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Abstract

Prognostic meteorological model, MM5V3 (Mesoscale Model 5 Version 3) was used to assess the effects of the
land-use modifications on spatial variations of temperature and wind fields in Busan during the selected period of
summer season in 2000. We first examined sensitivity analysis for temperature between MMS5V3 predictions and
meteorological data observed at 4 AWS (Automatic Weather System) stations in Busan, which exhibited low struc-
tural and accurate errors (Mean Bias Error, MBE: 0.73, Root Mean Square Error, RMSE: 1.18 on maximum). The
second part of this paper, MM5V3 simulations for the modification of land-use was performed with 1 km resoluti-
on in target domain, 46 X 46 km? area around city of Busan. It was found that modification result from change of
surface land—use in central urban area altered spatial distributions of temperature and wind. In particular, heat isla-
nd core moved slightly to the seaward at 1300 LST. This results may imply that modification of surface land-use
leads to change the thermal environments; in addition, it has a significant effect on local wind circulations and dis-
persions of air pollutants.
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Fig. 1. Topography of MM5V3 modeling 4th domain. Sha-
ded rectangle and circle denote district (D1: Seo-
myeon, D2: Dong-Lae, D3: Kwangbok-dong, D4:
Ku-po) and AWS monitoring sites (A1: Pier 5, A2:
Kae-kum, A3: Soo-young, A4: Sin-pyeong) in
Busan.
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Fig. 2. Spatial distribution of the mean air temperature in

August 1998.
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Fig. 3. The nested grid system configuration for urban
climate effect from MM5V3 (each grid size is 27, 9,
3 and 1 km resolution).
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Table 1. Description of vegetation categories and physical parameters during summertime (15 April~ 15 October) in
modeling domain from USGS.

_ Moisture Emissivity Roughness Thermal inertia

Land-use category Albedo (%) availability (% at 9 um) length (cm) (calem?k™' s7'7%) Percentage
Urban land 18 10 88 50 0.03 5.9
Dryland crop. past. 17 30 92 15 0.04 1.5
Irrg. crop. past. 18 50 92 15 0.04 124
Crop./Grs. mosaic 18 25 92 14 0.04 1.1
Crop./Wood mosaic 16 35 93 20 0.04 16.3
Grassland 19 15 92 12 0.03 <1
Shrubland 22 10 88 10 0.03 2.7
Mixed forest 13 30 94 50 0.04 8.8
Water bodies 8 100 98 0.01 0.06 51
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Fig. 4. Dominant vegetation category in modeling domain. Rectangle (right side) presents modified area from urban to
crop and wood mosaic.
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Fig. 5. Hourly variations between observed and calculated air temperature at meteorological monitoring site in Busan
from Q900 LST on 12 August 2000 to 0900 LST on 14 August 2000.
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Fig. 6. Hourly variations between observed and calculated wind speed and wind direction at meteorological monitor

ing site in Busan from 0900 L.ST on 12 August 2000 to 0900 LST on 14 August 2000.
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Table 2. Error analyses between observed and calculated air temperature and wind speed at each meteorological

monitoring site in Busan during the simulated period (12 to 14 August 2000). (Unit :°C and ms™Y)
Pier 5 Kae-kum Soo-young Sin~pyeong
Temp.  Wind speed Temp.  Wind speed Temp. Wind speed Temp. Wind speed
MBE -0.56 -1.07 0.29 -0.89 0.73 1.01 0.24 -1.81
RMSE 0.96 1.59 0.87 1.43 1.18 2.05 0.75 228
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Fig. 7. Time series of difference between base and modified case in each meteorological monitoring site during the

simulated period (12 to 14 August 2000).
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Fig. 10. Time series of difference between base and modified air temperature in Fig. 9 (a).
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