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Abstract Dust storm is a weather phenomenon over the desertification area. Nature factors tie together with human activities that
have been put forward to account for the formation of dust storm. Nature factors include high wind, decreasing precipitation and e-
nough sand sources. Human activities result in increasing of dust storm by decreasing vegetation covers in semiarid and arid regions
during the economical development. Dust storm has been a serious climate disaster for northwest and north China, and the studies
about dust storm focus on the blown sand-dust and sinking of sand-dust. Many studies prefer the former in theory, so the work on the
sinking is necessary. Tiny dust particles whose Stockes terminal velocity can be overlooked will move with the air, and the air and the
dust form a two-phase flow. We discussed the dust’s sedimentation condition and velocity under mean and more real environment by
two-phase flow. Under the mean environment the advantageous initial conditions for sinking are a strong disturbance of initial dust
concentration and a weak disturbance of initial air parcel’s temperature. further work is on the more real environment, and the model
gives three characteristic sinking areas: (1) fast sinking area, where the sand-dust sinks fast; (2) slowly sinking area, where the
sand-dust will rise first, then it sinks to the ground and the time for the total sinking is long; (3) wave sinking area, where the sand-
dust will wave in the environment and it is hard to determine when sand-dust will sink to the ground, so the time for sinking is deter-
mined by the condition of the ground. The conditions for the sand-dust’s continuous rise are also discussed finally.

Key words Dust storm, Two-phase flow, Sedimentation, Air parcel model
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Fig.1 Sedimentation time variation with the initial temperature and dust concentration disturbances

(ASg and AT are all dimensionless ( the follows are all the same), Zy =50 m)
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Fig.3 The solution ficld suggests the impact of initial temperature disturbance on sedimentation fields

(Both coordinates arc logarithmic, AS,=0.2,Zg=50 m. The curves are discriminant isolines; the dark areas show

the sedimentation areas. (1) According to the discriminant, above the 0 isoline, the equation has two conjugate imaginary

roots; on the 0 isoline, the equation has three real roots, two of them are the same; below the 0 isoline, the equation

has three different real roots. (2) With the initial temperature disturbance increasing, the sedimentation area shrinks;

when the disturbance becomes strong enough, the sedimentation area then begins to extend)
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Fig.4 Effect of initial dust concentration disturbance on sedimentation fields

(AT3=0.2/T,,Z3= 50 m. With the disturbance i

ing, the sedi ion area extends)




10¢

I

= AZ=100 m

1

AZ=1000 m

10

Acta Meteorologica Sinica SE¥M  2009,67(1)

AZ=50 m
10 — L
10 I 1 10 10
2]
1 —— . :
() 100 AZ=500 m
107 1y
g
111} L
f("
10t — L 0 ]
10 10 10 10 iy
e,
10 — —
| (f) e 00— AZ=4000 m
10° |
0
10 \%’
~0 -
| ~—
107 -
i et AN
i B
1y —— . =
1 0 10 10’ 10
6,

P S ek BE R R X SN B
(AT,=0.2/T.,A8,=0.2; %) % = B3 fm , It ¢ ot b o/ B 0)
Fig.5 Effect of initial height on sedimentation fields
(AT(=0.2/T,,ASp=0.2;With the initial height increasing, the sedimentation area shrinks into zero)

Zy=4000 m, AT LAE BITTRE X0 48/, 4 Bk
—E MR R X IR, D RERT RS
FEREBERS. FUMUEHWLRERSERS
7T [ 7R b A K

4.3.6 3 FARIEVIFE D HF

B 6 4t 3 MIRIEDTRE R LA, 3 RhOTREER &
SO X IR 2 W,

(1) EHKX: B 6a.6d, ' =10,0, =10,AS,
=0.2,ATy=0.1/T,,2Zy=50 m,

IR s BN, U o B B bR K 1 L
TUREY YR, DURE R R) 4547 , 1 H 3 B B Ih 4
HE L W TR R A, BT A BRI
B/,

(2) Z¥EX :® 6b.6e, ', =10,0,=10,AS,=
0.2,ATy=0.2/T.,Zy=50 m,

LB MR E LK, TUERYEE LS

Ja TR, E H B OE AR R, U1 R B ) kK
K, EHNTOLERESH%,

(3) JHIX | 6c.6f, I', =100,8, =100,A5,
=0.2,ATy=0.2/T,,Zy=50 mo

BERQWSHUAE, MWNREET, 5§ 6,,
HH—-FEEEBNAR, TUBAWALEZRTD
AW E0 BT B ah, s E AR X ) 1 U < AT B OB, 0
B 6c B & vl BE 4 5000 % Fb LR A T REZE
13380 s Bt A4 Ui B o 33 i 175 50 S0 o 3 v % 90 22 19
W B BE F, 34 T A R B ) A K PR Bk AR R, T
UEHWENEERFEORE LTS, YRR
MEEER TR, XM TFRBEARYREE,
Bl .z S ) WL R o X — R A TE S T LA
[

U5 6, MAMEE, R 2, 80k
TRITTE — X LB AR, BT DA 7= A I 18 0 i 0 7, 0o



HEVE . PLREHBENRMNEER I KREKL

LU LHMYHENR,

4.3.7 YL EEREBHXER
*FHR(26), HAE B H(29), HF —HIE

EAGRBME, TR T HREE —FEHHK

R B BEENEME R, FRNBOLSAEEEK,

FrUE RS b, Mo XMFER BT

B FHBGOBRAHBR w=-0.5a § o= -

(a)
40
g
E 2
]
O
o
0 . . . i
0 180 360 540 720
Sedimentation time (s)
(b)
10000
€
-
=
& 5000
o
0 1 I L
0 2020 4040 6060 8080
Sedimentation time (s)
(©
1000
g
.’%
2 500
o 1 1 i
0 3345 6690 10035 13380

Sedimentation time (s)

9

20, £0-T A0 FHARSITRHTRGOH
B, MUBRBFERIEKOMBELERE [s<0
MR A, BIIRE YLK EE AR N IEE, K H
BEE AR, 5 H08 K ERO M EE KM
VLW EEHERE, GO KKV AR 5
VESRERS L. ME—RHERADELBAEZ
WG e R EEESIFHERTRAE,

0
7 (@
<
&
%—o.os
E:
$ -oa :
2

0 180 3&0 540 720

Sedimentation time (s)

e
2
E 2
2
g o
e
g -2

_4 L 1
0 2020 4040 6060 8080
Sedimentation time (s)
)

g /
;

0
E:
i
B

0 3345 6690
Sedimentation time (s)

10035 13380

Bl 6 3MAFMEIE (1) dXaX MM BEEHE, KK M =10,8,=10,45,=0.2,4T,=0.1/T,., Z,=50 m; (2) e b %
R EEEE, SRR ,B 7 ATy=0.2/T.; (3) { X c MBI KEH#EE ,AS,=0.2,AT,=0.2/T,,I'=100,0=100,Z,=50 m)
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Fig.7 Two different roots (w= -0.5a,w= —2a)

were assumed for equation (30)
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