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1. Foreword 
 

Measured on geohistorical timescales, human-made climate change has barely begun, and yet it is already beginning to 
unleash its immense power. As a result, glaciers will melt, mountains will collapse, and certain regions will become 
almost uninhabitable due to increasing heat. The binding corridor for limiting global average temperatures, established 
at the 2015 Paris Climate Conference, has already been reached, and humanity will now have to face the 
unprecedented challenge of learning how to live within a changing climate. 

Cities play a pivotal role in this, as they are not only the greatest engines of growth and consumers of resources and 
goods on our planet but also the largest emitters of greenhouse gases. The way this growth continues—if current 
patterns of consumption and production persist—poses one of the greatest threats to humanity itself, since the 
resources required for an urban lifestyle will become increasingly depleted in the 21st century. Our cities are inefficient 
when it comes to sustainability and climate protection. This affects all aspects of life: the way we live, the goods we 
consume, how we work and move around, and how raw materials enter and waste leaves the city—or whether it is 
recycled at all. 

Moreover, enormous amounts of “embodied energy” are bound up in urban infrastructure, and producing the 
infrastructure and the necessary materials releases about 7–8% of global emissions year by year. Since these materials, 
i.e. concrete, glass, metals, etc. absorb radiant energy more effectively than the most natural ones, our cities heat up—
worsening human health. 

So what can we do? Instead of drifting into a dystopian urban future, can we create a eutopia—a positive vision for 
urban life in the 21st century that is sustainable and livable? And, above all, how do we get there? We must  

fundamentally rethink how we build infrastructure. We need to turn cities from carbon sources into carbon sinks. This 
can be achieved, for example, by using materials that store CO₂, such as wood—a traditional building material whose 
remarkable capacity for carbon storage has become especially important in the context of today’s climate crisis. 

Modern wooden buildings offer additional benefits: they are perceived as warm and comfortable, can protect against 
heat, and provide excellent stability against earthquakes—provided that timber resources are harvested sustainably. 
Yet there is no single solution for a sustainable city; rather, a range of coordinated measures is needed. To reduce heat, 
the city of the future must be “green.” Miyawaki forests, for instance, are small, dense, and biodiverse patches of forest 
created on limited space by planting many native species close together. They evaporate significant amounts of water, 
grow quickly, support high biodiversity, and enhance CO₂ absorption—making them ideal for urban greening and 
environmental protection. Ventilation systems such as wind towers and qanats—used for centuries in Persia— or well-
planned wind corridors can also help cool urban districts. Drinking fountains and sunshades are further effective 
measures. 

A climate-conscious urban design that integrates cooling and ventilation, sustainable and efficient mobility, equitable 
participation, and materials that store rather than emit CO₂ would truly be a vision. If this is combined with a circular 
economy, the narrative of a climate-neutral and livable city could become reality—for, in truth, this vision is not 
optional but essential. 

Prof. Dr. Jürgen P. Kropp    

Bauhaus Earth & Potsdam-Institute for Climate Impact Research 
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2. Introduction 
 

Cities play a dual role in climate change—they are both 

major contributors to it and highly vulnerable to its 

impacts. This dynamic creates a feedback loop that 

exacerbates urban challenges, where urban 

contributions to climate change worsen the very risks 

that urban centers face (fig. 1.1). As cities worldwide 

experience the impacts of climate change including 

rising temperatures and more frequent heatwaves, the 

need for proactive, risk-informed planning has never 

been more urgent. Urban areas, with their dense 

infrastructure and limited green spaces, amplify the 

effects of extreme heat, exacerbating health risks, 

energy demands, and social inequalities. Climate 

hazards rarely occur in isolation—they interact with 

each other and with urban systems, creating 

compound risks that amplify vulnerabilities.  

Nevertheless, cities are also at the forefront of 

innovation, pioneering strategies to mitigate heat and 

build climate resilience via integrated risk-informed 

planning. It entails systems thinking by addressing 

hazards as being interconnected, as well as devising 

solutions that respond to these linkages while 

maintaining an equity focus of prioritizing vulnerable 

groups. 

Championing risk-informed planning and heat 

mitigation in local governance calls for multi-

dimensional action: at the urban policy front as well as 

integration of the identified risks into established 

concepts of urban development in order to safeguard 

urban ways of life and citizen’s well-being. 

Furthermore, the reformed policies and strategies 

should be accompanied with legal and regulatory 

frameworks (zoning, building codes, green standards).  

 

Meanwhile, the overall process can only be sustained 

via co-creation, i.e. utilizing vehicles for multi-

stakeholder collaboration (government, NGOs, private 

sector, academia) and community engagement. 

 

Figure 2.1: Examples of the influence of urban growth on thermal balance and energy performance, created by author 
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Purpose and methodology 

Cities Leading by Example: A Guidebook on Risk-

Informed Planning and Heat Mitigation serves as a 

practical guide for municipal actors, urban planners, 

policymakers, and community leaders seeking to adopt 

risk-informed approach and to integrate heat 

adaptation into their planning processes. Drawing on 

practice-oriented examples, this guidebook delves into 

city experiences in devising policies and strategies, 

optimizing the institutional set-up and steering 

structures, pursuing effective communication and 

public engagement as well as utilising evidence-based 

planning using climate data. 

By learning from cities that have successfully 

implemented solutions in the field of heat mitigation 

and risk-informed urban development, we can create 

more livable, sustainable, and resilient urban 

environments. This guidebook offers actionable 

insights, data-driven approaches, and adaptable 

solutions to city planners.  

Five identified fields of action serve as entry points and 

guidance for developing, implementing and sustaining 

locally-adapted solutions, namely:  

1. Policy, strategic planning, institutional setting  

2. Evidence-based, climate data availability and 

interpretation  

3. Steering, communication, cooperation for a 

common understanding  

4. Public engagement, people-centric, awareness 

building 

5. Financial and technical resources availability 

The case studies discussed in this guidebook shed light 

on some of the employed risk-informed planning and 

community-centered approaches to heat adaptation. 

The guidebook also provides insights about tools for 

identifying heat-prone areas, vulnerable populations 

(elderly, low-income groups), and mapping heat risks 

using Geographic Information Sytem and remote 

sensing. The showcased solutions incorporate 

components of: 1) monitoring, evaluation, and 

adaptive management, 2) developing key performance  

 

 

indicators (KPIs) for the devised response 

interventions, 3) data collection and remote sensing 

for monitoring, 4) feedback mechanisms for 

adjustment. Guidelines for examination of the 

feasibility of the proposed intervention and weighing 

the co-benefits/trade-offs are discussed in the 

concluding part of the guidebook. 

This guidebook showcases inspirational efforts 

undertaken by local actors to derive key takeaways on 

feasible immediate action that encourages long-term 

resilience planning. The exploratory journey begins 

from Germany, where the city of Lüdenscheid 

established structures and processes that enabled the 

city to proactively address climate change impacts over 

the long term through developing and adopting a 

tailored Heat Action Plan. We then transition to 

Nairobi, Kenya to learn about the approach adopted 

for community-centered climate response which 

revealed important learnings related to understanding 

the human experience of heat and the power of 

community engagement and collaborative 

partnerships. Not far away in Egypt, the Urban Heat 

Adaptation plan for Aswan city serves as a model for 

urban climate resilience. We fly afterwards back to 

Europe and land in Montenegro to explore the Primary 

School Reconstruction in Cetinje, which has proven 

that the municipality with its strong focus on 

implementing new standards and global policies, 

particularly in the realm of energy efficiency for public 

buildings, can effectively bridge hierarchical gaps to 

facilitate meaningful change. Nearby in Lviv (Ukraine), 

a network of green havens are netted across the city 

and the reader explores how they were realized. Then 

we bring into spotlight the nexus approach between 

climate change, disaster risk reduction and urban 

planning in eThekwini (South Africa). 

We conclude our journey with thoughtful reflections 

on the often-underestimated power of peer learning — 

a catalyst for dynamic knowledge exchange that 

enables cities to adapt and adopt solutions from one 

another. By asking tough questions and encouraging 

forward momentum, participants built both resilience 

and confidence. This environment also opened the 

door to identifying and pursuing tangible change 

initiatives. After all, despite differences in geography 

and resources, municipal actors face surprisingly 

similar challenges.
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2.1 Key Concepts and Definitions 
 

TERM DEFINITION & CONTEXT SCIENTIFIC REFERENCE1 

URBAN HEAT ISLAND 

(UHI) EFFECT 

The phenomenon where urban areas are warmer than their 

rural surroundings due to heat retention by buildings, 

pavement, and low vegetation. UHI intensifies heat risks and 

energy demand. 

Review of strategies mitigating UHI 

via urban design, green 

infrastructure, and materials  

HEAT MITIGATION 

STRATEGIES 

Methods such as shading, vegetation, reflective surfaces, 

water features, and urban geometry adjustments used to 

reduce ambient temperatures. 

Review on outdoor thermal comfort 

includes shading, urban form, 

green/blue/white surfaces  

REFLECTIVE SURFACES 

(COOL MATERIALS) 

High-albedo roofs, pavements, and walls designed to reflect 

solar radiation, lowering surface heat absorption. 

Meta-analysis showing cool roofs can 

reduce peak urban temperatures by 

up to ~3 °C 

GREEN AND BLUE 

INFRASTRUCTURE 

Integration of vegetation (trees, green roofs/facades) and 

water bodies to provide cooling through shade and 

evapotranspiration. 

Urban microclimate strategies 

highlighting trees, parks, water 

features, ventilation 

URBAN FORESTRY / TREE 

CANOPY 

Strategically planted trees reduce air temperatures, provide 

shade, improve thermal comfort, and support resilience. 

Urban forestry data: 10 m radius 

planting—–0.7 °C; 60–90 m radius—–

1.5 °C; saves thousands of lives ( 

COOL PAVEMENTS Pavement technologies—reflective coatings, permeable 

materials, evaporative designs—that lower heat absorption 

and ambient temperatures. 

EPA definition and real-world 

reductions: ambient drop 0.2–1.2 °C; 

surface reductions 2.6–4.9 °C  

URBAN GEOMETRY AND 

MICROCLIMATE DESIGN 

Street orientation, building layout, and urban canyon design 

influence wind flow and thermal conditions for outdoor 

comfort. 

