B2k BoH 7 EH W OE Vol. 27 No.5
2007 4 9 A JOURNAL OF DESERT RESEARCH Sep. 2007

MERE1000-694X(2007)05-0870-08

CEEEDLRHAEE 5L AT

iR

FHXEREHR

AN, FERS, RAE REE
HXARD?, T ah?

A TERRBKBKERERE, TH 8)) 750002; 2. TESRA, TE M) 750002; 3. BRHEE TRAE, LI BHE 210044

#® E: ARATEYLRHKIEH 500 hPa FFHAFE R YK  NCEP B4R LR EHBRTH SN RA
MR E BRI DB R SVD 447, X TR U A RBFR 5K P #E B 50X R T TH B TR
FEBZELIEMRKIARARFEEMYLRRENER. SRRV TEEFVLRAKEH—E 10 ARY
ESAMMBRERBAEENAMRXR XBXBER BRAYSTEFSVALR NS S RE Mt
BXF ;AN EEELRFENTREEFHNTREZYLRAEREM, YR TP EERGER/RKBE R
O HE, TRELVERARURD(EOAE, MABRBEERELEMKIF R ATEETEDLRY
REBKEEZEGC—S 1), REKMEZREER FREMEMR, FHESEME AR FRAAZKHET N
RGFBHE AKEANEZHN ARAREKFLRAPAER-FBERTEILR, TIEELZHRER, XHARE
BH R AEDERNEERRAE THRIERMSE. A RRELEFRTAEMEURE L RIRBE
TRIRE D SRB BRI MEHRAEFHEGRE  ZEFHRER AEEDHE, KBS LFVPHSRME, &

B4 2 XUIR 3 R AR 0 20 S TR K S AR

K@ VAR, LRFREBR; KSFM: DREESR; SVD 247

hESEKE., P445.4 SCREERIAAE . A

VERETEHNAILBE FENRKRREZ
— HERA ERESRARBEERAEIAR 1
MRS ABREAHREENHERERIHAR.
REIF— T HEIE H &R EERE, B —F st
FRAMRERRKSIRAE N EREREA.

BEER, BSHEAERE AWK KREEH— 4
BORE, REFEMBRTFRRY, BHEEILFH
ARERENSERATREREM. RHEEBEE
PRAKEFHWERHEX. BEERHGLREM
By 7026 LA L, AR T KRR AMKIRH
FREARERETR, FRECEHRTRAT K
S FA R B X KT 8 B AR B AL #
R s ZEMEAE S B AT R BLPE L 3t X B Rk 5 K
TR 5 0 11 25 () S8 A DR A3 A5 AR AE 5 o5 T L S5
Bt Gert oA & B AR E RO R 5 T E B
UERFRABIFHMKER IR T BRI,

REZFCTVMBIRE N, E R KRKIFRIE
B EIEIR RS E Y A R 3 iR b 5 1)

W B 8. 2006 - 06 - 05; BB B #2006 - 08 - 07

WS RERT AP RESHHEWEERE
BH ., AR FPEBERETEEZVDALRMK
ZEIMR R KRR FH GRS ESERWAKHR.
HEMEZYLRFRMUTERREHTHE, B
MR A ER AR ER TR LRMK IS
BAOKREE, h AR BTREEH S BRI REEF
R R HRYEARAR, HE— 5 RB Y B, TR M
LG RUERLERAE
1 BHRFZE

WHATHE 18 MUFEN 1961—2003 FHEF K A
(3—5 )Wk H RO 19602008 AT 7
Y BB (10°S—50° N, 125°E—80°W) 5° X 5°3t 286 4
MEEMZEABRBERM FEKLRTEHN
1960—2003 4E3& i 500 hPa 74 3 MAGAE B YT ;
NCEP B4M7 i 1960—2003 4E 75 B 4 . M35 B &,
P BE 2. 5°X 2. 5°,

RAQFEFTEANESH TR R

EEWE :ERHRPFELINE (40575048) ; EAKH B/ 27 H (2004DIB3J121) 3t 6 ¥t 8
EFE A R IFA964—), L (W) IR BN L R TER, TENBSBEREWSERMUHE . E-mail. ych_zgf@126, com

* WiIREE . BEF (E-mail; zgpnet@sina, com)



