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Population 457,578 (Statistical Office State of

(Metropolitan Region)  Thuringia, 2015a)

Area (Metropolitan
Region)

1,271 km? (Statistical Office State of
Thuringia, 2015b)

Income per capita US$49,530 (World Bank, 2017)

Cfb — Temperate, without dry
season, warm summer (Peel et al.,
2007)

Climate zone

Jena is a prosperous city of about 100,000 inhabitants located 250
kilometers southwest of Berlin, Germany in the hilly landscape of the
Saale River valley. Since the late 19th century, owing to the activities
of the entrepreneur Carl Zeiss, the city has become the center of
the optical industry, which is known worldwide. The strong urban
economy and large science and technology sector form the basis of
the population’s high standard of living. Due to its specific location,
the city is exposed to various climate-related threats, especially heat
stress, fluvial floods and pluvial downpours.

The city center is surrounded by steep shell limestone slopes, which
operate as a thermal storage system, making Jena one of the warm-
est places in Central Germany. Based on current climate projections,
an increase of heat stress events is expected. By the end of the cen-
tury, the average maximum temperature in the summer will increase
by 3°C (CMIP5, RCP 4.5) to 6°C (CMIP5, RCP 8.5). Accordingly, the
number of hot days, i.e., days with a maximum temperature of at
least 30°C, will rise from 11 in 1981-2010 to 35 (CMIP5, RCP 4.5), or
49°C (CMIP5, RCP 8.5).

Numerous tributaries flow from the surrounding plateau and dis-
charge in the floodplain of the Saale River, which crosses the city
center and industrial areas. Heavy or long-lasting precipitation
events repeatedly cause major floods. Experience from the recent
past and modeling results from other German river basins suggest
an increase of peak discharges especially for flood events occur-
ring with a medium-to-high probability.

Given this situation, in 2005, urban planners and scientists started
discussing how these risks might change over time and how related
impacts could be managed. In 2009, the Department of Urban
Development & City Planning (DUDCP) commissioned and financed a
pilot study to analyze local climate change impacts, identify potential
adaptation measures, and better understand the risk perceptions of
relevant stakeholder groups. On the basis of the results of this study
the decision was taken to develop a local climate change adaptation
strategy Jenaer KlimaAnpassungsStrategie (JenKAS). The develop-
ment was initiated as well as steered by DUDCP and financially sup-
ported by the federal government of Germany. It involved experts
from all relevant departments of the city administration and agencies

of the federal state of Thuringia, interested stakeholder groups (e.g.,
associations and cooperatives), scientists, and politicians.

JenKAS was formally adopted by the City Council in May 2013 and
consists of various elements. Its backbone is a handbook on cli-
mate-sensitive urban planning (City of Jena 2013), which includes
information on current and future climatic conditions and their poten-
tial local impacts, information on legal aspects of climate change
adaptation, economic assessments of adaptation options, and best
practice examples of successful climate change adaptation in Jena
and elsewhere. For each city district, impacts are described in detail,
and related risks are visualized using a traffic-light labeling system.
Recommendations for urban planning in particularly affected areas
are presented (see Case Study 4.3 Figure 1).

The handbook is complemented by the decision support system
Jenaer Entscheidungsunterstitzungfirlokale Klimawandelanpassung
(JELKA). This tool was developed to make climate risk information
more accessible and to provide tailor-made recommendations for
different target groups (e.g., suitable adaptation measures for a spe-
cific field of action or spatial unit).

In Jena, adaptation is understood not as a substitute but as an essen-
tial supplement to climate change mitigation efforts. Since the turn
of the century, mitigation has been on the municipal political agenda
as an important aspect of the city’s sustainability goals. In 2004, the
advisory board of the Local Agenda 21 started to develop an urban
climate change mitigation concept, which was officially approved in
2007. The implementation of the concept is monitored, revised, and
extended on a regular basis. The increasing demand for reducing car-
bon emissions triggered the development of an integrated mitigation
strategy, which was completed and approved in 2015. On the basis
of the manifold activities stimulated by the mitigation agenda, Jena
was the first German city to be awarded the European Energy Award
Gold. Until 2014, only two other German municipalities received this
prestigious award. The achievements of the past years include such
diverse activities as the use of 100% renewable energy in all public
buildings, the development of a new urban cycling and public trans-
port concept, numerous energy-saving activities, the introduction of
car-sharing incentives, and the establishment of a facade greening
award. The city’s biannual energy action plan comprised more than
fifty measures for the years 2014 and 2015.

