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Objects/shapes/	physical	projects	>	On	the	ground	>	Parks	and	Gardens	

	>	BOTANICAL	GARDEN 

I/ General description and characterization of the NBS entity 
I.1 Definition and different variants existing  
Definition A botanic garden is a public institution holding documented collections of well-tended 

living plants for the purposes of scientific research, conservation, display and education 
(Botanic Gardens Conservation International, BGCI). This distinguishes them from parks 
where plants are grown for public welfare only.  
Botanical gardens should have a complete documentation of their collections, control 
over collected plants and should demonstrate responsible management of their 
collections. 

Different variants existing 
The major types of botanic gardens are (according to Wise, 2000): 
1. ‘Classic’ multi-purpose gardens: horticulture and horticultural training; public education; research in 
taxonomy with associated herbaria; generally state supported 
2. Ornamental gardens: diverse, documented plant collections; in some cases, research, education or plant 
conservation; privately owned or municipally owned 
3. Historical botanic gardens (medicinal plants): active medicinal plant collection and cultivation; research 
4. Conservation gardens: plant conservation; some of them are native plant gardens; public education 
5. University gardens: university maintained for teaching and research; often open to public 
6. Combined botanical and zoological gardens: plants collections are researched and developed that 
provide habitats for the displayed fauna; interpretation to the general public 
7. Agro-botanical and germplasm gardens: collection of plants of economic value or potential for 
conservation; research; plant breeding and seed testing facilities; generally not open to public 
8. Alpine or mountain gardens: in mountain regions of Europe: cultivation of mountain and alpine flora, in 
some tropical countries; cultivation of subtropical or temperate flora 
9. Natural or wild gardens: natural or semi-natural vegetation, which is protected and managed; native 
plants; plant conservation and public education roles 
10. Horticultural gardens: foster the development of horticulture through the training of gardeners; plant 
breeding; conservation of garden plant varieties; owned by horticultural societies; often open to public 
11. Thematic gardens: a limited range of related or morphologically similar plants (orchid, rose, bamboo) or 
they illustrate a particular theme (ethnobotany, medicine, bonsai, topiary, butterfly gardens, carnivorous 
plants and aquatics) in support of education, science, conservation and public display 
12. Community gardens: small gardens with limited resource; developed for, and by, a local community to 
fulfil its needs (recreation, education, conservation, horticultural training); growth of medicinal and other 
economic plants 
 

 
Alpine garden in the botanical garden of Darmstadt, Germany 

https://www.botanischer-garten.org 
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Zoo & Botanical Garden, Budapest, Hungary 

© Lugosi Dániel 
 

Rose garden in Thematic Gardens Hortulus in 
Dobrzyca, Poland 

http://www.hortulus.evroturizm.eu/ 
 
 
Collected plants diversity: most botanical gardens specialize in their own region’s plants, however they may 
contain special plant collections such as cacti, tropical plants, exotic plants, alpine plants, herb gardens, 
medicinal plants, plants from particular parts of the world 
Other amenities: there may be greenhouses, shadehouses, test grounds and other departments 
  
Botanical gardens that specialize in woody plants (shrubs and trees) are often referred to as arboretums. 

 

 
Jardin des Plantes, a botanical garden in Paris, France 

http://www.jardindesplantes.net 

 

 
Tropical greenhouse in Jardin des Plantes, botanical 

garden in Paris, France 
© MNHN – FG Grandin 

 

 
Arboretum in Szarvas, Hungary 
https://www.historicgarden.net 
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I.2 Urban challenges and sub-challenges related + impacts 
Main 
challenges and 
sub-challenges 
targeted by the 
NBS 

01| Climate issues 
  > 01-1 Climate mitigation 
  > 01-2 Climate adaptation 
04| Biodiversity and urban space 
  > 04-1 Biodiversity 
  > 04-2 Urban space development and 
regeneration 
  > 04-3 Urban space management 
07| Public health and well-being 
  > 07-2 Acoustics  
  > 07-2 Quality of life 
  > 07-3 Health 
08| Environmental justice and social cohesion 
  > 08-1 Environmental justice 
  > 08-2 Social cohesion 
 

