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Abstract A fast running model comprising the climate change effects is proposed for urban heat environment
simulations so as to be used in urban heat island studies and/or the urban planning practices. By combining Hot City Model, a
high resolution urban temperature prediction model utilizing the Lagrangian particle tracing technique, and the numerical
weather simulation data which are constructed up to year of 2100 under the climate change scenarios, an efficient model is
constructed for simulating the future urban heat environments. It is applicable to whole city as well as to a small block area of
an urban region, with the computation time being relatively short, requiring the practically manageable amount of the
computational resources. The heat environments of the entire metropolitan Seoul area in South Korea are investigated with
the aid of the model for the present time and for the future. The results showed that the urban temperature gradually
increase up to a significant level in the future. The possible effects of green roofs on the buildings are also studied, and we
observe that green roofs don’t lower the urban temperature efficiently while making the temperature fields become more
homogeneous.
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Fig. 1. Daily minimum temperature in South Korea accord-
ing to the RCP 2.6 scenario on August 14, 2030 (a) and
August 14 2050 (b).
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Fig. 2. Daily maximum temperature in South Korea accord-
ing to the RCP 2.6 scenario on August 14, 2030 (a) and
August 14, 2050 (b).
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Fig. 3. Daily maximum temperature (a) and daily minimum temperature (b) of the metropolitan Seoul, August 14 from year

of 2011 to 2100.
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Fig. 4. HCM-calculated temperature (°C) distribution in the
metropolitan Seoul, 14:00 August 14, 2015.
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Table 1. Mean and standard deviation of temperature in
Seoul in 2015 and in 2030, 2050, 2100 following RCP 2.6 and
8.6.

Case Avg.[°C] Std.[°C]

2015 32.52 2.28
RCP 2.6 2030 35.92 2.30
RCP 2.6 2050 36.92 232
RCP 2.6 2100 39.20 232
RCP 8.5 2030 35.92 2.30
RCP 8.5 2050 37.32 2.31
RCP 8.52100 42.52 2.36
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Fig. 7. HCM-calculated temperature (°C) distribution in the
metropolitan Seoul, 14:00, August 14, 2015, when the
entire buildings have all gray roofs (a) or when have all ideal
green roofs (b).
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Fig. 8. RCP8.5 HCM-calculated temperature (°C) distribution
in the metropolitan Seoul, 14:00, August 14, 2100, when

the entire buildings have gray roofs (a) or when have all
ideal green roofs (b).
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Fig. 9. HCM-calculated temperature (°C) distribution inside
the red rectangle of Fig. 7 enlarged, 14:00, August 14, 2015,
when the entire buildings have gray roofs (a) or when have
all ideal green roofs (b).
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Fig. 10. RCP8.5 HCM-calculated temperature (°C) distribu-
tion inside the red rectangle of Fig. 8 enlarged, 14:00,
August 14, 2100, when the entire buildings have gray roofs
(a) or when have all ideal green roofs (b).
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Table 2. area-averaged temperatures and temperature
variations in the metropolitan Seoul, calculated by HCM.

Case Avg.[°C] Std.[°C]
2015 32.52 2.28
2015GR
(all buildings have the green roofs) 3279 2.24
RCP8.5 2100 42.52 2.36
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