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1. Summary/Preface

1. Summary/Preface

Today, worldwide more people are living in urban areas than in the countryside. Of this mega-trend urbani-
zation that breeds both risks and opportunities, the emergence of the Megacity is perhaps the most visible
expression. Aiming to analysing the complex urban processes, interactions and feedback mechanisms that
turn megacities into a risk habitat, the international and interdisciplinary Risk Habitat Megacity research ini-
tiative was established. By investigating the processes and associated risks of mega-urbanization and deve-
loping implementation solutions for sustainable urban development in a comprehensive and interdisciplinary
manner, new knowledge for orientation and application could be provided.

The Risk Habitat Megacity research initiative reflects the joint work of a network of about sixty natural and
social scientists and engineers from more than ten Universities and research centres from Latin American
countries, including the Economic Commission for Latin America and the Caribbean of the United Nations
(ECLAC/CEPAL), and the Helmholtz Association in Germany. Five Helmholtz Centres participated: the Ger-
man Aerospace Centre (DLR), the Karlsruhe Institute of Technology (KIT), the Helmholtz Centre for Infection
Research (HZI), the GeoForschungsZentrum Potsdam (GFZ), and the Helmholtz Centre for Environmental
Research (UFZ) where the initiative was coordinated. The funding by the Helmholtz Initiative and Networking
Fund was a decisive complement of the involved Helmholtz Centres that likewise contributed by their own
resources.

This final report of the research initiative aims at summarizing in brief the variety of results that evolved. This
includes both, specific results within the various research topics as well as overall results developed by the
entire initiative. It is the outcome of an innovative research design that includes an ,integrative’ approach,
combining and integrating different thematic perspectives on one selected city region, Santiago de Chile,
that led to conclusions of the complex system Megacity. While attempting to discover the state of and deve-
lopment in individual realms of Santiago de Chile, the initiative gained a more thorough understanding of the
entire urban system and its constitutive elements. With its problem perspective and context-specific investi-
gation, this approach links the generation of orientation knowledge with action-oriented knowledge and the
implementation of solutions.

Given that the number and size of mega-large and mega-complex systems will continue to grow in the future,
there is significant potential for further research in this direction. It is hoped that the approach and its inten-
tion of shifting governance in megacities “from response to action” and from “sectors to systems” will make
a valuable contribution. Currently, the work of Risk Habitat Megacity continues with a re-focus on climate
change adaptation.

With this final report, we would like to thank the Helmholtz Association for supporting the research initiative
through its Initiative and Networking Fund.
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2. Work and results report
A) Starting point

The international and interdisciplinary Risk Habitat Megacity research initiative was established aiming to analysing
complex urban processes, interactions and feedback mechanisms that turn megacities into a risk habitat. The work
of the initiative was driven by the fact that the year 2007 was marked by the ‘urban turn’ that finds for the first time in
history more people living in urban areas than in the countryside, with the emergence of the Megacity as perhaps the
most visible expression of the mega-trend urbanization. The Helmholtz research initiative therefore based the work
on the following objectives that were explored for one selected case, the Metropolitan Region of Santiago de Chile:

» Assess characteristic risks and their driving factors and interdependencies by combining and applying natural,
applied and social scientific risk research approaches to the perspectives of hazardous events and vulnerabilities.

» Design strategies and instruments for risk management as key tools for a more sustainable urban
development.

» Develop scenarios for future urban developments and a system of appropriate and locally adopted indicators
for evaluating risks.

» Develop implementation solutions that take institutional, political, economic and social backgrounds into
consideration.

»  Build a platform for continuous interdisciplinary, cross-cultural learning and application to integrate academic
research and practice.

»  Create a suitable environment for young researchers, where activities comprise training and education by the
Chilean and German research partners.

»  Transfer results and knowledge into academic and professional practice.

According to these main objectives, the Risk Habitat Megacity research initiative developed an innovative compre-
hensive and interdisciplinary approach that combines basic theoretical and conceptual considerations with empirical
and application-oriented analysis. By investigating the processes and associated risks of mega-urbanization and
developing implementation solutions for sustainable urban development, it presents new knowledge for orientation
and application.

