
   

Abstracts of the 2
nd

 International Conference on  

Urbanization and Global Environmental Change 

Edited by the Urbanization and Global Environmental Change Project International Project 

Office 

Tempe, Arizona, USA 



 2 

Table of Contents 

Parallel Session and Presentation Abstracts  

 0014 Human Dimensions of Urban Heat Islands  —  P. 4 

 0016 Building Resilience in Asian Cities — P. 10 

 0017 Ecosystem Services in Support of Livable Cities — P. 17 

 0020 Urban Health and Global Environmental Change: Interdisciplinary Perspectives — P. 22 

 0025 Contested Agendas or Aligned Objectives? Intermediation and the Role of Non-State  

  Actors in the Low Carbon Urban Transition — P. 27 

 0026 Urban Social and Institutional Responses to Global Environmental Change — P. 33 

 0034 Co-Benefits of Addressing Global Environmental change in Urban Areas—P. 40 

 0039 Urbanization, Biodiversity, and Ecosystem Services — P. 46  

 0040 Urban Land Teleconnections: From Concept to Implementation — P. 52 

 0042 Resilience in the Urban Landscape: Improving Human Well-being — P. 57 

 0044 Footprinting and Low Carbon Urban Infrastructure Development — P. 58 

 0052 Urban Metabolism: The Environmental Impact of Cities — P. 64 

 0053 Urbanization, Agricultural Land Loss and Food Security — P. 70 

 0054 A New Science of Cities for Responding to Global Environmental Change — P. 75 

 0056 Towards Livelihood Security and Social Justice: The Urbanization, Infrastructure and  

  Governance Nexus — P. 80 

 0061 Regional Perspectives on Urban Transformation for Adaptation to Climate Change:  

  Strategies, Policies and Plans — P. 86 

 0063 Challenges in the Developing Urban World: Informal Settlements, Slums and  

  Growing Inequalities — P. 92 

 0064 Influences on Urban Health in the Global South: Identifying the Challenges — P. 99 

 0067 Forecasting Urbanization: Population and Land Dimensions — P. 105 

 0070 Resilience and Adaptation Strategies for Transitioning to a Sustainable Urban Future — 

P. 111 



 3 

Table of Contents (cont’d) 

Special UGEC Session: Livable Urban Futures: Transitioning ‘urban’ into Future Earth — P. 137 

UGEC Synthesis Session #1: Interdisciplinary understandings of urbanization and GEC:  

 Regional patterns, processes and transitions — P. 138 

UGEC Synthesis Session #2: Urban governance, technology and innovation in an  

 era of environmental change — P. 139 

 

Poster Abstracts — P. 140 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Suggested Reference: Urbanization and Global Environmental Change Project (eds.), 2014. Abstracts 



 4 

0014 Human Dimensions of Urban Heat Islands (Round Table)  
 
Wen-Ching Chuang1, David Hondula1, Matthias Ruth2 
1Arizona State University, Tempe, AZ, USA, 2National University of Singapore, Singapore  
 
Extreme heat events are among the leading weather-related causes of illness and death in cities across the 
globe. Continued urbanization will place more people in microclimates modified by the built environment; 
often temperatures in these settings are higher because of the urban heat island effect. This trend, combined 
with the threat of a warmer future and an increasingly aging population, makes it possible that heat-related 
health risks will increase in the future. Public officials are beginning to make investments in various interven-
tion strategies to minimize the health burden associated with extreme heat events.  
This open session will feature research examining the effects of heat within urban areas in both developing 
and developed countries. The spatial and temporal dimensions of heat-related health risks within cities are 
only beginning to be fully understood. Challenges facing the research community include: spatial variation in 
mortality and morbidity associated with extreme heat; intra-seasonal variability (of health outcomes, climate 
conditions, or extreme heat events?); the relative impact of social versus environmental factors in contrib-
uting to vulnerability; short- and long-population acclimatization; identification of optimal exposure varia-
bles; identification of optimal outcome variables (total deaths, years of life lost, displacement-adjusted mor-
tality, etc.); evaluating the effectiveness of intervention strategies including heat warning systems; the contri-
bution of indoor versus outdoor exposure to risk; quantifying, qualifying, or respond to vulnerability to heat. 
Presentations addressing any of these or related topics with an overarching focus on the impact of heat with-
in cities are appropriate for this session. Participation of researchers from historically under-studied regions 
and populations is especially encouraged as projected urban growth and impacts of climate change are great-
est in many of these places. 
 
 
Keywords: extreme heat, health, urban, risk, climate change, urban heat island 
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0171 Urban heat risks, health and equity 
 
Blanca Fernandez, Felix Creutzig 
Mercator Research Institute on Global Commons and Climate Change, Berlin, Germany 
 
Climate change impacts are diverse and highly uncertain, but could possibly impact the livelihoods of large 
parts of humanity. As Earth transitions to a mostly urban planet, the question of how climate risks impact 
urban populations becomes more prevalent. A main risk of climate change, global warming, translates into 
urban heat risks and impacts urban populations. Specially, heat risks crystallize as heat waves are augmented 
in cities by the urban heat island effect. Identifying heat waves as the main focal point of climate risks, it is 
clear that the variability change of global warming is as relevant, if not more, as mean temperature increas-
es. But, heat risks distribute unequally across urban populations. Here we provide a recently published meta-
analysis of case studies on urban heat risks and equity. We find that person-specific, intrinsic factors domi-
nate overall heat risks, but that socio-economic characteristics can dominate, particularly in urban contexts. 
Higher age and to a lesser degree gender, are the most important demographic variables determining heat-
related health risk. Specific pre-existing medical conditions increase heat-related risk dramatically. Among 
several extrinsic factors, lower socio-economic background can increase morbidity in heat waves, but data 
remains insufficient for a comprehensive analysis. Urban cooling policies, by albedo modifications and green-
ing, are the most relevant policy opportunities to prevent heat-related health impacts. Interventions should 
focus on urban areas with highest urban heat island effects and most affected populations. Information cam-
paigns pointing to the risk for the elderly and those with pre-existing medical conditions could reduce intrin-
sic risks. 
 
 
Keywords: heat wave, urban heat island, climate change, equity 
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0177 Modeling the feedbacks between socio-economic changes and Urban Heat Islands 
 

Matthias Ruth, Onur Özgün 
Northeastern University, Boston, MA, USA 
 
Although at first glance, the urban heat island problem seems static in time and linear in the sense that caus-
es are independent of effects, important feedback mechanisms exist over the long term, resulting in urban 
temperatures rising faster than rural temperatures. For instance, the persistent temperature increase in 
cities raises air conditioner ownership, contributing to anthropogenic heat - a major cause of urban heat is-
lands. The choice of building materials, city albedo, and efficiency of appliances change as people adapt to 
increased temperatures. Depending on the relative climates of cities, population movement occurs. In-
creased temperatures make some Northern cities more livable, attracting immigration. This pressure leads to 
an expansion of these cities and/or decrease in their urban vegetation to make space for larger population, 
both of which contribute to the urban heat island. In contrast, cities with less favorable climates cannot 
effectively mitigate the urban heat island effect. This is due to the loss of economic power as their population 
declines, and, thus, decreases climate adaptation investments. Using system dynamics - a modeling and sim-
ulation methodology for the study of complex dynamic systems - we analyze how the interaction of the natu-
ral, social and political processes in the city creates an increasingly pronounced urban heat island. Using an 
established base of knowledge, we define the causal relationship between system variables, and identify the 
feedback loops that create behavior over time. The structure of the model is generic, but customizable to 
reflect city-specific characteristics relevant to our problem. Specifically, our model addresses the following 
research questions: (1) How is the behavior of temperature trends affected by city-specific characteristics, 
such as relative attractiveness of its climate or economic development level? (2) How do problems of global 
warming and the urban heat island collectively influence policies? (3) Are there leverage points for policy ac-
tions that can mitigate the urban warming problem? 
 
 
Keywords: urban heat island, system dynamics, urban warming, policy 
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0237 Critical perspectives on vulnerability assessment: Case studies of heat stress in Phoe-
nix, AZ 
 
Wen-Ching Chuang 
Arizona State University, Tempe, USA 
 
The impacts of climate effects and environmental change are increasingly examined through the lens of vul-
nerability. Vulnerability can be defined as the characteristics of a person or group and their situation that in-
fluence their capacity to anticipate, cope with, resist and recover from the impact of a natural hazard (Wisner 
2004). However, it is a challenge to make vulnerability "operational" because the current theoretical concept 
and framework lacks guidelines to measure the concept (Hinkel 2011). This paper used two empirical anal-
yses to examine limitations of two methods widely used for vulnerability assessment: vulnerability index and 
vulnerability mapping. 
The first case study tested the usefulness of a national generic heat vulnerability index in a local context. It 
investigated the interrelationships of generic indicators of heat-related risk in Phoenix, and evaluated the rel-
ative importance of indicators in predicting heat-related hospital admissions. The results show that heat-
vulnerability indices are sensitive to scale, measurement, and context, and that cities will need to incorporate 
place-based factors to increase the usefulness of vulnerability indices for decision-making. The second case 
study explored how a population's mobility hinders accurate assessment of its vulnerability. The conclusion 
reveals that the geographical hot-spot of heat-related health outcomes is influenced by the type of data 
used, scale of measurement, and normalization procedures. The findings suggest that future research use 
multiple datasets and different approaches to overcome limitations. 
 
 
Keywords: vulnerability heat stress, heat-related hospitalization, GIS  
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0240 Challenges associated with projecting urbanization-induced heat-related mortality 
 
David Hondula, Matei Georgescu, Robert Balling Jr. 
Arizona State University, Tempe, AZ, USA 
 
Maricopa County, Arizona, anchor to the fastest growing megapolitan area in the United States, is located in 
a hot desert climate where extreme temperatures are associated with elevated risk of mortality. Continued 
urbanization in the region will impact atmospheric temperatures and, as a result, potentially affect human 
health. We aimed to quantify the number of excess deaths attributable to heat in Maricopa County based on 
three future urbanization and adaptation scenarios and multiple exposure variables. Two scenarios (low and 
high growth projections) represent the maximum possible uncertainty range associated with urbanization in 
central Arizona, and a third represents the adaptation of high-albedo cool roof technology. Using a Poisson 
regression model, we related temperature to mortality using data spanning 1983-2007. Regional climate 
model simulations based on 2050-projected urbanization scenarios for Maricopa County generated distribu-
tions of temperature change, and from these predicted changes future excess heat-related mortality was es-
timated. Subject to urbanization scenario and exposure variable utilized, projections of heat-related mortali-
ty ranged from a decrease of 46 deaths per year (-95%) to an increase of 339 deaths per year (+359%). Pro-
jections based on minimum temperature showed the greatest increase for all expansion and adaptation sce-
narios and were substantially higher than those for daily mean temperature. Projections based on maximum 
temperature were largely associated with declining mortality. Low-growth and adaptation scenarios led to 
the smallest increase in predicted heat-related mortality based on mean temperature projections. Use of on-
ly one exposure variable to project future heat-related deaths may therefore be misrepresentative in terms 
of direction of change and magnitude of effects. Because urbanization-induced impacts can vary across the 
diurnal cycle, projections of heat-related health outcomes that do not consider place-based, time-varying 
urban heat island effects are neglecting essential elements for policy relevant decision-making. 
 
 
Keywords: heat-related mortality, urbanization, climate change, health, extreme heat 
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0267 Assessment of localized urban climates and associations with air pollution and synop-
tic weather patterns 
 

Jennifer Vanos, Aaron Hardin 
Texas Tech University, Lubbock, TX, USA 
 
The urban heat island (UHI) is amplified by two of the most critical environmental factors of today's time: 
population growth and climate change. The synergistic biophysical systems within urban areas can result in 
substantive negative societal and health consequences due to the mutli-hazards of extreme temperatures 
and ambient air pollution. In order for cities to manage the growing risks and vulnerability of such exposures, 
progress in understanding the spatial and temporal variations in UHI development is critical. The current 
study aims to address the multidimensional issues of these hazards on health, science and society. The for-
mation of the UHI is studied under various synoptic-based air mass types to determine differential spatial and 
temporal development and intensities of the surface UHI. Neighborhood-scale ‘UrbaNet' weather station da-
ta collected by NOAA and Earth Networks is analyzed in conjunction with daily synoptic weather type and air 
pollution levels in both urban and rural areas in Philadelphia, New York, Boston and Baltimore. The data from 
>300 weather stations consist of over 25 meteorological variables collected at 5-min intervals from 2006-
2013. We explore the use of diurnal biophysical measurements to better understand the heterogeneous na-
ture of the UHI with respect to local urban form and fabric. Extension to human thermal comfort modeling is 
performed with the COMFA energy budget model. The study further addresses the challenges facing urban 
climate research methodologies with respect to local climate zones (LZCs) identification. Urban risks and haz-
ards of the UHI, compounded by influences of climate change and anthropogenic emissions, are essential to 
understand to properly employ sophisticated vulnerability indices that are spatially and temporally resolved. 
From this, we can support operational meteorologists and public health officials. This will lead to targeted 
adaptation and intervention strategies now as well as in the future via climate change projections and city-
specific growth. 
 
 
Keywords: urban heat island, air pollution, human biometeorology, northeast United States, synoptic air mass 
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0016 Building Resilience in Asian Cities (Round Table)  

 

Diane Archer1, David Dodman1, Shu-Li Huang2 
1International Institute for Environment and Development (IIED), London, UK, 2National Taipei University, New Taipei 
City, Taiwan 
 
Strategies for adapting to climate change from different sectors have a spatial dimension due largely to the geographic 
variation of land-use activity and urbanization. This, in turn, has meant that these strategies have had to be implement-
ed at local levels. Immediately after the adoption of the Adaptation Strategies to Climate Change in Taiwan by the Exec-
utive Yuan of Taiwan in 2012, the Council for Economic Planning and Development (CEPD) initiated pilot studies of local 
adaptation plans for two municipalities and published the Planning Guidelines for Local Adaptation Plans to direct other 
municipalities' adaptation plans. The Guideline incorporates a strategic planning process to reflect a broad-based con-
sensus among stakeholders and the adoption of development strategies targeted to cross-sectorial co-benefits. Current-
ly, twelve municipalities in Taiwan have already finished their adaptation plans to respond to climate change.  
 
This round table discussion will reflect on, and take stock of, the on-going initiatives across Asian cities, giving specific 
attention to location adaptation strategies in Taiwan, to build climate resilience, the ways these have been informed by 
scientific and social science research, and their potential for sustained and transformative outcomes. There will be an 
emphasis on the role that can be played by research in informing neighbourhood- and city-level actions and shaping 
policy. The session will begin with brief presentations outlining the ways in which research has helped to inform the ap-
proaches taken in their city. Panellists will focus on the lessons learned from the involvement of local adaptation plans 
while also addressing concerns of the effectiveness of multi-level governance in different municipalities. Reflecting on 
how partnerships can be built among stakeholders, multi-level agencies, and planning teams through a learning process 
to empower capacity building for local adaptation strategies, the panellists will provide examples of how locally accepta-
ble responses to the impacts of climate change can be developed. The floor will then be opened up for a discussion 
which will allow participants to reflect on how this has resulted in particular achievements and the implications for 
building resilience in the Asian context. This will also allow for discussions about the future of urban resilience in Asian 
cities and how research can contribute to this.  
 
By the end of the session, participants will have engaged with practitioners on the successes and challenges in building 
resilience in Asian urban contexts; considered how research can contribute to this; gained an understanding of a variety 
of approaches to building resilience tailored to the local context; and been challenged to think about next steps for sus-
tained urban resilience in Asia. The session participants will include: City-level practitioners who can reflect on a variety 
of initiatives including the Asian Cities Climate Change Resilience Network (ACCCRN) and the Cities and Climate Change 
Initiative (CCCI); Central and local governments, academic institutions, and planners, who will draw from their individual 
expertise and roles to share their experience of local adaptation planning in Taiwan; and, National and international 
practitioners and researchers who can reflect on the role played by past and on-going research initiatives in filling evi-
dence gaps and building our understanding with regard to urban resilience. 
 
 
Keywords: local adaptation plan, multi-level governance, strategic planning process, Taiwan, Asian, urban resilience, 
research, policy 
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0094 Addressing Global Environmental Change in two Indonesian cities: Policy change and 
path dependency 
 

Rukuh Setiadi 
Griffith University, Gold Coast, QLD, Australia 
 
A number of donor agencies, international aid institutions and scientists have suggested that the involve-
ment of cities in addressing issues of global environmental change, such as climate change adaptation, is par-
amount. This paper critically reviews climate change adaptation initiatives by the city governments of Pek-
alongan and Semarang in Indonesia. Significant changes in policy orientation are evident in both cities, 
though they demonstrate contrasting chosen policy directions. Each city’s response to drought in Semarang 
and to coastal inundation in Pekalongan offers two case study examples that illustrate these changes. This 
paper describes a study that explores the extent to which these policy orientation changes overcome struc-
tural barriers to local adaptation in practice. The study uses concepts of path dependency to address this 
question and draws on semi-structured interviews with 30 key informants in each city, including political ex-
ecutives, professional bureaucrats, members of local NGOs, academics and representatives of donor and in-
ternational agencies working on local adaptation initiatives. The paper concludes that changes in policy ori-
entation in the city of Pekalongan is closer to the idea of overcoming path dependency in comparison to the 
case of Semarang. Two factors are found to play an important role in shaping the direction and pace of 
change: previous experiences of the city governments in dealing with the issues and the availability of oppor-
tunities. The paper suggests that a long-term program of intervention based on robust research and reliable 
calculation is required to overcome path dependencies that would not be easy for these city governments 
alone to develop and implement. 
 
 
Keywords: climate adaptation, policy change, path dependency, cities, Indonesia 
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0167 Influencing policies for community-driven urban climate change resilience: The case of 
Gorakhpur City, India  
 
Shiraz Wajih, Nivedita Mani 
Gorakhpur Environmental Action Group, Gorakhpur, India 
 
This session seeks to explore how a bottom-up and community-led approach of building urban climate 
change resilience (UCCR) has proven effective in addressing the priorities of different sections of society in 
Gorakhpur. Gorakhpur, a secondary city, is among the fastest growing cities in the mid-Gangetic plains of In-
dia. Its proximity to Himalayas makes it vulnerable to floods, which cause huge losses to lives, assets and re-
sources. This is exacerbated by climate uncertainties, adversely impacting the livelihoods of poor and margin-
alized communities. The city's urban planning and development mechanisms generally neglect the needs and 
priorities of communities living in informal fragile settlements, which are particularly vulnerable to climate 
change impacts. In order to address this, processes of vulnerability analysis and resilience strategy develop-
ment at neighborhood, ward and city levels involved marginalized communities, concerned citizens, elected 
representatives, government officials and media. This helped to identify priority sectors impacted by climate 
change for initiating actions. Key policies and regulatory provisions were identified for the selected sectors, 
such as solid waste, drainage, drinking water, urban planning, housing, energy, ecosystems and public health. 
This helped the communities to undertake advocacy initiatives in favor of building people-centred UCCR, as 
did capacity-building on understanding future climate threats. Dialogue with government and policy planners 
at state and national levels was crucial in initiating a two-way (city and state/national) learning process. This 
required policy changes and related actions. The State and National Action Plans on Climate Change provide 
guidelines for actions related to UCCR but these are yet to be appropriately operationalized. There has been 
limited adoption of people-led disaster management and climate adaptation processes, though the National 
Disaster Management Act 2005 has scope for integrating both these aspects. This discussion will explore the 
opportunities to ensure that these are supported by appropriate regulatory and institutional frameworks. 
 
 
Keywords: urban climate change resilience, Gorakhpur, climate change adaptation, floods, vulnerability anal-
ysis, resilience strategy  
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0214 Multi-level governance in building the urban climate change resilience in Vietnam: Ex-
perience from the Asian Cities Climate Change Resilience Network of Vietnam 
 
Tan Sinh Bach, Quynh Anh Nguyen   
National Institute for S&T Policy and Strategy Studies, Hanoi, Viet Nam 
 
In 2008, the Rockefeller Foundation initiated a program to support a small group of medium-sized cities in Asia 
to develop practical methods and tools to respond to climate change, reduce poverty and manage rapid ur-
banization through the Asian Cities Climate Change Resilience Network. By developing new approaches and 
sharing lessons, these cities can provide leadership to this region of the world where most urban growth is oc-
curring. The three city members in Viet Nam are Da Nang, Can Tho and Quy Nhon. In each city, the local gov-
ernment is leading the project activities with support from national and international partners. This paper ex-
amines the dynamic and innovative process of engaging stakeholders at various levels in building the city’s ur-
ban climate change resilience capacity, using the case of three cities in Vietnam, from a governance perspec-
tive.  For the first time a community of practitioners has come together to share their vision, ideas, and new 
approaches on how to address future climate change impacts in cities which are growing rapidly.  A number of 
informal networks and relationships have been built through innovative ways of engaging various stakehold-
ers, such as shared learning dialogue (SLD) – a new approach of planning to facilitate better participation of 
concerned stakeholders.  SLDs are not only important in terms of product, but also for the learning process 
and capacity building. Lessons learnt at the city level are now being used to inform national policy decisions 
regarding urban adaptation. This paper draws on key lessons learned from this process that can be shared 
with other cities, which are similar and transforming to be more resilient to climate change. 
 
 
Keywords: resilience, climate change adaptation, governance, urban planning  
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0301 National climate change adaptation policy and initiatives of the local adaptation 
plan for Taiwan 
 

Fie-Yu Kuo 
National Development Council, Taipei, Taiwan  
 
In order to implement climate change strategies at local levels, immediately after the adoption of the Adap-
tation Strategies to Climate Change in Taiwan by the Executive Yuan of Taiwan in 2012, the National Devel-
opment Council of Taiwan initiated pilot studies of local adaptation plans for two municipalities in 2012. The 
Planning Guidelines for Local Adaptation Plans was also drafted to direct other municipalities’ planning of 
their own adaptation plans. In order to provide technical support for local adaptation plans, the National De-
velopment Council also contracted an expert team to supervise local planning teams. Currently, seventeen 
municipalities in Taiwan have received financial support from the National Development Council and have 
already finished their adaptation plans under the supervision of an expert team. At present, the national lev-
el government of Taiwan is preparing for the second stage of promoting the implementation of action plans 
for adapting to climate change at local governments.   
 
 
Keywords: Taiwan, adaptation strategies, planning, implementation, climate change, local government 
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0302 Framework and procedure of the local climate change adaptation planning in Tai-
wan  
 

Chia-Tsung Yeh 
National Taipei University, New Taipei City, Taiwan  
 
The world is warming and it is becoming increasingly imperative to minimize or avoid the effects of climate 
change. The promotion of climate change adaptation should be from the regional or national level because 
localities are usually more suitable to reflect on what/who needs adapting with respect to climate change. In 
2012, Executive Yuan of Taiwan established the “National Adaptation Strategy to Climate Change in Taiwan” 
as the guidance for promotion of the national adaptation in Taiwan; meanwhile, the planning of local adapta-
tion strategies and design of action plans began to conduct the local adaptation in Taiwan. The working 
framework of local adaptation planning is composed of central government, local government, local planning 
team, expert consortium, and the local committee members in planning platform. Incorporating the recom-
mended processes of Adaptation Policy Framework (AFP) of UNDP and the planning concept of strategic 
planning, a five-steps working procedure was design for the local adaptation planning. Each county (or city) 
have to prepare their adaption plan based on (1) analyzing the socio-economic environment and impacts of 
future climate change; (2) determining the key sectors of adaption; (3) assessing local vulnerability under the 
impacts of climate change; (4) formulating adaptation strategies; and (5) designing the short-term and long-
term action plans. This presentation in the round table session is about the framework and procedure of local 
climate change adaptation planning in Taiwan as well as the reflection from the unique experiences of the 
local planning.  
 
 
Keywords: Taiwan, adaptation planning, government, climate change, local planning  
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0303 Experience of planning local climate change adaptation plan: Lessons and expecta-
tion  
 
Hung-Ping Huang  
Taoyuan County, Taiwan 
 
Taoyuan County is located approximately 40 km southwest of Taipei City in northern Taiwan. The total popu-
lation in Taoyuan County is around 2 million; it will become the 6th municipality of Taiwan in Dec. 25th, 2014. 
Under the support from the National Development Council, Taoyuan County initiated planning for its local 
adaptation plan in 2013. A committee comprising the Directors from all departments and some experts from 
universities in Taoyuan was formed to administer the planning effort. This committee was chaired by the 
Deputy Mayor of the county. The key problems during execution of the adaption plan can be described in 
four parts: Difficulty to establish local regulations with the climate change adaptation concept due to the cen-
tral government still making no laws related to this subject; “Green” products still face the challenges of tech-
nology and costs; Government has insufficient cognition for climate change adaptation; and, Public focus on 
the price while purchasing. The expectations for the Taoyuan climate change adaption plan are in four points: 
Coordinating with central government to provide local examples for making laws and advising following the 
German and European’s experience; With the local resources, developing the Taoyuan regulations; Promo-
tion for “Green” products; and, Protection of the “Algal reefs”. In addition to the initiatives from the National 
Development Council, the Environmental Protection Administration also has a mitigation program to pro-
mote low carbon cities in Taoyuan. It is suggested that local government should integrate various initiatives 
from central government, in order to cope with climate change issues efficiently and effectively. 
 
 
Keywords: Taoyuan county, adaption plan, local government, climate change  
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0017 Ecosystem services in support of livable cities  
 
Jun Yang1, Feng Li2, Nick Clinton1, Darryn McEvoy3, Alexei Trundle3  
1Tsinghua University, Beijing, China, 2Research Centre for Eco-Environmental Sciences, Beijing, China, 3RMIT 
University, Melbourne, Australia  
 
It is now widely accepted that the quality of urban life can be improved by locally generated ecosystem ser-
vices. Although urban citizens are mostly dependent on global ecosystem services to meet their basic needs, 
they have been proposed as a tool for cities to make positive changes and enhance quality of life. For exam-
ple, there is increasing recognition of the multiple ecosystem service benefits of greenspace in urban settings. 
From a climate adaptation perspective, living vegetation provides an important cooling function that acts to 
combat the urban heat island effect. In addition, urban greening also improves ecological connectivity, filters 
air pollutants, benefits human health, and even has direct economic benefits by increasing local property 
prices. In recognition of these multiple values many local government authorities have begun to implement 
urban forest strategies with the objective of increasing canopy cover and/or the number of trees across their 
municipality's streetscapes and public open space. However, whilst seen as desirable, obstacles remain to 
greater implementation of urban greening initiatives. Knowledge is also lacking about the costs and benefits 
of urban greenspace, how this translates across public - private boundaries, the implications for issues of eq-
uity, the important linkages with water sensitive urban design, etc. Despite the increased awareness of the 
importance of urban ecosystem services, their valuation in the urban system is still not well studied as those 
of natural ecosystems. This task is further complicated by the high heterogeneity of urban ecosystems and 
the complex socio-economic contexts in which they are imbedded. This session will focus on the latest re-
search on the role of urban ecosystem services in human wellbeing, how ecosystem services are produced 
and consumed in urban areas, how programs such as urban greening and urban agriculture can benefit peo-
ple in cities, and case studies on the impacts of rapid urbanization on urban ecosystem services. It will go be-
yond a mere assessment of ecosystem benefits to drill down and address some of these more complex driv-
ing forces that are currently shaping the development of new urban landscapes as well as highlighting the 
opportunities for enhancing the provision of ecosystem services in support of livable cities and the role of 
local government networks in this regard. Evidence will be drawn from cities across the world to provide an 
international perspective. Information provided by this session can be used to help guide future research and 
policies related to sustaining critical ecosystem services provided by urban ecosystems.  
‘ 
 
Keywords: ecosystem services, human wellbeing, case studies, disservice, greenspace, climate adapta-
tion, governance, cities 
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0098 Agricultural land development processes differentiate wetland restoration methods 
toward creating AN ecological network in Japan based on the Netherlands 
 
Yuji Hara1, Maki Ryu2, Fransje Hooimeijer2, Steffen Nijhuis2, Arjan Timmeren2 
1Wakayama University, Wakayama City, Japan, 2TU Delft, Delft, The Netherlands 
 
In 1880s, the majority of rice was grown in the dry fields on slightly higher natural levees and uplands, while 
the small number of paddy field was situated on the natural wet landform along the major rivers in the Osaka 
Plain in Japan. Along with the development of river/irrigation/civil engineering (brought considerably by 
Dutch engineers), dry rice fields had been upgraded into the irrigated paddy fields, whereas initial paddy 
fields had been filled and developed to urban land uses. 
The current proposal (by the national government) of the ecological network for the Osaka city region was 
partially influenced by ecological networks in the Netherlands; however, they just referred to its physical spa-
tial pattern and wetland restoration measures at limited sites without any viewpoint of historical geography 
for both Japan and the Netherlands. In the field project scale, there are similarities in wetland restoration 
process and measures in the coastal reclaimed land (unused industrial site) between Japan (e.g. Osaka Nan-
kou Bird Sanctuary) and the Netherlands (e.g. Oostvaardersplassen). On the other hand, there are differences 
in wetland restoration measures in the farmlands between Japan (winter pool and restart of labor intensive 
practice in the abandoned paddy fields - indeed the most of these sites used to be under naturally dry condi-
tions in 1880s) and the Netherlands (e.g. Tiengemeten: from dry fields to natural wetlands). 
 
