EFRESE R R ERAF M
IF®, BER L IEL B4

(LERERIRAY, WE 210044;2. BEE DL, LG 100081;
3. MM URE, M 4500034 HFEHRTL, LI 100081)

B OB T BN ST R AN BB AR, ST T 1979~2001 S AR R R R B L
#MEM. HRARY. FHRILFPERRURSSRSAURTEENNRA, WRRER EISA B MR,
FESHEFHURPOMER S AN RERE, RRETUEEES P ORENE, Fa
RRR, EEFEHRHINE, APLSMRER{TENG £ ERLROMEME, ZTOHFE
BELER AR SR EAEAR. S EWEEUEEH IR SR L RO A B E— B
FHEELGY, AEREENR MEATLEAMNLELSYEI AKX ST BENNNEXR.

K@), RHAUE. HhR WU BT IS SLP)

3 &

WRREMARL, EEFNREAFTERWHN - GAKE, CUPE, Kb, KREH
AT AR S R . B, M. KBS, FERTARAENRE, 246
R =g, HWHTFR. TR AR, BI09% A R 8 Mm AT 0K
F50 m, WHEAEK, HHEX, REXEETTLUMRTEHNE. WERSIAFRMSHE:
BN T AR R, SRR, APRLEDIT kn APLR, KAKIREYE
WA, fEes A, K PRRLEE m F10kn UARDGHY; 21, RSB ES S,
M REDTI0 kn hEFd. RIXTANRRETFHLER.

R RS S B ARRHSRE TFEATAOAR, CHESHR. Bamst”
ST T 3G AT ERE AR B AR LUK B SRR R S T (1954~2002). BR
EEI S RBREMP LR AZHNEHBREROSSEW, HIRKAARE S EHD LS R
REb LR URRER A E BN N ES, RE. @FEL XNV EATERRR, '@
KW RAAHEFEL PR, Qian % I IE ML Lteh B B RS MM D> 54k
AU S G BH Ko TABSY RIEZG T R 0078 10 5 208 Hs 10 RUE A DA RA 1
0 T P R R BR HAE R AR F IR 50 SR, AP AL ok R B
TR I TR AR R R v eh 98 K R R 2 K T KRR R F B

(TFHLRURSEBHHFEHFR. BESXE. PLROREFES M44H: 1 £
BRI, 2. HREEELFREREE: 3 AMSHERAFRAOERRAR, TAF
JBEH, FEALHYLE (FFEXS Y. HEER RUBRE L # K R R AR RS
& FMIYEE L MR, 2000 4Rl A RS BEM R K A ib T R JB AR JB o 35 44 B4 R0 3 AT 80 -
BFHEE T 2000 EHEFRHILR DL RUBEY HE £G4 5EFATUSHBRER

V¥ E R A FER (1967-), O (BB, B FIEFA. SR LN, RREMIRACEM SN TE.
E-mail: hnwxm(@cma.gov.cn
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FHR, #—SRIZAYLRUEE oW ILAREB AR RTIERKTREN Rg marty
MDA, HEE—HBRET, BEHADLRRAHaEFBRATIUSAEN, XHARE
2000 EHEFFEHHAHEA KR KB FRIUFEHEE, FFUMERNATLE T
RPERSHEHHERH.,

FHRFATRFUEOTFENX. FHUER TREMRL TR, 2 M5t
FERHBER CRERS) "HRSREEERE, SATSEDEIRE. FHETESEN
RKRRRALFEEH, LR ENRREFEREM. NLBRTEHAE, HitH
SR ERAXRERN BB NRDLRNRERRATERT L.

HER -FPPLRREAYEGNEY, TLEEWLROOMER R, 2 N8iEs e
EE MM GEEA " EELHABBE DL RBHE2FEYAL RO BN LR 50~80%
(Zou %) ™. —WEATUSHMEGERARARS, B—HHHERE EERE, K99
BEHANTRAERANTOERREE. H#EATVENIRERRUSLREE, KENER
L&, Bk, AXAWRFERLAUREINYLERANEBW.

1 BRI

&SR FEE T ECMWE 4347 28 b0 o I b TEE 0L 00 B3 0 oA &% T106 £t B b B 4
1.1 ECWWF BFEESEHE 5 &

B REEENY—HRECS5 BSRERFRATHEMTEGE. 20 HL-EHER
i, HEPEAERNMA, FAERREREES TR ETHENRE, Hir L&
Z 4 W NCEP/NCAR F1 ECMRF (487 ¥Ekl (FRA40) 7E 1979 ELUSRZAHE RO . A,
KRS i U b 4 VR M R 1979~2001 R B,

AR 1979~2001 4F ECMWF 437 < B B 447 BEH 00, 12UTC BAMRTIR, BAF LR
2.5° #2.5° . TERNE BRI L, AR B BaR i AL E 3B A b0 g
HRESESRBEE (Wang %) "™, HEHA 1979~2001 4F 80~140°F, 40~60°N 7R H-£HEIL
FRERERHE, 25 PES2BHRREPOL MR BT FIRIE, XR TR
BEALE (LB, GEXR). BE (LPLSERERTR) VAN B2 8 A B i1 0l g
.

