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A contribution of soil moisture and wind speed
to occurrence of dust storms
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Abstract:In the research of dust storm, the gale and soil moisture content of land surface are the two important fac-
tors which affect the occurrence of dust storm, and they are recorded by quantitative form. It is hard to establish the
relationship between the quantitative factors and the occurrence of dust storm. In this paper, the contribution degree
of wind speed and soil moisture content to the occurrence of dust storm is analyzed by using Quantification Theory
Il which unifies the qualitative analysis and the quantitative analysis together, and using the data of soil moisture
content and wind speed measured from April 2001 through April 2004 at the stations in Erleahot, Wulatezhongqi
and Wuhai, which are located in Midwest of Inner Mongolia of China. The result shows that the contribution degree
of wind speed and the soil moisture content has obvious discrepancy in different regions which have different geo-
morphy and natural conditions. In Wulatezhongqi and Erleahot regions, the contribution of wind speed is bigger
than that of the soil moisture content to the occurrence of dust storm, however, the contribution of soil moisture con-
tent to the occurrence of dust storm is bigger than that of wind speed in Wuhai.

Keywords: dust storm; quantification theory; wind speed; soil moisture content; contribution

AR ERE:2006 -01 -23; {&i7 H#3:2006 -04 ~17
EEW A ER A RBEEE W BT H (40541001) ;L B ARLE S JEBIIR H (8062020)
EE® AT (1958 - ), 20, ##%, TENF ARKRE 5 KB HIRPIFT. E-mail: yingjxu@ ires. cn



£2- BH R X F % # 16 %

VAR RH A TRNEHE KR DEAS S USHIEM, KFRELEET 1 km X532,
MW ERERT T, EEEFAVAEREE  RT SFEV AR FRERARARE LT X MR EH
X245 B EZBR W TREREAFERTHHER, BRVEREENRAR BREENTEELEDE
BEHATRERR . IRANBERFHIVAY AR S THREZEOAELERVE, AR EMTE SRR
T HER R R FE LS REAAE E JTBRAR R/ NS T BRI BUK B F XU AR R TR B, UL R IEE A
TRERTHRBHSERFARSUEE RSN T EERNBRIFE, £FRUDERER - ASE I
BB LG RE B 3 A STV B AR K M BT X, MERA B RSB A HE S i R L B8 TR R KA T
HE AV LBREFHE MRS MERE, R e LR RENTR. APEREBTREDLE
W X RS PR AR RELE R, IR R A R A FNA TREHERAKE,

1 BFRF*E

1.1 JREHR

AR BEV B R A H BB L R B F P S8 P T AR K AE N B ST K, T D AL 4 38° ~
44° R 106° ~ 113°, ERAFHRTHE D | B Z /R BN G 22 52070 B A — W LA R ARG 45 T L S T A0 5%
SREHTH . HRERALRUPH AT, RAF LA E, EAREDHE, BERVHE, BHRWRE,H
W3 F B B CE R L A BT T R T R, Bk i b, H i R e R WAL 2 #s b s
KR H Fe g, VAR B HCH 30 ~90 d(3xX B AR KR BHE REKRTET 17.2 m/s) S FHUL R HHCY
8 ~20 d, IARATIY L5 B BEHHEE"
1.2 HARE R

AR AT R P 3 A B SR S RSB S  ERE BB R T 3 N TH
YRR AW, AR R R POR R E B B . 2l NS B KR mdt R Rt a4
BBRFBEAPR, — R EBF BRI R O—Ibm ALy B4, R FTH B — 5 AR
ME—JL AT IR R X PIAM RIS 2 MR BEY LR LR K% F B RIBIREM AR L3RR A
BREA HERRAF T, CESFUTRGHAZE LR RL, SR EERSREY oy, 5
B F 2P R WX, BT S 22 A0 ROV ORI B A S U YORHERIBOT T, 0 T R VTR 5 SR VSR8
BEARDT EE -5 BRI (L RS A 4 i AN SR Bk o Se e, R B E MR R . SR X SR, AT
BT TN SRR PR 0 T I, AT LR B iR VRIE S T R EE T AR BT
1.3 ®MRFGE

A SCET R Sk BB K S QRIS AR YR, T2 N8 B ETR WA RT R . e
PERik B B4 ADR 130K 5 RIMX (UIZ - SM - 2X) {7 SE SRIN B4 , $im S B iT R 81 f 2% 60 min, 3
PRI N T RS K E S R YTRL, U Spss Mintab SR8 GE i HH A SO F O I S, RGE A
WS FAER 3.5 m/s, PRI RER 19.5% . Fat, RIESRACIS T LU E SR 5 e B EUEG&
SIOTRRE S, AR ECRAL RIS 1T 204 RO+ R AR Vb A B A AR BT A E R B

2 mHEESH

2.1 HEREEIL MR

BRI N TG —AN 3, IR LA TR, HEARTTRERZR, N LLREY
AR, AT AT LA FEA3 FI R AT RIS R B E tE B B AR B AR LUF I E A R B BT R M R &1L, E
LTMBIFH ZAEYE R REED " YRTRETRERMNFHNEL [, SRETREFEL
HARMRE NS I, BREFLHRRVLIREND AR EEN TR, BRESEBEAVEZEH
KA G 32 R BT K TR, XA STERR AR LU S R OB RBR T, 8K 4 FURGE
A STRRER EEAE LU AR UL T W F AR S A MY LR EREEH AL R,

ASCE IR RATT (B ) BE TSR B35 40, 5 38 T ARG EE 1 A0 KR L HER BE XS YD 2



4 8 ZF TH RS NE U # R 4 0 IR B 4 -3.

