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Executive Summary

Overview

The traditional approach to infrastructure, some-
times referred to as “gray infrastructure”, produces
highly engineered solutions that typically serve a sin-
gle purpose, such as a concrete-lined flood control
channel. “Green and blue infrastructure” (GI/BI) re-
fers toinfrastructure that typically includes landscape
and water features that work with nature to achieve
the same functional goals as gray infrastructure,
while also providing additional social and ecological
benefits. In cities, these benefits can include urban
cooling, water supply resilience, mental and physical
health benefits for people, biodiversity protection,
and others. GI/BI approaches are increasingly being
adopted by leading cities worldwide to maximize the
benefits of major new infrastructure investments
driven by emerging climate change resilience, aging
infrastructure, social equity, or conservation goals
(World Bank 2024).

Turkiye and the greater Mediterranean Basin have
been identified by the IPCC as one of the planet’s
regions that will be the most impacted by climate
change (Ali et al. 2022). As part of its climate resil-
ience efforts, Turkiye has worked with the United
Nations to develop both short- and long-term stra-
tegic and action plans, including its 2053 Long-Term
Climate Strategy and decarbonization goal, and its
recently adopted Climate Change Mitigation Strate-
gy and Action Plan for 2024-2030 (World Bank 2023).

Konya is the sixth most populous city in Turkiye. It
is the capital city of the Konya province, the largest
province in Turkiye by area. In the last four decades,
Konya has doubled in area. In 2022, it was identified
by the United Nations Development Programme
(UNDP) as a pilot municipality for municipality-spe-
cific urban climate action plans. Konya's 2024 Sus-

tainable Energy and Climate Action Plan outlines
the city's goal to become a “sustainable city” by 2030
(Konya Metropolitan Municipality 2024). As a rapid-
ly growing, culturally rich city with a strong employ-
ment center and varied natural environment, Konya
has the opportunity to be a climate leader within Tur-
kiye, and among fellow climate-leading cities world-
wide.

For Konya to make aggressive strides toward resil-
ience and climate leadership, a comprehensive, city-
wide GI/BI strategy can guide projects at the site,
neighborhood, and city-wide scales to produce large-
scale benefits. Such a strategy should also include
clear goals and targets for achievement and outline
the implementation process from planning to design
and construction. The World Bank has already pro-
duced a comprehensive resource of nature-based
solutions, A Catalogue of Nature-Based Solutions (NBS)
for Urban Resilience (World Bank 2021), which serves
as a framework for identifying appropriate GI/BI de-
sign strategies in cities. The UNDP's Climate Adaptation
Action Items for Konya compiled by stakeholders in
2022 provides a list of Konya-specific climate adapta-
tion priorities. This report builds upon these existing
resources to provide a characterization of Konya's eco-
logical context as the foundation for a city-wide GI/BI
and NBS framework, and pilot projects that can serve
as initial investments. The report concludes with a dis-
cussion of recommended next steps for advancing the
pilot project concepts to implementation and an over-
arching GI/BI planning framework for Konya.

Ecological Characterization

The baseline urban ecological characterization in-
cludes the following components and is fully de-
scribed in Appendix A:
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>» Existing data review: review of existing plans,
spatial data, and stakeholder climate priorities,
as well as identifying data gaps that may be used
for more refined ecological characterization in
the future

> Green/Blue Infrastructure Priorities Identi-
fication: review and analysis of the Climate Ad-
aptation Action Items for Konya, a list of ideas for
climate adaptation compiled by stakeholders in

2022 as part of the UNDP's Enhancing Adaptation
Action in TiirkiyeProject

» Ecological Framework Characterization (Eco-
topes): development of ecotopes — spatial units
made up of analogous ecological conditions in-
volving air, earth, biota, and human/built con-
ditions, to be used for GI/BI and NBS planning
purposes.

Figure ES.1. Composite “ecotope” spatial management units showing
areas of analogous ecological conditions.

Pilot Projects

Five pilot project concepts that represent key op-
portunities for advancing GI/BI in Konya were de-
veloped. These concepts are tailored to the city’'s
specific ecological context as defined by the ecotopes
framework, including soils and geology, landscapes
and vegetation, air basins and microclimates, hydrol-
ogy, built, and social features.

The five pilot project concepts for Konya are:

1. Enhancing the benefits of the Gedavet Park Eco-
logical Corridor Pilot Project

2. Increasing water supply by using Konya's natural
alluvial fans for groundwater recharge

3. Green streets and parks for flood mitigation in
flood-prone areas

4. Expanding eco-tourism to promote ecological
restoration and local social benefit
5. Restoring Konya'’s historic Akyay Lake

Investment Recommendations and
Next Steps

Advance and expand pilot projects

A successful pilot project can build tremendous mo-
mentum toward expanding GI/BI in Konya. Pilot proj-
ect implementation efforts can be initiated before or
concurrently with the following investment recom-
mendations to improve their effectiveness and reach.

Complete additional baseline
ecological characterization

For Konya to receive the highest resilience benefits
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from nature-based GI/BI strategies, projects must be
tailored to their unique ecological context, from site-
scale to city-scale. A more comprehensive baseline
ecological characterization will add additional spatial
and design specificity to opportunities and recom-
mendations.

Build upon existing climate action planning
efforts and work toward green and blue
infrastructure strategic and master plans

For GI/BI strategies to be most successful, they must
align with existing planning efforts, building upon
the priorities of local stakeholders. Initial concepts,
plans, and strategies, such as the information pre-
sented in this document and appendix, are typically
developed and refined into more detailed plans in a
subsequent planning step, such as a formal “strategic
plan” addressing decision making and governance

structures, and/or a physical “master plan” address-
ing spatial and design strategies.

Advance Konya as a Global Leader
in Green and Blue Infrastructure

Konya is poised to serve as a model for other cities
with the support of the World Bank and other part-
nerships. The pilot project concepts and framework
in this document can be leveraged to access broader
funding opportunities aligned with the Global Bio-
diversity Framework’s 30x30 Goal, as well as other
global resilience initiatives, to address socio-ecolog-
ical needs within the context of cities facing climate
change and extreme weather events. Such funding
can advance resilience initiatives in Konya while dis-
seminating lessons learned and providing case stud-
ies to other cities.



1.1  Project Overview

The traditional approach to infrastructure, some-
times referred to as “gray infrastructure”, produces
highly engineered solutions that typically serve a sin-
gle purpose, such as a concrete-lined flood control
channel. “"Green and blue infrastructure” (GI/BI) re-
fersto infrastructure that typically includes landscape
and water features that work with nature to achieve
the same functional goals as gray infrastructure,
while also providing additional social and ecological
benefits. In cities, these benefits can include urban
cooling, water supply resilience, mental and physical
health benefits for people, biodiversity protection,
and others. GI/BI approaches are increasingly being
adopted by leading cities worldwide to maximize the
benefits of major new infrastructure investments
driven by emerging climate change resilience, aging
infrastructure, social equity, or conservation goals
(World Bank 2024).

The following report includes an initial evaluation of
Konya's ecological context for the purpose of identi-
fying GI/BI needs and opportunities, followed by five
project concept “Big Ideas” that may serve as pilot
projects for initiating a broader city urban GI/BI pro-
gram. The report concludes with a discussion of rec-
ommended next steps for advancing individual pilot
project concepts and an overarching GI/BI planning
framework for Konya.

This process began by building upon previous work
by the World Bank to produce a City Scan for Konya
of baseline ecological data. This resource provides a
valuable starting point for identifying resilience chal-
lenges and characterizing opportunities and con-

straints for GI/BI (City Resilience Program 2023). The
City Scan includes:

» Hydrological factors with implications for flood-
ing, water quality, and water supply.

» Green spaces, trees, and vegetated landscapes
for urban biodiversity, habitat connectivity, and
urban cooling.

» Soils and landforms with implications for storm-
water retention, groundwater recharge, and
slope stability.

» Microclimates with implications for urban cool-
ing, biodiversity, and energy demand.

» Socio-economic factors with implications for
community exposure and vulnerability to climate
hazards and opportunities for fostering sustain-
able behavior.

An expanded characterization of baseline ecological
conditions for Konya, which is presented in detail in
Appendix A, was considered when identifying the Big
Ideas concepts. These concepts represent high-pri-
ority urban GI/BI opportunities to provide needed
local resilience benefits, demonstrate planning and
design techniques, and build the case for city-wide
implementation of GI/BI solutions.

Achieving urban resilience through GI/BI will be a de-
cades-long endeavor and this report may provide the
following purposes at this early stage in the process:

» Serve as a tool for introducing stakeholders, in-
cluding city administrators, engineers, planners,
and operations and maintenance professionals,
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to new GI/BI opportunities and encouraging
community-driven initiatives.

» Serve as a guide for future investments in infra-
structure planning and design in Konya.

» Demonstrate leadership in urban ecological re-
silience planning by incorporating science-led,
place-based ecological opportunities and con-
straints analyses in infrastructure planning.

» Establish Konya as a leading-edge city in design
and planning for urban ecological resilience
through GI/BI.

