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1 CLIMATE RISK AND RESILIENCE IN THE GLOBAL CONTEXT

The effects of rapidly rising mean temperatures due to
climate change are materializing with both greater
speed and higher severity than ever forecasted (Neu
and Funfgeld 2022; IPCC 2021). In particular, the
impacts of climate change pose great threats for urban
areas and the safety of urban residents. It is in cities
where most of the world's inhabitants will live; and it is
in cities where high population densities, dense building
structures, and sealed surfaces increase climate-
related risks and impacts. Many cities have therefore
started implementing hard and soft adaptation
measures to increase local climate resilience and
protect citizens and vulnerable groups from emerging
climate risks. Due to their action-oriented (local) focus
and pragmatism, their role as economic activity hubs,
as well as their significant impact on the quality of life
for inhabitants, cities are especially well-suited for a
leadership role in both climate change mitigation and
adaptation (Rosenzweig et al. 2011). As most climate
change impacts manifest at the local level, it is
important to take adaptive action on comparatively
local scales to ensure that social responses fit the
climatic impact (Oberlack and Eisenack 2014).

Especially in middle- and low-income countries, a lower

standard of service and infrastructure results in
disasters that cause greater numbers of fatalities and
affect greater numbers of people than in high-income
countries. The Intergovernmental Panel on Climate
Change's 4th National Climate Assessment Report
(IPCC 2007) found that low-income individuals and
communities are more exposed to environmental
hazards and pollution and are less equipped to recover
from the impacts of climate change. Hence, climate
change threatens to reverse the development gains
that these countries have made. High, middle- and low-
income countries are thus highly unequal in terms of
their historical responsibility for, risks of impacts from,
and capacity to adapt to climate change (Oberlack and
Eisenack 2014). Furthermore, their abilities and
strategies to deal with climate change risks differ.
Therefore, international cooperation and support are
important for the promotion of climate justice, and to
ensure that global challenges can be met through local
action.

FIGURE 1: URBAN RESILIENCE AND ADAPTATION-RELATED MILESTONES IN INTERNATIONAL POLICY ARRANGEMENTS
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Given this background, climate adaptation has also
become a major agenda item in international climate
policy (Oberlack and Eisenack 2014). The Paris Climate
Agreement, ratified by 195 UNFCCC member states
(UN 2016), for instance, reaffirms the obligations of
high-income countries that have committed to support
the efforts of middle- and low-income country
governments to build clean, climate-resilient futures
—acommitment that is yet to be fulfilled. Furthermore,
the G20 countries should also reduce their emissions
as they account for 80% of the world’s total emissions
(Climate Transparency 2019). Enhanced international
cooperation and broad partnerships to address climate
change are also major elements of the Global Goals
and the 2030 Agenda for Sustainable Development (UN
2015).

According to the World Cities Report (UN-Habitat
2022), the pace and scale of global urbanization
continues to outpace the ability of governments to plan
and provide services for everyone, especially in middle-
and low-income countries. Urbanization is currently
stretching the boundaries of cities, blurring jurisdictional
lines, and leading to a lack of clarity about who handles
emerging challenges. The UN-Habitat report identified
four major shocks facing cities across the globe:
climate change, extreme poverty and inequality, the
fourth industrial revolution, and COVID-19. The
necessary urban governance responses to these
shocks must also acknowledge the reality of unplanned
growth and the blending of urban, peri-urban, and rural
areas (UN-Habitat 2022). In this context, projects like
the Morgenstadt Global Smart Cities Initiative (MGI),
funded by the German Government through the
International Climate Initiative (IKI), represent important
international collaboration efforts to mitigate and adapt
to climate change. The initiative focuses on three
growing cities across the globe and builds on
international expert knowledge and exchange to
catalyze change at the local level. These efforts are
crucial to help cities face the challenges that come in
small and medium cities with high urbanization rates.
The present publication summarizes the findings and
lessons learned with a particular focus on climate risk
and resilience.



