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Future projections of dry island phenomenon in the Nagoya metropolitan area
and its impact assessment on thermal comfort
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In this study, future projections of dry island phenomenon in the Nagoya metropolitan area and its effects on the
outdoor thermal comfort were conducted by a regional atmospheric model, WRF (Weather Research and Forecasting).
The simulations were performed for three periods (2013, the 2030s, and the 2050s), and the projected dry island
phenomena for the target periods were compared. For the future projection of the 2050s, particularly, three urban heat
island countermeasures, i.e., (1) a reduction of anthropogenic heat release, (2) an increase in albedo, and (3) an
increase in evaporation efficiency, were introduced. The effects of those countermeasures on the dry island
phenomenon and outdoor thermal comfort were quantitatively investigated.
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Fig.1 Computational domains (Gray: Urban area)

Tablel Computational domains and grid layout

Domain size Grid points
(Horizontal grid size)
Domainl | 1975km x 1975km x 21 km 79x79%34
(25 km)
Domain 2 500 km x 500 km x 21 km 10010034
(5km)
Domain3 | 120km x120km x21km 120 % 120 x 34
(L km)
Table2 Computed cases
Maximum
anthropogenic Albedo ] Evgporatlon
heat release efficiency [-]
Wim?
Case0 | Aug., 2013 50 0.1 0.0
Casel | Aug.,2030s 50 0.1 0.0
Case 2 50 0.1 0.0
Case 2-1 0 0.1 0.0
— 1 Aug., 2050s
Case 2-2 50 0.5 0.0
Case 2-3 50 0.1 0.3
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Fig.2 Diurnal variation of the anthropogenic heat release rate
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Fig.3 Horizontal distributions of the monthly-averaged absolute humidity at 14:00 at a height of 2 m
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Fig.4 Diurnal variations of the monthly-averaged absolute humidity
and relative humidity at a height of 2 m at Nagoya
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Fig.5 Comparisons of the monthly-averaged air temperature
and absolute humidity at 14:00 at a height of 2 m
among the cases in the 2050s
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Fig.6 Horizontal distribution of the monthly-averaged
absolute humidity at 14:00 at a height of 2m (Case 2-3)
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Fig.7 Comparisons the monthly-averaged WBGT at 14:00
at a height of 2m among the cases in the 2050s
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