(HRSR)2001 55 19 #5 2 ] _ 9

ERMEDEFRXS S RBIERM

Ko, TEA

(R EREBFIE, LA 100089)

B E QSR ESERYESNERSY, 2000 FEFHELEDHE, REFL LSRG
AXBEMPDLRERS, AARNEF LS XEEHRERSFHFRMRNLEE, TAYPERS
BRMESERRERA NG SRR, XPEEX 2000454 A 6 BYRRIBHET T RIS
¥, SRR R h b R E SRR E AR R SREY, AP LRRTIERE M
PR ERAE LR ABRRBINGE, 519 — KBS S S FHEGREER Y RBA IR
IR A ] BT L L R 0 AR A T REF R B DA R R AN PEEHRBHYEE EFED)
MEREHS, HER ZBABZ 5 YL R BARABH T HEE B, ANMNAZKESX
BB S AR T E R T ORI RE SR ANELSF, AR ESLE R TR EMRZE 2.
LA P LR RS BB BUB S

MR, P425.575:P456.7  XRERIRES.A  SCEE4ES:1006 - 7639(2001) — 02 — 0009 - 05
ioF ML R B EEL T, Karyampudi
VEBRRSEEEEHHRBIAEM TS M Carlson*! Ll & Westphal St — 2 KB T

B&GET, S ARERRERMIER
 REEARERBRIER M —FMER, KEH
MRXEHERS. BTERAEGEFMRE
BT BB RMSBEEB N JTRSER
B RS ESE BESRETESHRM,
AT B E RESFEHEIR, EANTAK
AR Y R R EART AWM A ST
BHEZ—,

B/ ERUHRESERE, I 30 £
KRBT T YR R5 45 JE R BT AT 3K
MESKBIST, 70 FR K, MHEBrahry LR
REHFRENFEAMLSE, 80 F4ALIK,
Brazell ¥ R A E X E EAMBHM GV LR
FEEBET HiH DK, Jaureguil?! BT
FRPL BN ESARIETT RETR,
HEH 3 HR YRR HEAWBEERRE K, O,
S.T.71 A. Oul® 8 F F§ LE M GATE %68

SHEB R Y LR ZEBEBIRR. 2
H. B & SEFERXBEATERD LN
BABHREARAFR. BN DLROFER
F 70 £4K, R EHBC, KEET BB
£ xFEHISEE EEEREE M
KA LR BB R D LR T 2473

CEBIB R, AN AR YRR

B, LR B BRTEURDERRK
MBERF RESHESTABE, BT
X RERERE T (PHYPLRPR). K
BN 1993 EF B RAEASKRLELRRY
42, HiNSEE TN YRR ERTE,
I3t 2000 EFA YV RRE L RBMBIE

We R H $1:2001 - 02 -25

ELWHE AL HT B P8 (955300600)

PEMA HNR(1972-), 7, HAA, 181, T8I, A%
P REFEXSTRIE.



10

GANSU METEOROLOGY Vol.19 No.2 2001

TTERRM, 2000 EAFDR, REIHF
BERZREEDTHHE NP XKERE
B, KU EHZK.FEZH . BEHZ
JUREZHR, NI S0 ERFEMAEER,
AANRMEEELR ZEEHRERZFH
HWRBRKWEE, VERXSERPWKKE
et B A 10 SRR