1.2 $EPLREINEN

1 ECMWF 18 VIS 0T S 07 SH RS (R R FUAE %Y B, SEAY 1979~2001 SF R RIAT . e
fEEm e REANMER, SEPEARRAMNRALIHNEHP LRSSV EREHT
e (B1T) (2003 4E 3 A 1 BEHIT), AEXW—BHE =4 K= EBH b b Bl L
Fh—T LR, FHHRIAEDLSB BN ANBIEE.

1.3 BRRFEEMHHAMBRNEREY
1.3.1 RFRSZRFLTI06 HHH5E
YR B R A 1995~2000 2E 12 B (UTC). FTAE E 28 i 673 Wi E G E MR
HAfE. *

? (Wang %) VREE.
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1.3.2 o (3 e o 0 0 AR i XL 8 0 o
Hegiit | ussisy 02, 08, 14, 20 H K 4 AAHRPRKRE.
1.3.3  ECMWF it i FUZ # 43 #7 5 4
5 T106 Piklxd Ry, BTAT4E %k ECMWF A BE Rl il 10 KRB R Cus v ), HK
SEAWAER 2.5° %2.5° . AT HMFLRE.
L4 SO ENAHRASEPORNENRESERZEE
X Fit AL 2R P OMADRERMLRE, T8 LR,
BAFBEE N BNt 2% FESE (SLP) # (80~140°E, 40~60°N, AEFIAR L) M
EE—RA G, ) R,
(1) %S0 SLP SO HeH M 8 A48 A i SLP $ I 191E:
(2) %A SLP Bt 5 K R 8 Mg S HTP I SLP BB &2 2 KF 2 hPa;
3) HERUREL RN FE—MWE (L (Yang %) '),
FHA G, D BRER=AEE, WHKRHA—ARIEPL, HAE (1, ) HNRASEE
(A, ©) MIRSEFLHLE, HAMNNNSERENFREDLERE ($462: hPa).
HRRBHITAMAMNSE S L. &t EFH kM ERPO, BIAARPEREA P L
BB B LA KTF 500 kne FW, EHEHHF—PSEMFL.
SR I ABR R U AT BRI RS (SEEDENRE 2 b D). o t BEl
B kL AMSBER t+1 B2 k2 NSBES BIKEE S, B
()t R MANS R O R B A BENASSUSE P Lo BE B IR
) FEMASIEDLOMIERSTF1200 kn;
() SAHEBHFEAFEINTERSE: Ba, RIVERt 1R EMD R R BN
IEBHME, FAR—IRT, TUMA - ENSE SURMNST.
FAMEXFHHEASE, B0 (Fang %) "),
Bl bent, AR FRNAE. BE. B S,
LSRN Mt BRI R SO, ERFETRERE R EE
B b, AR MALEST 100~115°F, 42.5~52. BN JE A B BURERR A S SR, g E
FRAAREEEE.
BLF RIS AL RS A B S S SURM LB RIGEA: (B G UTO)
19874 5 A 15 B
F/R/B/M HE 82E oK
1987/ 5/14/12 450 110.0  992.3 hPa
1987/ 5/15/ 0 42.5 112.5 996.5 hPa
1987/ 5/15/12 42.5 117.5 999.5 hPa
1987/ 5/16/ 0 40.0 120.0 1004.7 hPa
2000 4 A28 3:
E/RA/HM R BE  FOAE
2000/ 4/26/12  52.5 102.5 996.6 hPa
2000/ 4/27/ 0 52,5 105.0 994.0 hPa
2000/ 4/27/12  50.0 105.0 988.6 hPa
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2000/ 4/28/ 0 47.5 107.5 993.4 hPa

2000/ 4/28/ 0 52.5 1150 992.2 hPa

2000/ 4/28/12  52.5 117,56 987.1 hPa

2000/ 4/29/ 0 52.5 120.0 992.5 hPa

¥ 00 A5 RAA s KR ERATIRRERB, EMSETOME. SE U R
PALRHEE, WHRATEHRE ST LB N A RS R T8 o 8 R U
SRR K R E T — A REF R .

