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2. A new combined method based on WUDAPT L0 method and GIS method 

types don’t significantly affect the accuracy
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Fig. 1 A new combined method for mapping LCZs based on WUDAPT L0 

method 0 

 
Fig. 2 (a) LCZ map on 100 m resolution;(b) land 

use map of Sendai. 
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Table 1 Geometric, surface cover, and radiative properties of the LCZ built types in Sendai and the ranges in the lookup table 

LCZ 
BH (m) BSF SVF PSF ALB 

Mean SD Stewart 
& Oke Mean SD Stewart 

& Oke Mean SD Stewart 
& Oke Mean SD Stewart 

& Oke Mean SD Stewart 
& Oke 

LCZ 2 
(compact mid-rise) 19.61 9.98 10 - 25 0.29 0.13 0.4 - 0.7 0.67 0.14 0.3 - 0.6 0.04 0.04 <0.2 0.13 0.01 0.10 - 

0.20 
LCZ 3 

(compact low-rise) 7.21 2.41 3 - 10 0.26 0.08 0.4 - 0.7 0.79 0.07 0.2 - 0.6 0.08 0.04 <0.3 0.14 0.01 0.10 - 
0.20 

LCZ 5 
(open mid-rise) 9.15 5.15 10 - 25 0.14 0.11 0.2 - 0.4 0.88 0.08 0.5 - 0.8 0.17 0.11 0.2 - 0.4 0.15 0.02 0.12 - 

0.25 
LCZ 6 

(open low-rise) 6.52 2.01 3 - 10 0.21 0.09 0.2 - 0.5 0.82 0.08 0.6 - 0.9 0.16 0.09 0.3 - 0.6 0.14 0.02 0.12 - 
0.25 

LCZ 8 
(large low-rise) 7.53 3.66 3 - 10 0.22 0.16 0.3 - 0.5 0.90 0.07 >0.7 0.05 0.04 <0.2 0.16 0.02 0.15 - 

0.25 
LCZ 9 

(sparsely built) 6.31 1.55 3 - 10 0.06 0.07 0.1 - 0.2 0.94 0.07 >0.8 0.34 0.17 0.6 - 0.8 0.17 0.02 0.12 - 
0.25 

LCZ 10 
(heavy industry) 7.00 2.65 5 - 15 0.12 0.13 0.2 - 0.4 0.95 0.06 0.6 - 0.9 0.07 0.05 0.4 - 0.5 0.18 0.03 0.12 - 

0.20 
 

3. Evaluation of LCZ classifications via the distributions of air Temperature and LST under the influences of 

sea-land breeze 

–

–

p

4. A meso-scale climate modelling method using LCZ for quantitative scenario analyses on air temperature, 

energy consumption and heat strokes  
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Fig. 3 Calculations domains for WRF and the domain of ROI 

 
Fig. 4 The average air temperature comparison in 

24 hours during the period 

Table. 2 The setting of the cases and the results of RMSE and MB by comparing the cases to the observed data 

Items Urban 
morphology Urban Fraction Heat Release of 

Vehicles RMSE MB Max Min 

OBS - - - 0 0 28.080 23.050 

Case i GIS Sendai GIS Sendai Yes 0.888 -0.271 28.066 21.699 

Case ii GIS Sendai WUDAPT_1 Yes 0.981 -0.540 27.740 21.491 

Case iii WUDAPT_2 WUDAPT_2 Yes 0.915 -0.359 27.956 21.581 

Case iv GIS Sendai GIS Sendai NO 0.889 -0.282 28.082 21.749  
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