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Abstract The emission of dust particles into the atmosphere is governed by the aerodynamic and resistant factors, which are
quantified by the friction velocity u, and the threshold friction velocity u.,, respectively. The threshold friction velocity «., in-
fluences the vertical flux and dust transport. Based on the micrometeorological data obtained in the spring seasons of 2004 and
2006 over the Hunshandake desert area, the Loess Plateau and the Gobi area, the relationship between dust concentration and
friction velocity for the two dust events occurred over the Hunshandake desert area was investigated, and the threshold friction
velocities over the three different dust source areas were estimated and compared with other authors’ results. The results show
that during the pre-emission stage of a dust storm event, although the value of dust concentration was low, the rapid increase of
friction velocity provides favorable dynamic conditions for dust emission, During the dust emission stage, the dust concentration
rose sharply due to the mechanical and thermal turbulent mixing. At the calm-down stage, the dust concentration dropped near-
ly linearly with the decreasing friction velocity, on account of the gravitational deposition of larger dust particles. The dust con-
centration higher than 200 pg/m?® is considered as the criterion for a dust emission process to occur. According to this criterion,
the values of threshold friction velocity over the Hunshandake desert area and the Gobi region are 0. 6 and 0. 45 m/s, respec-
tively. The threshold friction velocity over the Loess Plateau depends on the wind direction, due to the complex terrain and in-
homogeneous surface. The northwest wind represents the effects of the Mu Us desert in the northwest with the corresponding
threshold friction velocity of 0. 35 m/s. The south wind reflects the characteristics of the Loess hilly dunes in the area south of
the monitoring site with the threshold friction velocity is 0. 7 m/s. The large roughness length of the Loess hilly dunes and the
large inter-particle cohesion for the clay soil texture increases the local friction velocity. Different threshold friction velocities
and occurrence frequencies of strong wind account for the different dust emission capabilities for source areas.

Key words Dust storm, Dust rise process, Threshold friction velocity, Hunshandake desert area, Loess Plateau, Gobi area
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Table 1 The geographic information of the three dust monitoring sites
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Fig.2 Diurnal variation of the dust concentration (solid line) and the wind speed (dashed line) on
(a) 16 and (b) 27 March 2004 over the Hunshandake desert area

#£3 FRVEXKERS 4 4SBrBx i i ] B 2 4

Table 3 The time span for the four stages during the two dust events
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Fig.3 Relationship between the dust concentration and the friction velocity during the dust events on
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3.4 ZHRAEYREEEHEDRERL

RABETIRVBERERRUEHMAANF. &L
IR X 3 5 e s T B9 S 0 2 00 BREL S R TR O i
Ji e KSR R BHE R K. L KUK R B oK I B 42
HEGRV . LB/ . R R
BRAE 0 =& 2 R /I 5 i i XUR B B R oA B 42 S 1

PYUBRME TR T Z A 28K, R

o 2 8/ RS - Ho ) (In, et al, 2003) fl + 3% &
KEBER. FHATRANEVRE. BEEZRY
WHRRDBREREX T REBK, TRES % L 1%
B A A b 2RI K. U 9 K U % R
BTRERER D, UEBRAEHED &4 RRE
B 5 A FRAE 55 1k B JBCRE 7 9 R () A8 % o

#4 IHDFHIXEDRH

Table 4 The dust rise threshold for the three different source areas

X W REEEE u.,(m/s) I - MGE w, (m/s) HWERBE 20(m) ScemHE BT KB (/v BK
ERAEDH 0.6 10 0. 0072 0. 04 x
HERFR 0. 7CrE ) 10(RR) 0. 4(m M) 0.09 x

0. 35(F LK) 6(A LK) 0. 006 (74 L )
X B X 0. 45 6 0. 007 0.05 X

Park % (2003) #1 In % (2003) % WMO 3 h
FE R L% BT+ R T R LR
W, RARRMESSEITHE . SHNEE T 3R
WXMEREDXNEMGREEREE. MTA
XER LBEMXHRPHERS  DHBRELER
MEDBEKK. ZRNERRE, FE5WRY
FERE . RAFANEDHY A EF X, Park %

(2003)F1 In Z (200D A MR K HR & F ¥
fEHHE L, RE BB ARE. LRt SER A
FHEwW. MAXRANGLRE T, f R &
55 01 55 B6F U] 4 3% 3R g XU R 2k R T B L A Bt
REVEE. AAIAMDLRXHE LB F. 1§
pEsf ERMTEE T EA KRS, T
H—FPRIENKEEDEPERERRENSH



984

IR,
4 shiggitie

AXFAESERYH . ELEHREALERK
W B IR ¥ 2004 F 2006 EHEBHEELEMY
DR GTEEE T ARY R X IG5 & e %
HEE SN TEEZIRDHBARDERK IR P
TR B B v 2k ok I EE R P AR AL ARAE L 15 B

