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Abstract

In order to overtake a quantitative analysis of effect of anthropogenic heat and different land~use on urban
thermal environment, numerical simulation of surface energy budget was carried out under typical summer
synoptic condition. Because the land-use is different for every subdivision in Pusan the mode includes a sub-grid
parameterization scheme which can caculate heat budget on the mixture surface of various surface condition. It is
beneficial to understand surface temperature of complex urban surface.

The different land-use types are classified of rice field, farm, fruit garden, residential region, forest, water and
swamp by using map scaled 1/25,000 of Pusan metropolitan. The model predicts that maximum heat island
intensity in the central part of Pusan is 7°C at 2000 LST in summertime. The surface temperature is propotional to
the density of constructions. The effect of anthropogenic heat generation on surface temperature is the increase of
0.3°C at 1400LST in the central part of Pusan during summertime.
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Fig. 1. Schematic representation of the parameterization method for the surface energy balance. (S : solar radiation, R

: net longwave radiation, H : sensible heat radiation, IE : latent heat radiation, Z,

: height, u; : velocity at Z,, A :

land - use category, « : albedo, FRH : site fractional relative humidity, ps : soil density, Z,: roughness length, k. :

heat conductivity, 1.2, 3 : land use category number)
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Fig. 2. Topography in Pusan area.
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Table 1. Roughness and heat conductivity parameter
according to the rate of residence.

Rate of residence Roughness length  Heat conductivity

(%) (cm) (calcm™'s™!°C™Y)
70~ 100% 150 597x 1073
20~ 70% 40 4.28% 1073

0~ 20% 10 2.60% 1073

Table 2. Surface parameters due to Land-Use type.

. Site rqlgtivc Heat capacity
Land-Use categories Albedo humidity 1 om-3°C-1)
(%) (cal cm
Rice field 0.17 100 049
Farm 0.t17 100 049
Fruit garden 0.16 100 0.49
Residential region 0.18 60 0.54
Forest 0.16 100 049
Water 0.08 160 1.0
Swamp 0.14 100 1.0
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Fig. 3. Rate of Land-Use type in each 1km? in Pusan. Approximate values of the symbols (%) are given on the right-

hand side.
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Table 3. Boundary condition for clear summer condition.

Upper boundary (300 m)
Ty =Tsea+AM sin (Time-8)2m/24)
Tsea=297.68°C

AM=6
Ui=5m/s
¢q1=0.003g/g

Solar factor
latitude 36.5°
longitude 129°
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Fig. 4. Total anthropogenic heat generation in Pusan at
1400 LST and 2000 LST during summertime (1996).
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Edte] 22 Yo 2 AEH 2=F FA32
oot meeddel NN FErt vha ZhAsgl
o}

o} o} Bak xdol) HF IH #HFE EAT
Az QA2 AE BRAQAA land-usee] w-E
Nz o] Wizl oJsjA L=t wolo

3.3 olZdel &7t

AE WY Al BAL Azl 9@
A3l WAt Aol AFPe] =) A=H
exo) mAE dE 27 A 2GS
dares Agdel WAL Wsh AgPe] WA
g Wz o] AEW A4A SARE Sl
of Amd ex ol AvaRt QB A

J. KOSAE Vol. 16, No. 4(2000)



1100LST

195

LI

1%

174

T T T 1 T T
190 195 200 205 i) 215

1400LST

115

2300LST

196

178

Fig. 6. The simulated heat island intensity in Pusan during summertime.

o} dFdoe] vz & W] AEH =3}
E Q3o =A 9 #A nxe J3¢Fs AF
FAZ=E E 9nl7) 3ok

Fig. 48} zro] AAmlc} A|zhE <lFde] Foid
u Fig. 79} Zo] BE Azt AA =A] FAAA
A A Ao zhe o)A gt 2= Abgo] e}
wod. B3] 1400 LSTel 35 W/m2e] 9124 whdo)
=y ojd) 2% A2 03°CE JElY.

FZof7I A3 A A 16 A4x

a2 2000 LSTell M= HAbe] @2 A HelA
0.1°C2] &%= Abgel Bol=r] oA B3] ofzle) o
) 4n) Bx7} Sejgel] whel AdFde] ofzte <l
F4¢ 99 9&¢& k3 9l7] 9|} Ichinose
3} Shimodozone (1997) AFFA| & tiitoew
22 94 FA6 disiA dFEe] xHAE AR
2] 394l 1400LSTo) 200 W/m29) Q13 w2
of &% ¢ 12°C& ASsAZT ety 2Ae] =



ol FA7} land-user} BAMA)S] G Ao v]X]= o AF 371

1100LST

190

175

2000LST

— T T T
1% 195 0 205 il i)

1400LST
B

195

175

T T T T T
1% 195 n 25 m ums
L

T T T T "
1% 195 200 205 210 215

2300LST

195
1% -T
185
w

175

T T T T T T
190 195 200 206 210 218

Fig. 7. Increase of surface temperature due to anthropogenic heat generation in Pusan.
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