1.2 Background: Climate Change
Resilience and Green and Blue
Infrastructure

Climate change impacts are occurring and accelerat-
ing, increasing the urgency of taking action to sup-
portecological resilience. While projections of specific
climate impacts in Konya are limited, the Intergov-
ernmental Panel on Climate Change (IPCC) suggests
that a 1.5°C change in global temperature rise will
result in irreversible ecosystem change worldwide,
increasing temperature extremes and intensification
of heavy precipitation and flooding events, among
other impacts (IPCC 2023). The IPCC (2023) predict-
ed that this tipping point would be reached around
2040; however, some argue that this temperature
threshold will be reached much sooner (Lenton et al.
2023). Given this urgency, our approach to this anal-
ysis and recommendations features two overarching
principles: (1) apply ecological science-based analy-
ses of local conditions in Konya to anticipate potential
site-specific climate impacts and priorities; and (2) be
“precautionary” in GI/BI recommendations, whereby
resilience measures are aggressively pursued with
the understanding that the full and long-term im-
pacts of climate change cannot be fully predicted. In
other words, Konya must prepare for a much warmer
and uncertain world and the recommendations pre-
sented here include pragmatic, yet bold, strategies
for GI/BI to support climate change resilience.

The consequences of climate change, such as flood-
ing, heatwaves, or reductions in groundwater, should
be managed as changes to local ecosystem process-
es. As climate change accelerates, so do these eco-
system changes—driving the need for rapid changes
to traditional “gray” infrastructure strategies that
apply rigid constructed features designed for his-
torical ecological conditions. Going forward, cities
must be treated as interconnected and dynamic ur-
ban ecosystems where infrastructure solutions are
tailored to ecological context and expected change,
integrating and updating the historical 20" centu-
ry single-purpose gray infrastructure systems (e.g.,
concrete flood channels) with 21t century approach-
es in which adaptive GI/BI is designed to maximize
many types of benefits simultaneously (e.g., a re-en-
gineered creek channels that provides park space,
habitat connectivity, groundwater recharge, and
water quality improvement while expanding flood
control functions). This is the opportunity of GI/BI
approaches, to upgrade city infrastructure to accom-
modate climate change while also adding to the liv-
ability and vibrancy of cities. A rigorous ecological
planning and design approach is at the core of this
transformation.

1.3 Green and Blue Infrastructure and
Nature-Based Solutions

GI/BI often employs “nature-based solutions” that
carefully consider the urban ecology of a specific
site to guide design and provide a range of benefits
(van Oorschot et al. 2024). Sustainable development
benefits of nature-based solutions can include great-
er climate and disaster risk resilience, water supply
improvements, nature protection, or urban heat mit-
igation, among many other ecosystem services that
can be maximized through effectively designed GI/
BI (World Bank 2024). A key feature of nature-based
solutions is that they require an ecologically rigorous
consideration of project scale and context, including
considering the potential impacts or benefits that a
strategy at one site may have elsewhere in the water-
shed or region.
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As stated in the World Bank Nature-Based Solutions
Opportunity Scan (2024), GI/BI can also be integrat-
ed with gray infrastructure if there are broader wa-
tershed or ecosystem benefits that outweigh a green
or blue infrastructure approach at the same site, such
as using an underground cistern to capture and treat
stormwater runoff beneath an urban plaza where
there is insufficient space for a green infrastruc-
ture strategy, such as an above-ground vegetated
bioswale. Another common reason gray infrastruc-
ture is chosen is when the cost of long-term operation
and maintenance of a GI/BI infrastructure approach
outweighs the additional benefits the approach may
provide. However, nature-based GI/BI approaches
often provide valuable ecosystem services that jus-
tify their investment, such as urban cooling, habitat
connectivity, and air quality improvement (Evans et al.
2022). Achieving these benefits in an urban environ-
ment takes care and attention to ecological context,
including selecting landscape plant species for habitat
value and tolerance to challenging urban conditions
such as highly compacted soil, low soil volumes, ex-
treme temperatures, pollutants from soil and storm-
water runoff, and vandalism (Grey et al. 2018).

1.4 Konya as a Leading-Edge
Resilient City

Turkiye and the greater Mediterranean Basin have
been identified by the IPCC as one of the planet’s
regions that will be the most impacted by climate
change (Ali et al. 2022). As part of its climate resil-
ience efforts, Turkiye has worked with the United
Nations to develop both short- and long-term stra-
tegic and action plans, including its 2053 Long-Term
Climate Strategy and decarbonization goal, and its
recently adopted Climate Change Mitigation Strategy
and Action Plan for 2024 - 2030 (World Bank 2023).

Konya is the sixth most populous city in Turkiye. It
is the capital city of the Konya province, the largest
province in Turkiye. In the last four decades, Konya
has doubled in area. In 2022, it was identified by the
UNDP as a pilot municipality for municipality-specific
urban climate action plans. Konya's 2024 Sustainable

Energy and Climate Action Plan outlines the city’'s
goal to become a “sustainable city” by 2030 (Konya
Metropolitan Municipality 2024). As a rapidly grow-
ing, culturally rich city with a strong employment
center and varied natural environment, Konya has
the opportunity to be a climate leader within Turkiye,
and among fellow climate-leading cities worldwide.

For Konya to make aggressive strides toward resil-
ience and climate leadership, it needs a clear strategy
with goals and targets that can shape GI/BI projects
at site-to-regional scales. The strategy should outline
the project implementation process from initial plan-
ning through design and construction. The World
Bank has already produced a comprehensive re-
source of nature-based solutions to guide GI/BI strat-
egies, A Catalogue of Nature-Based Solutions for Urban
Resilience (World Bank 2021). The investment strate-
gy in this report builds upon that comprehensive re-
source, recognizing that for nature-based solutions
to perform best, they must be coordinated with the
region’s broader resilience goals. Therefore, at a high
level, the following are recommended and described
in further detail in Section 3 of this report:

» An investment and prioritization approach for
GI/BI with a strong emphasis on water manage-
ment — at the heart of many of Konya's resilience
challenges including water supply, flooding, ur-
ban cooling, and subsidence due to declining
groundwater levels.

» A place-based, urban ecological framework that
bridges Konya-specific social and ecological op-
portunities and challenges, providing the basis
for goals, targets, and plans.

» A phased implementation timeline, beginning
with exemplary pilot projects to demonstrate
value, and building towards unified city-wide
and regional plans for comprehensive ecological
benefits.

» Disseminating this information and process as
a blueprint for other cities facing similar chal-
lenges.
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1.5 Project Approach

The analysis and recommendations presented in
this report derive from a leading-edge ecosystem
and nature-based-based approach to city-wide GI/
BI planning that the project team has applied in Los
Angeles and in other cities worldwide (Brown 2017,
Brown 2019, UCLA 2024). This approach was original-
ly derived from United States Department of Agricul-
ture's Ecological Sections of the United States, which
has been applied to guide ecological managementin
rural lands settings in the United States for decades
(Barnes et al. 1982, McNab et al. 1997). Applying the
approach in cities involves (1) recognizing urban eco-
systems, which are spatial units that share unique
combinations of air, earth, biota, and human/built
conditions, and are the building blocks of urban ecol-
ogy at multiple spatial scales, and (2) partitioning the

city into these spatial units, or ecotopes, as areas with
shared environmental management and GI/BI needs
and opportunities. These units can be incorporated
into effective multi-scale planning guidance (i.e., ef-
fective for integrating both city-wide and site-specific
strategies) to coordinate broad-scale achievement
of environmental management goals, such as for
an entire city (McNab et al. 1997, Brown 2019). In
other words, this approach provides a framework so
that analysis, planning, designing, and investments
may be coordinated at sites across the city to address
broad-scale ecological challenges such as flooding,
habitat connectivity, or providing local water supply.
It also guided the selection of the five pilot project
concepts so that the full variety of major urban GI/
BI themes of opportunities and needs relevant to
Konya's differing urban ecological contexts could be
identified and proposed in this report.



2.1 Konya Ecological Resilience Baseline
Characterization

The Climate Adaptation Action Items for Konya (“Actions
List”), a list of ideas for climate adaptation compiled
by stakeholders in 2022 as part of the United Nations
Development Programme’s Enhancing Adaptation Ac-
tion in TirkiyeProject, was referenced to gain a base-
line understanding of Konya's ecological resilience
context and opportunities for GI/BI. The City Scan
and publicly available online resources were used to
analyze the existing ecological conditions of Konya.
Ecological analysis involved examining air, earth, wa-
ter, biota, built and social factors. For more informa-
tion regarding the baseline characterization process
and results, see Appendix A.

2.1.1 Synthesis of Climate Adaptation Actions

for Konya to Identify Green and Blue
Infrastructure Priorities

An Excel-based tool was developed to synthesize and
prioritize climate adaptation actions from the Actions
List. The tool was used to summarize and rank our
preliminary understanding of climate resilience pri-
orities for Konya (Table 1). The ranking was based on
a simple scoring system that counted how frequently
each type of ecological benefit was mentioned in the
Actions List, and to what degree the action was likely
to provide the desired ecological benefit. The Actions
List and ranking were used as a basis for identifying
and selecting the five GI/BI infrastructure pilot proj-
ects described in the next section. It is important to
note that this list is preliminary for the purposes of
initial identification of opportunities. See Appendix
A.4 for more information on this prioritization exer-
cise. The Excel-based tool may also be useful during
later planning steps and is available upon request.