%51

HrE%: TERERUARARAE SURFEBREEHRATR 871

1H 5% (SVD) Bt
2 BEEDHORFASIAERERS
HBAEX X R

2.1 EFPLRERAXTEFBRRENEAXLSS

ATEEZE 43 a WAERHEFI, 5Hi—F 1
AEY4E s ALK PHEEZABRKRMEX. &4
43 i CEIRE) BAFAE 3 57 B 0 FI 4R e Tl X 7
KIS A BE A AR, LA L4 10 A 3|

YBES HZX y—REMNRHAMXE, BEXT
DMERE/NT —0.4, HERITE %X B8R H#ET
P ETERZVDARER SV EXBRMART—
FI10RBYES ARABRHARSKRMAR(E D,
MNELVAUER , TEEFV LR AR SVERE
BHXEABBAMEN—F 10 BEI444 5 H,15
—0. 513, H LR AT I 748 e W i X H 5 h W T
EEZPLRNXERE, M LE 10 ABHES
RERXEEm B, KoM BEXEs8%E
BT AR 8 R A R (B4, R PR R X

£1 THEFUVLRSXEREHRBEEAXRY

Tab,1 Correlation coefficients between spring sandstorm and sea surface temperature in key region during different periods
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Tab.2 The year appeared cold or warm sea temperature in key region and

corresponding anomaly of spring sandstorm frequency in Ningxia
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Fig. 1 Changes of spring sandstorm frequency in Ningxia and surface temperature in key sea region
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Tab.3 The year happened more or less spring sandstorms in Ningxia and corresponding

anomaly of sea temperature in key region
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Fig.2 Wavelet analysis of spring sandstorm frequency in Ningxia and sea temperature in key region
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Fig. 3 SVD analysis of spring sandstorm frequency and sea temperature field for the first mode
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Tab.5 Anomaly of indices of circumfluence at 500 hPa in year with colder sea water or warmer water in key region

Bk FE4 1961 1962 1971 1972 1973 1974 1975 1976 2000 2001
KT KMGE —2.8 —2.8 —2.8 —-5.8 2.2 -2.1 —2.2 —0.1 2.7 7.0
WREE  10.9 —9.5 10.9 4.5 —3.8 8.9 8.1 14.9 —14,5 —6.5
FRIFAER —o0.01  —o0.1 0.18 0.13 -0.14  —0.01 0.01 —0.16 0.03 —0.13
£F58 —1.4 —0.5 -1.7 -1.2 —0.1 —1.1 -1.1 -1.1 0.1 2.5
Bk i 4 1968 1980 1986 1992 1993 1994 1995 1996 1997 1998
REARHEME —1.7 —3.0 —5.7 3.3 6.7 -1.7 3.3 5.0 5.0 4.7
WmRBE  —10.8 —11.3 9.2 1.2 8.2 7.5 —16.5 —15.6 —4.6 —6.3
HRFFTE 0.17 —0.06 0.11 0.13 —0.16 0.1 —0.45 0.03 —0.13 0.35
£BSH —4.6 —0.6 1.9 0.2 0.3 0.6 —0.5 1.3 1.0 1.4

KER G & Z 2SR A K 26 9 & 28 XU B B4 4F 0

$ % T Ak (References)
hE;MBKEEAMR.

(1] BERTHENEAS ESFREVARESESAMER
3 I]\gﬁ #% it 7000 E Y B, 2005,25(6) :891—896.

(2] BRBEN BT, F TEASANVLREFRBTR
s d Iy 2y Ea5 1 ]
DTEREFUVARPKSHT—4 10 A T 44 LT, L 2008,24(5) 1570515

SAMMBEREGEARENRMRRERBE () guusumzir 5 nEapLR FABLEXS

BEA BRESTEESUVLRIEE LAY SBRIEAFLI). R E W, 2005,25(1):118— 122,
IR X R ;SVD A RR, 5TEEFYL [4] RXF BH( IEW. 2 EEAAVRSBRFMDLE
BREEOHENILAVLERBE A, MAER SR W R BB (1], B, 2005,25(1) 68—