Cooling review emphasizes 

importance of urban form and street 

geometry  

EFFECTIVE COOLING 

COMBINATIONS 

Combining trees, greenery, and reflective surfaces can yield 

stronger cooling than single-strategy approaches, though 

interactions vary by context. 

Simulation studies advocate isolating 

strategies and understanding 

interactions  

SCALED URBAN 

GREENING EFFECTS 

The interplay of tree canopy and impervious surfaces 

significantly modulates urban heat across scales. 

Global data on canopy–impervious 

surface interactions reducing heat  

EVIDENCE FROM CASE 

STUDIES 

Practical examples of implemented mitigation—green roofs, 

cool alleys, urban forests—with outcomes and lessons on 

governance and equity. 

Chicago’s Green Alley & green roofs; 

Melbourne’s urban forest strategy  

CONTEXT-SPECIFIC AND 

EQUITY 

CONSIDERATIONS 

Mitigation effectiveness varies by climate, urban form, and 

social factors—tailored, inclusive approaches are essential. 

Systematic review stresses context-

specific strategies and social inclusion  

ADVANCED MODELING & 

AI TOOLS 

Cutting-edge tools like AI-driven urban climate models 

enable hyperlocal thermal mapping and scenario analysis for 

planning. 

GSM-UTCI framework achieves 

±0.41 °C error, supports rapid city-

wide simulations  

 

 

1 See annex for the respective scientific reference 
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3. Voices from the Field of Action  

   City Planners Share Insights and Innovative Solutions 

3.1 Deep Dive Heat in the City – Lüdenscheid’s Path to a Heat Action Plan 

The city of Lüdenscheid, located in western Germany 

and nestled in the forested landscape of the 

Märkischer Kreis, has a population of around 72,000 

residents. The region’s temperate climate is 

characterized by an average annual temperature of 8.8 

°C, with an average of 21 °C in summer and 4 °C in 

winter. Like many municipalities worldwide, 

Lüdenscheid faces increasing challenges caused by 

climate change. Over the past decades, the average 

temperature has risen by 1.5 °C. The number of 

summer days (days with temperatures above 25 °C) 

has increased to an average of 26 days per year. The 

years 2022 and 2024 were the warmest on record, 

both with an average temperature of 10.2 °C. In the 

summer of 2019, Lüdenscheid recorded its highest 

temperature to date at 37.9 °C (see fig. (3.1.1)).  

In addition to rising temperatures, prolonged dry 

periods have become more frequent. The die-off of 

spruce trees caused by bark beetle infestations has had 

a severe impact on Lüdenscheid, significantly altering 

its forest landscape and increasing the risk of wildfires 

due to drought. 

Furthermore, the risk of heavy rainfall events has 

grown, as highlighted by the devastating floods of 

2021, underscoring the urgent need to address the 

impacts of climate change and develop concrete 

adaptation strategies. 

Figure 3.1.1: Warming Stripes Lüdenscheid 1881 – 2024 (German Weather Service, edited by LANUV NRW)
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Administration and Initial Situation 

In Lüdenscheid, the Department for Climate and 

Environmental Protection, Green Space Planning, is the 

lead authority for climate adaptation and serves as a 

coordinating body. This department is not only 

responsible for climate adaptation—particularly 

regarding heat and heavy rainfall—but also oversees 

municipal climate protection with the goal of achieving 

climate neutrality by 2045. Its scope of work further 

includes forestry, open space and playground planning, 

as well as integrating environmental concerns into 

urban planning. 

Because climate adaptation is a cross-cutting task, 

numerous other municipal departments and 

stakeholders are involved in addressing heat, including 

urban planning, urban drainage, green space 

maintenance, and social services. 

Even before the Deep Dive process began, Lüdenscheid 

had already conducted a comprehensive urban climate 

analysis that identified overheated areas within the city 

as well as key green and cold air generation zones. 

Building on this, the idea emerged to develop a Heat 

Action Plan in order to implement targeted measures 

to adapt to heat stress. Given limited staff resources, it 

was initially planned to outsource the preparation of 

this plan to an external consultancy. 

Another initial difficulty was that the issue of heat was 

not yet perceived as particularly urgent within the 

administration or by the general public. The health 

risks and long-term impacts of heat stress in the 

context of climate change were not yet firmly 

established in people’s minds, resulting in a lack of the 

necessary attention and prioritization. 

Deep Dive Process in Lüdenscheid 

At the start of the Deep Dive, the aim was to address 

the issue of heat in Lüdenscheid efficiently and 

strategically while developing concrete measures to 

reduce its impacts. The international exchange and 

structured process allowed the city to step back from 

day-to-day administrative routines and engage deeply 

with the challenges and solutions surrounding heat, 

significantly raising the topic’s profile within the 

department. 

Particularly valuable was the exchange of experiences 

with cities from countries such as Egypt, Kenya, 

Ukraine, and Germany. Despite very different climatic 

conditions—from extreme heat waves in Egypt to cold 

winters in central Europe—many similarities emerged 

regarding administrative structures and challenges. 

This exchange highlighted that many solutions are 

transferable and can be refined through joint 

discussions. 

 

Figure (3.1.2): Peer learning workshop in Nairobi 

Based on these insights, Lüdenscheid decided to 

develop its Heat Action Plan in-house rather than 

outsourcing it to an external consultancy. This 

approach saved financial resources, which could 

instead be allocated toward implementing measures. 

Successful initiatives from other municipalities were 

researched, adapted to local conditions, and 

complemented with original approaches. 

However, it was clear that the expertise of other 

municipal departments was indispensable—particularly 

for later implementation. One department alone 

cannot manage such an important topic or carry out a 

comprehensive package of measures. Consequently, 

the idea emerged to hold an internal workshop within 

the administration. 

All relevant departments—including urban planning, 

urbane drainage, fire services, social services, and 

green space maintenance—were invited. The goal was 

to address the initial challenge of lacking urgency 

around heat, jointly identify and prioritize suitable 

measures for Lüdenscheid, and define clear 

responsibilities to distribute the workload and 

integrate the topic sustainably into daily administrative 

practice. 

The workshop was moderated by Connective Cities, 

which provided a neutral and structured basis for 

discussion. The results clearly showed that other 

departments also recognized the importance of the 

issue and were ready to actively participate in 

developing measures. 



 

9 

 

 

Figure (3.1.3): Workshop of city administration departments 

in Lüdenscheid 

Based on the workshop outcomes, a Heat Action Plan 

comprising 15 measures in the fields of health & 

prevention, management of acute heat events, and 

structural adaptation was drafted. 

After refining the results, the Heat Action Plan was 

presented to policymakers and adopted by the city 

council in early 2025. 

The city is now in the implementation phase. In 

addition to internal administrative departments, 

further relevant stakeholders are gradually being 

engaged, including social institutions such as daycare 

centers and nursing homes, healthcare facilities, and 

civil society organizations working with vulnerable 

populations. 

 

Results and Implementation 

By summer 2025, the first measures of the Heat Action 

Plan had already been implemented, with a focus on 

awareness-raising and prevention: 

Development of a Heat Handbook: This practical guide 

educates the public on how to recognize heat stress 

and effectively protect vulnerable family members, 

such as the elderly or young children. 

 

Figure (3.1.4): Heat Handbook 

Creation of a Children’s Book: A playful, illustrated 

book teaches children and parents about the dangers 

of heat in an accessible way and provides child-friendly 

tips for staying safe during hot days. 

 

Figure (3.1.5): Children’s book 
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Awareness Campaigns for Local Clubs and 

Organizations: Groups that work with vulnerable 

populations or spend significant time outdoors 

received targeted training and informational materials. 

Expansion of the Refill Campaign: To improve access to 

free drinking water, the network of public refill stations 

in Lüdenscheid was expanded, allowing residents to 

refill their bottles for free at more locations across the 

city. 

These measures strengthen awareness of heat risks 

both within the administration and among the public, 

while building preventive structures for long-term 

resilience. 

The Heat Action Plan spans five years and will be 

regularly evaluated and updated to respond flexibly to 

new climatic developments. 

 

Lessons Learned from a Global Perspective 

The Deep Dive clearly demonstrated the added value 

that international networks bring to local climate 

adaptation. Comparing experiences with cities in vastly 

different climate zones—from Egypt’s scorching heat 

to the cooler regions of central Europe—revealed that 

despite diverse starting points, many administrative 

structures and challenges are remarkably similar. 

A key factor in Lüdenscheid’s success was the 

structured Deep Dive process, which provided space 

for professional exchange and peer learning. The 

ongoing dialogue with international partner cities 

helped identify, assess, and adapt proven measures to 

local conditions. It also became clear that effective 

adaptation strategies can only be developed and 

implemented when multiple municipal departments 

collaborate closely and share responsibility. 

A central takeaway was the importance of internal 

awareness-raising: The facilitated workshop not only 

generated concrete measures but also significantly 

increased recognition of the urgency of heat 

adaptation among participating departments. This laid 

the groundwork for embedding the issue in everyday 

administrative practices and addressing it across 

sectors. 

Moreover, the experience showed that local measures 

can be supported and accelerated through 

international knowledge transfer. Insights from other 

cities helped avoid unnecessary detours, harness 

synergies, and develop ready-to-implement solutions—

from drafting the Heat Action Plan to designing 

awareness campaigns and infrastructure adaptations. 

Finally, the Deep Dive illustrated that global 

cooperation can yield tangible results at the local level: 

Lüdenscheid not only developed and adopted a 

tailored Heat Action Plan but also established 

structures and processes enabling the city to 

proactively address climate change impacts over the 

long term. 

Further information: 

City of Lüdenscheid Website: 

https://www.luedenscheid.de/stadtentwicklung-und-

wirtschaft/umwelt-klimaschutz/klimaschutz-und-

nachhaltigkeit 

Everything related to heat: 

https://www.luedenscheid.de/stadtentwicklung-und-

wirtschaft/umwelt-klimaschutz/klimaschutz-und-

nachhaltigkeit/klimaanpassung/hitze 

https://www.luedenscheid.de/stadtentwicklung-und-wirtschaft/umwelt-klimaschutz/klimaschutz-und-nachhaltigkeit/klimaanpassung/hitze
https://www.luedenscheid.de/stadtentwicklung-und-wirtschaft/umwelt-klimaschutz/klimaschutz-und-nachhaltigkeit/klimaanpassung/hitze
https://www.luedenscheid.de/stadtentwicklung-und-wirtschaft/umwelt-klimaschutz/klimaschutz-und-nachhaltigkeit/klimaanpassung/hitze
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3.2 Mapping the Heat for a Community-Centered Climate Response in Nairobi 
 

Overview of Nairobi City County 

Nairobi is the capital and largest city in Kenya and 

among the fastest-growing cities in East and Central 

Africa. Nairobi was renamed a county (Nairobi City 

County) and consolidated into a city county in the wake 

of the New Constitutional Dispensation in 2010. 

