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Abstract

Heat island phenomena in Chuncheon (Korea) were investigated using air temperature measured by automatic
weather stations and temperature datal oggers located at rural and urban sites. Numerical simulation of the pheno-
mena was performed using Weather Research and Forecasting Urban Canopy Model (WRF-UCM) and results were
compared with the observation. The model was initialized with NCEP/FNL data. The horizontal resolution of the
finedomain is 0.33km. The results of observational analyses show that the intensity of heat island was significantly
higher during the nighttime than during the daytime. The highest measured temperature difference between rura
and urban site is 3.49°C and average temperature difference varies between 1.4 and 1.9°C. Good agreement was
found between the simulated and observed temperatures. However, significantly overestimated wind speed was
found at the urban sites. The linear regression analysis between observed and simulated temperature shows high
correlation coefficient 0.96 for urban and 0.94 for rural sites while for wind speed, a very low correlation coefficient
was found, 0.30 and 0.55 respectively.
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Fig. 1. Study area of the Chuncheon. Urban HOBO sites
are marked with a triangle, and rural HOBO sites
with a open square. Circle shows the position of
AWS site.
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Table 1. Urban canopy parameters in WRF for three urban lan-use categories: low-intensity residential (31), high-
intensity residential (32), and industrial and commercial (33) (Chen et al., 2010).

Urban type in the study

Parameter
31 32 33
h (building height) 5 75 10
AH (Anthropogenic Heat) Wm? 20 50 90
Fup (urban fraction) Fraction 05 0.9 0.95
Zr (roughness length for momentum over roof) 0.01 0.01 0.01
Zyw (roughness length for momentum over Wall) 0.0001 0.0001 0.0001
Z (roughness length for momentum over road) 0.01 0.01 0.01
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Table 2. Details of the physics options used in the WRF
model.

WRF V3.1

Physics options
27km - 9km - 3km - 1km - 0.33km

horizontal resolution

Urban Canopy Model  on (1km, 0.33km)

Vertical layers 35 layers(top: 50 mb, bottom: 998 mb)
PBL scheme Y SU scheme

Microphysicsoption ~ WSM6

Initialization NCEP/FNL

Radiation scheme ra_lw: RRTM scheme/

ra_sw : Dudhia scheme

Topograpy &
Landuse Data ASTER_GDEM/KME
Land SurfaceModel ~ Noah_L SM (Chen and Dudhia, 2001)
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Fig. 2. Distribution of topography (a) and landuse map (b) in Domain-5 of the model region.
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Table 3. Diurnal variations of urban heat island intensity in Chuncheon for Sep. 2009.

Day
Temp.
8/31 91 92 9/3 9/4 95 9/6
Average(°C) 1.65 173 192 1.76 1.62 1.49 1.48
Maximum (°C) 313 3.16 349 311 321 3.02 274
Minimum (°C) -0.31 0.37 0.29 0.05 0.15 —0.05 -0.22
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from the theodolite during four take offs at 15
LST, 18 LST, 21 LST August 31 and 00 LST Sep-
tember 1, 2009.

3.2.3 WRF 2&9| C{7|ZAIEWS 7|& 2AL Bt

d4de] dHREE A537] 413 Tethered sonde
5 ol g3 AR F= 71E FAsk o
A 29 FxEs 29 ZAds vmsisish(ad 11)
w3 H5AH ) A4 T FEH5E TelE] Slsted
A 717k 3/ =2 7 9)7] (theodolite) & o] &3
Piba Zx)3te] = Aztel wlwatgt (23 12). =
AA o] 29l A4 oF 400m o) abe] el A
1"Cui9le] 22 zfele Mol glovt A& HTo]

ko)) 7] 33 8F 3R] A 28U A 2 &

Table 5. Summary statistics of simulated and observed
for meteorological parameters during the period.

Urban (Met. st) Rura (Goeunri)
Statistics
Temp.(K) WS(m/s) Temp.(K) WS(m/s)
r 0.96 0.30 0.94 0.55
RMSE 1.38 1.47 1.67 1.67
FB 0.0004 —-0.1006 —0.0002 —1.0473
MB 0.122 —-0.187 —0.048 —-1.158
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