The project was structured according to three Cross-Cutting Concepts (CCCs) and seven Fields of Application (FoA).
The three CCCs Sustainability, Risk and Governancerepresented the integrative conceptual framework of the initiative.
The sustainability concept formulates the target dimension (defining sustainability targets for the future development
of Santiago de Chile), the risk concepts indicate the problem dimension (pointing at the severity of certain problems)
and the governance concept concentrates on the action side (providing strategies and instruments for mitigating risks
and adapting to risks). These CCCs have been analysed and evaluated according to the following seven megacity-
typical empirical FoA: Land use management, Socio-spatial differentiation, Energy system, Transportation, Air quality
and health, Water resources and services, and Waste management.



Three outstanding features characterized the overall
structure and the work of the initiative:

B)

An integrative’ approach that combines and
integrates different thematic perspectives on one
selected city region, Santiago de Chile - this leads
to conclusions of the complex system “Megacity”

A future orientation that builds on scenarios
and indicators - this guides the development of
sustainable development strategies for Santiago
de Chile

Thetrainingandintegration of 20 youngresearchers
in an interdisciplinary and international context.

Progress of the work carried out

The research initiative carried out its work according to
the following six main milestones:

1

2.
3.
4

»

»

»

Problem analysis
Risk analysis
Scenario analysis

Development of measures for mitigating and
adapting to risks

Integration of measures in recommendations for a
consistent sustainability strategy

Transferring results to other Latin American
Megacities

Ad 1: The problem analysis was finalized by
all FoA. The results were presented at status
conferences in June 2008 in Santiago de Chile and
in September 2009 in Leipzig.

Ad 2: Based on three differentrisk concepts onurban
risks that were selected and further developed
for the purpose of the initiative (hazardous risks;
sustainability risks; systemic risks), all FoA finalized
the risk analysis. The results were presented in
May 2010 in Santiago and are in the focus of the
Risk Habitat Megacity book that will be published
in 2011 by Springer Publisher.

Ad 3: The scenario analysis builds on the work
with indicators - developed in intensive exchange
with  local stakeholders. Three alternative
framework scenarios were developed for the year
2030 (Business as Usual; Market Individualism;
Collective  Responsibility). These framework
scenarios were contextualized in all FoA, resulting
in FoA specific storylines, and future perspectives.
The results were presented at the stakeholder
conference in October 2010. The scenarios and

the scenario process will be published in a scenario
book.

» Ad 4 and 5: Based on the scenario results, context-
specific measures and policy recommendations

for a consistent sustainability strategy for
Santiago de Chile were developed. A summary of
results was published as a synthesis report in 2010
in English and Spanish. The report was distributed
among local stakeholders and other Megacity
researchers.

The Regional Government (GORE) has been
intensively involved in the discussion on scenarios
as they are currently developing a regional
development strategy for Santiago for the year
2030. The main results of the research initiative
have been handed over to them, to be included in
their development strategy.

» Ad 6: Results were transferred to other Latin
American megacities (Buenos Aires, Lima,
Mexico, Sao Paulo, Bogotd). Several workshops
were realized in Bogota. A solid research network
was established in Latin America. One of the results
is a comparative Panorama on the sustainability
of six Latin America megacities - published by
CEPAL/ECLAC in 2011.

However, the efforts of transfer could not be
transformed into ‘real’ research within all five me-
gacities beyond Santiago as the second envisaged
implementation phase of RHM (beginning in 2010)
was not approved. This was the main modification
to the original work plan.

Changes in the financial planning were necessary as the
scenario process and the embedding of the Chilean PhD
candidates took more time than expected. A financial
prolongation was approved until February 2011.
According to the time table, given the prolongation until
February 2011, all milestones were accomplished.




The total number of PhD students financed by the
initiative is 20. PhD students in Chile are still working
on their thesis, while in Germany all PhD students are
expected to get finished in the year 2011, the first four
have already defended their thesis (see appendix).

No exceptional problems were encountered during the
duration of the research initiative. Among the main
challenges were intercultural and interdisciplinary
differences between the partners (quite a “normal”
problem in an international context) that had to be
dissolved. Some difficulties arose from the changes
in the Regional Government (GORE) that made the
exchange with political stakeholders especially
challenging. The severe Chilean 2010 earthquake was
likewise reflected in the work of the initiative as some
workshops could not be held as planned. Nevertheless,
none of the mentioned difficulties endangered the
successful accomplishment of the main objectives of
the initiative (see also point c) in this report).

C) Major results

The Risk Habitat Megacity research initiative delivered
a great variety of results on different levels: On the
one hand, there are specific results within the various
research topics (Fields of Applications as well as Cross-
Cutting Concepts). On the other hand, overall results
were developed by the entire initiative.

