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A sand storm weather characteristic analysis
in northern area of china

Abstract

The genesis and development of a severe dust storm occurred in the area of
north~east china, north china and Mongolia during 18-22 March,2002 are analyzed,
and the cause of severe dust storm is diagnosed and simulated respectively .In the
first part, the circulation background of the Mongolia cyclone is analyzed. Then, this
process is simulated using MM3 non- static pattern, and the sand storm process is
diagnostic analysed by the pattern output various physical quantities from the aspects
of the helicity, upper air jet stream and so on, the results show :

()The Mongolian cyclone is a major effective system of the sand storm
weather. The cyclone occurring in the slanting pressure area is phased by the
temperature advection function primarily, The slanting function is noticeable. The
sand storm process is mainly triggered by surface gale after the cyclone coid front
and the front. On back of the ground gale formation and the cyclone development,
the cold front advection as well as under the upper air jet stream momentum is the
mostly concerns.

(2) Through the center criterion characteristic analysis, it is discovered that
this process is following the small criterion system occurrence development, which
indicated that the small criterion system has a very vital role to strong sand storm
strengthened with the development.

(3) The spiral is introduced into the sand storm research, it is discovered that
the sand storm has the convection weather of some typical characteristics, and the
local vertical spiral helicity has some reference value to the sand storm intensity

forecast.



(4) Upper air jet stream is main therm-dynamics center. The severe sand-dust
storm happened at the south side of high jet exit area and downwind of vorticity
center of 300hPa and ascending area of sub-circulation. When the variation is
occurred in the upper air jet stream, it causes the enhance of the frontal zone in the
troposphere lower part, which has provided the powerful great criterion circulation
background to the center criterion system occurrence, the development, and the sand

storm production.

keyword: Mongolia cyclone, Numerical Simulation, Diagnosis Analysis
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L 1.1 PR X AR

PR (sand-dust storm) Z¥H (sand storm) ML F (dust storm)
BERENER, REBRIELAXEDEEATS, FERRBENTER
PRAAR. KPYRERAREXEDRRNE S ESERERAELD R,
PLRURBRRIERELERBRYFEARZHAK AR ERTESZR
(BPEREFEVEEITAE (B ) AP LRKAREFL. Y. YL 2
FomybhRIUE, KAGAEA: (1) BRMGFEERELT. AYSTHRER
EFER, FARFELENT 10kn IRSAE: (2) HRHRERAAHELE
PR, FESHLEE KPELEE 1~10km AMRSAER: (3 ¥
BERAERBREHEAREPRE, FFAREH, KFPELEDT lkn #Y
AEHE: 4) BULRURBAREHELYPRE, FFZTFEEREME, KF
Be LA/ T 500m FIRSHR.

VERMNEFIAELLREEKD . IRANFSRELBHRATS
B, EKR, SEBEEME, HRER, REEY. ARUETERTETF
EER, RAZFHHENED, XERSEHETHAANREMNERLETX
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gREERE. EERELFZREZS, FTHETEEHIBERR; F/5
EFBRURGTRAMEARMNE: RN, FEEEAREREERE ST
] il o

PERFIERELEYE, XBRRSTHK. PLERSAZHFIMBET
mEEE, FHALASHENTEANPERE /L FRTURRD LR, 23R
FUAMPEREERR, HHRPERPERILE. BAFEFH. REFHEE
MEHBBREPER, LRABK~BBHAEENZEFHTRERDLER
K. NIEERBEMT, HERAYLR2OMKZIEMMre P ERTEk
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MBARHHODERA. Bz LERHFEREI, BB PENP LN EE
WHEFRRH, EELUIREIHL RN RO EMILE. RELMEERN,
ARPEANPDHEEMTHR. AL HRNTESEM, PR (BFYEN
Rt BMEARN 71.29 HEHFTXR, RBEERHK 56.95 AFAFTHK, &
2FEEHAL 13.36% RPFEBPESTBEN 42.0 FEHFTK, XBERN
29.3 FFHFH, REEHN 18.8 HF¥HK. FRNARE BREHAWERN
RERERSHNSLELERNG 7. 484 7

1.1.2 PLRERNEZE

BHXHRY, VLRNEBRESANAEEEE: —RXR , RERESE
R N4, ZRHUELOVEYR, ERVEENYREM, 50 EREH
KEFERH, FHERBENVIRYRAEE, SHEDPLEAERE, EHR
HENFE: ZEFARENTERE , ZEFVLR LHIBRTHEZXRM
‘%M. VERZREETFEEFRMBEA , MEFIRE T KSFRERT
HMEEN,

1.2 5IRPERPRAREHA
VEARMEERNAZHFHNSBRERNTRE LA, EXEFFHR
HEENES. FRAYEETRERIMRAKKEES LRIE, BHS
FEPERGEERRRBNRRERLT: (1) £8AXAFE, HEEH
REASHAFAFAE. (2) BABAREIARE, ERRVEREEXEA
BRX, FASNFRENIEZ, FERNNEENHRF, HH=ERNE
ER , BXKRFZEZHM , ESBPLEOTE. ) BEARBAME. &
ERE. 4O FRERSZ, $HPREBERFRERERE. XFHFFU
MERRREETHRNGE, HRAREILTHEBRLSLROFHRAEDHH
BRABRTHEE, BERRETHARRESYE., RERXAERDEER TR

5



SEABRAE 4 BEEY, K, BE_HAENRELEIERFIHREEE
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BESERBRTHE: NEELE, PERRSSAEE R AIMNAXRE
B, EMKIE 0671, MRFZ ST 2001 £ 4 A 6~7 HFREIFTVE
i, HUFEETAERAEEEEAXREVLENEERR.