Originally established as a railway depot in the 1890s, 

Nairobi has evolved into a cosmopolitan hub, hosting 

major international organizations and serving as the 

economic, political, and cultural heart of East Africa 

(Nyamai & Schramm, 2022).  It has complex temporal 

and spatial distributions of population, infrastructure, 

and socio-economic activities. The city is marked by 

stark contrasts: affluent neighborhoods and modern 

infrastructure exist alongside extensive informal 

settlements, which are centers of population growth 

and face significant challenges related to density, 

inadequate services, and environmental risks (Ren, et 

al., 2020; Carrier, 2019). Nairobi’s urban landscape is 

further distinguished by its proximity to green spaces 

such as Nairobi National Park, yet it grapples with issues 

like failing infrastructure, groundwater depletion, land 

subsidence, and environmental pollution, all 

exacerbated by rapid urbanization (Kirui, 2022; Oiro, 

2020; Carrier, 2019). Despite these challenges, Nairobi 

is recognized for its innovation and resilience, with city 

leadership increasingly committed to climate-

responsive urban planning and inclusive development 

(Carrier, 2019). This makes Nairobi a compelling case for 

pioneering adaptation strategies, such as the Heat 

Watch initiative, aimed at addressing climate 

vulnerability and improving urban sustainability (Scott, 

2017; Myers, 2015). 

Climate Change Impacts in the City 

Nairobi’s urbanization has precipitated significant 

alterations in its climate, evidenced by an annual 

population growth rate of approximately 6.9% (Ongoma 

et al., 2010). These demographic shifts are intertwined 

with environmental consequences, notably influencing 

the city's climate patterns which has led to severe 

climate change impacts, including more frequent and 

intense flooding, prolonged droughts, erratic rainfall, 

and rising temperatures. Rapid urbanization has led to a 

162% increase in urban sprawl and a 45% rise in average 

rainfall between 1984 and 2016, resulting in greater 

surface runoff and heightened flood risk, especially in 

informal settlements lacking adequate drainage and  

 

 

waste management systems (Njuguna & Munala, 2020; 

Abuje, 2020). These areas are particularly vulnerable, 

with residents, especially women, children and the 

elderly, facing health risks such as waterborne diseases, 

malnutrition, and mental health challenges due to 

extreme weather events (Balakrishnan et al., 2024; 

Andersen et al., 2023).  

The urban heat island effect, driven by dense 

construction and loss of green spaces, exacerbates heat 

stress and widens socio-

economic inequalities (Ochieng, 2024; Abuje et al., 

2020; Ongoma et al., 2010). Climate change also 

threatens food security and water availability, as 

unpredictable weather patterns disrupt agriculture and 

strain already limited resources (Kalele 2021; Kogo, 

2020). Environmental degradation further pressures 

energy use, biodiversity, and urban livability, making 

adaptation and mitigation urgent priorities (Corburn et 

al., 2022; Njuguna et al., 2020). Community-driven 

initiatives, such as citizen science projects in informal 

settlements, have highlighted the need for integrated 

strategies to improve infrastructure, health, 

and resilience (Corburn, 2022). Without significant 

intervention, Nairobi’s residents particularly those in 

marginalized communities will continue to face 

escalating risks to their health, livelihoods, and overall 

well-being (Balakrishnan et al., 2024; Andersen et al., 

2023). 

Number of Inhabitants 

Nairobi’s population was approximately 4.4 million 

according to the 2019 Kenya Population and Housing 

Census, and the city continues to experience rapid 

growth, with projections suggesting it could gain up to 

five million more residents within the next 15 years 

(Oiro et al., 2020; Carrier, 2019; Zulu et al., 2004. Over 

60% of Nairobi’s population is estimated to live in 

informal settlements, which occupy only about 5% of 

the city’s land area, highlighting the challenges of 

housing, sanitation, and public health (Ren et al., 2020).  

Responsible Body for Heat Mapping in Nairobi 

The heat mapping campaign in Nairobi was a 

collaborative effort involving several partners. Local 

partners included Kenyatta University, KCA University, 

and Nairobi City County. The CAPA Heat Watch 
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program, including equipment and procedures, was 

developed with support from national agencies and 

universities. The report was prepared by CAPA 

Strategies, LLC. The campaign was conducted as part of 

the CAPA-NIHHIS 2024/2025 Heat Mapping Campaign 

Duration of Implementation  

The planning, community engagement, training, and 

equipment preparation occurred over several months. 

The actual data collection was successfully executed on 

February 16, 2025, a designated high-heat day in 

Nairobi. 

Project Context 

The Heat Watch Nairobi project emerged from the 

critical understanding that extreme heat is a growing 

threat, and its impacts are not uniformly distributed 

across urban landscapes. Certain neighborhoods and 

groups face much higher risks. Urban heat distribution 

is shaped by land use, vegetation, urban design, and 

social factors, leading to significant disparities in heat 

exposure within cities (Chen, 2024; Naserikia et al., 

2023; Chakraborty et al., 2022; Tuczek et al., 2022; Shen 

et al., 2022).  The main challenge addressed was the lack 

of high-resolution, localized data on urban heat 

distribution, which is crucial for effective climate-

responsive planning. Data gaps hinder the ability of 

planners to target vulnerable neighborhoods or 

evaluate cooling interventions effectively. Traditional 

satellite-derived data provides broad patterns but often 

misses fine scale, street-level variations thus failing to 

capture the nuanced human experience of heat within 

diverse urban settings (Naserikia et al., 2023). 

Therefore, there is need for high-resolution data that 

combines satellite, in situ, and demographic data to 

enable more accurate mapping of heat exposure and 

identification of vulnerable populations (Li, et al., 2023). 

The campaign emerged within a policy environment 

increasingly prioritizing climate resilience. The city’s 

Climate Action Plan (2020–2050) and Kenya’s National 

Climate Change Action Plan provided a strong policy 

backbone. These frameworks emphasize risk-informed 

planning and community-centered approaches to 

adaptation. Key actors and stakeholders included 

campaign organizers, local volunteer data collectors, 

residents, municipal staff, health officials, emergency 

responders, researchers, and non-profit organizations. 

This collaborative approach ensured that the mobile 

monitoring study was co-designed to accurately 

measure heat across Nairobi's diverse land uses and 

geographical features. The project aimed to bridge 

innovations in community climate action, sensor 

technology, and spatial analytics to provide actionable 

data for local decision-makers. The project sought to 

better equip local authorities to safeguard human life 

against the escalating impacts of extreme heat by 

delivering detailed insights into the areas most affected 

by high temperatures. This evidence-based approach 

underpins a broader 'heat planning' framework, which 

provides a comprehensive strategy for adapting to heat 

by integrating local contextual information with heat 

data to identify at-risk populations and areas, thereby 

driving appropriate intervention strategies and policies.  

The campaign’s main objectives were: 

1. To generate high-resolution spatial data on 

temperature and humidity variations across 

Nairobi. 

2. To empower local communities through 

participatory data collection and climate 

awareness. 

3. To inform urban heat mitigation policies based on 

evidence and equity. 

Project Process 

The Heat Watch campaign followed a seven-step 

participatory approach developed by CAPA Strategies 

and refined over years through multiple iterations and 

peer-reviewed publications. The approach required 

strong leadership from local organizers (CAPA, 2025). 

1. Goal Setting: Campaign organizers defined the scope 

of their mapping efforts, prioritizing areas with 

environmental and social justice inequities. CAPA then 

segmented the study area into diverse routes, each 

encompassing varied land uses and covers. 

2. Engagement: Organizers actively recruited volunteers 

from various sources, including non-profits, universities, 

municipal staff, youth groups, and community 

networks. Simultaneously, CAPA designed data 

collection routes, incorporating key points of interest 

such as schools, parks, and community centers. 

3. Training: Volunteers participated in training sessions 

covering sensor use, safety protocols, and the science of 

heat islands to grasp the project's rationale, their roles 

in data collection, and to share their personal 

motivations. Participants signed liability and safety 

waivers, and teams were assigned to specific polygons 

and routes. 
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4. Activation: With support from local forecasters, 

organizers identified a high-heat, clear day for the 

campaign. Once confirmed, CAPA dispatched sensor 

equipment and bumper magnets to be distributed 

among the volunteer participants. 

5. Execution: Volunteer teams conducted the heat 

campaign by driving vehicles equipped with sensors 

along pre-defined traverse routes at coordinated hourly 

intervals. Every second, these sensors collected 

measurements of ambient temperature, humidity, 

longitude, latitude, speed, and course. The campaign 

successfully collected thousands of temperature and 

humidity data points during morning (6-7 am), 

afternoon (3-4 pm), and evening (7-8 pm) on February 

16th, 2025. The study area covered 500 km² and 

involved 21 routes, resulting in 116,256 measurements. 

6. Analysis: Upon completion of data collection, CAPA 

analysts embarked on a multi-stage process of data 

cleaning, including outlier removal, and utilized machine 

learning algorithms to generate predictive area-wide 

models of temperature and heat index for each 

traverse. The modeling methodology involved three key 

geospatial processes: downloading and filtering raw 

heat data, integrating and analyzing land cover data 

(from Sentinel-2 satellite imagery), and predicting and 

validating the models through cross-validation 

techniques. 

7. Implementation: The resulting maps revealed 

temperature differences of up to 9.5°C across Nairobi, 

with the hottest zones aligned with built-up, impervious 

surfaces and the coolest areas associated with urban 

forests and parks. These maps and datasets were shared 

with Nairobi County officials, planners, and community 

groups for integration into climate action planning. 

Teams met with CAPA and campaign organizers to 

discuss the findings and plan subsequent actions for 

addressing extreme heat distribution within their 

community. 

Cross-Cutting Themes 

Cross-cutting issues such as digitalization were integral 

to the project, as it heavily relied on sensor technology 

for data collection and advanced spatial analytics and 

machine learning algorithms for data processing and 

model generation.  