V¥ KA N B AL; 55 5 K A FEJE K HE B R o
[6] BT B £BRARLTHFEDLRRERRARE

BHEHMTREZVELRFEEY W, HdbKF LT, EWM 2005, 25(1) 45— 40,
FHRGEEREE R EAAN, TRER () wwsnem zn. HANEEEDLESHES K

VR BBEURS(EBIRE. KPR 2 16 B 3B 4 36 M 4700, o [ Wb i, 1998, 18(3)
2) A8 e % IR @ I R KSR, 239243,

WFELLRMEE, LBERLAKE,ESRT L (7] #5246, 0l AR TFEBRFREERS KRR RS
HESRARRE, RRLMENA, B SEMER, RE]. SBS5FEHE, 2003,8(3):258—273,

(8] ZME, EH8 8K PEENESEKS KEEKER
AR TR AT ARG HE WK TR 1B B 5 R AE B 49700 0. BB, 2000, 19(1) ;100
EHN AFOARERFETEPES - HRERTA 110,
ERTEEZHFEERN XHARELL.EHTE [0 KEx REO FH%. 85 £RFEETDLROM R
LR EERBRMETENSESRE. B, BB s iil)]. hEY#, 2002,22(2):106—111.

BKELABBRT XN BURA Y, RIBEE (0] HEE ALY NLE, ¥ XTRECLBXYLRSHR
. s B 5B xR T]. 2] ,2000,55(5):513—521.

WA & 05, WXUAREHREFOEGR ) o5 e ms s 48X 0. BWEF,

&, B MTFRRIE, % EE D, KIS LT SRS

SERE RALFREROFHAL TEAFE (1) epnanr B2 cuuxwARNAEHFIL T2

AR . X 5 5, 2004,27(1) 66 —70,



5 Hr#%. TERZFUARFRAE SR TEHEBRR KRXRIR 877

[13] PR, BRE, 45K, %, WHEEKE 50 FRMFKER 500 hPa & %/ SVD 447 [J]. o @ ¥ 8, 2005,25(4) :570
B B B /N A A (T, TR X b 38, 2005, 28(4) : 455 — 459, —576.
[14]) B4E . BEX FAZ. TELFESVARARSILER

Correlation between Spring Sandstorm Abnormity in Ningxia
and Sea Temperature Abnormity in North Pacific

ZHENG Gdang-fen'?, NIU Sheng-jie*, ZHAQ Guang-ping"?, YAO Zong-guo',

HU Wen-dong'?, DING Yong-hong'?

(1.Key Laboratory of Meteorological Disaster Preventing and Reducing in Ningxia, Yinchuan 750002, China; 2.Ningz-
ia Meteorological Observatory, Yinchuan 750002, China; 3.Nanjing University of Information Science and Technology,
Nanjing 210044, China)

Abstract: Based on spring sandstorm observation data in Ningxia, circumfluence characteristic values at 500
hPa, NCEP reanalyzed data, and grid data of sea water temperature in North Pacific, the relationship be-
tween the spring sandstorm frequency in Ningxia gnd sea temperature in North Pacific is analyzed and stud-
ied by applying the methods such as correlation analysis, synthetic analysis, wavelet transform and SVD a-
nalysis. It is found that there is an obvious negative correlation betwéen the frequency of spring sandstorm
in Ningxia and the sea temperature in California from the previous October to May in the same year; The ab-
normal cold(or warm) of sea temperature in key region well corresponded to the more(or less)of sandstorms
in Ningxia during spring. The El Nino events in the North Pacific also affect the spring sandstorm in Ningxia
significantly, fewer sandstorms relates with the El Nino pattern, vice versa. In years with colder sea water
in California and during spring season in Ningxia, the Eurasian high air systems are stronger, the meridional
circulation increases, lower Mongolian cyclones are favorable to guide the cold air to the south and lead to
more sandstorms occurrence. Viewed from wind field, the zone from Heitao-Gansu-west Inner Mongolia-
midwest Mongolia are dominated by northwest wind at high and by southeast at low, this unstable circumflu-
ence is also advantageous to the development of sandstorms in northwest China. Besides, in colder sea water
years, the East Asia troughs mostly locate west, vortex and meridional circulation are stronger, the wester-
ly circumfluence indices are more like to be negative, the cold fronts are‘ more dynamic, and most of the
years have lower winter temperature. In warmer sea water years, the situations are basically reversed.

Keywords: sandstorm; sea temperature in North Pacific; atmospheric circulation; wavelet transform; SVD a-

nalysis



