Rethinking Urbanization in the 215t Century

Karen C. Seto

Professor of Geography & Urbanization Science
School of Forestry & Environmental Studies
Yale University

YYYYYYYYYYYYYY

Iz| School of Forestry
“W? & Environmental Studies

SESYNC
April 13, 2016













What drives urbanization?

How does urbanization the
affect the environment?
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Dominant conceptualization of cities

3. Classical Athens seen from the northwest. (Watercolor by Peter Connolly)
http://www.yale.edu/yup/pdf/081979 1l.p



http://www.yale.edu/yup/pdf/081979_front_1.pdf

Crisis or Opportunity for Sustainability?
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Crisis or Opportunity for Sustainability?
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Urbanization in the 215t Century is
different from the past

Scale

Rate

Geographic location
Urban form & function
Urban life




- Area: 16,800 km2
- Populatlon' 21. 5 m|II|on
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Shanghai
- Area: 6,300 km2
- Population: 25 million
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Australia
- Area: 7.7 million km2
- Population: 23 million




Changes in Rate

Table 2 Global urban population and time intervals for the addition

of 1 billion urban residents

Year attained Global urban population Number of years
1960 1 billion 5000+
1986 2 billion 26
2003 3 billion 17
2018 4 billion 15
2031 5 billion 13
2044 6 billion 13

(Seto et al., 2010)



Changes in Location

Urban Agglomerations, 1975 (proportion urban of the world: 37.2%)
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Percentage Urban

[:I 0-25% - City Population - g
| | 2550% * 15 million

| |s075% 510 million

I 75-100% @ 10 million or more

World Urbanization Prospects, the 2009 Revision. New York 2010
http://esa.un.org/unpd/wup/maps 1 1975.htm



http://esa.un.org/unpd/wup/maps_1_1975.htm

Changes in Location

Urban Agglomerations, 2025 (proportion urban of the world: 56.6%)
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World Urbanization Prospects, the 2009 Revision. New York 2010
http://esa.un.org/unpd/wup/maps 1 2025.htm



http://esa.un.org/unpd/wup/maps_1_2025.htm
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Changes in Urban Function

Rural Share of the World's Population and GDP
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Changes in Urban Life
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Pathways of environmental change
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Consumption of Meat in China (kg/cap/yr)
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The Need for an Urbanization Science
Question 1

What does the Urban Century
mean for planetary sustainability?

What do existing theories tell us?



(Seto et al., 2012)



Urban Land Teleconnections

* Changes in one location underlies variation in
multiple locations.
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Urban Land Teleconnections

(Seto et al., 2012)



Planetary urbanization requires rethinking
urban impacts and sustainability

From urban dependence on local hinterlands




New Paradigms Required

* Frontier landscapes increasingly connected to
urban systems.

* How to conceptualize and characterize drivers of
land change across urban-rural teleconnections?

 What methods and metrics allow for full
geographic and temporal accounting of the
connections among land resources?



The Need for an Urbanization Science
Question 2

Are we currently in a fundamentally
different era of urbanization from the past?

If yes, do existing theories still apply?



Global Real Estate Teleconnections

BENGHMARKING CHINA'S REAL ESTATE MARKET
Gicksl Foresight Series 2010

0 SESETONbe 2010

China s Property Market —
Fast Tracking to Maturity

Benchmarking China’s Real Estate Market C ] ] 5
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Desigh & Planning Teleconnections
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Desire to become the next Silicon Valley or

Detroit is an important driver of urban form
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“The lemming effect.”

— Silicon Valley CEO
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The Need for an Urbanization Science
Question 3

Do our theories and models reflect
and capture contemporary processes?



Urbanization and Infectious Diseases

Forest Lyme Disease
fragmentation

Tick-Borne
Concentration of Encephalitis
reservoir hosts
Nipah virus
Increased exposure
to edge habitats ,
Hantavirus

(Jackson et al. 2006; Glavanakov et al. 2001, Chaves et al. 2008; Suzan et al. 2008; Randolph 2001; Field 2009)



Land Change and Disease Transmission

C] Impacted by Urban Fragmenta
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Adapted from: Lambin et al., 2008.
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SUSTAINABILITY

