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Measurement of saltation process over gobi and sand dunes in the Taklimakan Desert
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Abstract

To understand the wind erosion process and its relation to the meteorological and soil physical
parameters, a new Sand Particle Counter (SPC) was newly developed to precisely measure the saltation process.
The SPC detects a signal change when a saltation particle passes through the slit between the Laser beam transmitter
and receiver. From this signal change, we can measure saltating particles from 30 to 667 um in diameter with
32 bin classes and the particle number of each bin class every second. We have operated this SPC together with
automatic weather station in the field, and it proved to be useful for the saltation process study when data
corrections and calibration were properly made.

During the observation period (April 1 to 21, 2002), a total of eight dust events occurred; we analyzed
the April 5 and 14 events. The results can be summarized as follows: (1) Total saltation fluxes in the April
5 case from 1223 to 1430 UT were 37.93 Kg/m®> for the gobi site at 30 cm height, 43.71 Kg/m®> for the gobi site
at 20 cm height, and 2.61 Kg/m®> for the dune site at 30 cm height. (2) Saltation flux at the gobi site in the
April 5 case is one order of larger than that of the sand dune, though the distance between the sites is 4 km.
This is because the number of the parent soil particles around 80 pum at the gobi site is more than 10 times
greater than that of the dune site. (3) Height dependency of saltation particle size and number was found in
the gobi site, i.e., the saltation particle size distributions at the gobi sites in the April 5 case indicate
that the number size distribution of the coarse particles, 117 to 554 um, at 20 cm height is greater than that
at 30 cm height. This size-height dependency is reasonable from a physical point of view. However, present theory

cannot explain this well.
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LRAIfEL 725 7= (Yamada et al., 2002) .44, BAZE L7- 1 583, E5AHEE O EENRKE N o727, kL
FOFRARCE B COFRNH KRS T2, ZOBLBEMAT-FER, K40um 225 600 um £ TOTRKKI % 1 BT &
232Kt T AT CTENENFET 5 Z ENAIREE 72 o T, ZOEEE O P —IICfbiv i b — —FHAZE E X,
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B ORRIZE LS KR CT/R L TV, BT EOELITIC & - Tl &k 2 S D RIFE O M 288 & B < fE8
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Fig. 1 Sand Particle Counter
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Fig. 2 Time variations of the saltating particle numbers in one second intervals (thin lines) and 21-second moving averages
(thick lines) at 30 cm height for the gobi site from 1223 to 1233 UT, April 5, 2002 (Mikami et al., 2004)



80 T T T T T T T T T T T
70 =======dune 30 cm
========= gobi 30 cm
60~ gobi 20 cm
>
o
=) 50 [~ 1
£
o)
R
>
E 40 |
i3
=
S ok -
g
=
<
5]
20— —
10 -
0 | gy | | L .
1200 1220 1240 1300 1320 1340 1400

Time (UT, April 5, 2002)

Fig. 3 Time variation of the saltation flux in g/m’s, from 30 to 667 um, for the dune site at 30 cm height and for the gobi

sites at 20 cm and 30 cm height during the April 5 dust event (Mikami et al.,2004).
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Fig.4 Parent soil particle size distribution in % of weight basis for the dune site and the gobi site. The data of the gobi

site is the average value of three samples taken at different places around the site (Mikami et al., 2004).
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Fig.5 Particle size distribution of the saltating particles. Relationship between the gobi sites for 20 cm and 30 cm height

(Mikami et al., 2004).



