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Green Cities
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Kildeparken – Aalborg/Denmark
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High Line – Manhattan, New York/USA
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Puerta de Atocha – Madrid/Spain 5
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Atatürk Arboretumu – Istanbul/Türkiye
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The KII, Düsseldorf, Germany 7
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Versailles gardens – Paris/France
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Berlin Tempelhof park – Berlin/Germany
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Kassel wilhelmshöhe – Kassel/Germany
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Gardens by the bay - Tanjong Rhu/Singapore
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Singapore
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Southern Ridges - Singapore
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Namba Parks, Osaka, Japan
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Awaji Yumebutai, Hyogo, Japan 15
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ACROS Building, Fukuoka, Japan
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Sapporo - Hokkaido, Japan15



Cheonggyecheon – Seoul/South Korea
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Bee Bus Stop– Leicester, The UK 19
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• Introduced 12 plant-topped ‘Living Roof´

• Aim to replace 479 bus shelters.



Cascade - Hong Kong
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Parkcycle – Baku/Azerbaijan
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Dubai – The Sustainable City
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Basel – Mandatory green roofs
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24Guiyang, China
22

https://youtu.be/tLAoRObhvY4?si=e2psim5jtO4cOcmi

https://youtu.be/tLAoRObhvY4?si=e2psim5jtO4cOcmi


China’s Tianjin Eco-City
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“economically sustainable, socially harmonious, environmentally friendly and resource-conserving”



Lowline - New York City
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http://thelowline.org/about/project/



Saudi Arabia - The Line
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https://youtu.be/IANyFzFM4R0?si=n09sBGpONPrOiNGp

The Mukaab, Saudi Arabia
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https://youtu.be/IANyFzFM4R0?si=n09sBGpONPrOiNGp
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Urbanization
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Facts on urbanization

•Over half the world's population lives in cities for the first time.

•By 2050, two-thirds of humanity is projected to live in urban areas.

•Half of Asia's population will be urban by 2025; Africa will reach 50% urbanization by 2035.

•Asia has 13 megacities, Latin America 4, and Africa, Europe, and Northern America each have 2.

•Megacities accounted for 9.9% of the urban population in 2011, rising to 13.6% by 2025. 
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•Cities generate around 75% of global CO2 emissions and are highly vulnerable to climate change.

•The urban heat island effect makes cities warmer than rural areas.

•Climate change impacts in cities include flooding, heat stress, extreme weather, droughts, water scarcity, and 
increased air pollution.

•Landslides, flooding, or extreme temperatures can damage city infrastructure, causing power outages and 

disruptions to water, traffic, hospitals, and homes.

•Poorer populations are most at risk and unable to cope with climate change, with rising vulnerability and 

exposure increasing the danger for urban dwellers. 
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•Greenness in European cities has increased by 38% in the last 25 years, while globally it grew by 12% (EC 

JRC, 2018).

•44% of Europe’s urban population lives within 300 meters of a public park.

•Cáceres, Spain, has the highest proportion of green space (96%), while Trnava, Slovakia, has the lowest (7%).

•Publicly accessible green areas make up just 3% of the total city area on average, but cities like Geneva, The 

Hague, and Pamplona have over 15%.

•Cities in Finland and Norway have the highest tree cover, while Cyprus, Iceland, and Malta have the lowest. 
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• Finland (71%) and Sweden (67%) have the highest forest coverage by land area, followed by Slovenia 

(64%), Estonia (58%), and Latvia (56%).

• The least forested countries are the Netherlands (8%), Malta (11%), and Denmark (16%).



According to European Environment Agency, 
How green are European capital cities? 

1) Oslo 77%
2) Zagreb 74% 
3) Ljubljana 67% 
4) Helsinki 62% 
5) Vilnius 57%
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• Milan aims to plant three million trees by 2030.

• The city is using nature-based solutions to enhance resilience 
and protect citizens from climate impacts.

• Plans include refreshing neighborhoods with green areas and 

wate, and regenerating the urban environment sustainably.

• By 2026, Mayor Hidalgo has pledged to plant over 170,000 

trees in Paris.
• By 2030, 50% of the city will be covered by planted areas.
• Building codes have been relaxed to make it easier for 

residents to plant trees in their neighborhoods.
• Hidalgo emphasized that integrating nature into urban life is 

key to "building the city around the individual."



