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Development of an automatic estimation method for urban morphology as a basis
for systematization of urban warming adaptation measures
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Based on a morphological analysis of the Tokyo Metropolis, this study
proposes a classification scheme for detailed categorization of heterogeneous urban morphology and
non-uniform land cover, commonly seen in Asian cities. The effectiveness of the proposed scheme and
standards was evaluated by the thermal radiation environment which is mainly defined by the urban
morphological parameters such as building density and height, and land cover characteristics.
Furthermore, a neural network-based method to predict the long-term thermal radiation environment
around buildings was developed. For the neural network, a multi-layer neural network optimized by
genetic algorithms and backpropagation algorithms was employed to achieve high prediction accuracy.
Additionally, the land surface conditions ?enerated by the urban classification method were
incorporated into a mesoscale climate model to predict the regional-scale climate with a more
detailed consideration of urban influences.
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(1) Average building height (2) Land surface temperature

1 Spatial distributions of average building height and land surface temperature

# 1 Category standards

Category Gross building coverage ratio( 1 ) .| Average building height( (BH) ) [m]
1* Compact Super High-rise :0.40 < 45 <
1 Compact High-rise 0.40 < 20 < (BH) = 45
2 Compact Mid-rise 0.40 < 12 < (BH) =20
3 Compact Low-rise 0.40 < =12
4* Open Super High-rise 0.25< A, =040 45 <
4 Open High-rise 0.25< A, =040 20 < (BH) =45
5 Open Mid-rise 0.25< A, = 0.40 12 < (BH) =20
6 Open Low-rise 0.25< A, =0.40 =12
9! Sparse Super High-rise = 0.25 45 <
9*2 Sparse High-rise = 0.25 20 < (BH) =45
9** Sparse Mid-rise =0.25 12 < (BH) =20
9 Sparse Low-rise = 0.25 =12
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2 Linear regression analysis between LST and PSF
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3 Influence of PSF and BH_SD on LST

4 Zoning map
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#* 2  Category standards proposed in this study
A: Parameters for Standard Category| B: Parameters for Sub-class
Category
Ap L] (BH) [m] PSF [-] [ BHSD [m]
1* Compact Super High-rise 45 <
1 Compact High-rise
1-1 20 < (BH) =45 6.37 <
1-11 = 6.37
. 0.40 <
2 Compact Mid-rise 12 < (BH) =20
3 Compact Low-rise
34 =12 0.15 <
3-1l =0.15
4* Open Super High-rise 45 <
4 Open High-rise 20 < (BH) =45
5 Open Mid-rise 12 < (BH) =20
. 0.25< Ap = 0.40
6 Open Low-rise
6-1 =12 0.25 <
6-11 =0.25
9*! Sparse Super High-rise 45 <
9*2 Sparse High-rise 20 < (BH) =45
9** Sparse Mid-rise
9+3.] 12 < (BH) =20 0.35 <
9*3_” = 0.25 =0.35
9 Sparse Low-rise
9-1 0.40 <
=12
9-11 0.15 < PSF = 0.40
9-lll =0.15
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5 Comparison of MRT values predicted by numerical simulation and ANN
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6 Comparison of horizontal distributions of MRT at pedestrian height
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