFRAMAFFK,

1 . AR 1961 —2005 FEEILIX 9 N TR b SLFERE, LM% 547, Mann-Kendall, 4055 Hr A& B 47
S5 R BB X D AR R I 22 43 Al BB AARAEREAT T 4047, R LB REAT T iHE . Z9RKM: D P ARTE KK
BT, B, aEh O TR, ARBSRIEE. BARZER M ER S MR R 2) FHibAasR
HEch3.8d, EERAAEA—IA; 3) bR HKEMONEY, HrhibAm HELL 1.0 d/10a YR 5 Fm/b, KIHE
LL10.5 d/10a {8 B 250805 4) thhge, $ib. FAEHBOrHIE 1993, 1992, 1973 54 T RZEMDIIRAE; 5) L+
A HELCR TR 7 2 S B 5 AR A BT 55 (/) ifi R AU H By B 25 b b2 F R D i SRR A

KB B, PERR; W fis AEHE
FESES. P425.5°5 XEkARINES: A

E]

ot

LA DOk, R, k. HERCAR
ANEBRRYBTIRI K, (EA TSR b X R AR 1
BRI R, IR, RS A
TR b X AL TR s AL, v T
82°16"’~87°21'E, 43° 25’ ~47°15'N 2 [a], ML
EIRFAMRIKAE /REMG G, B, HE%/R0h
AL G B /RME R BRI, NS /R
HRPEE RO EL, R, FRERRMIE . AT
TSR, AEPIRRR . A IS X 2R
F Tt JRPEE d RR DT U T4, MR /b, Adbsd
g B E O, B bR i AR
IR BRI R X PR AR R A (RO T b3k
R SEMRIIERIVE, MRS R A AT

RS EHEE: 2009-04-14; f&ITHHA: 2009-06-09
HETH: PEDPFESSGEYUI5ESE (sqi2006003) )

AR, KRR SRR AR
SPEERIE) DR, PR R AR AR RSN ] SR
&M,

TR FERRIEALTT V0 A B BT 22 50 A B
RIFEAT T bt s BRik s S 3 5 b A B AR
RAFPRIEAT TS (7T 45 DI R 0 A X 3 20 4
ARIZEAT B IR T TRFE DT BSSIX
EBIAENEDS, EERGBERENZE, M2 ARG
s FIIR I, SRR L R R,
ARRFOE I X AL, iliski, bz
SEPEAE T RS, (6 X T iR R
UK TR ES S X P AR R U 2 oy AR
PURHIESF 5 HIFIRESE, et —PWFg s EAET5 R
P X P AR TR A S SRATLBR A R 0 A - B B
EAAEEENE L.

EEE N FHA (1967—), %, SRR, EEMBERIAURSEEHRIEITHIIRYE . E-mail: Ixd_tc6711@163.com

Adv. Clim. Change Res, 2009, 5 (5): 271277 | 271



msziei

272 R I A I T

2009 4%

1 #RERZE

ARSI F 196 1—2005 4 B3 X AT B X 3 3
W, owEe R FER. R, whiE k. JBE . B
DININRLE SR S N TSRS SaW S i
NCEP (2.5° x 2.57) {5 % kAR [ 5 S fee ol
ARSI TN % 74 SRR B Z AL BR AR 15
5% JEE | TR A S TR o (B ot T GO E )
Hlok ia] UK > 17.0 m/s 7 AR A2 RS54 3
AAES: RCPREMLEE < 1.0 km b A% s Jk-PHE
WEHR1.0~10.0 km A45b s AR A F 1Y
e, HETEARIFIEZ PR, REMLEE <
10.0 km, EGEHIDAER. Hib. FA, KANEH
Bk LAAE SR 20:00 24 H 5

XHFFE DB 9 S IPD A BPRHE HEa AT IX

Hersy, DAXOSEs m P Fea R X 71, 22 1E
BRI AL, TEEL F ARG 2 s Bt 7
AR, DLB 5Pk PR 0.05 PRl it w25
PEAS I HTARIRE s FIAHSC AT . A B W 07 T ek
RN FIAE R FER IR R R
e,