Systems integration for EWI ronment
global sustainability

Jianguo Liu,'* Harold Mooney,” Vanessa Hull,' Steven J. Davis,” Joanne Gaskell,*
Thomas Hertel,” Jane Lubchenco,” Karen C. Seto,” Peter Gleick,"
Claire Kremen,” Shuxin Li'

Global sustainability challenges, from maintaining biodiversity to providing clean air and
water, are closely interconnected yet often separately studied and managed. Systems
integration—holistic approaches to integrating various components of coupled human
and natural systems—is critical to understand socioeconomic and environmental
interconnections and to create sustainability solutions. Recent advances include the
development and quantification of integrated frameworks that incorporate ecosystem
services, environmental footprints, planetary boundaries, human-nature nexuses, and
telecoupling. Although systems integration has led to fundamental discoveries and
practical applications, further efforts are needed to incorporate more human and natural
components simultaneously, quantify spillover systems and feedbacks, integrate multiple
spatial and temporal scales, develop new tools, and transiate findings into policy and
practice. Such efforts can help address important knowledge gaps, link seemingly
unconnected challenges, and inform policy and management decisions. !
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MAKE CITIES AND HUMAN SETTLEMENTS INCLUSIVE,
SAFE, RESILIENT AND SUSTAINABLE
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IPCC AR5: New urban mitigation
chapter

2 Coordinating Lead Authors
30 Authors
2 Review Editors
2 Chapter Science Assistants

More than 4 years
More than 110 pages
Nearly 700 references

More than 3,000 comments

IPCC

INTERGOVERNMENTAL PANEL oN ClimaTe chanee

Human Settlements,
Infrastructure, and
Spatial Planning

Coordinating Lead Authors:
Karen C. Seto (USA), Shobhakar Dhakal (Nepal/ Thailand)

Lead Authors:

Anthony Bigio (Italy/USA), Hilda Blanco (USA), Gian Carlo Delgado (Mexico), David Dewar (South
Africa), Luxin Huang (China), Atsushi Inaba (Japan), Arun Kansal (India), Shuaib Lwasa {Uganda),
James McMahon (USA), Daniel B. Miiller (Switzerland/Norway), Jin Murakami (Japan/China),
Harini Nagendra (India), Anu Ramaswami (USA)

Contributing Authors:

Antonio Bento (Portugal/USA), Michele Betsill (USA), Harriet Bulkeley (UK), Abel Chavez
(USA/Germany), Peter Christensen (USA), Felix Creutzig (Germany), Michail Fragkias
(GreecefUSA), Burak Giineralp (TurkeyfUSA), Leiwen Jiang (China/USA), Peter Marcotullio (USA),
David McCollum (IIASA/USA), Adam Millard-Ball (UK/USA), Paul Pichler (Germany), Serge Salat
(France), Cecilia Tacoli (UK/Italy), Helga Weisz (Germany), Timm Zwickel (Germany)

Review Editors:
Robert Cervero (USA), Julio Torres Martinez (Cuba)

Chapter Science Assistants:
Peter Christensen (USA), Cary Simmons (USA)

This chapter should be clted as:

Seto K. C., 5 Dhakal A. Bigio, H. Blance, G. C. Delgadao, 0. Dewar, L. Huang, A, Inaba, A. Kansal, 5. Lwasa, J.E McMahon,
D.B. Milller, ). Murakami, H. Nagendra, and A. Ramaswami, 2014: Human Settlemnents, Infrastructure and Spatial Planning.
In: (Nimate Change 2014: Mitigation of Climate Change Coniribution of Working Group Il to the Fifth Assessment Report
of the Intergovemmental Panel on Climate Change [Edenhofer, 0., R, Pichs-Madruga, Y. Sokona, E. Farahani, 5. Kadner, K.
Seybath, A. Adler, |. Baum, 5. Brunner, P. Eickemeier, B. Kriemann, J. Savolainen, 5. Schidmer, C. von Stechow, T. Zwidkel and
1.C. Mirx (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.




Strong scientific understanding of

individual components of cities
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Weak scientific knowledge of complexities, dynamics,
and interdependencies among components
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UNITED NATIONS CONFER
ENCE
ENVIRONMENT AND DEVELOPME(I)‘JEI‘!

Rio de Janeiro 3-14 June 1992

The battle to ensure that our planet remains a hospitable and sustainable home for the
uman species will be won or lost in the major urban areas.”

- Maurice Strong, Secretary General, UN Conference on Environment & Development, 1992
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