1. Selective results on the level of individual
research topics:

In the different research topics, advances in empirical
findings, methods, models, tools and measures could
be achieved. The following results represent a selection
of major outcomes:

» A tour-based approach for modelling activity and
travel pattern considering time-space constraints

»

»

»

»

»

in Santiago de Chile was developed in order
to better understand existing individual travel
behaviour. This new approach extends existing trip-
based transport demand models and allows, based
on the analysed exemplary tour, the application to
further tour types to estimate the entire transport
demand of Santiago city.

A reliable model of the S-wave velocity (the velocity
of secondary waves that typically follow the
primary waves during an earthquake) for the basin
of Santiago de Chile was derived that indicates the
influence of local geologic conditions modifying
the ground motion when earthquakes occur well
outside of the Santiago basin. Furthermore,
seismic hazard scenarios were calculated.

Changes in runoff were modelled based on land-
use developments, urban planning laws, climate
change predictions, and expert interviews and
allow for predictions about the changes in flood
hazard which the adjacent urban areas are facing
after heavy winter precipitation events.

To gain a perspective on the future development
of the energy system, an existing energy system
model was adapted for the case of Chile. The
integration in the future scenario analysis allowed
for conclusions on sustainability-related risks of
Chile’s energy system.

Model calculations were performed to estimate
the amount of landfill gas emitted and to assess
the impact of waste composition and the capturing
and flaring of the gas on landfill gas emission.

The main drivers of socio-spatial differentiation
processes were analysed and hot-spots identified
that bear the potential of social exclusion. A
household questionnaire survey and expert inter-
views were undertaken for analysing the potential
of social integration in socially mixed areas.



2. Overall results on the level of the entire initiative:

The topic-related results represent essential products
that have been integrated and synthesized at the
overall level of the initiative. The most important
outcomes for the implementation phase in Santiago de
Chile regarding risks and sustainable development can
be summarized as follows:

Risk analysis and risk management proposal

Regarding the risk analysis and risk management
proposals, three separate risk concepts were
developed and applied for the different FoA, following
the idea that a multiple perspective is a more adequate
approach to risk in complex situations than a single
perspective. This likewise considers that a single risk
concept would fail to satisfy the analysis requirements
for the broad range of risks concerned in megacities.
This multiple risk approach refers to hazardous,
sustainability and systemic risks. It extends the
current knowledge of complex risks in megacities and
creates added value to risk discourses. Furthermore, it
deepens the understanding of the emergence of risks
and their severity and opens up a new perspective for
researchers and stakeholders embedded in “traditional
thinking”. All results and conclusions will be available in
the book “Risk Habitat Megacity” that will be published
in 2011,

Sustainability analysis, sustainability deficits and
recommendations

The sustainability analysis of Santiago de Chile was
conductedbasedontheoperationalizingoftheHelmholtz
Associations’ Integrative Sustainability Concept that
serves as a framework of sustainability goals and rules.
The concept builds essentially on the use of indicators
and scenarios. A global explorative framework scenario
was defined based on a set of driving factors. Based
on this, three alternative scenarios were formulated,
each describing a different possible path for the
development in Santiago de Chile until the year 2030
(Business as Usual; Market Individualism; Collective
Responsibility). The development of indicators, driving
factors and storylines included intensive discussion
with experts and stakeholders in Santiago de Chile.

The contextualization of indicators and scenarios
in all FoA was the basis for the analysis of topic-
specific current sustainability deficits as well as
future development paths that lead in a final step to
concrete policy recommendations. The framework, the
overall analytical approach of indicators and scenarios
and its context-specific application represent an
innovative tool that helps to deal with uncertainties
and complexities, to sensitize for behavioural change,

to create participatory processes and to support
decision-making. The main results were summarized in
a Spanish and English synthesis report that has been
published as an UFZ report in 2010. This report was
distributed among stakeholders in Santiago de Chile
and researcher from other Megacity programmes.

3. Highlights:

There is a great number of further outcomes that are
listed below. For publication details and the education
of young researchers, see Appendix.

» New knowledge.
According to the interdisciplinary character of
the initiative, interdisciplinary knowledge was
exchanged and applied. This holds especially true
for joint publications and the education of young
researchers.

»  Chilean-German exchange.

