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In urban area, thermal pollution associated with heat island phenomena is generally regarded to make urban
life uncomfortable. To overcome this urban thermal pollution problem, urban planning with consideration of
urban climate, represented by the concept of urban ventilation lane, is widely practiced in many countries.

In this study, the prevailing wind ventilation lane of a local winds in Daegu during the warm climate season
was investigated by using surface wind data and RAMS(Reasonal Atmospheric Model System) simulation. The

domain of interest is the vicinity of Daegu metropolitan city(about 900 &n:?) and its horizontal scale is about
30km. The simulations were conducted under the synoptic condition of late spring with the weak gradient wind
and mostly clear sky. From the numerical simulations, the following two major conclusions were obtained:

(1)The major wind passages of the local circulation wind generated by radiative cooling over the mountains(Mt.
Palgong and Mt. Ap) are found. The winds blow down along the valley axis over the eastern part of the Daegu
area as a gravity flow during nighttime. (2)After that time, the winds blow toward the western part of Daegu
through the city center. As the result, the higher temperature region appears over the western part of Daegu

metropolitan area.
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Fig. 1. Synoptic weather charts at 0900LST on (a)10, (b)11 and (c)12 May 2003.

Table 1. Basic features of the numerical simulation model

Basic equations

Non-hydrostatic Reynolds-averaged primitive equation

Grid structure

Standard C grid(Mesinger and Arakawa'”)

Vertical coordinate

Terrain—following system(Gal-Chen and Somerville

20) )

Map Projection

Polar-Stereo graphic projection

Advection Leapfrog-type schemes and forward-upstream scheme(Tremback™’)
Turbulent Kinetic Energy Mellor and Yamada level 2.5 scheme™
parameterization Deardorff _scheme™

24)

Surface layer fluxes 1 ouis
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Fig. 2. Location of wind observing sites in Daegu.
The thick solid-line shows boundary of Daegu.
The numbers are index of sites: 1. Keimyung,
2. Hwawon, 3. Dowon, 4. Gamsam, 5. Seogu, 6.
Pyungri, 7. Namgu, 8. Sadebugo, 9. Daegu
Weather Station.
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Fig. 3. Distributions of simulated wind field(unit: m/s) on (a) 0900LST, (b) 1500LST, (c) 2100LST and (d) 0300LST
11-12 May, respectively. A-F indicate major points related to wind ventilation lane.
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Table 2. The estimated total amount of mountainous wind outflow at the each major wind passage axis(unit:

ton/sec)
Height(m) ‘ Sincheon .Dowon-chi ?algeofcheon . Ion—-cheon
wind speed(m/s) wind speed(m/s) wind speed(m/s) wind speed(m/s)

15 38 21 14 1.1

46 37 2.0 1.3 1.0

83 34 1.8 1.0 1.0

126 25 0.6 0.8 0.6
width about 6km about Tkm about 7km about 6km

Tjﬁloﬁiz;l/ts?f 3,100 1,700 1,300 900
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Fig. 7. Distributions of observed wind field(unit: m/s) on (a) 1500LST 11 May and (b) 0300LST 12 May, respectively.
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