 
Keywords: delta, rice field, urbanization, wetland restoration, ecological network  
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0155 The simplification of urban ecosystems structure affects soil processes and soil biodi-
versity 
 
Alessandro Ossola1, Amy, C. Hahs2, Fiona, J. Christie1, Michael, A. Nash3, Stephen, J. Livesley1 
1University of Melbourne, Melbourne, Australia, 2Australian Research Centre for Urban Ecology, Royal Botanic 
Gardens Melbourne, Melbourne, Australia, 3South Australian Research and Development Institute, Adelaide, 
Australia 
 
The simplification of the structure of urban ecosystems compared to natural systems is a common trait world-
wide. Like the homogenization of urban ecosystems, the simplification of urban ecosystems is likely to be driv-
en by socio-economic factors and management practices. While many studies have investigated how the sim-
plification of urban ecosystems impacts above-ground biodiversity and processes, few have investigated be-
low-ground effects. This study aims to understand the effect that simplifying urban ecosystems structure has 
upon soil biogeochemical processes, namely leaf litter decomposition and soil carbon sequestration, and soil 
organisms potentially involved in these processes. We posed the following research questions: i) is the simpli-
fication of the structure of urban ecosystems affecting soil processes? ii) how does the simplification of the 
structure affect the microclimate of the surface decomposition environment? And, iii) does the variation in soil 
biogeochemical processes correlate with a variation in soil biodiversity? Research plots (n=30) were estab-
lished both in simplified and complex ecosystems in the sandy soils of southeast Melbourne, Australia: high-
complexity remnants (HCR), low-complexity parks (LCP) and high-complexity parks (HCP) were selected. Our 
results demonstrate that the simplification of urban ecosystems decreased decomposition rates of leaf litter 
by 15-20% (after 160 days). In particular, both the activity of macro/meso-decomposers and microbial commu-
nities was diminished in LCP. Moreover, soil organisms demonstrated an adaptation to consume less palatable 
eucalypt substrates in preference to peas straw with a lower C:N ratio. Nevertheless, soil biodiversity and bio-
geochemical processes were poorly correlated. This research provides the first evidence that the simplification 
of urban ecosystem structure exerts a control on microclimate, habitat and resources for soil organisms, and 
consequently dependent soil processes. 
 
 
Keywords: ecosystem structure, simplification, soil processes, decomposition, carbon sequestration, soil biodi-
versity 
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0206 Build the linkages among urbanization, ecosystem services and human well-being 
 
Jun Yang 
Tsinghua University, Beijing, China 
 
Urbanization is an important process, which affects the production, flow and consumption of ecosystem ser-
vices that are key to human wellbeing. In this study, we analyzed the impacts of rapid urbanization on four 
types of ecosystem services (C storage, flood control, biodiversity and food production) in 30 major Chinese 
cities between 1990 and 2010. Our results showed that the rapid urbanization has caused significant changes 
in both magnitudes and distributions of ecosystem services in those cities. All cities have experienced de-
clines in ecosystem services during urbanization. At the same time, the increase of population density aggra-
vated the shortage of supplies, especially in large cities such as Beijing and Shanghai. The interaction of the 
two processes has caused negative impacts on human wellbeing in those cities. We conclude that the current 
urbanization policy which has led to the conversion of land use/land cover with high values of ecosystem ser-
vices, to land use/land cover with low ecosystem services must be revised to prevent the further loss of eco-
system services. The study also showed that the land use/land cover change can serve as a useful indicator to 
link urbanization, ecosystem services and human wellbeing at the regional scale. 
 
 
Keywords: C storage, biodiversity, flood control, food supply, China 
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0231 Resilience, the optimization paradox and green infrastructure: Ecosystem-based adap-
tation lessons from the land of drought and flooding rains 
 
Alexei Trundle, Darryn McEvoy 
RMIT University, Melbourne, VIC, Australia 
 
Melbourne is often described as having ‘four seasons in one day’ - a fitting motto in a country defined by 
some of the world’s most extreme and variable climates. However for the first decade of the 21st century the 
city as well as much of the South East region of Australia was instead characterized by below average rainfall, 
reduced catchment inflow and drought. Although reductions in potable water use during this period are 
attributed as having prevented a complete failure of water supply, government infrastructure investments, 
behaviour change programs and policies also resulted in transformations across the wider urban system. Ini-
tially upheld as successful examples of climate adaptation, analysis of the secondary impacts of these actions 
– including removal of permeable and green spaces and severe decline of non-irrigated street trees – has led 
to a reconsideration of their implications for urban resilience and liveability. This presentation will, therefore, 
examine the interface between the complex, variable and inter-related effects of climate change and the 
equally multi-facetted, co-beneficial implementation of Urban Green Infrastructure (UGI). Building on find-
ings from a recently-completed assessment of the potential for application of this ecosystem-based adapta-
tion approach in Melbourne, three arguments will be put forward. Firstly, that to avoid the ‘optimization par-
adox’ evident in the recent southeast Australian experience a system-wide approach to urban adaptation and 
development – encompassing multiple thresholds and stressors – is necessary. Secondly, in doing so, adapta-
tion options whose benefits, spatial applicability and governance are equally complex emerge as being cen-
tral to enhancing urban resilience. Finally, UGI reductions in Melbourne concurrent to UGI expansion across 
Europe, North America and Asia demonstrates the crucial role of the availability, variability and applicability 
of water in the application and management of urban ecosystem based adaptation strategies. 
 
 
Keywords: green infrastructure, adaptation, livability, resilience 
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20 Urban health and global environmental change: Interdisciplinary perspectives  
 
Melanie Boeckmann1, Anthony Capon2, Barry Newell4, Katrina Proust4, Shih-Chun Candice Lung3 
1Leibniz Institute for Prevention Research and Epidemiology – BIPS, Bremen, Germany, 2International Institute 
for Global Health, United Nations University, Kuala Lumpur, Malaysia, 3Research Center for Environmental 
Changes, Academia Sinica, Taipei, Taiwan, 4Research School of Engineering, Fenner School of Environment & 
Society, The Australian National University, Canberra, Australia  
 
The growth of cities needs to be carefully managed if urbanization is to enhance, not threaten, human health 
and wellbeing. The increasing complexity of urban systems had led to the need for practical systems ap-
proaches. Such approaches range from simple ‘systems thinking' methods, through conceptual models, to 
quantitative dynamical analyses. In practice, all these approaches are useful. A systems-thinking approach is 
recommended as the first step in implementing the systems analysis proposed in the Urban Health pro-
gramme. Such an approach can identify cross-sector links (in government, professional disciplines, and geo-
graphic locations) and reveal the feedback interactions between sectors and disciplines. It can also contrib-
ute to an understanding of how feedback influences policy outcomes. A systems approach stresses the need 
to study cross-sector feedback interactions. This is essential to avoid common system effects such as ‘policy 
resistance', and other unwanted and unexpected outcomes of management actions. Human health is identi-
fied by the International Council for Science (ICSU) as a new research priority. ICSU's "Health and Wellbeing 
in the Changing Urban Environment: A Systems Analysis Approach" (hereinafter Urban Health) programme is 
a 10-year interdisciplinary research effort whose overall aim is to generate policy-relevant knowledge that 
will improve health status, reduce health inequalities and enhance the wellbeing of urban dwellers. It will 
focus on the integration of natural, social, medical and engineering sciences using systems approaches to ad-
dress the complexity of urban issues and their influence on health. Urban health is a particular concern in the 
developing world, where urbanization is rapid. [http://www.icsu.org/publications/reports-and-reviews/
health-and-wellbeing/health-and-wellbeing-in-the-changing-urban-environment/].  
The aim of this session is to introduce a systems approach suitable for studying urban health issues. This ap-
proach, called Collaborative Conceptual Modelling (CCM), has been developed by Newell and Proust in Aus-
tralia. This session also encourages concise presentations of urban health issues related to global environ-
mental changes – interdisciplinary approaches to research are strongly encouraged. This session will give 
more space to discussion of main issues and themes, what we know, research gaps and ways forward. We 
hope to also attract young and early career researchers in order to give these a low-threshold opportunity to 
contribute. In addition, contributions from practitioners in urban health and cross-sectoral experts (for exam-
ple, urban planners) are most welcome. 
 
 
Keywords: urban health, climate change, heat, epidemiology, healthy cities, systems approach, environmental 
change and health, urban planning and health 
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0120 History and the feedback dynamics of technology choice 
 
Katrina Proust 
The Australian National University, Canberra, Australia 
 
Technological innovation has been important in modern societies, bringing improvements in human health 
and well-being. Newly adopted technologies usually have immediate benefits, but often bring unintended 
and unwanted outcomes, which appear slowly. The problem is that once a beneficial innovation is adopted, 
communities can become locked in to its use. By the time any unwanted effects appear, it can be extremely 
difficult to reduce this ‘maladaptive dependence’. Unintended outcomes of technology in urban environ-
ments are the consequence of the complexity of today’s urban systems. These systems are characterized by 
strong cross-sector feedback, and dynamic histories that are poorly understood. Examples include a wide-
spread dependence on air conditioning, private motor vehicles, freeways, and ‘fast’ foods. In this paper I ex-
amine the use of refrigerated air conditioning (RAC) in domestic dwellings with a focus on human health. This 
study provides an example of the use of Collaborative Conceptual Modelling (Newell and Proust 2012). It 
demonstrates how techniques from the practice of history can reveal important aspects of feedback dynam-
ics. Installing RAC immediately allows people to control their living environment. Hence, communities have 
been able to inhabit areas of extreme temperature and humidity that would be otherwise unsuitable for per-
manent settlements. But this dependence results in a loss of adaptive capacity. The use of RAC in domestic 
dwellings reduces an individual’s ability to acclimatize to temperature and humidity changes. When serious 
heatwaves occur, and dependence on air conditioning is highest; the power-generating system is stretched to 
capacity. This situation increases the risk of power failures, and the number of cases of thermal stress in the 
community. It has important implications for climate-change adaptation in urban settings. 
 
 
Keywords: urban systems, history, system dynamics, cross-sector feedback, air conditioning, collaborative, 
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0130 Using a systems approach to design a green transportation system for better urban 
health under climate change 
 
Shih-Chun Candice Lung1, Pam Pei-Chang Wen2, I.C. Tsai3, J.P. Chen3 
1Academia Sinica, Taipei, Taiwan, 2Chung-Hua Institution for Economic Research, Taipei, Taiwan, 3National 
Taiwan University, Taipei, Taiwan 
 
Climate change is one of the most serious threats to human society in the 21st century. The increase of 
greenhouse gases such as CO2 in the atmosphere is mainly due to fossil fuel consumption, which at the same 
time emits toxic pollutants harmful to human health. Among various urban infrastructures, the transporta-
tion sector accounts for a significant fraction of fossil fuel consumption. In the urban area, climate change 
may potentially increase pollutant emission, reinforce chemical reactions, and result in aggravated air quality 
and subsequent public health impacts. Enhanced usage of green transportation will reduce emissions of 
CO2 and vehicle-related pollutants in urban settings, thus achieving co-benefits of slowing down global warm-
ing and improving urban health. The main focus of this presentation is to present a cross-disciplinary inte-
grated research framework of using a systems approach linking transportation, air quality (and climate) and 
urban health. Different green transportation alternatives have various degrees of transportation function. To 
tackle the challenge of the complexity among different sectors, the emphasis is placed on the feedback loops 
among green transportation, air quality, climate, and urban health, according to collaborative conceptual 
modelling (CCM). A conceptual tool kit is constructed to provide interrelationships among different sectors. 
This presentation will use Taiwan as an example to showcase the conceptual tool kit. This tool kit will be able 
to assess potential co-benefits of green transportation alternatives with respect to environmental impacts 
and health risks under current and future climate change scenarios, and identify the green transportation 
choice with the greatest co-benefit to both the environmental and human health. Decision-makers can be-
come better informed of such co-benefits brought by different options of green transportation strategies. 
Plans then can be formulated for future transportation infrastructure that would lead to better urban health 
under climate change. 
 
 
Keywords: urban health, environmental change, air quality, urban transportation, collaborative conceptual 
modelling 
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0156 Developing an urban health research programme using the systems approach 
 
Nordin Hasan 
ICSU Regional Office for Asia and the Pacific, Kuala Lumpur, Malaysia 
 
Cities are now the dominant habitat of humans. In 2010 more than half the human population on Earth was 
urban. Although in many cities average health status is better than in the surrounding countryside, aggregate 
urban health data can hide significant health inequities. Given the current pace and scale of urbanization in-
ternationally, there is an unprecedented need and opportunity to improve decision-making on human health 
in urban regions, and further improve and promote better decisions on human health and wellbeing. Opera-
tionally, there is an urgent need to initiate urban health and wellbeing programmes that promote more holis-
tic evidence-based outlooks for decision-making systems and approaches at the local and regional levels. 
Recognition of this imperative led the International Council for Science (ICSU) to promote research that does 
more than pay attention to distal factors and cross-scale influences. It stresses the need for studies of urban 
dynamics, including the effects of feedback and human-environment interactions. The ICSU Regional Office 
for Asia and the Pacific (ROAP) developed in 2011 its Science Plan on Health and Wellbeing in the Changing 
Urban Environment: A Systems Approach. In this document, the ROAP team outlined the key issues and con-
cerns for the future health and wellbeing of urban dwellers in the region. In 2012 ICSU ROAP began the pro-
cess of implementing its science plan. A number of pilot projects have been initiated, each of which aims to 
investigate the challenges and benefits of taking a systems approach to population health in a major city in 
the region. 
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0186 Do changing environmental conditions of living negate the impact of socio-economic 
development on health outcomes of urban poor? 
 
R.S. Goyal 
Educational and Rural Development Society, Dehradun, Uttarakhand, India 
 
In recent years, climate change has almost become synonymous with the development of environmental 
hazards affecting all living beings. The adverse effects are particularly large on those segments of populations 
where the current burden of climate-sensitive disease is high. One such category is the urban poor, who 
characteristically experience cramped living spaces, lack of sanitation and safe drinking water, poor and un-
hygienic environmental conditions, poor socio-economic status etc. As a consequence, their major health 
and morbidity indicators (due to communicable and non-communicable diseases) and mortality rates are 
higher than other sections of population viz, rural and urban non-poor. It has also been observed that unlike 
rural areas, programs to address socio-economic development and healthcare needs in urban poor localities 
have limited impact on health outcomes. Why? Is it because the living environment is quite degraded (inputs 
are rendered ineffective) or the interventions are not reaching or accessible by all people to realize any 
measurable outcome? This paper examines this phenomenon by taking India as a case. It compares the 
health outcomes for urban poor and non-poor in contemporary Indian communities against the socio-
economic and healthcare developments over a period of one decade. It also seeks to answer why develop-
ment interventions are relatively less effective in the case of the urban poor, when it should be the other way 
around, as the urban poor experience more intense poverty conditions, with small interventions being bene-
ficial. The analysis is based on data are drawn from two large nationwide surveys (NFHS II and III) carried out 
in 1998-99 and 2005-06 segregated for urban poor (and non-poor) using a wealth index (a composite index 
reflecting on quality of life and possession of household goods).The findings are likely to provide more insight 
in to the development programming for urban poor against the backdrop of climate changes. 
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25 Contested agendas or aligned objectives? Intermediation and the role of non-state actors 
in the low carbon urban transition  

  
Andrés Luque-Ayala, Harriet Bulkeley, Simon Marvin 
Durham University, Durham, UK  
 
This session aims to examine the different ways in which state and non-state stakeholders come together in 
order to propose and advance a low carbon urban transition. The focus is on the varied roles that different 
actors play, the ways in which these actors mobilise climate change logics in the context of their own agen-
das, and the ways in which such efforts result in contested agendas or aligned objectives in relation to the 
city's future. It considers climate change responses beyond institutional contexts, where agents located at 
different governance levels (from municipalities to transnational organizations) interact with both state and 
non-state partners (business, academia, NGOs) in the visualization and implementation of low carbon re-
sponses. The notion of ‘intermediation' (Bourdieu 1984, Callon 1986, Iles and Yolles 2002, van Lente, Hekkert 
et al. 2003, Latour 2005) plays a key role, as multiple agents and organizations get involved in the develop-
ment of capacity for low carbon, through activities such as management, service delivery, consulting, co-
ordination, technology provision, lobbying, awareness-raising and others (Hodson, Marvin et al. 2013). These 
intermediation processes play a key role in aligning the objectives of different urban stakeholders towards 
common goals. Yet, they are not exempt from tension and conflict, revealing multiple -and often conflicting- 
urban agendas at play. 
 
This session is organised by the International Network on Urban Low Carbon Urban Transitions (INCUT), an 
international network of academic researchers and practitioner organizations jointly examining how cities 
across the globe are responding to the challenges posed by climate change. INCUT is based at Durham Uni-
versity in the United Kingdom, and composed of researchers based at academic and practitioner organisa-
tions located in Europe as well as Australia, China, India, South Africa and the United States. The session is 
open to all participants at the UGEC 2014 conference. 
 
 
Keywords: Comparative urbanism, intermediaries, low carbon transition, non-state actors, urban politics, gov-
ernance 
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0189 Realigning the electric city: Legacies of energy autarky in Berlin and Hong Kong 
 
Timothy Moss1, Maria Francesch-Huidobro2 
1IRS, Erkner, Germany, 2City University of Hong Kong, Hong Kong, Hong Kong 
 
Whilst cities are widely regarded as playing a pivotal role in low carbon transitions, recent research is high-
lighting the enormous variety in urban responses to climate change. The search for model development tra-
jectories for the low carbon city is being clouded by stories of deviation, contestation, appropriation and ad-
aptation peculiar to specific urban contexts. This differentiated picture of urban low carbon transitions as 
they are really happening is helpfully opening up the debate to the multifarious factors shaping urban re-
sponses to climate change and the emergent challenges for both policy and research. What is in danger of 
getting lost in these powerfully ‘presentist' narratives is a sense of where these urban responses are coming 
from and how historical legacies of energy production and use are influencing (low carbon) options for the 
future. The proposed paper uses a comparative analysis of two iconic ‘electric cities' - Berlin and Hong Kong - 
to explore the legacies of past socio-technical configurations for today's attempts to realign urban energy 
systems and the role played by intermediary organizations in the process. It investigates firstly how the two 
cities of West Berlin and Hong Kong - prior to their respective reunification - strove to make themselves self-
sufficient with localized electricity generation networks, building up capacity for energy autarky. The paper, 
secondly, demonstrates how political and economic reintegration in the 1990s led to a realignment of each 
city's energy policy, as power grids became regionalized and local generation capacity questioned. In the 
third section, the authors draw implications from these historical legacies of energy autarky and regionaliza-
tion for these cities' responses to the low carbon challenge today. As a cross-cutting theme, the paper ex-
plores the ambivalent and fluctuating relationship between interests in energy security and energy efficien-
cy, and how this informs energy infrastructure policy in cities. 
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0190 Local government, climate change and public-private interaction: The case of Örebro, 
Sweden 
 
Mikael Granberg 
Karlstad University, Karlstad, Sweden 
 
Climate change always manifests itself on the local arena and localities must handle impacts of climate 
change. The policy and practice in the urban arena is central in relating global standards and knowledge, na-
tional and regional climate change scenarios/policies into particular action in specific contexts, but also as a 
setting were new practices develop, not necessarily related to top-down policies. Local governments’ respon-
sibilities and climate change impacts intersect significantly with services for infrastructure and property ser-
vices, planning and development, health and sanitation, community, building, facilities, culture, recreation 
facilities and water and sewerage. Local government in the city of Örebro (a city in Sweden with 140,000 in-
habitants) is establishing windmill parks with the objective that local government will become self-sufficient. 
Local government does this through the creation of a company were private actors can buy shares and take 
part in the future development of the company and the local/regional energy market. The local government 
also runs a project were all public transport are running on biogas sourced from local feedstock. The aim is to 
facilitate a transition for households and business to biogas by creating and supporting a growing local/
regional biogas market. In this paper we take a closer look at these policy practices. We will look at the politi-
cal arguments and actual local government action in these two cases, where the city´s local government in-
teracts with other societal actors (business and citizens) in efforts to create local/regional markets within two 
socio-technical systems (energy and transport). We will consider if this is a functional way to facilitate low 
carbon transitions within socio-technical systems. We will also consider how these endeavors are perceived 
by political actors (majority and opposition) and if any conflicting interests in the choice of the market path-
way can be observed in political processes in the city. 
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0199 Local government climate change alliances as intermediaries in low carbon urban tran-
sitioning in Victoria, Australia 
 
Susie Moloney, Ralph Horne 
RMIT University, Melbourne, Australia 
 
A growing literature indicates the endeavors of local governance, including local governments and non-
government organizations, in conducting and calling for actions aimed at low carbon urban transitions. Victo-
ria has ten regional climate change alliances (CCA), involving 70 of a total 79 councils, each unique in arrange-
ment and function. There is evidence that these unusual organizations, occupying middle ground between 
community and the state, are increasingly significant in driving regional level co-ordination and innovation. 
Their actions are notable in an era of diminishing political leadership at both the state and federal levels. 
While they vary in their arrangements and ambitions, the alliances are largely comprised of council – influ-
enced groups focusing on improving energy efficiency and decarbonization, and on building resilience and 
adaptive capacity. The emergence of regional climate change alliances is a significant feature of urban low 
carbon activity in Victoria, and is a form of governance that is fostering experiments through energy infra-
structure projects, regional scale urban retrofitting and capacity building initiatives. Understood as intermedi-
aries, we analyze their role and effectiveness in creating spaces outside the obduracy of both existing urban 
governance and socio-technical regimes (Hodson and Marvin 2012, Hodson, Marvin and Bulkeley 2013). Our 
analysis within the Victorian context contributes to an understanding of the roles, types and significance of 
intermediaries in low carbon transitioning and the extent to which new informal governing arrangements 
might transform socio-technical regimes. 
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0226 Positioning the university as an urban climate change actor: Governance, responsibil-
ity and opportunity 
 
Sara Fuller 
Macquarie University, Sydney, Australia 
 
Urban climate governance literature highlights the multiplicity of actors involved in addressing the challenges 
posed by climate change. In this context one significant actor – distinct from other state and non-state actors 
– is that of the university. Action on climate change within a university is manifest in forms including re-
search, learning and teaching, and the development of low carbon campus infrastructure. Additionally as uni-
versities position themselves as key actors in their local community in economic, cultural, social and environ-
mental terms, they increasingly seek to intervene on issues beyond their physical boundaries. However, such 
approaches rely on diverse conceptions of responsibility and opportunity both within and beyond the univer-
sity. This paper reports on empirical research in the city of Sydney with representatives from a range of uni-
versity departments as well as external partners. In so doing, it reflects not only on the role of the university 
as an intermediary organization, but also on the politics and practices of the intermediation process itself. 
 
 
Keywords: university, intermediation, responsibility  



 32 

0282 Urban low carbon transition pathways: An analytical framework 
 
Harriet Bulkeley, Simon Marvin, Andres Luque-Ayala 
Durham University, Durham, UK 
 
Dominant understandings of transitions have tended to disregard the specificity of the urban. Whilst largely 
technological and often normative, such approaches pay limited attention to the materiality of the city and 
the socio-political nature of its flows. They also overlook the scalar challenges to and possibilities associated 
with multiple and overlapping, formal and informal, governing regimes. Yet, transitions pathways, rather 
than the result of clean and purposeful ways for scaling niches, are contingent and politically contested pro-
cesses where a multiplicity of systems, agents and scales come together in an attempt to reconfigure social 
interests and technology in competing ways. In this paper we propose a different way of understanding pos-
sible pathways towards low carbon transitions. Whilst recognizing the need to ask further questions around 
the notion of transition itself, this framework acknowledges the multiplicity and contradiction embedded in 
current attempts to realize low carbon by urban intermediaries. First, the relationships between low carbon 
and other urban imaginaries - development, resilience, etc. Second, the different ways in which socio-
material change is assembled - experimentation, demonstration programmes, etc. Third, the relationship be-
tween dominant and alternative conceptions of transition pathways. By asking questions around the mean-
ing of low carbon pathways, what and who is involved, and how would we recognize a transition when we 
see it, the framework helps move forward our understanding of urban transition dynamics. 
 
 
Keywords: analytical frameworks, low carbon, low carbon urbanism, intermediaries, climate change govern-
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26 Urban social and institutional responses to Global Environmental Change 
 
Hsin-Huang Michael Hsiao1, Keng-Ming Hsu2, Shu-Li Huang3, Szu-Hua Wang4, Jing-Chein Lu6, Sue-Ching Jou5, 
Marc Wolfram7, Niki Fratzeskaki8 
7Yonsei University, Seoul, Republic of Korea,8Dutch Research Institute for Transitions, Rotterdam, The Nether-
lands, 1Academia Sinica, Taipei, Taiwan, 2National University of Tainan, Tainan, Taiwan, 3National Taipei Uni-
versity, New Taipei City, Taiwan, 4Chinese Culture University, Taipei, Taiwan, 5National Taiwan University, Tai-
pei, Taiwan, 6Central Police University, Taipei, Taiwan  
 
Apart from the quantitative significance of cities as contributors to the global carbon footprint, urban areas 
also play a crucial qualitative role in devising responses to climate change. Cities are the places where most 
social innovations emerge, reflecting social needs and values in the rise. They provide enabling environments 
within which integrated solutions addressing complex sustainability problems can be created and trialed 
across institutional boundaries. Cities are equally the cradle of governance innovations that provide and ac-
commodate experimental configurations to trigger, accelerate, couple and/or rescale social innovations. In 
addition, cities are increasingly recognized by national governments and supra-national organizations (EU, 
UN) as solution incubators, helping to learn about alternative and effective response strategies across scales. 
Recent examples illustrate how social and governance innovations can become connected systemically in 
cities to form a crucial driver for multi-domain transitions and multi-scale resilience. In a number of places, 
we observe activities following this pattern including e.g. social solidarity hubs (Rotterdam), social gardening 
for green space provision (Seoul), crowd-sourced neighborhood developments (Spain, Greece), or novel types 
of partnerships between diverse urban stakeholders (e.g. Rotterdam, Copenhagen, Brighton, Stockholm, 
Seoul). These examples represent learning experiments that integrate social and governance innovations. 
This session will therefore discuss different cases of social and governance innovations in cities responding to 
climate change in terms of mitigation, adaptation and/or transformation. Key questions to be addressed are 
therefore:  
- What are conditioning factors for the emergence of climate change relevant social and governance innova-
tions in cities? 
- What is the role of landscape pressures, cultural change, higher-level policy frameworks and translocal net-
works in this? 
- What are the dynamic and nested relationships between social innovation and institutional innovation in 
cities and across scales? 
- How can we design urban governance frameworks that drive social and institutional innovations in response 
to global climate change? 
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0082 Synergies and trade-offs of urban spatial planning in mitigating and adapting to cli-
mate change in Taiwan 
 
Shu-Li Huang1, Szu-Hua Wang2 
1National Taipei University, New Taipei City, Taiwan, 2Chinese Culture University, Taipei City, Taiwan 
 
Increased attention to climate change has led to discussions on the role that spatial planning should have in 
minimizing both the causes and consequences of climate change. Spatial planning has already demonstrated 
its potential to contribute to achieving climate change targets by functioning as a switchboard for mitigation 
and adaptation activities. However, the potential of spatial planning to respond to climate change might also 
be limited by the current institutional framework. In this paper, hypotheses on the effects of spatial planning 
on climate change mitigation and adaptation are formulated. The institutional framework and planning out-
comes of Taipei and Kaohsiung City are examined to test the hypotheses. Trade-offs and synergies among 
spatial planning related strategies to cope with climate change are also discussed. 
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0114 Making climate adaptation work: Strategies for resource constrained Indian cities 
 
Shailendra Mandal1, Gregg Garfin2, Vivekanand Singh1 
1National Institute of Technology Patna, Patna, Bihar, India, 2University of Arizona, Tucson, Arizona, USA 
 
This paper discusses the responses of Indian cities to the serious challenges posed by climate change, particu-
larly in the water sector. Drawing on the theories of "adaptation as development" and ongoing planning initi-
atives in cities, this paper explores the factors that promote or hinder successful climate action plans. It looks 
at associated discourses and actions related to climate adaptation strategies about water sector in urban are-
as. Unique to developing country cities is the predominance of informal actors in the water sector. The formal 
or government sector, which often exclusively manages water access and distribution in developed country 
cities, is only one among many players in the water sector. In these cities, thousands of people directly access 
the water source itself from self-supply through private boreholes. In this environment, with already existing 
pressures on water availability and use, the impacts of climate change on water is strongly felt by all water 
managers. This paper identifies practical, less resource-intensive adaptation strategies suited to the context 
of urban India, where the findings suggest that, given the absence of dedicated adaptation planning at the 
city level, the most effective approaches are those that integrate both development and adaptation criteria. 
The purpose of this paper is to understand the complex dynamics of the water sector, to investigate the 
needs of urban water managers, and to ultimately suggest strategies and tools that can help these managers 
meet ever growing needs in the face of climate change and increasing water insecurity. This paper will also 
discuss the conceptual approaches and methodology used in the study, the resilience planning process, cli-
mate forecast in and around the city, specific vulnerabilities within the water supply system in the city, the 
resilience interventions to address these vulnerabilities and tools to support overall urban resilience. 
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0162 Eco-industrial parks serve as a niche for sustainable low-carbon urban transition in 
China 
 
Han Shi 
City University of Hong Kong, Kowloon, Hong Kong 
 
Development of eco-industrial parks (EIPs) in China can have a positive impact on pursuing low-carbon urban 
development in their home cities. The assessment is based on multiple reasons. First, intermingling of indus-
trial, commercial and residential activities, exemplary of mixed-use, significantly reduces commuting de-
mands. Second, conglomeration of complementary industrial activities cuts the logistics and transportation 
demands. Third, EIPs stand at the frontline of innovation and quickly embrace the green building and green 
transportation models. Fourth, more streamlined, competent institutions of industrial parks make leading 
EIPs more ready and proactive to pursue various low-carbon development options.Thanks to specially de-
signed preferential policy, streamlined government apparatus, better urban master development and land-
use planning, and more advanced infrastructure, a number of national EIPs have brought about rapid real 
estate development and become sustainable new towns in China. Based on three case studies on three na-
tional EIPs in Beijing Municipality, Suzhou City and Tianjin Municipality, the research aims at exploring: 1) the 
advanced features and performance in energy and resource productivity, and greenhouse gas emissions of 
the case study EIPs as compared to their home cities; 2) major drivers of such pioneering low-carbon urban 
development patterns; and 3) barriers towards replicating similar sustainable urbanization practices and su-
perior performance in other industrial parks in China. By adopting the multiple framework, the paper shows 
that the three EIPs in question have served as the incubators of green building, mobility, manufacturing and 
service industry and, thus, can serve as the niche in expediting and replicating the low-carbon urban transi-
tion in China. In addition, the barriers for EIPs to serve as niches of low-carbon urban transition are assessed 
through a questionnaire survey. The findings of the research can shed light on furthering the policy for more 
EIPs to lead sustainable low-carbon urban transition in their respective cities. 
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0166 Coping with climate change in urban Taiwan: Lessening urban vulnerability and 
strengthening social resilience 
 