The overall success of the initiative was guaranteed
through continuous Chilean-German coordination
meeting, and continuous exchange between the
German and Chilean counterparts. Three annual
status conferences were organised with all project
partners. Two of them took place in Santiago
de Chile (2008 and 2010). The 2009 status
conference was organised in Leipzig. Each of the
status conference included a PhD specific activity
like poster session or individual PhD workshops.

»  PhD education.
The status conferences were accompanied by PhD
summer/winter schools (Los Andes, Naumburg,
Santiago de Chile) whereof two were mainly
organised by the PhD themselves.

» Regional Implementation.
Transdisciplinarity was assured by strong collabo-
ration with the Regional Government (GORE) in
Santiago and intensive exchange with local experts
both scientists and practitioners in the different
topics. In this context several workshops on
different levels were organized.




»

»

»

»

»

»

»

»

»

»

German Platform on Megacity Research.

Intensive exchange with other scientists, politicians, etc. as well as representativeness of the research initiative
could be achieved by participating in several Innovation forum (BMBF), giving joint presentations with other
Megacity research initiatives (BMBF + DFG) at conferences (e.g. World Urban Forum), and throughout a good
reputation of individual topics and the overall initiative at international conferences in general.

International Programmes.

An excellent research network in Chile and Latin America could be established and visibility within the broader
scientific community (UGEC (Urbanization and Global Environmental Change) project of the International
Human Dimension Program -IHDP, World Bank, Siemens, etc.) and among politicians could be achieved. This
was underlined by the co-organisation of the Forum Bogotd - Berlin - Beijing - Desafios y Soluciones para las
Megaciudades, as an integrated scientific event of the ExpoDeutschland 2008 in Bogota (Columbia).

International Conference.

The research initiative organized the international conference ‘Megacities: Risk, Vulnerability and Sustainable
Development’ with more than 200 participants in 2009 in Leipzig. This conference offered a platform for exchange
within the worldwide Megacity research community. The conference included more than 100 presentations,
three key note speeches, a poster session and a young researchers’ workshop.

Regional Platform Latin America.
Among the results is a regional Panorama, a comparative study on Sustainability in six Latin American Megacities
under the auspices of the United Nations Economic Commission for Latin America and the Caribbean.

Web-based meta data system.
Through the elaboration and establishment of a meta data system, exchange of data between all participating
partners of the initiative could be guaranteed and facilitated.

Trilingual glossary.

A web-application with Megacity-specific terms related to Risk, Governance and Sustainability was elaborated
and implemented. This is a very useful tool to strengthen the common understanding across geographical and
disciplinary boundaries.

Videos.

For visualization and learingn, a series of videos were developed explaining the overall problems of Santiago de
Chile and tackling the FoA-specific risks and opportunities. Both German and Latin American involved scientists
stated their proper points of view.

Atlas.
The development of an urban geo-science Spanish-English web-based Atlas is still under consideration. This Atlas
will make the main results in terms of maps available for the public.

UN Decade.

Furthermore, the research initiative was awarded as an official project of the UN decade ‘Education for sustainable
development’ 2009/2010.

German minister Shavan visiting RHM project.

In 2009 the initiative was visited in Santiago de Chile by the German minister of education (Mrs. Schavan).




D) Special aspects of the project

1.

Features decisive for funding

Among the main features that were decisive for funding
was

a)

2.

The generalincreasing interestin mega-urbanization
given the fact that more than half of the world
population is living in cities and the amount of
megacities is increasing. In this context, Latin
American as one of the most urbanized continents
represents an especially interesting case study.

The good and long lasting contacts with researchers
and organisations in Santiago de Chile that
facilitated the establishment of a Chilean-German
research consortium.

The innovative integrative and interdisciplinary
research approach. The focus lied on investigating
a wide range of complex and overlapping processes
as well as multiple risks in one Megacity, Santiago
de Chile. The research approach comprises
the combination of conceptual, theory-based
knowledge with empirical findings, predictions in
the future (scenarios) as well as the exchange with
local stakeholders.

The strongintegrationof intotal 20 German and Latin
American PhD students. Thereby contributing to
capacity building in an interdisciplinary, intercultural
and international research environment.

Added value

The funding by the Helmholtz Initiative and Networking
Fund was a decisive complement of the involved
Helmholtz Centres that likewise contributed by their
own resources. The additional funds were especially
valuable for the support of the 20 PhD students as well
as travel costs that allowed intensive contact with the

Chilean partners. The funds therefore fostered the
exchange between disciplines, cultures, science and
policy and helped to develop an intensive network in
Latin America. Without that additional funding, the
project would not have succeeded.