2 EHEARBEST
B 1BRTHE MM PEGEFSEEARSTSEDRS M (19792001 £75), ATEEH

HFEENPRBMELLFUESAFEHR. K5 CRERS "8 Qian % THEH KN
HALRR—EH.

55—
50— A
45—+ 0
| : e < : TN :|
0—+—— = ] | - 1 Lo

| | e
80 90 100 110 120 130 140

1 £F AN <HE B B2 6 (19797200147, HESSFFRIEHECTI X
Fig. 1 Distribution of the numbes of spring Cyclone days in northern China (averaged from 1979 to 2001,shaded arcas

indicate average Mongolian Cyclone days of more than 1 day and black points indicate locations)

3 HFAMFLAIRNS RS
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M2a FFEPTALFRESLEARSA (19797 2001EFY, AERFEFPLEAEAT K, BlERy
By afn H
Fig. 2a Distribution of the number of spring dust storm days in northem China (averaged from 1979 to 2001, shaded

areas indicate average dust storm days of more than ! day and black points indicate locations)

B 2a 8 FEIEHREEFFHLEAHSFM (1979~2001 FFH). REGIHEK. kit
BURFBEA RN TRE RS 2R EAFREEAT 1 X, BOERMEERHEK, X
R R ARG R R B, FTERS. P E S, RREMBERS R EEEER, B2
FHRELE 11K WHFARE 11 X, HHRE 9 X)), K5 2u % " MEFL RN
M4 F R R R A — iy, REMEZ R E ™ E, RREH AR,
R R R G KA M R SRR T R e RS, RESRFHE, BEmMR, X
R, KD, M@HESIRAFNGEEEE (BREYD Y, SBESULROMERE.

Lo
7

\'

e

H2b HFFEHURANOS RRHMSH (197972001 644, BBEIRRAT 1 R, BRARRNA) (R B
Fig. 2b  Distribution of the number of spring dust storm days in northern China (averaged from 1979 to 2001 shaded

areas indicate average dust storm days of more than 1 day and black points indicate locations)
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EHRBEAENAAERTUEESFH, A THRELSENESE, EXPRMNAZITR
HEEERLSENNNYARR. B 20 AEFELUENEMSHHRLPLRABE ST
(1979~2001 £EF-14). %1 2a~b KEL, FHEEEAD L KAEMBK ., AEERRILE. B
NEFR. BAZHBESIBRE AR EOHRIT LMD LR B HMEETTRRE.
RUFLERTAX LR HAD LR EERTRELZ—
4 FHEMESERSLEMEIN. RA%EaH
F 1 1995~2000 5 6 AP LR ABIGH GLhRED TN, B CR/B)

Table 1 statistic of six dust storms cases from 1995 to 2000(wind speed are time observation,

unit:m/s)

EP ok gk R H BB Hit Ak Fl o R B =5 XK/ B g (R HE)

19950516 13 25 9.6 12 45.0°N, 110.0°E: 991.4 hPa
19960423 20 18 10. 9 19 47.5°N. 115.0"E; 993.1 hPa
19970509 [ 12 7.3 5 50.0°N. 115, 0"E; 994.1 hPa
19980418 20 20 1.1 17 50.0°N, 107.5°E; 983.0 hPa
19990424 15 19 9.0 12 45, 0°N. 110.0°E; 1004.2 hP
20000428 23 22 9.9 22 52.5°N, 115.0°E; 992.2 hPa

1000 . N 5 ) ) |
B - B X -1 - - &

L

32 19952000 R AHUEIIRBRRRAMT o BHKE (R0
m/s)

93505 16— A T LIAMBAHE, 960423—HF K- CM MR
70509 TS0 T M S, 980419 WAL OB T K 4R
Q00424—WH+ S T8Ik, 000428—— 7714 T R 4R

Fig.3a wvartical outline of six cancs from 1995-2000 (unit:m/s)

hollow circle solid line indicate vertical velocity on May 16, 1995 and solid
dotted dashed line on April 23, 1996 and hollow square dotted line on May
9, 1997 and solid square lins On April 19, 1998 and “+ "dotted line on April
24, 1999 and circle dashed line on April 28, 2000
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M 3b 19952000 F# (LRI B SRR R 47 B IR
Gl b

9503 15— WAL CEM IR, o604B—HA RO M At
970509 Tl TEIK) Ak, OBOANO—F 4 Sl Ji FER KHIAR
990424 H+ S 4k 000428——Hi 17 LRI )RR ER

