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Impact of Boundary Layer and Cloud Microphysics
Schemes in WRF Model on Numerical Simulation of Two
Yellow Sea Fog Cases

Rao Lijuan', Gao Shanhong’, Zhang Kai'
(1 Huangdao District Meteorological Office in Qingdao, Qingdao 266400 2 Ocean University of China, Qingdao 266100)

Abstract: Four groups of numerical experiments covering two heavy sea fog events (March 6-8, 2006 and March 27-28,
2012) over the Yellow Sea were conducted by using WRF model and its 3DVAR system. The simulation results showed that the
simulated fog areas were very similar to the observation for the dense sea fog case in 2006 if YSU was adopted as boundary layer
scheme and Lin was chosen as cloud microphysical scheme. The simulated fog areas of YSU and Thompson scheme, MYNN
and Lin scheme came second. When adopting MYJ as boundary layer scheme, the simulated fog areas were very poor compared
with observation regardless of the cloud microphysical scheme. For the thin sea fog case in 2012, simulated sea fog area mostly
depended on boundary layer scheme but little on cloud microphysical scheme. The best combination of boundary layer scheme
was MYNN, while neither YUS nor MYJ can properly simulate the sea fog process.
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Fig. 1 Satellite observation from 6 to 8 March, 2006®"

(Figs. 1a and 1e, Figs. 1e and 1f are MODIS and MTSAT-1R visible images, respectively. Figs.1 b—-1c and 1g-1i are
MTSAT-1R dual-channel derived images (brown color represents sea fog/ stratus, dark green and dark — blue colors
indicate land and ocean, respectively, and other colors represent bright temperature distribution of the channel-1) .
Figs. 1a-1i represent the following time: 1022, 2000 BT on 6 March, 0200, 0800, 1225, 1400 and 2000 BT on 7 March,
0200 and 0500 BT on 8 March, respectively. The symbols “” , “A” , “0” ,and “x” represent the observed
visibility with values 0-1 km, 1-2 km , 2-10 km and more than 10 km, respectively)
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Fig. 2 The sea fog detection algorithm using MTSAT data from 27 to 28 March 2012
(The fog area and fog top height, the meanings of the symbols in the figure are shown in Fig. 1)
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Fig. 3 Vertical sections of temperature and winds along the A-B line of Fig. 5 from sea surface to 800 hPa
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Fig. 4 Vertical sections of temperature and winds along the C-D line of Fig. 5 from sea surface to 800 hPa
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Fig. 5 Domains of WRF numerical experiment
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Table 2 Design of experiments
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Fig. 6 Evolution of the first group of simulated sea fog case 2006
(The markers “X” and “x” have the following meaning: X represents experiment Exp—X (X=A, B, C, D), and x
represents simulated time serial number (x=a, b, ¢, d, e, f))
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Fig. 7 Evolution of the second group of simulated sea fog case 2006
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Fig. 8 Evolution of the sea fog case 2012 numerical experiments
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