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Abstract The purpose of this study is to build urban canopy model (Met Office Reading
Urban Surface Exchange Scheme, MORUSES) based to Unified Model (UM) by using urban
building information data in Seoul, and then to compare the improving urban canopy model
simulation result with that of Seoul Automatic Weather Station (AWS) observation site data.
UM-MORUSES is based on building information database in London, we performed a sensitiv-
ity experiment of UM-MOURSES model using urban building information database in Seoul.
Geographic Information System (GIS) analysis of 1.5 km resolution Seoul building data is
applied instead of London building information data. Frontal-area index and planar-area index of
Seoul are used to calculate building height. The height of the highest building in Seoul is 40m,
showing high in Yeoido-gu, Gangnam-gu and Jamsil-gu areas. The street aspect ratio is high in
Gangnam-gu, and the repetition rate of buildings is lower in Eunpyeong-gu and Gangbuk-gu.
UM-MORUSES model is improved to consider the building geometry parameter in Seoul. It is
noticed that the Root Mean Square Error (RMSE) of wind speed is decreases from 0.8 to 0.6 m
s”' by 25 number AWS in Seoul. The surface air temperature forecast tends to underestimate in
pre-improvement model, while it is improved at night time by UM-MORUSES model. This
study shows that the post-improvement UM-MORUSES model can provide detailed Seoul
building information data and accurate surface air temperature and wind speed in urban region.
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Plan area density:

A=AJA Ao
oREy

Ap = 22.88fF — 59.47f3 4 57.75f}
—25.11f + 4.33f2 4+ 0.19f,
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Frontal area density:

A=AJA Aeal N

Ap = 16.41f5 — 41.86f; + 40.39f}
—17.76f] + 3.24f2 + 0.06f,.

Fig. 1. Schematics and an empirical fitting function for London and of plan area density and frontal area density (Bohnenstengel

et al., 2011).
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Fig. 2. The urban input parameters for the 1 km model domain: (a) urban land-use fraction, (b) planar-area index and (c) frontal-
area index for 270° wind direction. The white line indicates urban fractions of 0.5 and higher (Bohnenstengel et al., 2011).
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Fig. 3. The 5 m resolution of DEM (Digital Elevation Model), DBM (Digital Building Model) and LC (land Cover) data in area

of Seoul (NIMR, 2014).

Fig. 4. Schematic description of one building block in lot area by transforming irregular building group into one rectangular

building (Yi et al., 2015).
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Fig. 5. (a) UM-MORUSES model domain, and (b) the urban fraction value change using EGIS Land cover data.
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Fig. 6. The spatial distribution shows urban geometric variables (a) an empirical fitting function London and (b) the building
information data in area of Seoul. (¢) The input data of UM-MORUSES for average building height, height-to-width and roof-

canyon fraction in area of Seoul.
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Fig. 9. Time series of temperature at 400 (upper) and 403 (lower) AWS sites from 18 to 24 June, 2017 (black: AWS, red: CTL,

green: EXP).
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Fig. 10. Time series of wind speed at 400 (upper) and 403 (lower) AWS sites from 18 to 24 June, 2017 (black: AWS, red: CTL,
green: EXP).
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