The campaign also emphasized community-based 

approaches, engaging local groups and fostering 

partnerships, aligning with principles of social equity by 

prioritizing areas experiencing environmental and social 

justice inequities. While not explicitly detailed regarding 

gender, the inclusive approach to volunteer recruitment 

suggests a consideration for broad community 

participation. 

Project Outcome 

The project successfully produced heat distribution 

maps for Nairobi, capturing variations across three 

distinct daily timeframes. This mapping facilitated the 

identification of areas at heightened risk of extreme 

heat, as well as cooler urban refuges that can serve as 

vital relief zones for residents by providing a detailed 

snapshot of how urban heat varies across 

neighborhoods and how local landscape features 

influence temperature and humidity. Additionally, the 

initiative generated forward-looking climate projections 

that outline potential heat scenarios extending to the 

year 2100, providing critical baseline insights for future 

heat planning (CAPA, 2025). Furthermore, the project 

focused on building the capacity of local stakeholders 

and volunteers, equipping them with the knowledge 

and tools necessary to understand, address and mitigate 

the inequitable risks associated with extreme heat in 

addition to fostering partnerships. The findings and 

insights derived from this work will significantly inform 

municipal adaptation and intervention strategies, 

ensuring that risk profiles are integrated into ongoing 

urban development efforts and policies, thereby 

promoting a more resilient urban environment. 

Figure (3.2.1) shows the routes traversed and respective 

temperature distributions during the campaign for the 

morning, afternoon and evening. 

 

Figure (3.2.1): Routes traversed during heatmap campaign 
(a,c,e) and respective heat profiles for morning (b), 
afternoon(d) and evening (f) 
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Figure (3.2.2 (d)) shows how heat varies with respect to 

the qualities of the land and associated land use 

characteristics across the city. It is often observed that 

densely built-up areas of the city tend to concentrate 

heat throughout of the day, exacerbating urban heat 

persistency.  On the other hand, large areas covered 

with forests e.g Karura forest tend to moderate 

temperature by providing a cooling effect. These 

findings can be used by the city county of Nairobi to 

improve mitigation measures against extreme heat 

conditions, by interventions such as increasing the 

green spaces and forests covers that can be used to 

combat heat stresses of the city that are likely to worsen 

under climate change conditions.  

 

Figure (3.2.2): Heat levels for morning, afternoon and evening 
(a,b,c) and the associated variations based on landuse 
conditions (d) 

Outlook 

Nairobi aims to utilize the Heat Watch data as a resource 

to implement climate-smart zoning practices, enhance 

greening initiatives, establish effective early warning 

systems, and launch comprehensive public education 

campaigns. This data will be integrated into 

neighborhood planning frameworks, ensuring that it 

plays a crucial role in shaping future versions of the 

Nairobi Climate Action Plan. By embedding this 

information into the planning processes, the county 

seeks to create a more resilient urban environment that 

can better withstand the impacts of climate change 

while promoting sustainable development. To further 

amplify the effectiveness of this approach, the city is 

committed to continue fostering collaborations with 

organizations such as CAPA, universities, and civil 

society groups. These partnerships are essential for 

replicating and scaling the successful strategies 

developed in Nairobi to other cities across Kenya. By 

sharing knowledge, resources, and best practices, these 

alliances will not only enhance local climate resilience 

but also contribute to a broader national effort to 

address climate challenges, ultimately leading to a more 

sustainable future for urban areas throughout the 

country. 

Conclusion and Recommendations 

The Heat Watch Nairobi campaign offers lessons in 

addressing the escalating challenge of urban heat. A 

primary lesson is the critical importance of high-

resolution, localized climate data for effective climate-

responsive planning. The project demonstrated that 

fine-grained temperature and humidity mapping 

provides insights that can be integrated with the coarse 

satellite data in understanding the human experience of 

heat. Another key lesson is the power of community 

engagement and collaborative partnerships. The 

success of data collection, awareness-raising, and local 

ownership was directly attributable to the active 

involvement of diverse local stakeholders. The heat 

planning framework employed by CAPA Strategies, 

which positions Heat Watch data within a broader 

context of risk assessment and intervention strategies, 

is a highly effective model for urban adaptation. 

Recommendations 

• Continued monitoring as regular heat mapping 

campaigns would allow for tracking changes in urban 

heat islands over time and assessing the effectiveness of 

implemented interventions. 

• Policy integration: integrating high-resolution heat 

data into municipal planning, urban development 

policies, and public health initiatives. 

• Utilize the identified heat hotspots to implement 

targeted cooling solutions, such as increasing green 

spaces, promoting cool pavements, and establishing 

cooling centers, especially in vulnerable neighborhoods. 

• Sustain and expand public awareness campaigns 

about heat risks and protective measures. 

Further information: 

Contacts of the Responsible Body 

Nairobi City County Government 

Climate Change and Air Quality Monitoring Unit 

Website: https://nairobi.go.ke 

Email: environment@nairobi.go.ke 

mailto:environment@nairobi.go.ke
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3.3 Urban Heat Adaptation plan for Aswan city 
 

Aswan, a city in southern Egypt, is particularly 

vulnerable to the impacts of climate change, including 

extreme temperatures and altered patterns. The city 

has experienced significant warming, where 

temperatures reached a record 49.6°C in June 2024. 

Projections indicate that temperature in Aswan will 

increase 5.49°C by 2100 if global emissions continue 

unabated. This intense heat poses severe risks to human 

health, infrastructure, and urban liveability. 

Aswan Governorate, with an estimated population of 

approximately 1.63 million people as of 2021, is 

undergoing significant urban development project. This 

project is being driven by The Urban Development Fund 

at a national level to support Aswan Governorate, 

specifically its Urban Planning Department, all under the 

umbrella of the Connective Cities Deep Dive process. 

While the Connective Cities Deep Dive itself is scheduled 

for implementation from 2023 to 2025, the underlying 

project aims to continue the implementation of the pilot 

solutions beyond this timeframe, suggesting a long-

term commitment to sustainable urban development in 

the region. 

Context 

The development of the Urban Heat Adaptation plan for 

Aswan city enables addressing the city's extreme heat 

issues and enhance climate resilience. This 

comprehensive plan is structured around two primary 

components. The first is the Aswan Framework for 

Urban Heat Adaptation, which is further segmented into 

four critical areas: 1) Adaptation Planning and 

Implementation, 2) Preparedness, Communication, and 

Workers' Safety, 3) Built Environment, Infrastructure, 

and Managed Spaces, and 4) Ecosystem-based 

Adaptation. The Framework channeled lessons from 

international best practices with locally tailored 

solutions, employing a design thinking methodology 

that centered community needs while incorporating 

technical expertise from global partners to create 

effective, sustainable interventions.  The second 

component, the Heat Action Plan for the small 

neighbourhood of Al-Saeil Al-Gedid, emerged directly 

from the "Built Environment, Infrastructure, and 

Managed Spaces" segment of the framework, selected 

through a community voting process. 

 

 

To ensure the success of this initiative, effectively 

addressing several key challenges was essential. A 

primary concern was securing meaningful participation 

from all stakeholders in the multi-day workshops, which 

was achieved through targeted advance outreach and 

consistent follow-ups. Additionally, the potential 

difficulty in identifying priority issues among diverse 

stakeholders was mitigated using stakeholder analysis 

maps in workshops & structured facilitation techniques, 

fostering teamwork to establish common ground. Given 

the expected coordination challenges among various 

government and organizational bodies, relationships 

were mapped early on, and collaboration efforts were 

proactively facilitated from the project’s inception.  

The initiative also operated within key framework 

conditions, including alignment with national policies 

such as Egypt’s 2030 Vision and Sustainable 

Development Strategy, which integrate climate change 

into development planning. Our approach prioritized 

broad stakeholder engagement, bringing together a 

diverse group of actors like residents, NGOs, academia, 

and local government. We placed a strong emphasis on 

community participation by creating a cross-sectoral 

Heat Task Force within the Urban Development Fund 

and Aswan Governorate. This task force works directly 

with each stakeholder to address their specific issues 

and needs, ensuring a people-centered approach 

aligned with Aswan Governorate New Strategy. 

Data availability and accuracy posed significant 

challenges, especially given the limited timeframe for 

preparing the study and developing the necessary maps 

and technical analyses. To address this, the team 

coordinated with specialists and utilized open-source 

data to produce simplified maps that maintained a 

reasonable level of accuracy. As well as being guided by 

the Urban strategic plan for Aswan city. 

Furthermore, securing adequate financial support for 

the pilot project—estimated at 150,000 Euros for its 

core interventions—requires dedicated attention. The 

UDF team is currently working to mobilize funds from 

various sources to ensure its implementation.  

Process 

The Aswan Action Plan employed a multi-faceted 

process, human-centered design thinking framework to 
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develop and implement heat resilience strategies. This 

iterative process, encompassing Empathize, Define, 

Ideate, Prototype, and Test phases, ensures that 

interventions are not only effective but also tailored to 

the specific needs and cultural context of the Aswan 

community. 

Understanding Community Needs: Empathize and 

Define 

The initial phase of the Urban Heat Adaptation plan for 

Aswan city involved extensive engagement with local 

residents to understand their lived experiences and 

challenges associated with extreme heat. This deep 

engagement utilized a variety of qualitative and 

quantitative research methods, including surveys, in-

depth interviews, and participatory workshops held in 

Aswan.  

A critical component of this understanding was the 

observation phase, which highlighted a specific 

challenge: women's limited access to open public areas 

due to cultural norms prioritizing their privacy. This was 

further refined by data from vulnerability assessments 

and community feedback, which identified specific 

critical areas and needs. These included lack of shaded 

public spaces, limited access to cool drinking water 

during peak heat, insufficient early warning systems for 

heatwaves, and high heat exposure in open-air markets 

and low-income housing areas. 

 
Figure (3.3.1): Unrehabilitated open areas 

Participatory Research and Prioritization 

The transition from sensemaking to prioritization was 

facilitated by structured assessments, including the 

development of the Heat Vulnerability Index map. This 

tool provided a visual representation of five high-risk 

zones. Stakeholders then participated in a collaborative 

voting process to prioritize intervention areas, 

ultimately selecting "Elsail Elgadid" as the initial focus 

area.  

Co-Creating and Piloting Solutions: Ideate and 

Prototype 

The Ideate phase fostered a collaborative environment 

where stakeholders, including residents, urban 

planners, and climate experts, engaged in brainstorming 

sessions to generate innovative solutions (Heat Action 

Plan for the small neighbourhood of Al-Saeil Al-Gedid). 