Table 1. Preliminary priorities for
Konya Green and Blue Infrastructure

Priority

ranking

Higher
priority

A

v

Lower
priority

Action types and associated
ecological benefits

Drought mitigation

Water pollution mitigation
Stormwater management

Habitat connectivity

Community enrichment
Developmental footprint mitigation
Habitat enhancement

YIYYYYVYYVYY

Local water supply improvement/
protection

Flood mitigation

Extreme heat mitigation

Carbon emissions reduction
Access to nature

Edge effects mitigation

Urban forest benefits

Urban heat island (UHI) mitigation

Vegetation mortality mitigation
Extreme wind mitigation

Toxic air pollution mitigation
Carbon storage

Landslide and sinkhole mitigation

YYYVYY YYYVYYVY | VYYVYVYVYYVYY

Soil contamination mitigation

Fire mitigation

Pest and invasive species mitigation
Noise reduction

Litter reduction
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2.1.2 Synthesis of the City Scan to Identify
Place-Based Ecological Opportunities
for Green and Blue Infrastructure

The other product of the baseline characterization
process was a preliminary classification of spatial
management units for GI/BI planning, or “ecotopes”
(Table 2). Ecotopes represent a synthesis of the City
Scan and other environmental data to map zones
of generalized, shared ecological conditions across
Konya, describing differences in air, earth, water, bi-

ota, built, and social factors. Combining ecological
factors in this way is a long-standing tool of ecosys-
tem management that helped to identify and provide
spatial specificity to the five pilot project concepts
presented in Section 2.2 (Barnes et al. 1982, McNab
et al 2007). These subregional-scale units of broadly
similar ecological conditions, climate resilience pri-
orities, and associated ecological opportunities and
needs serve as an initial spatial framework for city-
wide GI/BI planning. See Appendix A.5 for more de-
tailed descriptions of the ecotopes.
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2.2 Pilot Project Concepts Tailored to the
Konya Urban Ecosystem

Synthesis of the above information led to the identifi-
cation of five pilot project concepts that represent key
opportunities for advancing GI/BI in Konya. These
concepts are tailored to the city’s specific ecological
context, including soils and geology, landscapes and
vegetation, air basins and microclimates, hydrolo-
gy, built, and social features. The following informa-
tion provides an initial basis for advancing concepts
forward toward implementation and each should
be evaluated further for feasibility and modified as
needed to integrate additional contextual informa-
tion specific to the project sites, including soil condi-

tions, slope, aspect, distance to groundwater table,
neighborhood context and community needs, local
politics, land ownership, and other considerations.

Five Concepts for Konya presented on the following
pages include:

1. Enhancing the benefits of the Gedavet Park Eco-
logical Corridor Pilot Project

2. Increasing water supply by using Konya's natural
alluvial fans for groundwater recharge

3. Green streets and parks for flood mitigation in
flood-prone areas

4. Expanding eco-tourism to promote ecological
restoration and local social benefit

5. Restoring Konya'’s historic Akyay Lake



10 LdIDNOD VANOM LN3ITISIY V Y04 Svaal

FANLONYLSVHANI 3NT9 ANV NIFUDO D14

9ApjnL ‘eAuoy| Joy aanidnJisesyur anjg pue usaio budueapy |zt |



10 LdIDNOD VANOM LN3ITISIY V Y04 Svaal

FANLONYLSVHANI 3NT9 ANV NIFUDO D14

9ApjnL ‘eAuoy Joy aanidnJisesyur anjg pue usaio bupdueapy | €1 |



10 LdIDNOD VANOM LN3ITISIY V Y04 Svaal

FANLONYLSVHANI 3NT9 ANV NIFUDO D14

9ApjnL ‘eAuoy| Joy aanidnJisesyur anjg pue usalo budueapy | pi |



¢0 1d3DNOD VANOM LN3ITISIY V Y04 Svaal

FANLONYLSVHANI 3NT9 ANV NIFUDO D14

9AjnL ‘eAuoy] Joy aanidnJisesyur anjg pue usaio budueapy | gL |



¢0 1d3DNOD VANOM LN3ITISIY V Y04 Svaal

FANLONYLSVHANI 3NT9 ANV NIFUDO D14

9ApjnL ‘eAuoy Joy aanidnJisesyur anjg pue usalo budueapy | 9t |



¢0 1d3DNOD VANOM LN3ITISIY V Y04 Svaal

FANLONYLSVHANI 3NT9 ANV NIFUDO D14

9ApjnL ‘eAuoy| Joy aanidnJisesyur anjg pue usaio budueapy | £L |



€0 1d3DNOD VANOM LN3ITISIY V Y04 Svaal

FANLONYLSVHANI 3NT9 ANV NIFUDO D14

9ApjnL ‘eAuoy| Joy aanidnJisesyur anjg pue usaio budueapy | gL |



€0 1d3DNOD VANOM LN3ITISIY V Y04 Svaal

FANLONYLSVHANI 3NT9 ANV NIFUDO D14

9AjnL ‘eAuoy| Joy aanidnJisesyur anjg pue usaio budueapy | 61 |



70 LdIDNOD VANOM LN3ITISIY V Y04 Svaal

FANLONYLSVHANI 3NT9 ANV NIFUDO D14

9AjnL ‘eAuoy| Joy aanidnJisesyur anjg pue usalo budueapy | 0z |



70 Ld3DNOD VANOX LNIITIS3Y V 404 Sv3daI

FEANLONYLSYHANI INTE ANV N3IFH5 D19

9ApjnL ‘eAuoy Joy aanidnJisesyur anjg pue usalo budueapy | 1Lz |



G0 1d3DNOD VANOX LNIITIS3Y V 404 Sv3daI

FEANLONYLSYHANI INTE ANV N3IFH5 D19

9ApjnL ‘eAuoy| Joy aanidnJisesyur anjg pue usalo budueapy | zz |



G0 1d3DNOD VANOX LNIITIS3Y V 404 Sv3daI

FEANLONYLSYHANI INTE ANV N3IFH5 D19

9ApjnL ‘eAuoy| Joy aanidnJisesyur anjg pue usalo budueapy | €7 |



This final report section describes recommenda-
tions and outlines the next steps based on the work
presented above. The primary focus of the recom-
mendations is to advance the five pilot project con-
cepts, along with other potential initiatives, as pilot
projects. These efforts should be carried out in par-
allel with necessary baseline studies, physical plan-
ning, and infrastructure assessments, to set Konya
on a path to long-term resilience. As we have seen
in other cities, these types of actions can maximize
return on investment in the short-term which can in
turn catalyze momentum toward long-term planning
needs and implementation.

3.1 Complete Additional Baseline
Ecological Characterization Steps

For investments in early GI/BI projects to be most
strategic and effective, a clear understanding of Kon-
ya's baseline environmental and social conditions,
opportunities, and resilience needs is foundational.
Refinement of the preliminary baseline characteri-
zation provided in Appendix A and the City Scan is
recommended.

A more comprehensive baseline characterization will
add additional spatial and design specificity to op-
portunities and recommendations. Such a character-
ization will also enable more refined partitioning of
Konya into effective ecotope management units.

It is highly recommended that this next step also in-
cludes a full assessment of the regional watershed,
as several proposed concepts include actions related
to rainfall, runoff, and river flows. Watershed anal-

ysis may include integrated hydrologic and hydrau-
lic modeling of the existing condition and proposed
project concepts. Watershed-scale analysis is critical
for such projects because the implementation of one
project may impact the strategies of another project
downslope or downstream. For example, providing
increased infiltration of runoff in upstream alluvial
fan areas (such as Concept 2) may influence ground-
water depth and flood characteristics downstream in
the watershed (such as Concepts 1,3, and 5). A for-
mal characterization of these existing conditions will
enable effective watershed modeling to support op-
timization of design for future projects. An example
of a process that integrates watershed modeling to
provide recommendations is the Los Angeles River
California Environmental Flows Framework (Stillwa-
ter Sciences 2024).

The data-collection process may involve both gath-
ering existing and raw data, including the key data
gaps identified in Appendix A.3, and creating a com-
mon GIS database. This will require effective institu-
tional coordination, as the diverse data needed for
integrated GI/BI planning at the city-scale are often
“siloed” in individual departments. For example, with-
in the field of urban heat planning, combatting the
urban heat island effect requires public health, disas-
ter response, urban design, and green infrastructure
measures. These activities are often carried out by
different departments that do not often collaborate
or share data.

The complete baseline dataset can be synthesized
into a more complete opportunities and constraints
analysis with input from key local stakeholders. Ad-
ditionally, the baseline characterization can provide
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a comprehensive measurement of existing ecological
conditions that can be used as a benchmark for setting
specific quantitative or qualitative targets for improve-
ment. These measurements can be complied into a
“report card” of different ecological indicators to track
changes to conditions over time as has been done in
the UCLA Sustainable Los Angeles Grand Challenge
Ecosystem Health Report Card (Reid-Wainscoat et al.,
2021). “Changes” may include measuring ecological
improvement that results from implementation of GI/
BI which can also demonstrate the value of associated
investments. While implementation of a GI/BI frame-
work will increase Konya's climate resilience, it is im-
portant to acknowledge that the baseline analysis and
recommendations will need to be updated with cli-
mate change, or other social and ecological changes,
and an adaptive management process is recommend-
ed. Climate change may accelerate trends such as in-
creases in temperature and severity of precipitation
events, as well as human responses including extreme
heat-related illness and death, and overextraction of
groundwater in response to drought. These chang-
es may alter conditions sufficiently to require new
strategies and an updated baseline characterization.
An adaptive management plan is a standard compo-
nent of most long-term and large-scale environmental
management strategies.

