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A Case Study on the Thermal Structure of Sandstorms
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Abstract.In order to study the atmospheric stratification characteristics and the thermal structure of
sandstorms, we performed an intensive observation during the passage of strong sandstorms process in
Mingin,Gansu province from 23rd to 24th May 2004 ,by using the L-band radar sounding. The vertical
profiles of meteorological elements and energy synoptic meteorology are used to analyze the characteris-
tics of the atmospheric stratification and the evolutional characteristies of the atmosphere during the de-
velopment process of the sandstrom. The results are as follows: Before the sandstrom arrived at Minqin,
the wind speed below 500 hPa was small there was the easterly flow below the 800 hPa level and the
westerly flow at the middle-upper level. When the sandstrom passed through Minqin, the wind speed in-
creased apparently in the surface layer, below the 700 hPa level was the northwesterly flow and the
southwesterly flow in the upper atmosphere. The high-layer relative humidity was higher than that of the
low-layer atmosphere before the passage of the strom,however after the passage,the relative humidity
increased obviously,,and there was a humidity inversion phenomenon near 800 hPa. Around the passage
the entire atmosphere had a vertically consistent trend of humidity. The surface temperature was higher
before the passage,there was a super low temperature phenomenon near 200 hPa,and a thicker subsid-
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ence inversion layer near 250 hPa,along with the passage of the sandstorm, the temperature in the lower
level dropped markedly,the temperature inversion layer near 250 hPa gradually weakened and another
temperature inversion layer occurred near 800 hPa. Before the passage, there were low pressure, high
temperature and weak wind near the ground surface, when the storm arrived at Mingin, the pressure
surged up,the wind speed rapidly increased,and the temperature dropped. The atmosphere was convec-
tively below 500 hPa before the passage,during the saturation energy deficit reduced gradually , the un-
stable energy was transferred from upper layers to low layers,the development of vertical motion was
intensified. After the passage,the whole atmosphere was stable, the unstable energy was used up,and

the whole atmospheric humidity increased greatly.
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Fig.1 Path of the sandstorm from 23rd to 24th May 2004
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Fig.2 The four vertical profiles of(a) wind velocity and( b) wind direction in the intensive observation
in Mingin from 23rd to 24th May 2004
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EEEMH, ATERDLRRR.

10b #110c £ 23 H 23 B 02 43124 H 02 B
02 AL BRI BN ESEEEERERREA, A\F
EERSITLES, AR HE, RREELZNELE
HEEAAF 4R BRI B 1T, BPALUE
4,500 hPa LI'F, T, f1 7T, & B@MmMAK,T, # T,
BRLR % Wi §E30 ,850 hPa HFIBEE 4514 20.9 THI
12.6 C,fngEE 2RI/, 2 0 bl & o (e] B0 375,

K o g K SR U8 4, 700 hPa 1 b ‘;—g <

0 , KEMAFIMAKERE,700 hPa LI F X2
KEEZLTFHREERE, RKEFBEREdDR
BERBN, XA AR EERENBRRmET
BURHBEIHNER,

10d 224 B 07 &} 16 P L RXKEEREH
BRESERR, ATLIZB 500 hPa LTERREAK
LA FRERS AR ERERG,WHT, M7,

B —F 5,850 hPa EFIAEZE K 9.23 T, &
R RSRE L HATA TR, A 07 &
43 I, BB T /MRS, WEHR 1.3 mm,
FH5h AE 10a.b.c3 @EAPTTLIEH LR
AT 3 M ERERAN B EERIAE
500 hPa LI'F, MM 10d b2 3%/E 3 HHEL
5 HE [ b %E {8 B) 400 hPa, iX Fh 2 5 58 B v 22 8 %t
KEREERIR W EELE 500 hPa LITF,

7 ING

(1)4 A84% 200 hPa B E M FFE R Z 25, K
ERLBER BDEEIEMPRERELKR
500 hPa EEE U THEZRER /N EEXRES
BRI T f£f# 500 hPa S EH AT HXEE EH¥ K,
155 B, T ¥4 6 B S S 5 L b TED SO ER B BE DK, 3T b
BEREH— 10, v A 813 15 f5 b 1 KU B B8
Mo BAVLRYE, BRERREERFRER, K



562 BFAEERER

%31 %

BESHHBET, i EiMRASKEND LR
EA R ELS TR, M EE KRR
(i R

(2)200 hPa Mt EFFEIRIRZ, K2 1B L 3%
=, SRR RE RS 1 B FE R XS TR AR Y R L BE B
At ] B HE RS , X FRIR 2 S B B0/ , XL o

GYVALZURA, BEMTEES TEE, U
AREEHE, EHEAE EERABAKKRREKR
Wik, KA KRR, B rmA
EIBOALRIER, B2 RKKAIH & 0 5
mAARIHMEERERSHMEEEES M b
AR EA—BGEL I B EEN E
Fmmwsh, KEHE L, e R AT R R A R
B 7 T B A0, 1 55 /5 1 Bl 800 hPa B IR 2
IR AR,