Benefits of Urban Trees
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https://youtu.be/zarll9bx6FI?si=MS8p8bQMU8cvIYJe

https://youtu.be/zarll9bx6FI?si=MS8p8bQMU8cvIYJe
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Cool outdoor temperature
• Trees help cities become more resilient to increasingly severe and frequent heat waves caused 

by climate change.

• Through evaporation, trees can lower urban temperatures by up to 8°C and offer natural shade.
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hubs.li/Q01zQ_qp0

https://t.co/Zg3R57J5Sp


Build urban resilience
• Trees and forests make cities more sustainable, healthier, 

resilient, and livable.

• With climate change increasing extreme weather events like 

floods, trees in coastal cities can help prevent flooding.

• Trees also mitigate other natural hazards, such as soil erosion 

and mudslides.
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Contribute to cleaner air
• Trees absorb pollutants and filter fine particulates, helping to clean city air.

• Increasing urban tree cover improves air quality and reduces air pollution-related illnesses and deaths.
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Mitigate the effects of climate change
• A typical tree absorbs about 21 kg of CO2 annually, while mature trees (over 100 years old) 

sequester up to 150 kg of CO2 annually.

• Strategically planting trees around buildings can lead to significant energy savings.
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Improve human health and well-being
• Green urban spaces positively impact citizens' physical and mental health.

• They promote physical activity, foster social inclusion, and contribute to more sustainable 

communities.
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• Disadvantaged neighborhoods experience significantly higher levels of loneliness.

• These areas typically have less green space and lower-quality green space.

• Loneliness stems from fewer social relationships or a mismatch between perceived and desired social 
connections.
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Create economic benefits
• Urban forestry generates economic benefits as a cost-effective nature-based solution with high 

investment returns.

• Researchers estimate a return of USD 2.25 for every USD invested in tree planting.

• Integrating trees into landscape planning can significantly increase property values.
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Foster biodiversity
• Trees in urban environments encourage biodiversity by providing essential habitats, food, and 

protection for various flora and fauna.
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Contribute to food security
• Trees in the city contribute to food security by providing free, easily accessible food, including 

fruits, nuts, mushrooms, honey, and medicinal plants.
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• Greenspace helps mitigate noise in urban areas.

• Planting "noise buffers" of trees and shrubs can reduce noise by 5 to 10 decibels for every 30 meters of 

woodland width.

• This reduction can make sharp tones appear approximately 50% less intense to the human ear.

Buffers Noise

Holly spp.

Cypress spp.

Arborvitae spp.

Pittosporum spp.
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Organic Material

Organic fertilizer
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• Humans breathe about 9.5 tonnes of air annually, with oxygen making up roughly 23% by mass.

• We extract just over a third of the oxygen from each breath, totaling about 740 kg of oxygen per year.

• This is roughly equivalent to the oxygen produced by seven or eight trees.

Provides Oxygen
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Who does not use urban green 

spaces and why?



59



60

Social Inequality

• In Europe, lower-income urban neighborhoods typically have less green space than higher-income areas.

• In German cities, neighborhoods with low average income, educational attainment, and high 
unemployment have smaller green spaces than wealthier, more educated, and employed neighborhoods 

(Wüstemann and Kalisch, 2016; Schüle et al., 2017).

• Germany's children from lower socio-economic backgrounds have less access to urban green space than 

those from wealthier families (Rehling et al., 2021).
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• Green spaces in lower socio-economic neighborhoods are often of lower quality, reducing their motivation 

(Csomós et al., 2020; de Vries et al., 2020; Vierikko et al., 2020).

• In socio-economically disadvantaged neighborhoods of Helsinki, Berlin, Bucharest, and Lisbon, urban parks 

have less diverse facilities and vegetation compared to wealthier areas (Vierikko et al., 2020).

• In the Netherlands, green areas in poorer neighborhoods are less aesthetically pleasing than those in wealthier 

neighborhoods.

https://londonplay.org.uk/our_news/where-is-londons-saddest-playground/
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• Gender affects green space usage, with studies from Sweden indicating that women value green areas more 

than men.

