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B9 ®26m/sKomojii (BidiE) 13 dbdbii 34m/s RO GHICHEY)
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Simulating Thermal and Wind Dynamics to Aid
Environmental Planning : Case Study for
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Summary : This study aims to demonstrate how simulated thermal and wind dynamics can be integrated
into urban environmental planning. Three dimensional GIS and CFD simulations were employed to
investigate the effects of green space and wind flows on urban cooling, using a plan of Setagaya campus
of TUA as a case study. We evaluated the current configuration of the campus in relation to its thermal
environment and wind conditions and showed that 1) summer daytime temperatures in a green space
area for Bajikouen, an avenue of Zelkova and a grove of Metasequoia were 2-3 degrees Celsius lower
than urban areas within the campus ; 2) trees near the main gate help mitigate southerly wind speeds,
and a campus building along Setagaya Street shelters the Bajikouen area and the Zalkova avenue from
the same southerly wind ; 3) north-westerly winds are split after striking building No. 18, resulting in
high winter daytime wind speeds ; 4) split wind flows from the south, striking a newly constructed
research building, resulted in high summer daytime winds. Finally we evaluated proposed campus
redevelopment plans on the basis of thermal and wind dynamics, demonstrating how the simulation of
the thermal environment from remotely sensed data and of wind dynamics through CFD can improve
environmental planning in urban areas to the benefit of civil society.

Key words : Environmental planning, cooling of urban green space, wind dynamics, Geographical Information
System (GIS), Computational Fluid Dynamics (CED)
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