2 pd. XKRNBEH=ESH

FIKriging i {75 00 B ROR DA L R IUH £y
BAR AT 2 MR EACE G, AR BB X 45 a 4F.
BibAx . KRIHBEE R A, AR IR B
BRI IX D AR AV ZE A o AR T I E . SELHE
N, BB 45 a SE7b R A RO 3.8 d, BESK
HoIX Ph 2% BB =S Rl o A R A R 2 LS,

46°N

44°N

46°N

44°N

@i

83°E 84°E 85°E 86°E 87°E

| @ xR

83°E 84°E 85°E 86°E 87°E

Bl 1 BEIBIXIT 45 a bR 4% (a), 570 (b). {742 (o). KR (d) H &= il 5 A &
Fig. 1 Spatial distributions of sandstorm (a), blowing-sand (b), floating dust (c), and strong

wind (d) days in Tacheng region in the period 1961—2005
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Table 1 Linear trends of sandstorm days in Tacheng region in the period 1961—2005 (unit: d/10a)

T i) BEb Lo R FEH Fn=E sihiFh i B35 a i Bt X
41 0.0 0.0 =@, 0.1 —0.1 0.0 —0.1 0.0 -0.1 —0.1

5 A 0.0 0.1 —0.1 0.0 —0.1 —0.1 —02 —0.1 —0.5% —0.1

6 A 0.0 —0.6* —0.3% 0.0 —0.1 —0.1 —0.5% —0.1 —0.7* —0.3%
7 A —0.1 —02 —0.4* 0.0 0.0 0.0 —0.4% —0.1 —0.7* —0.2%
8 H 0.0 —(O35 —0.2% 0.0 0.0 0.0 =02 0.0 —02 =@
9 A -0.1 =3 —0.3* 0.0 0.0 0.0 —0.1 0.0 —0.2* —0.1*
fid —0.3 —1.6* —1.9* 03 —0.8* =3y =7 -03 —2.4% —1.0%

fE: 7 Fopid 0.01 (MRS, %7 Forid 0.05 BB, TOARIRF R B AR

WIRR 257K, R B S 25 i e A b 2R

RN DGR ARG, X EEH X 7D RS :
WD R W 2
Z‘@:\ 1
3.5 RLWK I
iz [l Mann-Kendall (M-K) J5 #3150 45 a &b -
X P37 4 2 RGBT , S TS N
IR FZI CL, 1 it [l 3 Rk 51 €2, it 1961 1971 1981 1991 2001 4

2 il& UF. UB |, &85 IR, 45 atsi . . . . )
SRS AL UF, UB JPSI, SRR, 345 abiik B3 3F 45 a SR HbIX 70/ 5 (a). $500 (). 172E (o) A%

M-K#55 (RXIZA o= 0.05 BEMACFIR L)

T @ Fig. 3 Mann-Kendall tests for average days of sandstorm (a),
3 blowing-sand (b), and floating dust (c) in Tacheng region in the
- 2 period 1961—2005 (dot and dash line: o= 0.05)
ié\ 1
M0
=B X 7042 5 H BRI Bh b S DRI S 56
L | M S UF, UBHh 2538 siHINL ., BE 28748 1R 199345 ([
v A N S T 3a), BRIV 2 HAE 1993 4E kA T 1 2
oL TR 200 SRS, b FAE 20 40 90 4F FR LK
4
\ A WD B S £ 904X DX R b 2k
" - 2 7 0.05 I FMACE, HT90 ERKEE T
1
a1 0.001 {2k F-. Rl UF, UB ih £k Iz
£ B, WhE s A 19924 (18 3b) , A HEH 20
-1 20 70 SERUAK A W B DRI %, 90 AU H
D — = X R D 2 0.001 1Y B K T I S 2k,
-3 — A UF, UB i 2658 AAYALE , e 28748 1 1973
1961 1971 1981 1991 2001 4
4 (B 3c),

