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The surface layer meteorological parameters and
the thermo-dynamical structure of a severe sandstorm
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Abstract ; Based on the encryption sounding data, the automatic meteorological observing data and other
conventional observing data,we analyzed a severe sandstorm occurring in the Midwest Inner Mongolia
autonomous region on 23—24 April 2009. The ground meteorological elements and its internal
dynamical and thermal changes in the process were studied.The result showed that: 1) Before the sand-
storm,the temperature lapse rate was big, the relative humidity was large, the wind speed near the
ground was small and the wind direction was easterly ; when the dust storm occurred , there was an inver-
sion in the atmosphere temperature , the relative humidity was small,the wind speed increased obviously
and the wind direction was westerly and stable ; when the sandstorm ended, the temperature decreased,
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the relative humidity increased fast and the wind velocity reduced rapidly in all layers;2) The atmos-

pheric stratification had been conditionally unstable before the sandstorm took place and turned to be

stable in the low layer and neutral between 800 hPa and 600 hPa when the dust storm occurred,and the

low layer atmosphere was extremely dry at the time.Then the humidity became large when the sand-

storm ended.So “36” curve could provide a valuable reference for the monitoring and forecast of dust

storms;3) The relative storm helicity (RSH) , which was available when the dust storm occurred , was of

the maximum value compared with all the other observation times,and it had a good correlation with

the sandstorms in intensity.That was to say,the bigger the RSH was, the severer the sandstorm would

be;4) The intensity of the sandstorm was not only closely related to the surrounding velocity , but also

to the values of the tangential and vertical velocities in the sandstorm.

Key words : sandstorm; “3¢” thermal parameter ;relative storm helicity ; thermo-dynamical structure
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Table 1 Observation data of the dust storm on 23—24 April 2009 from stations
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Fig.1 The seven high altitude detection stations in Midwest Inner Mongolia ( Ejin Banner
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Fig.5 The four vertical profiles of (a,c)wind speed and (b,d)wind direction at (a,b)Hohhot and (c,d) Erenhot
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April and (d)02.01 BST on 24 April 2009

74 H 23—24 H9“30" LA (& 7) BEAT X)L
o, AT LRI R A A B, o Tzl R A AR b A ek
A4 IR 367 BRI BOA H BLAN A 6b
HHEY) 0. 1 0, 282 Ta1HE B Al R, BIMIRZE Ky

aese
TRRIGTID B 9= =<0, BER VRS ARUE

AN TE 5 115 O, — ELI) 6, FEFIE, 3R Wl i RN
— BRI, AR TR R A RS g, b
“307 B KB, FEUD R B R ERT, RRZES A
ARFE B, AR TR B R A R e e A et BE
iF, MHE T 2 800 hPa, I J2 K52 45 /& k4 E 10, 78
800 ~600 hPa 2 [8] K245 52 ey, Al i, )2 K
SR T SR TP A BRI RS & T bR A s T AE VD2 2
B st e, RR)Z 850 (HR IR B K
4 LR ANEB N EMFIES
AT AR BB 5 D) 1) Jie 2 3k 7 T3 B
X 3 AN HA P P R B BTk b 2
TR AR RRAE , DL O H G V2R B R
T FBUE R R #5246 5

4.1 FEXTXFENEE

BERE 5 R AR IR AR TR e B T )38 Bl RRAE 1) P B
oOEX A RN — A EH SRR, SEEE
(2008b) i AT 35, R 4 B Bk}, 115
TR AR | S T R DT O R A I R P AR X

F 24T IR Y 4 IR A PR
A5 3] AR T X MR T 5 2 M 30 Fsf 220 ) b TRT 1
NI 7K R F K- BB DL EE o VD2 2% R A I, DL
(O BEE B A 347.5 m* - s, KU AN, R DL R
20 000 m 30 2 58 1 & B, UBUE B B Ol 613.5
m’ - 87 g 4 BRI R, /T2 IR S 2]
(Bt ] DB AN Ry 6, L B B {38 i T 5 308 300
m’ - 877 MR AL TR & R TR B T HL
U T 7 XU A ) 8.6 m+ s7h KRl L A
AR 400 m, BB AOHERS , 22 23 H 19 B, 12
JEFE Vel 55 3] 238.7 m® - s, b TR A R e 5
Br WA B2 bk . 3] 24 H 02 B, B55E B 5 0
151 m* - 87 XHRAEATE K, VR BT RS



422

37 %

0r
100
200
300
400
500
600
700
800+
900 -
1 000

S JE/hPa

O -
100
200
300
4001
500
600
700
800+
900 -

1 000 B

S J/hPa

280 300 320 340 360
/K

380

280 300 320 340 360 380

/K

7 200944 H 23 H 07815 43(a) (14 B 06 43(b) 19 Bf 16(c) 124 H 02 B} 01 43(d) —i&EH;
Rl AL (0) BN S 0 (0, ) SARFMEAN S AL (6. ) B3R EFREL

Fig.7 Vertical profiles of potential temperature( §) , potential equivalent temperature( 6, ) and saturation
equivalent temperature( §, ) at Erenhot at (a)07.15 BST,(b)14.06 BST,(c) 1916 BST on 23
April and (d)02.01 BST on 24 April 2009

*x2

W60 i 4 a6 52 4 i R XL A e FEE R L ot o 3t TR 32 A1 RE DL B

Table 2 RSH, its corresponding surface wind velocity and visibility at Hohhot and Erenhot
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