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Urban growth potential in 21st century under the environment and resource
constraints
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In this study we developed a new method to provide long term persEectives of
urban growth and quality of urban life in global 3600 cities during 21st century under the
environment and resource constraints. Based on this developed method, we analyzed the impacts of
population and economic growth, technology progress, and climate change on urban activities and its
difference between regions. This study represented the interaction between urban activities and
global environment through the basic resources like water and land, and assessed its impact on the
urban quality of life over the global cities. The findings of this study can be referable in wide
range of policy studies like regional development and climate change. This study would contribute to
progress of studies in the combined field of urban and transport planning, hydrology, environmental
system and public policies.



3 2100

LUTI
GHG
1
Creative Commons License
1) 3600 IPCC 2100
2) LUTI
15 x 15 460m
GHG 3) GCM
DEM
4) 5)
LUTI 3600
GHG
GCM Hayashi et al ,2013
1
IPCC 3600 11ASA  GGI
database version2 RCP database version 2
Preferential attachment model
(Kii et al, 2012) 2100
2050
GDP
2010
2010
2010
IPCC Angel et al. 120 1990 2000
2020
2050 27%

2050



44%

2
2
1 1 PWA per capita annual water
availability
1.4~5.6
1960 2010 4
PWA  WAR annual water
withdrawal to availabil-ity ratio WAR > 1
WAR
WAR
3
10 3600
3600
2050
2000 2050 950
1.6 2.0 %/ 2050 2000
2.2 2.7 1000 0 0.2%/ 2050
2000 1 1.1
800
4

Well-being Happiness Quality of Life (QOL)



needs and capability
utility
subjective well-being: SWB 3

QoL

QoL SWB

QoL SWB

€02
Concentration Pathway

Cco2

Alonso, W.(1964). Location and land use. Harvard Uni-versity Press. Cambridge, MA.

Hayashi, A., Akimoto, K., Tomoda, T., Kii, M. (2013), Global evaluation of the effects of agriculture and
water management adaptations on the water-stressed population, Mitigation and Adaptation of
Strategies for Global Change, Vol.18, pp.591-618

Kii, M., Akimoto, K., Doi, K. (2012), Random-growth urban model with geographical fitness, Physica A,
391, pp.5960-5970.

12
® \Masanobu K11, Jun-ichi TERAO, Kazuki NAKAMURA: Analysis of Efficient Public Transport Network Using Smart

Card Data and Simulation Approach in Takamatsu, Japan, Journal of the Eastern Asia Society for Transport
Studies, Vol. 11, pp.1109- 1121, 2015



D3 Vol.72 No.l pp. 25-33
2016.
Masanobu Kii, Hitomi Nakanishi, Kazuki Nakamura, Kenji Doi: Transportation and Spatial Development: An
overview and a future direction, Transport Policy, Vol.49, pp.148-158, 2016.

SRES SSP G Vol .72,N0.5,
24 1_187-1_194, 2016.
Zhenyu GAO, Masanobu KI1, Atsuko NONOMURA, Kazuki NAKAMURA An analysis on urban expansion using remote
sensing data - case of Harbin, China- D3 Vol.72 No.5 33
pp. 1_495-1_503 2016.
D3 Vol.72
No.5 33 pp. 1_821-1_832 2016.

Masanobu Kii, Kazuki Nakamura, Development of a suitability model for estimation of global urban land cover,
Transportation Research Procedia, Volume 25, p3161-3173, 2017, 1SSN 2352-1465,
http://dx.doi.org/10.1016/j .trpro.2017.05.358.

D3
Vol.73 No.5 34 pp. 1 35-1 44 2017.
- - D3 Vol.73 No.5
34 pp- 1_129-1 136 2017.

D3 Vol.74
No.5 35 1_505-1 512, 2018.

D3 Vol.74
No.5 35 1_379-1_387, 2018.

Masanobu Kii, Kenji Doi, Earthquake risk and inter-temporal fairness: an economic assessment of the national
land-use structure, Transport Policy (in Press), https://doi.org/10.1016/].tranpol.2018.08.009.

16
Masanobu Kii, Kazuki Nakamura: Global urban land use modeling to test its sensitivity of urban expansion
to housing and transportation technology improvement, the 14th International conference on Computers in
Urban Planning and Urban Management (CD-ROM), 2015.

— — 53
2016 5
53
2016 5
53
2016 5
53 2016 5
48 2016 9
22
2016 5
68 11-036, pp.71-72 2017 29
72 2017 9
- - 2017
2017 6
- - 29 23
jsce7-155-2017 2017 29 23 2017 5
: : ALOS/PALSAR
2017

Masumoto M., Nonomura A., Tadono T., Building coverage ratio estimation using ALOS/PALSAR and
ALOS-2/PALSAR-2 data, 2017, ISRS Symposium2017, Nogoya University

Hiroaki Miyoshi and Masanobu Kii, Macro Impact of Autonomous vehicles, ITS WORLD CONGRESS 2017, October
31, 2017.

30
, 2018
2018
2018 9



58 2018

11
3
2015 2013
51-85
Masanobu Kii, Kenji Doi, Kazuki Nakamura, “ Urban Planning Research in the Climate Change Era:
Transdisciplinary Approach Toward Sustainable Cities” , in Roberto Alvarez Fernandez, Sergio Zubelzu,

Rodrigo Martinez eds., Carbon Footprint and the Industrial Life Cycle: From Urban Planning to Recycling,
Springer International Publishing, pp. 37-51, 2017.
— 400 2019.02.28

Hiroaki Miyoshi
Keniji Doi

8 80399055
8 10217599

Kazuki Nakamura
Masahide Ishizuka

8 80723791
8 50324992

Tetsuya Tamaki
Atsuko Nonomura

8 10820053
8 60363181
@

Ayami Hayashi
Naomi Hosoda

8 70452290




