


CLUE
Community-led Lyulin 
Urban Empowerment 

for mitigating the Heat 
Island effect



1. PROBLEM IDENTIFICATION

1.1. Introduction 

1.2. Need Analysis

2. DESIGN SOLUTION

2.1. NBS proposed & case studies

2.2. PROPOSAL - CLUE 

3. IMPLEMENTATION

4. IMPACT

INDEX



ABOUT US

GROUP 5: 

● Elena Olmos (UA)

● Konstantin Bochev (SU)

● Martina Aleksieva (SU)

● Sergio Santos (UCP)

● Weronika Głodek (USil)



1. PROBLEM IDENTIFICATION



1.1. INTRODUCTION TO THE PROBLEM

Urban Heat Island (UHI)

❏ Positive temperature 
differences between the city 
and its surroundings, they 
usually reach their maximum 
a few hours after sunset

Strong UHI effect in Lyulin
❏ Lack of green urban 

infrastructure to mitigate 
the local microclimate and 
help with the UHI effect



1.2. NEED ANALYSIS

MACRO

MESO

MICRO



1.2. NEED ANALYSIS MACRO Political & Legal - 
❏ EU Framework for NBS
❏ Bulgarian Resilience and 

Recovery Plan
C5.I1: Integrating the ecosystem 

approach into and applying 
nature-based solutions to the 

protection of Natura 2000 sites
❏ The National Long-Term 

Renovation Strategy for the 
Building Stock (2020–2050)

Economic -
Sofia (41 billion BGN), Plovdiv (5.3 billion BGN), Varna (4.4 
billion BGN), Burgas (2.3 billion BGN), Ruse (1.7 billion BGN)

Technology- recent development in the country - fast 
improving (solar panels, water circularity, green walls, etc.)

Environment:
❏ 60% of the EU territory is urban or peri-urban 
❏ Climate change - need of mitigation & adaptation
❏ 78% of the population in EU countries would 

experience a summer UHI effect greater than 1°
C, and 20% more than 2°C

Social - 
❏ Human-nature & human-human 

disconnection
❏ Health 
❏ 75% of Europeans living in urban areas
❏ 75% for Bulgaria



MESO1.2. NEED ANALYSIS

Economic - 
❏ Limited financial incentives for 

private owners to invest in 
sustainability.

Social - 
❏ Weak community structures & 

limited civic engagement hinder 
co-creation of green spaces.

❏ Lack of awareness about UHI 
effects NBS

❏ Technology- • Emerging solutions (e.g. permeable 
pavements) are known, but not mainstreamed at 
the district level.

❏ Lack of technical capacity for NBS 
implementation in older housing structures.

Environment:
❏ High building density with low 

vegetation coverage intensifies UHI.
❏ Absence of ecological corridors or 

green buffer zones within the district.

Political & Legal - 
❏ Properties are privately 

owned - limits municipal 
intervention.

❏ Coordination gaps between 
municipal units (e.g., urban 
planning, environment).

❏ Weak enforcement of 
existing green infrastructure 
policies at the local level.

❏ INNOAIR project



1.2. NEED ANALYSIS MICRO

● Located in the northwestern part of Sofia Municipality.
● Largest residential area in Bulgaria.
● Large-panel constructions (about 70%), typical for 

Eastern European cities with a predominance of 
high-rise residential buildings (over six stories).

LYULIN

Characteristics: 

Demographics:

- Neighbourhood with the largest 
working-age population 



1.2. NEED ANALYSIS MICRO LYULIN

- compact combination of 
tall buildings with 
predominantly low 
vegetation and scattered 
trees.

Most common 
type of build up 
areas in Lyulin:



1.2. NEED ANALYSIS
CHALLENGES THAT NEED TO BE COVERED

Need for more recreational and urban 
garden spaces to help with maintaining 
the local microclimate and the UHI.

MICRO LYULIN

● Urban Heat Island (UHI) Effect
● Type of construction
● Parkings and dark concrete used in streets 
● Lack of green spaces
● Lack of spaces for community bounding 

(e.g. playgrounds in good conditions, benches, etc.)

