








here are various types of villages and architecture in Japan, 
rooted in the topography and climate of each place. These 

are the accumulated wisdom and ingenuity of our ancestors, who 
used natural energy such as the sun, wind, water, gravity, and 
geothermal heat to adjust the thermal environment of their homes, 
store crops, maintain cleanliness, and build the foundations of 
their lives. The activities of these ancestors have fostered the 
uniqueness of the region and formed a sustainable local 
community.
Amid growing interest in climate change, various technological 
developments are being made regarding the conversion of 
renewable energy into electricity and energy conservation, but at 
the same time, I believe that it is also important to explore new 
forms of architecture that make effective use of the natural energy 
already present in the area and allow people to live comfortably 
while reducing their energy load. We would like to learn and 
inherit the various ways of interacting with natural energy that 
our ancestors have accumulated, and explore ways to put these 
into practice as architectural proposals for the modern era.

Adjust the thermal environment around buildings and residential 
areas by utilizing the physical properties of water.
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uman activities bring huge burdens such as waste and CO2 
emissions to the Earth. Buildings are no exception. They 

consume materials like concrete, steel, fuel, and electricity for 
construction, and energy and maintenance for operation.
Reducing energy consumption or material usage is simply not 
enough to reduce environmental loads if there are not 
comfortable indoor environments in operating buildings. This 
way of thinking leads to rationalizing a balance between 
environmental loads and the indoor environments in buildings. 
This requires adequate consideration with regard to design 
assumptions. However, actual operational conditions differ 
usually from the assumptions. This means that the rationalization 
in the operational phase is necessary to effectively reduce the 
environmental impact. The purpose of this study is reducing 
environmental loads and, at the same time, realizing comfortable 
indoor environments in real buildings. Its method contains the 
rationalization in design and operational phases by means of the 
combination of prediction, measurement, and operational 
management.

Energy consumption in buildings changes with social situations like 
COVID-19. Rationalization requires considerate operational 
management.
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n our laboratory, we are researching the practice and design 
methods of sustainable architectural design in regional 

cities. Based on research on architectural design as a contact point 
between cities and architecture for rich urban design, cultural and 
sports facilities for continuous use of theaters, aquariums, 
stadiums, etc., passive design and biophilic design methods, 
designs using local wood, and presentation methods to effectively 
communicate them to stakeholders, we participate in architectural 
design competitions, and are working on the practice of planning 
and design on the premise of implementation.

The proposal for the international competition for the "Student 
Center" located in the center of science and research park
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n order to suggest a better living environment and 
sustainable urban future, we are interested in urban design 

management that places an emphasis on urban spaces such as 
architecture, streets, and parks and open spaces. In this work, we 
are focusing on the following five areas: (1) developing planning 
methods through spatial analysis from the viewpoint of TOD 
(transit-oriented development) and compact city in response to 
the need for “Carbon Neutral Society” ; (2) developing place 
management and urban regeneration methods for sustainable 
urban growth based on public-private partnerships and citizen 
participants; (3) predicting and understanding the morphological 
changes and characteristics of urban spatial structures based on 
urban planning systems; (4) evaluating and proposing methods 
for better utilizing public spaces like streets, waterfront, parks and 
plaza to cope with changing social needs; (5) implementing 
architectural design methods of the interface between architecture 
and public spaces for “Walkable and Livable City” .
We also promote urban design and management projects in 
collaboration with local communities and conduct field surveys of 
foreign cities by studying the unique sustainable forms and types 
of International Cities.

Youth Creative Container UBE(YCCU), a field for architectural and 
urban research, spatial proposals and practical activities

Ph.D., 2013, The University of Tokyo

SONG Junhwan, Ph.D.

I

Evaluation and Management Method for Urban Sustainability
with a Focus on Urban Design





ecent advances of IT and ICT have been remarkable. We 
are already receiving many benefits from them, with the 

things that were science fiction a decade ago but is being real 
today. They should be actively applied to the design and 
construction of structures as well. This has been chosen as the 
theme for our laboratory. 
  One of our applications of computer-aided engineering (CAE) to 
the mechanical design of structures is to design futuristic 
structures through repeated modeling, simulation and 
optimization using IT. Technologies to keep structures safe and 
secure against external impacts and explosions as well as 
earthquakes are also being studied based on computer 
simulations.  
  Furthermore, using artificial intelligence (AI) to assist with 
automatically allocating rooms in a given space and plotting 
design drawings are being tried. Construction assistance tools 
have been also developed with which effective information is 
automatically provided via assembly in a virtual reality (VR) 
space. 

Designed futuristic structures / Missile impact simulation // Automatic 
allocation from an esquisse / Construction simulation tool in VR  

https://ds0n.cc.yamaguchi-u.ac.jp/~kansei/
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