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Abstract

A case study was conducted for a severe wintertime dust event that occurred on December 29, 2007 in Korea.
Three different dust emission schemes, namely, those of Marticorena and Bergametti (1995), Lu and Shao (1999),
and Shao (2004) (hereinafter, referred to MB, LS, and S04 schemes, respectively) were implemented in Weather
Research Forecast with Chemistry (WRF/Chem) to assess their performance in simulating wintertime Asian dust
events. WRF/Chem simulation reproduces dust emission over Mongolia on December 27 and 28, 2007 and the
onset timing of the dust event in Korea well. There is, however, a huge difference among the estimated dust
emission amounts for the three schemes; the dust concentration derived by MB scheme is 6 times larger than that
from LS scheme. The three schemes overestimate dust concentrations when comparing to observed surface-level
PM,, mass concentrations in Ganghwa, Seoul, and Y eongwol. This discrepancy is thought to be mainly due to the
overestimated model winds and the surface condition such as snow cover fraction, which did not adequately
represent the real conditions. Considering frozen soil effect on dust emission, the model results are comparable
with observation data: it isimportant to consider frozen soil in simulating wintertime dust events.
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Fig. 1. The number of dust event days occurred in Seoul for the last 10 years (Source: Korea Meteorological Adminis-

tration).
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Fig. 2. Flow chart of dust emission calculation.
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Table 1. Characteristics of three dust emission schemes.

Scheme Feature Strength Wesakness Remark

MB Empirically-derived Simple Not applicable to soils that Derived by using Saharan

scheme P have more than 20% clay desert data
Physically-based Has physical Complex and Requiring Considering satation

LS . . .
scheme meaning many information bombardment

o4 Physically-based Has physical Complex and Requiring Considering saltation bombardment+
scheme meaning many information aggregate disintegration
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Fig. 3. Weather maps on the surface and 500 hPa during December 27 ~ 29, 2007.
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Fig. 4. Dust mass concentration for the lowest layer derived from S04 scheme. The SYNOP weather reports related with
dust phenomena (black dot) and geopotential height (red contour) at 850 hPa are superimposed.
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Fig. 5. Dust emission derived by (a) MB, (b) LS, and (c) S04 schemes for the period of December 27 ~ 28, 2007.
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WRF/Chem 10m wind field with SYNOP data
28 Dec 2007 (00 UTC) 28 Dec 2007 (12 UTC)
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Fig. 7. Comparison of modeled 10 m wind speed with observation wind field (SYNOP data) for the period of December

28~ 29, 2007. The shading indicates the magnitude of modeled wind speed and the observed wind speeds for
each weather station are superimposed as circles filled with the same color scale.
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