Hsin-Huang Michael Hsiao1, Keng-Ming Hsu2 
1National Taiwan University, Taipei, Taiwan, 2National University of Tainan, Tainan, Taiwan 
 
In the 21st century, the traditional method of construction could not resolve the issues of current climate risk. 
Only through further understanding of the aspects of human/social vulnerability and strengthening resili-
ence, can we improve the overall disaster prevention system. The principal purpose of this paper is to review 
and compare the related literature, international and domestic, on the social aspects of climate change. It is 
important to find out the construction of indicators of climate disasters; vulnerability, adaptation and resili-
ence are, in fact, the essential research efforts thus far. The critical comparison can lead to the detection of a 
"research gap" between international and domestic research in the field of emerging urban social issues and 
strategies toward climate change. First, international scholars explore indicators classified by five types. In 
contrast, domestic scholars only compile four types. Second, in the international arena, the types of indica-
tors for urban climate risk include disaster, vulnerability, resilience, and blended treatise, and as indicators 
are discussed within one framework. In the domestic arena, works often do not address the terms separately, 
but discuss disaster, vulnerability, and resilience similar to Mehrotra. We transform the risk chart proposed 
by Mehrotra to build an urban climate risk assessment framework of separately discussed essential condi-
tions like disaster, vulnerability, adaptation and climate policy. Also, the initial study of indicators related to 
social problems. More importantly, in addition to focusing on the indicators constructed, we should pay 
attention to current status of each indicator referent, and the actual policy implications toward climate 
change. 
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0174 Adaptive city and local climate policies in Taiwan: Institutional alignment and policy 
transfer 
 
Sue-Ching Jou1, Jing-Chein Lu0 
1National Taiwan University, Taipei, Taiwan, 2Central Police University, Taoyuan, Taiwan 
 
Local practice is important in understanding the human responses to global climate change in terms of miti-
gation and adaptation. Among the stakeholders involved in local climate policies, local government is the 
most critical actor to initiate and implement the climate policies and programs. The city and its climate poli-
cies not only have to meet the needs of local interests, but also need to be consistent with the national cli-
mate policies, and to reflect the contemporary global climate actions. It is meaningful to recognize the 
pattern and mechanism of how local climate policies are formed and adopted in evaluating the effectiveness 
and relevancy of local polices to climate change. This paper uses Taipei City and Pingtung County in Taiwan as 
the case study areas to examine and compare the adaptation of polices to climate change in Taiwan's most 
populated urban area, and one of the most impacted areas by climate-related disasters. We review climate-
related plans and other governmental documents, conduct in-depth interviews with key plan/program/policy
-makers, and analyze the policy implementations of the two local governments. By comparing the similarities 
and differences of the case study areas with other model international cities, we try to demonstrate the ways 
that local government in Taiwan are coping with the impacts of extreme weather and enhancing the urban 
adaptation purposefully. We further explore how these climate-related policies and programs are shaped 
under the international institutions, networks of climate change, and the domestic institutional settings. In 
conclusion, we also try to identify the channels and mechanism of policy transfer on the adaptive city, based 
on the experiences of the two case study areas to show the characteristics of local response to global change 
in Taiwan. 
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0298 Emergent dialogue, municipal climate response, and imaginary worlds: Exploring cli-
mate change innovation and engagement processes at the community scale 
 
Ann Dale3, David Maggs1, John Robinson1, Jon Saltor1, Meg Holden2, Michael Robinson1, Robert Gardiner1, 
Roy Bendor1, Sarah Burch4, Sidney Fels1, Stephen Sheppard1 
1University of British Columbia, Vancouver, BC, Canada, 2Simon Fraser University, Vancouver, BC, Canada, 
3Royal Roads University, Victoria, BC, Canada, 4University of Waterloo, Ontario, Canada  
 
The locus of innovation and activity on climate change and sustainability has strongly shifted to the municipal 
or community level around the world. Yet, we still have much to learn about how best to engage communi-
ties and citizens in exploring sustainable futures. This paper reports on two streams of work. The first is ongo-
ing work on community scale climate innovation. A recently completed study has developed 11 case studies 
of community climate leadership in British Columbia (BC), Canada and implemented a number of processes of 
peer-to-peer learning and information exchange. Lessons from the case studies and our attempts to involve 
local governments in such exchanges will be discussed as well as the development of three new related pro-
jects. The second stream of work focusses on processes of engaging citizens on climate change and sustaina-
bility issues. The paper will summarize some of the results of several decades of work in BC on using land-
scape visualization and participatory backcasting techniques for such engagement, focusing on recent work 
on multi-channel (landscape visualization workshops, scenario tools, social media, tabletop games, art, mo-
bile apps, computer games) engagement processes. The ‘Sustainability in an Imaginary World ‘ project, which 
will combine art and scenario analysis in an attempt to destabilize conventional views of sustainability and 
human-nature relations, will also be described. A theme running throughout the paper is the desirability of 
moving away from engagement tools and processes focused on ‘persuasive communication' approaches in-
tended to create pre-determined understandings or behavior changes, and towards tools and processes 
based on ‘emergent dialogue' approaches where the understandings and desirable behaviors must be co-
produced by the participants and researchers. It is argued that this approach is particularly important when 
considering larger questions (e.g., the desired future for a community), the answers to which are still very 
much up in the air. 
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0034 Co-benefits of addressing Global Environmental Change in urban areas 
  
Jose Puppim de Oliveira1, Christopher Doll1, Anthony Capon 2, Wanyu Shih 3 
1United Nations University - Institute of Advanced Studies, Yokohama, Japan, 2United Nations University - In-
ternational Institute for Global Health, Kuala Lumpur, Malaysia, 3Ming Chuan Univeristy, Taipei, Taiwan  
 
The achievement of any meaningful socio-economic development goals and mitigation of global environmen-
tal problems need to change how we develop and manage our cities. Urban interventions can be a critical 
step to the mitigation of urbanization-led climate change and biodiversity loss. Rapid urbanization in devel-
oping countries demand a massive provision of infrastructure, public transportation, housing and jobs for 
their population, as well as a healthy environment. The co-benefits approach in this panel refers to the devel-
opment and implementation of policies and strategies that simultaneously contribute to addressing climate 
change and biodiversity loss and solving local environmental problems, which also have other development 
impacts, such as improvements in health conditions and economic opportunities. The co-benefits approach is 
especially important for developing countries, which have to overcome many challenges simultaneously with 
limited capacities and resources. Thus, the objective of this panel is to discuss the main obstacles, opportuni-
ties and challenges to implementation of environmental co-benefit related policies in urban areas. The panel 
will discusses multi-disciplinary research and share lessons on how to generate and evaluate co-benefits and 
the factors that influence them, as well as areas of further research needed to advance our understanding of 
urban co-benefits. The session may include urban planning, and governance of the following subject areas: 
Urban biodiversity and ecosystem services; The role of transportation in climate change mitigation; Urban 
health and global environmental challenges; City form and co-benefits. 
 
 
Keywords: urbanization, biodiversity, ecosystem services, climate change mitigation, co-benefits, urban devel-
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0138 Assessment of the co-benefits of climate change mitigation in the urban energy system 
 
Hooman Farzaneh, Mehrnoosh Dashti 
United Nations University-Institute of Advanced Studies, Yokohama, Japan 
 
The urban energy system can be of great interest to policymakers in a city, and many have begun to develop 
plans that seek to change one or more aspects of this system over the coming decade. Climate change con-
cerns are increasingly a key driver behind these changes, with local authorities seeking to reduce their city’s 
current level of contribution to global climate change. Climate change may stress local energy systems in 
many different and profound ways based on the age of the system, the ease with which the underlying tech-
nology or fuels can be changed or made more climate resilient, and the nature and severity of the climate 
change-related impacts likely to occur in cities. This local context needs to be well understood, to elucidate 
challenges facing cities as well as to clarify the co-benefits available by managing these challenges. This paper 
will address a bottom-up approach with an analysis and aggregation of different cities’ data, as the most effi-
cient assessment method to assess the co-benefits of climate change mitigation in the urban energy system. 
The methodology is initially tested using real data for three different case studies to assess the co-benefits 
available for: 1) Yokohama’s envisioned Smart City Project, 2) electrical load management in Delhi, and, 3) 
integrated approach to public transportation in the city of Tehran. A comparative analysis has been carried 
out on the basis of the obtained results to address in some detail the role of executive policy targets support 
to reduce the greenhouse gas (GHG) emissions and air pollution in each city. 
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0142 Optimized spatial planning against sustainability objectives 
 
Daniel Caparros-Midwood, Richard Dawson, Stuart Barr 
Newcastle University, Newcastle upon Tyne, UK 
 
Adaption and mitigation measures required to ensure sustainable cities frequently conflict and negatively 
impact upon one another, thus posing challenges for urban decision-makers. For example the spatial densifi-
cation of cities to reduce transportation energy use, can increase the urban heat island intensity and runoff 
from extreme rainfall events. Moreover, within many cities such tensions can exhibit considerable spatial and 
temporal variability. As such, it is essential that spatial planners consider both short and long term multiple 
sustainability objectives within the planning process. To explore the trade-offs between multiple, often con-
flicting, sustainability objectives within cities a spatial optimization framework has been developed that can 
identify spatial development strategies that perform well, or are, indeed, the best for an individual or multi-
ple set of sustainability objectives.  The methodology entails iteratively investigating a wide range of spatial 
set-ups of development against the objectives before converging on optimal spatial patterns.The method 
was applied to a case study in the northeast of England to explore the implications of future residential de-
velopment choices on key sustainability objectives identified by the local planning authority: namely, (1) min-
imizing risk from heat waves; (2) minimizing risk from flooding; (3) minimizing the distance of new develop-
ment to the current CBD to minimize travel costs; (4) minimizing urban sprawl to prevent increased travel 
costs; and (5) preventing the development of green-space. We identify spatial strategies that are shown to 
be best performing (Pareto optimal) across one or more objectives. The results are shown to provide urban 
planners with a range of spatial development planning options that satisfy key objectives. Coupled with fur-
ther qualitative consideration of issues not amenable to quantified assessment, this approach provides a 
powerful mechanism for developing more sustainable urban development plans. 
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0153 A tool to assess co-benefits in the urban transport sector 
 
Christopher Doll 
UNU-IAS, Yokohama, Japan 
 
Emissions from the transport sector are around 20% of global carbon emissions, however, they can be noto-
riously hard to reduce because of the fundamental importance mobility plays in social, economic and cultural 
activities. Many cities, especially those in the developing world, are experiencing rapid rates of urban growth 
and increasing levels of motorization. Nonetheless, there are a range of strategies available to the policymak-
er to change the composition of the transport sector which preserves mobility whilst lowering the emissions 
to the local and global environment in the form of air pollution and greenhouse gas emissions. This paper 
outlines a methodology that has been used to construct a tool that can be used to develop a city level inven-
tory of the urban transport system. The avoid-shift-improve framework is used to simulate policy options in 
the main areas of transport policy. The tool is designed to be user friendly and outcomes are reported in an 
interactive format which dynamically shows how different policies affect emissions of GHGs, air pollution and 
energy use. The tool also provides a function to assess how emissions and energy will develop over longer 
time periods. The tools are publicly accessible through the internet. We further discuss how dissemination of 
the tool will be used to build a database of input data which can be used to fill data gaps amongst prospec-
tive users and how results can be compared against those in the database. Finally, we consider how the tool 
can be extended to provide information on a wider range of co-benefits, most pressingly, those pertaining to 
urban health from different mobility strategies. 
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0168 Urban form and the environment 
 
Felix Creutzig, Steffen Lohrey 
Mercator Research Institute on Global Commons and Climate Change, Berlin, Germany 
 
The question of optimal urban form has been asked for four decades and has been investigated in the con-
text of transport costs, land consumption and congestion. With global environmental change and the rise of 
global megacities, environmental and social externalities become increasingly prevalent in determining opti-
mal urban form. This paper investigates urban form and its externalities. We specify effects on climate 
change (transport and residential energy use), air pollution, congestion and land rent burden and describe 
trade-off curves between these externalities and individual utility. Denser urban form would nearly unambig-
uously mitigate climate change, but would increase the land rent burden on citizens. A denser urban form 
might however translate into a higher proportion of air pollution affecting citizens on-street. But, if higher 
transport costs for individual transport is combined with easy accessibility for public transport and cycling, air 
quality could also be improved in dense cities. These results reveal a "sustainability window": Only a combi-
nation of transportation policies, infrastructure investment and progressive public finance enables the devel-
opment of cities and sustainability dimensions simultaneously. We illustrate how modal choice, technologies 
and land rent policies can modify the trade-off curves, better co-aligning urban welfare with beneficial global 
environmental change. 
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0213 The Cooling effect of green infrastructure: A case study of Taipei metropolis 
 
Wan-yu Shih 
Ming-Chuan University, Taipei, Taiwan 
 
Green infrastructure plays a critical role in providing multiple ecosystem services in urban areas and their 
cooling effect is considered a mitigation strategy for the urban heat island effect (Gill et al., 2006). The tem-
perature in urban green spaces and their immediate surroundings is found to be lower than that in non-
vegetated areas (e.g., Bowler et al., 2010; Tan and Li, 2013). Such a mechanism, providing better thermal 
comfort in cities, is important to improve human well-being (Gill et al., 2006) and could have potential to re-
duce greenhouse gas emissions by lowering the need for air-conditioners (Ca et al., 1998). Substantial studies 
have proven the cooling effect of green spaces and described the cause of its variation (e.g. Chang et al., 
2007). However, less is known regarding the scale of the influence beyond the boundary of green spaces 
(Bowler et al., 2010). In order to shorten this knowledge gap, this study aims to explore: to what extent the 
green space cooling effect might be perceived in surrounding areas and how green space characteristics 
might influence such a performance through an empirical study of Taipei metropolis. By means of remote 
sensing data and geographical information systems, this study is planned to map the change of temperature 
around urban green spaces. Accordingly, this study will estimate energy that might be saved due to the tem-
perature reduction caused by green spaces in the city. 
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0039 Urbanization, Biodiversity, and Ecosystem Services (Round Table)  
 
Burak Güneralp1, Karen C. Seto2, Peter Marcotullio3 
1Texas A&M University, College Station, TX, USA, 2Yale School of Forestry and Environmental Studies, New Ha-
ven, CT, USA, 3Hunter College, CUNY, New York, NY, USA 
 
The interactions between urban areas and populations, biodiversity and ecosystem services are becoming 
increasingly diverse as urban areas expand and transform habitats. The direct and indirect impact of this 
growth on biodiversity will be significant. Direct impact results include land use change, introduction of inva-
sive species and changing local biogeochemical cycles. For example, current estimates suggest that urbaniza-
tion is concentrated along coastlines with high levels of endemism and significant urban expansion is occur-
ring within 10 km of a terrestrial protected area. Indirect urban impact results from activities that occur in 
urban areas affecting biodiversity such as consumption demands for food, water, timber and related natural 
resources located outside of or far from the hinterlands of urban areas. As the world’s population increasing-
ly locates in urban areas, human activities including consumption demands will also concentrate in these lo-
cations. Despite these negative trends, cities may also include opportunities for biodiversity. For example, 
given population growth, concentrating land use change in and around urban areas can help save habitat. A 
generous estimate of current urban land use suggests that it accounts for approximately 3% of total terrestri-
al area. Moreover, efficiencies gained from agglomeration can help save materials and produce less waste. 
Studies of cities in the developed world suggest that urban residents use less energy and produce lower 
amounts of greenhouse gases than their rural counterparts. Several studies that examine these impacts and 
interactions at present or forecast them into the future became available in recent years. These studies span 
a range of spatial and temporal scales. However, regional and global studies that study the likely impacts of 
urban expansion on biodiversity and ecosystem services are still in their infancy. On the other hand, while 
invaluable to develop our understanding between urbanization and biodiversity conservation at specific lo-
calities, case-based studies from the developing world are relatively few to generate a comprehensive out-
look. Moreover, further analyses are needed in particular those that focus on interactive effects of factors 
that drive urbanization in relation to biodiversity and ecosystem services. The objective of this hybrid 
roundtable/standard session is to provide a survey of the state of the knowledge on interactions of urbaniza-
tion with biodiversity and ecosystem services at local, regional, and global scales and will include studies that 
explore current and future relationships between urbanization and biodiversity. 
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0065 Global urbanization-biodiversity tensions to the year 2100 
 
Peter Marcotullio1, Carson Farmer2 
1Hunter College, CUNY, New York, NY, USA, 2Hunter College, CUNY, New York, NY, USA 
 
We provide a simple model to project spatial human population every decade from 2000 to 2100.  We focus 
on urban growth, as most increases in population over the coming century will be within the world’s 
cities. We then overlay a series of biodiversity layers to identify potential locations of urban-biodiversity ten-
sion. We perform three types of analyses to identify these tensions. In the first analysis, we examine and 
compare the distribution of human population and biodiversity along the latitudinal gradient and in different 
ecosystems. We compare changes in the distribution of human population with studies of different spe-
cies.  In a second analysis, we examine growth of population in specific locations (i.e., those with high ende-
mism, location in or near biodiversity hotspots, and locations in or close to protected areas, parks). Third, we 
identify areas of both high biodiversity richness and high population density. Our analysis suggests that given 
the spatial distribution of population and the increasing urbanization of the planet, the number of areas of 
urban-biodiversity tension demonstrate significant increases throughout the century. These results, given the 
simple methods to project population, suggest more research and model development is needed to identify 
conservation strategies and could be applied immediately to help reduce future tensions. 
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0209 The global sustainability of urban water sources 
 
Robert McDonald 
The Nature Conservancy, Arlington, VA, USA 
 
Urban growth is increasing the demand for freshwater resources; yet, surprisingly, the water sources of the 
world's large cities have never been globally assessed, hampering efforts to assess the distribution and causes 
of urban water stress. We conducted the first global survey of large cities' water sources and then evaluate 
the sustainability of those cities' water supplies in terms of water quantity and water quality. We show that 
previous global hydrologic models that ignored urban water infrastructure significantly overestimated urban 
water stress. Large cities obtain 78±3% of their water from surface sources, some of which are far away: cu-
mulatively, large cities moved 504 billion liters a day a distance of 27,000±3800 km, and the upstream con-
tributing area of urban water sources is 41% of the global land surface. Despite this infrastructure, one in four 
cities, containing $4.8±0.7 trillion in economic activity, remain water stressed due to geographical and finan-
cial limitations. The strategic management of these cities' water sources is therefore important for the future 
of the global economy. 
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0243 Futures of global urban expansion: Uncertainties and implications for biodiversity con-
servation 
 
Burak Güneralp1, Karen C. Seto2 
1Texas A&M University, College Station, TX, USA, 2Yale School of Forestry and Environmental Studies, New Ha-
ven, CT, USA 
 
Urbanization will place significant pressures on biodiversity across the world. However, there are large uncer-
tainties in the amount and location of future urbanization, particularly urban land expansion. Here, we pre-
sent a global analysis of urban extent circa 2000 and probabilistic forecasts of urban expansion for 2030 near 
protected areas and in biodiversity hotspots. Overall, our probabilistic forecasts suggest that by 2030, urban 
land cover will have nearly tripled since 2000. We estimate that the amount of urban land within 50 km of all 
protected area boundaries will increase from 450,000 km2 circa 2000 to about 1,440,000 km2 in 2030. Our 
analysis shows that protected areas around the world will experience significant increases in urban land with-
in 50 km of their boundaries. China will experience the largest increase in urban land near protected areas, 
with 304,000 km2 of new urban land to be developed within 50 km of protected area boundaries. The largest 
urban expansion in biodiversity hotspots, over 100,000 km2, is forecasted to occur in South America. Uncer-
tainties in the forecasts of the amount and location of urban land expansion reflect uncertainties in their un-
derlying drivers including urban population and economic growth. The forecasts point to the need to recon-
cile urban development and biodiversity conservation strategies. 
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0299 Analyzing urban resilience and sustainability through a social-technological-ecological 
system approach: Lessons from the Cities and Biodiversity Outlook project  
 
Thomas Elmqvist  
Stockholm University, Stockholm, Sweden  
 
The Cities and Biodiversity Outlook project describes and analyzes multiple dimensions of urbanization, fo-
cusing on how the processes affect patterns of biodiversity and ecosystem services within as well as outside 
city boundaries. CBO is an assessment of the process of urbanization, rather than an assessment of cities per 
se. Further, it focuses on the biosphere and analyses how the living environment is impacted in a rapidly ur-
banizing world, and explores connections to human well-being and how an increasing urban population may 
succeed or fail to develop mechanisms for reconnecting with the biosphere. The CBO project explored the 
social-ecological foundation of cities and their sustainability. A social-technological approach has, up until 
now, been a traditional way of analyzing urban complexity, and in this context many have struggled to define 
exactly what is meant by a city. As high-lighted in the CBO, the rapidly emerging framework of viewing cities 
as complex social-ecological systems puts the human dependence on the biosphere on the urban agenda. 
Although the social-technological and social-ecological approaches will continue to be important in the urban 
sustainability discourse, I will explore how an urban ecological-technological approach may be increasingly 
important in the future. This approach represents how living systems may be integrated in built systems and 
necessary to succeed in enhancing human well-being in urban areas in the face of new and complex challeng-
es such as climate change, and enhancing food and water security in an increasingly shifting and globalized 
world. 
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0304 The cooperative governance of urban commons  
 
Harini Nagendra 
Azim Premji University, Bangalore, India  
 
We need to enlarge our discussion of models of urban governance to include a third alternative to the com-
monly espoused twin pillars of private and government administration, i.e., that of the community. Multi-
level collaborations between local community groups, civic society actors and government administration are 
essential for the effective, equitable and sustainable governance of natural resources. Our studies, coupled 
with practical experience with community governance in the context of Bangalore’s lakes, have strongly high-
lighted the role for dialogue between communities and city government in providing the conditions inducive 
for effective co-management. Such initiatives are few and far between in Bangalore, and indeed in most fast 
growing cities across the world. Our only hope for scaling up such action is through interdisciplinary educa-
tion that crosses boundaries, engaging with students, local communities, policy makers and private actors, 
joined in the common goal of seeking equitable pathways towards greater urban sustainability. Engaging with 
problems of sustainability in an equitable, fair and just manner will require the fresh perspectives engen-
dered by such discussion. 
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0040 Urban land teleconnections: From concept to implementation (Round Table)  

 
Michail Fragkias1, Dagmar Haase2, Burak Guneralp3  
3Texas A&M University, College Station, TX, USA, 1Boise State University, Boise, ID, USA, 2HU Berlin and UFZ 
Leipzig, Berlin, Leipzig, Germany 
 
Land change and urbanization are significant components of global environmental change. The emerging 
conceptual framework of 'urban land tele-connections' (ULT) sheds further light in their connection by exam-
ining land changes by the underlying processes of urbanization. ULT is a concept that describes the distal 
flows and connections of people, economic goods and services and land use change processes that drive and 
respond to urbanization (Seto et al., 2012). The concept hypothesizes changing spatio-temporal relationships 
of urban actions and decision making and global impacts.Therefore, the conceptual framework envisions 
transformative changes in i) the traditional system of land classification that is based on discrete categories 
and reinforces the false idea of a rural-urban dichotomy; ii) the spatial quantification of land change that ig-
nore the connections between distant places, especially between urban functions and rural land uses; and iii) 
the implicit assumptions that emphasize path dependency and sequential land changes in land transitions. 
For these transformative changes to happen, there is a need for both theoretical and analytical advances. 
Empirical feeding and discussion is necessary in terms of: Does it capture the global networking and im-
pacting of cities in a new and follow-able way? Does it help to explain driver-pressure-impact chains around 
the globe? Does it help to better foresee consequences of global urbanization across the globe? The direct 
and indirect land-use changes are critical in the ULT framework whereby land use change at a specific loca-
tion to meet a co-located demand (direct land-use change) leads to a cascade of induced land-use changes 
elsewhere (indirect land-use change). The objective of this session is twofold: to provide a state of the 
knowledge of how and where urbanization is driving land change, and to assess theoretical and analytical ap-
proaches that could operationalize the concept of ULT. Papers with supporting or disagreeing examples and 
empirical evidence to discuss the concept of urban land tele-connections are welcomed. 
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0071 Urban land teleconnections: Feeding a new concept with empirical data 
 
Dagmar Haase 
HU Berlin and UFZ Leipzig, Berlin, Leipzig, Germany 
 
Urban land teleconnections - distal flows and connections of people, economic goods and services, and land 
use change processes that drive and respond to urbanization - have been conceptionalized in a paper by Seto 
et al. (2012). The concept hypothesizes changing spatio-temporal relationships of urban actions, decision-
making and global impacts. Still, the concept needs empirical feeding and discussion in terms of: Does it cap-
ture the global networking and impact of cities in a new and followable way? Does it help to explain driver-
pressure-impact chains around the globe? Does it help to better foresee consequences of global urbanization 
across the globe? The round table invites all LU scholars to bring in interesting - supporting and disagreeing - 
examples and empirical evidence to discuss the concept of urban land teleconnections. 
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0091 Population mobility, livelihoods and urbanization in the Brazilian Amazon 
 
Alisson Barbieri, Gilvan Guedes, Reinaldo Santos 
Universidade Federal de Minas Gerais, Belo Horizonte, Brazil 
 
We discuss the nexus between population mobility - internal, international, circulation - livelihoods diversifi-
cation, and growing urbanization in the Amazon. This nexus has been affected by a plethora of factors at re-
gional and global scales – including the expansion of internationally market-oriented activities, infrastructure 
building and increasing migration networks - combined with traditional migration selectivity factors (age, in-
come, education). We argue that it is not sufficient to discuss ‘urbanization' in the Amazon without an assess-
ment of rural changes, and how these are articulated through flows of people and economic activities at re-
gional and global scales. More rural households have used mobility of one or more family members to urban 
areas as a way of earning cash income and diversifying risk. This strategy helps to alleviate dependence on 
dwindling forest resources and has engendered urbanization, with drastic impacts for environmental change 
at several scales. We review the literature to inform an empirical analysis for the municipality of Machadi-
nho, in the Southern Brazilian Amazon. The data represent i) a panel of plots in 1985 (288 farm households), 
1986 (552 farm households), 1987 (808 farm households), 1995 (1,079 farm households), and 2010 (a sample 
of 259 farm households), and ii) census-tract data from the 2010 Brazilian Census. The methodology consists 
of longitudinal and cross-sectional descriptive analysis, groups mean comparison test, and the identification 
of profiles of mobility (internal, international, and circulation) across rural and urban areas as well as socioec-
onomic, demographic, and environmental factors using panel and cross-sectional latent class models. We 
integrate these datasets through GIS and use spatial analysis to evaluate how rural-urban articulations have 
evolved, and investigate the underlying causes of such changes. We discuss the results based upon theoreti-
cal approaches on population mobility, rural livelihoods and urbanization in frontier settings and their impli-
cations for global environmental change. 
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0247 Road development, rural and urban land-cover/use changes and urban expansion 
 
Stephen Leisz 
Colorado State University, Fort Collins, Colorado, USA 
 
This paper investigates the role that road expansion and development in Southeast Asia is playing on rural-
urban development interactions, urban expansion, and on land-use and land-cover changes. In the late 1980s 
and early 1990s the analysis of road expansion in Amazonia indicated that roads served as conduits for 
settlers into the region and the resulting settler-forest interaction led to deforestation. Following this, many 
have assumed that roads act as, or, at least operate to facilitate drivers of deforestation in remote or frontier 
regions. Recently in Southeast Asia this narrative is being challenged. There are indications in northern Laos 
that road expansion and improvement in the late 2000s led to the increase in tree cover as people moved out 
of remote mountain areas to settle near roads in order to gain access to government services and markets. 
Recent analysis of rural northeast Thailand suggests a complementary dynamic. Improved roads are provid-
ing rural populations with access to markets, and there are indications that rural populations are utilizing this 
access, in order to reorient their livelihood strategies towards industrial production, albeit small-scale pro-
duction, to provide inputs for distant urban areas and industrial parks. As a result, rural landscapes are 
changing as crop choice moves from labor demanding crops, such as rice, to less labor demanding tree crops. 
Indications are that the expansion of urbanization is also changing as populations stay in rural areas and pro-
duce for urban areas and industrial parks, rather than move to urban areas. However, the rural area settle-
ments are changing as they adopt aspects of urban areas, a process that has recently been referred to as 
‘rural urbanization'. This paper investigates and discusses these changes as they are being evidenced along 
the east-west economic corridor from Da Nang, Vietnam, to Khon Kaen, Thailand. 
 
 
Keywords: land-cover/use change, rural-urban teleconnections, urbanization processes, drivers of urbaniza-
tion 
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0287 Four manifestations of urban land teleconnections 
 
Burak Güneralp1, Karen C. Seto2 
1Texas A&M University, College Station TX, USA, 2Yale School of Forestry and Environmental Studies, New Ha-
ven CT, USA 
 
The urban land teleconnections (ULT) concept describes how local, regional and global processes related to 
land use and urbanization link distant places through networks of people, materials, and finance. The frame-
work accounts for spatially disconnected impacts between the drivers of urban land change and the land 
change processes. Thus, the direct and indirect land-use changes are critical in the ULT framework, whereby 
the processes that link urbanization dynamics and associated land changes are not necessarily co-located. 
Here, we present evidence of ULT drawing from four manifestations of urbanization. We, along the lines of 
the ULT framework, highlight the importance of process-based conceptualizations of the interaction of urban 
places with each other and rural places along a continuum of land systems. We then discuss the knowledge 
gaps on how and where urbanization is driving land change and potential approaches to address these gaps. 
 
