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Analysis of Sea-breeze Frontogenesis over
the Coastal Urban Area Using Urbanized MM5
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Abstract

To analyze the physical processes of sea-breeze development over a coastal urban area, numerica simulation for sea-
breeze (SB) and its frontogenesis was examined based on urbanized MM5 (UMMS5) with urban canopy parameteriza-
tion. On 6 August 2006, SB and its front were well developed in Busan under a weak offshore flow. As aresult of
wind vector, ZVB (Zero Velocity Boundary), potential temperature obtained the uMM5, at 0900 L ST, SB advanced
below 200 m height in the coastal areas and the internal boundary grew with the urban coastal region. At noon, the
height of the SB head with updraft was approximately one and a half times(~600m) higher than its depth in central
urban. Applying the frontogenesis function, the SB structure for frontogenesis and frontolysis were complicated
spatially; the dynamic effects of wind (i.e. convergence and tilting term) could play an important role in the growth

of SB, especialy the convergence effect.
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Fig. 1. Five horizontal domains and terrain height of the domain 5 for uMM5 simulation. Thick line (A-B) indicates loca-
tion of vertical cross section. MN and SY represent Myeongnyun and Suyeong, respectively.

Table 1. Configuration of uMMS5.

Domain 1 Domain 2 ‘ Domain 3 Domain 4 Domain 5
MMS5 application MM5 uMM5
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Fig. 2. Vertical distributions of potential temperature (solid
line; interval=0.5 K), circulation wind vector (arrow)
and vertical wind speed (shaded counter; interval=
0.1m s7') in the plane of the cross-section along
line A-B on 6 August 2006. The zero-velocity boun-
dary (broken line) represents the sea-breeze.
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Fig. 3. Two-dimensional turbulent heat flux (interval=1 x
1073K s7") for in the plane of the cross-section
along line A-B at 0900 LST (upper) and 1200 LST
(lower) on 6 August 2006. Full contours express
positive value, dashed contours negative value,
respectively. The zero-velocity boundary (gray solid
line) represents the sea-breeze.
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Fig. 4. Each term for frontogenesis function of 8-field (in-
terval=1x10"®*K m™' s7") at 0900 LST on 6 August
2006 in the plane of the cross-section along line
A-B in Fig. 1. (a) confluence term, (b) tilting term,
and (c) diabatic heating term. Full contours express
frontogenetic, dashed contours frontolytic effects,
respectively. The zero-velocity boundary (gray solid
line) represents the sea-breeze.
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