3. Strategic benefit

Among the strategic benefits is the ‘Positioning’
and ‘Visibility’ of the Helmholtz Association within
the Megacity research community in general and
in Latin America in particular. Together with the
two other German Megacity research initiatives
of the DFG and the BMBF, a German Initiative
of Megacity research was established through
continuous exchange and joint representation.
In general, the Risk Habitat Megacity research
initiative serves as an outstanding example of
strategic partnerships and its ‘Architektenrolle’ in
international projects and co-operations.

E) Future work

The partners of the Risk Habitat Megacity research
initiative recognized the potential for continuing
topic-specific work as well as integrative work of
high importance. The transfer of the conceptual
framework, results and knowledge to other Latin
Americas megacities would have been a beneficial
and logical continuation of the initiative. But as no
additional funding was available, this could not be
followed up.

Fortunately, Megacity research can be followed up
within the ClimateAdaptationSantiago (CAS) project.
This project is financed by the International Climate
Initiative of the Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety (BMU). The
work of Risk Habitat Megacity continues with a re-
focus on climate change adaptation.
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The mainobjective of the CAS projectisthe development
of adaptation measures for the Metropolitan Region
of Santiago de Chile. The work includes a strong
participatory process and the establishment of
a Regional Learning Network on climate change
adaptation in Latin American large agglomerations.
Partners in this project are two Helmholtz Centres,
the Karlsruhe Institute of Technology (KIT) and the
Helmholtz Centre for Environmental Research (UFZ),
coordinating the project. Among the Chilean partner
institutions are the Pontificia Universidad Catdlica de
Chile, the University de Chile and the United Nations
Economic Commission for Latin America and the
Caribbean.

F) Potential for application

The results of the Risk Habitat Megacity research
initiative in form of policy recommendations have been
handed over to the regional and local stakeholders who
will hopefully include them in development strategies.
The project does not address business - therefore
licences, patents and co-operation with business was not
envisaged. <<




2. Annex - Products 2007 - 2011

A) Qualification of junior researchers
PhD theses

Azécar de la Cruz, Gabriela
Universidad Alberto Hurtado
“Coordination as a mechanism of risk observation”

Clerc, Jacques
Universidad de Chile
“Applied general equilibrium and sustainability indicators for Santiago”

Duran Saavedra, Gustavo A.
Pontificia Universidad Catélica de Chile
“Power morphology in the capitalist city. Urban poverty, governance and water market in Santiago de Chile”

Godoy Barbieri, Cristian Hernén
Universidad de Chile
“Simulation model for riverine systems: local morphologic changes and water management (Tentative)”

Gonzélez Martinez, Tahnee

Karlsruhe Institute of Technology (KIT)

“Analysis of different municipal waste management concepts for the megacity Santiago de Chile and their impacts on the
informal sector” (thesis defended)

Hohnke, Carolin
Helmholtz Centre for Environmental Research - UFZ
“Public transport governance in the light of decentralization - the cases of Santiago de Chile and Bogota”

Justen, Andreas

German Aerospace Center
“Model based evaluation of transport policies in megacities - the case Santiago de Chile” (thesis defended)
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Lopez Ospina, Héctor Andrés

Universidad de Chile

“A model of the urban dynamic system: predicting the emerging urban sustainability from agents behavior and sys-
tem constraints using a multi-scales approach”

Lukas, Michael
Helmholtz Centre for Environmental Research - UFZ
“Political participation in the context of periurban megaprojects in Santiago de Chile”

Miller, Annemarie
Helmholtz Centre for Environmental Research - UFZ
“The influence of land use and land cover changes on the flood risk in Santiago de Chile” (thesis defended)

Mufoz, José
Universidad de Chile
“Multiscale traffic model”

Paredes Martinez, Gonzalo
Universidad de Chile
“Modelling energy systems in megacities with a focus on sustainable development”

Perez, Adriana
Universidad de Chile
“Seismic hazard in the central Chilean region”
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Pilz, Marco

GFZ German Research Centre for Geosciences

“Site effect characterization by means of seismic noise and earthquake analysis in large urban areas of Santiago de
Chile” (thesis defended)

Quiroga, Marko

Pontificia Universidad Catélica de Chile

“Comparative sustainability in regional megacities (the cases of Bogotd, Mexico City and Santiago): towards the
construction of a system of third generation indicators”

Rasse, Alejandra
Pontificia Universidad Catélica de Chile
“Spatial proximity and social integration. The dimensions of social integration and its application to the urban space”

Ruguiero, Vanessa

Pontificia Universidad Catélica de Chile

“Urban growth and its effects in the increase or decrease of natural risks in the Andean piedmont of the metropolitan
region of Santiago de Chile”

Salas, Alejandra

Pontificia Universidad Catélica de Chile

“Targets and indicators for sustainable development in the Santiago Metropolitan Region: a critical institutional per-
spective”

Schleenstein, Gerhard

Ingenieria Alemana S.A.