 
Keywords: mining migration, ecosystem services, translocality, biodiversity, material flow analysis 
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0042 Resilience in the Urban Landscape: Improving Human Well-being 

Thomas Elmqvist1, David Maddox2, Harini Nagendra3 
1Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden, 2The Nature of Cities, New York, NY, 
USA, 3Azim Premji University, Bangalore, Karnataka, India 

 

Cities are habitat for people. They are ecosystems of built and natural elements, of flows and socio-ecological process-
es, of designed and wild Nature, of people, communities, and civic spaces between buildings. 

Are we designing our urban landscape with key socio-ecological principles and knowledge in mind? Cities are social-
ecological spaces and must be thought of as such if they are to be designed for resilience, sustainability, and livability. 
The session will combine theory and practice, inductive and deductive work, and offer real world examples and in-
sights. It will reflect the fundamentally multi-disciplinary nature of socio-environmental research in urban spaces and 
addresses their essential relevance to city building by gathering speakers than span the design-biophysical science-
social science continuum. We seek to continue to explore how design and multidisciplinary science can work together 
in new ways to create cities that work better for people, for nature, and for the future. 

Some ideas to be explored (not an exhaustive list): 

 What do people want from their outdoor urban spaces? What do they need? 
 Toward a design ethos grounded in the sciences of ecology and sociology 
 Designing spaces that build on local ecology, local patterns, and native species 
 Urban nature and multi-function ecosystem services that contribute to resilience, sustainability and livability 
 Cultivating better dialog between design, science, and city management 
 Future research that helps to better incorporate resilience perspectives into urban planning 

 

Keywords: ecology, well-being, urbanization, nature 
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0044 Footprinting and low carbon urban infrastructure development   

 
Joni Jupesta1, Takako Wakiyama2, Manu Verghese Mathai1, Ping Jiang3, Wan Xin Li4, Rizaldi Boer5, Retno Ge-
lang Dewi 6, Toni Bakhtiar5, Lukytawati Anggraeni5, Lutz Meyer-Ohlendorf7, Fritz Reusswig7  
1United Nations University, Yokohama, Japan, 2 Institute for Global Environmental Strategies, Hayama, 
Japan, 3Fudan University, Shanghai, China, 4City University of Hong Kong, Hong Kong, China, 5Bogor Agricul-
ture University, Bogor, Indonesia, 6Bandung Institute of Technology, Bandung, Indonesia, 7Potsdam Institute 
for Climate Impact Research (PIK), Potsdam, Brandenburg, Germany 
 
The concept of "green growth" has been connected to the "green economy for sustainable development and 
poverty reduction", which is the first theme of the Rio+20 United Nations Conference on Sustainable Devel-
opment (UNCSD). Due to vast growth, any city requires intensive urban infrastructure development. Due to 
the constraints of local government capabilities, the funding of urban infrastructure has become a critical is-
sue. Against this background, this session will explore and examine a new funding mechanism with engage-
ment of many stakeholders' such as public private partnerships. Several cities already have invested in initia-
tives in Green cities. This session will discuss a two year project, which will be used as guidance on how cities 
in selected countries can play a key role in the green growth agenda by stimulating growth through smart in-
vestment in urban infrastructure:, i.e., by building a physical infrastructure, by financial and tax incentives, 
energy supply, and heightening society's awareness of a sustainable lifestyle. This two year study project 
funded by APN ranges from institutional analysis, life cycle assessment, risk analysis to integrated assessment 
with study case of Jakarta, Shanghai and Yokohama.  Furthermore, this session will address the quantification 
of urban carbon footprints and their contribution to global, regional and national GHGs. Given the slow pro-
gress of international climate policy negotiations, cities and their citizens are playing a pivotal role in the miti-
gation of climate change. However, approaches to carbon footprinting are facing some methodological and 
empirical problems: Data availability for both footprinting methods; questions of boundaries (legal bounda-
ries in the case of cities, individual/household boundaries in the case of personal carbon footprints; 'Grey' 
energy in cities, including urban infrastructure related emissions; Problems of communication and dissemina-
tion beyond the level of technical experts. The proposed session wants to deal with these and other prob-
lems. We would like to discuss if and how the public communication of carbon footprints can help to put for-
ward the idea of environmental justice, and vice versa: can urban mitigation policies help to reduce social in-
equalities, thus contributing to an improved social 'climate' of cities? 
 
 
Keywords: green growth, infrastructure, city, investment, climate change, urban carbon footprints, individual 
carbon footprints, climate change mitigation, lifestyle, consumption, climate policy  
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0125 A cost-effective approach to low carbon sustainability: An insight into the carbon trad-
ing mechanism in the building sector in China 
 
Ping Jiang, Yihui Chen, Wenbo Dong 
Fudan University, Shanghai, China 
 
With the high growth urbanization and increasing new urban population, the huge demand for infrastruc-
tures and dwellings has become a great challenge for the sustainable development in Chinese cities. The 
building sector shares one fourth of total energy consumption in the country and plays an important role in 
reducing the energy consumption and the consequential greenhouse gas (GHG) emissions. Some policies 
have been issued for promoting the low carbon sustainable development in China's buildings. However, ex-
isting barriers, especially the investment barriers, substantially prevent the low carbon technologies and ser-
vice from being employed effectively. The carbon-trading scheme of cap-and-trade is now widely accepted as 
one of the most cost-effective ways to approach the climate change issue facing the world, and it can be uti-
lized for overcoming the barriers to carbon reduction activities in China's building sector. A new Clean Devel-
opment Mechanism (CDM) energy performance based method is designed for reducing transaction costs in 
implementing CDM projects in China's building sector before 2020. And then a "step by step" approach is 
formed to establish the domestic and international carbon trading mechanism to effectively reduce GHG mis-
sions in the buildings sector in China after 2020. Main technical solutions are also worked out for establishing 
this carbon trading mechanism in the building sector. 
 
 
Keywords: energy consumption, GHG emissions reduction, CDM, carbon trading mechanism, buildings, China 
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0137 Investment risk and return analysis for low carbon city development in Yokohama 
 
Takako Wakiyama1, Ambiyah Abdullah1, Joni Jupesta2 
1IGES, Hayama, Kanagawa, Japan, 2UNU-IAS, Shibuya, Tokyo, Japan 
 
Yokohama city is one of the government ordinance-designated cities with an increasing trend of population 
and energy consumption. In 2007, Yokohama established the plan for global warming countermeasures, and 
based on the plan, it set up a 25% reduction target of total GHG emissions by FY2020 from FY1990 level as 
the mid-term target, and an 80% reduction target in 2050. To achieve the target, Yokohama initiated a series 
of activities using various financing methods focusing on reduction of energy consumption in household and 
commercial sectors. At first, this paper analyses risks of and returns on investment of renewable energy in 
the case study of Yokohama. In order to avoid those risks, the role of government, policy target setting, the 
provision of financial support, and introduction of new and innovative policies are necessary. Thus, in the 
case study, policy status and supports as well as innovative financing policy are examined qualitatively and 
quantitatively. Discount cash flow analysis using Monte Carlo simulation is applied to analyze the risks and 
returns from renewable energy business. As a financing method, this paper explores the effectiveness of FIT 
and supplemented tax policy. For further details to assess the impacts of low carbon investment of renewa-
ble energy in Yokohama, the economic, environmental and social situations in the city are assessed using an 
input and output model. This study addresses the research question of how low carbon investment on re-
newable energy can enhance the economic (GDP, electricity supply) and environmental benefits 
(CO2 emission reduction) in the city. 
 
 
Keywords: investment risk and return, Yokohama city, renewable energy, low carbon development 
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0141 Energy use and carbon footprint mapping of buildings in urban areas 
 
Tzu-Ping Lin1, Feng-Yi Lin1, Yu-Cheng Chen2 
1Department of Architecture, National Cheng Kung University, Tainan, Taiwan, 2Program of Landscape and 
Recreation, National Chung Hsing University, Taichung, Taiwan 
 
High-density development and anthropogenic heat not only lead to high temperatures in the urban area, but 
also contribute to the increased use of air conditioning, energy of buildings and the urban carbon footprint. 
Previously, studies on building energy generally focused on a single building for various types, lacking a con-
cern of urban-scale issues, and, thus,  unable to show the distribution of building energy consumption in ur-
ban areas. This study focused on Kaohsiung and Taichung metropolitan area in Taiwan, exploring the building 
energy consumption by building types, land use, urban code and human behavior. First, various types of en-
ergy density of the buildings from previous studies are collected in a database. Secondly, the EnergyPlus 
model was applied to simulate hourly energy consumption in residential and commercial areas according to 
their usage and location. Thirdly, the energy use intensity was divided into six time periods and four seasons. 
Finally, the energy consumption was calculated and presented in a 200 × 200m grid in two urban areas and 
the sensitivity analysis was applied to indicate the hot spot of energy use. The results indicate that the ener-
gy consumption hotspots appear in summer noon in the urban intensive business district. On the other hand, 
residential hotspots appear in the summer night due to the demand on air-conditioning. The distribution of 
energy consumption varies throughout the seasons and time periods. The results of the research can contrib-
ute to urban planning and building design for the improvement and control of the energy use and carbon 
footprint reduction in the future. 
 
 
Keywords: energy use, carbon footprint mapping, urban climate 
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0161 Bottom-up urban CO2 emissions: A consistency check with top-down national esti-
mates 
 
Tsung-Chen Lee1, Shin-Kun Peng2, Chia-Tsung Yeh1, Chen-Yu Chang1 
1National Taipei University, Taipei, Taiwan, 2Academia Sinica, Taipei, Taiwan 
 
The roles and responsibilities of cities in CO2 mitigation have drawn increasing attention in the recent years. 
To facilitate the optimal design of effective mitigation policies, it is essential for the city authorities to under-
stand the magnitudes and sources of urban CO2 emissions. At present, there are several studies providing the 
estimates of CO2 emissions at the city levels; however, none attempt to justify the robustness of their esti-
mates. To fill this gap in the literature, this paper aims at building up a comprehensive "bottom-up" frame-
work for estimating the urban CO2 emissions, and offering a consistency check with the "top-down" national 
estimates. Using Taiwan as a case study, we demonstrate the geographic distribution of CO2 emissions within 
a country. The significance and implications of this "CO2 emission map" on the coordination of climate poli-
cies at "top-down" national levels and "bottom-up" urban levels are drawn accordingly.     
 
 
Keywords: urban CO2 emissions, CO2 emissions map, top-down and bottom-up, CO2 mitigation, policy coordi-
nation 
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0281 Low carbon city infrastructure development paths of DKI Jakarta towards 2030 
 
Retno Gumilang DEWI1, Ucok Siagian1, Rizaldi Boer2, Lukytawati Anggraeni2, Iwan Hendrawan1 
1Center for Research on Energy Policy - Institut Teknologi Bandung, Bandung/West Java, Indonesia, 2Center 
for Climate Risk and Opportunity Management (CCROM), Bogor Agricultural University, Bogor/West Java, In-
donesia 
 
This paper presents a modeling study concerning infrastructure development paths of transportation sector 
in DKI Jakarta to achieve “Low Carbon City in 2030”. The development paths of this sector are related to en-
ergy supply plan scenarios and are to be in line with the ‘green growth’ concept and ‘green economy’ for sus-
tainable development and poverty reduction. The main objective of the modeling study is identifying the in-
frastructure development paths to show how DKI Jakarta can play a key role in the green growth agenda, by 
stimulating the growth through smart investment in urban infrastructure that is related to energy supply 
plans in the transportation sector. The tool used for modeling in this study is non-linear programming ExSS-
GAMS. The base year for projection scenarios is 2005 and the target year is 2030. The mitigation scenario is 
developed to envision the development paths to achieve a low carbon city, in which the scenario is limited to 
energy technology options. Other options that can lead to GHG reduction, such as change of lifestyle, are not 
considered in this study. The study offers mitigation options in RAD GRK DKI Jakarta. Under BaU, final energy 
demand will increase from 6.7 mtoe (2005) to 27.5 mtoe (2030) and primary energy supply from 11.3 mtoe 
(2005) to 50.1 mtoe (2030). The emissions will increase from 30 kton CO2e (2005) to 143 kton CO2e (2030), in 
which 61% is from power, 20% transportation, 14% industry and 5.4% residential/commercial. The emissions 
from power is indirect that is caused by electricity consumption. Mitigation actions in the form of electricity 
efficiency measures will eventually mitigate emissions from power generation that are beyond the authority 
of DKI Jakarta. Mitigation under low carbon development paths is focused in transportation, i.e., fuel switch-
ing to less GHG emitting fuels, efficiency measures and changes of transportation mode. 
 
 
Keywords: low carbon city, energy, transport, Industry, ExSS-GAMS, RAD GRK DKI Jakarta 
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0052 Urban metabolism and the environmental impact of cities  

 
Alexandros Gaspartos1, Peter Marcotullio2  
1University of Tokyo, Tokyo, Japan, 2City University of New York, New York, USA  

It is all too often reaffirmed that cities are major consumers of natural resources, having as a result significant 

direct and indirect impact on the environment. An important avenue to understand these impacts is through 

the quantification of the flows of material and energy that enter and exit the city, as well as their transfor-

mation within the city itself. Such urban metabolism studies are increasingly used to understand environmen-

tal impact of cities. In a nutshell, urban metabolism studies conceptualize cities as "living" organisms that 

consume energy, materials, food and other inputs, and in the process "store" them, grow and produce 

goods/services (in the broadest sense), pollution and waste. Unraveling such metabolic patterns is important 

not only for understanding the impact of cities on resource use and the environment, but also for explaining 

other phenomena such as rural-urban linkages and land teleconnections. Furthermore urban metabolism 

studies can provide rich insights that can assist planning sustainable and resilient cities in the face of global 

environmental change. The aim of this session is to discuss how the concept of urban metabolism can be 

used to shed light on the resource consumption patterns and the environmental impact of cities. The session 

will start with a brief presentation that will outline the main concept associated with urban metabolism. Con-

sequently case studies from around the world will demonstrate how urban metabolism studies can elucidate 

the links between urban resource consumption and environmental impact. 

 

Keywords: urbanization, land transformation, agriculture land change, agriculture production, impact mecha-

nism 
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0086 Positioning urban metabolism to enable future transitions: An integrated infrastructure, economic 
and behavioral assessment of Los Angeles 
 
Stephanie Pincetl 
UCLA, Los Angeles, USA 
Urban metabolism studies have been conducted for dozens of cities across the world.  Most of them have 
been conducted using aggregated or simulated data, as data at finer spatial scales are often unavailable, and 
they are also rarely fully integrated with socio-demographic information, historical data, land use and policy 
decisions. This limits the ability to determine drivers of current metabolisms and how hard and soft infra-
structure combine to create path dependencies that make transitions difficult.  We present some preliminary 
results from our study of Los Angeles using integrated data rich methods.  This approach sheds light on driv-
ers of current patterns and reveals path dependencies that need to be addressed to transition to more a sus-
tainable metabolism. 
 
 
Keywords: California, Los Angeles, urban metabolism, path dependencies  
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0123 Urban GHG emissions footprints: Meanings and methodological  
issues 
 
Peter Marcotullio 
Hunter College, CUNY, New York, NY, USA 
 
Experts suggest that cities are responsible for up to 75% of global anthropogenic greenhouse gas emis-
sions.  These estimates are generated in a number of different ways, many of which involve material flows 
analyses. Given data availability, definitional issues and research design differences, however, greenhouse 
gas emissions results for the same location can vary significantly.  Indeed, some have argued that given these 
differences, it is difficult to make comparisons between carbon accounting results between cities.  This study 
examines differences in urban greenhouse gas emission accounts conceptually and empirically.  The paper 
first reviews differences in methods used in a number of different reports and what these differences mean 
for policy.  It then provides a case study of different greenhouse gas emissions results for New York City and 
highlights the similarities and differences in approaches and findings. The study suggests that given significant 
differences in results, we need to be careful about using greenhouse gas emissions findings for policy devel-
opment.  We point to possible new avenues of research to help overcome some difficulties. 
 
 
Keywords: material flows analysis, greenhouse gas emissions, urban, research design, New York City 
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0139 Hestia: High resolution quantification of fossil fuel CO2 emissions for cities: From sci-
ence to policy 
 
Kevin Gurney, Risa Patarasuk, Igor Razlivanov, Darragh O'Keeffe, Yang Song, Jianhua Huang 
Arizona State University, Tempe, AZ, USA 
 
Quantification of fossil fuel CO2 emissions from the "bottom-up" is a critical element in plans for a global car-
bon monitoring system (CMS). The space/time explicit emissions data products emerging from this need to 
also have great utility in decision-making, and can act as both verification and guidance to greenhouse gas 
(GHG) emissions mitigation. Here, we present the Hestia Project, an approach that has accomplished high-
resolution (e.g., building and road link-specific, hourly) quantification of fossil fuel CO2 emissions for entire 
urban domains. Data products have been built for the cities of Indianapolis, Salt Lake City and Los Angeles, 
with work ongoing in Phoenix and Washington DC. This bottom-up quantification is often part of scientific 
programs (e.g., INFLUX, Megacities Carbon), aimed at a convergent top-down/bottom-up assessment of GHG 
emissions. The work in Los Angeles, in particular, is aimed at piloting an operational carbon monitoring sys-
tem with focus on global megacities. The Hestia urban-level quantification relies on a mixture of data and 
modeling structures. Extensive data mining (e.g., pollution reporting, socioeconomic data, fuel statistics and 
stack monitoring) is combined with deterministic modeling (e.g., building thermodynamics, on-road transpor-
tation modeling) and analyzed within a GIS framework. We are analyzing these high-resolution emissions via 
atmospheric transport modeling and comparing them to atmospheric measurements, collected on aircraft 
and cell towers. We are testing the feasibility of quantifying a megacity domain and how it might integrate 
with the combination of remote sensing and in situ measurement systems. The Hestia effort also holds prom-
ise as a useable policy tool at the city scale. With process-level detail on energy consumption and emissions, 
it can provide guidance on energy efficiency and emissions mitigation efforts. We are currently working on 
defining the scope and requirements to transform the Hestia system into a tool for cities to utilize for policy 
purposes including scenario capabilities. 
 
 
Keywords: carbon footprint, urban, carbon emissions, carbon monitoring, emissions mitigation, monitoring, 
reporting and verification 
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0140 Diet changes in Tokyo and their environmental impact 
 
Alexandros Gasparatos 
University of Tokyo, Tokyo, Japan 
 
Japan has experienced a radical dietary transition since the 1960s, which involved large increases in meat 
consumption. The increasing domestic meat demand contributed significantly to the intensification of the 
Japanese livestock production system. Considering that urbanization has been a key driver of this transition, 
the aim of this paper is to discuss the environmental consequences of Tokyo's increased appetite for meat. 
By analyzing secondary data collected from national and local authorities, this paper quantifies the amount of 
land and the natural capital (quantified as emergy) that was appropriated in different parts of Japan to cater 
for the meat consumed in Tokyo. The results show that significant amounts of land and natural capital have 
been appropriated in areas close to Tokyo. Indeed, in 2010, approximately 40% and 50% of the natural capi-
tal appropriated for producing respectively the beef and pork consumed in Tokyo was appropriated in the 
Kanto area (essentially Tokyo's peri-urban area). These results imply that despite Tokyo being a global city, it 
still relies heavily on its adjacent areas for the meat it consumes. Consequently, by applying emissions factors 
calculated by life cycle analyses of Japanese livestock production systems, it is shown how such diet shifts can 
be responsible for an important fraction of greenhouse gas emissions from the city. 
 
 
Keywords: meat, dietary transition, land use change, energy, GHG emissions  



 69 

0297 Extending urban metabolism through a political-industrial ecology of water supply in-
frastructure for Los Angeles  
 
Joshua Newell, Joshua Cousins 
University of Michigan, Ann Arbor, MI, USA 
 
Three 'ecologies' - Marxist ecologies, industrial ecology, and urban ecology - have emerged as the primary 
thought traditions to conceptualize urban space as a 'metabolism.' Some theorize it as stocks and flows of 
materials and energy; others, as complex, dynamic socio-ecological systems; and still others, as hybridized 
socio-natures that produce uneven outcomes. Through literature review (1965-2012) and bibliometric analy-
sis, this paper maps these scholarly islands and unveil how disciplinary cultures shape the metaphor. Urban 
metabolism is proposed as a 'boundary object' to enable cross-fertilization through collective empirical ex-
periment and interdisciplinary friction. Towards this end, the paper blends theory and method from urban 
political ecology and industrial ecology by focusing on the water supply metabolism of the city of Los Ange-
les, which sprawls for thousands of miles across the American West. Specifically, GIS  fused with a traditional 
life-cycle assessment (LCA) approach to quantify the energy and emissions burden of the various water sup-
ply sources and political ecology methods, is used to better understand the equity and governance dynamics 
of the metabolism. By illustrating how decisions about system boundaries, emissions factors, and other 
building blocks fundamentally shape the end result, this intervention at once destabilizes and grounds the 
LCA enterprise. LA's water supply metabolism also reflects particular historical circumstances and strategic 
new paradigms to secure water resources and mitigate emissions. Combining approaches in industrial ecolo-
gy and urban political ecology yields fruitful insights such as these and will extend understandings of the city 
and its processes. 
 
Keywords: Urban metabolism, industrial ecology, urban political ecology, urban ecology, water, carbon 
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0053 Urbanization, Agricultural Land Loss, and Food Security 
 
Xiangzheng Deng1, Burak Guneralp2, Xinliang Xu1, Stephen Barthel3 

1Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing, China, 
2Texas A&M University, College Station, TX, USA, 3Stockholm Resilience Centre, Stockholm, Sweden 
 
Urbanization has tremendously changed natural and human landscapes on this planet, and at the same time 
has profoundly influencing the structure and function of ecosystems. Land transformation is one of the most 
influential manifestations of these changes as agricultural lands, forests, and grasslands are converted to ur-
ban land. Some nations in the global south are expected to lose up to half of their national crop yield value 
(Reitsma, Barthel, Burak and Seto-in review). Such losses are likely to increase dependencies on food imports 
for many countries and significantly add to the multiple stressors on the global food system, as well as in-
crease risks for detrimental tele-connections with rising urban demands for meat, dairy products, vegetable-
oils and luxury foods (de Haen et al., 2003; Ruelli et al., 2013, Seto et al., 2012). There is also a need for contin-
uing discussion on sustaining and even increasing agricultural productivity to guide future policy making and 
land management, especially considering the rapid urbanization in the developing world, especially in Asia and 
Africa.  
 
Less studied is how urban expansion over proximate cultivated lands will impact on the food security of urban 
inhabitants. Urban governments generally disregard food storage, proximate agricultural lands and local skills 
to produce food as obsolete (Pothukuchi and Kaufman, 2000; Barthel et al., 2013). Foodstuffs under normal 
conditions can be brought in from elsewhere--cheaply--via the global food system (Porter et al., 2011; Fraser 
and Rimas, 2010), used here as “the chain of activities connecting food production, processing, distribution, 
consumption, and waste management, as well as all the associated regulatory institutions and activi-
ties” (Pothukuchi and Kaufman, 2000, p. 113). While such high global connectivity between cities and remote 
food supplies build resilience during medium-severe crises, sudden severances of supply lines may pose major 
threats to urban food security (Barthel et al., 2013; Newman et al., 2009), where food security is used here as 
the situation when people have physical and economic access to sufficient, safe, and nutritious food to meet 
their dietary needs (FAO, 1996).  
 
We also encourage cases studies that model land-use changes in metropolitan landscapes with focus on spac-
es of food production and those that assess the long- and short-term values of agricultural space in historical 
metropolitan landscapes, including peri-urban spaces, or that tracks the place of urban farming in metabolistic 
shifts and trends over the long-term in different energy regimes. We aim for a broad coverage of empirical 
cases from all parts of the Planet, and invite GIS-modellers, ecologists, archaeologists, geographers, anthropol-
ogists as well as other scholars to participate in the session and submit a paper proposal. 
 
 
Keywords: urbanization, agriculture, food security, ecosystems, land use 
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0151 The effects of urbanization on the loss of ecosystem services of agricultural landscape 
in Taiwan's western coastal plain 

Ying-Chieh Lee1, Shu-Li Huang2 
1Lee-Ming Institute of Technology, New Taipei City, Taiwan, 2National Taipei University, New Taipei City, Tai-
wan 

 
The amount of agricultural land in Taiwan's western coastal plain has substantially declined during the past 
decades, mainly because of the expansion of infrastructure development and urban sprawl. Currently, over 
90% of the population of Taiwan is concentrated in western coastal plain. From 1970 to 2006, more than one 
sixth of the agricultural lands in Taiwan's western plain have been converted to other uses. Farmland within 
peri-urban areas can be regarded as part of a green infrastructure that provides agro-ecosystem services to 
benefit the urban dwellers. The growing influence of cities on peri-urban agricultural lands has significant 
effects on agricultural land conversion with associated agro-ecosystem services loss. Land use and land cover 
change, especially when coupled with climate change, are likely to affect the socioeconomic viability and eco-
system functions of urban systems in many complex ways. This research focuses on the changes in spatial 
patterns of agricultural land in the western coastal plain of Taiwan and the effects of peri-urban agricultural 
land use change on a suite of agro-ecosystem services. The changes in area and landscape pattern of agricul-
tural land in Taiwan's western coastal plain between 1971 and 2006 are examined. In order to study the rela-
tionship between the agricultural landscape change and its agro-ecosystem service loss, landscape metrics 
and ecological energetic analysis are applied in this research. The results of the analysis reveal that agro-
ecosystem services are related to the spatial configuration of paddy fields. Maintaining larger tract and pre-
venting paddy fields from fragmentation will help to improve the environmental sustainability in agricultural 
landscape. 
 
 
Keywords: urbanization, landscape change, ecosystem services, agricultural land, energy evaluation 
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0179 Linking food and land systems: Opportunities and challenges for sustaining peri-urban 
agriculture across growing and shrinking cities 

Kazuaki Tsuchiya1, Yuji Hara2, Danai Thaitakoo3 
1University of Tsukuba, Tsukuba, Ibaraki, Japan, 2Wakayama University, Wakayama, Japan, 3Chulalongkorn 
University, Bangkok, Thailand 

 
Peri-urban agriculture has been recently recognized as a vital source of sustainability both in growing and 
shrinking cities. Traditional land use planning, which draws a line between urban and rural areas, has often 
failed to encourage farmers to continue their activities near urban areas and resulted in the loss of production 
capacities and multifunctional values. Here, we examine opportunities and challenges in applying a novel para-
digm for sustainable peri-urban agriculture, which combines a food systems approach with farmland protec-
tion. We combined interviews, GIS and statistical analysis, with  Bangkok, Thailand and Osaka, Japan selected 
as case study sites. These two cities have common characteristics, including a deltaic environment, regular im-
pacts by the Asian monsoon, urban-rural mixtures in their peripheries, and populations over 10 million, but 
differ in their population trends (Bangkok is growing, while Osaka is shrinking). In the Bangkok study, we sur-
veyed current food purchasing and selling behavior to understand the potential for building a local food sys-
tem during a period of rapid urbanization. We found that the traditional food system played an important role 
as both a food source for households and a selling destination for farmers. However, there was little connec-
tion between farmers and nearby wet markets in the same districts, which constricts positive feedback be-
tween producers and consumers in peri-urban areas. In the Osaka study, we analyzed the effect of multiple 
socioeconomic factors, including zoning on the intensity of agricultural land uses within the contexts of aging 
and depopulation. Our findings quantitatively confirmed that zoning did not clearly contribute towards sus-
taining agricultural activities. It also revealed that most farmland was only partly used for landowner subsist-
ence purposes. These two studies together indicate that sustainable peri-urban agriculture cannot solely de-
pend on producers and landowners, and need to involve consumers and non-landowners. The traditional rural
-urban dichotomy must be challenged to realize collaboration among multiple food-related actors. 
 
 
Keywords: Peri-urban agriculture, Food system, Land use policy, East and Southeast Asia, Japan, Thailand 
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0233 Impacts of urbanization on agricultural land: A model-based analysis in China 

Xiangzheng Deng1, Qian Zhang1, Chenchen Shi2, Zhihui Li1 
1Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing, Chi-
na, 2State Key Laboratory of Water Environment Simulation, School of Environment, Beijing, China 

 
Although urban land area comprises just 2% of the earth's surface, more than half of the world's population 
lives in these areas. Urbanization, a human-induced environmental transformation with a complex process of 
converting rural land uses to urban land uses, is considered an engine of economic growth by concentrating 
population, economic activities and the built environment. According to the latest United Nations population 
projection, almost 60% of the total population will live in urban area by 2030. Along with accelerated devel-
opment of urbanization, various impacts on ecosystem structure, function, and dynamics have been caused, 
among which, the impact of urbanization on agricultural land changes has become a hot topic in recent 
years. With rapid urbanization, loss of agricultural lands and food production occurs, especially in rapidly de-
veloping countries, such as China. At the same time, some researchers view urbanization as having no nega-
tive impact on the maintenance of agricultural land and food production.  In this article, in order to detect 
the explicit impacts of urbanization on agricultural land changes, used the highly urbanized region of eastern 
China as our study area. We built an econometric model that incorporates socio-economic and policy factors 
to analyze the impacts of different urbanization modes (‘town’, ‘village’, and ‘city’) on agricultural land 
changes. The results show that although urbanization has an effect on the changes of cultivated land, its 
effect is marginal. Moreover, the expansion of built-up areas in different urbanization modes causes varying 
impacts on changes in agricultural land in different regions. 
 