This co-creation process yielded a diverse range of 

ideas, categorized into: 

● Heatwave early warning systems: a 

recommendation for providing residents with 

timely alerts about impending heat risks. 

Currently, the national Meteorological 

Authority issues warnings through their official 

website and social media, so our system would 

build upon that existing infrastructure. 

● Widening planting and shading in public 

spaces: To mitigate urban heat island effects. 

● Shading markets: To protect vendors and 

shoppers from extreme heat. 

● Providing cool drinking water stations: To 

prevent heat-related illnesses. 

Based on community needs, three key areas within Al-

Saeil Al-Gedid were selected to create managed public 

spaces, providing shades, seatings, and play ground. 

Additionally, GIS technology was used to strategically 

place cool drinking water stations to ensure optimal 

coverage of the entire area, based on an 80-meter 

walking distance. These locations also connected to the 

water network, considering both water consumption 

and refilling logistics. These locations will be shared on 

Al-Sail Al-Gedid's social media to ensure residents can 

easily find and use them during peak heat periods. 

 

Figure (3.3.2): Strategic Locations for Small Cooling Stations 
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Implementation and Optimization 

The pilot initiatives strategically focus on three 

interconnected implementation areas along a linear 

access line. The kids' areas are designed as multi-

generational spaces featuring easily maintainable play 

structures. The Public space is conceptualized as shaded 

gathering points to enhance community interaction. 

The women's open area prioritises providing a private 

yet accessible outdoor space, respecting cultural norms. 

This area also incorporates a nursery play zone for 

young children, allowing mothers to engage while their 

children play, alongside pergolas suitable for events or 

local product sales. This multi-functional project 

leverages existing building shade and new tree plantings 

to create effective cooling solutions within these blocks. 

These interventions are designed with scalability in 

mind, facilitating their future expansion and replicability 

to other neighbourhoods across Aswan and Egypt, 

taking into account the local context of each location 

and the community culture. This phase prioritizes 

community engagement through participatory 

workshops to gather feedback, refine interventions, and 

validate implementation feasibility, ensuring solutions 

are culturally appropriate and widely accepted.  

Outcome 

The intervention has delivered measurable results, 

following a participatory, community-driven approach 

from inception to completion. The process began with 

community engagement and needs assessments and 

will conclude with gathering user feedback to refine and 

improve the interventions. Key achievements include 

the development of a tailored Urban Heat Adaptation 

plan for Aswan city, One of our key achievements is the 

initial Urban Heat Adaptation Plan for Aswan, which 

presents a comprehensive, community-driven strategy 

to mitigate heat risks and directly responds to the city’s 

escalating heat challenges. Although this preliminary 

plan was created within the project's limited timeframe 

and scope, it provides a strong foundation that can be 

easily expanded upon and built out in the future. 

Additionally, the project produced a high-resolution 

urban heat map for Aswan and established a cross-

sectoral Heat Resilience Task Force, demonstrating a 

scalable model for climate adaptation that prioritizes 

local engagement and long-term resilience. 

Outlook 

The Aswan Action Plan prioritizes sustainability as a core 

aspect to ensure long-term impact, emphasizing local 

ownership, capacity building, and sustained funding 

pathways. To assess and enhance effectiveness, the 

project will collect performance data—such as 

temperature comparisons between shaded and 

unshaded areas and usage patterns of cooling drinking 

water stations—alongside qualitative feedback from 

resident focus groups, surveys of market vendors, and 

frequent users. These insights will guide refinements, 

from optimizing shade structure designs to developing 

scalable recommendations for broader city-wide 

implementation. 

Conclusion and Recommendations 

The Urban Heat Adaptation plan for Aswan city serves 

as a model for urban climate resilience where the key 

lessons learned emphasize the importance of: 

● Community-Driven Approaches: Engaging diverse 

stakeholders and prioritizing community needs 

through participatory processes is crucial for 

effective and sustainable interventions. 

● Data-Driven Prioritization: Utilizing tools like urban 

heat maps allows for targeted and efficient 

allocation of resources. 

● Integrated Solutions: Combining international best 

practices with local solutions, and fostering cross-

sectoral collaboration through initiatives like the 

Heat Resilience Task Force, are vital for 

comprehensive climate adaptation. 

● Strong Institutional Set-up and Communication: 

The success of such initiatives relies on resilient 

institutional frameworks and effective 

communication strategies to ensure widespread 

acceptance and long-term sustainability. The 

Aswan Forum emphasizes the need for strong 

institutions and engaging stakeholders, including 

youth and women, in policy-making and 

implementation. 

The lessons learned from Elsail Elgadid will serve as a 

model for future heat resilience efforts in Aswan and 

beyond, ultimately safeguarding public health and 

enhancing urban livability. 

Contacts of the Responsible Body: 

Urban Development Fund (UDF) 

Marwa Ahmed Soliman - General manager of 

international cooperation and community 

participation. 
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3.4 Enhancing Education and Sustainability in Cetinje: A Case Study of 
Primary School Reconstruction 
 

Cetinje, the Old Royal Capital of Montenegro, is a small 

town steeped in history, having been established in 

1482. It serves as the birthplace of Montenegrin history 

and is recognized for its rich cultural heritage. The old 

center of Cetinje is protected as a cultural heritage site 

and is included on the UNESCO tentative list, 

showcasing numerous historical buildings and an urban 

layout that reflects its historical significance. Nestled 

between the sea, mountains, and lakes, Cetinje is 

surrounded by beautiful, untouched nature, making it a 

unique location. Situated at an elevation of 670 meters 

above sea level and approximately 30 kilometers from 

the coastline, Cetinje experiences a mild continental 

climate characterized by four distinct seasons. Summers 

are warm, while winters can be cold, often accompanied 

by snowfall.  

 
Figure (3.4.1): Mountain Lovćen  

 

Description of the severe climate change impacts in 
the city  
 

Climate change has led to variations in spring and 

autumn, with rising temperatures and abrupt 

transitions between winter and summer. Notably, 

Cetinje is one of the rainiest cities in Europe, receiving 

around 4,000 millimeters of precipitation annually, 

particularly during the winter and autumn months. 

 
Figure (3.4.2): Skadar Lake and Rijeka Crnojevića (river) 

 
Number of Inhabitants  
As of the 2024 population census, Cetinje has a 

population of 14,465 residents.  

  
Responsible body for implementation:  Old Royal 
Capital Cetinje and the Ministry of Education, Science, 
and Innovations (supported by  Ministry of Energy for 
the Phase 1) 
 
Duration of implementation: 2023 -2024 for the Phase 
1 and for the  Phase 2 started from 2024 and still in 
progress 
 
 
Context  
The local authorities are increasingly aware of the 

challenges posed by climate change and the need for 

energy efficiency measures, particularly in light of the 

environmental issues arising from construction growth. 

This awareness has opened up significant opportunities 

for local governance to address these challenges 

effectively. 

One of the key projects currently underway is the 

reconstruction of the Primary School "Lovćenski 

partizanski odred." This initiative is crucial for the local 

community and is being implemented in two phases. 

The first phase focuses on enhancing the energy 

efficiency of the existing school building, while the 

second phase involves the construction of a new sports 

hall adjacent to the main school building. 
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Figure (3.4.3): Old Royal Capital administrative building 

Process 

The project originated from a proposal by the Cetinje 

Local Government to the Ministry of Education, Science, 

and Innovations, aiming for collaborative efforts to 

improve educational facilities. Education and its 

infrastructure fall under the legal purview of the 

Ministry. In the initial stages, both parties worked 

together to resolve legal issues concerning the existing 

school building, paving the way for further 

improvements. The project encompasses the 

renovation of the current building, incorporating energy 

efficiency measures, and designing a sports hall that will 

be connected to the existing structure, along with 

landscaping the school yard. 

To ensure a comprehensive approach, the Municipality 

conducted various studies to assess the existing 

building's capacity, evaluate interior and exterior 

conditions, and consider the needs of students and 

staff. These assessments informed the necessary steps 

for construction work and project documentation. 

After completing all required administrative and legal 

procedures, the project was set for implementation in 

2023. The first phase, focusing on energy efficiency, was 

prioritized. In 2024, the project received significant 

backing through the "Promotion of Energy Efficiency in 

Public Buildings – Greening Public Infrastructure in 

Montenegro" (PEEPB) initiative. This program, funded 

by the Ministry of Energy of Montenegro and the KfW 

Bank of Germany, allocated €9.6 million (excluding VAT) 

for upgrading several school buildings across 

Montenegro, including two schools in Cetinje. 

 

Figure (3.4.4): School “Lovćenski partizanski odred” under the 

construction works on the roof and façade 2024. – PHASE 1 

 

 

Figure (3.4.5): 3D model of future sports hall adjacent to the 

existing building – PHASE 2 

The second phase, which involves the design of the 

sports hall, commenced in 2024 and is currently in the 

process of obtaining a building permit, expected by May 

2025. Construction work for the sports hall is 

anticipated to begin in the summer of 2025, following 

the completion of public procurement procedures, 

which typically take a few months to finalize the 

selection of a construction and supervisory company. 

Both phases of the project are closely interconnected, 

with the primary challenge being the integration of 
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information and documentation from the two 

responsible authorities. Once the second phase is 

completed, the school building will be fully equipped to 

meet the needs of primary school education. 

This initiative, which began with an agreement between 

the Old Royal Capital Cetinje and the Ministry of 

Education, Science, and Innovations, aims to enhance 

educational facilities alongside other community 

projects under the Montenegrin Government's 

responsibility (kindergarten, hospital, elders care facility 

etc.). The City Chief Architect and the Secretary of the 

Secretariat for Spatial Planning and Environmental 

Protection have also contributed professionally to this 

effort, demonstrating a commitment to the local 

community. 

Local authorities in Cetinje are dedicated to supporting 

public institutions and initiating various projects 

through an annual Development Program and an 

investment budget that constitutes 0.6% of 

Montenegro's state budget for the year.  

 
Outcome  
This project is expected to benefit school employees, 

students, and the broader community by providing 

optimal conditions for 600 students, adhering to 

standards of energy efficiency, environmental 

protection, safety measures, and accommodating 

various sports and extracurricular activities. The project 

significantly enhances the sustainability of the existing 

building in accordance with current standards and 

regulations. Although the initial idea included the 

installation of a solar plant on the roof to make the 

school self-sustaining, legal complexities have delayed 

this aspect, leaving it as a potential future 

consideration. Nevertheless, the project has addressed 

critical issues related to the existing building and 

established a solid foundation for future sustainability 

efforts. 