As more of the formal baseline characterization work
is completed, further pilot projects (see Section 3.2)
can be strategically located across different ecotopes
to maximize regional ecological benefits and demon-
strate context-specific solutions for addressing
unique resilience needs in different neighborhoods.

3.2 Advance and Expand Pilot Project
Concepts

Any of the five project concepts discussed above, or
other ideas, may serve as pilot projects to advance
in the near term. A successful pilot project is ideally
relatively fast to plan and fast to implement, taking
advantage of existing opportunities and stakehold-
er resources whenever possible. Pilot projects can

begin before the formal baseline assessment and
goal-setting process is complete but should be con-
sidered strategically to maximize their value toward
expanding a broader city-wide GI/BI program, such
as implementing a concurrent city-wide GI/BI stra-
tegic action plan effort. In fact, it is strategic to do
so, because of the potential momentum and benefits
that are possible with a successful pilot project.

As a strategy, pilot projects have several benefits:

> Earlier tangible benefits for residents

of Konya.

Due to their size and speed of implementation,
pilot projects would be the first to provide ben-
efits to the people. The design and construction
process creates jobs for local professionals. The
public engagement process is, for most residents,
the first opportunity to become informed, provide
input, and potentially get involved in the project
itself. And finally, once the project is complete,
residents receive ecological benefits, such as cool-
ing, flood reduction, and access to green space.

» Testing strategies, benefits, and evaluation

methods through adaptive maintenance.

The pilot project implementation, operation, and
maintenance processes all provide opportunities
to test strategies, measure achievement of pre-
viously assumed benefits, and refine evaluation
methods. The projects themselves will demon-
strate how different GI/BI strategies work in a
real-world setting. Afterimplementation, the mon-
itoring process will reveal whether current evalua-
tion methods are effective, and whether benefits
targets estimated during the design phase were
appropriate and accurate. Information gathered
can be integrated into the design, implementa-
tion, and maintenance of future projects.

» Building ownership and momentum for
further planning and projects
The pilot project development, operation, and
maintenance processes provide important op-
portunities to engage stakeholders who are like-
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ly to be part of future GI/BI projects and plans. It
is an opportunity to build ownership and to ad-
vance regional priorities. The Gedavet Park Eco-
logical Corridor Project represents an excellent
early opportunity for an exemplary pilot project:
it is already in process, and it is likely to benefit
many people due to the area’s high use. Taking
an ecological approach to the site-specific invest-
ments for Gedavet Park means that the project
can have benefits that extend beyond the site
itself.

Overarching recommendations for all pilot projects
include:

>» Developing plans and securing funding for
operations, maintenance, and monitoring.
Maintenance should at minimum include: main-
tenance of new plants to prevent overgrowth,
plant disease, and settlement of invasive spe-
cies; maintenance of water infiltration and con-
veyance infrastructure such as sediment removal
and diversion structure upkeep; maintenance of
recreational and tourism sites throughout the re-
gion including the functionality and cleanliness
of site lighting, pathways, signage, and instal-
lations. Long-term monitoring will provide the
necessary opportunities to learn from the pilot
project, adjust approaches as needed, and inte-
grate learning into other projects.

» Integrating with broader planning frame-

works.

To be most effective, pilot projects must align
with existing planning efforts and stakeholder
needs. As a strategic action plan does not yet
exist, these pilot projects should be developed
alongside a Green/Blue Infrastructure strategic
action plan and featured in the plan as built ex-
amples of early implementation projects.

» Perform modeling to optimize pilot project
effectiveness.
To ensure that pilot projects are meeting the stra-
tegic plan performance targets and overall goals,

performance analysis should guide design and
implementation decisions. Models that address
site or ecotope-specific ecological functions
should be integrated into the pilot project design
process, such as shade studies, airflow modeling
for cooling and air quality improvement, storm-
water runoff hydrology and infiltration studies,
or habitat connectivity and vegetation site suit-
ability modeling.

> Integrate with existing gray infrastructure.
Nature-based strategies must be carefully inte-
grated with existing gray infrastructure, in line
with existing best management practices out-
lined in the Integrating Green and Gray report
(World Bank/World Resources Institute 2019.)

Conduct cost/benefit analyses at the project level.
Cost-benefit analyses should be used to prioritize,
compare, and guide decision-making regarding dif-
ferent design strategies for a given project's per-
formance needs, including green, blue, and gray
infrastructure, following the World Bank Global Pro-
gram on NBS for Climate Resilience guide for assess-
ing at project level.

Recommendations for advancing the 5 proposed
project concepts are as follows (see above spreads
“Next Steps” for additional information):

Concept 1: Early Activation Project: Gedavet Park
Ecological Corridor

This is the first of the five pilot projects proposed
because it is integrated with ongoing planning and
design of the Gedavet Ecological Corridor project.
Therefore, this project may be implemented the
most quickly to demonstrate on-the-ground GI/BI
solutions.

Immediate next steps include: ensuring that the cur-
rent plan for the project aligns with existing resilience
plans at the local, regional, and national levels; engag-
ing with local stakeholders to better understand how
to connect with local existing infrastructure, project
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opportunities, and stakeholder needs and priorities
through GI/Bl approaches that may be unfamiliar; and
performing additional baseline ecological characteri-
zation of shade, soil, watershed, and biodiversity con-
ditions to ensure that design solutions fully consider
site-specific ecological opportunities. Existing project
designs should be modeled and refined to optimize
how effectively they provide desired benefits such as
shade, cooling air currents, improved air quality, and
efficient and quality pedestrian connectivity with sur-
rounding areas. Any gaps in functionality or data can
also be identified during this step.

Once stakeholder engagement has been performed
and data gaps addressed, the next step is to set spe-
cificecological resilience goals and benefits targets to
ensure that GI/BI design solutions maximize poten-
tial benefits as aligned with the priorities determined
during the plan review and stakeholder engagement
processes. Lessons learned during stakeholder en-
gagement and baseline ecological characterization
processes can be integrated into enhancements to
the current project design so that the project is bet-
ter aligned with resilience goals and performance
targets.

Finally, once the project is implemented, a plan to
monitor aspects of the site’s performance to confirm
achievement with pre-established goals and bene-
fits targets is recommended. If goals and targets are
not met, adaptive management actions, potentially
including design modifications or changes to main-
tenance, should be implemented to achieve success
or alter performance expectations. Lessons learned
from adaptive management and monitoring should
be used to guide other projects and future, larg-
er-scale GI/BI city-wide master planning efforts (see
Section 3.3).

Concept 2: Increasing Groundwater: Blue Infra-
structure for Konya's Alluvial Fans

Concept 2 is a large-scale, ambitious effort to in-
crease groundwater that may be critical for Konya's
future climate resilience. The concept is oriented

around natural alluvial fan areas that are well suit-
ed for high infiltration of stormwater runoff into
groundwater pools. Increasing infiltration may bene-
fit potable water supply, and provide improved water
quality, protection from drought, reduced flood risk,
habitat restoration, and reduced risk of land subsid-
ence. GI/BI that supports infiltration may provide
additional valuable benefits such as reduced urban
heat, increased access to urban green space, and in-
creased habitat and ecological connectivity.

An important next step is to align with existing plans
for water supply, watershed management, and oth-
er related efforts and to find opportunities to in-
tegrate groundwater infiltration. Some examples
include the groundwater studies being carried out
by the Directorate General of State Hydraulic Works
(DSI), and the updating of the Basin Flood Manage-
ment Plan, an opportunity that is called out in the
Actions List (action item BEKS5). Additional next steps
would be to: conduct baseline characterizations of
soils, groundwater pools, and land availability (to
identify appropriate locations for infiltration and po-
tential quantitative benefits); characterize Konya's
water supply system (to further support efforts to
align with other water supply plans); and to conduct
stakeholder engagement to inform opportunities
and priorities. Once this information is collected and
analyzed, it is recommended to establish goals and
specific quantitative targets for infiltration.

Implementation of Concept 2 will likely need to be
gradual, starting with a pilot project and eventually
integrating into larger watershed planning efforts,
including watershed-wide groundwater recharge
infrastructure feasibility studies. While large-scale
groundwater recharge programs are best addressed
through master plans that consider watershed and
city-scale actions, an initial small-scale pilot project
could begin immediately, once a location within a
suitable ecotope is identified. This pilot project could
utilize one or more of the strategies identified in the
Concept 2 Nature-Based Solutions Toolkit to develop
a project with the best-suited ecological functionality
to the needs and benefits of the site.
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Once pilot projects for this concept have been im-
plemented, performance monitoring efforts should
focus on measurement of groundwater infiltration,
flood risk mitigation, and species richness. Subse-
quent adaptive management actions should be ap-
plied as necessary.

Concept 3: Reduced Flooding: Protective Network
of Green Streets and Parks

Concept 3 is complementary to Concept 2; it is simi-
larly a large-scale effort that will impact resilience at a
regional level. While Concept 2 is best suited to areas
of high infiltration potential, Concept 3's network of
green streets and parks are proposed for downslope
areas of high flood risk (and may have more limited
infiltration potential).

Immediate next steps include expanding baseline
analysis of regional flooding conditions, including
more detailed information on watersheds, topogra-
phy, and slope; soil conditions; landcover and runoff
characteristics; the existing drainage network; and
an inventory of existing flood mitigation and pro-
tection infrastructure. The concept should also be
aligned with existing plans that involve flood protec-
tion, such as the Basin Flood Management Plan, as
well as watershed management, urban design, and
other climate-related hazards.