 
Keywords: urbanization, impacts, urbanization mode, agricultural land, econometric model, China 
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0257 Agricultural Land Loss and Urbanization in China: Analysis from the perspective of land 
competition 

Qian Zhang, Xiangzheng Deng 
Center for In Chinese Agricultural Policy, Institute of Geographic Sciences and Natural Resources Research, 
Chinese Academy of Sciences, Beijing, China 

 
Growing competition for finite land resources is reshaping land cover and land use in China. Previous studies 
have indicated that China's urban development subsumed a large amount of high quality agricultural land in 
the past two decades. Simultaneously, an almost equivalent amount of agricultural land has been reclaimed, 
but the quality of newly reclaimed land is relatively low. Apparent conflict between urbanization and agricul-
tural production brought increasing pressure on high quality agricultural land. Given the context of rapidly 
urbanization trend in China, where are the optimal places for urbanization? Should we urbanize fertile agri-
cultural land? How can we coordinate the conflict of land use? To answer these questions, we evaluate the 
spatial variation of gains and losses for the converted area from agricultural to urban use. We first estimate 
the losses of land potential productivity for converted areas from agricultural to urban uses with the aid of 
evaluation system for agricultural productivity (ESAP), which can assess land potential productivity under cli-
mate change scenarios. The two major benefits for urbanization are aggregation of population and promo-
tion of gross domestic production (GDP). We thus choose Nighttime lights (NTL) change as proxy for socio-
economic development to quantify the gains of urbanization since it comprehensively represents population 
and economic levels. Next, we spatially overlay these two evaluation results and investigate whether and 
where the conflicts of agricultural land protection and urban development happen. This study bridges land 
dynamics, socio-economic development and climate change. Expected results from this study will shed light 
on rational land management and planning towards China's sustainable development. 
 
 
Keywords: agricultural land loss, urbanization, land competition, nighttime lights, land potential 
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0054 A New Science of Cities for Responding to Global Environmental Change 
 
Michail Fragkias1, Jose Lobo2 
1Boise State University, Boise, ID, USA, 2Arizona State University, Tempe, AZ, USA 
 
In the last few years, we have observed the intensification of efforts for a new urban research synthesis, 
attempting to connect seemingly disparate topics or themes and integrate disciplinary knowledge. In this 
effort, cities are viewed jointly through the lenses of complexity science, geography, urban economics, re-
gional science and sociology. They are typically examined as interlinked systems of networks and flows. 
Emergent properties of these systems (such as scaling and power laws) are being “micro-founded” and their 
policy relevance is further explored. It can be argued that cities are the most important socioeconomic entity 
of the 21st century, the century which will see the completion of humanity's march towards becoming an 
urban species.  Hints abound regarding the existence and effects of generative processes common to urban 
life across time and across geography. The scientific challenge is to build formal and predictive models for the 
origin and development of cities. 
Whether we are discussing a new “science of cities” or “urbanization science”, what remains to be further 
examined is the theoretical and policy relevance of the new findings for global environmental change re-
search. What are the implications of the new lenses and knowledge produced within a new urbanization sci-
ence for our capacity to respond to climate change? What are the energetics of cities? Urbanization is good 
for development and for innovation, but will these always counteract the environmental impacts of the very 
same processes of urbanization? How do we envision the findings affecting our capacity to better manage 
biodiversity-rich landscapes? Is a new science of urbanization capable of addressing major themes in the 
global environmental change literature such as low-probability, high impact events or tipping points in eco-
systems? The session will bring together researchers working on the new urban research synthesis to report 
on recent findings and offer novel perspectives. 
 
Keywords: urbanization science, urbanization, synthesis, complexity 
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0124 Collaborative Conceptual Modelling: Unravelling the Complexity of Urban Systems 

Barry Newell 
The Australian National University, Canberra, ACT, Australia 

 
Attempts to understand the behaviour of urban systems soon run into a ‘complexity dilemma’. The behaviour 
of these systems emerges from the interactions between their parts, and cannot be explained on the basis of 
studies of the parts taken separately. You need to study the system as a whole. But as soon as you try to look 
at the whole system, you are overwhelmed by its complexity. Thus, the dilemma—you need to study the 
whole, but it seems impossible to do so in a useful way. 
Nevertheless, the popular statement that, in a system, “everything is connected to everything else” is true in 
a trivial sense only. In reality, some interconnections are much more important than others. Experience 
shows that the most important behaviours of even very complex systems can often be explained in terms of 
relatively simple feedback structures with a small number of key variables. The challenge, for urban research-
ers and policy makers, is to find ways to identify these dynamically dominant structures in real-world situa-
tions. 
In this talk I will introduce Collaborative Conceptual Modelling (CCM) and discuss its use in the search for 
dominant feedback structures. CCM is a practical meta-method that is designed to guide the integrated use 
of the concepts and tools of applied history, system dynamics, and scenario planning. It consists of six ‘co-
evolving activities’ that are labelled with key questions: What is the challenge? What is the story? Can I see 
how you think? What drives system behaviour? Where are the leverage points? Can we have new eyes? Em-
bedded in each activity are well-defined protocols that can help a cross-discipline, cross-sector group to de-
velop a shared understanding of urban dynamics and so develop more-sustainable policies and practices. 
 
 
Keywords: collaborative conceptual modelling, urban systems, system dynamics, integrative research, policy 
making, sustainability 
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0132 Social and economic tipping points in urban adaptation potentials: Reason for con-
cern? 

Matthias Garschagen 
United Nations University, Institute for Environment and Human Security, Bonn, Germany 

 
Tipping points have become popular epistemic elements within the assessment of climate change. The study 
of tipping points therewith helps decipher the complexity in climate change dynamics. Yet, despite the in-
creased engagement with tipping points in hazards and expected impacts, there has been little work to em-
pirically assess tipping points in adaptive capacity and adaptation processes. Along the same line, tipping 
points have been linked predominantly to systems which are, firstly, large-scale and, secondly, bio-physical in 
nature (e.g., the instability of large ice sheets and the breakdown of ocean circulation systems). Little atten-
tion has, thus far, been paid to potential adaptation tipping points in social and economic systems and at 
lower scales. Both gaps are particularly stark in the case of cities - now widely acknowledged to be high prior-
ity areas for adaptation given the high levels of exposure and vulnerability to climate change hazards.  
By responding to these conceptual and empirical mismatches, the paper aims at fostering scientific engage-
ment with tipping points in urban adaptation processes, hence, contributing to a new science of cities for re-
sponding to global environmental change. The paper builds on lessons from Asian, African and European 
cities, drawing in particular on empirical research findings on adaptation processes at city, ward and even 
household level in Vietnam. The findings suggest that many types of tipping points in adaptation processes 
and capacities can be observed in urban systems, ranging across hard and soft aspects and relating to differ-
ent scales and actors. A first-order taxonomy of such adaptation tipping points in urban systems is thus de-
veloped. The paper concludes by discussing epistemological implications for a future science of cities as well 
as practical lessons for urban risk and adaptation governance (e.g., how to incorporate tipping points in ad-
aptation ‘planning'). 
 

Keywords: tipping points, climate change adaptation, urban governance, complexity, adaptive capacity 
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0163 Social media as big data: Can Sina Weibo enhance understanding of urbanization in 
China?  

Angel Hsu, Karen Seto 
Yale University, New Haven, CT, USA 
 
Remote sensing and satellite estimates of urban growth and land-use change have advanced our understand-
ing of how urban areas have changed over time. However, remote sensing analysis is limited to questions of 
land-cover and land-cover change, while other processes and phenomena related to urbanization, such as 
land use, mobility and behavior patterns, are more difficult to assess from satellites. Particularly in a rapidly 
urbanizing country like China, where over half of the population lives in cities, better information on urban 
land-use, mobility and behavior could assist in understanding energy consumption and emissions implica-
tions of certain urban forms and planning policies. A potential new source of information by which to under-
stand urbanization and its processes is the data urban citizens generate through the use of social media, mo-
bile apps, cell phones, and consumer behavior. At the end of 2013, China had more than 618 million netizens 
and 280.8 million users of Sina Weibo - a popular microblogging site that is analogous to Twitter. Combined 
with satellite data, social media data could fill knowledge gaps and generate new information to bridge on-
the-ground understanding of urbanization to remote sensing. Therefore, this paper seeks to address two 
overarching questions: first, can social media (e.g., Weibo) data be used to accurately assess land-use classifi-
cations and urbanization in China; and second, can this data provide information about travel patterns and 
urban mobility that can be used to connect urbanization with energy consumption and climate emissions? 
We develop land-use classifications from time-location signatures from microblogs in the Pearl River Delta 
region in China and compare them to land-cover maps from Landsat data. Finally, we explore the potential of 
social media data to assess mobility patterns and the resulting energy and climate implications. 
 
 
Keywords: social media, China, remote sensing, accuracy assessment, land-use classification 
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0288 A new science for cities and global environmental change: an overview 

Michail Fragkias 
Boise State University, Boise, ID, USA 

 
In the last few years, we have observed the intensification of efforts for a new urban research synthesis, 
attempting to connect seemingly disparate topics or themes and integrate disciplinary knowledge. In this 
effort, cities are viewed jointly through the lenses of complexity science, geography, urban economics, re-
gional science and sociology. They are typically examined as interlinked systems of networks and flows. 
Emergent properties of these systems (such as scaling and power laws) are being "micro-founded" and their 
policy relevance is further explored. It can be argued that cities are the most important socioeconomic entity 
of the 21st century, the century which will see the completion of humanity's march towards becoming an 
urban species. Hints abound regarding the existence and effects of generative processes common to urban 
life across time and across geography. The scientific challenge is to build formal and predictive models for the 
origin and development of cities. 
Whether we are discussing a new "science of cities" or "urbanization science", what remains to be further 
examined is the theoretical and policy relevance of the new findings for global environmental change re-
search. What are the implications of the new lenses and knowledge produced within a new urbanization sci-
ence for our capacity to respond to climate change? What are the energetics of cities? Urbanization is good 
for development and for innovation, but will these always counteract the environmental impacts of the very 
same processes of urbanization? How do we envision the findings affecting our capacity to better manage 
biodiversity-rich landscapes? Is a new science of urbanization capable of addressing major themes in the 
global environmental change literature such as low-probability, high impact events or tipping points in eco-
systems? 
 
 
Keywords: urbanization science, global environmental change 
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0056 – Towards Livelihood Security: The Urbanization, Infrastructure and Governance Nexus 
 
Frederick Ato Armah1, Antje Bruns2, Hartmut Fuenfgeld3, Mark Pelling4 

1University of Cape Coast, Cape Coast, Ghana, 2Humboldt-Universitat zu Berlin, Berlin, Germany, 3RMIT Uni-
versity, Melbourne, Australia, 4King’s College London, London, UK 
 
Our proposed session is intended to explore the ‘nexus' between rapid urbanization, socio-technical systems 
(infrastructure) and governance regimes. We want to look at the connection between these factors and ex-
plore how they shape unevenness and injustice in access to water all over the globe. These issues essentially 
reinforce the recurrent social and development challenges in the context of climate change confronting much 
of the world today. The ‘nexus' approach highlights the interdependence of governance and livelihood securi-
ty with the natural system that underpin that security - in this context, water security. The ‘nexus' debate is 
primarily a debate about governance, natural resource scarcity (especially uneven distribution) and by exten-
sion, uneven allocation and access to water by the least powerful in society.  
 
There is an increasing body of work that illustrates that uneven access to water is attributable to factors such 
as race, class and gender but shaped by conventional governance regimes that build on large scale infrastruc-
tures and market approaches to water tariffs (Bakker et al. 2006). Understanding and explaining the factors 
that influence the spatial and social differentiation of access to water and debating how to design better wa-
ter governance models in an increasingly urban world under conditions of global change are two primary 
goals of this session. We invite both theoretical and empirical papers that draw on cases from across the 
world, especially urban sub-Saharan Africa. 
 
Keywords: urbanization, infrastructure, livelihood, water, governance 
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0178 Urban Adaptation to Climate Change: A case of Madimba Settlement, Lusaka, Zambia 

Obed Kawanga, Tsoka Phiri 
Network for Environmental Concerns & Solutions (NECOS), Lusaka, Zambia 

 
Climate Change vulnerability is a new form of marginalization that intensifies urban poverty and social and 
economic inequality. Therefore, building adaptive and resilient cities requires better planning as well as 
better urban water and sanitation infrastructure and services(Joan Close, UN-Habitat, 2010).Observational 
evidence from all continents and most oceans shows that many natural systems will be affected by climate 
change(IPCC,2007). This is why cities and municipal governments must act urgently to reduce the vulnerabil-
ity of residents and infrastructure to many direct and indirect impacts of climate change. This paper presents 
vulnerabilities and anticipated impacts of climate change on various water and sanitation technologies in the 
peri-urban area ofMadimba in Lusaka, Zambia.. 
Based on a methodology of longitudinal action oriented adaptive field work for a period of six years (2008 to 
2013), this paper aims to demonstrate that getting started on climate change adaptation and resilience are 
necessary and possible for any city to come up with appropriate urban adaptation opinions. This paper will 
further explore the challenges and opportunities of urban adaptation in Madimba, a peri urban settlement 
with a population of more than 6,000. This paper will share the impacts of climate change on water re-
sources in this community and the strategies for decision making from the international and local perspec-
tives. This paper will also provide programmatic, technical, and policy recommendations for urban climate 
response strategy for such communities in Zambia. It will also discuss the sector-based approaches to issues, 
relating to local governance of the commons for sustainability. 
 
In conclusion, the paper will outline the main adaptation strategies required in the peri-urban settlements by 
stakeholders that include the Lusaka City Council, the Lusaka Water and Sewerage Company, water trusts, 
NGOs, and many more. Key information resources for Zambia and a summary of ongoing climate research 
will also be shared. 
 
 
Keywords: climate change, urban resilience, vulnerability, infrastructure, Zambia 
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0204 No picks, no shovels, no helmets:  Local governments at the coalface of adaptation to 
water stress in Chile 

Jonathan Barton 
Centro de Desarrollo Urbano Sustentable, Pontificia Universidad Catolica de Chile, Santiago, Chile 

 
In Chile, there have been positive signals of climate awareness in the public sector since the National Plan of 
2009.  However, the mechanisms for grounding initiatives have been weak.  The national climate change 
office remains under-resourced and locked into sectorial strategies, while regional administrations lack the 
authority for coordinating action that links multiple, fragmented public agencies.  Faced with this inertia and 
fragmentation, the task of climate change adaptation has increasingly been left to local governments, argua-
bly the weakest level of government due to the centralized nature of the Chilean state. .  This paper shares 
two experiences of climate change adaptation at the Chilean municipal level, and reveals major obstacles 
faced by local governments.  The first – legal responsibilities - relates to the role of municipalities in the pro-
vision of emergency fresh water to local populations, particularly in municipalities on the fringes of the larg-
est cities which are subject to urbanization pressures and changing land uses; data on water tanker use re-
veals this situation.  While these governments have no formal legal responsibilities for water supply, they 
must compensate for the failing privatized water system.  The second – information scarcity - involves water 
use for green spaces.  An analysis of 17 public parks in Santiago reveals that knowledge of water use and 
spending remains obscure and militates against suitable adaptation planning.  While higher-level public insti-
tutions discuss strategic and future concerns relating to climate change, it is at the local level that adaptation 
is taking place.  However, this adaptation is not matched with adequate information and financing, and the 
de facto responsibilities assumed by these authorities are neither recognized nor formalized.  Effective urban 
adaptation in Chile requires decentralization in order to address this imbalance. 
 
Keywords: Chile, municipalities, water stress, adaptation, resources  



 83 

0261 Adaptive capacity and climate justice: Reflections on two projects in Victoria, Australia 

Susie Moloney, Hartmut Fuenfgeld 
Centre for Urban Research, RMIT University, Melbourne, Australia 

 
The impacts and capacity to respond to climate change are unevenly distributed spatially and socially.  While 
debates about climate justice have mainly occurred at the international scale, there is a call to better under-
stand how climate justice is pursued at the urban scale and to incorporate issues of recognition as well as 
rights and responsibilities as facets of just responses to climate change (Bulkeley et al., 2014). Recognition of 
varying capacities to respond to climate change is important as this can help reshape understandings of re-
sponsibilities and how issues of poverty, exclusion or socio-cultural factors are implicated.  In this paper we 
examine the notion of climate justice reflected through two climate change projects both located in Victoria, 
Australia. The first project focused on the capacity of the community services and primary health care sector 
to respond and adapt to the impacts of climate change. Where climate change impacts affect socio-
economically disadvantaged people and the services they rely on, extreme hardship and the severe conse-
quences for individuals and communities that follow amount to localized manifestations of climate injustice. 
The second project focuses on a state government funded initiative delivered through a social services organ-
ization, which engaged with 144 low-income households suffering from financial hardship. This initiative 
aimed to assist householders in taking responsibility for reducing their energy use through behavior change 
and minor retrofits.  The project highlighted the vulnerability of low-income tenants in poor quality housing 
and the limited capacity to adequately adapt and respond to climate impacts.  Both projects serve to illus-
trate the different ways in which issues of climate justice manifest in the urban context and how we can 
better attend to improving the adaptive capacity of service providers and those most vulnerable. 
 
 
Keywords: climate justice, adaptation, climate responses, Victoria, Australia 
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0284 Global change and social conflicts over water in Mexican cities 

Patricia Avila-Garcia 
National Autonomous University of Mexico, Mexico City, D.F., Mexico 

 
Global change involves worldwide biophysical (climatic change), social (urbanization and poverty), and eco-
nomic (globalization) processes having a differential effect on regions and territories. In the case of Mexico, 
these processes contribute to the exacerbation of water related problems, as expressed by the loss of water 
security and the escalation of social conflicts, particularly in urban areas and their hinterlands. The water cri-
sis in cities leads to: a) an increased social vulnerability to changes in climatic patterns and extreme events 
that affects the poorest population because it inhabits in high risk areas (marginal lands); b) a deficit in the 
satisfaction of basic water needs, such as drinking water and sanitation, that is further augmented by high 
poverty levels and social inequality, and by water stress in urban areas (the major part of Mexican cities have 
low water availability); c) a deterioration of ecosystems and water resources (scarcity and pollution) due to 
the adoption of non-sustainable practices (deforestation, industrial wastes without treatment, water use and 
pollution by mining), the construction of megaprojects (large dams, water transfers between river basins), 
and urbanization (land use change); and d) an institutional and legal framework inability to face the rapid ur-
banization and manage the water conflicts between State and Society, because the interest and power eco-
nomical is dominant (social and environmental injustice).  
This presentation examines the question of how global change affects water security leading to social conflict 
scenarios in urban areas of México. To that means, and with the purpose of explaining the escalation of social 
conflicts, I present the results of a theoretical consideration of the relation of global change with the water 
crisis in urban areas. Finally, I present comparative analyses of cases of water conflicts occurring in Mexican 
cities and their links with global change. 
 
Keywords: global change, social conflicts, water security, vulnerability, Mexican cities 
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0306 Linking Disaster Risk Reduction and Climate Change Adaptation at the local level: Ex-
perience in implementing a resilience city program in Kendari, Indonesia  

Riyanti Djalante,  
Local Government of Kendari City and University of Halu Oleo,Kendari, Indonesia 
 
Linking Disaster Risk Reduction (DRR) and Climate Change Adaptation (CCA) is important because climate 
change is likely to increase the frequency and severity of hydro-meteorological hazards. The simultaneous 
application of DRR and CCA also results in more efficient use of financial, human and natural resources and 
therefore increases the effectiveness and sustainability of both approaches. The climate change community 
is in danger of ‘‘wasting time and money in reinventing the wheel’’ by conducting CCA activities separately. 
DRR can contribute to CCA through existing knowledge, approaches and tools that have been tried and test-
ed by the DRR community to address the proximate and underlying causes of hazard vulnerability. The CCA 
community can also learn from DRR approaches how scientific and traditional knowledge can be integrated.  
 
The purpose of this presentation is to give an overview of how the integration of DRR and CCA take place in 
practice. The author outlined her experience in implementing a “Resilient Village” program and outlined how 
the community perceived their vulnerability to climate-related hazards. The activities included a fiveday 
workshop with 30 participants in two locations (Lepo-Lepo and Kampung Salo) in Kendari City, Indonesia. 
 
 
Keywords: Indonesia, disaster risk reduction, climate change adaptation 
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0061 – Regional Perspectives on Urban Transformation for Adaptation to Climate Change: 
Strategies, Policies and Plans  
 
Shuaib Lwasa1, Patricia Romero Lankao2, David Simon3 
1Makerere University, Kampala, Uganda, 2National Center for Atmospheric Research, Boulder, CO, USA, 3Royal 
Holloway, University of London, London, UK 
 
Many regions across the globe already face social, economic and environmental risk challenges. These shifts 
and transformations pose serious challenges in view of climate change, land use change and increasing disas-
ter risk. The scale and extent of climate change projected over this century, coupled with resource constraints 
and other challenges will make business as usual or ad hoc reforms untenable. The search for urban transi-
tion pathways towards more sustainable forms of regional urbanism has picked up among academics, practi-
tioners and policy-makers. This World Café session aims to take stock of the transformation trajectories with 
evidence-based information on emerging pathways for transitioning to sustainable urban development. It is 
structured with interactive presentations in a setting different from usual conference presentations, compris-
ing short, provocative interventions on materials on display by individuals from academics, practitioners and 
policy-makers active in the sustainable urban development arena in different regions. The envisaged outcome 
is to generate good practices that identify possible plausible pathways for urban transitions, which will form 
the basis of future research engagement among the stakeholders. 
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0135 Risky change? Bridging state and non-state divides in Vietnam's transforming urban 
risk governance and drawing lessons beyond 

Matthias Garschagen 
United Nations University, Institute for Environment and Human Security, Bonn, Germany 

 
Vietnam's cities are not only rapidly transforming along with the country's politico-economic change, but are 
also recognized as being increasingly exposed to the projected impacts of climatic hazards. Resulting from 
both trends are substantial challenges for urban disaster risk governance which remains poorly understood 
scientifically and underemphasized politically. Against this background, this paper traces the dynamics of ur-
ban vulnerability and explores how the responsibilities and capacities for risk reduction and adaptation are 
negotiated and shared within the country's changing political economy, focusing in particular on the shifting 
roles of state vs. non-state actors. Can Tho City, the demographic and economic centre of the highly flood- 
and typhoon-prone Mekong Delta, serves as an in-depth case study, drawing on 12 months of empirical re-
search. The findings suggest that Vietnam's transformation process has not only resulted in significant chang-
es in vulnerability profiles but also in the way risk management is framed and attributed. Mismatches be-
tween state and non-state adaptation action are on the rise, potentially undermining the effectiveness of 
both realms. 
This paper therefore develops concrete recommendations on how to bridge the current divides in order to 
facilitate successful and inclusive adaptation. Future approaches need to go beyond the state's current focus 
on top-down disaster contingencies and the adjustment of large-scale physical infrastructure. Rather, the in-
stitutional configuration of risk governance itself needs to be adapted in order to integrate different types of 
risk reduction measures. These unfold across the increasingly divergent range of urban actors and their inter-
ests in terms of spatial scales, temporal scales, normative motivations and capacities. This paper concludes 
by comparing the Vietnamese context to other countries in the region and shows that similar problems can 
be found in those countries. Hence, the findings are argued to be of wider relevance and broader lessons are 
formulated accordingly. 
 
 
Keywords: adaptation governance, urban risk management, transformation, recommendations for action, 
Asia 
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0212 Using spatial scenarios to explore possible transformation pathways for African cities 

Richard Sliuzas1, Johannes Flacke1, Eduardo Perez-Molina1, Shuaib Lwasa2, Victor Jetten1 
1University of Twente, Enschede, The Netherlands, 2Makerere University, Kampala, Uganda 

 
There is much uncertainty surrounding the development of African cities and how they should respond to the 
challenges of climate change. These uncertainties are associated with issues such as: the lack of reliable data 
on patterns and processes of urban development and climate; likely future urban growth trends; possible 
changes in societal behaviour that may influence the previous issues; uncertainties surrounding local and re-
gional level climate change patterns that may affect weather patterns and in some instances possibly lead to 
large scale population migration; and the ability of local governments and other actors to identify and imple-
ment effective adaptation strategies. This contribution examines recent work on integrated flood risk assess-
ment in Kampala, Uganda, a fast growing city where local flash floods are expected to become more frequent. 
The approach used was based on the development of spatial scenarios using a combination of commercial and 
open source GIS tools for runoff and flood modelling, in conjunction with stakeholder participation. Scenarios 
provide a means to explore possible futures, bearing in mind uncertainties, in conjunction with possible plan-
ning and engineering options for urban water management. The results suggest that a degree of flooding in 
Kampala is unavoidable, but the extent and consequences of these floods can be managed more effectively. 
Measures are needed to better guide the location of development, resettle some existing developments in 
highly flood prone areas, and adopt sustainable urban drainage system principles. Raising awareness and 
changing societal behaviour with respect to development, along with solid waste management and water 
management practices, are essential to transformation processes. The key question addressed is: Can spatial 
scenario analysis and planning support the transformation process of African cities, and how can good practic-
es be developed and shared? 
 
Keywords: spatial scenario modelling, Kampala, urban growth, sustainable urban development, climate 
change 
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0216 Squaring circles: developing the arguments and framework for the definition of sus-
tainable urban scenarios capable of engaging with global sustainability constraints 

Olivia Bina1,  
1University of Lisbon, Lisbon, Portugal,  

 
Based on her seminal intervention, Donnella Meadows would most likely argue that, if we want “to sustaina-
bly transform our urban future” we must first have a clear vision of how we desire that future to look, and 
would argue for a new scientific approach that we now call “sustainability science” (International Society for 
Ecological Economics, 1994). Given what we know today about global change, tipping points and thresholds, 
which impose both an understanding of planetary challenges and their translation to the urban scale, Mead-
ow’s call for envisioning is all-the-more challenging. However, failing to envision urban sustainability within 
the global context is almost certainly bound to invalidate the attempt to shift towards sustainable urban de-
velopment. Drawing on an EU-funded research project on urbanization in China and Europe (URBACHINA), 
this presentation proposes a conceptual framework for the definition of sustainable urban scenarios, and re-
flects on its strengths and weakness based on three applications of the framework. The first part will summa-
rize the rationale for the proposed framework, drawing on scenario-related literature (including several ex-
isting reports defining scenarios), with particular attention to the notions of normative scenarios, visions, 
backcasting and the importance of imagination and utopia for sustainability. The second part outlines the 
framework for urban sustainability scenarios, which adopts the worldview of the Great Transition Initiative 
by Stockholm Environment Institute and the Tellus Institute, as its starting point. The third part summarizes 
the test application of this framework on two related activities: a) a one-day interdisciplinary workshop 
aimed at exploring the future of Chinese intermediate cities, and; b) the building of a set of qualitative sce-
narios for Chinese cities in 2050. The conclusion reflects on the strengths and weaknesses of the framework, 
and how these illuminate the wider challenges and opportunities for improving our capacity to design sus-
tainable urban scenarios. 
 
 
Keywords: scenarios, urban, global, envisioning, normative, sustainability  
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0266 Exploring health risks in urban Latin America and Asia 

Patricia Romero-Lankao, Joshua Sperling, Daniel Runfola 
NCAR, Boulder, CO, USA 

 
This presentation analyzes if, and under what circumstances, urban populations experience risk in Mumbai, 
India, Bogota, Colombia, Mexico City, Mexico, Santiago, Chile, and Buenos Aires, Argentina. It suggests an in-
tegrated approach to the interaction between hazard-risks and vulnerability of urban populations under mul-
tiple stresses. It assesses their adaptation capacity, i.e., ability to perceive and respond to hazards. Finally, it 
explores whether or not urban risk depends on scale, and if hazards, adaptation capacities, responses and 
their underlying societal and physical drivers vary across urban households, neighborhoods and cities. 
 
 
Keywords: urban risks, adaptation capacity, scale, Latin America, Asia  
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0296 The politics of devolution in Africa: Implications for urban disaster risk reduction & dis-
aster risk management  

Senay Habtezion 
International START Secretariat, Washington, DC, USA 
 
By 2030, Africa will pass the 50 percent ‘urban’ milestone. By 2050, there will be 2 billion Africans with 60 
percent of them in cities. Denser urban settlements require effective urban disaster risk reduction (DRR) and 
disaster risk management (DRM) across all scales of governance. However, the upsurge in urban and popula-
tion growth in the continent is taking place against the backdrop of distressing deficits in infrastructure, pub-
lic services, and governance. Lack of devolvement of power to local governments, as well as the resistance of 
national governments to commit to meaningful decentralization, could hamper DRR & DRM efforts in African 
cities. This paper attempts to situate urban DRR and DRM within the context of failures of the federal experi-
ment in Africa (colonial legacy), the resultant highly centralized systems of governance, and challenges within 
ongoing efforts at decentralization. Given the historically slow pace of political reforms geared towards de-
centralization, more effort should be made to empower African cities through transnational climate process-
es. 
 
Keywords; African cities, decentralization, cities, governance, climate finance, disaster risk reduction and 
management 
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0063 – Challenges in the Urban World: Informal Settlements, Slums and Growing Inequali-
ties 
 
Humphrey Ngala Ndi1, Geoffrey Nwaka2, Prakash Chandra Tiwari3, Sunday Kometa4, Bhagwati Joshi5 
1University of Yaounde I, Yaounde, Cameroon, 2Abia State University, Uturu, Nigeria, 3Kumaun University, 
Nainital, Uttarakhand, India, 4Unversity of Bamenda, Bamenda, Cameroon, 5Government Post Graduate Col-
lege, Rudrapur, Uttarakhand, India 
 
 Over half of the world's 7 billion people now live in urban areas. As attractive as the city may be for econom-
ic, social and political motives, global issues of concern like climate change, environmental health, migration 
and cyber criminality disproportionately affect urban dwellers more than their rural counterparts. There is 
growing consensus that the battle for sustainability will be won or lost in cities and that in developing coun-
tries it may be best to target the challenge of poverty which is growing fastest in the cities. 
 