 
Outlook  
In the context of Cetinje's commitment to sustainability, 

this project serves as a model for future initiatives 

aimed at reducing carbon footprint and promoting 

environmentally friendly practices.  

The Municipality of Cetinje plays a vital role in 

supporting various facilities and institutions that benefit 

citizens, companies, tourists and other stakeholders. By 

fostering continuous (financial and logistic) support and 

interest, it establishes itself as a reliable partner in 

promoting environmental, economic and social growth. 

This commitment extends across multiple sectors, 

including education, healthcare, social care, culture, 

sports and tourism, ensuring a well-rounded 

development for the community. 

 
Conclusion and recommendations  
 
This project highlights the importance of collaboration 
between local authorities, government agencies, and 
international organizations in achieving common goals. 
The involvement of the Ministry of Energy of 
Montenegro and the KfW Bank of Germany in the PEEPB 
initiative underscores the significance of partnerships in 
driving sustainable development. 
 
A key takeaway from this initiative is that a municipality 

with a strong focus on implementing new standards and 

global policies, particularly in the realm of energy 

efficiency for public buildings, can effectively bridge 

local and state levels to facilitate meaningful change. 

The overarching lesson is that every goal can be 

elevated to higher standards of sustainability, and this 

new focus is already shaping future projects and 

improvements to existing facilities. 

As Cetinje continues to grow and develop, it is essential 

to prioritize projects that not only improve the quality 

of life for its citizens but also contribute to a more 

sustainable future. 

Contacts of the Responsible Body: 

Old Royal Capital Cetinje 

www.cetinje.me 

Chief City Architect:  

Marija Mrvaljevic- marija.mrvaljevic(at)cetinje.me 

Secretary of the Secretariat for Spatial Planning and 

Environmental Protection: 

Marija Prorocic- marija.prorocic(at)cetinje.me 

 

 

 

 

 

 

http://www.cetinje.me/
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3.5 Lviv’s Pocket parks: A network of green havens in the city 
 

Lviv is a major city in western Ukraine and a key cultural, 

educational, and economic hub. Located near the 

border with Poland, it has long served as a crossroads of 

European trade and culture. The historic core features 

well-preserved medieval and Baroque architecture, a 

vibrant arts scene, and a strong university tradition. Its 

UNESCO-listed historic center (as part of the Lviv—The 

City of Culture designation) reflects a rich blend of 

Polish, Ukrainian, and Austro-Hungarian influences. 

Notable institutions and landmarks include the Lviv 

Opera House, Market Square, Lviv University, and Lviv 

Polytechnic National University. The city is a center for 

education, research, IT, and tourism, hosting numerous 

festivals and events. 

Population: Approximately 700,000 residents in the city 

proper, with estimates typically ranging from about 

680,000 to 720,000 depending on year 

Responsible body for implementing the solution: 

Municipal institution City Institute 

Department of Ecology (Lviv city council) 

 

Climate change impacts in Lviv 

Global climate change is increasingly manifested in the 

form of rising average temperatures and the frequency 

of extreme weather events, with heat being one of the 

most critical factors for the urban environment. Data 

from the Lviv Airport weather station for the period 

1961-2020 show a steady increase in air temperature. In 

1991-2020, the average annual temperature increased 

by 1.1°C compared to the baseline climate period (1961-

1990). The warming covered all months of the year, with 

the most pronounced effect in summer and winter. 

There has been an increase in absolute maximums, the 

number of days with temperatures above 30°C, the 

duration of heat waves (from 5 to 24 events per 30 

years), and the frequency of tropical nights (from 1 to 

14 events). 

Extreme heat, exacerbated by the urban heat island 

effect, is the highest priority risk for urbanized areas, 

including Lviv. The replacement of natural surfaces 

with artificial ones changes the energy balance of the 

territory, which leads to an increase in temperature in 

urban areas. The geometry of dense buildings, such as  

 

narrow streets and tall buildings, further restricts 

natural ventilation, making it difficult to dissipate heat.  

As a result, surfaces continue to give off the heat 

accumulated during the day long after the sun goes 

down. 

Context  

In 2024, the City Institute conducted a comprehensive 

study of the urban heat island effect in Lviv 

(https://city-institute.org/en/archive). It included 

remote sensing, which was used to create the map of 

the land surface temperature and identify the most 

overheated areas of the city, where the surface 

temperature reached more than 42°C, while the 

temperature in the area with vegetation was below 

19°C. Additionally, field research was conducted, which 

found that after sunset, the air temperature in the city 

center was 5.5°C higher than in rural area.  

Rising temperatures and lack of good nighttime cooling 

pose serious health risks. They can cause heat cramps, 

exhaustion, heat strokes, and in some cases, even 

death. Vulnerable populations such as the elderly, 

people with chronic illnesses, the homeless, and those 

who do not have access to adequate cooling facilities, 

such as air conditioners, for socioeconomic reasons, are 

most affected by the heat. 

Process  

One of the most effective strategies for adapting to 

rising urban temperatures is the development of green 

infrastructure, particularly through the expansion of 

green spaces. This is especially crucial in densely built-

up areas where vegetation is scarce, ventilation is 

limited, and artificial surfaces retain heat, leading to 

prolonged periods of elevated temperatures. To 

maximize cooling benefits, green infrastructure should 

be incorporated into spatial planning from the earliest 

stages of urban development. However, in already 

developed urban cores—especially city centers—

available space for greenery is often limited, and 

existing vegetation tends to be sparse. In such contexts, 

nature-based solutions offer a promising pathway, 

enabling the strategic integration of green 

infrastructure elements even within highly constrained 

urban environments. 
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Lviv has long been known for its proactive and engaged 

residents who are committed to improving their city, 

with urban greening consistently ranking among their 

top priorities. Many citizens believe that increasing the 

number of trees and green spaces directly enhances the 

quality of life. In response to this strong public interest, 

the City Workshop project was launched, building on the 

foundation established by the City Institute to further 

promote sustainable and community-driven urban 

development. City Workshop is a festival in Lviv that 

brings together residents, local authorities, businesses, 

and community activists to improve the city. Through 

joint efforts, the initiative fosters dialogue, develops 

practical solutions, and implements projects aimed at 

making urban spaces more livable and inclusive. City 

Workshop 2024 was held across more than 10 venues in 

Lviv, attracting 1,600 participants—80% of whom were 

first-time attendees—and featuring over 80 diverse 

events. It was a record-setting year, with eight new 

public spaces created through collaborative effort. 

Innovations included themed tours, audio walks, and 

urban actions, with a strong emphasis on supporting 

internally-displaced persons, inclusivity, mobility, 

energy efficiency, and waste management. Each day, 23 

organizations helped turn ideas into reality. One of the 

pilots developed as part of Connective Cities’ Deep Dive 

was designed during the City Workshop and 

implemented as a pocket park at 51 Lincoln Street. In 

partnership with residents and local activists, the 

adjacent area was transformed into a pocket park, 

improving living conditions for the neighborhood and 

reducing heat impact in the area. 

The site for implementing this solution was selected 

based on the findings of a study that identified the 

presence of an urban heat island in the area. On June 

21, 2024, at 9:13 a.m., surface temperature 

measurements showed values ranging from 28–32°C 

within the target area. In contrast, the nearby green 

zone south of the pocket park registered temperatures 

below 25°C, while areas fully covered by vegetation 

recorded temperatures of less than 20°C. It is important 

to note that these measurements were taken in the 

morning, before solar radiation reached its peak. As the 

day progresses, the temperature contrast between 

vegetated and non-vegetated areas increases 

significantly, underscoring the area’s heightened 

vulnerability to overheating. 

 

Figure (3.5.1): Land surface temperature in the vicinity of 

Abraham Lincoln Street on June 21, 2024 

 

Although the pocket park at 51 Lincoln Street is spatially 

limited, its development aligns with key principles of 

climate adaptation in urban settings. Research has 

shown that even small green spaces in densely built-up 

areas can contribute to localized cooling by providing 

shade, facilitating moisture evaporation from plants, 

and lowering ground surface temperatures. The newly 

established green area is expected to help reduce 

daytime overheating in the surrounding neighborhood, 

enhance thermal comfort for nearby residents, and 

contribute to the overall environmental quality of the 

urban microclimate. 

Outcome 

The implementation of this nature-based solution was 

the result of a management approach based on the 

analysis of climate data. The specific site was selected 

based on the results of remote sensing of the earth's 

surface, which allowed us to identify the spatial 

structure of overheating within the city. This approach 

illustrates an example of evidence-based planning that 

integrates climate analytics into the decision-making 

process aimed at adapting to climate change at the local 

level. 

Although at the time of writing it is not possible to assess 

the cooling effect of the created space due to the limited 

period of observation after completion of the work and 

the absence of extreme temperatures in 2025, an 

approach for future analysis has been developed. Given 

the small size of the site, its impact cannot be detected 

by satellite monitoring methods. At the same time, 

further research envisages the use of microclimatic 

modeling using ENVI-met software, which allows for 

three-dimensional simulation of humidity and 
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temperature at the scale of urban neighborhoods. This 

opens up the possibility of qualitatively assessing the 

effectiveness of nature-based solutions even within 

small urban areas. 

Outlook 

In the context of strategic development, the city has 

clearly committed to advancing green technologies and 

mitigating the effects of heat. Over the past six years, 

two major strategic documents have been developed: 

the Green City Action Plan (GCAP) and the Sustainable 

Energy Climate Action Plan (SECAP). These plans set the 

city’s goal of achieving climate neutrality by 2050, 

expanding green spaces, increasing the share of 

renewable energy in Lviv’s energy mix, and creating an 

attractive investment environment for partners from 

various countries. Additionally, as part of the European 

Commission’s SPARCS project, a climate neutrality map 

has been produced. This map clearly delineates the 

city’s development across multiple sectors and outlines 

the objectives Lviv has established for 2050 to reach 

climate neutrality. 

Figure (3.5.2): Local residents, volunteers, and organizers of 

the City Workshop festival during the creation of the pocket 

park 

 

Conclusion and recommendations 

The Lviv pocket-park pilot demonstrates a 

measurable reduction in ambient heat within a 

residential microclimate and confirms that greening 

interventions can significantly mitigate urban heat 

island effects, especially in areas lacking green space. 