Fig.3b 9. vertical outlinc of six cases from 1995-2000 (unit:k)

hollow circle solid line mndicate 6,, on May 16, 1995 and solid dotted dashed
line on April 23, 1996 and hollow squats dotted line on May 9, 1997 and solid
square line On April 19, 1998 and *+ " dotted line on April 24, 1999 and circle
dashed linc on April 28, 2000



g1 T T106 PR B VTR AT IR, A SCIGERL 1995-2000 EBEFMBE KRN 1 ML 8Bt 6 4
A, RERFEUEI RS LRNE IR SRS AR L ROMNTTERES RN
20 NEBEEUEE (@) MMHREPTEHBRMYSGCESNHETTH, HASIPLREHER
ERENE 2 TPHELSRENFIERESEEEES, 45 27%EHE 3a-b,

AILAE N, B 3a 6 B 3 FMEEMERN EAES, LAEs— RS 200hPa &
LA b-wH, EL7F 500-300 hPa Z W Afill, BA LFEAEA-30 K/8. HF 2 BIH{ObRHE K
g EFigsh, EAEERR-5 K/

B 3b B8, 7 500 hPa LIT 2 PR RRELY, 2 PLALLKREHNES, 2 BlEREPHER
o X FBAR SRR R RS IR R S UM RS RIMRSAREHUZL,
FIFHEAL T 5 TR 5 MR LR BIF 4 D RED 08 BAYER, AICIAE R X 3581 T35
SR, TUARXBERBEOBFHED DD REHB. XTIHAMBN I ITEHF L4645,
AL ELREANEHEGR, FRTSRERE—S 2.

Bl4a  1995-2000 5 (g 1999 4 ) 0OUTC 5 A ¥ K5 10 #ab 2000 °F 04 F1 28 & 00UTC ¥ FHI6H. 2K (BR).
K B LT EE A8 AR L RS

Fig 4a complex analysis of five cases of Mongolian Cyclone Fig.4b complex analysis of SLP. full wind speed (dashed
from 1995 to 2000 (except 1999) and wind speed at 10 m. line). bigest wind speed among time observation and dust

storms in April 28, 2000,

WREM,. WRIEYRE N5 K/8, REFES XE"D) FELLRSAT w/s HY
BONBEXRZRY LR, L, FRFHURSKARMAHEER, EUTHRILES
A EM SRR, A CEE R 1995, 1996, 1997, 1998 F1 2000 £/ 5 MRS RAE
B EEMES 10 KRB SR (BT 1999 EFEEURMERSE (UK 1D, aRITPHERZ
D, HE8 K 4a.
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AR ENE AR SMESNEIMEEHEREHL, EAZMIHESREHOH
B, RN T BRSO EFEMORT #47 SRR ER BS54 T m™ ).

ME 4 VB, AT 5 m/s ZERELE ML A AR 7E 5 058 1) Hhoo Lo B OB AR S TR SIS
WMEESRE, BEESIE PO 10 MEFEAS. B 4b £or 2000 £ 4 A 28 H 00UTC B EE<ES.
S RE. FEE WM O R ARENDE R ESS, TUARERPLRERES Sn/s HRELE
e 0 O Bk A R I X R

5 1979-2001 EEZFFEHARBEAPLRAHEMTBERSHX

20

o | —— FEhUE
£ —a— R
I:!:[40 1

20

OJ__llllllilt‘LlJliJ_lAALlll

1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001

4

5 1979-2001 FHERR GBS B RHEERLLEHZL
Fig.5 Time serics of the number of Mongolian cyclone and dust storm in spring from 1979 to 2001

B 5 SHEFELSRENEHEFVLRANERT LML, APALIHRERNER
M — B SRR, 20 7 80 ERRE. DHHESFHSIEFI SH LR RERLEE
A EE OB, EMA 80 EREHE 90 FEAMBE R -BNKS FREaY, 1997 FHER
EHEEES S L RAG R B AR BB E A, BT 90 EAARE 21 HEA Y E ML B A
Tk, 80 UG R 90 FERX —B R LR BEES MR TRLD ERRONER L —.
KR Ih Xk FEFSRUESBEFESER SYLEUXARTALERE B, 1997 F
LR 2001 i A RESME RGN, —HE5X/LEL XY E STRIRDHRK
RE (BRI F—HFEEHAEEDHENER P EERE, b -HELTHF
HRT R,

B 52 RBEE 1979~2001 EHHEMEFTRIAXR. BR, 1982 FURTHLFHAERIR
BAm 1982 FLUSHIM MR RE®, FEUEEHHENEL T RPN LELRED M. B
i, YLREMRENRTHAEBREEHD LK. EPR, 1970 EHARD] 1980 FH4,
AL E AERIDEE ., £IbHK, fHbiE) MeETR= a0 (2R,
HLEEHEFAR T LSMEE, REFEENDFERU=ELR; B4, 5ivd
RELHENHHEAERENAZIEHEAT LM LERSRLHAIIE,

