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Abstract: Based on the thermodynamic theory of convective plumes and vortices in the atmosphere boundary layer and
by using the observational data in the Taklimakan desert and surroundings, the dust aerosol emissions from the convective
plumes and vortices are estimated with annual average of 4.0x10% and the maximum of 5.0x10% with an equivalent
contribution to dust aerosols from dust storms over the Taklimakan desert. Depending on the seasonal cycles of solar

radiation intensity, the dust aerosol emissions from the convective plumes and vortices vary with the changes of surface

temperature.
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Fig.1 Monthly changes of convective boundary layer
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Table 1 The percentages of dust devil occurrences in
the local time
RERE & B RBESH(%)

9:00~10:00 0.5
10:00~11:00 56
11:00~12:00 109
12:00~13:00 i6.1
13:00~14:00 24.4
14:00~15:00 24.4
15:00~16:00 12.4
16:00~17:00 52
17:00~18:00 0.5
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Table 2 Diurnal changes of thermodynamic efficiency

B i) HMBRE(C) MIAAREREm) BIERE%)
9:00 31 200 0.6
10:00 38 600 1.93
11:00 44 1900 6.00
12:00 48 2800 8.72
13:00 49 3400 10.55
14:00 50 3500 10.83
15:00 48 3000 9.34
16:00 47 2200 6.87
17:00 45 1500 47

7ML R R RO R SR B BRI 27 B FRE Ay
HEd

PHERNMSEREFTTHEWN
# 1964~1970 SRR REEM SN K E
BgiBEE D LEXR T EHNAERES H

2.2

b 5~8 AREES, M 12 ABWRE | AJ/LE4
P BT AR ERE R 3,
Kb 4 A~6 ARAE RIS EBED N 1%,
11.7%H1 12.2%, 3% B A Z B EHZH#X 4 H~6
AR BRBNFZHESHHN 10%. 10%H
12%" Bt v 18 B H O SRR R B,
VAN AURAEREABUERBAE —¢
B

54 12

48 10
& A~
; ) 42 8
S = 1 &
= m 36 ¢ W
Wi | OB
BE ®30 4 b
X =

24 )

18 o 0

09:0010:0011:0012:0013:0014:001 5:0016:0017:00

e
2 ABERBSFHRREHMRRE. KRB RE
Fig.2 Diurnal changes of thermodynamic efficiency of
dust devils, surface temperature and solar radiation
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Table 3 Monthly changes of thermodynamic efficiency

and number of dust devil
MARERE HEEE HoOEHE

B @) ©) %) REKS

1 700 -10 27 0
2 1700 -4 6.3

3 2500 6 9.0 12
4 3200 18 11.0 9
5 3500 25 11.7 37
6 3700 30 12.2 44
7 3800 32 12.5 34
8 3600 29 12.0 28
9 3200 21 109 16
10 2500 12 8.8 7
1 1600 1 5.8 3
12 600 -6 2.2 0
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Fig.3 Monthly changes of thermodynamic efficiency of
dust devils and solar radiation
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Table 4 Monthly dust aerosol emissions estimated dust devils

HBRDER PHEKHE FHEYER FHUERPEE BARYER BARYAR BIEDER BRIMEVLEER

At

(km®) (x10%s/d) [g/(m’s)] (x10%) [g/(m’-5)] (x10°9 [g/(m’s)] (x10%)
1 2.8 342 0.8 23 1.13 3.24 0.47 1.34
2 6.9 3.84 0.8 6.4 1.13 9.0 0.47 3.7
3 7.4 4.32 0.8 7.7 1.13 10.8 047 45
4 9.7 4.70 0.8 11.0 1.13 15.0 047 6.2
5 10.7 522 0.8 134 1.13 154 047 6.4
6 11.3 5.40 0.8 14.6 1.13 20.6 0.47 8.5
7 11.7 5.40 0.8 15.1 1.13 214 047 8.9
8 11.0 5.04 0.8 13.3 1.13 18.8 0.47 7.8
9 10.1 4.50 0.8 11.0 1.13 154 0.47 6.4
10 7.7 3.96 0.8 7.3 1.13 103 0.47 43
11 4.9 3.60 0.8 4.2 1.13 6.0 0.47 25
12 2.4 3.24 0.8 1.9 1.13 2.63 0.47 1.1
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Fig4 Seasonal variations of dust emission from dust
devils and surface temperature
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Table 5 Dust aerosol emissions from dust storms
averaged over the Taklimakan desert

PALERHEYE KR RETYRER FHEMANE 228

B [x10kg/(m’-s))] (x10"°m?) (s) (x10%)
400.7 33.76 51.10x3600 250
7.52 33.76 51.10x3600 4.7
427 33.76 51.10x3600 2.7
1.58 33.76 51.10x3600 1.0
0.995 33.76 51.10x3600 0.6
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