• However, women often feel less safe in some green spaces, which can deter them from using them (Fredman 

et al., 2019; Ode Sang et al., 2020).

Gender
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• The housing market influences green space distribution in central and eastern European cities.

• Properties in areas with more green space are typically more expensive, leading to neighborhood 

gentrification (Kronenberg et al., 2020).

• This trend is observed in Poland (Trojanek et al., 2018) and in Debrecen, Hungary, where new upscale 

neighborhoods have more green spacethano older, lower-income housing estates (Csomós et al., 2020).

"Creating green spaces or infrastructures can have 

socially negative effects. The paradox is that 

improving a depressed area with green infrastructure 

can make it attractive to the middle and upper 

classes, leading to higher rents. As a result, original 
residents may be forced to leave their neighborhood, 

a phenomenon known as 'green gentrification.'"

Housing Market
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• Between 2000 and 2018, the average age of residents decreased from 41 to 37 years, and the 

unemployment rate fell from 14.3% to 4.8%.

• Factors attracting students to the area include:

• Previously, moderate rents and the park served as a social hub.
• As students move in, they bring their friends, leading to community changes.

• According to Capital magazine, the marketing period for apartments in Reudnitz-Thonberg has shortened, 

with listings often online for only a few days.

• Newly renovated and newly built apartments are driving up average prices in the district.
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Central Park: Greatest urban park in the world. They started building it when there wasn’t even a city past 57th 

St. They kicked out farmers and, tenant squatters, sheep herders out of muddy fields and filth. They moved 

some trees. And people protested the loss of goddam ‘countryside.’ But if one man hadn’t been able to SEE 

AHEAD of what we’d need, this city would be unlivable today, wouldn’t it? Yes, it would. People don’t even 

know Fred Olmsted’s name but should thank him daily. I do. (Motherless Brooklyn)
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Immigration/ Ethnicity

• Communities with high proportions of immigrants and ethnic minorities often have less access to high-quality 

green and blue spaces compared to those with fewer immigrants and minorities (WHO, 2017a; De Sousa Silva 

et al., 2018).

• In Oslo, immigrants have less access to green areas for outdoor recreation (Suárez et al., 2020).

• In Helsinki, immigrants live farther from blue spaces than non-immigrant residents (Viinikka et al., 2018).

• In Berlin, immigrants are more likely to reside in higher-density neighborhoods with limited green space access 

(Kabisch and Haase, 2014).
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Aging and Disability
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Falling branches and trees
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Allergy
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Vector-borne diseases
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Darkness
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Urban Wildlife
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Vermont is shutting down one of its roads for three weeks due to a surge in tourists and influencers 

seeking fall content.

"Leafers" are a group of disrespectful, loud tourists who invade 

Quahog, Rhode Island every fall to watch the leaves change 

colors. — @Family Guy

Tourism
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Technologic and effective plantation alternatives
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Prof Akira Miyawaki

• Japanese botanist and plant ecology expert specializing in seeds and natural 

forests.

• Miyawaki concluded that natural Japanese temperate forests should be 

composed of deciduous trees, not conifers.

• Deciduous trees have survived around temples and tombs, protected by 

religious and cultural practices.

• Conifers, introduced species, became dominant in forests but were naturally 
present only at high altitudes and extreme environments.

• Conifers were planted for centuries to produce timber and have since 

acclimatized.

Miyawaki Method
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• Planting trees (only native species) as close as possible. 

• Plants support each other in growing and block sunlight from reaching the ground to prevent the growth of 

weeds. 

• Miyawaki’s Method of tree plantation is 30 times denser, and plant growth is ten times faster than usual. 

https://www.youtube.com/watch?v=y9c_Zlmqcgw

https://www.youtube.com/watch?v=y9c_Zlmqcgw
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• The device holds 600 liters of water and microalgae, which 

absorb CO2 and produce oxygen via photosynthesis.

• Microalgae are 10 to 50 times more effective at sequestering 

CO2 compared to regular trees, making them ideal for urban 
areas with limited space.

• The device has the CO2-binding capacity equivalent to two 10-

year-old trees or 200 square meters of lawn.