“Alternatives for a sustainable management of stormwater in megacities of emerging countries - the case of San-
tiago de Chile”

Welz, Juliane

Helmholtz Centre for Environmental Research - UFZ

“Ambivalent segregation patterns considering spatial and temporal dimensions of social integration - the case of
Santiago de Chile”

Habilitation thesis (finished)

Heinrichs, D. (2011): Urban Development and Spatial Planning. Berlin.

Diploma/Bachelor/Master theses (finished)

Berge, M. (2011): Historische Klimaanalyse in Santiago de Chile von 1920 bis 1985 unter dem Einfluss von El Nifio
und La Nifia. Leipzig.

Brenck, M. (2010): Barrieren und Erfolgsfaktoren fiir die Implementierung eines virtuellen Kraftwerks mit 100%
erneuerbaren Energien. Stuttgart.

Chow, 1.G. (2010): Landfill Gas Generation and Use Alternatives as well as Financing Possibilities through the Clean
Development Mechanism. Kdln.

Fuenzalida, E. (2011): Sistemas Comunitarios: Capital Fisico, Financiero, Humano y Social para el Abastecimiento de
Aguas Domiciliarias en el Periurbano de la Regién Metropolitana de Santiago. Santiago de Chile.
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Godoy, E.V. (2010): Landfill Gas Generation and Use Alternatives as well as Financing Possibilities through the Clean
Development Mechanism. Koln.

Hormann, F. (2008): Mobilitat und soziale Exklusion in Megacities. Eine explorative Untersuchung am Beispiel des
Transmilenios in Bogota, Kolumbien. Miinchen.

Huck, A. (2011): Mapping of urban land use structure in Santiago de Chile using multispectral Quickbird data and
ground reference information. Jena.

Hundt, M. (2011): Quiero mi barrio - Chancen und Herausforderungen eines Stadterneuerungsprogramms. Potsdam
(ongoing).

Keil, M. (2008): Grlinde flr den Autokauf und Auswirkungen des Autobesitzes auf das individuelle Mobilitédtsverhalten
in Santiago de Chile. Miinchen.

Klementz, F. (2008): Auswirkungen von verkehrspolitischen MaBnahmen auf die Verkehrsnachfrage. Das Beispiel
Santiago de Chile. Berlin.

Nogalski, M. (2010): Modellierung und Berechnung der Verkehrsemissionen in Santiago de Chile - Ist-Situation und
Prognose fiir 2030. Garmisch-Partenkirchen.

Otte, I. (2010): Zur Problematik des Klimawandels in der Metropolregion Santiago de Chile. Eine qualitative Studie zu
den Auswirkungen auf die Energie- und Wasserwirtschaft. Lineburg.

Reiter, J. (2009): Vulnerabilitat gegeniiber Uberflutungen in ausgewahlten Stadtteilen von Santiago de Chile. Berlin.

Romero, A.l.C. (2010): Analyse der Probleme und Méglichkeiten der Elektrizitatswirtschaft im Ballungsraum “Caracas
Metropolitan Region” in Venezuela. Stuttgart

Schwarz, C. (2010): Potenziale fiir solare GroBkraftwerke zur Unterstiitzung der Energieversorgung von Santiago de
Chile. Stuttgart.

Seidl, N. (2008): Auswahl und Analyse von Nachhaltigkeitsindikatoren flir den Bereich Abfall fiir Santiago de Chile.
Koblenz-Landau.

Stork, K. (2010): Wasserbezogene Naherholung in der Metropolregion Santiago de Chile. Heidelberg.
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www.La Nacion.cl: “Asi se prepara Santiago para el cambio climatico”. interviewed K. Krellenberg; article by Ch.
Espinoza, available at: http://www.lanaciondomingo.cl/asi-se-prepara-santiago-para-el-cambio-climatico/noti-
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aspx/tabid-12/.
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