The cooling impact observed in the pocket park area 

supports greening as a practical, scalable strategy for 

climate resilience in the city. Equally important, the 

active involvement and sustained interest of local 

residents were pivotal to the project’s momentum 

and acceptance. Community engagement not only 

enhanced project outcomes but also fostered a sense 

of ownership that increases the likelihood of long-

term maintenance and future greening initiatives. 

The results indicate that targeted greening in under-

served neighborhoods can yield meaningful thermal 

benefits and social dividends, empowering residents 

to participate in sustainable urban development. 

Recommendations 

• Scale up: Expand pocket parks and other green 
interventions in neighborhoods with limited 
existing greenery, prioritizing high-heat zones. 

• Maintenance and stewardship: Establish a 
community-led maintenance model with clear 
responsibilities, schedules, and simple success 
metrics. 

• Monitoring: Implement ongoing heat and 
vegetation monitoring to quantify benefits and 
guide adaptive management. 

• Community engagement: Formalize resident 
forums, workshops, and volunteer programs to 
sustain interest and participation. 

• Integration: Align greening with broader city 
climate and housing policies, secure diverse funding 
(public, private, grants), and set measurable targets 
for green coverage and cooling effects.
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3.6 Spotlight: eThekwini Municipality climate responsive Municipal Planning  
NEXUS BETWEEN CLIMATE CHANGE, DISASTER RISK REDUCTION & URBAN PLANNING  

The Ethekwini Disaster Risk & Response Management Level 2 Plan encapsulates the nexus between climate change 

considerations, Disaster Risk Strategies and provides guidance regarding undertaking risk assessments for urban 

development. The primary purpose of the Level 2 Plan is amongst others to develop risk reduction strategies, to bring 

about enhanced preparedness, to ensure that there is effective and efficient response in order to build community 

resilience. It also outlines the Legal and policy compliance requirements; it promotes creation of public awareness as 

well as education. The Sendai Framework, endorsed by the United Nations, serves as the guiding document for the 

Disaster Risk & Response Management Level 2 Plan. The ultimate purpose of the plan is to protect lives, property, & the 

environment, strengthen community resilience, & ensure that eThekwini Municipality is better equipped to face the 

challenges posed by various disaster risks.  

With regards to urban planning the level 2 plans outline the following conditions as especially important to 

undertake risk assessment:  

Prior to the implementation of any risk reduction, preparedness or recovery program. During planning for large-scale 

housing, infrastructure, or industrial projects. When planning initiatives that impact the natural environment.  

When social, economic, infrastructural, environmental, climatic or other indicators suggest changing patterns of risk 

that increase the likelihood of significant disaster impacts.  The Ethekwini Disaster Risk and Response Management 

Level 2 Plan, in its commitment to safeguarding the region, must ensure that Disaster Risk Reduction plans, 

programmes , & projects are intrinsically woven into key developmental instruments like the Integrated Development 

Planning (IDP), Spatial Development Frameworks (SDF), Environmental Management Plans, and other strategic 

initiatives. By juxtaposing these assessments with the Spatial Development Framework (SDF) and sector departmental 

budgets, a holistic view of disaster preparedness will emerge. The integration of risk assessments in urban planning 

ensures that new developments are strategically located away from high-risk areas and are designed with resilience as 

a priority. As such, reducing urban vulnerability, exposure and strengthening coping capacity and building resilience to a 

wide range of shocks in eThekwini are central to ensuring sustainable and risk-informed urban development in the 

Municipality.  

The eThekwini Municipality participated in the initiative on risk-informed urban development (RIUD) which stems from 

the operationalisation of the implementation agreement between the SADC Disaster Risk Reduction Unit and GIZ from 

May 2022 till October 2023.The initiative on ‘risk-informed urban development’ was carried out in cooperation with the 

Connective Cities – Community of Practice for Sustainable Urban Development (CC) and implemented by GIZ on behalf 

of the German Federal Ministry for Economic Cooperation and Development (BMZ). Global Initiative on Disaster Risk 

Management and Connective Cities addressed the complex nature of risks to safeguard development gains in the urban 

sector and the SADC region. Risk Informed Urban Development aimed to strengthen and support agenda coherence 

among the different frameworks at global, continental and regional levels. For this purpose, specific consideration was 

given to the Sendai Framework for Disaster Risk Reduction 2015–2030 as the global footprint which calls for the 

incorporation of Disaster Risk Reduction measures into multilateral and bilateral development assistance programmes 

within and across all sectors, as appropriate, related to urban development, and adaptation to climate change, as well 

as to address the complex nature of risks and safeguard sustainable development (United Nations 2015b). 

Conclusion  

A well-coordinated and collaborative approach must be taken to transform current risk governance towards RIUD. 

Inclusive approaches to risk governance support the involvement of the government across national, regional and 

municipal scales working together with academia, news media, private businesses, Non-Governmental Organizations 

and civil society. By ensuring a role by all those affected by risks giving such actors a responsibility in handling their own 

resilience, vulnerability inherent in the city would be systematically addressed, thus leaving no one behind. Cities have 

become the centres of human activity and thus are exposed to the confluence of risks; therefore, Risk Informed Urban 

Development is so relevant. Cities should climate-proof all their projects to mainstream Risk Informed Development, 

thereby paying attention to urban dwellers and citizen’s knowledge, particularly in capitalising on the know-how of the 

technical staff at the local governments for better risk governance.
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3.7 From Talk to Action: The Role of Facilitation and Co-Creation to 
combat Urban Heat Island Effects  
 

Introduction: How to Spark Real Climate Action in 
Cities? 

Imagine you're a municipal climate officer faced with 

rising urban temperatures. You know the urgency of 

acting on Urban Heat Islands (UHIs), but you're unsure 

where to begin. How do you identify a feasible, visible, 

and inspiring starting point? How do you bring others 

on board without overwhelming them – or yourself? 

These are the questions many city practitioners face. 

And more often than not, they start too big: with lofty 

plans, high costs, vague commitments and finally less 

effective outcomes. 

Our experience as facilitators of an international 

learning journey on UHIs shows that there is a more 

effective path – one built on co-creation, small-scale 

change initiatives, and a guided process that helps 

cities move from abstract strategy to tangible action. 

This article shares the key insights, surprises, and 

success factors from the Deep Dive Journey promoted 

by Connective Cities. It involved an international group 

of representatives from five international cities 

including Nairobi and Mombasa (Kenja), Heidelberg 

and Lüdenscheid (Germany), Aswan (Egypt) and Lviv 

(Ukraine) who each developed and implemented UHI 

mitigation initiatives in their cities within a two years’ 

time phase. 

Three Pillars of Success: What Really Works 

The facilitation process included online meetings and 

three face-to-face workshops with all team members in 

Nairobi, Heidelberg and Aswan. We as facilitators 

guided a structured series of workshops and learning 

milestones. We worked out with the UHI experts three 

elements that proved critical for turning talk into 

action: 

1. International peer-to-peer learning that 
identifies shared challenges and sparks mutual 
inspiration. 

2. A guided process to design and test concrete 
pilot initiatives that blend technical 
innovation with social engagement. 

3. Iterative reflection, feedback, and 
support that helps scale and sustain early 
wins. 

Let’s explore how these played out in practice – 

starting with the unexpected power of peer learning. 

1. Peer Learning Across Borders: Discovering 

Shared Struggles and Joint Insights 

Our first Deep Dive workshop took place in Nairobi in 

February 2024. City representatives from diverse 

backgrounds came together to share the status of their 

UHI efforts: successes, obstacles, and all the doubts 

and bottlenecks they rarely voice at home. Using 

interactive methods, we encouraged them to look 

beyond technical fixes and dig into the deeper issues: 

Why do plans stall? Who isn’t listening? What’s really 

blocking progress?  

The surprise? Despite different geographies and levels 

of development, participants discovered they were 

struggling with almost identical challenges. 

Here are the four core questions they agreed make or 

break any successful UHI initiative: 

1. Data Access – How can we access trusted, 
actionable data to build urgency and justify 
action? 

2. Political Buy-in – How can we elevate UHI on 
the political agenda amid competing 
priorities? 

3. Cross-sector Collaboration – How do we 
mobilize diverse actors—researchers, city 
departments, NGOs –into a common effort? 

4. Citizen Engagement – How do we ensure the 
public understands, supports, and co-drives 
climate adaptation? 

This exchange of “cold” data and “warm” data (see 

textbox 1) created a shared language for moving 

forward. Based on these common challenges, the rich 

tacit knowledge, experience, and solution ideas from 

the international experts were brought to the surface 

in various reflection and exchange rounds.  
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As the group reflected jointly, participants discovered 

mutual learning opportunities despite their very 

different development contexts. Together, they made 

the step from raising awareness to prioritizing 

challenges and ideas for solutions. This laid the 

foundation for the next step: designing concrete, 

achievable change initiatives. 

 

2. From Dialogue to Doing: Designing Feasible Change 

Initiatives 

Armed with these shared challenges, we moved from 

conversation to co-creation. 

Idea Generation with a Purpose 

We introduced the concept of “change initiatives” – 

small, strategic projects designed to test new 

approaches, deliver visible outcomes, and generate 

momentum. Each mixed-city group brainstormed 

potential ideas. Then came the “ritual dissent” (see 

textbox 2) process: pitch your idea, listen silently to 

critical feedback, then refine your concept. This format 

encouraged honesty, creativity, and clarity. 

 
Figure (3.7.1): First group meeting in Lüdenscheid, Germany 

 

What Makes a Good Change Initiative? 

We supported the teams with guiding questions to 

further define their change initiative: 

• What are practical entry points at home? 

• Who are the champions – inside government 
or civil society – who can help? 

• Is it feasible to realise the initiative idea in the 
timeline and with available resources? 

• Does the change initiative idea align with the 
three key criteria: Is it feasible to be realised 
in the set time frame? Are their enough 
available resources (motivated stakeholders, 
financial resources, human capabilities)? Can 
the initiative start directly? 

Each team designed a pilot initiative and plotted next 

steps. Examples ranged from launching a pocket park 

at former parking places, designing heat maps, 

providing a shadow strategy for a quarter, hosting 

participatory workshops in informal settlements. and 

promoting tree planting initiatives with civil society 

actors. These ideas weren't just designing for design’s 

sake – they were prepared to validate the idea back 

home. 