() BEXRTUHEN 2 KDL REIBH,I1E
EEVHBREEEEAERY K, RRVALKRENR
FRHBEROBEEYROMRE/ATHAMNBR
M s, BOME, KERNY LR FEEER
EWEASHARAMBREERERATHAK
K, WEREREAE. DWERKSEFHN R BHBR
KWL FAEIER T IR, ¥4 ok 5 RERE &
BT Rt

(2) V&K W X BE 3 X 1 I R R VD BE 4R
HEAHK 0.6 #O0.45 m/s, HFELEED D
BRELRWRIFT A ELGEVE REF A NEL
18545 & ol W - e o= 0
REVEREESKEA X, WILRKE «. . K 0.35
m/s, REREF ., R 0.7 m/s. FRIGEDBEEF
0 R 55 28 43 A 5 10 2 B JRCRE A7 W AR [R) A X R
BHERFRAEINIHARDERLRIGREDE
BEETUAVLEARES S,

BEXW

BERFRRY. 2008 MEERDLERONEELUHER. SR
¥4, 66(1). 1-12

HBIE . 2004, BAERIMBPETR. CHREFHEMR,9(1) 127
138

BB LEE ATLES. 2003 BRA&FDLXRSUBTRELES
R F BRI, MRS R, 22(4):378-384

R RIEL REE. 2007, PR S LREASZTHRRE
KORFEHEAI. KRER, 65(1): 94-104

T, AW, ¥ FE. 2005 DEBANHEMAMAZRKLT
WARKE. (LB, 33(1): 25-31

KAEFRUFLHHE. 2007. BPEXSHBYBTFTREDLELRK
KRS B K. SE#EMR, 65(5):744-752

/R 2006. 2006 EHFFHALE AR, b LREB .40
pp

AAER . BIM%. 2002, 2000 EEFE U LR HERIE. P
HEHE#D #),32(4):327-334

R REF HE. 2008. RABERSKHMASMDLPELR
B B, b s ket 44(4):579-584

Acta Meteorologica Sinica S Z%¥i#R 2010,68(6)

Businger ] A, Wyngaard ] C, Izumi Y, et al. 1971, Flux-profile re-
lationships in the atmospheric surface layer, J Atmos Sci, 28.
181-189

Butler H J, Hogarth W L, McTainsh G H. 2001. Effects of spatial
variations in source areas upon dust concentration profiles dur-
ing three wind erosion events in Australia. Earth Surface
Processes Landforms, 26 1039-1048. Doi; 10. 1002/esp. 235

Duce R A. 1995. Sources, Distributions and Fluxes of Mineral
Aerosols and Their Relationship to Climate, New York: john
Wiley, 43-72 pp

Dyer A J. 1974, A review of flux-profile relationships, Bound Layer
Meteor, 7: 363-372

Garratt ] R, 1992, The Atmospheric Boundary Layer. Cambridge:
Cambridge Univ Press, 52-53

Gillette D A, Passi R, 1988. Modeling dust emission caused by wind
erosion. J Geophys Res, 93(D11); 14233-14242

Hoffmann C, Fuck R, Wieland R, et al. 2008, Effects of grazing
and topography on dust flux and deposition in the Xilingele
grassland, Inner Mongolia, ] Arid Environ, 72; 792-807

In HJ, Park S U. 2003. The soil particle size dependent emission
parameterization for an Asian dust ( Yellow Sand) observed in
Korea in April 2002, Atmos Environ, 37; 4625-4636

In HJ, Park S U. 2003. Estimation of dust emission amount for a
dust storm event occurred in April 1998 in China, Water Air,
Soil Pollution, 148. 201-221

Lu H, Shao Y. 2001. Toward quantitative prediction of dust storms:
an integrated wind erosion modelling system and its applica-
tions, Environ Modelling Software, 16; 233-249

Marticorena B, Bergametti G, 1995. Modeling the atmospheric dust
cycle: 1. Design of a soil-derived dust emission scheme. ] Geo-
phys Res, 100(D8); 16415-16430

Park S U, In H J, 2003. Parameterization of dust emission for the
simulation of the Yellow Sand (Asian dust) event observed in
March 2002 in Korea. ] Geophys Res, 108(D19), 4618, doi:
10. 1029/2003JD003484

Shao Y. 2000. Physics and Modeling of Wind Erosion. Dordrecht/
Boston/London: Kluwer Academic Publishers, 1-3

Shao Y. 2001. A model for mineral dust emission. ] Geophys Res,
106(D17) . 20239-20254

Shao Y, Yang Y, Wang J, et al. 2003. Northeast Asian dust
storms; Real-time numerical prediction and validation, | Geo-
phys Res, 108(D22), 4691, Doi: 10. 1029/2003]D003667

Westphal D L, Toon O B, Carlson T N. 1988, A case study of mo-
bilization and transport of Saharan dust. J Atmos Sci, 45(15);
2145-2175

Xuan J. 1999. Dust emission factors for environment of Northern
China, Atmos Environ, 33; 1767-1776

Zobeck T M, Pelt R S V. 2006. Wind-induced dust generation and
transport mechanics on a bare agriculture field. ] Hazardous
Materials, 132: 26-38