AL AL R AL, WL LBk B W
MR, X710 H BRI RIOR, REELR
HPEERAILE, LFHMXEFRNYXEY
EREY, EBHRIT, 1971 ~1998 £, Y LR E
A 25 ), 4k 355 K, B4R 111 K, 2000 4E
3~4 AERHAT IRVPEXRK, K¥,4 A
6 HHY L BRRXKRIFIE 10 EXREER
K—K, TRABEWI L4 . RKIERIT
WLRH K, W AL G R HERE
+, PAERTTSE,4 B 6 H 09 B f5 KUK 3
RE1~2RWE6~7 %K, BRI 134 8
R, EREHLHLnE RB2kmE R, <1
km(¥ARR)HHEIRT 2h Bk, FHIE 6h B
E(FEZENE), B RER /M REF 500~
600m, R ATHME, TEREBRE, HA
e KA AT BRI #ER SRR, B R X L
+R BT, EREELARARE. &
MR ERTENSTRE, FRYVAER
SIE R, BB BEHRT N EEE
BYLB2XKEFHRS, FULENV LR
RRBATH LI R, REBRYLE
REBIMBYBAET o AL EEX 2000 4F 4
A6 HEAMKEEYAERIBHIITRIE
AP ERYUR R, A EEFEHK
MA4E 1 AR ERKHT IR
S, I REM LR R YL XS EME
2%,

1 REEHSN/

4 A 5 H 08 B 500hPa XK & L, BXEH#
oA —H—EHE, BT F Sh /R ILMKHE, &
REWI - KREm, BERATRHE TR
M—2, BFF FAANL.ZHEARE

Tk #o KA ERMEH AR SIH
X, BENMABELRE /M, BRE
NNE-SSW [, MEE A — Ry BEN,
OB Y - 44C, HMNER BINR, E0
KA EMRELSRAETE 1D, 24

B 1 20004E 4 A 5 H 08 Bf 500hPa XSIEH
H 6 B 08 BAY 500hPa /MEE & B ABAH
M, AT EHL/R - Rk - KIE, BE®E
FEAHE b5 B (BI#E ). 700hPa F1 850hPa
BMREATEEZEF - -EHE—LK, 8
ERARBNERESE, EN¥ZSCEWmI
b, 4 AS H 14 W RS E L, &
HEEALF B2 —3F, d /05K 1 039hPa,
FHAREMNTESLEKUR, REMNTFEE
EIE - W9, AT 3h AR RN - 4. 6hPa, &5
+5.8hPa( 2), BEFEFHEBENEAKH

et———
; 200176188128 1 l'lF s l‘l "y,

16 128
B2 200044 A5H14BEARSES
VERRS, 4H6HOSH, #ERERK
EREUILPROE, FHEBRBEBA

P vl H
H
h
B




(HASE)2001 SEH 19 8F 2 4

11

Kb, REEN T 2 M4 - b - KE—£,
PERRILERWMAER., WNRERES
BN, BN EAL T - 5l
-RM—L, PEBRRX KB ZAILETR,

Bit, ARSESHE, KK LRRK,
RRZ/MENAMERELSAABH R
ME, 519 — KB ZSH T K.
! DEXSHAEATERER

BEBR ™ A Z 6 A A R
RYBEWHFMEKE, KM P OHEH
500hPa FE B MR H L XV ERE
MBIIREM T KT, H AR REHER R
FRNEE BRIV ERIBRBLET BIFY
ML, ERX EH M5 R A e
FAAHRMZEIFEEE, BALFET
e P R EBE BB R (MMS), AX
ZEHBRERE, RARFHREEMT
R, T EHBRBCR A, BN X
Ry REK I BE B AR XL | JXLE B T AR R B 7
TR X 2000 FHEFEHILKRY
R TREGBUR, BB R
R I B AR AL R A KB R R B[] -5 B 0 e A —
X, HBHAMERERET U SRREEH
TRIFHBEEE,

2.1 BN TRAEBMEHEL(MMS) R X"

"t
IR REFHRAHZEH PSU/NCAR &

JREAEW e B 1 R EEBR R MM5V2 |, &
WHER 7 BB H YL TanSuo108 #1 SGI Ori-
gin2000 LBV T —REFHKWPIREH
EHBRY % R%. WATBEEERT . R
AEAKPERBER A TEHNER, H
WX L H(40°N, 116°E), K4 EE4 B
7 45km E 15km, 7KV ¥ E 53k 101 x
101 #1103 x 103, | EH H M N o A 45, B 23
B. BB B 120s, FIRATZN 36h,
B3l —K, EEYHENEN: GRELL
Bz MRS E b7 R .BLACKADAR B4 3
PBL 77 % .DUDHIA ZHH L. RARA
R WA R EG, EGERRATEES
R0 TI06L19 WA ST R BMEE R, &
Aot X 0 ) .96 R B T L 4R = HE R b
ST 3 i R B T o 435 T B W
2.2 Ripght RAEAGZBM

