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BEXHXRKE., WAL 199345 A5 HREARHRBRRRSIBM KR E
AKRRERVE#GTHR. £REW, IKBAREHEERE, EREFTEROMR
B.GENUTREOE,. XBDOXFTERAHTREAR. EXREFREEEF A LFE
RBPRYZE, MTFRAKR;: FBHEREEHTREFAFTRA T HFEREER: BRR
MEBENEHMATYIGAHERNRAERBER, BRI RERBEE, HFEXRD
EFRFAK IR,

X . BXR; MEHE; SHaT.

1 BRBENZEARE

1993465 A5 H, REALHMXEAT - KIEFRHNENVLERRS. EHIK
S AW PRI B R, MTFHRFEHIETHBTME S B 08 6f, MAMHE, K#EH
A 1~2m/s, 10 B 20 Sr RATGILRERAAE, 11 BF 04 538 58 X2 (14 B BERS X7 I
KE 20 m/s). RIG, KHRJLFRINESHEXNRE B AR AREY R REH B
3, BEHEFHEARE, RGEMY LS EREIA, 880 ERKEL, 20 B REKX
BAFIER. P EAKEEH/RA W 29 m/s BRoTTAL IR, BT A2 AR W3 R
/NE) O m, HERES. B 1. B 2 5 B1R S uh BGRB[0/ RE WL BE B SRR
A LRI A, BRBRBESEE TR 70 224 B /et

AL KRG ESREZ TR, —BHFIRTHEE~10C, BMKREBEE—4C,
HEXRMGHX L HIPE., KEMLBERE, s TEREMNBE 10%~30%), JLF
BAFEREK, REFICIHMBFRMNET T 0. 2 mm H/NEM.

* 1995-05-08 K H, 1995-07-18 W55 K.
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1 1093465 A5 HYLRFMAEISHEM H2 199345 8 5 H &M B/MELE AR, m)
BELE JE9 BTN E RN ED)

2 RAREREKREIRLE

ERBNRE SRR ARRNY, HBAEBENSEI R T, BEMEEL,
FREERHE Y 1~3 h, BRBH R HF L 300~400 km. 7E 500 hPa BZE L, 5 § 2 H 08
B, BESFHREFAMELIER, BhUREN—40C, BHHLLT 68°N, 83°E 2%
A EBRE—H, HLBES SN ARLERZASHRBERB MR, HA—X
20 m/sPA LW PEILIR M. B 5 B 08 B, MR ESMEAHMNMA W R AEESF M
B, BEMFHBRHHE. HEMENSHER, BR—X P ERIMWRERER, K
BT 32m/s ULb, BRBATHEIH, XEX 48 m/s. 5 H 19 B X PG XA F
SREIBK, BIFAM 5000 m BEXBEIE] 60 m/s, BIXFEEN (1957 41 ALK ¢
ATHE S A LAMRKE. 6 H 08 i, MR EMERBI L =EE, EEZH/RA,
REDIFEN—F, BRBES.

FEARJZ 850 hPa FIME H LA LA R BRI A — % SH, EW AR LB RHR
KEBdh, R, FRRELRE I X AE 3T R (E).

B3R5 H208, EETRENZHEFEE, HETL: BEFE 700 hPa DI TFHE
BKR, FOLILFMMEEE; #WH —SEEAMTEHE LEASH, N 850 hPa —E EF
% 200 hPa, BEMBX A — L HEE M LTI, BHR 500~400 hPa FHRAH
BiE, BRMEEREH EARABLTRRARZOEHABHNIRES; BXNEEH
THARFREBEL, APZHRSHEEE, XTREEBETLANERYEER
Bz—.

G4, EUMRBERRAAHINTRESHBAERT, TR -S4/ PRER
e, {E i B AT s R AR IR B BT A e R R, U RERR. EH
FIETREIM KRB &GT, SEBE. EEBE. BEhBTHENFIYSERRY
SIINRANGTE A, BT B KR B KRR B R 504, ATLOA N R —Fk
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B3 199345 ASH20MKREBEENEE REN% 0L, HEKN 35 KLGERS k),
ERHIFLBER, HELNOCK(AMBSC), AANFRE, XAV EH LN HERXR)

3 EWatr

3.1 BEREWNKHHE
A B 19934 5 B 5 H 08 BF. 20 Bt B 2 ¥E &, T B B & 30°~ 45°N,

95°~105°E, 4 23X 21 IEHFFERK, HEHN 80 km, BHLE 10 MEEEE, FIH
Barnes BC#EH) B X417 7 84T 40 0. BE 2 MR FIER .
3.2 ZEHHIRER

(1) EAERE R BT
i+ % 08 B F 20 B 700~500 hPa [H# Ri P (EBE), R . RENSZLEY

JEAH —A 0. 4 FOH, HAMKE/NF 0.1, JLEAM 08 81 20 B, MBB KK ELEE
BAMMMIED, EARERSSMEEAT, ERAHAWH/PIRE RFEHEN RIES
KB, BBRRKEVAHESFE X ETHE. 34 BRUNRAEHFEFEHETE, £
TE i b THG K XL B ML)

2) QREMIHEH:
KA 500 hPa FEE LW XMEBEIRHTH Q KB, BF 20 0t Q REHERE

(F4). NELEWES: F£2080, ARTERBXE -LEMESHLO0E—106X
107%/hPa-s. TEHAE—PMHEBRHBES L, POEN—41.6X107%/hPa+s. XK
AREERZER—A B R0 R RRE BT, X RSB E (8N,
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110°E, 42°N, 109°E, 38°N, 107°E, 36°N, 100°E) WA\ N, EXEMEEE F R L #F
AT, KRR IEFRR, HKPFRELN 200~500 km. FHib, RITERES, #
HARBHSEESILIR, EHREMEPRESSERHAARZIERLERY, BHIE
.