Structured Feedback and Shared Progress 

Before leaving Nairobi, we facilitated feedback rounds 

on each team’s plan, introduced validation planning 

templates, and created a clear action roadmap for the 

next four months. The result? Everyone left with a 

realistic project idea, specific steps to take, and mutual 

accountability to keep moving. 

 

“Ritual Dissent is a process designed to test and 

improve ideas through focused, critical 

feedback—delivered without discussion, but 

with respect.” 

– Dave Snowden, Cognitive Edge 

Ritual Dissent is a group reflection method where 

one person presents an idea, then silently listens 

while peers critically challenge it. This 

uncensored, honest feedback helps clarify 

weaknesses, reveal blind spots, and strengthen 

the idea before further development or 

implementation. 

 

 

“Warm data shows us how things are 

interconnected – it is knowledge about 

relationships, not just things." 

– Nora Bateson, from “Small Arcs of Larger 

Circles” (2016) 

This emphasizes that warm 

data (relationships, motivations, perceptions) 

provides essential contextual and relational 

understanding, complementing the factual 

nature of cold data (facts, figures) in complex 

systems. 



 

27 

 

 
Figure (3.7.2): Structured Feedback rounds in Nairobi 

3. Validating Ideas and Building Momentum: Peer 

Support in Action 

In the following four months, up to the next face-to-

face workshop in Heidelberg in June 2024, the group 

met online several times. What stood out wasn’t just 

the progress – it was the trust that had grown among 

participants. People shared failures and frustrations as 

openly as their wins. This authenticity created a 

powerful learning space, and the group became more 

than a network – it became a support system. 

The facilitation flow of the workshop in Heidelberg was 

oriented towards finalising the pilot change initiatives 

for each city team and then developing a step-by-step 

action plan for the piloting phase. We provided 

structure for the action plan, emphasizing small and 

concrete steps for each step. Another comprehensive 

peer-to-peer feedback exercise facilitated mutual 

concretisation, strengthening and inspiration.  

We guided this process by  

• Creating a trustful and safe environment that 
led to open and honest exchange in the group 

• Facilitating peer to peer exchange, feedback 
of learnings and further adjustment of the 
initiative 

• Enhancing joint reflection on technical inputs 
and insights during the site-visits and scientific 
exchange 

• Providing orientation and structure, templates 
and taking care of deadlines for the realisation 
of the action plans.  

Prof. Jürgen P. Kropp from the Potsdam Institute for 

Climate Impact Research has accompanied the 

participants during the process to provide answers on 

technical data processing and software questions. He 

also shared practical case study experiences and 

insights from international projects. 

Surprise insight: Participants began adapting and 

adopting each other’s ideas. A city that had planned to 

hire an external consultant decided instead to co-

develop the concept using the peer-inspired templates 

and feedback. 

 
Figure (3.7.3): Feedback on validation in Heidelberg, Germany 

4. From Pilot to Pathway: Scaling What Works 

In the Aswan workshop in December 2024, the group 

gathered again to reflect on implementation and 

explore how to take their pilot further. 

By now, real action had taken place: projects had 

launched, new alliances had formed, and city officials 

had new legitimacy through their work. But the 

questions grew more complex: How do we sustain 

momentum? How do we scale without overreach? 

How do we fund the next phase? 

Digging Deeper with Uncomfortable Questions 

As facilitators, we didn’t offer easy answers. Instead, 

we asked the tough questions: 

• Is your initiative truly embedded in local 
structures? 

• What would make it last without you? 

• Who else needs to own this? 
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These conversations weren’t always easy, but they 

were transformative. Participants confronted 

uncomfortable truths – and emerged with stronger 

concepts, refined strategies, and renewed motivation. 

 
Figure (3.7.5): Peer advisory on the pilots’ upscaling 

Backcasting the Future 

Using a “backcasting” method (see textbox 3), city 

teams envisioned where they wanted to be in 2–3 

years, then mapped backward to define the next steps. 

The peer group once again provided honest, 

constructive feedback. 

Summary: Lessons learnt from the Deep Dive Learning 

Journey 

Lessons Learnt 1: The power of learning from others for 
own work motivation 

The journey brought together very diverse cities with 

different contexts, development realities, and urban 

challenges. Yet, the exchange enriched all participants 

in several ways: 

 

 

• Shared bureaucratic hurdles: German cities like 
Heidelberg or Lüdenscheid face challenges within 
their own departments and bureaucratic 
procedures that resemble those in Aswan or 
Nairobi. The scale of procedures may differ, but the 
underlying human and structural obstacles are 
strikingly similar. Discussing these openly allowed 
participants to recognise their own issues, reflect 
on them, and share motivational strategies to 
overcome them. 

• Different heat realities, shared tools: Cities such 
as Aswan and Heidelberg deal with very different 
levels of urban heat compared to Nairobi or 
Mombasa. Still, the tools developed—such as early 
drafts of urban heat maps and strategies—proved 
highly valuable for mutual learning. Exploring how 
these tools were created, what processes were 
followed, and what analyses were conducted gave 
less experienced cities concrete entry points to 
start their own work. 

• Keeping momentum under pressure: Cities like 
Lviv and Mombasa live through very different 
realities. For colleagues from Lviv, stepping outside 
the war environment and connecting with peers 
who face similar urban heat challenges created an 
important motivational boost. It helped them stay 
focused and maintain momentum despite 
extremely difficult circumstances. 

• Looking at one’s own work with fresh eyes: 
Explaining projects and strategies to outsiders 
pushes participants out of their comfort zone. It 
helps them see their own reality from a new, 
outside perspective. 

• Recognising shared struggles and solutions: 
Realising that German cities also face obstacles—
and that other international partners are actively 
testing innovative approaches—encourages all 
participants to keep moving forward, to 
experiment, and to avoid getting stuck in local 
challenges. 

Backcasting is a strategic planning method where 

participants define a desirable future and then work 

backward to identify steps needed to reach it. It 

encourages long-term thinking and creative solutions 

beyond current limitations. Backcasting is especially 

useful for complex sustainability or policy challenges 

where forecasting is limited by current trends. 

“Backcasting begins with defining a vision of 

success and then asking: What must happen to 

make this vision a reality?” 

– The Natural Step Framework 

Backcasting is a strategic planning method 

where participants define a desirable future 

and then work backward to identify steps 

needed to reach it. It encourages long-term 

thinking and creative solutions beyond current 

limitations. Backcasting is especially useful for 

complex sustainability or policy challenges 

where forecasting is limited by current trends. 
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Lessons Learned 2: The Power of Facilitated 
Communication 

Our role as facilitators was to: 

• Build trust through consistency, honesty, and 
open dialogue. 

• Create structure through templates, 
timelines, and tools. 

• Inspire action by highlighting what’s feasible, 
not just what’s ideal. 

• Encourage co-creation by elevating local 
knowledge and fostering peer exchange. 

• Challenge comfort zones with deep listening 
and provocative questions. 

Participants’ surprise: Being asked tough questions, 

and moving forward anyway, created resilience and 

confidence. It provided the chance to identify a 

concrete change initiative.  

This co-creative, guided, and peer-supported approach 

not only leads to better projects — it also helps to 

build better practitioners. 

 

Lessons Learned 3: The Power of Small Initiatives with 
Catalytic Impact 

Urban climate adaptation is often perceived as an 

overwhelming challenge — and in many ways it is. But 

as this journey demonstrated, change rarely starts with 

large strategies. It begins with small pilot initiatives 

that have catalytic potential. Much like the billiard ball 

metaphor, where one ball sets many others into 

motion, these urban heat island initiatives illustrate 

how a single small action can trigger movement across 

an entire system. 

From the authors’ perspective, these lessons from the 

Deep Dive have generated an impressive impact — one 

that goes far beyond the launch of individual small 

initiatives. 
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4 Conclusions: Guidelines for Assessing Feasibility and Evaluating Co-Benefits and 
Trade-Offs 
 

To support informed decision-making in risk-informed 

urban planning and heat mitigation, it is essential to 

systematically assess the feasibility of proposed 

interventions and carefully consider their broader 

impacts. The following guidelines provide a framework 

for evaluating both practical viability and potential co-

benefits or trade-offs: 

1. Assess Technical and Spatial Feasibility 

Evaluate whether the intervention is technically 

viable within the local context and compatible 

with existing infrastructure and land-use patterns. 

Consider spatial limitations, especially in dense 

urban areas, and explore adaptable or small-scale 

solutions where appropriate. 

2. Review Regulatory and Institutional Compatibility 

Determine whether the proposed action aligns 

with current regulatory frameworks, planning 

policies, and institutional mandates. Engage with 

relevant stakeholders early in the process to 

identify legal or procedural barriers and 

opportunities for integration. 

3. Analyze Economic Viability and Resource 

Requirements 

Estimate the total costs of implementation, 

maintenance, and long-term operation. Assess 

funding availability and explore potential financing 

mechanisms, including public-private partnerships, 

community contributions, or donor support. 

4. Identify Environmental and Social Co-Benefits 

Map out the positive secondary effects of the  

 

 

5. intervention, such as improvements in air quality, 

increased biodiversity, enhanced public health, or 

social cohesion. Prioritize actions that deliver 

multiple benefits across sectors and communities. 

6. Engage Stakeholders and Ensure Community Buy-

In 

Involve local communities, civil society, and 

technical experts in the decision-making process. 

Their input is critical to ensure that interventions 

are context-sensitive, culturally appropriate, and 

socially accepted. 

7. Evaluate Potential Trade-Offs and Unintended 

Consequences 

Consider possible negative impacts, such as 

displacement, increased maintenance burdens, or 

reduced land availability for other uses. Use 

scenario planning to weigh risks and ensure that 

trade-offs are transparently discussed and 

equitably addressed. 

8. Consider Long-Term Resilience and Adaptability 

Assess whether the intervention contributes to 

long-term urban resilience and can adapt to future 

climate and socio-economic scenarios. Favor 

flexible, modular, or scalable solutions that can 

evolve over time, i.e. upscaling via 1) 

standardization of design and replication, 2) 

planning  incremental upscaling, 3) financial and 

human resources allocation,  4) redefining the 

anticipated risks given the wider scale of 

implementation, and 5) monitoring of progress 

including the definition of key performance 

indicators. 
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