B BETTHRER B IS R AR A T RAFIKT{ Yes, Nol B SCHI{ 1,01 {8, 8 N7 AH R 4 2 R A RF , Ab 35X
ANFEREIE X G5 R TS, AT S BRI %of 52 B 3 mey BRY 38 4 2K K5 4 B #9o

APERAIEST , FILERERUME B THREANARBUER LB, M, 2 x5 R
AIH, C FREH, k =1,2,3+,5,(jk) FORE i MHEFXRE C; BRRL,HA:

. 1 RN
5.(jk) = 1
(k) {0 e (1)
T HA R 5, (jk) g LT IR .
]
Z(Si(]k) =1
D (2)
S Y &Gk =n

Hep, G, B j KB, n FEEASEL
TR B R ALES 00T, 7T LI HBLLZ"F?‘J‘ B

22 ay * 8,(jk) (3)

j=1 k=1

XH, Y, REARST, o %ﬁfﬂ?ﬁ bﬁﬁ Y, 58,(k) BB/ ZFRIEBE] . MAER I MNIMAE j PRy E &
AHEDIAT, 8;(jk) =1,3X0} 8,(jk) SHRBARE o, MFARDIMEENTH / 3 B85 Y, HTERE, XHMR
DA BLEGE B A ML BA550 , AT RIS M E e A I — R R R B WER & X, AT IR X BE A AT
Sr3. BSARYE 1,28 ¢ 26,00 H j KB b MR HARHHE T ENT

g (k) = 25. §7) (4)

He, g’ G ForMIE j MK H E AR KAEAL. L5058 M2 H B 28 fRE A ML
itE

Sin(Gk) = i5,-<zm)6i<j'k> (5)

7:‘1%43 I FRATIH, m FXnEH
S, EXKER « WITHh He = o' Fx 1HE, HEZERR 2 R0 ond, ZXafed Fx =

- "zh S S BHEA ny JIXEE B USRI ny JR 2 H R B REA S, Hork F A b 3K
E

F = [fultm) = —npn, )b = [ﬂLkl _M] ©

Hp f,(Im) RAETHu WEB v BTHE | KA m A, n,, RRBTHE | B26E m A
Bon,, FRBTHH v 2K H v AR, BRI g Gk) IR, ¢ (k) BIH 1 WA RBEARS, T &
(RYRINH 1 IE TR MHEAREE .

¢ 15 50 REAOR — AL AL EE , 3R I AH R AOAR A R 8, A8 BRINA B 4 B , DA BT LAFS B S kE A o
FHRFHEEN, HERSEIE(6],
2.2 BUEHEN

EEAFRS, UREV LRI BATRAER, SRR A AR HERREN 1, FN R 0, Brkd
CRIBRBLURANBIAR, AT XBLEXANFS , BTV A 52 5 A 52w 4 o0 T 22 409 XGH A + 3098 B B4~
EF T4, RE LSRR ERT P (2001 464 H Z 2004 46 4 A ) HEEHRGERN LB EXT 428
gl AR EFRBAE - E, NER 3. S m - s, R B ER 19. 5%, BI7E R E K F
3.5m - s ERREHHRE/NTF 19.5% M B REVWALRE MERI/NF 3.5 m - s TEHRTBEHE KT 19.5% 1K
GREVWDLR, RREVERNHEZRNSYADLRE SN HZEY FREVIERS & 42 R BAEFR ML,

VLSRR A5, 2EH 2001 454 AZE 2004 524 AR 19 RYP L RSB ZHREVERE 19 Kk
RELVWLRAGIE, HEHT0,1 ERI45, HERINE 2 FiR:



<4 B R X F ¥ # 16 %

£1 DERETREFELR

Table 1 Investigation on occurrence of dust storm

e Rig/(m-s™') TR/ %
H4E
A x >3.5 <3.5 >19.5 <19.5
1 1 0 1 0 0 1
2 1 0 1 0 1 0
38 0 1 1 [ 0 1
Hit 19 19 28 10 13 25
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Table 2  Analytical result from quantification theory for Wulatezhonggi
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Fig.1 Nommalized category score of wind speed and soil Fig.2 Contribution of wind speed and soil moisture content

moisture content in different regions to occurrence of dust storm in different regions
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