1.3 DERMHJERM TR

iR, RERFELLRKEFEDGK, P, PEHRARERERRS
FRib R T 0 S AL RFER G A THAREANDENS, HERT
REENTFRZ—.

ENEDESNNEERNETTERHIE, BRERUYLHOTERR
#. Schutz"ERRRT —PHRESLHREEX AT RRBRBX YL
FEAEKRTERE LS HEERAES. Vestphal™# NCAR 1 R 5 HERH
NASA S BDEEEAHEAML S KB R LEmEX KX
AT B sryb SAL(Sahara Air Layer) EXSURBFHAFSIIE,
Westphal "ZE ZEERMEMLE , KRBT =R HEAEAEX, HAT 1974 5
8 A 23-28 HHERRYPLENMETERARIRKTEENDLENG, ERE
W ZESOEPRE—MRENREREHE, MARUTAMTARNEERT
ERRARTHIRAHH. Cautenel HEATRERANTEIERARE S
YR FTSRERMRULSMRNBRBITTREER, KBTOAEENS
B, AAXSFHD LS BENBHFTIREFEXNIBHTES L.

REAPLENKEEMFTEMT KEMIE, SNEREFERESY
B P- 8 BARGERRBETUREAI “93.5.5” BRAMMETERL, R4: &
RN EENRESRNESER, BIRERRNRE, BHRTRX
BERT BRBHEE, ANRERANSNMESLREFTFEETR,; B
HTEINSPENETRASMMERRNARERFTAEN RN, BES
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Pl EXEER W5 SRR BT THNELEHA, HHBYeRE
AR ERINE—ERN, TURELLNMERR, PLRREENRE]E
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1.5 AXBFFH
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2.1 RELE#MR
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AR, BWAL, EE-ETHIANKEELBEL, BMLHLHBX A
. WMinRH, MREVLRORENE—FBHEYN, AHRERI—FHL
Wsh, FXEEEXREAE, MREEBWAFHXNXBEHEYELREBD
X

20023 A 18 HT4& 22 H, RELFASBX RMEE. Hit. #EA
. WIRS. EX. ZRPHERABIRREFEHATKERSLRR,
HPAFRd, BRPES,. TEILR., mIhdEW, R, SHAELBEHAE
SHEXHATERS LR HREF. ARTSREEREY —EHRELEY
BHEBRP LR

ERPLESEMNS AR FENEK, BEERAK, BER. BME
HENAKRAKNEENGFR. XRELEREERK, FENRBK. BWE
AM—RED L RTE.

2. L1 PLRAEBERIEHRNES
BRRULGENKEAXRIZERBBRTINRETUERWERLN. & 3
H11~15 B, REXMMRHEZZROAXGRILIRES, BEREHE, M 16
H7¥fh, 500hPa BESMEAEFHEMK, 18 HARIAFELE, +EiH
EEamEES, sHEZBE—MEE, SRTFE, RAEEAHELRKAR
W, MEZMERFEERDERS. 2T 9B @E2.1.1), ®ERLELEM
BAFBIFELE FHARERSTETHRABKRE, AERBETALA
REGH. HA, TESH, IRHXHEABPLERS. 20 B (B



2.1.2), AZEHAEERBET, LARREIMXKEREFTH, &%
AdebX, RIEHRE. JiE, LEERTHELER. IR URERTE
REEmrsFE—FrmaR, 06 F(HAN, TR)FLAEREE 981hPa.
RERRAGHLFEW, ELEREATELERBEENYPERS, LRLHE
BERPLREW. BERTSRENFBRAAZTSMNEBET, 21 H(E 2.1.3)
PAERSBWEEE-ST K, ERIUERRILAREBRABERATLERS,
XEMBOEE. FE, NE—BRAZSHRERBET, BAHIREERER
PDARS. 8T 228 128, BREPLOMEFILEEE, AEBEILEEE,
PWERALER. NMEREZHELE, AENBEEA TR FRANEHEZ®HE
EZE, MERKREREHETERAFAMELPERSERRZRAEHDBS
BEEERE BXKHEEEENRA, BEEBERGETHERIMK.
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2.1.2 KEFRMY