FREEK 4 H S H 08 i 20 BF T
RN 36h), W BREH @S &8
HEILEARARE 6 HERBBREL)B%
3,6 H 11 6, AL HX AT K
RRR, ZEH— IR e K i, #1
[E] 3% B0 08 — B R LS, T4 M T &k KL
ik 12m/s, EFI3084 H5 B 08 BtHiik 6 A
O8I AT X3, XBSKRERMY
BRESLHEA—F, SPELRBETH
DX B ] o S B U] e A= — B (VR ) o IR e

B3 200044 A5 H 08EfHM 6 H 08 B (a)F1 11 B (b)Y HUE K%



12

GANSU METEOROLOGY Vol.19 Ne.2 2001

AERPRTREERBNER EHEH, A
BREEERE WHARERTEEEYE, 59
LRHAENEH EABHREEF BRI,
6HOSHT EEFEE FUMBEET0X 10 2m/s
(ERS), AP RS EBSELFRK (W H 3
B4y, SHER, 7 700hPa S EH EH —
EREXMmIAEBI(ERE), 6 A 11 BTIIE
RER#E—E2BMEFEDELLE, ER
BRI BN 25.5 X 107 3ST1(ERR ), X F
KB ER LA EhETRRERE YR
Wi, PR E KM T i, SR RN
HATFHSHE, ANTTRKEEHY LXK,
HHYWAEARSEHKRR FRERESH &R
MEH EFEs U XA FTREFRFFH
fERIMSE R, [ HE e R EBE B
RXT R EHEN R LRSI B A BT
MBMEET7, WA TR A MR ESRARF,
2.3 g h 547

AhRERAX 4 H 6 B X H3
MY ERSHEZS TS B HFTRYS T,
FUEH,AH6OHIE XK HBE100mAn
1000m EZ AR 2SR (EA4),

10 8
[ T TreoepeT & TreT
{ i i 1 E
T L
i ]

40 %

PRUPUTTURVTTUURT VU T L-FUN0 TVUUR VORI TPUUR FHIUR TRUPE TOV - SUUTE TOPTY DUURY TUUETTTOUT YN SO0 T

B4 200044 H6 H 14 BHLEL 100m 1 000m
HE 24h BEE LA EHEE
ERESSHX EERZHEPE HE G
WMEFITRBEX, B FRSMEEHT R
LR EERD T ERR, B 7R X &

FHREFEEDLRS, B3 A 27 B
BT WP T 2SR S U EL A AT
(BEs5) NEBEHafR3IH278 BA LM

e 10 E

100 3 lc ) §

Bs 3 A 27H 20 &b 100m # 1 000m
HE 24h ZHE AT RHE

FEFARBHEARILEBRBEHIN, X5T
BERNARKSEEAWR—EN,. B, ¥
DE WA BA R XL &R ARG 2
Fo

RAIXXF 200141 H1HM1 H31H
HAH R RKHT T HBEBIT. XH
KABREEMESHSBERERMMUE
WML, BR ERHREEE T RERE
HIY R RRK (PSR 0 7 E B w4
XK HAPLBRRK), B3R K ERMZ
MARKHER, 200041 31 HALEH
RBTHY  BELXK, W4 5 3w 0 H 5
>20m/s M RE, 1 H 31 B EBHAT
>20m/s B X, HYPERXSMBH, 4 HE
H, B THRRALIBENB ZSEEREEZRN,
HERAER 1 BRWRESHEREEMESR.
#BE,1 ARETEAR . RERE TR
WAL EAREEY AR (ESE
REER 3~5 ), REBRRE, BETVET
#H, W54 1 H 1 HUR, F4E 12 AfRs
T E RS E . ALK '
Bl RERARAT TREHPE. TR