The wealth which cities generate is often held by a minority of urbanites. The vast majority of the urban poor 
work in the informal sector and live in slums, which are highly vulnerable to epidemics and disasters. The 
world currently counts more than a billion slums dwellers, and these slums appear to be the main destina-
tions of new migrants.  In the face of environmental changes these areas bear the greatest brunt of phenom-
ena like floods and high temperatures. They suffer disproportionately from the health effects of environmen-
tal changes, and are more vulnerable to increasing crime and violence. The urban poor have little or no social 
protection, and rely largely on their own means and on traditional kin-based arrangements and informal so-
cial security networks, as the pattern of government spending and social security structures tend to favor for-
mal sector workers more than those in the informal sector. For cities to be sustainable we need more inclu-
sive and socially equitable policies which reduce vulnerabilities to sudden environmental, social, and eco-
nomic shocks. 
 This session welcomes abstracts focusing on empirical studies of the following topics in the context of global 
environmental change: 
 
 The uncertainties and threats faced by slum dwellers, especially in developing countries; 
 Resiliency and adaptations to urban environmental risks and disasters;  
 Urban poverty, inequality and social policy;  
 Movements and policies to redress urban inequalities 
 Innovative city governance to accommodate the poor, and to prevent or upgrade slums; 
 Informal sector promotion and management; and 
 Other ways to promote sustainable and inclusive urbanization 
 
 
Keywords: informal settlements, inequality, poverty, urbanization, sustainability 
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0107 Urban growth and assessment of its natural and socio-economic risks in high moun-
tain ecosystems: A geospatial framework for institutionalizing urban risk management in 
Himalaya 

Prakash Chandra Tiwari1, Bhagwati Joshi2 
1Kumaun University, Nainital, Uttarakhand, India, 2Government Post Graduate College, Rudrapur, Uttarak-
hand, India 

 
 Urbanization has emerged as one of the major drivers of environmental changes in Himalaya. These changes 
are making urban ecosystems highly vulnerable to variety of natural and socioeconomic risks, particularly: 
slope failures, flash floods, urban fires and food, livelihood and health insecurity, affecting mainly poor and 
marginalized communities. Moreover, climate change has stressed urban ecosystems through increased fre-
quency, severity and intensity of natural and socioeconomic risks. This study aims to develop an urban risk 
reduction framework using geo-spatial technology and demonstrating its application through multi-
stakeholder governance with a case study of Kumaon, Himalaya, India.   
Our methodology included: a comprehensive terrain analysis, monitoring urban land-use dynamics using sat-
ellite data, comprehensive assessment of socioeconomic vulnerabilities and carrying capacity of urban eco-
systems; preparation of natural and socioeconomic risk vulnerability maps; development of geo-spatial sup-
port framework, and evolving institutionalized governance mechanism involving multiple stakeholders and 
its demonstration at community and local administrative levels. Integration of crisis vulnerability maps with 
various socio-economic parameters indicated that frequency and intensity of incidences of high intensity 
rainfall, slope-failure and landslides have enhanced with intensification of urban land use as well as with in-
crease in rainfall variability. Areas characterized with low carrying capacity and inhabited by socioeconomi-
cally marginalized groups have been found highly susceptible to such risks. In view of this, exclusively tai-
lored training programmes have also been organized for capacity building of local government departments 
and communities for assessment and reduction of urban-risks using geo-spatial support system. The system 
also included a framework for institutionalizing urban-risk governance involving stakeholders from public, 
government agencies, civil society organizations, NGOSs, the private sector and other interest groups. It is 
expected that this will help in reducing vulnerability of urban ecosystems through an improved climate 
change response system, and create opportunities for sustainable urban development across Himalaya as 
well as in other mountains regions in developing world. 
 
 
Keywords: Himalaya, monitoring urban land-use dynamics, intensification of urban land use, risk vulnerability 

maps, urban risk reduction framework, institutionalized governance 
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0113 Regional policy and the growth in slum settlements in developing world cities 

Humphrey Ngala Ndi 
University of Yaounde I, Yaounde, Cameroon 

In 2007, UN Habitat  estimated that 72 percent of urban population in sub Saharan Africa lives in slums. 
Though slums are reducing in the region, they will persist for a long time because their growth rate remains 
high. The growth in slums can be attributed to rapid urbanization resulting from strong and persistent waves 
of rural-urban migration provoked by the failure of regional development policies in many developing coun-
tries. In the city most of the migrants live with kin or kith in ghetto-like neighbourhoods, which have largely 
assumed the character of slums. They are either uneducated or unskilled and thus not capable of finding 
better paid employment in the formal sector. They are mostly self-employed in petty-trading, menial jobs and 
are essentially poor and incapable of hiring decent accommodation. To survive, they construct unauthorized 
makeshift accommodations in disaster prone interstitial low value lands like steep slopes, marshes and 
swamps. Using the case of Cameroon, this paper is expected to show the relationship between the demise of 
regional planning agencies and the upsurge in the number of migrants in the country's major cities since the 
1990s. The paper is also expected to demonstrate that life in slums has become the more precarious faced 
with global environmental changes which have reduced their resiliency to climate change related issues like 
floods, increased disease vector virulence, and heightened cost of disease control and treatment. The paper 
suggests a return to the pre-1990 regional development policy that ensured ample employment opportunities 
for the rural population. This will improve the social and economic characteristics of rural areas while limiting 
the number of people seeking migration to the urban areas, reducing the propensity for slums to develop. 
 
 
Keywords: slum, regional development, migration, sub Saharan Africa, Cameroon  
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0196 Natural disasters, urbanization and forced displacement: a case study on the munici-
pality of Belo Horizonte, Minas Gerais, Brazil 

Raquel Viana,  Alisson Barbieri  
CEDEPLAR/UFMG, Belo Horizonte, Minas Gerais, Brazil 

 
Each year in Brazil, several tragedies occur during the rainy season or during periods of severe drought. 
These tragedies have brought serious consequences in terms of human and material losses, especially for the 
poorest and most vulnerable populations. Given the increasing average global temperature as well as chang-
es in climatic regimes and the characteristics of the urbanization process in Brazil, such events have become 
more frequent and more intense. The "Environmental Refugees" label has been used to refer to the process-
es of forced displacement of this vulnerable population, despite the lack of consensus in the political or aca-
demic arena about the suitability of the concept and its ability to politicize/depoliticize the problem. In this 
paper, we investigate the theoretical construction and relationship between the concepts of "forced dis-
placement", "extreme weather events" and "vulnerability", and analyze them in the context of urban areas in 
Brazil. In particular, we use as a case study the population living in Vila Betânia - a small slum located in an at-
risk area in Belo Horizonte, Brazil. Our analysis, based on secondary data assessment and in-depth inter-
views, will allow us to better understand the various dimensions of environmental vulnerability and the resili-
ence and adaptive measures adopted by vulnerable populations in large urban areas. Finally, the analysis of 
interviews with residents and representatives of municipal authorities involved in the removal process of 
these families allow us to raise some hypotheses about the relationship between vulnerability and displace-
ment in the light of the theory of demographic transition and global environmental change. 
 
 
Keywords: natural disasters, urbanization, forced displacement, vulnerability, global environmental change, 
Brazil 
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0205   Climate change, urban management and livelihood challenges in low income neigh-
bourhoods of developing countries 

Aliyu Kawu1, 
1Department of Urban and Regional Planning, Federal University of Technology, Minna, Niger State, Nigeria,   

 
The increasing rate of urbanization in developing countries has long attracted the attention of urban manag-
ers and environmentalists across the globe. Shortages arising from limited finances for urban facilities have 
necessitated in the need to complement public effort by resident groups like Community Based Organizations 
(CBOs). Although high demographic change and the accompanying negative consequences have mainly char-
acterized ill-served enclaves of burgeoning cities, emphases on intervening organizations have largely de-
emphasized peculiar self-help efforts in the increasingly diverse segments of low-income cities. This article 
explores the extent to which urban facility provision and management by ill-served urban residents has been 
able to tackle lingering challenges of life and livelihood in cities of global south. This study used physical, de-
mographic and social data acquired mainly through the use of social survey methods like Focused Group Dis-
cussions (FGDs) and GIS-Based FGDs known for innovative assessment of social groups, intervention strate-
gies and activities of self-help organizations, to explore emerging trends in infrastructure finance and urban 
management in the era of climate change particularly witnessed in human environments that are already 
battling fiscal constraints. Results show that while authorities recognize collective efforts in addressing urban 
challenges, there is still a serious negation of indigenous coping mechanisms and socio-economic peculiarities 
of target populations during interventions. As well, CBOs constantly operate under serious constraints, with 
insufficient finance being only one hindrance to their success. In spite of the administrative, communal and 
inappropriate intervention procedures, CBOs and their beneficiaries in ill-served urban residential enclaves of 
Minna, central Nigeria, have developed unique membership procedures, organizational structures, decision 
making mechanisms, fund-raising and accounting procedures, whose negation were found to have severely 
limited the successes of past endeavours by both local and international assistance. 
 
Keywords: Ill-served urban enclaves, infrastructure, urban communities, climate change, urban management 
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0279 Methods and tools for equitable and sustainable cities: Implications for infrastructure 
systems and policies that integrate diverse populations  
 
Joshua Sperling1, Karen Noiva2, Janet Reyna3, Kathryn Wassel4, Patricia Romero-Lankao1 
1Urban Futures, National Center for Atmospheric Research, Boulder, CO, USA, 2Department of Architecture, 
Massachusetts Institute of Technology, Cambridge, MA, USA, 3Civil, Environmental and Sustainable Engineer-
ing, Arizona State University, Phoenix, AZ, USA, 4Local Governance Research Lab, Florida State University, Tal-
lahassee, FL, USA 
 
This presentation shares results and proceedings of a four-day interdisciplinary workshop led by Ph.D. stu-
dents and post-docs from engineering, architecture / planning, public policy, public health, and environmen-
tal science programs at eight U.S. universities and research institutions. A key workshop aim was to identify 
methods and tools to address the synergistic goals of equitable and sustainable cities, with funding support 
provided through a United States National Science Foundation Research Coordination Network on Sustaina-
ble Cities that focuses on reducing energy use, emissions and climate-risks to water supply and public health 
in cities. Three key areas of proceedings are presented.  First, key attributes causing populations in urbanizing 
cities to be marginalized or disadvantaged are defined. Second, methods are identified on how to increase 
the ability of disadvantaged populations to more fully engage in city social, economic, and political activities, 
with a focus on participatory processes and engagement tools. Finally, workshop perspectives are shared on 
how to best improve the gap between academic research, community engagement on sustainable cities, and 
implementation of local actions toward addressing inequities using three case study cities: Phoenix, USA; Me-
dellin, Colombia; and Mumbai, India. The cases presented are from cities planning for sustainability and cli-
mate change while also aiming to overcome recent rapid urbanization and historical geographic marginaliza-
tion. The cities compared illustrate different methods and tools for advancing sustainable city goals while al-
so addressing inequities. 
 
 
Keywords: sustainable cities, equitable cities, participatory Planning, stakeholder engagement, infrastructure 
systems governance 
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0280 Rethinking improved access to sanitation for urban population in changing climate? An 
analysis of urban poor in slum areas in explaining variation in access to improved sanitation 

Dieu Linh Nguyen 
GIZ, Vientiane, People's Democratic Republic of Laos 

 
Little attention so far has been paid to the inequality of access to improved sanitation between the urban 
poor and the urban non-poor. For example, in the progress report on drinking water and sanitation 2010 up-
date issued by WHO and UNICEF, there is no mention of the issue of inequality in access to improved sanita-
tion in urban areas. The current reports on the relatively high average percentage of urban population pro-
vided with better sanitation facilities may be misleading. There is a lack of statistical analysis studying the var-
iation of access to improved sanitation between urban poor living in informal settlements and urban non-
poor. This is surprising as UNDP Human Development Report revealed that access to improved sanitation lags 
far behind access to water and is off track to meet the milllenial development targets on both. This paper 
aims to contribute empirical evidence on the relationship between urban populations and access to im-
proved sanitation controlling for urban population living in slums. I conducted a statistical analysis to exam-
ine the factors that explain the variation in access to improved sanitation for urban populations. My depend-
ent variable is access to improved sanitation that was measured by percentage of population with access to 
improved sanitation facilities. My key independent variables are urban population and urban population liv-
ing in slums in 70 countries that are experiencing rapid urbanization in Africa, Asia and Latin America and the 
Caribbean. The controlled variables include income inequality, renewable water resources or water availabil-
ity, multilateral debt service, gender inequality index and democracy. The finding confirms my conviction that 
the current data on improved sanitation coverage, particularly in urban areas is exaggerated due to igno-
rance of millions of people living in the slums. This has important policy implications particularly given the 
fact that global climate is changing water and sanitation services for the worse. 
 
 
Keywords: urban population, urban poor, sanitation, slums, climate change  
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0064  Influences on Urban Health in the Global South: Identifying the Challenges 
 
Carsten Butsch, Frauke Kraas 
University of Cologne, Cologne, Germany 
 
Global Change is affecting urban health through many direct and indirect pathways. The fast growing agglom-
erations of the Global South often witness a severe deterioration of urban ecosystems, living conditions and 
consequently human health. Demographic shifts, health transitions and adequate response of the health sys-
tems to these pose severe challenges. In our session we will try to map out major determinants shaping the 
health vulnerabilities of urban populations in the Global South and link these to global change as one of the 
root causes. 
 
Determinants of health can be broadly categorized as social and environmental. A third dimension of health 
pertains to health systems as they respond to emerging health transitions. For the urban agglomerations in 
the south, determinants such as poverty, predominance of informal settlements, deteriorating air and water 
quality, degraded ecosystems and associated health services, growing inequities and vulnerabilities compli-
cate and produce health challenges to reckon with. The poor health services (public and private) and restrict-
ed access for the poor and other vulnerable groups further sharpens the prevailing health inequities. Under-
standing the major influencing factors of urban health and providing solutions for generating the necessary 
knowledge for decision makers is therefore a major aim of this session. 
 
 
Keywords: health, Global South, transitions, determinants 
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0036 Environmental change and the relapse of malaria in Maroua, far north of Cameroon 
 

Humphrey Ngala Ndi1 

1University of Yaounde I, Yaounde, Cameroon,  

 

Despite of the presence of HIV and AIDS in Africa, malaria remains its greatest health challenge. Because of 
its urgency, innovations in controlling the disease are a permanent occurrence in both private and public sec-
tor agencies. Examples include the Roll-Back-Malaria Initiative, the free distribution of treated mosquito nets, 
and free treatment of malaria in infants. 
 
Researchers and policymakers believe that global warming will aggravate the prevalence of infectious diseas-
es, including malaria. Some evidence now indicates that the malaria belt will gradually expand into southern 
Europe because of rising temperatures and rainfall that may provide breeding grounds for malaria-carrying 
mosquitoes. In the far north region of Sahelian, Cameroon, has come under severe flooding in the past few 
years, resulting in a relapse of malaria. In August 2013, over 10,000 malaria cases were registered in  Maroua 
and close to a thousand patients died. Notwithstanding the role of global warming on rainfall and tempera-
tures and other factors in the ecology of malaria, this study posits that, though environmental change pro-
vides the enabling environment for the malaria vector, economic and social factors aggravate its epidemic 
character in the region and city. 
 
Data for the study was obtained from the epidemiological surveillance unit of the Ministry of Public Health in 
Yaounde, demographic and health surveys from 2004 and 2011, the Human Development Reports for the 
country, the Permanent Secretariat for the Fight Against Malaria, and was complemented by field surveys. 
 
Health system performance, the poverty index, culture, and local traditions are expected to stand out as fac-
tors aggravating the role of global warming as factors in the relapse of malaria in the city of Maroua. 
 
 
Keywords: malaria, Maroua, global warming, poverty, health system 
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0159 Challenges for monitoring non-communicable diseases in Pune, India 

Mareike Kroll1, Revati Phalkey1, Sayani Dutta2, Erach Bharucha2 
1University of Cologne, Cologne, Germany, 2Bharati Vidyapeeth University, Pune, India 

 
Rising burden of non-communicable diseases (NCDs) constitutes one of the major global public health 
challenges in the 21st century. In India, NCDs contribute to an estimated 53% of all deaths, mainly 
attributable to cardiovascular disease, chronic respiratory disease, cancer and diabetes. NCDs are large-
ly preventable, given their link to common risk factors such as tobacco and alcohol abuse, unhealthy 
diet and lack of physical activity amongst others. Due to the quality adjusted life years lost and the long-
term treatment costs involved in chronic care, they pose a threat to economic and social development, 
especially in emerging economies in the Global South. Urban agglomerations pose special challenges to 
health given their socio-economic and environmental dynamism. Improvement of urban health there-
fore requires tailor-made efforts strongly focusing on health promotion, disease prevention and chronic 
disease management. Effective interventions require reliable evidence and routine surveillance data. 
Taking this as a point of departure, the objective of the collaborative research project between the Uni-
versity of Cologne/Germany and Bharati Vidyapeeth University, Pune/India, is to develop and test a 
model sentinel surveillance system for selected NCDs in three pre-identified research sites in Pune. The 
system aims to involve private health care facilities particularly at the primary health care level as senti-
nel sites given that they are the first point of care for over 80% of ambulatory consultations. The pilot 
test will be evaluated for consistency of reporting as well as methodological challenges in running such 
a system.  
In the paper we will present a short overview of existing surveillance structures in the city and highlight 
the identified gaps. Further, we will present results from a survey conducted amongst private practi-
tioners in the city assessing Knowledge-Attitude-Practice (KAP) with respect to disease surveillance. Fi-
nally preliminary results of lessons learned from the pilot sentinel surveillance system will be present-
ed. 
 
 
Keywords: urban health, public health, disease surveillance, non-communicable diseases, India 
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0172 Governance challenges in China's urban health care system: Effects for the domestic 
and international migrant population 

Tabea Bork-Hueffer 
National University of Singapore, Singapore 

 
This paper aims at contributing to a deeper understanding of challenges in China's health system governance 
by contrasting levels of influence and the roles of different stakeholders in the health system, including gov-
ernment bodies, public, private and illegal health care providers, patients (here with a focus on domestic and 
international migrants) and their social networks, paying institutions, medical goods and equipment produc-
ers, social organizations, and civil society. Furthermore, it sheds light on the effects of health governance on 
domestic and international migrants' access to health care. Misdirected and uncoordinated reforms of the 
health care system, persistent informal modes of power negotiation, lack of regulation and control, coeval 
post-reform diversification of types of health care providers and an increasingly self-assertive as well as eco-
nomically-oriented group of providers have led to an increasing imbalance in stakeholder power within the 
governance network. It is claimed that countervailing these imbalances is a prerequisite to achieving the cen-
tral goals of a health system - improved health, enhanced responsiveness, and increased fairness in financial 
contribution. The analysis is based on a conflation of two sources of data, namely international academic 
publications, mainly from the fields of public health and health governance, and primary data collected in 
several fieldwork studies in Guangzhou City. The latter include 27 in-depth interviews with administrative 
officials, health care providers and NGO representatives, rural-to-urban migrants, and African migrants.  A 
quantitative survey was also conducted with the former two groups.. Results indicate that a leveling of influ-
ences of stakeholders in the health system can only be achieved through the establishment of an all-
embracing health governance framework. Rural-to-urban migrants that lackthe local ”Hukou” and certain 
groups of international migrants are currently particularly disadvantaged in access to health care. 
 
 
Keywords: urban health, health systems, health governance, migration, stakeholders, China 
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0238 Acting on social determinants of health to promote healthy urban settings   

Surinder Aggarwal 
University of Delhi, Delhi, India 

 
Urbanization is a defining phenomenon of the 21st century. Urban areas in developing countries are growing 
fast and in an haphazard manner, with little care for resulting environmental and social damages. Accompa-
nied with these impacts are critical changes in lifestyles, social fragmentation and the growing burden of ur-
ban poverty. As a consequence, urban residents in the developing countries suffer from the double burden of 
communicable and non-communicable diseases. Health outcomes of such changes are clearly reflected 
through changing health transitions and rising health inequities. The challenge lies in taking the appropriate 
actions to promote healthy urban settings. In this study, we apply the Social Determinants of Health ap-
proach, promoted by WHO in 2008, to address such health issues and the urban HEART method to tackle 
health inequities in the urban settings of selected Southeast Asian cities and India in particular. With the case 
study of Ahmedabad, India, we demonstrate how empowerment of poor, self-employed women (as SDH) 
translates into better health outcomes through environmental improvement, better housing, and low-cost 
health care. 
 
Keywords: urbanization, developing countries, health impacts, social determinants of health, urban HEART, 
India, Ahamadabad, SEWA, Healthy urban settings  
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0277 Exploring health outcomes, inconveniences, and perceived risks associated with infra-
structure, pollution and extreme weather events in Mumbai, India 
 
Joshua Sperling, Patricia Romero Lankao, Daniel Runfola 
Urban Futures, National Center for Atmospheric Research, Boulder, USA 
 
This presentation shares findings on health outcomes, inconveniences, and perceived risks that may be asso-
ciated with infrastructure provisions, air pollution, or climate-related extreme weather events by residents in 
different neighborhoods of Mumbai, India. First, this study utilizes national survey data and analyses of over 
1200 household surveys conducted with international partners to help explore how households of varying 
socioeconomic conditions within different areas experience different illnesses and inconveniences. House-
hold perceptions of risk across these areas are also compared as part of analyses on local policy priorities re-
garding most important changes to improving health and well-being. The results presented demonstrate high 
levels of household interest in improved infrastructure conditions over pollution or extreme weather events, 
yet >50% of residents also view local action on health risks related to pollution and extreme weather events 
as also important. Finally, geospatial analyses of household surveys help visualize the opportunities for inte-
grating activities within socio-institutional and built environment systems for improving health, infrastructure 
provisions, and reducing environment- and climate-related risks across different Mumbai neighborhoods. 
 
Keywords: south Asia, urban health, risk perception, infrastructure, pollution, climate-related extreme weath-
er 
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0067 – Forecasting Urbanization: Population and Land Dimensions 
 
Carson Farmer, Peter Marcotullio 
Hunter College – City University of New York, New York, NY, USA 
 
Open session on urban population projections. This open session will encompass research on spatially-
explicit future population estimation, with a particular focus on the integration of population models with 
land-use/land-cover models. The goal of the session is to bring together researchers from land-use change 
and population modelling in an effort to better understand future population growth in urban environments.  
 
 
Keywords: population, forecasting, land use/land cover 
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0099 Urban population change and its implications for energy demand and carbon emis-
sions in China: an integrated analysis 

Jun Li3, Wei Zhou1, Meriem Hamdi-Cherif2 
1Zhejiang University, Hangzhou, China, 2CIRED, Paris, France, 3Curtin University, Perth, Australia 

 
Demographic change has significant impacts on a country's long-term growth trajectory through savings, con-
sumption, and labour market channels. Changes in the population, including ageing, family miniaturizing, mi-
gration and urbanization may significantly affect growth prospects for fast-growing developing countries like 
China. Today, the rate of urbanization in China is just over 50% and is expected to reach 70% by 2050. Rural 
populations migrating to cities will need more energy services and produce more CO2 emissions since urban 
lifestyle is generally more energy-intensive. Population and household structure will also keep changing in 
most Chinese cities. Migration, urbanization and shrinking family size together are likely to drive China's ener-
gy consumption, CO2 emissions and air pollution upwards if the current trend is to continue. In China, air pol-
lution is a serious issue for whole country. It is thus necessary for China to draw useful lessons from experi-
ences in advanced economies in terms of reconciling population development and environment.  
 
This study analyses the challenge of environmental sustainability resulting from population and lifestyle 
changes in different socioeconomic groups in China over the next four decades based on a quantitative analy-
sis within an integrated assessment framework. Both econometric model and coupled system engineering 
and CGE models are applied to simulate different scenarios of demographic change and its implications for 
energy demand and GHG emissions in China. The econometric estimation showed that urbanization, popula-
tion growth, household affluence and behavioural changes have contributed significantly to an increase in per 
head carbon emissions in China during the past three decades. Furthermore, reducing income/social inequali-
ty is found to contribute to carbon emission mitigation in the longer term. The next step will be to simulate 
different scenarios of population growth and aging, labour market restructuring and technical change and 
their consequences in terms of energy demand and carbon emissions. 
 
 
Keywords: population change, CO2 emissions, China, integrated analysis  
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0136 Urbanization processes, population development and water management in the São 
Paulo Metropolitan Area (São Paulo, Brazil)    

Andrea Young 
State University of Campinas, Campinas, São Paulo, Brazil 

 
In this analysis, we simulated the expansion of the São Paulo Metropolitan Area (SPMA) by the year 2030 us-
ing data extracted from Landsat TM 7 (orbit point 219 076, resolution 30 × 30 m). We used an urban growth 
scenario to analyze urban expansion up to 2030 in order to analyze the demand of space (for housing) and 
water (the volume of public water use depends on the size of population and per capita daily consumption). 
Land use in the SPMA is diverse (e.g., trade, services, industry, settlements with high standard of wealth). 
However, the concentration of low-income populations along the Tiete Basin, in areas of protection 
(riverbanks and floodplains) causes concern in view of the precarious housing conditions, obstruction of wa-
ter bodies, weathering, and erosion. Fast, visible and critical changes in land use and settlement have been 
taking place at a remarkable and unprecedented pace, reshaping the landscape and affecting the environ-
ment conditions (Young, 2013). The urbanization process (80% of the SPMA is urbanized) is causing serious 
changes in the remaining areas of the watershed, stretching into its tributaries and occupying its slopes and 
headwaters as well. On average, the results of this analysis revealed that the urban area will increase by ap-
proximately 38.7% (3,250 km2) and future demand of water will be 79.3 m3/day (in other words, the con-
sumption can achieve maximum of 79300 litters/day). GIS and remote sensing techniques provided a map of 
spatial patterns of change. This kind of analysis is important to urban planning and broader political deci-
sions, since urban development can increase environmental risk in the SPMA due to local changes in hydro-
logical conditions, which can increase the possibility of drought. 
 
 
Keywords: megacities, water management, forecasting, urban expansion, scarcity of water 
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0145 Generalized agent-based model for urbanization projections to the year 2100  
 
Carson Farmer, Peter Marcotullio 
Hunter College, City University of New York, New York, NY, USA 
 
We present preliminary results from the development of an agent-based model focused on cities as agents to 
project urbanization to the year 2100.  Our model presents urban change as a multi-dimensional process that 
involves demographic and other socio-economic change, built environment transformations (buildings and 
infrastructure), land-use change, and changes in the natural environment.  Data inputs come from a wide va-
riety of different sources for each of these four dimensions.  Baseline results are shown for five different 
countries in different regions around the world (China, Asia; United States, North America; Brazil, South 
America; South Africa, Africa; United Kingdom, Europe).  We present both the preliminary model as well as 
the modeled outputs by decade for each of these nations.  We compare modeled results from 2000 to 2010 
to historical patterns in selected area. 
 
 
Keywords: urbanization, multi-dimensional, agent-based model, projections 
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0260 Relation between ecosystem services and socio-economic development: A simultane-
ous equation model 

Qian Xu1, Xing Li1, Xiangzheng Deng2, Qian Zhang2 
1School of Mathematics and Physics, China University of Geosciences, Wuhan, China, 2Center for Chinese Agri-
cultural Policy, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Scienc-
es, Beijing, China 

 
Land use/cover change, including urban land expansion and agricultural land loss, has profoundly affected the 
functions of ecosystem services, and further influences socio-economic development. To date, the integrated 
studies of land use/cover change, ecosystem services and socio-economic system are rarely reported. In this 
article, we first analyze dynamics of ecosystem service evaluation indexes due to land use/cover change with 
the aid of ecosystem service evaluation equivalent table, and estimate the future trend of ecosystem ser-
vices. We then build a simultaneous equation model to estimate the influence of dynamics of ecosystem ser-
vice to socio-economic system. In the article, we found that the total ecosystem service function value for 
China was about 12.67 trillion Chinese Yuan in 2013, and this value showed a decrease of about 2.88% in the 
past decade. We expect to draw a relation curve to illustrate the relationship between dynamics (mainly re-
fers to degradation) of ecosystem services functions and socio-economic development, which for the purpos-
es of this article  include GDP, population and urbanization rate. Consequently, we will find the tipping point 
from this relation curve and suitable extent of ecosystem service evaluation value with development of socio-
economic system. This expected result will provide theoretical and practical guidance for balancing ecosys-
tem protection and socio-economic development. 
 
 
Keywords: land use/cover change, ecosystem services, socio-economic development, tipping point, China 
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0294 Changing Global Patterns of Urban Exposure to Flood and Drought Hazards 
 
Inci Güneralp, Burak Güneralp, Ying Liu 
Texas A&M University, College Station, TX, USA 
 
Studies that quantify the human and economic costs of increasing exposure of cities to various natural haz-
ards consider climate change and increasing population and economic activity, but assume constant urban 
extent. Accurate estimates of the potential losses due to changing exposure of cities, however, require that 
we know where they will grow in the future. Here, we present the first-ever estimates of the changing expo-
sure of urban infrastructure to floods and droughts due to urban land expansion from 2000 to 2030. Alt-
hough the percent of land that is urban within the Low Elevation Coastal Zone (LECZ) increases globally only 
slightly to 13% by 2030, the amount of urban land is predicted to increase 230% to 234,000 km2. In 2000, 
about 30% of global urban land (i.e., nearly 200,000 km2) was located in the high-frequency flood zones; by 
2030, this will reach 40%, (i.e., over 700,000 km2). The emerging coastal metropolitan regions in Africa and 
Asia will be larger than those in the developed countries and thus will have larger areas exposed to flooding. 
The urban extent in drylands will increase nearly 300,000 km2, reaching almost 500,000 km2. Urban land ex-
posed to both floods and droughts is expected to increase over 250%. There are significant geographical vari-
ations in the rates and magnitudes of urban expansion exposed to floods or droughts or both. Our findings 
show that even without factoring in the potential impacts from climate change, the extent of urban areas ex-
posed to flood and drought hazards will increase, respectively, 2.7 and almost two times by 2030. Our global 
view on changing geographical patterns of urban exposure to flood and drought hazards can facilitate effec-
tive mitigation and adaptation against these hazards at multiple scales. 
 