FIGURE 2: IMPACTS OF CLIMATE CHANGE
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2 MGI- MORGENSTADT GLOBAL SMART CITIES INITIATIVE

The MGI project is aiming to transform Kochi (India),
Piura (Peru), and Saltillo (Mexico) through the analysis
of their urban systems and the identification and
development of sustainable cross-sectoral solutions
to optimize urban infrastructure, processes, and
services. It intends to help the cities to increase their
resilience to the impact of weather events, as well as
to support their GHG emission reduction efforts. As
part of the IKI network, the MGI's primary objective is
to mitigate the consequences of climate change in the
pilot cities in order to increase their resilience to climate
impacts and risks, and to preserve their natural
resources better, whilst also promoting international
cooperation and exchange.

FIGURE 3: PROJECT PARTNERS

Three so-called City Labs were conducted, to assess
the status quo and develop an action roadmap. The
focus of the City Labs was selected based on the main
challenges each individual city faced with regards to
climate and urban development. Part of the analysis
was also the focus on climate risk and resilience,
covered in this publication. The MGI project, developed
out of the Fraunhofer Morgenstadt Initiative, is a
network of research institutes, municipalities and
companies that was launched in 2011 by the Fraunhofer
Institute for Industrial Engineering (IAO) to
conceptualize, develop and test innovations for the city
of tomorrow (Mohr et al. 2020).
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FIGURE 4: OVERVIEW OF THE PARTNER CITIES
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25% above the national average and a per capita
Gross Domestic Product of 33% above the
national average (Gobierno del Estado de
Coahuila de Zaragoza 2021). The city is firmly
based on industrial activities, in particular
automobile, machinery and steel products
manufacturing.

CLIMATE

Saltillo has semi-arid, dry weather with high solar
radiation and low precipitation throughout the
year. This represents vast solar potential above
1,900 kWh/kWp (~22% of the year) (Ordofiez et
al. 2016).

S

highest growth rate

in Peru.

(Zucchetti, A, & Freundt, D. 2018).

GEOGRAPHY

The city has a surface area of approximately 589
km? and is located in the Sechura desert
ecoregion in northwestern Peru, close to fir
Ecuador.

SOCIOECONOMIC PROFILE

In the districts that constitute the metropolitan
area of Piura, more than one-third of the
population has at least one unmet basic need
(NBI, to use the Spanish acronym), such as
access to housing, sanitation, etc. (MPP, 2015).

CLIMATE

Piura's climate is hot, desert-like, and oceanic,
with a climatic variability of extraordinary rainfall
and droughts due to El Nifio-Southern Oscillation
(ENOS) events (Fernandez et al. 2021).

It is the economic, touristic ercial
center of the state of Kerala. Second:to Mumbai,
Kochi is the most important portﬁ on the
western coast of India. However, the city has
become increasingly exposed to the risks and

concerns associated with climate change.

CLIMATE

The city is embedded in a complex network of
rivers, tidal creeks and backwaters, due to which
Kochi has been regularly subjected to natural
disasters like floods, cyclones, droughts and
landslides (Zucchetti, A., & Freundt, D. 2018).



3 ASSESSMENT FRAMEWORK AND DEFINITIONS

In the following chapters, the climate change risk and
resilience assessment is presented, which has been
conducted in the three MGI pilot cities to better
understand climate risks and resilience across the
world.

Climate change impacts are thereby understood as the
effects of extreme weather and climate-related events
on human or natural systems, whereas risks are defined
as the potential consequences of hazardous events.
Figure 5 summarizes the applied assessment
framework.

FIGURE 5: MGI RISK AND RESILIENCE ASSESSMENT FRAMEWORK
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The following factors were considered, in close
accordance with the IPCC framework, for identifying
key risks and vulnerabilities (Oppenheimer et al., 2014):

Magnitude and intensity: How strong the impact and
consequences will be.

Probability and frequency: How likely and often a
hazard will occur.

Adaptive capacity: The ability of a system to adapt and
respond to the risks in order to avoid and moderate
potential damages, to take advantage of opportunities,
or to cope with the consequences.