Adv. Clim. Change Res., 2009, 5 (5): 271277 | 275



maziei

276 R I A I T

2009 4=

LA LB el AR, G 45 a B3 X =Fhib
ARTHBIGRA T BHFBARIRAE, HhiEAan
Bk A2 SR I RS T AR B ANH T

4 DEXS|SPEET 5

FEARBEBRRAIRE T, B X AR
LA 0.46 C/10a iy 2 0 25 R ), 52N et
W% 2 SAh sh 58 . SO A Briskss . b, i
RIRCH B0 25 D (AR b AR R SR 3 ) 4%
TR A S, XA B o X b 2 R s )
JE A

L 45 a3 X AR Rk B4 204.6 mm, B
WX ARk B (] o3 A RALER L TR &R, il
DRI (B ) , 57042 BB 28 R 53 AR IR 52 TR 23
Ao ARIHT B RIL 45 a BRI AR Vb A H LS
AEPEK RS B TURHSG, MG R HCh —0.44, 383 T
0.01 FIBEACF. Ao, AFEBIIRINHE T4
WY, TR ARSAEIRAKRLE LI T 4 i
HR UL, 8 BAEIFTRHE R, 1990— 1999 4 B4
Mo HTHE R I A2 45333.3 hm P, i  PL AR Y B
Y. FAk. RSB HAR POE A E T, fERE
HIRA ., RS T X LEIAR R Al RERY 7D 421
Mo, DRIUREEIRESE, WAk, BHROAR . BRI
DR oy R, Bkt 2006 4E 3 ] 12— 13 H
LR 58 DR AR e/ NRE L BE (X 30 m, fa[{i5 55 1) Xt
BE R SRID R B R L RIAT TERaW5E, TRINA
BRI SR A BV b IEOR F BS A AN ER

XGRS AT R (&g ), 20 ih20 60 47
500 hPa & P EoR, BBk 457 ~ 1407 E,
40° N DMERIPE{AFDE B IX A R 7e i, ik
Frfut 2 —50 gpm, FRGEZ A EEAIR, A AR
W51 AT &2 R T, AL X 5 T R Ve Y
Mo 58 A, 60 AR ARALTS & 22 IB DRI . SR IA
AL 45 ks (2 )RR, SEIIBORHIL B 7R B St
XA H B, 70242 BELL 60 4R £ Sle A ik
DA MR AL 58 1% 23 TG B 98 B L A0 B B 0 59
(), RHEAERNEEHED, FERERIPAERS
(zh 0 26 R A 0858 o

276 | Adv. Clim. Change Res., 2009, 5 (5): 271—277

5 & iR

(1) B IR X AR A B H$H 3.8 d, 8k 4
fE4—9H, KhEFEL, WA REER AT
B Bo—dr, RElEX TR, DAaaEX
JAH %, Bk 8728 ] 45 A 52 B ) 4 A5 B RE AL

(2) T 45 alS s b X Pb A . R H B8 R kb
s, Hoybh g H AL 1.0 d/10a Y8 23 2 250K
b, KICHELA10.5 d/10a Fy s B g/ s S5 Ikt X b
LE. b, AL HESBIAE 1993, 1992, 1973 4F
RETHZADNEERE,

(3) b X KX H 5 5 b 24 B H B 025 TEAH
X, SRokEERENFSE, HXREHIHA0.53,
—0.44,

(4) L 45 adb P BRAR ISR . T AR S 2 Y
fadA, B UERE FERA RS (/h), KR
HECR E Wb, kb R Eh &tk h
WRES, X ARSI HBIX I 45 a Yh b H B s b 5
BB,