 
Keywords: urbanization, land change, sustainability, vulnerability, hydrological hazards, natural hazards 
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0070 – Resilience and Adaptation Strategies for Transitioning to a Sustainable Urban Future 
 
Christopher Boone1, William Solecki2, Andrea Young3 
1Arizona State University, Tempe, AZ, USA, 2Hunter College – City University of New York, New York, NY, USA, 
3State University of Campinas, Campinas, Sao Paulo, Brazil 
 
In this session, we purpose the discussion about “Resilience and Adaptation Strategies for Transitioning to a 
Sustainable Urban Future” in a comprehensive and objective way. The abstracts will be organized as a result 
of all the relevant scientific and technical information which could contribute to understanding climate 
change dynamics (natural variability and human-induced), the impacts, and necessary adjustments for adap-
tation measures. The urban sector is among the most vulnerable, due to changes in the frequency, intensity, 
spatial extent, and duration of extreme weather and climate events. Different regions of world may present 
changes in the patterns of temperature and precipitation, and be affected by extreme events (e.g. storms, 
heavy rain, drought) which can be linked to El Niño, La Niña, or other natural phenomenon. Overall, different 
regions have physio-graphic and socio-economic conditions that require attention and a clear definition of 
strategies and priorities regarding to adaptation policies, in addition to the governance process. The difficul-
ties lie precisely in the set of different interests; wherefore the government, social organizations and net-
works are essential for the governance system. It is necessary to expand the technical, political and institu-
tional support. The surveys, assessments and produced maps should assist civil society in favour of actions 
compatible with regional and local scale. The governance process should encourage the participation and un-
derstanding of all citizens, and the transfer of knowledge should be clear, with wide dissemination and dis-
cussion forums. Within this perspective, this session is based on the relations strengthening between differ-
ent sectors of society in addressing the challenges posed by climate change, adaptation measures, and resili-
ence. The session should not solely include presentations of research, but each presenter should address the 
important key lessons learned. 
 
 
Keywords: resilience, adaptation, transitions, sustainability 
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0246 From strategy to action: Climate change adaptation and local government planning 
processes in Australia 

Hartmut Fuenfgeld, Robin Goodman 
Centre for Urban Research, RMIT University, Melbourne, Victoria, Australia 

 
South-eastern Australia is one of the urban climate change hotspots of the developed world, where multiple 
climate change risks overlap, creating significant threats to urban populations and challenges to urban plan-
ners aiming to reduce the vulnerability of people, infrastructure and services in cities. While it is generally as-
sumed that Australia as a nation has a comparatively high adaptive capacity, much of the climate change ad-
aptation efforts seen to date have taken place at the local government level. Among municipalities, significant 
differences exist with regard to local government engagement in climate change adaptation planning and, 
even more so, commitment to proactive implementation of adaptation action. While many local governments 
have developed adaptation strategies and climate risk assessments, few have progressed to a stage of imple-
menting meaningful and effective adaptation actions. 
 
Land use planning is a pivotal mechanism through which adaptation strategies can be turned into actions. 
Comparing three cities (Bendigo, Melbourne and Geelong) with different climate risk profiles, of different 
size, and differing progress with adaptive urban planning, we examine the extent to which strategic thinking 
around responses to climate change is impacting on land use decision making frameworks. We draw on re-
search which includes extensive qualitative research with senior management in each city, as well as detailed 
analysis of both strategic and regulatory planning documents to explore urban planning and governance chal-
lenges around the translation of strategic thinking on climate change adaptation into action through the regu-
latory planning system. Based on the findings of these case studies, we argue that individual and organisa-
tional leadership, institutional innovation, and collaboration are critical factors in addressing the strategic 
challenges that cities face in the context of climate change impacts. 
 

Keywords: climate change adaptation, local government, land use planning, Australia, urban planning, adap-
tation policy 
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0264 How do different urban development practices condition the potential for building re-
silience? A comparative case study of Thailand, Oman and The Netherlands 

Bart Lambregts1,2, Marike Bontenbal3 
1Kasetsart University, Bangkok, Thailand, 2University of Amsterdam, Amsterdam, The Netherlands, 3German 
University of Technology in Oman, Muscat, Oman 

 
Increasing cities' resilience to the possible impacts of climate change and other game-changing develop-
ments presents a daunting challenge for societies across the world. One aspect of the task has the character 
of retrofitting; introducing resilience-increasing measures to urban areas that came into being during times 
that ‘resilience' and ‘adaptive capacity' were not yet regulars in the vocabulary of urban planners. Another 
aspect is to integrate resilience-increasing mechanisms into contemporary urban development practices.  
However, across the world, urban development practices and their outcomes differ greatly, with much de-
pending on the balance of power and division of labour between the state, the private sector and civic socie-
ty. In some places, urban development is predominantly a public sector affair while elsewhere, private sector 
agents run the show, be they corporate developers or home developing households. In other places, public 
and private actors shape their cities together. For resilience-building strategies to be effective, they need to 
be attuned to the way the local urban development process is organized. 
In this paper, we develop a comparative research framework that looks into the question of how different 
urban development practices and their typical urban development outcomes condition the opportunities and 
challenges for applying mechanisms and incentives commonly associated with the promotion of urban resili-
ence. We use case studies in Thailand, Oman and The Netherlands  as representatives of the three divergent 
urban development  (lead by corporate developers,led by private households, and led by public/private part-
nerships, respectively)and as a first step assess their key characteristics and the typical urbanization patterns 
they produce. 
 
 
Keywords: urban development practices, urbanization patterns, resilience building, comparative research, 
Thailand, Oman, The Netherlands  
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0269 Exploring urban transitions in the Americas 

Patricia Romero-Lankao 
National Center for Atmospheric Research, Boulder, CO, USA 

 
The question of how to transform behaviors, built-environments, cultures, and institutions to more sustaina-
ble and resilient cities has received increased attention among scholars and decision makers. However, while 
sustainability and resilience are increasingly becoming core issues for different strands of scholarship, the 
strategies for affecting change towards more sustainable and resilient urban centers remain elusive. We use 
a combination of elements from socio-technical transition theory and political ecology and empirical evi-
dence from cities in the Americas to suggest a framework for an analysis of urban transitions. In particular we 
shed light on the nature of triggers and pressures to create sustainability and resilience; the networks of ac-
tors involved in the design of policy; the innovations that took place with regard to regime transition; and the 
importance of lock in dynamics that can promote or prevent transitions. 
 
Keywords: Urban transitions, sustainability, resilience 
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0290 Perceptions and experiences of environmental change among urban residents: a re-
view and new evidence from Cameroon and Rwanda 

David Simon1, Katherine Gough2 
1Royal Holloway, University of London, Egham, UK, 2Loughborough University, Loughborough, UK 

 
Within the scope of a four-country comparative study of rural-urban interactions and linkages in sub-Saharan 
Africa, this paper reports on perceptions and experiences of climate/environmental change among urban 
dwellers in Cameroon and Rwanda. In each country the major urban centre and a secondary city were select-
ed for the study - Douala and Bafoussam in Cameroon and Kigali City and Musanze (Ruhengeri) in Rwanda. 
The research utilized qualitative interviewing with individuals and groups of residents of differing wealth/
income levels living in several contrasting neighbourhoods of diverse age and location. The paper presents 
respondents' awareness and experiences of aspects of climate/environmental change in their residential 
neighbourhoods, highlighting the ways in which these changes are affecting their livelihoods as well as any 
adjustments they have had to make as coping mechanisms. Residents' perceptions are compared with official 
documentation from local, regional and national institutions, and with the views of key informants. The find-
ings are compared with those from the existing literature on sub-Saharan Africa and elsewhere, and concep-
tual and planning implications are discussed. The novelty of this research, which contributes to the expand-
ing social scientific literature on household or community-based climate/environmental change awareness 
and coping strategies, lies in its threefold (intra-urban inter-urban and international) comparative dimensions 
as well as the focus on urban-rural connections as part of urban-based life and livelihoods among both rela-
tively recent and longstanding urban residents. 
 
 
Keywords: Cameroon, Rwanda, rural-urban, environmental change 
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0291 Principles and criteria for urban resilience: A critical analysis of the literature 
 
Ayyoob Sharifi, Yoshiki Yamagata 
National Institute for Environmental Studies-Global Carbon Project, Tsukuba, Ibaraki, Japan 
 
The notion of resilience is rapidly gaining ground in the urban sustainability literature. This paper reports on 
the preliminary results of a critical analysis of a large number of peer-reviewed papers on urban resilience. 
Through this analysis, the study aims to introduce a set of principles and criteria that can be used to develop 
an urban resilience assessment index.   Development of an assessment framework for evaluating the extent of 
resiliency of urban areas can be an effective way of incorporating resiliency-related issues into urban planning 
process. It is important to identify resilience-related principles and criteria that should be embedded into the 
assessment framework. Criteria for assessment of the resilience of urban areas are divided into several main 
themes that cover various dimensions of sustainability. These themes are further broken down into major cri-
teria to account for a variety of resilience-related aspects.  The resilient assessment index has the capacity to 
provide decision makers with a clear and comprehensive picture of the resilience of a development proposal 
and supports them in making better informed decisions. Results indicate that, in many occasions, making 
trade-offs between different resilience criteria would be inevitable. 
 
 
Keywords: resilience, index, adaptation, mitigation, principles and criteria, trade offs 
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0072 Urban Weather and Climates: Assessments and Responses 
 
Chandana Mitra1, J. Marshall Shepherd2 
1Auburn University, Auburn, AL, USA, 2University of Georgia, Athens, GA, USA 
 
Although currently only a small fraction of the Earth's land is considered urban, spatial coverage and density 
of cities are expected to rapidly increase in the near future. The United Nations estimates that by the year 
2025, 60% of the world population will live in cities by 2025. With further urbanization, local and regional-
scale changes to urban ecological structure, ambient pollution levels, biodiversity composition, human ther-
mal comfort, as well as nutrient and energy flows within cities and its surrounding areas will arise. Thus, re-
search based on observational, modeling and/or remote sensing platforms across cities would be needed to 
document these alterations. The challenges facing urban climate research across all spatial scales are further 
compounded by the influence - and impacts - of global climate change, such as with higher and more ex-
treme temperatures, and variations to precipitation regimes. These impacts potentially increase the physical 
exposure of urban residents, as well as complicate the adaptive and/or mitigation responses of municipal 
governments. The interactions of these multi-scale impacts would thus present unique challenges related to 
residents, urban planners and other stakeholders in cities. 
Papers in this session may include, but need not be limited to, the following themes: 
 
 Micro-, local- and/or regional scale case studies into urban climate phenomena, such as the urban heat 

island (UHI), urban precipitation or air pollution; 
 Urban biometeorological research into the health and well-being of city residents, flora and/or fauna; 
 Current assessment, or future developments in methodological techniques within urban meteorology and 

climatology research; 
 Urban climate research based in, or originating from tropical or sub-tropical cities.  
 Analyses of adaptation or mitigation response towards urban climate hazards in cities, and;  
 Communication and incorporation of academic research into planning, policy-making and urban stake-

holder undertakings. 
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0127 A study on the cooling effects of green spaces onto the residential areas of Leipzig 

Madhumitha Jaganmohan1, Sonja Knapp2, Nina Schwarz1 
1Helmholtz Centre for Environmental Research-UFZ, Leipzig, Germany, 2Helmholtz Centre for Environmental 
Research-UFZ, Halle (Saale), Germany 

 
Cities provide various ecosystem services from its valuable resources, of which microclimate regulation is one 
of the most easily perceivable. Urban green cover to a certain extent mitigates heat caused by built-up struc-
tures in an urban environment. The aim of the study is to quantify the strength of the cooling effect of a 
green space and how far it reaches into its surrounding residential environment, and how this temperature 
gradient is driven by the size and shape of the green space as well as its distance to the city centre. Stratified 
random sampling was used to select 62 green spaces in the city of Leipzig, Germany. Air temperature, humid-
ity and wind speed were measured during Summer, 2013. Mixed effect models will be used to determine the 
relationship between the characteristics of green spaces and their cooling effect. In the second step, vegeta-
tion characteristics of the selected green spaces will be studied. The tree species will be recorded along with 
measurements of diameter at breast height (DBH) and height. This will then aid to determine the effect of 
biodiversity on the cooling effect of a green space. The talk will give preliminary results on the effect of park 
characteristics onto the cooling effect. 
 
 
 Keywords: urban, air temperature, green space, ecosystem service, biodiversity, Leipzig, Germany 



 119 

0129 Urban heat island intensity of Kolkata city and methods to ameliorate its impact 

Chandana Mitra1, Rupsa Bhowmick2, Devendra Pradhan3 
1Auburn University, Auburn, Alabama, USA, 2Jadavpur University, Kolkata, West Bengal, India, 3Indian Meteor-
ological Department, Kolkata, West Bengal, India 

 
Located in eastern India, Kolkata city is one of the four largest megalopolises in India, with a population of 
over 15 million (Census of India, 2011). To contain this huge populace, the city has been going through brutal 
land use/land cover change in the recent decades. The eastern part of the city is seeing major transformation 
of pervious surface to impervious surface, where the wetlands are being replaced by built-up surfaces. This 
transformation is bound to have some impact on the microclimate, especially temperature patterns within 
the city. Thus it is important to quantify the urban heat island (UHI) intensity across the length and breadth 
of Kolkata to see how temperature patterns are changing. To measure the UHI magnitude and intensity, a 
three month pilot study (during April, May and June, the hottest months of the year) was conducted. 
 
To measure the UHI intensity, data loggers were installed in 20 different locations in and around the city. 
These sensors captured temperature readings every 60 minutes. The comparisons of temperature between 
city core areas and surrounding areas was done on the basis of the collected temperature data. GPS has been 
used to pinpoint the exact locations of those stations. This study shows a trend of temperatures in Kolkata 
city, which are often  aggravated by heat waves during summer months. This research is significant in the 
wake of increases in extreme climatic events like hurricanes, heat and cold waves, and increased global tem-
peratures as stated in the IPCC IV report. These results will highlight the importance of mitigation procedures 
such as increased vegetation, green spaces, energy efficient building practices, and reduction in emissions, 
which could make Kolkata city more sustainable and livable. 
 
 
Keywords: urban heat island, Kolkata, India, extreme events, adaptation and mitigation, data loggers, heat 
waves  
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0149 Estimation of urban bioclimate by micro scale models for the development of mitiga-
tion and adaptation possibilities 

Andreas Matzarakis 
University of Freiburg, Freiburg, Germany 
 
In order to analyze urban bioclimate and climate, several input and output parameters are required. For the 
quantification of thermal bioclimate assessment methods based on the human energy balance builds the ba-
sis of all the known thermal indices. 
 
The RayMan model can calculate mean radiant temperature and thermal indices (Predicted Mean Vote, Phys-
iologically Equivalent Temperature, Standard Effective Temperature, Universal Thermal Climate Index, Per-
ceived Temperature). For the calculation of mean radiant temperature, which in one of the most influencing 
parameters of thermal comfort on human, especially during summer conditions, many information about the 
radiation fluxes (short and long wave), wind speed and modifying factors (Sky View Factor, surface tempera-
ture, …) are required. 
 
Some data and information can be obtained from measurement or simulated by micro scale models. This in-
formation in combination with shade, sunshine duration, wind speed and direction in simple and complex 
environments can be derived by RayMan and SkyHelios model. The models are able not only to calculate but 
also visualize climate and urban climate information based on grid data and vector data. The information can 
be derived for different spatial and temporal scales depending on the aim and the demands. In addition the 
Climate Mapping Tool can visualize most of the demanded urban climate data and data formats in combina-
tion with SkyHelios. In addition all three models are linked together and can exchange relevant inputs and 
information. 
 
The application possibilities of the models cover several fields of human-biometeorology including urban cli-
mate issues for micro scale. In addition mitigation and adaptation possibilities based on human thermal com-
fort can be analyzed and quantified. 
 
 
Keywords: urban climate, urban bioclimate, heat stress, micro scale models, adaptation, worldwide 
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0185 Influence of land cover on micro scale outdoor human thermal comfort in a tropical 
city  

Winston Chow, Siti Nur ‘Assyakirin Ali Akbar 
National University of Singapore, Kent Ridge, Singapore 

 
Urbanisation alters the physical environment over a multitude of spatial scales, with great implications to-
wards human thermal comfort. Elevated temperatures arising from the urban heat island and from global 
climate change would likely increase thermal discomfort for urban residents. Despite this, the quantification 
of urban outdoor thermal comfort presents a relatively new area of inquiry and knowledge, especially with-
in cities located in the tropics, where research remains incipient. In this study, we examine the influence of 
four land cover types within a large urban park in Singapore - (i.) high-density vegetation, (ii.) low-density 
vegetation, (iii.) water body/feature and (iv.) urban/built up area - on outdoor thermal comfort through a 
combination of microclimatic sensor measurements and subjective surveys of park visitors that were ob-
tained concurrently. This data was collected over different times of the day (morning, afternoon, evening) 
and over different seasons. Our analysis indicates a relatively strong and significant overall correlation be-
tween the subjective [i.e., Thermal Sensation votes (TSV)] and the objective [i.e. Temperature-Humidity in-
dex (THI)] data, highlighting that the microclimatic conditions implicit to each distinct land cover potentially 
affects subjective thermal comfort. While analysis of variances between objective microclimatic measure-
ments indicated significant differences between sites, no clear differences in TSV scores were reported from 
surveys. This result indicates that land cover might not significantly influence perceived thermal comfort. 
Despite the THI discomfort threshold regularly being exceeded, the majority of respondents reported feel-
ing comfortable within the ambient conditions. Individuals who reported (i.) having resided in Singapore for 
at least six months, and (ii.) visiting the park more frequently generally reported lower TSV, possibly indi-
cating that adaptation to local conditions has a notable influence on respondents' thermal comfort. 
 
 
Keywords: urban climate, thermal comfort, urban park, heat island 
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0207 Summer daytime oasis effect at the Las Vegas desert-urban fringe 

Ariane Middel1, Kathrin Häb2, Shai Kaplan1, Anthony Brazel1 
1Arizona State University, Tempe, AZ, USA, 2University of Kaiserslautern, Kaiserslautern, Germany 

 
Previous research suggests that desert cities exhibit a daytime oasis effect, mainly driven by moisture availa-
bility and shading, which is the converse of the urban heat island effect at night. This study aims to quantify 
the daytime oasis effect, at the micro-scale level, of a residential neighborhood at the Las Vegas desert-urban 
fringe. For the study site, we chose a typical development pattern along the northern extent of the city, adja-
cent to the Mojave Desert. To investigate the influence of the built environment on the adjacent desert, we 
ran an ensemble of ENVI-met simulations on a typical pre-monsoon summer day with prevailing southerly 
wind flow, validating the results using remotely sensed surface temperatures and local weather station data. 
Using these ENVI-met simulations, we first analyzed the magnitude and distance decay of the oasis effect for 
the base case during mid-afternoon. Second, we simulated a no-grass scenario, assuming that all residents 
participated in the "Water Smart Landscapes Rebate" offered by the Southern Nevada Water Authority, an 
incentive to convert grass to xeric landscaping. Third, we investigated differences in distance decay of cooling 
under varying wind speeds (low, medium, high). Finally, we examine how the oasis effect varies with urban 
form, i.e., building dimensions, arrangement, and spacing. We hypothesize that the oasis effect does not de-
cay uniformly, but has a complicated pattern dependent on local climate zones and landscape types. Our 
study highlights the importance of urban form, solar access, and air flow for the creation of daytime oases. 
 
 
Keywords: Las Vegas, Nevada, daytime oasis effect, ENVI-met modeling 
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spacing RCMs: Impact of RCM and urban scenario 

Hiroyuki Kusaka1, Asuka Suzuki-Parker1, Toshinori Aoyagi2, Sachiho A. Adachi3, Yoshiki Yamagata4 
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Greater Tokyo is the world's largest metropolitan area, with a population of about 32.5 million. Summertime 
surface air temperatures have been trending upwards by 3.0 K over the last 100 years. Tokyo is already nota-
ble for its exceedingly uncomfortable summers. In recent years, the number of deaths in Japan caused by 
heat stroke has been exceeding the deaths from other weather-related disasters, including typhoons and tor-
nados. Energy consumption due to an increased urban heat island effect has been very serious problem since 
the 2011 Fukushima earthquake. Many citizens are concerned by the degradation of the urban environment 
and how to mitigate such a worsening thermal environment. Recently, some researchers have tried dynam-
ical downscaling using the regional climate models (RCMs) with urban canopy models (UCM) (Kusaka et al. 
2012, Adachi et al. 2012, Argüeso et al. 2013, Hamdi et al. 2013). It is well known that there are several 
sources of uncertainty in regional climate projection. The influence of different GHG emission scenarios, 
global climate models (GCMs), and RCMs has been investigated in the previous studies (e.g., Ensembles, CO-
DEX). However, the uncertainty associated with RCMs with less than 5-km resolution has not been investigat-
ed in relation to urban climate. Additionally, the influence of urban scenario and their importance to future 
urban climate projections, has not been sufficiently discussed. The present study examines the influence of 
selected RCMs and urban scenario on the urban climate projection, using two different RCMs coupled with 
UCMs. 
 
 
Keywords: urban climate projection, urban climate simulation, dynamical downscaling,  
global warming, WRF Model, urban canopy model 
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0079 Drivers and Patterns of Urbanization: Towards a Typology 
 
Karen Seto 
Yale University, New Haven, CT, USA 
 
The figures that describe urban areas reflect their importance in the 21st century: urban areas are home to 
more than 50% of the world population; they generate more than 90% of the global economy; two-third of 
the world’s energy is consumed by cities; urban areas generate 70% of global greenhouse gas emissions. Cur-
rent patterns of urbanization are significantly different from historical trends (Seto et al., 2010) and urbaniza-
tion now drives global environmental change and presents challenges and opportunities for sustainability 
(Grimm et al., 2008). At the same time, global environmental changes such a climate change and loss of eco-
system services present new challenges for urban sustainability.  Yet despite the global importance of urbani-
zation as a process and urban areas as places, the science and policy communities have few empirical 
measures with which to compare urban places and urbanization processes. The most common metric to cate-
gorize, rank, and compare cities and urban areas is population size. Indeed, population size is the only urban 
metric that is available for nearly every city in the world. However, population size only reflects one charac-
teristic of a city and is not consistently measured across cities or urban areas. For example, NYC is catalogued 
as 8 million and a variety of other sizes out to 22 million for the full metro area.  
This session will discuss the development of a typology of urban areas and urbanization that can be used to 
compare and contrast places and processes in the context of climate change. However, the typologies need 
to be sufficiently flexible in nature such that they could be used for other global change topics such as ecosys-
tem services or sustainability assessments.  We invite papers that address the following questions:  
 
 How can typologies help scientists and decision makers compare, contrast, and examine urban areas and 

urbanization processes in the context of global change? 
 How can we group the diversity of urbanization processes and urban paces on a variety of quantitative 

and qualitative variables so that we can make inferences to other cities outside of the sample? 
  If we use climate change as a lens, what typologies of urbanization and cities are useful for comparing 

urban adaptation and mitigation strategies, climate vulnerabilities, and system resilience? 
 How can we develop a typology that can characterize the different phases and classifications of urbaniza-

tion and their relationship with global change or climate change? 
 Beyond population size, economic base, and geography, what key dimensions or attributes of contempo-

rary urbanization and urban places need to be considered when developing these typologies? 
 
 
Keywords: typology, urbanization 
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Academy of Sciences, Urumqi, Xinjiang, China, 3The University of Toledo, Toledo, Ohio, USA 

 
Large-scale urban developments have increasingly occurred in traditionally resource-limited and environ-
mentally vulnerable regions in developing countries, such as the arid zone in East Asia, resulting in serious 
environmental consequences. This paper synthesizes the urbanization and environmental change in Dryland 
East Asia (DEA), defined as a region that includes Mongolia (MG) and four provinces in northwestern China
(Inner Mongolia, Gansu, Ningxia, and Xinjiang), from the 1990s to 2010.  It compares the urbanization 
patterns and processes as well as the change of environmental conditions of several large urban areas in the 
region, including Ürümqi, Lanzhou, Yinchuan, Hohhot, in Northwest China, and Ulaanbaatar, in Mongolia. We 
further discuss possible drivers that cause the specific patterns of urbanization and environmental changes 
seen in DEA cities. 
 
Methodologically, we derived the urban built-up land from different periods by relying on satellite images 
from multiple sources, including Enhanced Thematic Mapper (ETM), Thematic Mapper (TM), and Landsat 
Multispectral Scanner (MSS). Supervised classification and unsupervised classification are used in the pro-
cessing of TM and ETM images, while visual interpretation is adopted to identify the urbanized areas in MSS 
images. We also analyzed other data collected from a variety of sources, including economic statistics, popu-
lation, and environment and pollution indicators. 
 
We found that the impact of urban sprawl on the environment in DEA is directly reflected by the loss of sur-
rounding grazing and agriculture lands and the deterioration of water and air quality. In addition to econom-
ic industrialization drivers, we highlighted institutional factors at multiple scales, and social factors that have 
affected and can affect the urban development of cities in arid region of East Asia. The findings from and 
method used in this paper will contribute to the general discussion on typology of urbanization patterns and 
drivers. 
 
 
Keywords: urbanization, environmental change, Asia, Dryland, pattern, driver  
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The aggregate potential for urban mitigation of global climate change is insufficiently understood. Our analy-
sis, using a dataset of 274 cities representing all city sizes and regions worldwide, demonstrates that econom-
ic activity, transport costs, geographic factors and urban form explain 37% of urban direct energy use and 
88% of urban transport energy use.  If current trends in urban expansion continue, urban energy use will in-
crease more than threefold from 240 exajoules (EJ) in 2005 to 730 EJ in 2050. Our model shows that urban 
planning and transport policies can limit the future increase in urban energy use to 540EJ in 2050 and contrib-
ute to mitigating climate change. However, effective policies for reducing urban emissions differ with city 
type. The results show that for affluent and mature cities, higher gasoline prices combined with compact ur-
ban form can result in savings in both residential and transport energy use. In contrast, for developing coun-
try cities with emerging or nascent infrastructures, urban and transport planning can encourage higher popu-
lation densities and subsequently avoid lock-in of high carbon emission patterns for travel. The results under-
score a significant potential urbanization wedge for reducing energy use in rapidly urbanizing Asia, Africa and 
the Middle East. 
 
 
Keywords: urbanization, energy use, climate change mitigation, urban form 
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0188 The impact of neighborhood urban form on household energy use: A case study of 
Phoenix, Arizona, USA 

Subhrajit Guhathakurta1, Eric Williams2, Wenwen Zhang1 
1Georgia Institute of Technology, Atlanta, Georgia, USA, 2Rochester Institute of Technology, Rochester, New 
York, USA 

 
Urban form, land use patterns, and the type of structures significantly influence a city's energy needs, and 
consequently, its greenhouse gas (GHG) emissions. Engineering and design of urban form is an important 
strategy for managing climate change and other environmental impacts of energy, as well as being key to the 
livability of cities. This study aims to clarify connections between urban form and its use together with the 
associated energy demands for infrastructure (buildings and paved surfaces) and transport. The model is 
tested through case studies of two Phoenix sub-areas, one in downtown Phoenix, which is undergoing rede-
velopment towards higher density housing and the second, a low-density suburban area at the edge of Phoe-
nix, which has undergone significant growth in the last two decades. 
 
We conduct separate life-cycle analysis (LCA) for the components of our neighborhoods – the single-family 
residential inventory and roadway infrastructure inventory. We use a parametric model to account for the 
variation in single-family units in our two neighborhoods. The results indicate that older inner city areas con-
tinue to have the lowest energy demands and carbon emissions per capita compared to other neighborhoods 
examined. The low-density areas in the inner city and in the newer suburbs have almost equal amounts of 
energy demands per capita. However, the bulk of the energy demands in the newer suburbs are related to 
the transportation infrastructure while the older low-density neighborhoods have higher energy intensive 
residential structures. This study highlights that policies aimed at increasing residential density, and at regu-
lating the building typology, should be part of broader energy conservation and GHG emission reduction poli-
cies, at the state and federal level. 
 
 
Keywords: urban form, sustainability, climate change, energy, greenhouse gases 
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0249 Urban form as a technological driver of carbon dioxide emissions: A structural human 
ecology analysis of on-road and residential sectors in the conterminous U.S. 

Thomas Crawford 
Saint Louis University, Saint Louis, MO, USA 

 
This research integrates themes from GIScience, land change science, and structural human ecology to inves-
tigate the influences of urban form on U.S. CO2 emissions in the on-road and residential sectors. The STIRPAT 
human structural ecology paradigm is extended by theorizing urban form as a sociotechnical system to be 
included as a technological driver within frameworks seeking to understand CO2 emissions. County-level 2002 
emissions data are assembled from the Project Vulcan dataset. A remote sensing classification product is 
used to quantify spatial composition measures of urban form for 3,108 conterminous U.S. counties. Spatial 
error regression models are estimated that alternately insert variables measuring population and developed 
area. This strategy enables new interpretations of the effects of population, affluence and urban form. Re-
sults confirm prior findings for the effects of population and density and original results showing urban heat 
island effects for residential emissions and carbon reduction benefits achievable through a developed land 
use mix containing a greater proportion of high intensity relative to low intensity use. Urban form matters, 
but it matters differently in terms of sign, significance and interpretation depending on emission sector and 
metro versus non-metro status. Implications are that a focus on urban form provides policymakers greater 
leverage for carbon mitigation compared to the structural human ecology's traditional focus on population 
and affluence. However, the effects of urban form must be tempered by recognition of their modest quanti-
tative magnitude compared to the much larger effects made possible by transition to cleaner energy sources 
and less consumptive human behaviors. 
 