- carbon sequestration 
- reducing the temperature and regulating 
the microclimate at neighbourhood and 
object scale (localized warming) by 
evapotranspiration and shading 
- supporting a wide range of plants 
(native plants and special plant 
collections), preserving and applying 
plant diversity, conserving plant, long-
term maintenance 
- habitat for insects and birds 
- connecting green spaces 
- acting on sound propagation and 
perception 
- increasing physical activity, well-being, 
and improving/supporting health, 
moderating stress 
- providing leisure and recreation facilities 
(relaxing, casual strolls, horticultural 
exhibitions, plant sales, theatrical and 
musical performances) 
- aesthetic value 
- arboretum: noise shielding 
- cognitive development, improvement of 
opportunities for exploration by children 
(reconnect children with nature) 
- education, environmental education 
(summer camps for kids, school group 
tours, interpretation, classes and 
seminars) 
- scientific research (from molecular 
research in the lab to ecological field 
work; publications) 
- facilitating social interaction and 
community attachment, promoting social 
cohesion 

Co-benefits and 
challenges 
foreseen 

02| Water management and quality 
  > 02-1 Urban water management  
  > 02-2 Flood management  
03| Air quality 
09| Urban planning and governance 
  > 09-1 Urban planning and form  
11| Green economy 
  > 11-3 Direct economic value of NBS 

- intercepting of stormwater and reducing 
run-off  
- absorbing particles and pollutants 
- increasing amount of green open space 
for residents, increasing cultural richness 
and diversity in urban areas 
- attractive to tourists (are among their 
motivations to visit certain regions/cities) 
- delivering multiple economic benefits, 
e.g. large job opportunities, increasing 
the value of close properties, increasing 
tax revenues 

Possible 
negative effects 

- 
 

- 
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II/ More detailed information on the NBS entity 

II.1 Description and implication at different spatial scales 
Scale at which the 
NBS is implemented 

District/Neighbourhood scale 

Impacted scales - Object, District/Neighbourhood 
- City: some impacts take a wider area than the one where the NBS is 
implemented, e.g. climate of the whole city, well-being of inhabitants, social 
interaction 

II.2 Temporal perspective (including management issues) 
Expected time for 
the NBS to become 
fully effective after 
its implementation 

Usually 1-5 years, it depends on the establishment and development of plants and 
amenities. Considering the growth of trees, it could be longer: 10-15 years. Some of 
its benefits (e.g. significant air quality change, social and health benefits) will take 
longer than 5 years to be fully realised. 

Life time More than 10 years – it depends on species, control over and responsible 
management of the collections, as well as resource depletion coming from human 
activities 

Sustainability and 
life cycle 

Botanical gardens are active in the sustainable use of biodiversity.  
Professional selection and use of plants in botanic gardens could provide 
environmental, social, and ecological options for urban brownfield redevelopment 
into green areas (Smetana and Crittenden, 2014). 
Botanical gardens maintain extensive collections and undertake research on useful 
plants with actual or potential value for food, agriculture, forestry, horticulture, 
ecological purposes (such as habitat management, restoration and reintroduction, 
land reclamation, soil improvement and stabilisation), amenity (display, tourism, 
recreation), essential oils, fuel, medicinal plants, forage and many other purposes 
(Wise, 2000) 
Botanical gardens are also active in monitoring domestic and international 
damaging or potentially unsustainable trade in plants and produces (Wise, 2000). 
 
The general life cycle is long in case of correct maintenance, but it depends on the 
chosen plants. Some well-managed tree species are maintained more than 100 
years. However, some plants are replaced annually, their life cycle is expanded 
only to the vegetation period of a certain year.   

Management 
aspects (kind of 
interventions + 
intensity) 

Considering all interventions: almost daily intervention (current tasks, highly 
dependent on current weather and season/month) 
Maintenance of areas: 
- landscaping, mowing, flower and tree planting, grooming, pesticide and herbicide 
applications, weeding, hoe work, irrigation, raising of saplings, pruning, cut 
branches, removing trees and shrubs, processing fallen and dehydrated trees, 
removing leaf litter, suppressing invasive plants, wild protection 
- establishment, maintenance or removal of greenhouses, benches, fountains, 
drinking fountains, playgrounds, and other departments 
- maintenance of automatic irrigation systems 

 

II.3 Stakeholders involved/ social aspects 
Stakeholders 
involved in the 
decision process 

Relies on partnerships and communication between:  
owners, co-owners, national and local government, managers  

Technical 
stakeholders & 
networks 

Relies on partnerships and communication between (some of them):  
horticulturists and gardeners, educational institutions, research institutes, urban 
planners, designers, landscape architects, ecologists, local green spaces 
managers, nonprofit organizations 

Social aspects - implementation, management and maintenance of botanical gardens: the 
residents and the students do not only use the green spaces but can be active 
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partners in them. It is important to increase their involvement in these activities, 
which require awareness campaigns and trainings. 
- education, environmental education (summer camps for kids, school group tours, 
interpretation, classes and seminars) 
- periodic programmes to promote public understanding of biodiversity, its 
importance and loss 
- scientific research (from molecular research in the lab to ecological field work) and 
publications in many relevant fields, such as taxonomy, ecology, biochemistry, 
ethnobotany, education, horticulture, plant anatomy, biogeography 