(4) Y B3 AT, 500 hPa BLF K 3t i A &
E,Tp, M1 T, R ER/N,T, 8 T, B K, W
BEENG64.2 C, KBTI, PAERBE, BB
BREEAL W ERNHF UL REFFN 7 w#AT,
500 hPa LAF T, M T, BRERRIBE MK, T, M1 T, KR
BRI, AMEEE 2 RR/NE 20.9 T, o554
SW/NE12.6 T, KEFKEABHE, REaERE
BHAERAKEBE, B EEE KRN Y
PREEHGE , BERULTFLFRERS A RE
fER SR, AT, MT, BLH—LHE, mMEEE
BN BEREES THRRGHEM,

(5) Vb Bt 3 2 iy st ol < R 3K, TR e/
Rt e/, b B—2), SEA &, BERK,
R R A, Kt R E T EWk,

(6) W B d B ML AT 3 F B IR LR A
AL EEFRPILE 500 hPa UL T, M5 3 H0yiE
AL 1A b 4 {6 3] 400 hPa, EEA L B KSR
CERE R E 24 500 hPa LT,

S 30k

[1] Hankin E H. On dust raising winds and descending currents[ J].
India Meteorological Memoirs, 1921 ,22.210-213.

[2] Suton L J. Haboobs[ J]. Quart J Roy Meteor Soc, 192551 ;25-
30.

(31 Jauregui E. The dust storms of Mexico City[J]. Int J Climatol,
1989,9(2) :169-180.

[4] Bergam E G. Encyclopedia of Earth System Science[ M ]. San
Diego: Academic Press,1992,171-192.

[5] OuS T,On A. Analysis of a Tram-Atlantic Saharan dust outbreak

based on satellite and GATE data[ J]. Mon Wea Rev,1991,119
(8) :1832-1850.

[6] Gillete D A,Adams J,Endo A,et al. Threshold velocities for in-
put of soil particles in the air by desert soils[J]. ] Geophys Res,
1980,85(c10) :5621-5630.

[7] Mitsuta Y,Hayashi T,Takemi T. Two severe local storms as ob-
served in the arid area of northwest China[ J]. J Meteor Soc Ja-
pan,1995,73(6) :1269-1284.

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

[9] #MHE.FEE LREE HRE4.2"HERXBRMI]LR
£ ,1979,37(4) :26-35.

[10] #IRuE EBFE BIPDREREMEE—BXE R —/FH

BoSHT]. BRE S ,1996,15(2) :178-185.

(1) BRIER,RELL,ZTTT. E 50 4R P EILFTBLBHNE
HELEBRMI]. PEE,2002,21(2) :106-111.

[12] RIER W% B, S RRAILEX D4 RKSRIRHE,
Mol B HGCHFIE[ M1/ X P E B AR BB, b5
KGR, 1997:1-10.

[13] BRI, THE.4FZ. 647 FhEPLENHV XK
(17, hE7EL,1999,19(4) :354-358

[14] xUss, XeoME. HESPABRAERADLRHTRER
(3], WIS %,2003,22(1) :51-64.

[15] 3B/ . 8HE. TEHEED LR BEHERAHM(I].
B BB FR ,2005 ,28(6) :410415.

[16] & XK,4HE7.2001 £4 A 8 ATHBRVPALBRRTPRE
FESHI]. RS R B4R ,2004,27(6) :791-798.

(171 Fi#s, BRI 2000 4B B4 R X E B HidAsE(1].
K &% ,2002,22(2) ;211-216.

(18] ¥ ZH4. 5540 a BRBEWLERSM[I]. KeH%E,
2004,24(3) :320-324.

[19]) P&, %W WHBR B EXRIHHI). KEHE,2004,24
(1):113-119.

[20] RiEM, THE DLBXSHATRARSIHTHIERF %
i3], BEARFEBL¥H ,2006,29(6) :806-814.

[21] #FEF RER EZE ALK ARERD L RITHIRS
MERGNEEAFTSHEM(MI/AE X v EG L 2H
3. bR KR, 1997 14451,

(22] »# KRER.E2%8,. % PELIHBRDEBORS[E
GRIBEFE[T]. BIRSR 2004 ,23(4) :540-547.

[23] R8s BRER B REFAILBEB)ISLRIE]].
KA ,1993,30(4) :14-18.

[4]) 4K TEFS. EX. BLERIMNEHNNEHR
[CI/ERILFEEFHEREL L LE BHHILHHER
R4 ,2006:449455.

[25] REPILREKSE, THE. CASKSLFHR(M). LE: LEHE
R4t 1982 :386-387.

f26] RN EERTEBLE(M]. AN MR RHIREE
2P, 1978 .67.



