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ON THE DUSTSTORM IN THE NORTHWEST OF CHINA ON MAY 5, 1993

By Tetsuya TAKEMI, Toshihisa ITANO and Yasushi MITSUTA

Synopsis

On May 5, 1991, a heavy duststorm occurred in the northwest of China, a desert
area, spreading over 250 km from the northwest to the southeast, accompanied by
strong winds (over 20 m/s), and some people were killed. A cold front passed the area
on the day, but the duststorm is considered to have been accompanied by a downdraft
from cumulonimbus clouds in the pre-frontal squall line.

We consider the event is the same phenomena as the duststorms that occurs also in
the northern desert of Africa.
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BcRBI L bbb EV I, 1951 25 1980 FEORRIRIC BT A EMBHEHC L UE?, BREOFRE L2ER
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T, HAVIIFORHE TR SN AAEGGEE L TWwh, NIMROD (Northern Illinois Meteorological Re-
search on Downbursts) (28T 1978 4£ 6 B 17 H»5 18 HIZEIMN S N7-FEE D squall line IE, &4,
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Fig. 1 The duststorm-hit-area in the northwest of China. (Enclosed by a solid line)
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Photo. 1 The duststorm front. (Taken {rom a chinese TV news)
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Jodi b ALAA0 I TH T LTHY, ZRITELT, (G |
850hPa KAUXC H IEFiifAsiim L Cn»ab (fig. 3). Fig. 2 The point of automatic weather
R¥pyorskm@ir—4 X, 5H8I 5 H20H station at Pingchuan.
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Fig. 3 850hPa weather map for 12Z May 5, 1993
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Fig. 4 Vertical profiles of potential temperature (dashed line), equivalent potential temperature
(dotted line), saturated equivalent potential temperature (solid line), wind direction and wind
speed at Minchin at (a) 0800 May 5 (b) 2000 May 5 (BST).
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BOF—%) 75 850hPa  THIN L CRHE L7z, RiRICDOWTIE D 5 & bW EBORIRRED SHEFM
LA, BHIREOIMEIZOWCIIHM TRV, ]I, BAKPRET L LIGELCEHETH &, SSI
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EBOKENTRISRIAA, FRBIZIIELRYDH L0 THAS, 5 H20HIZ, FTRIIZEMOEWZE
APBRINTETEY, BEHHINERAL-ZEERL TV,

GMS BT — 7124 ) ZOHIRDEDFEBREZHNC A, REOERBERN)S, BREE —58
(FEREEH) 13km) &R, OB PEZ LZTHOHBOLAN) %389 2 &2 L7z, LB front DRTEHIZHE
AT HERE R MR AEOHEBIL, 1365307 (PEEFH BST, b5 U D ORVAE P ER
ME&ET5) PoELIVRD, BEZIE) TEIEAD, 16830 22, WEOBHELH HHIRICEHEL T
V2% (phote. 2, fig. 5), ZOBREEZ AEBOZRITHEGE)PSREELHBCE S, 168304
DPEFRE % 82 A, LB SER AR 200km, ZFHUCEB LA 90km T, PRHKEL
FERLEBEICEZEL T b, ZOHOBIHIRICHEIL SN, SBEL S EEL T, BRm*#z E
BT EIZE KD 15830 55 19 B 30 DM DFIGOMEREE I3 25m/s TH Y, EEOBHE
30m/s 2% 40m/s L IERD ERRBENDLOD, —RRRIZHENLRYPLBEL ALV A, FHITIL,
VbW 5 cold front DEIFRHZHZ A EB) &, 1dm/s THHEL, FHEELEL Y 1BV, L7255 T, FEEL
B L EATRIE) BLERBIOLAF MIEBHDEE, EHRIINLVEZZOND,

WEEOSEEIEDF—% (148, 178, 208) 2k, BAOBORBEEOEILERAE, 1T
28R (38.38N, 100.26E) 281} A1 3MMOFLEELEAKE AL TEY, Z0OFL0BImEE,
EE»LHETHD, [RETEOKEV (fig. 6), LEDENEILIE, FEHIFROMBE AL L THDH25,
ZFOELRIEHETII R, RFICKEWE ZA0H D, 2O I3, TOHBICEIZERIBR SN T
K7:bEZ2BE03, §0EROTHEER D -7 LRI ELWEEDbNRE, Zhid, GMSEE TR
BEERIZEIBRAKICEIVELLIDTHBHEELLN, ZOVATLEBIHHELTWAD, THHD
WFECEONPDE L ITHERE %5, ORFIIIA X VEOGTEELE R0, . S 215EL
ROFELZTTHBY, WSS ZDUMRISHAT 2 HHASEE L T, 72, 61 3EMOMRKEIRL
S, WIEAFAE LB SN TV Wb 0D, KO - 78S O r FTEET 5o Wi
DERIZE b VBRI ELR D HHE L TV,