Liquid Tree
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• The LIQUID 3 team aims to complement, not replace, forest or tree-planting efforts by utilizing the system in urban 
areas where tree planting isn't feasible.

• Unlike trees, which may struggle in heavily polluted environments, algae thrive and are unaffected by high pollution 
levels.

https://youtu.be/IErhEMR-e0k?si=Q63XEjhjJ9ghBmml

https://youtu.be/IErhEMR-e0k?si=Q63XEjhjJ9ghBmml
https://youtu.be/IErhEMR-e0k?si=Q63XEjhjJ9ghBmml
https://youtu.be/IErhEMR-e0k?si=Q63XEjhjJ9ghBmml
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• Mechanical tree” is 1,000 times more efficient at capturing carbon from the atmosphere than natural trees 

are.

• The MechanicalTree  now stands 10 meters high on the Arizona State University campus in the U.S.

Mechanical Tree
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https://youtu.be/6AG0edLnG2U?si=grpbH_xTghn3Ag1H

• The mechanical trees resemble giant stacks of vinyl records, each disk coated with CO2-trapping 

material.

• As air passes through, CO2 is captured by the disks.

• Once full, the disks sink into a barrel where steam releases the captured CO2 stored in the barrel.

• Plans are in place to scale the technology with direct air-capture carbon farms, capable of capturing 

around 1,000 tons of CO2 per day.

https://youtu.be/6AG0edLnG2U?si=grpbH_xTghn3Ag1H
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Mammoth, the world’s largest vacuum

• Climeworks opened the world's largest direct 

air capture (DAC) plant, Mammoth, near 

Reykjavik, Iceland. It is designed to remove 

36,000 tons of CO2 annually.

• DAC technology captures CO2 from the air and 

stores it underground, transforming it into stone 

(in partnership with Carbfix).

• DAC is seen as a potential solution for carbon 
removal, but it's criticized for being expensive 

and energy-intensive.

• Current costs are around $1,000 per ton of 

CO2, with the aim of reducing them to $100 by 
2050.
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• The main goal of the project is to make nature accessible to all 

through specially designed virtual nature experiences. 

• There are groups in society who, for various reasons, cannot get out 

into nature.



Urban Forestry

89



90



91

• Origin: Developed in North America during the 1960s (Johnston, 1996).

• Definition: First comprehensively defined by Canadian professor Erik Jorgensen.

• Concept: Urban forestry is the art, science, and technology of managing trees and forest resources in 
community ecosystems.

• Purpose: Aims to provide psychological, sociological, aesthetic, economic, and environmental benefits.



In a European context, the following main characteristics of urban forestry were defined:

• Integrative Approach: Combines elements of urban green structures into a cohesive 'urban 

forest.‘

• Strategic Planning: Develop long-term policies and plans for various sectors and programs.

• Goals: Provides economic, environmental, and sociocultural benefits.

• Multidisciplinary: Involves natural and social science experts; aims to be interdisciplinary.

• Participatory: Emphasizes partnerships between all stakeholders.
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FAO has adopted; 

Term: ‘Urban and Peri-Urban Forestry’ (UPF)

Scope: Includes urban and peri-urban forests, wooded lands, and trees in:

• Parks

• Gardens

• Tree-lined streets and squares

• Undeveloped areas

• Transport corridors

• River corridors

93



Freiburg

• Location: Southwest Germany, between the Black Forest and 
the Upper Rhine Valley.

• Urban Structure: One of 112 German urban districts divided 

into 42 districts (FRITZ, 2010).

• Area: 153.07 km²Population: 214,234 (including 30,000 

students)

• Reputation: Known as a “Green City” (Freiburg Green City, 

2010)

• Focus: Sustainable urban development and environmental 

protection.

• Transportation:
• 30 km tramway network

• 168 km city bus routes

• Connected to the regional railway system

• 70% of residents live within 500 m of a tram stop.
94
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• Güterbahnhof Nord is a former freight rail station north of 

Freiburg.

• The development plan focused on a functional mix of commercial 

and residential space.

• The aim was to create a living space for diverse social groups, 

including students and seniors.

• The main motivation for the development was to respond to the 

increasing demand for urban development in the prospering city.

