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Abstract

In order to incorporate correctly the large or local scale circulation in an atmospheric model, a nudging term is
introduced into the equation of motion. The MM5 model was used to assess the meteorological values differences
in each case, during 0zone episode days in Gwangyang bay. The main objective of this study is to investigate the
effect of horizontal and vertical flow fields according to the surface and vertical observation data assimilation by
upper wind conditions. Therefore, we carried out several numerical experiments with various parameterization
methods for nudging coefficient considering the upper wind conditions (synoptic or asynoptic condition). Nudging
considering the synoptic and asynoptic nudging coefficient does have a clear advantage over dynamic initialization,
therefore appropriate limitation of these nudging coefficient values on its upper wind conditionsis necessary before
making an assessment. Obviously, under the weak synoptic wind, there was apparent advantage associated with
nudging coefficient by the regional difference. The accuracy for the prediction of the meteorological values has
been improved by applying the appropriate PBL (Planetary Boundary Layer) limitation of circulation.
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Fig. 1. The surface weather chart for synoptic (a) and asynoptic (b) upper wind conditions.
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Fig. 2. The coarse and nested grid domains used in this study (The analyzed weather sites (®) and observed sites (A).

Table 1. The grid system of the horizontal dimensions for model integration and physical parameterization in Fig. 2.

Domain 1 Domain 2 Domain 3 Domain 4
Horizontal grid 120 x 100 97 x 85 91 x 82 70%x 70
Horizontal resolution 27km 9km 3km 1km
Vertical grid 33 layers
Physical options MRF PBL Scheme
Grell Cumulus Scheme
Mixed phase Scheme
RRTM Longwave Scheme
Initial data NCEP/NCAR CDAS Reanalysis data
Time period 2009. 05. 19. 1200UTC~ 2009. 06. 07. 0000UTC
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Table 2. The description of MM5 numerical experiment for each case.

Case Radius of influence (km)
Base
MM5 FD Default nudging coefficient (10 s™%) 2
NCRO.5 Strong syn. . - "
FD_NCR NCR6.0 Weak syn. Nudging regard of coefficient (10™*s™) 2
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Fig. 5. (@) The horizontal wind stream line between Base (1) and FD_NCR (2) case on a weak synoptic day. (b) The same
as in Fig. 5(a) in case of on a strong synoptic day.
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