Similar to Concept 2, Concept 3 is best addressed at
the city or watershed master-plan scale, but imple-
mentation may be started with a pilot project. The pi-
lot project selection process would be informed by the
preliminary baseline analysis, as well as stakeholder
input. The ideal pilot project would take advantage of
existing opportunities to provide multi-benefit ecolog-
ical functions such as flood mitigation, urban cooling,
providing access to green space, improving air quali-
ty, and improving ecological connectivity between the
larger patches of habitat found in the larger green
spaces within the most flood-prone areas of Konya.

Once pilot projects for this concept have been im-
plemented, performance monitoring efforts should

focus on measurement of effectiveness of storm-
water capture, flood reduction, and other targeted
co-benefits such as urban cooling or urban biodiver-
sity improvement, followed by subsequent adaptive
management actions as necessary.

Concept 4: Eco-Tourism: Integrating Ecological
Restoration and Socioeconomic Benefits

While all five concepts will have positive impacts on
quality of life, public health, and economic activity,
Concept 4 has the most explicit cultural and socioeco-
nomic programming. It also can integrate with the
widest array of resilience strategies due to the varied
geography of the potential project sites. To find op-
portunities to integrate Concept 4's strategies, it is
critical to align with existing plans and engage with
stakeholders. The Actions List suggests that climate
resilience has intersections with cultural heritage, dis-
advantaged communities, public transportation net-
works, and threatened areas; an eco-tourism program
would require investments in each of these areas.

This concept is recommended for medium-to-longer
term implementation, with integration into greater
GI/BI master planning efforts, as well as other plan-
ning efforts related to tourism and cultural heritage.

One recommendation for a pilot project is to restore
the urban portions of Meram Creek in the west re-
gion of the city. Meram Creek ranges from being
fully encased in concrete (and at times buried un-
derground), semi-naturalized, and fully natural with
riparian vegetation.

Home to historic architecture and agricultural land,
Meram Creek’s restoration could bring new ecologi-
cal, economic, and cultural value. A river restoration
and revitalization project could create habitat for fish
and wildlife, encourage groundwater infiltration and
local water supply, add flood protection capacity,
and build on the area’s rich cultural history. Several
parks nearby have potential for integrated green in-
frastructure. Urban river walk projects are expanding
worldwide, such as Cheonggyecheon in Seoul, South
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Korea, Bishan-Ang Mo Kio Park in Singapore, and the
Los Angeles River. A feasibility study of restoration
opportunities and design concepts along all or por-
tions of Meram Creek within Konya is a key recom-
mended next step.

Concept 5: Biodiversity Stewardship: Restoration
of Historic Akyay Lake

Concept 5 is different from Concepts 2, 3, and 4 in
that it focuses on a specific site. Due to the site's size,
and the potential complexities associated with its
ownership and any remediation needed from con-
tamination due to previous use, this concept is most
likely to be suited for longer-term implementation.
However, a nearer-term multi-benefit pilot project
could involve working with a small portion of Akyay
Lake to restore the lake's historic natural marsh
habitat, infiltrate groundwater, and create access
to green space. Additionally, in the nearer term, a
baseline hydrologic analysis of the lake and broad-
er watershed can establish a baseline for restoration
opportunities, needs, and constraints. A feasibility
study of large-scale restoration concepts for the Lake
would follow the baseline characterization.

3.3 Build Upon Existing Climate Action
Planning Efforts and Work Toward
a Green and Blue Infrastructure
Strategic and Master Plans

For GI/BI strategies to be successful, they must align
with existing planning efforts, building upon the pri-
orities of local stakeholders. Initial concepts, plans,
and strategies, such as the information presented
in this document and appendix, are typically devel-
oped and refined into more specific and detailed
plans in a subsequent planning step, such as a for-
mal “strategic plan” addressing decision making and
governance structures, and/or a physical “master
plan” addressing spatial and design strategies. As a
first step toward such plans, the baseline character-
ization presented above should be expanded to also
consider other existing and potential plans listed in
the “data gaps” list in Appendix A 4.3 including the

Konya Metropolitan Municipality Strategic Plan, the
Konya Local Climate Change Adaptation Strategy
and Action Plan, the 12 TurkiyeDevelopment Plan,
and others. Following the baseline characterization,
the following steps are recommended to produce
strategic and master plans for Konya GI/BI.

3.3.1 Strategic Planning Framework

Effective long-term funding and governance agree-
ments built around a strategic plan visioning process
sets the stage for multi-year phased implementation
of Konya's future GI/BI. As a reference point, in the
United States, such strategic plans typically range in
cost from US $400K-$600K depending on the level of
stakeholder engagement involved and the size and
complexity of the planning area. The typical stepwise
process of creating a strategic plan is as follows:

Step S-1: Visioning Process—Establish clear mis-
sion statement with purpose, needs, and objectives
that Konya leadership envisions for the city's future
growth and development of GI/BI. This visioning
process is best suited to an open and inclusive stake-
holder-based workshop setting where active partic-
ipation in the development of mission and purpose
is integrated into a concise vision document. A se-
ries of workshops organized by subject matter areas
(such as water supply or biodiversity) can be used to
build consensus and integration across disciplines
and will set the stage for future stakeholder buy-in
during the more detailed Strategic Plan preparation.
It is also an opportunity to integrate lessons learned
from early pilot project implementation, monitor-
ing, and maintenance. Bringing an effective baseline
characterization to the visioning with stakeholders is
essential so the Strategic Plan is informed by a clear
understanding of existing conditions, opportunities,
and constraints.

Step S-2: Governance Roles and Responsibilities—
Defining clear roles and responsibilities to support
the future governance of Konya's GI/BI program will
build the organizational structure needed to imple-
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ment funding strategies and funnel future investment
to the appropriate programs. Lessons learned from
implementation of pilot projects are helpful in de-
termining the governance structure as new funding
channels open doors for leadership within agencies
and communities. The Strategic Plan is intended to
capture these examples while building out the future
governance needs for larger programmatic pieces of
the GI/BI planning process. Creating an organiza-
tional chart along with flow diagrams to document
the process for carrying out individual and collective
decision-making is key to building this governance
piece. Ultimately, the key leadership will need to own
and implement these roles and responsibilities, and,
therefore, will need to contribute to the descriptions
and refinement of governance structure. A series of
focused meetings that push decision-makers toward
creating clear descriptions of governance roles is key
to this step in the process.

Step S-3: Green/Blue Infrastructure Strategic Ac-
tion Plan Framework—Once a vision and general
roles and responsibilities are defined, preparation of
a more detailed Strategic Plan Framework document
to guide the overall development and implementa-
tion of governance/organizational structure is essen-
tial to the long-term sustainability of Konya's GI/BI
program. This framework incorporates output from
earlier visioning workshops and meetings while iden-
tifying the essential funding mechanisms and agree-
ments needed to fully vet and implement Konya’s
vision for the program. The document will serve as
a roadmap with guidance on how to clearly execute
roles, responsibilities, and the path forward. Creat-
ing a timeline with milestones aligned to Konya's mis-
sion, along with a phased plan and success metrics,
will lay the groundwork for advancing projects and
implementation agreements among participants.

At this stage, stakeholder engagement should aim to
establish agreement on resilience priorities. It should
then proceed with setting specific goals and targets
along with the strategies and design measures to
achieve them, and incorporating lessons learned
from pilot projects.

Finally, this framework should outline how new GI/BI
will integrate with Konya's existing infrastructure. A
nature-based approach using the recommended ec-
otopes framework and other watershed contextual
information will be essential to ensure appropriate
selection of green, blue, or gray infrastructure (ex-
isting or new) for an individual project site consider-
ing the site's broader ecological context, goals, and
tradeoffs.

The following components are typically included
within strategic and master planning frameworks
and are defined as follows:

> Priorities and goals refer to overall themes of
resilience risks and benefits of significance. For
example, stakeholders could agree that it is a
priority to address dangerous flash flooding in
flood-prone urban areas.

» Targets and metrics are used to measure the
success of addressing priorities and goals and
achieving associated benefits. Targets may in-
clude specific quantitative performance thresh-
olds of significance, such as a quantity of water
to be infiltrated into the ground, or volume of
water diverted from the flood-prone areas. Met-
rics typically refer to the measurement methods
used to determine whether targeted benefits are
achieved.

> Strategies or measures are the different design
and planning actions used to act on priorities
and achieve targeted performance. One strat-
egy involving GI/BI could be to enhance a built
area's ability to infiltrate water into the ground
within areas of favorable soils by replacing exist-
ing concrete surfaces with permeable materials.
Another strategy could be to divert stormwater
runoff away from less permeable soils in flatter,
more flood-prone areas through a network of
green streets to channel water to areas of more
permeable soils, where it can be infiltrated into
groundwater to improve potable water supply
or support restoration of culturally significant
groundwater-dependent ecosystems.
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>» Early implementation projects, or pilot proj-
ects, are used as demonstrations of framework
strategies and principles, and can be used to
create buy-in for future projects, build coalitions
and expand project teams to support broader
application, and to test and refine GI/BI design
approaches.

The above components, considered within a compre-
hensive ecological resilience framework, such as a
fully refined ecotopes framework, should be system-
atically evaluated with stakeholders and decision mak-
ers to craft planning products, identify ecological and
social benefits that are likely outcomes, and establish
appropriate time frames for achievement. The pro-
cess should also incorporate the Excel-based Actions
List spreadsheet (available upon request) discussed in
Section 2.1.1 which can be adapted to additional exist-
ing or future climate action planning efforts.