• Gutleutmatten is a housing project in Freiburg developed on 

former hobby gardens.

• The goal was to create approximately 500 new housing units 

for 1,200 to 1,300 inhabitants.

• The project focuses on the social dimension of sustainability.

• The construction plan included several elements of ecological 

sustainability, such as car-sharing parking spaces and 

rainwater infiltration areas.

https://www.researchgate.net/publication/333753751_Image_and_implementation_of_sustainable_urban_development_Showcase_projects_and_other_projects_in_Freiburg_Heidelberg_and_Tubingen_Germany



How many urban forest areas exist in Freiburg? 
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(PDF) A comparative perspective of urban forestry in Belgrade, Serbia and Freiburg, Germany (researchgate.net)
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Surroundings: Extensive forest and nature areas in a ring-like 

formation around the city.

Forest Coverage:

• Total Area: 6,421 ha
• Percentage of Municipal Area: 42%

• Forest Area per Inhabitant: ~325 m²

Urban Woodland Types:

• Mountain Forests:
• Elevation: 300 to 1,284 m

• Tree Species: Equal mix of Fagus sylvatica, Picea abies, 

and Pseudotsuga menziesii, with some broad-leaved trees.

• Lowland Forests:
• Tree Species: Predominantly thermophilic deciduous trees 

such as Quercus rubra and Populus spp.

Urban woodland resources

https://www.dreamstime.com/photos-images/freiburg-winter.html
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• Prioritized Functions:

• Protection

• Recreation

• Nature Conservation

• Secondary Function:

• Production

• Main Objective:

• To make the forest a freely accessible 

recreational resource

https://en.wikipedia.org/wiki/Freiburg_im_Breisgau
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Ownership structure

City Ownership:

• 79.5% of urban woodlands

• 5110 ha of forests

Other Ownership:

• State: 786 ha

• Private Organizations: 525 ha

• Private Owners: 8% of forests, following professional advice from the City Forest Office

Management:

• City Forest Office, part of the Department for Environment, Education, and Sport, manages most 

urban woodlands.
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Legal framework

•National and State Laws:

• National Forest Law

• State Forest Law of Baden-Württemberg

• Nature Protection Law of Baden-Württemberg

•Regional and EU Regulations:

• Various regional plans

• EU Habitat Directive

These laws and policies guide the management of Freiburg’s urban woodlands, with state and EU regulations 
influencing practices.

101



Participants in woodland management

• Primary Management:

• City Forest Office: Leads the management of urban woodlands.

• Secondary Management:

• State Forest Office in Freiburg: Plays a significant supporting role.

• Influential Organizations:

• Nature Conservation and Ecological Organizations: Impact decision-making processes.

• Research Institutions:

• Forest Research Institute
• Albert-Ludwigs University of Freiburg

• Public Engagement:

• High public awareness and active involvement in presenting ideas.
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Problems in urban forest management

Problems Related to Natural Resource Conservation in Freiburg:

• Ecological Challenges:

• Insects and diseases

• Invasive species
• Issues with natural regeneration

• Air pollution

• Forest decline

• Natural disasters (e.g., storms in 1990 and 1999, floods in 2021)

• Social Use and Abuse:

• High recreational pressure

• Conflicts between different types of recreation (e.g., hiking vs. camping)

• Competing land uses (e.g., forestry vs. urban development)

• Littering
• Illegal overnight stays by the homeless

• Policy, Planning, and Management Issues:

• Conflicts between forestry practices and conservation efforts

• Low income from traditional forestry practices

103



Freiburg Green City
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Chernobyl disaster, 1986 
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Since all four construction phases have 

been completed in 2012, 12500 people 

feel at home here

108



• An attractive, family-friendly district for 

currently 5,500 inhabitants. Car-free, with 

over 70 percent of households not owning a 

car

• All houses in Vauban are built to a low-energy 

consumption standard – maximum 65 

kWh/m2/year (the average energy standard for 

new-build German homes is about 100 

kWh/m2/year, 200 kWh/m2/year for older 

homes)
109



A technology and service center dealing 

with renewable energy and energy 
efficiency. 45 companies

110



Without a green sticker, you can expect a 

fine of € 80 111
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