(3) Saywer-Eliassen & HE AR R AR A

BB R0
Saywer-Eliassen & TH 8 [\ K K A i H B
ok
_y%u P M P
"oz "3y T 23 " 3y0p
M ¥y _
Hd: Q =—2J(u, v,) =— 2J,,(u,, Q
Qu, au 60 Ou,
Q. =-a—; + 2Y 5 "By
aH
B4 199345 A5 H 20 Bt 500 hPa Q & Q,.=—75;
HEEBEE (%47 1071/hPa - s) .
y E(ﬂ) s
Pol\ P

6 AL, ¢ HFER, M AR, REAKHFAS.

RATHr 40. 5°N B — g mHE, HH 6, 0, B Gk 5 H 08 it M RELE
AR EAR, WNEGa) EEH, 106°E TR IFR, F.OL7E 250 hPa BT, K
RKNEFF, UL 400 hPa ML, 7E 106°E MHEFER LY 200 BAERTHAA. B
(sb) e Etsmb e A E MR EFRE, NE LRI, BEMEENG TEREREN
ERH—AERTEH, BRPLH—40.1X10°m « hPa/s, i F 107°E 500 hPa BT,
HA4BE BN 200 hPa, 7£ 90°~98°E H—H ¥y 200 F AR T HKX.

B (6a)% 5 H 20 Bt e 53R E A = E KRB IR, NEETTUEH: 7 103E W
i, 850 hPaZ LA FEME BEH — M ERF P L 7 9TE MHER —KFLK, HHATHK
WE i HARIR, HIEEL 100 A HE. WE G EF[LIED] . BAHEHA I — N EFR
%], OMENR—69.5X10°m « hPa/s, L F 110°E, 850 hPa EKHE, FHIIELREETL
150 hPa J2. M 08 B3] 20 B, R FFHL 0N 500 hPa B3 T REE] 850 hPa LA T iT 3 E
B. merhrd, XIERRE b X B KRR .

FERANE, VEREBREAT—EER, €232 B T E FLSER—FnE
RBHERBIE. YERXIMBREFHERNRED L, FERENE—BIBY
SRR BN, —WABERE, RERS—WAPIEHE. MHARZRHOHMX, RZH
B, KEEHERGERBHHERE, MATAENENRERE, TRESEREL
R g T KRR, EHE RN IR, BN LBARNHI, BLER
¥REA. Tk, HE1AME 2 TAUEY, ER%E 20 RRAAEPIRR, ELERES,
BEXRLARBRIRBBY, MEHEREREE, BRRFHERS.
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4 ZEwHitie
(1) 19935 A5 HEXNBRERBRENRE, FRSEHILW TRERXAFTERLNPR
B BEAUNBER, TEREXNMAKEES TR TERER AN ELEXRE RN

JIHLE.
(2) YR —ERRENELEERERBRHIERRIE, 233 BPRRME,

H % J5 FF a5,

) ERXNBREIEF, KARAMBEE FHREEINPREBSERR
GEIEER, EARMEIHESY; JEAE5RE 1E A XHR R I AT TR T U 3R 8 E A

(1) AP LR ESEROIFARBEH MPE LA ERBYH, TREVEREZD
ARPENEBROEEIHR. Hb TRV LB KRS R RE S R
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A STUDY OF THE PHYSICAL MECHANISM FOR A BLACK
STORM IN NORTHWEST CHINA

Liu Jingtao Yang Yaofang Li Yunjin Wu Xuehong
(Meteorological Observatory of Inner Mongolia, Hohhot 010051)
Zheng Minggian
(Inner Mongolia Meteorological School, Hohhot 010051)

Abstract

The physical mechanism of a black storm, which burst out in Northwest China on May
5, 1993, is studied using the methods of synoptic meteorology and diagnostic analysis. The
results show that the black storm is a mesoscale phenomenon which forms and develops in
particular season (spring) on the bare and loose underlying surface (desert, gobi) when a
strong cold wave bursts out. The results also show that there exist strong wind shears in the
vertical direction of middle and lower convective layer; the wind shears are favourable to the
development of turbulence; the contribution of the non-geostrophic forced function to the
secondary circulation is greater than that of the geostrophic forced function. The positive
thermodynamical feedback, resulting from the significant differential radiative heating before
and after the appearance of the black storm, leads to the local frontogenesis of surface layer,
and strengthens the positive thermodynamical circulation.

Key words: Black storm; Physical mechanism; Diagnostic analysis.