Sk

(11 ERE . FEEIL 40 B 5 IR A Pr [1]. K4, 2001, 27
(12): 38—41

(21 BREbs, B0, D& Fimib A s UES S s7 [1]. <4, 2003,
29 (6): 37 53

[31 Al Bl AR L 5 . BV I A R R AN LR AR TR 55
BFAE [Cl. AP E G5 B B AR I BRI, 2007

[41  Efu, o&, PR . ALSEib A R BERHED AT ] AL RUR
11 (B RFHERR), 2002, 38 (5): 681687

(5] SRI-fd, bk, B, % . oD 5 R SRR KR R 554
[7]. 45 IOL4EFgT , 2002, 22 (4): 374380

[6] #ReE , BSRil . PrmIb R RIG A 5L MR R D] TRE R
53885, 2007, 21(12):116—120

[7]  RZEE, BRMESE B Ib A B R FBIA BT[], Bre 4, 2005,
28 (6): 4—7

[8]  BUSCH, gkat, o LL7R, . HTSmb A SR X (1 S 5 e B A 1L
[J]. 7018, 2003, 23 (5): 483487

[91 AR b [M]. Abst G R A, 2002: 114-177



www.climatechange.cn

518 FHRE . BWIRIX P RAREHE 277
[10] EJi, D&, Rk, % . st vb A2 s R RRAE 20 A7 [J]. b [ 7 (F 28FHF:R), 2003, 39 (2): 187193

B ,2003, 23 (2): 147-151 [14] skx =, HEC, 5. Wi UL R B (M. b
(1] 2R, skAay . REVDRBARHE R 5T R RMTFRIEE [J]. B RG HRRA: , 2002

HERELEIEE , 2007, 22 (11): 1169—-1177 (151 vty , JRAL%, JESrLL . S X 45 2 A b b (9] e <
[12] ERTh, E&H, AL, % . RED RS R IEE [J]. £,2006,29 (5): 17-19

., 2003, 58 (2): 193—200 [16] HaEA, Phac T , GG . PEAL R mIE TR EANE S, 2
[13] Bk, EH, B . KRGS SAIREN (7], ALtR4h WAFNRT S A0 AR T [I]. vk 1125+ , 2002, 24 (3): 219-226

Analysis on the Variation Characteristics of Dust Weather in

Tacheng Region

Li Xindong' %, Wang Fei’, Jing Lijun®, He Lin?, Gao Jing**, Jing Lihong?
Zhu Haijiang? , Ma Lingxia’

(1 Institute of Desert Meteorology, China Meteorological Administration, Uriimqi 830002, China; 2 Tacheng
Meteorological Bureau, Tacheng 834700, China; 3 Wusu Meteorological Bureau, Wusu 833000, China; 4 College of
Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China )

Abstract: Based on the surface meteorological observation data from 9 stations in Tacheng region from 1961 to
2005, using the linear trend analysis, Mann-Kendall test, correlation analysis, and composite analysis, the temporal
and spatial distributions and change characteristics of sand-dust weather were analyzed; and physical mechanisms
for changes in sandstorms and blowing-sand weather were discussed. The results show as follows: 1) The high
frequency area of sand-dust weather lies in the Wusu—Shawan area, the second high frequency area lies near Emin
station. Distribution of day numbers of sand-dust (south-more—north-less) showed an opposite spatial pattern to both
high wind days and precipitation(north-more—south-less). 2) The average annual sandstorm days over Tacheng region
was 3.8 days, mainly in the period from April to September. 3) Sandstorm and blowing-sand days were decreasing in
the period 1961—2005; sandstorm and high wind days obviously decreased at a rate of 1.0 d/10a and 10.5 d/10a,
respectively. 4) An abrupt reduction in regional sandstorms, blowing-sand, and floating dust occurred in 1993, 1992,
and 1973, respectively. 5) In the period 1961—2005, the northern hemispheric polar vortex showed a weakening
trend in strength, and a shrinking trend in area, which was responsible for reduced intensity and frequency of the cold
air activities in Xinjiang. Weakened cold air activities directly resulted in the reduction in annual mean strong winds,
which was the primary reason for reduction in the day number of sandstorms.

Key words: Tacheng region; sand-dust weather; spatial and temporal distribution; variation characteristics
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