Step S-4: Governance Agreements and Fund-
ing Mechanisms—Following key input from Konya
leadership and meetings with funders, governance
agreements should be developed by key parties in-
volved in pilot projects and overall implementation of
Konya's GI/BI program. Funding mechanisms should
be identified, addressing both initial capital invest-
ments for design and construction, and long-term
operations. Inthe US, pilot projects are often funded
through grants. Funding for large-scale application
of GI/BI is typically provided in agency budgets, with
major new investments often funded through vot-
er-approved taxes or bonds.

Step S-5: Adoption of Strategic Plan—The final step
in the Strategic Plan process includes adoption of the
Strategic Plan and institutionalization of the plan into
governance structures and processes of participants.

3.3.2 Master Planning Framework

Implementation of the Strategic Plan by way of a GI/BI
Master Plan for physical design of the area of interest
is the most comprehensive way to optimize multiple
performance goals and achievement of performance

targets; coordinate priorities across large areas like
cities, watersheds, or districts; and to develop proj-
ects that build upon each other leading to greater
benefits than individual projects alone. Without such
a physical plan, some projects can still happen, but
likely to a smaller extent and in an uncoordinated
way that reduces efficiency and performance. Master
plans typically include comprehensive spatial plan-
ning guidance such as zoning overlays, best man-
agement practices or design guidelines applicable
to many project types and locations across the plan
area; a physical masterplan that identifies specific
project opportunity locations, city-scale urban design
and infrastructure framework concepts, and phasing
strategies; and policies that guide implementation
and address non-compliance. Complex water man-
agement challenges are a clear theme for Konya
and a whole-systems water plan that simultaneously
addresses flooding, water supply, water quality, bio-
diversity, urban cooling, and recreation is a priority
recommendation and central component of such a
master plan. The large-scale impacts of rapidly ap-
proaching climate change tipping points will also ne-
cessitate implementation of GI/BI at a master plan
scale to be effective.

The master planning processes is similar to the stra-
tegic planning process but is focused on physical
planning and design rather than governance and
visioning. Master planning processes can span one
to several years in duration and range in cost from
around US $500K to several million dollars depend-
ing on the size and complexity of the plan area. A
typical master planning scope of work includes the
following tasks:

Step M-1: Consensus and Team Buildin—Directly
engaging agencies with regulatory authority over re-
silience-related fields (e.g., natural resources, urban
planning, public health, disaster preparedness) and
stakeholders and infrastructure managers within the
communities and neighborhoods that will receive
design solutions is key to building a coalition that can
guide master plan solutions and effectively advocate
for the integration of priorities across disciplines.
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Step M-2: Refined Baseline Characterization—Eval-
uate priorities and resiliency goals of existing plans
(such as the strategic plan) and associated baseline
ecological conditions at increasingly fine spatial
scales is essential to identify the design solutions
needed to achieve goals and targets. This would add
additional detail beyond the baseline characteriza-
tion that has been completed thus far.

Step M-3: Master Plan Visioning, Goals and Perfor-
mance Targets—Utilize the baseline characteriza-
tion and strategic plan for a refined vision focused on
specific GI/BI design strategies with the stakehold-
ers and agencies. This would include developing an
in-depth understanding of shared (and sometimes
conflicting) management priorities to refine goals
and associated specific performance targets for de-
sign and physical planning strategies. Performance
targets for design projects could consider environ-
mental, economics/cost, and social performance
(sometimes referred to as “the triple bottom line”) as
a measure of resilience and sustainability.

Step M-4: Master Plan Concepts and Alternative
Scenarios Development—Develop initial master plan
concepts focused on city-wide or district-scale GI/BI
design concepts. Concepts are often organized into a
set of plan alternatives that demonstrate different ap-
proaches or levels of achievement associated with the
established vision, goals, and performance targets.
Alternative scenarios can be helpful for discovering
opportunities and comparing potential design solu-
tions leading to a preferred scenario that draws the
most appropriate components from each alternative.

Step M5: Preferred Master Plan Scenario Selection
and Refinement—Lead a collaborative, structured
decision-making process with stakeholders to select

a preferred alternative master plan that maximizes
achievement of goals and targets. The preferred sce-
nario is often carried forward to a more detailed level
of design and is used to structure implementation
programs, define project build-out phasing, budget
long-term funding strategies, and identify early im-
plementation and pilot projects.

Step M-6: Implementation and Policy integra-
tion—Master plans may be implemented through a
variety of mechanisms such as zoning and building
codes, design guidelines, and/or specific major proj-
ects for implementation. This step may involve the
development of decision support tools to help guide
individual projects toward alignment with the plan,
such as GIS-based tools to inform individual projects
of how the master plan is intended to be implement-
ed at a specific location, or to provide project review
protocols for agencies in charge of overseeing plan
implementation.

Step M-7: Performance Monitoring and Adaptive
Management—It is critical to monitor implementa-
tion of the master plan to determine whether proj-
ects are being implemented as planned and that
goals and targets are being achieved, and to imple-
ment adaptive management when necessary to im-
prove outcomes. Formal monitoring protocols and
tools should be included as part of an adaptive man-
agement plan component of a master plan to aid in
tracking progress.

A master plan is the typical long-term outcome of a
successful GI/BI planning process that has already
begun with the initial Gedavet Ecological Corridor pi-
lot project. The figure below represents the overall
process stages and major products presented in the
above recommendations.
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Figure 2: Recommended Investment Planning Framework

3.4 Advance Konya as a Global Leader in
Green and Blue Infrastructure

Konya is poised to serve as a model for other cities
through targeted investment by the World Bank
Urban Nature Program and other partnerships, as
demonstrated through the pilot project concepts in
this framework document. These concepts direct-
ly translate to next steps that can be leveraged to
access broader funding opportunities aligned with
the Global Biodiversity Framework’s 30x30 Goal, as
well as other global resilience initiatives, to address
socio-ecological needs within the context of urban
cities facing climate change and extreme weather
events. Such funding can advance resiliency initia-
tives in Konya while disseminating lessons learned
and providing case studies to other cities.

The steps below demonstrate how Konya can align
with the Global Biodiversity Framework’s 30x30 bio-
diversity targets. These steps may are informed by
the experience of some of the Western United States
cities.

Step L-1: Attendance in 30x30 Global Meetings—
Leverage opportunities to network with 30x30 global
thought leaders to maximize Konya's exposure on
the world stage in relation to GI/BI opportunities and
biodiversity. In particular, such meetings would allow
for dissemination of Konya's vision to be a transfor-
mative leader integrating climate resiliency, water
management, biodiversity initiatives, tourism, and
other themes. Align with world-class Lighthouse Cit-
ies of the Urban Nature Program and 30x30 Global
Biodiversity Framework metrics to build key relation-
ships and leadership networks. This action can be a
building block for developing collaboration opportu-
nities with new partners, refining Konya'’s resilience
narrative, and developing framework for future pub-
lic relations and media messaging.

Step L-2: Public Relations and Media—Create a
Konya-specific public relations and media package
that highlights visual storytelling and talking points
for how Konya uniquely promotes the City's leader-
ship in GI/BI from a global perspective. Other media
planning can include a website, GIS storymap, edu-
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cational resource materials, and posts to social me-
dia platforms, depending on budget and partnership
opportunities.

Step L-3: Signatory on 30x30 Global Agreements—
Align with like-minded leaders on 30x30 global
agreements with the intent of signing on Konya as
a 30x30 leader in climate resiliency and related bio-
diversity agreements. Leverage the launch of the
World Bank Urban Nature Program and conference

to showcase Konya's leadership and progress on GI/
BI investments, such as five project concepts pre-
sented above. Partner with Lighthouse Cities such as
the City of Los Angeles and others who are champi-
ons for implementing similar programs utilizing pilot
projects that accelerate grassroots community in-
volvement and access to nature, along with metrics,
indices, and report cards that demonstrate progress
toward 30x30 Global Biodiversity Framework metrics
and similar resiliency goals.
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Appendix A: Baseline Characterization

A.1 Baseline Ecological Characterization
Overview

Climate-driven changes to local ecosystems, such as
watersheds, groundwater basins, landscapes, and
weather patterns, are central to addressing the risks
that cities face from climate change. At the nexus
between ecosystems and cities, urban green and
blue infrastructure (“GI/BI") serves as the foundation
for resilience and sustainability as cities face these
coming changes. Therefore, a strong, science-based
characterization of the changing ecosystems that
underpin the city, and their relationship to the infra-
structure and built forms that have been construct-
ed upon them, is key to identifying appropriate GI/
BI solutions. Designing for this changing local eco-
logical context is often referred to as “nature-based
solutions”. The following Appendix provides an in-
ventory and characterization of key ecological and
urban data layers that are relevant to understanding
the opportunities, constraints, and appropriate de-
sign strategies for nature-based GI/BI solutions that
are presented in the main body of this document.

A.2 Existing Data Review

The following data sources were provided by the
World Bank Group and served as the starting point
for this baseline ecological characterization:

City Scan Konya

Published in February 2023, the City Scan Konya fol-
lows a spatial analysis framework that includes geo-
physical, demographic, land use, socioeconomic, and
environmental hazard data, which are primarily visu-

alized in map format. Most data layers are clipped
to the extent of the Konya boundary. Expanding this
mapping beyond the city boundary will be important
for many key aspects of future GI/BI planning.