7 1999~2001 HFEELOFRKEZE, 2002 EXRETERBEEHTE,
2002 1 A, BTEMRENBRZTRENESE, 2EAEHBXSEHERS, A
PHRBEMNE 40 FRBMEEHE. 2 A%, XRREALDEYNER. 2EF
20 METEKELL 1961 FURFEFRFRFR TR, HRBEEZ, BEZ
KA 40 EREMZHET. #A 3 A, LR IEHERFHELDRE
4,

ESBERERBOFRN, RELTASBXEKHEEHRD. 2 AL H
WX FEARNE 10m, KXPRILER, LLAH. HiLPBAER/LFERK
W, 3 BT, A ABBRMNRELREFRENET 60% ARTFR
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. RILMRPERRI XN TLEEREE 5~25cm. ZH, iHFENHE
DHERAKRS, MET EKRHEK, ERERE N TR, LRHAL, DX KE
WAEREMBROBTHAEE RETEFEOMRE,

2. L3IRHEHI

ERRREEHNTREL S BRELBRSHE 500hpa FRERAFET
FIE: (1) BREAFRERABERSE: () LXEXRAEMKAREX
MR8, KRELIR 500hpa FHEXZEEHIMA, EXBERNE: G F
WG, BHRTEEEREANER AR R R,

Bt 500hPa FRRER, ATURAAKIERFEFR THLERS
BB FEMKAFE—¥Y, STELFERLER, REXELMES
R, BERFNERX, IREERTRECHEA. REEXAMEHERERE,
MEXEEE. RETERREMRZRAERABE TRHRENTHMER. &
SERERER, FAEAAE, GTHEIEET, ERETFERERRRET
Ly REEMK. 20 B 20 BAZSEFEEFARERARELAREARR, X
BTFREAMTMATSTHEAR RS, REARKE. BATAZAFEH
%, ARATBEAIBEDS, WERABLUKNESE. 21 H 18 BHHIT
BRI,

5 500hPa XfRif 700hPa L& MMERREIKIR. 18 B 06 faf REH EAIL
RIREREIX, 19 A 06 B HTH D ERKS. 19 8 12 EFLETFREF
FARFEI, BEN 2800gpn, BEMEFEELAETE 90 &, MEHER
1%, BEE%. 20 A 12 64321 B 12 8, {KEREX 2600 gpm, KON E
g 118° E BAZRE 138° E, 24 MR AEKRB) 20 MK, X-NEMNME
wmESEEENE, BEPERSBENH, 22 B 00 A, KBERSER
B, 722 H 06 8f, pLBXEUBLERMA.
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¥, EZASRES, AT 80° EBEERRE, 19 0 12 NEBBFERRK
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HREDLH, SPREAFRE, SHHKKREE 2000Pa EHXERHENTE
0. NEEZAMESRE, 18 B 06 NEXBHERAAELER, Bh.L
AT 80° E, EMMEXME, HFHEXBAS L, PEFLHBHERR: &
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AR, XHE 20 B 06 &, KEREREEEPL (-41C) , BPOHE
ZAFL (-57C) , BPOMESEESRERKE BN,
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LR ERRE GRS, HARAEERSR, MESHMEREREY LR
[REEF—EHFE.

BA1gaH 19 B 06 B4E( 21 H 06 FEMR 6 M iE-FEHSENA ER B
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b 8] O E FLIEA (mb)
198 068F 110° E 47° N 1000
198 128 112° E 48° N 995
198 1884 115° E 49° N 990
20 H00ff 117° E 30° N 990
20 5068 118° E 50° N 990
200 128 118° E 50° N 930
208 186 118° E 49° N 990
21 BOORT 122° E 48° N 990
21 H 068 137° E 45° N 980

2.2 KREYHRELH
2.2.1 Bt

MEAR AN TREEREENER, TUREBAABRETSMENE
RAMEEMHER, M. HFHEIRE, TEAUKFENERZERY, X&
EXFEMME, o RBTUEFHAENESES (H2.2.1) . 18 B 00 &
AEEEFREALE, ARETIRAE: REAFACERR L TESEH
T. BitEMAEEZNAETERERRE  EEMNEIHEARKERERY
DREERRHT HEE.
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F=F W BAGTREEEUGRL

3.1 W5 B g

ANERAZERHXEMEEEFRKSBTF .0 (PUS/NCAR) R & T &8 3k
B RESERS WoV3 MEREERTER. EXBEARERZHER
B, XAWERE, PORF 110° E, 41° N, HMKIEY 60kn, 53 S5 2 85X 75;
HRHEIER 20km, B AKE 121X121, AAFEEHMESEEESWNEE 30
' 10" #HE R landuse, EEF R ARFER 23 B. FHAREXRSPLH
NCEP B a-iris siBes (1. 0X1. 0) Py 1 BME AR (X AR A 4148 3, e = 89
%5 B W R A I R &0, 040 B 38 X S A U1 574 6B R A5 G B AR X
BTG R 4, EARRHE N 2002 46 3 A 19 B 06 & (H 76, FRE),
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