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Analysis and Fitting of the Instantaneous Size Distribution of
Sand-Dust Aerosol Particles in Helan Mountainous Area

GU Yu-dan  NUI Sheng-jie

Key Laboratory of Atmospheric Physics & Atmospheric Environment NUIST Nanjing 210044 China

Abstract Sand-dust aerosol particle size distributions have been measured by the APS-3310A made by
U.S. A in Bayinhaote Yanchi and Yinchuan nearby the Helan Mountains during the April and May of
1998 and the April of 1999 respectively. A lot of data have been collected under different weather condi-
tions 1i. e. background floating dust blowing sand and sand storm. The rules of sand aerosol particle size
distribution are found through statistical analysis. Sand aerosol concentration is changeable in different
weather processes. During the blowing sand and sand storm weather aerosol concentration changes a lot

but during the floating dust weather the circumstance don’ t exist. The stronger the aerosol concentration

the more the number of aerosol particles greater than 2.5 pm and the more obvious the change in the
concentration of various diameter ranges. During the four processes coarse and fine particles have different
contribution to the surface concentration. The mean instantaneous measured size distributions of sand aero-
sols are characterized by 1-mode-a single peak mode which can be fitted very well by a log-normal distri-

bution function.

2005-07-21 2006-03-03
40365002 QD06
1980- E-mail guyd2003y@ nuist. edu. ¢n

E-mail niusj@ nuist. edu. cn.



501

Key words Helan Mountain area sand aerosol instantaneous size distribution fitting

0
20 70
Sverdrup '
6
2
3 Anderson
6 KB120

son

7

s PMS Fssp-100
9
10-11
1998 45 1999
1
APS-3310A
10
Porter 1
2
1 3
la b
3.7 m/s
12.1 m/s 16
Ander-
APS-3310A le f
1

Table 1  Observational data used
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le d

/s /s
1998-04-22 17 30 58—18 21 12 90 30 3~4
1998-04-28 09 52 49—I11 20 03 152 30 3~4
1998-05-19 23 52 26—00 49 24 100 30 3~4
1999-04-11 12 26 34—12 28 29 6 20 4
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2
Table 2 Diameters at the peak values standard deviations constant and correlation coefficients of

dust size-number size-surface area and size-mass distributions in logarithm normal

/ 1. 154 1.344 2.148 0.676 1.530 2.082 0. 604 1. 484 2.338
pm 1.118 1.302 2.10 0.716 1. 564 2.412 0. 646 1.274 2.170
1. 116 1. 306 2.08 0.704 1. 465 2.104 0. 606 1.336 2.442
1. 126 1.314 2.097 0.708 1.570 2.442 0.616 1.310 2.288
2 8. 80 15.20 16.20 37. 60
o 2.00 3.80 2.80 4.00
o 1. 504 1. 598 1.573 1. 868 1.925 1. 831 1.817 1.935 1.747
1.510 1. 606 1.579 1. 835 1.919 1. 766 1. 694 2.010 1.799
1.516 1. 603 1.570 1.779 1. 853 1. 837 1. 808 1.988 1.784
1. 509 1. 600 1.577 1.842 1. 887 1.782 1.774 1. 988 1.775
c 4.6 19.5 0. 024 20.9 61.5 0. 027 80.3 201.6 0.135
4.0 17.6 0.019 16.5 74.4 0. 045 76.4 185.3 0. 125
4.0 16.2 0.019 11.2 33.9 0. 026 51.1 131.0 0. 089
4.1 16.9 0. 020 21.4 72.1 0.058 66. 4 170. 1 0.110
0. 964 0.977 0.976 0.989 0.992 0.970 0. 968 0.977 0.983
0.963 0.975 0.985 0. 989 0.990 0.978 0.972 0.975 0.978
0. 963 0.981 0.977 0.989 0. 986 0.991 0.971 0.981 0.978
0. 965 0.979 0.982 0.989 0.994 0. 994 0.975 0.983 0.983
1
1998 4 5 1999 4
1
4
T-
2
2.0 pm
0.83~0.86 0.84 ~0.91 0.89 ~0.91
2.0 pm
R 1 Sverdrup G M. Characterization of California aerosols 2 aerosol

size distribution in the Mojave desert J . Atmos Environ 1975 9
5 483-494.
3 2 Porter ] N Clarke A D. Aerosol size distribution models based on



506

29

in situ measurements J .J Geophys Res 1997 102 D5 6035-
6045.
J. 1993 12 2 170-178.
. 1990 J.
1995 6 1 19-28.

Chun Y J Kim J C Choi K O et al. Characteristic number size dis-
tribution of aerosol during Asian dust episode in Korea J . Atmos

Environ 2001 35 15 2715-2721.

2001
J. 2005 25 1 9397.
J. 2005 25 3 336-341.
J. 2001 25 2 243-252.
J. 2005 29 1 147-153.
J. 2005 24 4 3542.

Haywood J] M Francis P N Glew D et al. Optical properties and

direct radiative effect of Saharan dust A case study of two Saharan

dust outbreaks using aircraft data J .J Geophys Res 2001 106
D16 18471-18430.

18

20

21

22

D . 2004.
I 2005 23 3 311-315.
CE-318
J. 2004 27
5 615-622.
J.
2005 25 3 448-449.
J.
2003 22 1 4446.
L2000 6 4
J.
2002 26 1 1-7.
M . 1995.
M .

1981 142-154.

D’ Almeida G A Schutz L N. Mass and volume distribution of
mineral aerosol and soils of the Sahara J . Climate Appl Meteor
1983 22 233-243.

Nishikawa M Kananmori S Knnamori N et al. Kosa aerosol as e-
olian carrier of anthropogenic material J . The Science of the To-
tal Enviroment 1991 107 13-27.

D’ Almeida G A. On the variability of desert aerosol radiative
characteristics J . J Geophys Res 1987 92 D3 3017-3026.