Water supply information

Five KML files of water source basins, including three
named for local water bodies and two named more
generally, were provided.

Urban Planning and Zoning

A series of PDF files and access to a public online
portal including data such as parcel boundaries;
neighborhood boundaries; district boundaries; pub-
lic lands; locations of resources such as healthcare,
emergency centers, public buildings, and other insti-
tutions; and land use/development plans.

Climate Adaptation Action Items for Konya (see
Section 1.4 for more information)

In May 2022, the Enhancing Adaptation Action in Tur-
kiyeProject hosted a meeting in Konya. The Climate
Adaptation Action Items for Konya list was created in
2022. It contains a list of opportunities, compiled by
stakeholders from throughout the nation and a vari-
ety of industries. The final list contains 131 actions,
comprising 12 topic areas: Agriculture and Food,
Biodiversity and Ecosystem Services, City, Disasters,
Energy, Industry, Interdisciplinary Actions, Public
Health, Social, Tourism and Heritage, Transportation
and Communications, and Water Resources Manage-
ment.
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The final list contains 131 actions, comprising 12
topic areas: Agriculture and Food, Biodiversity and
Ecosystem Services, City, Disasters, Energy, Industry,
Interdisciplinary Actions, Public Health, Social, Tour-
ism and Heritage, Transportation and Communica-
tions, and Water Resources Management.

This list has been sorted and prioritized based on rel-
evance to green and blue infratructure project appli-
cations in Appendix B of this report.

A.3 Existing Data Gaps

The following data gaps were identified. Gathering
this data will likely be useful, or necessary, for ad-
vancing GI/BI projects in future phases of the project:

Watersheds

While some regional-scale watersheds were provid-
ed related to water supply, subregional or finer-scale
watershed boundaries within the City are needed
to support comprehensive blue infrastructure plan-
ning. In the absence of existing watershed boundary
data, topographic data can be used to produce gen-
eral watershed boundaries (urban drainage systems
can be more nuanced though, depending on drain-
age infrastructure system design).

Groundwater basins

The Stillwater Sciences team was informed that
groundwater recharge data is unavailable as of the
project period, as studies are currently being carried
out by the Directorate General of State Hydraulic
Works (DSI).

Topography

Topography factors such as slope, aspect, and de-
tailed elevation data are important for understanding
microclimates and flooding. High resolution (5-meter
or finer) digital elevation model data is available for
Konya through public sources.

Land Use or Zoning designations

The development plans for the Gedavet Ecological
Corridor Urban Design Preliminary Project include
symbology that is not defined within the documents.
This will be needed for all pilot areas as a next step.

Additional plans and projects in motion related to
Green and Blue Infrastructure

Other plans may contain information that may shape
the GI/BI Framework (e.g., City growth plan). Oth-
er infrastructure projects in progress may become
more effective at achieving regional goals by includ-
ing them in the GI/BI Framework (e.g., flood control
projects).
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The following table summarizes the above data gaps, and others, and potential data availability.

Geospatial Data - Ecological

Watershed map (subregional-scale or finer within the City)

‘ Available Y/N

Appears to be unavailable for areas within the City of Konya and suitable
spatial resolution

Geology map

Available: https://www.mta.gov.tr/en/sayfalar/maps/images/1-500/KONYA.jpg

Soil map

Assumed to be available

Permeable soils map

Available: T. de Meester (Ed.), 1950

Stormwater/drainage/flood control system map

Assumed to be available

Water supply system map

Assumed to be available

Groundwater basins (within the city)

Groundwater recharge data is unavailable, studies are currently being carried
out by the Directorate General of State Hydraulic Works (DSI)

Soil or groundwater pollution maps

Unknown

Parks and open space system

Assumed to be available

Protected areas/conservation areas (habitat)

Assumed to be available

Sensitive species of conservation concern

Assumed to be available

Digital elevation map (DEM) at 5-meter pixels or contours, or finer

Slope map (1%-2% intervals)

Publicly available from various global geospatial datasets. High-resolution
DEMs may be available locally. Slope and aspect maps can be easily

Aspect map (8 classes)

produced from the DEMs.

‘ Available Y/N

Geospatial Data - Built/Demographic
Road classification system Assumed to be available
Vacant and disused land Unknown
Vulnerable populations Unknown
Disadvantaged communities Unknown
Reports and Plans ‘ Available Y/N

The UNDP document that is the basis for the Konya Climate
Adaptation Actions Matrix

Likely ongoing - https://www.undp.org/turkiye/news/climate-adaptation-
action-enhancing-turkey

Other past Konya green infrastructure projects or pilot plans

Unknown if available

Strategic plans/urban growth plans

Available: Konya Metropolitan Municipality 2019-2024 Strategic Plan

Agricultural system description and plans

Unknown if available

Characterization of/plans for vulnerable populations,
disadvantaged communities, etc.

Unknown if available

Climate change impact/vulnerability description

Unknown if available

Water supply, sewer, drainage/stormwater, flood control systems
description & plans

Assumed available

Parks and open space system & plans

Assumed available

Biodiversity/conservation system & plans

Unknown if available



https://www.mta.gov.tr/en/sayfalar/maps/images/1-500/KONYA.jpg
https://www.undp.org/turkiye/news/climate-adaptation-action-enhancing-turkey
https://www.undp.org/turkiye/news/climate-adaptation-action-enhancing-turkey
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A.4 Konya Climate Adapation Actions
Items - Green/Blue Infrastructure
Priorities Identification

The Climate Adaptation Action Items for Konya doc-
ument provides as a diverse list of opportunities for
climate resilience in Konya, as identified by experts
across a variety of impacted areas. However, the list
does not provide application guidance, including
how to prioritize these actions, how the various ac-
tions are interrelated, or their applicability to GI/BI
projects. The Stillwater Sciences team developed an
interactive Excel file (the “Functional Priorities Frame-
work") to identify and prioritize actions related to a
specific project type or study question as Appendix B
of this report. This file was used to support the identi-
fication, selection, and recommendations for the “Big
Ideas” presented in the main body of the report.

The table to the right presents a preliminary ranking
of GI/BI priorities for Konya. The ranking was based on
a simple scoring system that counted how frequently
each type of ecological benefit was mentioned in the
Actions List, and to what degree the action was likely
to provide the desired ecological benefit. It is import-
ant to note that this list is preliminary for the purposes
of initial identification of GI/BI opportunities and may
not fully reflect current or future priorities and oppor-
tunities. It is essential to obtain input and verification
of priorities from local stakeholders.

The following action types from the above list have
been identified as high priority for Konya but are not
comprehensively addressed in the actions list based
on our analysis (see Appendix B for more informa-
tion). These action types represent impactful next
steps for refinement and should be a priority for fur-
ther analysis, baseline data gathering, and planning.

Stormwater management
Flood mitigation

Extreme heat mitigation
Access to nature

Carbon emissions reduction
Carbon storage

YYYVYVYY

Priority | Action types and associated

ecological benefits

ranking

Drought mitigation
Water pollution mitigation
Stormwater management

. Habitat connectivity
Higher

priority

A

Community enrichment
Developmental footprint mitigation
Habitat enhancement

YIYYYYVYYVYY

Local water supply improvement/
protection

Flood mitigation

Extreme heat mitigation

Carbon emissions reduction
Access to nature

Edge effects mitigation

Urban forest benefits

Urban heat island (UHI) mitigation

Vegetation mortality mitigation
Extreme wind mitigation
Toxic air pollution mitigation

\J

Lower
priority

Carbon storage
Landslide and sinkhole mitigation

Soil contamination mitigation

Fire mitigation

Pest and invasive species mitigation
Noise reduction

YYYYY | YYYVYY VYYYVYVYYVYY

Litter reduction

A.5 Konya Spatial-Ecological Framework
Characterization

For Konya to receive the highest resilience benefits
from nature-based GI/BI strategies, projects must
be tailored to their unique ecological context, from
site-scale to city-scale. Therefore, the Stillwater team
employed an ecological approach to spatial charac-
terization of the city as a first step of synthesizing
baseline data into a framework for GI/BI recommen-
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dations. An ecological approach to urban and envi-
ronmental planning involves (1) recognizing urban
ecosystems, which are made up of unique combina-
tions air, earth, biota, and human/built conditions,
and (2) partitioning the city into spatial units with
analogous conditions, management needs, and GI/
BI opportunities (Barnes et al., 1982, Brown 2019).
This “city-as-ecosystem” approach provides a frame-
work so that analysis, planning, designing, and in-
vestments may be coordinated across the city with
an understanding of how one site impacts another,
while also serving individual projects to tailor GI/BI
strategies to the unique opportunities and condi-
tions of a project site.

The following preliminary framework of ecological
units for Konya applies urban ecosystem mapping
techniques drawn from the United States Depart-
ment of Agriculture’s Ecological Sections of the Unit-

A.5.1 Air

Cooled exurban

Urban mix

Urban core

ed States, and the Los Angeles Ecotopes Framework
(McNab et al. 1997, Brown 2019). Mapping of the
following four categories of factors of the urban eco-
system, air, earth, biota, human/social, are used to
characterize the Konya urban ecosystem. A synthe-
sized map of unique combinations of the four factors
follows and is used to identify the major ecosystem
types of Konya. These “composite ecotopes” are also
presented in the main body of this report to help or-
ganize and contextualize the “big ideas” recommen-
dations.

