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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 ., 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 p.g/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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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
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H HE VI Il 352 2 0 B B BV b B AR R B B
3A16H 01:00-07:00 07:00-17.00 17:00 - 19:00 19:00 - 2400
3H27TH 00:00 - 09:00 09:00 - 1600 16:00 - 19:00 19:00 - 24:00

Bl 3 45 T IR T VD M Vb A KA RS VD 2
PR U 242 KA 3k i v S [R) B B v 2 W J3E 5 B8 4 3
BE AR A OF R — E B R L IR T R
T e R VD T B A R R /I VD A VR R A AT 5 i
I AR VD B B JEE 5 R B K, v AR VR BE AT SR AE AR AR
{EL B 30 38 By o WY Ot I B SR - BT 2 s KB A R
L A - 4 k7 1 4 EE 7 R F R)RS Pk 7 im A K
A5 24 R PR A4 252 38 K L VDR T b 3R B TR S R
Bk IR VDR 1 55 o (5 A5 R AR /N I R AT LA 855
R R4 07 o A6 28 S T VR FE R B T i 3k
It e i i A A AR Ak A2 (Shao, 20000,
PR R H) 0.8 m/s B, P2 vk J3E B8 0 K
I U i B o TR R W A /) | VD 2R VR E Ak 2
Fhids o —J5 1 I A VD By B s i R A R T T
L) Bk BR 22 i R0 A 3 SR A AR 43 2L A TR
MR M. I — T A SO KPR U A R
HRREMBORG DAL AR KL

XTI T 5 S A S S v Ak 52 E
TR S B R T 2 8 AR R T g, v
ZPRE 7 B T BT %) B A R iR R T X TR A AR
T #EARAIEAESR KAE T T K- Pk, A
KA B B o B A TR A5 B A /) o A U ) D
VANRE TR Xy N R Uy A W K (YA IRV i 1
bR Y B B R 45 TR 0T DL £k 1R 3 . Butler 4%
(2001) >R o 07 40 it A2 XA 9 1 T IR R Vb A ik B
JER L 1 5 0, i T TR A D 2 R R )N L
AL RS VRN =i i D A R T e R i NI 1]
W TEBCOR Ry XU 8 rp, B R U A BT
R E UL 0 355 & Bl 100 my (¥ 918 L 1N b 3% V0 R 11 BR 2
H iz XF3m LT @ B U AR R LA
AL

AR A 0 24 2 A5 4 5 48 = o Vb 2R VR B 1 56 R A
o1 GiR/NEL,2006) 5 LR T PMI0 ¥ B3 v 42 5 11
432K )7 (Hoffmann, et al, 2008) ,iX HE X . 458



A BFAF P VG AU AN [F) U0 U DR 0 19 (B B9 %) BE 23 BT 45 BIE S

I RWEZ R T 200 pg/m’ W AR — kY
AR B A 3 rh A TR . R IX —E
.3 A 16 F1 27 H Al S EE S BE w. 53 51 0. 55

1.0
I (a)
0.8 °
..g'.o;o'o‘bo 5 O
[ 0.
L L)
- 0.6 & "3’ ...,..”.:wb
g [ ° /
T 040 o K
. o
L]
0.2
L]
L )
0.0 &"uﬁ , , . . .
0 50 100 150 200 250

Dust concentration (ug/m’)

981

F10.65 m/s, BCOFIME 0.6 m/s fFH ¥ &L b
Hi A I R BT . TR RE B, AT LA 30 I A X 7Y
{H(EmE) A 10 m/s,

1.0
(b)
0.8+
°
| . Se °
0.6 ® L ° °
2 F® o O o8 °
~ ® ° ‘.' 1)
s 0.4¢ °
° °
L ‘ Ld
0.2 @
3
0.0 j\ Il Il Il Il Il L L L
0 200 400 600 800

Dust concentration (ug/m’)

'3 2004 4F3 H 16 H(a),27 H () EEE DI
PR UD 42 R A 1 b 2 vk B 5 R 48 B A 6 R
Fig.3 Relationship between the dust concentration and the friction velocity during the dust events on

(a) 16 and (b) 27 March 2004 over the Hunshandake desert area
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