(HAS Y2001 EH 1958524

13

IR YPERTRMHEERE,

3 g5t

1.1 WESFEHE,2000£4 A6 HEM
IRy RRERE/DEH KRR
TEREBNEBME, 518 —KBEEX
BT IE.

3.2 PREBETNHRBERTERD LR
BNHPREEGMEE EFAEH YU KB
T K ay o ) RGER  SRL T Y SR AR AR ARG TR
L, ATE N DL RRERBILER R
W E R EREEKE,

3.3 AP REBEXANIES TR
PLIBESREARS, S TEREMER,
TUBFHRRY R R ST B F I,
HH M E BEER,

3.4 YOERMEBRMEREZGSHERR
KRy, B T SRR E _EFHE s, sRR B
LRBEEMNET.

L 248

[1] Brazel A. J. and W. C. Nicking. The relationship of
weather types to dust storm generation in Arizona. J. Clima-
tology[J].1986, 6(3):255—275.

[2] Jauregui E. The dust storms of Mexico City. Inter. J.
Climatology[1.1989, 9(2):169 - 180.

[3] OwS. T. and A. Ott. Analysis of a Trans — Atlantic
Saharan dust outbreak based on satellite and GATE data.
Mon. Wea. Rev[1].1991,119(8);1832 - 1850.

[4] Karyampudi V. M., and T. N. Carlson. Analysis and
numerical simulations of the Saharan air layer and its effect on
easterly wave disturbances. T. Atmos. Sci[J].1988, 45,3102
~3106.

[5] Westphal D. L., O. B. Toon and T. N. Carlson. A
two — dimensional numetical investigation of the dynamics and
microphysics of Saharan dust storms. J. Geophys. Res[J].
1987, 192, 3027 — 3049.

[6] #EE,KEE. REE HRE4. 2"KXBLR
SH[1]. K&R%¥M, 1979,37(4):26 - 35.

(7] WREGE, BWG, RBF, S BRBRAWHRAE
W], HAA#,1993,11(3):16-27.

[8] TBME, D “93.5" BRBERGWRARARKS
BRHFERR]. HASKKER, 1996, (7):385~395.

[9] iz, ML BRENYLERERXSUAR
hREFMERRI]. SR¥M, 1997,55:726 - 739.

Weather analysis and numerical simulation of sandstorm in Beijing area

ZHANG Xiao — ling, WANG Ying — chun

(Beijing Institute of Meteorological Science, Beijing 100089, China)

Abstract; Strong wind and sand — dust storm often occurs in Beijing during spring. In spring , 2000, cold air were
very active so that Northwest and North China experienced many sandstorm processes, which brought inconvenience
and harm to people’s living and life, to transport and national economy and as well as caused air pollution. In this
peper, a case of sandstorm occurred on April 6th , 2000 was anslyzed and simulated using non - hydrostatic meso —
scale numerical model. The weather analysis indicated that weather process in this case was caused with the develop-
ment of high— level small trough along with the strong northwest wind behind of a large trough during moving east-
ward and led a strong cold air to south. Numerical model gave a good forecast to the sandstorm appearing time and
sudden change of surface wind over Beijing area. The simulated results showed that there were a strong vertical as-
cending motion and a strong positive vorticity center in mid and low level. These mesoscale structure’ s formation
and development and movement were consistent with the passage and moving direction of sandstorm. The trajectory
of air particle during the sandstorm process was also simulated and analyzed, which got the same results with the real
situation and the trajectory monitored by meteorological satellite.

Key words; Sand — dust storm; Weather analysis; Numerical simulation; Trajectory analysis