3.2 BHRKREIL

WROMEYH HHIEORE), KBOKEEDT—% (fig. 7) Tid, KETI6E1045, REITI68:
40 ST EGRDSE T D, 44 175425712 18.0m/s (WNW), 16 BF 554312 20.5m/s (NW) Dk
FEERERL T 5, KETIIFURIT 16 B 10 9005 30 5DMIZ, 6CHEBICTRERLTWAD, Ttz
[ELROBITEZ 5T 5, REIAWS DFREFTIE (fig. 8), BEHANW 1KLL E L HIZ 168305
WEREN LR, Z0OBIEEISET 1, FURIE 16 B 40 555 30 0BIZ 10.7CFRLTWA, 20k 28
MCE - C 15m/s L EDEAWOAT WA, 17 BEIRICIEBE HI1ZITX oL ), FEEL L CldibRick
DRBEADRRIGESN T L E o722 LG9 5, EETNEZLIE, KERRAOBIICL AL, Bk
CPUuTHhHo22LThsb, RENIBWTH, 3HEITEOF—Z I dBEKIIEoTh o7z,
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Photo. 2 GMS IR image of May 5, 1993 at 1630 (CLT). Arrows indicate duststorm cells.
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Fig. 5 Passage of the pre-frontal squall line (solid lines). Square points show storm-damaged towns.
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Fig. 6 Wind field and pressure deviation for past 3 hours (Solid lines show positive sign.) at 1400,
1700 and 2000 (BST). Contour interval is 1 hPa. Hatched area shows that the temperature fall

in past 3 hours is more than 6 degrees. & and [} shows total rainfall for past 3 hours: &

shows less than 1 mm and [ shows more than 3 mm.

BETHD, SRS RSNDDIE Desert-E T 13 B 20 4, Desert-S T 13853045, G9 T 138
05 THY, B - KEKET - S5 LSRR o TV b, EIZ, G Tid 14 ¥ 30 2 E#E

_7__



16 KB ERFERER $37 5 B-1 F6. 4 (1994)

9 20

NEE R R

T
i
!

+
-

I L R TR T 1T

frevonY

vy o p“.d“uw [ Y AT

ztion 01973 7

P
T

w4
)

Z
H
—
w

R ({teR

Fig. 7 Weather changes at Minchin (right) and Yon-
chang (eft).
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720 GMS FHAF— # 12X, 13 BE 30 MCIXBERE % 82 2 BTN E WL O, 148530 5iciddh 2 )
L -THY, 138530 50%AE M B30 FOTALL ERE 572V AT LML o T0BEEZ LND,
COFEALITRD & HIZEZ TRV OTIE WA, 13 B 30 S 0fusss i LB/ NEEOBED, SO F
FRRICE B DTHY, BAILUTHALI EhS, MiMIHETICELET ST CIIHERL, BRITGHE
n, KRS TH 5T b, TD cold outflow 12 & ) EfHf ERLE LB ) SBEEENREL, b5
downdraft 3@ - 72728, KD 14 B 30 FORBEI DO %D 572, COBEDDHL 16 EBETH LD
THhTEHEN, [REVFLEAL, REDTFELTWS, 295 vio AR E{LAITEIIE, Browning, et. al (24
ARBEZIZIOVTOBAEET LY LTV D (fig. 10). T4bb, HBEMOENESSTRBICHILA
A, HEELERRICH DD Hid, THEIFELTCWALLOATE L TREREL D, SOIZERISHISH, #
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Fig. 8 Weather data at Minchin AWS. Fig. 9 Weather data at G9, Pingchuan AWS.

FETOREELE L o72DTH D, FHND 3 5D AWS DFLERT, ) — ORI DI, BEDOBEOE
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4. WERERBOZE

585 HIbEASRET S T, RE - £EENIRESHTHOBEENCH Y, FIRCREOBIEIZS
76 SE Thot (KEREE W 25 N T, THIKEGIBEIRDOEIIH S &) R LEELED
h2), BHOEET— 755, ZOMBIIEHN ERNLELRBEE LTV, 14305545 cold front
OFTEICERT 282 2 EOHN, EILBELEIRE LD, RECHRICHRL I T o7z, ZOREEL
EPET cold front & VB HATL, BHEORIEICRELZ E25 I UL, prefrontal squall line LIf:5~
XD THb, I prefrontal squall line DEBIZL b7V, £ AWS, KRB IR LTRRELERLFHL
TWBLIENS, fig. 10 DL HIRHTHB LEZ SN 5, squall line D&EB L 721K, FEINE-THIR
KB CRED LANSH SN LD 57201, B 2o T OB L1720, BRIRERHOLNDLZ L
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ZOELE L 75 LD, synoptic (213 cold front BB L7 LEX TRWES D, wh®b, K
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RS L7 2 L OBHICT A IR CH AL, 72 cold front &V Z &IEAY, synoptic scale T
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Fig. 10 Schematic model of thunderstorm by Browning, et al.
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%, gust front ANEA L-BRORKEEILICEALT, 72AUD -
a0 T FCI982ER B ENEIZITbNBIH (JAWS,
CLAWS, MAYPOLE) (& iud, REDEHDHBIZ, BHEIE
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Ve~ DORZE L BIAIZITOBE LD T 5 L k&,

F72, BUEORGERDL &, BIZ—HRBELIRVLTHED
1T <, EFEMZEEAT20 205 30 478 XIZIRWTW B,
Z i3, prefrontal squall line 25 D FEFOFIZ/NS e 2
= VORBOFEERELTEY, ZoEEIL, TREDOS
THHHD 7200, Thbb, e OMELENSD down-
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Fig. 11 Schematic model of mesos-
cale structure in cold front.
(Adapted from Fujita, 1981)
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Fig. 13 Mean daily pressure pattern and air flow in April. (Adapted from Griffiths, 1972)
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