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 The effects of vegetation and building layout in the summertime thermal environment 
have been evaluated with numerical models for an imaginary development a few square 
kilometers in area. Firstly, heat fluxes from various ground cover materials such as 
asphalt, concrete, etc., were calculated with a vertically one-dimensional heat-balance 
model for a typical summer day. This model took into account the static stability of the 
atmosphere in the boundary layer. Heat fluxes from trees, which were evaluated at both 
the crown and the ground surface, and from the walls and rooftops of buildings, are also 
evaluated. Sensible heat fluxes into the atmosphere thus obtained were then used as 
boundary conditions in three-dimensional simulation of the air heat flow in the 
development area. The simulation shows that the air temperature during daytime in summer 
depends significantly on the amount of vegetation in open space between buildings. It is 
shown that spatial coverage by trees of 30% of open space is sufficient to lower the air 
temperature in the area, leading to significant improvement of thermal conditions. It is 
also shown that trees are much more effective in moderating the thermal conditions at 
the level of pedestrians than low vegetation such as grass. The method developed here 
can be applied to design of optimal land-use in zonal developments.
概要
　数km四方程度の広がりを持つ市街地開発において，植生や建物配置が夏季熱環境に及ぼす効果を
数値計算によって評価した。まず，1次元熱収支モデルによってアスファルトやコンクリートをは
じめとする様々な地表被覆からの熱流束の日変動を計算した。この際，接地境界層の大気安定度も
考慮した。樹木からの熱流束は，樹冠（葉の部分）と地表面との両方で評価し，建物からの熱流束
は各方位の壁面，および屋上面で評価した。次に，このようにして得られた顕熱流束を境界条件と
して，想定開発地区の3次元気流計算を行った。
　計算結果から以下のことが明らかになった。夏季の開発地区内の暑熱環境状況は，緑被率や植生
の種類によって大幅に変化することが分かった。樹木で緑化する場合，緑被率30％程度で，有意な
気温低減効果を示すことが分かった。また樹木は，芝生などの樹高の低い植生に比べ，地区全体の
暑熱環境を改善する効果が大きいことが示された。一連の評価手法は，市街地開発や，宅地造成等
の比較的広域の地域開発において，地区内の最適土地利用計画等に応用することができる。
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