Climate change integration into planning

¥ VULNERABILITY

People
(public health &
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food-water-energy
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supply, vulnerable
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Irreversibility and persistence: How permanent the
effects will be and if they can be reversed/corrected.

Exposure (temporal & spatial): How exposed a
community or socio-ecological system is to climatic
stressors and hazards.

Susceptibility: Preconditions related to the individual
that make communities or socioecological systems
highly susceptible to additional climatic hazards or that
reduce their adaptive capacity.

Climate change adaptation measures: actions that
anticipate ithe adverse effects of climate change
taking appropriate action to prevent or minimize the
damage they can cause or taking advantage of
opportunities that may arisel (European Commission,
2020).
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The vulnerability index:

A vulnerability index was developed with the data
collected through questionnaires delivered to experts
for each climate risk. Four sectors were considered:
people, environment, infrastructure, and economy.
Figure 6 shows an example.

FIGURE 6: EXAMPLE OF RISK ASSESSMENT DIAGRAM

Risk Assessment

Magnitude
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Persistance and
Frequency

The risk assessments:

In addition of the vulnerability index, triangle diagrams
also show the risk assessment. The risks assessment
graphs allow to observe the chances of the realization
of impacts related to the climate risk in question. Figure
7 shows an example. The formula used to calculate the
index is available in the annex.

FIGURE 7: EXAMPLE OF VULNERABILITY ASSESSMENT
DIAGRAM
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People

Built Economy
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The assessment framework combined two existing approaches to evaluate climate-related risk and resilience:

a) The IPCC assessment method on emergent risks
and key vulnerabilities covering the aspects in Figures
5 6 and 7. The IPCC is the United Nations body for
assessing the science related to climate change. It
provides regular assessments of the scientific basis of
climate change, its impacts and future risks, and
options for adaptation and mitigation (UNEP 2022a).
This framework was used to structure understanding
around climate risks and vulnerabilities. It underscores
that the development process of a society has
significant implications for exposure, vulnerability, and
risk. Climate change is not a risk per se, but its related
hazards interact with the evolving vulnerability and
exposure of systems and therewith determine the
changing level of risk. Identifying key vulnerabilities
facilitates estimating key risks. This approach provides
the basis for the criteria developed in the following
sections (Oppenheimer et al. 2014).

b) The Tracking Adaptation and Measuring
Development (TAMD) framework by IIED covers the
soft adaptation measures listed in Figure 5. The TAMD
approach is a framework developed by the International
Institute for Environment and Development (IIED) to
track adaptation and measure its impact on
development and focuses on soft adaptation and
governance measures. Itis used to evaluate adaptation
success as a combination of how widely and how well
countries or institutions manage climate risks. The
original framework includes eight indicators which
define sets of questions to assess the current status
and track performance (IIED 2014). For the MGI
analysis, the framework has been slightly adapted and
summarized to six indicators.

11



Data Sources
Relevant data for the MGl risk and resilience assessment
has been sourced through different means, including:

a) Information from scientific publications, official
strategies, and municipal documents, as well as
forecasts and models.

b) Expert surveys and interviews with local experts in
the area of climate risk and resilience.

FIGURE 8: MAIN SOURCES OF THIS REPORT

KOCHI RISK AND
RESILIENCE ASSESSMENT

SALTILLO RISK AND
RESILIENCE ASSESSMENT

¢) Results and data from an overarching city lab
process, which assessed different climate-related
sectors to develop a sustainability profile, as well as an
action-oriented roadmap with innovative measures and
pilot projects.

The information presented in this publication is largely
taken and summarized from the individual risk and
resilience assessment reports of the MGI cities
available at the online library of MGI:

PIURA RISK AND
RESILIENCE ASSESSMENT

report or scan the QR code
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https://mgi-iki.com/de//?smd_process_download=1&download_id=6274
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https://mgi-iki.com/wp-content/uploads/2022/04/MGI-City-Lab-Piura-Climate-Change-Report_EN_WEB-3.pdf
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