 
Keywords: carbon emissions, human ecology, GIScience, STIRPAT, urban form  
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0286 Vegetation cover dynamics associated with rapid urbanization in China's metropolitan 
areas (1998-2010) 

Weifeng Li1, Jiansheng Wu2, Qian Lin2 
1University of Hong Kong, Hong Kong SAR, China, 2Peking University Shenzhen Graduate School, Shenzhen, 
Guangdong, China 

 
How vegetation cover has been affected by different urbanization trajectories in China's major metropolitan 
areas is of great interest but has rarely been studied. In this paper, we use DMSP/OLS night-time light time 
series images and SPOT-VGT satellite-derived Normalized Difference Vegetation Index (NDVI) to evaluate 
effects of urbanization on vegetation cover in the six major metropolitan areas (urban agglomerations) in 
East China over the last decade. We map urbanization dynamics at regional scales with the night-time light 
data and identify different urbanization trajectories based on the temporal signatures. The NDVI is then add-
ed to study the characteristics and change of vegetation cover in the areas with different urbanization trajec-
tories. The study reveals that in general the vegetation cover decreases with an increase in level of urbaniza-
tion. If compared to the average change rate of NDVI in the non-urban areas (which in fact showed an im-
provement trend in all the six regions), the result indicated a negative average change in vegetation cover in 
all of the selected metropolitan areas. However, we should be aware that the trend was not merely a down-
ward trend but was in a ‘U-shaped' curve. In other words, the decreasing rate accelerated at the early stage 
of urbanization and recovered in the later stage of urbanization. And the peak value appears in different 
stages across different regions. We believe different patterns of NDVI changes are closely linked with policy-
oriented difference in urbanization dynamics of these regions, which also highlights the importance of imple-
menting a sustainable regional growth policy. 
 
 
Keywords: vegetation cover, urbanization trajectories, NDVI, night-time light 
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0292 Urbanization and landscape change in a newly developing country: The case of Vienti-
ane, Laos 
 
Ayyoob Sharifi1, Yoshihiro Chiba2, Kohei Okamoto2 
1National Institute for Environmental Studies-Global Carbon Project, Tsukuba, Ibaraki, Japan, 2Nagoya Univer-
sity, Nagoya, Aichi, Japan 
 
While many countries around the world are experiencing declining rates of urbanization within the past three 
decades, Laos has witnessed a significant increase in the urban population. This started in 1986 when the 
country began its transition to the market economy. Urbanization in the neighboring countries has been ex-
amined extensively in the literature. However, only very few researchers have addressed this issue in the Laos 
context. To fill this lacuna in research, we surveyed the urbanization pattern in Vientiane, the capital of Laos.. 
The study focuses on both physical and non-physical aspects of the subject. Changes in the land use were de-
tected through analyzing satellite images from three different time periods. To investigate the socio-economic 
and institutional issues, we interviewed several key figures from the departments related to the urban man-
agement and some residents living in the peri-urban area. Furthermore, we analyzed the city's recently ap-
proved master plan to determine whether it can be successful in accomplishing its goal of guiding urban de-
velopment in a more sustainable direction. This is an important subject of study that may help decision-
makers make more informed choices for the development. Results indicate that there is an urgent need for 
improvements in the regulatory and management aspects, and the master plan should be revised and updat-
ed to provide a more realistic account of the existing situation. 
 
 
Keywords: Vientiane, Laos, developing country, land use change, urbanization, master planning, urban sprawl 
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0090 Shared Learning Across Coast Cities: Impacts, Vulnerability and Socio-Ecological Re-
sponses 
 
Xiangrong Wang 
Fudan University, Shanghai, China 
 
Although cities make up a very small percentage of Earth’s land surface, coastal environments have much 
higher concentrations of urban land area (10 percent) and urban populations (65 percent) than other ecosys-
tems. Throughout history, human settlements have developed alongside ocean coasts, river deltas and estu-
aries, given the multiple ecosystem services provided by these unique land systems as well the vast economic 
and global trade opportunities concomitant with seaports and transportation networks along waterways.  In 
an era of increasing environmental changes including sea level-rise, and more frequent and intense tropical 
storms and storm surges, these unique coastal ecosystems are dramatically impacted in multiple ways: deg-
radation of fisheries and protective mangroves, freshwater security from flooding and pollution, and land 
subsidence on coastlines are just a few of the challenges.  Meanwhile, a large number of megacities – Mum-
bai, Rio de Janeiro, Dhaka, Lagos, etc. – are at high risk, given the socio-economic and development challeng-
es they already face, which are exacerbated when extreme events and natural disasters occur.  Their resili-
ence and ability to adapt is quickly tested – this is even the case, albeit to a lesser degree, in cities within the 
Global North such as New York City. What can be learned and shared by coastal cities in different regions 
around the world with respect the socio-economic and ecological challenges in light of global environmental 
change?  What are the risks and coping strategies, in particular of vulnerable populations?  What, if any, are 
the synergies between disaster risk reduction and climate change adaptation and how is this being applied in 
urban coastal areas?  What governance and infrastructural (both hard and soft) opportunities and challenges 
exist in these coastal communities?  How can they become more resilient and, furthermore, low-carbon in 
the future?  This session will explore these questions and many more for what will hopefully be an opportuni-
ty for a discussion of what we’ve learned, to share experiences, and promote dialogue on solutions towards 
greater sustainability of our urban coasts.  
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0128 Climate change and urban growth: Impact and responses-- A case study of Shanghai, 
China 

Xiangrong Wang, Xiang Li, Minlei Qian, Huanran Ling, Guotao Peng, Yujing Xie 
Center for Urban Eco-Planning & Planning, Fudan University, Shanghai, China 

 
Urban growth is a complicated process involving the spatial-temporal changes of all socio-economic and 
physical components at different scales. Usually, urban growth is dependent on the socio-economic variables 
and the spatial variables. Urban growth also can respond to climate change by adapting to its impacts and 
reducing vulnerability related to climate change in the short and long term. Responding to climate change 
involves an iterative risk management process that includes both adaptation and mitigation, which can pro-
vide a wide variety of policies and countermeasures from the government and patterns of urban growth in 
response to climate change. 
 
The impact of climate change on urban infrastructure was studied in this paper by using Shanghai, China as a 
case study. An eco-vulnerability assessment, urban infrastructure distribution and the strategies for urban 
sustainability were provided as well.  Some recommendations from our study include : (1) Understand and 
analyze the impacts of climate change on urban growth in China (by taking Shanghai as an example);(2) De-
sign the UIAS (Urban Integrated Assessment System ) framework using Shanghai as a case study;(3) Establish 
a spatial database (GIS-based) to manage the modeling and data to provide information services on the im-
pact and response of climate change and urban growth for decision-makers;(4) Identify suitable measures 
and quantify their benefits to adapt and mitigate the effects of climate change on urban growth in Shanghai 
(including the research on urban LUCC, urban heat island, urban flooding control and urban infrastructure 
distribution). 
 
 
Keywords: impact of climate change, urban growth, UIAS, Shanghai, China  
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0248 Differential vulnerability and dilemma of responses to climate change in low-income 
coastal communities of Lagos 

Peter Elias, Olatunji Babatola 
University of Lagos, Lagos, Nigeria 

 
The impacts of climate change are increasingly recognized and concerted efforts are ongoing to mitigate and 
adapt. The emerging reality, however, indicates that low-income coastal communities are more vulnerable to 
climate change. This is simply because in addition to changes in flooding, temperature and rainfall, they will 
also be affected by a rise in sea level, wave heights and accelerated coastal erosion. Coastal communities 
near Lagos, Nigeria, already suffer from high levels of poverty, deprivation or spatial segregation. In 2012, 
Lagos was shortlisted as one of the 25 most innovative cities in the world by Urban Land Institute (ULI) and 
Citi Group. In the same year, , it was recognized alongside Johannesburg as one of the most improved and 
green compliant cities during the Environment Summit (Rio 20+) in Rio de Janeiro Brazil. Recent flood events 
and responses to climate change impacts have not demonstrated sufficient capacities and adequacy of plan-
ning. Profiling vulnerability for low-income coastal communities to climate change is very crucial for adapta-
tion planning. This paper will adopt a qualitative assessment of the state of knowledge and capacities in plan-
ning climate change mitigation/adaptation in Lagos coastal communities by exploring both actual and per-
ceived vulnerabilities by individuals, social groups and communities. This involves identifying hotspots and 
assessing different vulnerabilities and impacts to climate change; understanding perception and awareness; 
and assessing capacity of existing systems and processes to adapt and the willingness to deploy new adapta-
tion strategies.  
 
 
Keywords: urban governance, coastal vulnerability, social impacts, adaptive capacity, Lagos, Nigeria  
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0285 Development and application of a methodology for spatial vulnerability assessment of 
coastal environmental change in China 

Yangfan Li1, Xiaoxiang Zhang2 
1Key Laboratory of Coastal and Wetland Ecosystems(Ministry of Education),College of the Environment & 
Ecology, Xiamen University, Xiamen, China, 2Institute of Geographical Information Science & Engineering, Ho-
hai University, Nanjing, China 

 
This study improved the framework of “exposure- sensitivity-resilience” for vulnerability analysis. The pres-
sure indicators of rapid urbanization process (population growth and land use change) were introduced to 
represent the exposure of the system. The key sensitivity indicator was characterized by the elevation, geo-
logical disaster and the traffic information. Based on the resilience of coastal land types, such as  , mangrove 
wetlands, , we developed an evaluation framework for regional environmental vulnerability of coastal urban-
izing areas with spatial analysis. Using Haikou, Hainan Province, China as a case study, the data of pressure 
from increased population (especially from tourism), the sensitivity of geographical space and the resilience 
of coastal natural habitats in the coastal urbanizing areas were calculated. Subsequently the value of environ-
mental spatial vulnerability was evaluated and mapped. 
 
 
Keywords: coastal, urbanization, vulnerability, spatial analysis 
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0293 Community governance for disaster recovery and resilience: Four case studies in the 
Philippines  
 
Ebinezer Florano 
University of the Philippines-National College of Public Administration and Governance, Quezon City, Metro 
Manila, The Philippines 
 
In the aftermath of disasters, government agencies usually lead in disaster recovery efforts. Communities, 
more often than not, are reduced to passive recipients of recovery and rehabilitation efforts. Yet, their roles 
in post-disaster recovery programs have already been recognized by literature on community-based disaster 
risk management. In the Philippines, villages ( known locally as barangays) are considered as part of the “first 
group of responders” at the local level. It is interesting to investigate how they have changed/transformed 
after they have experienced disasters in the past. Hence, the study asks the following research questions: (1) 
What is  the role of communities in the disaster recovery process and in building resiliency? (2) Under what 
conditions does community involvement result in effective recovery and resiliency? Are they affected by local 
conditions (i.e., biophysical conditions and geographical terrain, local socio-economic and political condi-
tions, and culture and traditions)? (3) Given the potential of community involvement in disaster recovery 
efforts, what policies must be instituted in the Philippines to make them partners in building resilient socie-
ties? The research utilizes the case study method for 12 villages in highly urbanized Tacloban, Iligan, Da-
gupan, and Marikina. These four cities have been hit by catastrophic typhoons in the past (i.e., Typhoon Hai-
yan in November 2013, Typhoon Washi in December 2011, Typhoon Parma in September-October 2009, and 
Typhoon Ketsana in September 2009, respectively), but have managed to recover, hence, their inclusion in 
this study.  Three tools/approaches for gathering data were employed for this research, namely:  (1) docu-
ment review, (2) interviews, and (3) focus group discussion. A Disaster-Resilient Community Index, developed 
by the author based on the guidance notes of John Twigg (2009) entitled Characteristics of a Disaster-
Resilient Community, was used to compare the level of resilience of the villages in the four urban areas. 
 
 
Keywords: resilience, recovery, community governance, urban, barangay, Philippines 
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0300 Recovery from disaster and the seeds of urban transformation  

 
William Solecki1, Robin Leichenko2 
1Hunter College, City University of New York, New York, USA, 2Rutgers University, New Brunswick, NJ, USA 

The transformation to sustainability requires a greater understanding of how extreme events influence local 
and regional development trajectories. Within the New York-New Jersey Metropolitan region, Hurricane 
Sandy and the immediate response to the storm have created conditions for a potential large-scale transfor-
mation with respect to settlement of the coastal zone. While the vulnerability of this region to climate change 
has been well-documented within the scientific literature, Sandy’s impact has placed this issue into the fore-
front of public and private discussions about the appropriate response at every level from individual home-
owners who are contemplating whether and how to rebuild after devastating losses, to small coastal munici-
palities which are considering construction of protective engineering structures and changes in zoning laws, to 
the City of New York, the states of New York and New Jersey, and the federal government which are engaging 
in discussions about how to better protect the region's population, property, and vital infrastructure from fu-
ture storms. This paper presents preliminary results of a research study that entailed documentation the 
ephemeral evidence of the initial phase of transition in coastal communities that were heavily impacted by 
Hurricane Sandy’s storm surge and flooding. Drawing upon results of homeowner surveys and stakeholder in-
terviews, we explore: 1) evidence of socio-ecological system stress and crisis; 2) the association between 
stress and crisis, the resilience of local stakeholders, and shifts in system-level equilibria; and 3) cross-scale 
connections between stakeholder responses, socio-ecological system transitions, and broader-scale, commu-
nity level transformations. 

 

Keywords: New York, New Jersey, Hurricane Sandy, extreme events, coastal zones, development 
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Special UGEC Session: Livable Urban Futures: Transitioning ‘urban’ into Future Earth 

 

Thomas Elmqvist1, Patricia Romero Lankao2, David Simon3 
1Stockholm Resilience Centre, Stockholm University, Stockholm, Sweden, 2Nationa Center for Atmospheric 
Research, Boulder, CO, USA, 3Royal Holloway, University of London, Egham, UK 

 

In February 2014, London, UK, a Scoping Meeting was organized by the UGEC Project to share and discuss 
ideas for shaping and moving forward a new urban initiative (or initiatives) that would fit within the Future 
Earth framework. The meeting included participants representing a variety of disciplines, communities of 
practice, regions and perspectives with diverse experiential knowledge and research expertise. In June 2014, 
the UGEC International Project Office and Stockholm Resilience Centre were awarded funds from Future 
Earth and NSF to further advance the urban research agenda within the Future Earth framework. Building 
upon the February 2014 meeting and as part of the awarded proposal, a series of workshops will take place 
throughout 2014 and 2015 including the development of the Urban Transition Team (UTT). This group is 
tasked with overseeing the process, providing the overall intellectual direction and establishing the frame-
work for the long-term goal of creating a Future Earth urban initiative. The aim of this session is to share the 
progress of this important effort and to obtain input regarding the key elements of this initiative's design in-
cluding a) research gaps and needs for future urban research; b) key urban research and policy relevant 
questions to be addressed moving forward; c) potential key partners to advance a new urban international 
research agenda; d) other critical components that must be considered in the design phase; and e) how to 
best incorporate local and regional science and policy communities. 
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UGEC SYNTHESIS SESSION. Interdisciplinary understandings of urbanization and GEC: Re-
gional patterns, processes and transitions  

 

Session Chairs: UGEC Scientific Steering Committee  

 

There is a long tradition of research within multiple disciplines that has increased our understanding of the 
various ways cities operate and function. Over the last decades, attention to a better understanding of the 
interactions and feedbacks between urbanization and global environmental change has made significant   
contributions. Our knowledge of urban metabolism, urban land teleconnections, urban processes and 
patterns, urban responses to climate change, urban ecosystem services and other topics have provided a 
better knowledge of the role and meaning of urban areas for national development and regional processes. 
Most of these contributions are based on studies focusing on the local scale, but the need for better under-
standing of the role and importance of urbanization for global processes is still a pending task. It is increas-
ingly clear that future efforts towards global sustainability in the 21st century will require the greater under-
standing of urbanization and feedbacks with global environmental change and other Earth system processes 
at multiple scales. This must include bridging the natural sciences, social sciences and humanities as well as 
other forms of knowledge, such as traditional and experiential knowledge, towards a more holistic and      
systems understanding of urbanization. The research is being done, but how can we further enhance          
interdisciplinarity in our research design and more fundamentally in our institutions, funding structures etc.? 

 

This session will aim to synthesize our knowledge on the observed and projected trends in urbanization pro-
cesses, their components and drivers (production and consumption, land use, form and function, population 
dynamics, technology, values, and policies), variations and extremes, and interactions globally and locally as 
well as critically reflect on our progress with respect to interdisciplinary research. It will identify common 
drivers and feedbacks and identification of distinctive regional patterns and transitions within the context of 
global socioeconomic, geopolitical and environmental changes.  



 139 

UGEC SYNTHESIS SESSION. Urban governance, technology and innovation in an era of envi-
ronmental change  

 

Session Chairs: UGEC Scientific Steering Committee  

 

Global environmental change issues are complex, as they are often rooted locally but have far-reaching      
regional to global consequences. Coordinated responses are thus necessary, but challenging. Scholarship has 
shown that responses to environmental change are increasingly taking place in a context of multilevel       
governance. This can include a large array of actors ranging from local to sub-national, national and interna-
tional actors by a redistribution of state-functions upwards to international and transnational organizations 
and institutions; downwards to states, regions, urban areas and cities; and outwards to NGOs, civil              
organizations and other non-state actors. Although progress has been made in both realms of urban climate 
change mitigation and adaptation, approaches remain fragmented and lack integration across sectors and 
tiers of governance. Moreover, in recent decades much attention has been given to Smart Cities and how  
urban areas can play a role in shaping the future of global sustainability. Cities are knowledge and innovation 
centres, economic hubs, providers of multiple social services, and have a large potential to transition to more 
sustainable, liveable and equitable spaces. However, what does it means to be a “smart, eco or zero-carbon 
city”? This often implies notions of networked infrastructure and technologies (digital design), green          
economic principles including energy efficiency and social/cultural creativity - but are all smart cities            
sustainable and ecologically sound? What are the key factors, mechanisms and governance structures which 
need to be in place for sustainable urban transitions? 

 

This session will take a critical look at our current notion of technology in cities as well as our urban govern-
ance structures, and offer insight to ways forward in research and thinking about how we can accelerate       
sustainable urban transitions. The aim is to synthesize our knowledge of key urban governance in the 21st 
century, analyse what arrangements are most effective and how we can better coordinate multiple stake-
holders in participatory urban governance processes while addressing key spatial and temporal challenges 
associated with urbanization and global environmental change. In parallel, the session will consider what     
research reveals about technology and innovation in urban areas; smart, eco and zero-carbon city strategies; 
and evaluation across developed nations, and in particular developing regions.  It will also explore some of 
the associated challenges that concern social inclusion or exclusion, merging vision (often influenced by     
exogenous factors) with reality (local political and socio-economic contexts) and what effects these have at 
the meso-scale or global scale.  
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0088 Impact of urbanization on boundary layer structure in Beijing 
 
Miao Yu, Yimin Liu 
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing, China 
 
The Beijing meteorological tower is located in an area of Beijing, China, which has developed from a subur-
ban to an inner city setting over the past 30 years. The impacts of this urbanization process on both the verti-
cal profile and diurnal cycles of air temperature are investigated using hourly data collected from a series of 
monitoring levels (up to 325 m high) on the Beijing meteorological tower since 1984. We find that the inter-
decadal temperature has increased gradually, and that a more significant increase occurred during the 1980s 
and 1990s due to the effects of urbanization. A well-defined change in temperature stratification was also 
observed over this period. The height of the temperature inversion layer decreased from the 1980s to the 
2000s. A well-defined nighttime temperature inversion developed below 50 m during the summer in the 
1980s, but this near-surface inversion is not seen in data from the 1990s and 2000s. This change can be relat-
ed to an increase in turbulent mixing caused by urban roughness and surface heat storage that disturbs the 
near-surface temperature inversion layer. In addition, the diurnal change in temperature in the city in sum-
mer shows a maximum increase from sunrise to the early afternoon, which is mainly caused by the natural 
variability and global warming in both the summer and winter. Urbanization mainly contributes to the tem-
perature increase in the afternoon and nighttime. Moreover, urbanization dominates the increase in daily 
mean near-surface temperature. 
 
 
Keywords: impact, boundary, urbanization 
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0131 Linking atmospheric chemistry and health researches to improve urban health studies 
under global climate change 
 
Christine Wiedinmyer1, Shih-Chun Candice Lung2 
1National Center for Atmospheric Research, Boulder, CO, USA, 2Academia Sinica, Taipei, Taiwan 
 
The application of the state-of-the-art technologies and methodologies of the Atmospheric Chemistry Com-
munity can facilitate the advancement in urban health research, particularly in the quantification of human 
exposures and epidemiology. The objectives of this presentation are to (1) showcase advanced technologies 
and method from the Atmospheric Chemistry Community and their application in urban health research, and 
(2) to facilitate multidisciplinary dialogue. This presentation will highlight novel observational and modeling 
tools that can be applied across scales from personal to community levels or from regional to global scales. 
Recent developments of light-weight versatile sensors, instrumentation (e.g., the Aerosol Mass Spectrome-
ter) allowing differentiating exposure of freshly emitted aerosols, and remote sensing observations and anal-
yses are all available to provide more detailed estimates of urban pollution and exposures. Moreover, the 
enhanced computer capability worldwide increases the potential of applying sophisticated atmospheric 
chemistry models with better transport and transformation mechanisms of pollutants than those currently 
used in health-related research. These models span from local to global scales capturing the finer spatial res-
olution of pollutant variability critical to urban health studies. The output of these models can be used to es-
timate more accurate exposure levels in cross-sectional, retrospective, and prospective epidemiological stud-
ies. Challenging research questions in exposure science and epidemiology can be targeted by applying these 
technologies or collaborating with atmospheric chemists to advance knowledge in human exposure and 
health impact research. 
 
 
Keywords: exposure, air pollution, global, multidisciplinary, atmospheric chemistry 
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0184 Assessing urban flooding risk under the pressure of climate change and rapid urbaniza-
tion: A case of Shanghai 
 
Xiang Li, Xiangrong Wang, Yujing Xie, Minlei Qian, Yiyang Xu 
Fudan University, Shanghai, China 
 
Numerous studies show that rapid urbanization has resulted in the increase of impervious area and modified 
urban hydrological processes, such as the intensification of extreme rainfall. Increasing urban flooding caused 
by climate change and rapid urbanization draws attention from both academic experts and the public. The 
lack of drainage infrastructure makes cities more vulnerable to climate change, especially in developing coun-
tries. However, measures such as the construction of hard infrastructure are effective, but costly and unsus-
tainable. This study aims to analyze the risk of urban flooding under different scenarios of climate change and 
rapid urbanization, and to assess the effectiveness of different measures and policies. The urban growth mod-
ule (CLUE-S), rainfall pattern module, rainfall-runoff module (SCS model) and drainage module were used and 
integrated in this study. Based on the Landsat TM/ETM images for the years of 2002 and 2012, the change of 
land use in Shanghai over the past decade was analyzed, and land use demand in 2020 was calculated using 
Logistic regression. The urban growth model was used to forecast the distribution of land use in 2020 under 
different scenarios. In the rainfall pattern module, rainfalls with different return periods were incorporated. 
In this study, three land use scenarios and three rainfall scenarios were selected. Nine different scenarios 
were calculated and their results are then compared and discussed. Our results recognize the potential influ-
ence and effectiveness of policies, which could be useful for decision-makers. It can also provide an innova-
tive way to reduce urban flooding risk in Shanghai. 
 
 
Keywords: urban flooding risk, climate change, rapid urbanization, Shanghai 
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0187 Urban climate change vulnerability and adaptation countermeasures research: A case 
study of Shanghai's flood prevention, transportation and power system 
 
Yiyang Xu, Xiangrong Wang, Minlei Qian, Xiang Li, Yujing Xie 
Fudan University, Shanghai, China 
 
Climate change adaptation can be defined as a purposeful response behavior of human society in the face of 
anticipated or actual climate change impacts on the function, process and structure of the system. The case 
study of Shanghai has a strategic significance to urban sustainable development with the background of glob-
al climate change and fast urbanization processes. On the one hand, this city is a vulnerable ecosystem, 
which is affected by sea level rise, extreme climate events and so on. On the other hand, Shanghai is also an 
international metropolitan area with a high population density, economic resource density, and the highest 
urbanization rate in China, where climate change has a dramatic impact on social life and the economy. In 
this research, Shanghai is taken as an example to analyze the meteorological risk factors of flood prevention, 
transportation and power system on climate change. The integrated approach couples qualitative analysis, 
index evaluation and vulnerability evaluation with geographical information systems (GIS) and statistical 
analysis to generate maps and time series of the changes. Finally, on the basis of analyzing the international 
experiences of global climate change and strategy of principal cities and regions in the world, some adaptive 
countermeasures are put forward. The eco-zoning of climate vulnerability and an adaptation strategy for the 
city of Shanghai are also provided. 
 
 
Keywords: climate change, vulnerability evaluation, flood prevention, transportation and power system, ad-
aptation countermeasures, Shanghai, China 
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0224 Why does urban transport matter? Urban responses to sustainable development and 
climate change, an empirical analysis of Beijing and Shanghai. 
 
Qian Jiang 
Institute of Geography, University of Hamburg, Hamburg, Germany 
 
Climate change has become a global topic and issue for the international policy arena for over two decades. 
Cities are now viewed as being at the frontlines for tackling adverse climate change consequences, not only 
because of their large proportion of global GHG emissions, but also because they remain as places that sus-
tain the majority of population worldwide. The transport sector belongs to one of the fastest growing sectors 
that contributes to global GHG emissions, however,, urban transport plays a crucial role in social welfare and 
equity. The dominant transport mode influences the urban structure and citizens' life styles. Compared to 
cities in developed countries, those in developing countries, with less capacities and capabilities, are facing 
additional socio-economic challenges associated with rapid urbanization. In this paper, the author seeks to 
explore why and how urban transport matters for improving urban sustainability as well as for climate 
change mitigation. By analyzing the empirical lessons from Beijing and Shanghai, the author explains the con-
sequences of different urban transport policies and the following changes in urban growth in these two Chi-
nese megacities. Through the two cases, the main obstacles, challenges to implementation and co-benefits of 
urban transport policies are discussed. Some recommendations for efficient urban transport policy develop-
ment are offered in conclusion. 
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0236 Comparison of impacts of warm and cold extremes on cardiovascular mortality in ur-
ban and rural regions in the Czech Republic 
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Both warm and cold extremes are associated with significant effects on human health in mid-latitudes. The 
impacts of warm extremes are exacerbated by the urban heat island, but only a few studies have compared 
differences in heat-related mortality between urban and rural populations. Similar comparative analyses are 
lacking for cold-related mortality. The present study examines differences in the impacts of warm and cold 
extremes between urban and rural regions of the Czech Republic, using long-term data over 1994-2009. Sev-
eral thermal indices are used to characterize ambient weather conditions, including Physiologically Equiva-
lent Temperature (PET) and Universal Thermal Climate Index (UTCI). We find that the differences in heat- and 
cold-related mortality between urban and rural regions are relatively minor; especially for cold extremes, 
they depend also on thermal index applied. Air temperature provides a weak cold effect in comparison with 
thermal indices in both regions, so its application may substantially underestimate the magnitude of cold-
related mortality. Apparent temperature and PET appear to be more universal predictors of heat- and cold-
related mortality than UTCI when both urban and rural environments are of concern. UTCI tends to select 
windy rather than freezing days in winter, though these show little effect on mortality in the urban popula-
tion. By contrast, significant cold-related mortality in the rural region, if UTCI is used, shows potential for 
UTCI to become a useful tool in cold exposure assessments. The findings help identify population most at 
risk, which allows for better-targeted design of measures preventing negative heat- and cold-stress effects on 
public health, and they are important also when possible climate change effects on heat- and cold-related 
mortality are estimated. 
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According to projections by the UN Population Reference Bureau, more than 1.4 billion people in the world 
will reside in urban areas by 2030. One of the key environmental impacts of rapid urbanization is the urban 
heat island (UHI) effect. In the context of climate change and global warming, monitoring and management of 
urban land use/land cover (LULC) change are increasingly important. Here, a method to quantify, over ex-
tended timescales, the relationship between LULC and population distribution, and their effects on the spati-
otemporal patterns of thermal environment is presented. The integrated approach couples geographical in-
formation systems (GIS) technology with statistical analysis to generate maps and time series of land surface 
temperature (LST) changes and LUCC changes. The fast-growing Shanghai metropolis in China was used as a 
case study to illustrate impacts of urbanization on patterns of UHI intensities based on the Landsat TM/ETM+ 
images between 1997 and 2012. The results show that Shanghai has undergone significant changes in LULC 
over the study period, with loss of farmland and vegetation to urban use, leading to the drastic change of 
land surface characteristics and spatiotemporal patterns of UHI intensities. Furthermore, the overall relation-
ships between temporal climatic variability and LULC were quantitatively explored with the construction of a 
temperature vegetation index (TVX). The results show that urbanization alters surface thermal conditions and 
it presents an urban-suburban-rural gradient from the urban core of the city in terms of land cover features 
and spatial LST. This study will help urban planners and decision-makers to evaluate the environmental con-
sequences of different land development scenarios, and identify portfolios of sustainable urban planning op-
tions adapting to global environmental change. 
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Green spaces in urban areas play an important role for both human and wildlife. However these green spac-
es, especially on private lands, have been decreased as a result of urban development/redevelopment. Some 
green spaces in extremely urbanized areas are too small or too isolated, in order to adequately support some 
species. Counter measures against these problems are required. Urban green spaces are the result of com-
plex interactions between natural, economic and legal conditions. Therefore, understanding the distribution 
pattern and characteristics of green spaces based on the natural and social contexts are essential to make 
effective strategies for green space conservation. In this study, we assessed how the quantity and connectivi-
ty of urban green spaces on public lands vary with the type of use district and type of landform  on private 
lands in each use district in the Suburban Development and Redevelopment Area of the Kinki metropolitan 
region. We applied remote-sensing techniques using ALOS satellite images to identify current green spaces. 
Then, land use, landform and land use zoning (use district) were overlaid on GIS. We calculated the ratio of 
green cover and the connectivity of green spaces on public lands in each use district and landform. Our re-
sults revealed the following three points: 1) most of green spaces in this area are a part of large green patch-
es (10ha<) or quite small green patches (0.1ha>), 2) the ratio and connectivity of green spaces correlated 
with the type of use districts, and 3) differences between the type of use district seem to be linked with the 
distribution pattern of green spaces influenced by the micro-landform. 
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