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STRATEGIC PROGRAM
Transdisciplinary research on integration of infrastructures for urban service system

Executive Summary

In this document, we propose a strategy to promote urban studies, including how
to build a future urban system; how to enhance the efficiency of urban service func-
tions designed to deal with large—scale disasters, an aging society with fewer chil-
dren, and the coming low carbon society and recycling—oriented society ; and how to
improve their robustness and resilience. Especially by virtually modeling the service
functions of the service infrastructure systems essential to urban life, such as energy,
water, transportation and logistics, and information and communications, we aim to
develop a system science approach to evaluate, predict, control, and manage those
functions efficiently. Specifically, we seek to establish an integrated system (Urban
Dynamics Platform ; UrDYP) to evaluate, predict, and efficiently manage the dynam-
ics of the urban service functions by introducing the following methods on which re-
search has been significantly advanced in recent years or has just started.

®  Method of measuring and analyzing urban dynamics (dynamics of people,
goods, etc.)

B Method of modeling and simulation using computational science

B Method of integrating data and models in a virtual space

Cities are said to have existed for 10,000 years, and cities in Japan, Europe, and
the United States seem to be almost in their final form. In fact, service systems to
stably provide energy, water, food, and information to more than 10 million people
and networks of trains and roads that enable safe, speedy transportation of large
numbers of people have been established in those cities.

However, the Great East Japan Earthquake and the massive floods in Thailand re-
vealed that urban service systems in such cities collapsed due to a single disaster.
The risk of damage from earthquakes and floods is higher in cities with a higher con-
centration of people and functions in the world. There is fear that urban activities
may trigger not only instant disasters but also climate change represented by global
warming in the medium and long terms and populated cities may be heavily affected
by it. We need to promote the following as soon as possible.

m  Establishment of an infrastructure system resistant to large—scale disasters
(robust, resilient city)

®m  Establishment of an infrastructure system for a low—carbon society (low—car-
bon city)

®  Establishment of an infrastructure system which enables efficient resource
procurement and cycling of goods (recycling—oriented city)

®  Establishment of an infrastructure system where children and elderly people
feel safe and comfortable (city that is able to deal with the declining birth-
rate and the aging population)

CRDS-FY2011-SP-06 Center for Research and Development Strategy, Japan Science and Technology Agency
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In the populated cities of developing countries where urban infrastructures have
not been developed yet, the situation is more serious. The introduction of new scien-
tific technologies is considered to have a great effect in these cities, taking into ac-
count uncompleted development of infrastructures and their large populations and
areas. It is preferable to promote the establishment and improvement of urban infra-
structures at an early stage. This must be a great opportunity to make use of Japan’s
experience.

In this document, we propose systems approach to the establishment of next—gen-
eration urban service infrastructures. This proposal features the modeling of urban
functions in a virtual space especially with the movements (dynamics) of people,
goods, and land use as the core of the modeling. The challenges to be addressed are
as follows.

(1) Which part of the service functions should be measured and how? How
should the measured data be analyzed (measurement and analysis of urban
dynamics)?

(2) How should we model, predict, and evaluate service functions (modeling and
simulation of urban dynamics)?

(3) How do we establish an integrated system to manage and control service
functions (establishment of a basic system to integrate models in a virtual
space [Urban Dynamics Platform ; UrDYP])?

(4) How do we establish a foundamental spatiotemporal information theory for
urban dynamics analysis?

By addressing these four challenges, we aim to establish a system to dynamically
measure, model, and control and manage urban space.

The methodologies of establishing new urban service systems proposed by this
challenge are expected to accelerate not only efforts to deal with the coming aging so-
ciety with fewer children but also efforts to achieve an energy—saving low—carbon
city or a recycling—oriented city to tackle climate change. In addition, it is also ex-
pected that resilient cities will be built that are robust in the event of the large—scale
disasters that are predicted to occur. It will be significant if these methodologies con-
tribute to the development of new cities not only in Japan but also in other Asian
and African countries in the future.

CRDS-FY2011-SP-06 Center for Research and Development Strategy, Japan Science and Technology Agency
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