®2ERUEFEFELIRHESESWLROGFHAMXRLE0.68, HF 3. 4.5 A
HERBMA0.656. 0.49, 0.57, AT 0.41 (EEKFH 9%, HHE, LEELE
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345 0, HEMLAADEHR. RUESLRESEAREURSD LB ABHEY
EUHXF, BRGNS EREEEEOLH. TR 3 4. 5 AR 3 BRKIERE,
BT A 3 AR BRI Z S A A BEORE (TAB%E™),

¥2 HFRRMARGUESDLEDBAXRE GEHLL0.05 ZEARR)

Table 2 correlation coefficient between the number of Mongolian cyclone and dust storm (statistically significant at

95% confidence level)

WAR LUE 3.5 3 A 4 i 5
3-5 A 0.68
3B 0.65
- 0. 49
5 f1 0.57
| | | ]
———10.7
501 " o
— 0.5
—0.4
| __{oa
40+ C 0.2
—— 0.1
o
—3-0.1
30 T =02
130 140

Bl 6 1979-2001 430 10 0 305 o DL o7 4 e B B A0 0C BACMT (ISP R X RECR T 0. 0)

Fig.6 Distribution of correlation coefficient between the number of Mongolian cyclone and dust storm in northern China

in spring (shaded areas indicate correlation coefficien more than 0. 4) (statistically significant at 95% confidence level)

K6 19792001 EEFFH DL S LR D HMAXRRYEE@M B, EMHXK
FO 4R S RI0 T, MEh . FAdER. RIETFRELAR RICHRE R e Ib M —EX.
1A, EAKER0. 5L MR S 5 ST RS T3, /RSl A, 1243
B B A RARUR W B R RS, TTH, HWRE2a5E5T A, LR
AEREREFREEFRHEAXERY MR . FEABAXREIAL - PRUEFRES
LU LEREHFEVRE,
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5 4k

FELTEFLERRAUSSEFTESUREETUNKER. VERREREBREA LY
KAK AR, FESRERHGSEFOMIESENAENKERE, HRETU~LFERLES
LT R, BEAREARNKR, EEERZHBAHL, AVERBRLRHETH
R h &M, ELLENHRME. ZOAEHUINPLRERSUEE R, ZAMXER
AW PRAF LIRSV LINFYXR. ERXEENREINUTHER. HESE.
WEEE. RICERURAIHBX RR e — &K, EE ST, SRS
PE, BITEARE. BREPRIERLSHXEERRE,

H#EFLHUEBESTRAL P LRHEA BB S E T EE. 20 th4 80 R,
HIREFHE LAEES S AR ABAE MR EERE B, HM 80 FARHIB 90 L
FEB—BREE TR EE. 1997 EWE NG MRS DRICE, MEEHEE. WAHX
FHix0.68, BRECHE, HHEFFHUESW LRI ATEHFENNXR.
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Impact of Mongolian Cyclone on dust storms over Northern China
in spring
WANG Xin-min "°, ZHAI Pan-pao ’, JIANG Zhi-hong ', YANG Gui-ming *
({.Nanjing University of Information Science and Technology, Nanjing 210044 China; 2, National Climate Centre,
China Meteorological Administration, Beijing 100081, China;3. Meieorological Observasery in Henan Province,
Zhengzhou 450003, China;4. National Climate Centre, China Meteorological Administration, Beijing 100081,
China;)
Abstract : Based on the ECMWFT reanalysis data and surface observation data of dust
storms in China in 1979~2001, impact of Mongolian Cyclone on dust storms over Northern
China in spring have been researched. The results show: there i1s good relationship between
Mongelian cyclone and dust storms over Northern China in spring. Dust storms are
consistent with strong wind regions, which generally locate nearby the center or the
periphery of cyclone, even in the regions far away from cyclone centre, The strong wind
and vertical movement with Mongolian cyclone are cbvious, which afford favorable
dynamic condition for the occurrence of dust storms. In the regions of high frequency
occurrence of dust storms, over the half of dust storms are associated with Mongolian

cyclone. The further analysis shows that the secular trends of dust storms are consistent with the
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variation of Mongolian ¢yclone activities and there are obvious correlation coefficients between
both. The regions with high correlation coefficient are comsistent with the distribution of the

deserts,

Key words: Mongolian Cyclone;, Dust storms; Extratropical cyclone; Sea Level Pressure
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