It is important to note that while the City Scan data was
an extremely useful starting point for this mapping ex-
ercise, formal geospatial analysis of the City Scan data
and addressing the data gaps listed above will be neces-
sary to improve spatial accuracy of this preliminary eco-
tope mapping and should be completed if this approach
is to be used further.

Proposed characterizations

Far from the urban core, has areas of relatively
moderate/low PM 2.5 pollution and cooler-than-
average summer surface temperature potentially
due to irrigation or veg.

Far from the urban core, has areas of relatively
moderate/low PM 2.5 pollution and hotter-than-
average summer surface temperature due to dry
conditions and/or industrial use.

Just outside of the urban core. Relatively high PM
2.5 pollution and a mix of summer temperature
conditions.

The city’s densest space. Highest PM 2.5

pollution and relatively average summer surface
temperatures, with coolest areas near urban green
space.

City Scan data layers used

Summer surface temperature, PM 2.5 Pollution
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A.5.2 Earth and water

Proposed characterizations

Areas of high elevation and slope. Mostly low areas
of flood risk, except for river paths and other low
points.

Areas of moderate elevation and slope. Mostly
Infiltration built-up land cover, but some areas of grassland
potential and agriculture. Likely ideal slope and soil
conditions for groundwater recharge.

Areas of relatively low elevation and slope, with
some local high points and ridges. Mostly built-up
ELAC (AT 1.1 W land cover. Likely ideal for storm water conveyance
and retention with some areas suitable for
infiltration

Areas of relatively low elevation and slope with
relatively higher risk of storm water and river

UEIMLEREIGUEN f00ding. Likely to benefit from flood mitigation
urban measures. Potential for infiltration.

City Scan data layers used

River flood risk, Pluvial flood risk, Elevation, Slope, Land cover, Urban extent and change

A.5.3 Biota

Proposed characterizations

Areas of high slope and summer surface
temperature, with lower human development and
higher amounts of grassland.

Mix of built-up areas and dry natural areas, overall
lower human development.

Areas of relatively higher green space, as evidenced
by land cover and summer surface temperature,
utilized for agriculture or lower-density residential.

Irrigated
exurban

Areas of primarily built-up land cover and high
Urban built-up population density.

Areas in high-density urban core with a relatively
higher amount of green space, as evidenced by
tree cover and summer surface temperature.

Urban with
green space

City Scan data layers used

Green spaces, Forest and deforestation, Elevation, Land cover, Summer surface temperature
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A.5.4 Human and social factors

Proposed characterizations

Areas of higher levels of economic activity and
Higher relative wealth, and both closer proximity to and
concentration a larger quantity of schools, health facilities, and
of wealth and police stations.

resources

Areas of average levels of economic activity and
Moderate relative wealth, and moderate proximity to and
concentration availability of schools, health facilities, and police
of wealth and stations.

resources

Areas of lower economic activity and relative
wealth, and remotely located from schools, health
facilities, and police stations.

City Scan data layers used

Population density, Infrastructure assets, Relative wealth, Access to schools, Access to health care,
Urban extent and change
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Spatial unit

Suburban
uplands

Partially flood-
prone suburban
lowlands

Urban uplands

Partially flood-
prone urban
lowlands

Partially flood-
prone exurban
lowlands

Agrarian
exurban uplands

Air

Moderate to relatively hot,
especially closest to built-up
areas. Medium PM 2.5 pollution.

Proposed characterizations

Earth / Water

High slope, erosion-prone,
mostly east-facing. Some
flood risk, which is almost
entirely concentrated around
Meram Creek, a channelized
water body and topographic
low point.

Biota

Primarily dry grasslands
with some built-up land.

Human / Social

Low population density, lower
income with lower access

to resources, especially at
northern and southern edges
of the city.

Relatively cool, medium-to-
high levels of PM 2.5 pollution,
increasing closer to the urban
core.

Moderate slope with low
ridges and valleys. Potential
alluvial fans and permeable
soils, indicating potential

for groundwater recharge.
Low risk of flood, with risk
concentrated around Meram
Creek.

Dry, low amounts green
space especially in the
north, mostly built-up
land.

Moderate population density,
higher relative wealth
compared to exurban areas
and suburbs to the east.

Relatively cool, high levels of PM
2.5 pollution.

Low to moderate slope.
Areas of high risk of both
rainwater and river flooding,

especially rainwater flooding.

Mix of built-up land

and irrigated green
space. High tree canopy
compared to other urban
areas.

Mostly moderate to higher
population density, higher
relative income

Moderate temperatures with
higher temperatures to the east,
closer to city center. High PM 2.5
pollution.

Moderate to low slope, low
elevation. Little flood risk.

Almost entirely built-up
land with some trees and
green space.

High relative wealth, high to
moderate population density.

Moderate temperatures with
cooler pockets around areas

of high urban green space and
at the periphery of irrigated
exurban. High PM 2.5 pollution.

Moderate to low slope, low
elevation. Areas of high flood
risk in low areas following
historic stream courses.

Almost entirely built-up
land with some trees and
green space towards the
south.

High relative wealth,
especially within the
innermost ring roads. High
population density.

Hot, especially in dry grasslands
and bare areas. Moderate to
high levels of PM 2.5 pollution,
especially near the airport.

Very low slope and
potentially poor infiltration
potential, with mixed (low/
high) levels of flood risk.

Mix of built-up land
(airport), dry grasslands,
and bare earth.

Mostly lower population
density, lower income,
and resource-poor except
for recent urban growth
surrounding the airport.

Cool temperatures, with pockets
of heat in built-up areas to the
west. Moderate PM 2.5 pollution,
high higher concentrations in
more densely-populated areas.

High to moderate slope,

with higher slope closer

to the western mountains.
Some flood risk. Potential for
stormwater infiltration and
conveyance projects.

Almost entirely irrigated
agricultural land, with
small amounts of
grassland and built-up
land on the western
edge.

Highly mixed levels of
relative wealth, with lower
wealth in most intensively
irrigated areas and areas
with highest flood risk.
Moderate population density,
decreasing in agricultural
areas to the south.
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A.5.5 Composite Ecotopes

The following ecotopes represent a high-level, initial
partitioning of areas of analogous ecological condi-
tions considering four general “layers” that differen-
tiate urban ecosystems: air, earth/water, biota, and

A.6 Example Applications of Actions
within the Spatial Framework

The ecotopes framework can be used both for site-
and regional-level GI/BI analysis and planning. The
two tables below represent two example analyses: a

human/social factors (Brown 2019).

Site characterization

Ecotope layer

At the urban core, this area is hotter in .
the summer and experiences worse than
average air quality. There appears to be
some slope across the project site.

site-level characterization and preliminary analysis of
the Gedavet Ecological Corridor Pilot Project, and a
regional-level priorities and strategy analysis of the
Earth/Water ecotope units. Items marked with an
asterisk (*) denote strategies sourced from the
Climate Adaptation Actions for Konya list.

Preliminary site-level characterization and analysis: Gedavet Ecological Corridor Pilot Project

Preliminary site recommendations

Summer shade mapping can be useful for additional optimization and
identifying areas in need of cooling.
Produce an aspect map to identify further cooling needs/opportunities.

Project appears to be situated on high
ground without flooding issues. Prepare
watershed and drainage map to confirm.
Depending on the soils, there may

be opportunities for groundwater
infiltration.

Earth & Water

Maximize stormwater retention to reduce flooding downstream. Consider
bioswales or cisterns.

Consider permeable paving materials, French drains.

Riparian plains to direct runoff from built-up areas*

The project site is in a highly-built up
area, but with several larger green
spaces nearby, including such as nearby
Alaaddin Tepesi and Kultar Park.

Identify urban biodiversity suitability. Optimize planting pattern and structure
for target species.

Evaluate urban wildlife connectivity with adjacent green spaces, develop
connectivity strategy.

Carbon sequestration: maximize tree size, tree longevity, minimize maintenance
emissions, compost pruned material.

Calculate air quality benefits. Select species that maximize benefits.

Located by the city center, where there .
are many schools, resources, shops,
restaurants, and cultural institutions.
Currently a heavily-used area.

Human & Social

Include eco education programs to build awareness and conservation behavior.
Integrate with local school curricula.

Quantify human benefits to show value of the project: improved air quality,
access to green space, flood reduction, etc.

Explore opportunities for integrating tourism.

Share exemplary application of urban ecological thinking through publications,
awards, etc.

Regional-level priorities and strategy analysis: Earth and Water

Ecotope characterization Overall strategy

Possible actions and BMPs

Erosion control. These areas are likely at
lowest risk of flood, except for river paths
and other low points. Landslides and other
earth movement may be a concern here.

Native vegetation adapted to growing on slopes can be used for
erosion control, which also create connectivity and can function as
living windbreaks*

Infiltration potential

(Moderate slope areas) alluvial fans.

Likely the highest infiltration potential due to

Larger agricultural lands, decommissioned military lands*, and
empty lots in this area to be developed as possible as infiltration
grounds

Flat, dry urban

areas.

Prevent runoff into downhill, flood-prone

Water conveyance and retention.

Opportunity for stormwater capture, treatment*

Develop neighborhood-level typologies for carving out space for
green spaces, especially in areas with low access to nature (Vacant
lots, High setbacks on new construction)

Flat, flood-prone urban Flood mitigation

Flooding corridors that divert from transportation infrastructure*
Riparian plains to direct runoff from built-up areas*
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