Because there are not only synergies but also potential conflicts
between adaptation and mitigation measures, special interest has
been paid to take these contradictory effects into consideration
when developing recommendations for improving climate resilience.
Urban planners in Jena are guided by the urban design concept of
the compact city. On the one hand, limiting outward urban expan-
sion and promoting dense urban structures by efficiently using land
resources improves energy efficiency, but, conversely, this density
is likely to restrict the establishment of green structures to mitigate
urban heat island effects. In Jena, this potential conflict was bal-
anced by recommending that planners should retain the compact
city as a guiding principle but also to preserve areas to allow ventila-
tion of fresh and cold air to the inner-city residential and commercial
areas. A map representing intranight airflows was made available to
planners to inform them about these corridors.

The main focus for the implementation of JenKAS is on mainstream-
ing climate change adaptation into administrative decision-making.
DUDCP promotes the consideration of adaptation-related aspects in
these processes through various in-house activities, such as JELKA
trainings. As a consequence of these efforts, a constantly growing
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Case Study 4.3 Figure 1 Recommendations for urban planning in particularty affected areas in Jena, Gemany.
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number of land development plans refer to JenKAS when making rec-
ommendations or substantiating restrictions. It is expected that the
results of ongoing and future research efforts (e.g., a highly awarded
urban tree concept providing site-specific tree recommendations
based on climatic, locational, aesthetic, and even historico-cultural
considerations) will further promote this uptake. Beyond the actions
directed at internal municipal processes, there are several activities
addressing citizens and associations (e.g., a nature trail with display
boards financed by local businesses that provide information about
important aspects of the changing urban climate as well as the city
adaptation strategy).

One way of considering climate change in today’s urban deci- sion-
making is to use adaptation checks when drafting plans for major
(re)construction projects (see Case Study 4.3 Figure 2). Assisted by
scientists from the Helmholtz Centre for Environmental Research —
UFZ, probabilistic multicriteria analyses were conducted to facilitate
the development of climate-proof detailed designs. It was intended
that these drafts should not only suit current and future climate
conditions but also take into account the manifold other factors
(e.g., financial and aesthetic aspects) as well as stakeholder
preferences affecting decision-making in urban planning. The results
of these adaptation check rankings of the alternatives were calcu-
lated and rated their suitability from an adaptation perspective.
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Case Study 4.3 Figure 2 Altemative project designs of an urban square in Jena used as a basis for an adaptation check.

Due to the short period of time since the adoption of JenKAS, no sys-
tematic evaluation of its impacts has yet taken place, yet. However,
several findings and recommendations for promoting urban climate
change adaptation in Jena can still be presented:

» Potential conflicts of adaptation and mitigation efforts can be
solved or at least limited by explicitly addressing these issues at
an early stage of strategy and project development.

* Exchange between representatives of different administrative
bodies, scientists, and consultants about adaptation activities at
the various political scales and scientific progress in the field
should be institutionalized and take place on a regular basis.

* Adaptation-related outreach activities of municipalities do not
only raise awareness of the general public, but also improve civic
and political support for adaptation action.

*« Momentum created by the initial adoption of a local adaptation
strategy should be maintained through projects that continuously
update and expand the existing adaptation knowledge base.

* Trainings and hands-on workshops are essential to improve
municipal staffs ability to use data and tools available for
supporting adaptation.

* Public commitment of political decision-makers to support
adaptation activities (e.g., the adoption of a local adaptation
strategy by the city council) is pivotal for their success.
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