1

2
3

4

5



2. DESIGN SOLUTION



2.1. NBS PROPOSED & CASE STUDIES
PERMEABLE PAVEMENT

URBAN GARDENS

1 CASE 1: 
Barcelona 
Superblocks

CASE 2: Berlin 
Prinzessinnengarten
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2.1. NBS PROPOSED & CASE STUDIES
CONSTRUCTED WETLAND

SUSTAINABLE BUILDINGS 
RENOVATION

CASE 3: 
Wageningen, 
Netherlands – 
"De Nieuwe 
Kanaal"

CASE 4: Vila 
Nova de Gaia

RECREATIONAL AREAS 
RENOVATION
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2.2. PROPOSAL - AREAS TO INTERVENE INTEGRAL 
INTERVENTION



2.2. PROPOSAL - AREAS TO INTERVENE



2.2. PROPOSAL - CLUE



SCALABILITY2.2. PROPOSAL - CLUE



Temporariness vs permanence

2.2. PROPOSAL - CLUE



Cost & Funding

EU funding
➢ European Regional Development Fund (Bulgarian Operational Programme 

¨Regions in Growth¨);
➢ LIFE Programme;
➢ Horizon Europe programme. 
National funding
➢ Operational Programme ¨ Environment ¨;
➢ Municipal Directory Funds;
➢ Beautiful Bulgaria Programme for Building Renovation (Красива България)

Funding:

Approximate cost: 2.8 M €2.2. PROPOSAL - CLUE



Community Engagement

PARTICIPATORY PLANNING AND CO-DESIGN

EDUCATION AND AWARENESS CAMPAIGNS

CAPACITY BUILDING AND SKILL DEVELOPMENT

GREEN VOLUNTEERING PROGRAMME

PARTNERSHIPS AND COLLABORATIONS

ENSURING ACCESSIBILITY AND INCLUSIVITY

MONITORING, FEEDBACK AND ADAPTATION

e.g. pilot projects & educational 
tours: sponge cities 

Cooperation with educational 
centres (schools, high schools)

Invite local tenants to co-design 
green infrastructure during the 
revitalization process 

Interactive online platform that 
enables others track the 
progress of revitalisation as well 
as report any problems

Engage diverse community 
groups to ensure inclusive 
participation.
Foster a sense of community & 
ensure sustainability & resilience 

2.2. PROPOSAL - CLUE



SWOT

● Public resistance or apathy 
toward participation in 
revitalization efforts

● Potential bureaucratic delays & 
complexity in public procurement 
& construction permits

● Potential for job creation in 
green sectors (construction, 
landscaping, etc.);

● Capital city status – attracts 
investment, NGOs, and 
local business opportunities

● High-rise, dense 
housing structure limits 
space for NBS

● Most properties in Sofia 
are privately owned, 
limiting the municipality's 
ability to initiate green 
infrastructure projects.

● Green transformation 
may attract private 
investors in housing and 
innovation

● EU and national funding 
programs available for 
nature-based solutions



3. IMPLEMENTATION STRATEGY



3.1. BASIC TIMELINE, RESOURCES & ROLES





3.2. INVOLVEMENT OF STAKEHOLDERS & CITIZENS



4. EXPECTED IMPACT



4.1. REDUCE CLIMATE RISK & LOCAL RESILIENCE 
IMPROVEMENT



4.1. REDUCE CLIMATE RISK & LOCAL RESILIENCE 
IMPROVEMENT

CO-BENEFITS

● Environmental Benefits: Reduced air pollution, enhanced 
biodiversity, and improved local microclimates.

● Health Benefits: Lower incidence of heat-related illnesses, better 
air quality, and mental health improvements from access to 
natural spaces.

● Economic Benefits: Decreased energy costs for cooling, 
increased property values, and reduced healthcare costs related 
to heat stress.

● Social Benefits: Increased community engagement, improved 
quality of urban life, and enhanced capacity to withstand climate 
extremes.

● Climate Mitigation: Reduced greenhouse gas emissions through 
lower energy consumption for cooling and decreased urban 
heat-related emissions.



5. CONCLUSIONS
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