  
University students are working during a summer camp, in Arboretum, Szarvas, Hungary 

http://www.newjsag.hu 

II.4 Design / techniques/ strategy 
Knowledge and how-know 
involved 

- the nature of the surrounding environment 
- land use needs, garden use 
- area requirements for the number of visitors 
- knowledge of local climate conditions 
- selection of plants 
- select the most suitable support system (woods, amenities) 
- recreation management (Chan et al., 2018) 
- continuous monitoring of garden conditions (Chan et al., 2018) 
- monitoring of the plants in the collection 

Materials involved Wide range of materials due to the wide range of vegetation and amenities. 
In terms of impact, the vegetation, the pavement materials, the materials of 
the garden buildings, and the decorative features have the largest 
significance, which is very widespread. 

II.5 Legal aspects related 
They rely on national/municipal laws, e.g. urban structure plan, urban building regulations, urban 
development laws, concepts, strategies, park master plan, land use planning regulation. 
Many countries have developed national legislation and/or national strategies and action plans on 
biodiversity/nature conservation and environmental protection. 
Special policies and legislations relevant to botanical gardens: United Nations Convention on Biological 
Diversity (CBD), The Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES) 

II.6 Funding Economical aspects 
Range of cost It highly depends on its size, plants, amenities and several local 

contexts.  
The expense includes administration, maintenance security and energy, 
plant research and conservation, horticulture, education and outreach, 
special fundraising events, exhibitions, general fundraising, and earned 
income activities cost. 
In the case of New York Botanical Garden, in 2016, the expense was 
$72.6 million (https://www.nybg.org) 
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Origin of the funds (public, 
private, public-private, other) 

Public, Private, or Public-private partnerships  
The origin of the funds can be (some of them): national and local 
government funding, multi-agency public sector funding (range of 
government departments and agencies), universities and other 
educational institutes, research institutes, marketing income, entrance 
ticket, revenue-raising public entertainment facilities (music, art 
exhibitions, special botanical exhibitions, theatre, film, etc.), donations 
from private individuals and corporations, national/local historical 
commissions, nonprofit organizations, conservancies, private 
foundations, community foundations, company-based foundations 

II.7 Possible combinations with other kinds of solutions (other environmental 
friendly solutions or conventional ones) 
Some of them can be available in botanical gardens: 
- environmental friendly solutions: hedge and planted fences, vegetated pergolas, flower beds and fields, 
lawn, water bodies, fountains, green roofs, climber green walls, living walls systems, build or attached 
planter systems, permeable pavement, irrigation systems 
- conventional solutions: several types of pavement 

 
III/ Key elements and comparison with alternative solutions 

III.1 Success and limiting factors 

Success factors 
 

- overall character of the city 
- role in the settlement structure 
- nature of the surrounding environment 
- location, accessibility, connection to the neighbourhoods (distance, 
road access) 
- transport links, surrounding traffic intensity 
- total size of the area  
- attendance periodicity, visitor density 
- area requirements for the number of visitors 
- proper amenities 
- keeping competitive weeds out of the garden 
- sustainable irrigation system 
- selection of plants 
- adequate labelling of the plants 
- avoid overuse (vehicles, littering, carving on trees, vandalism, 
pickpocket) 
- the recreation management (Chan et al., 2018) 
- the continuous monitoring of garden conditions (Chan et al., 2018) 
- monitoring of the plants in the collection  
- widespread ecosystem services (leisure, recreation, environmental 
education, etc.) for everyone 
- appropriate conditions for socializing 
- acceptance of the locals, popular pastime 

Limiting factors - problems deriving from excessive use of the public, e.g. littering, 
carving on trees, vandalism, pickpocket. It may cause resource 
depletion and user conflicts (Chan et al., 2018) 
- low prioritization, an ineffective public sector, budgetary constraints 
- better standard of documentation of living collections and resources to 
develop a global information system on botanical collections are 
required (http://www.bgci.org) 
- urgently in need of financial and other forms of technical support and 
resources (http://www.bgci.org) 
- new training and study opportunities are required for scientists, 
horticulturists and botanic garden managers (http://www.bgci.org) 
- challenges associated with lack of expertise in general and 
participatory management of botanical garden maintenance  
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- the complexity in planning and implementing botanical gardens, for 
example, differing property ownership and competition demands, 
neglecting multi-functionality 
- inadequate communication and focus on ecosystem disservices 
- the complex synergies between NBS, governance and community 
engagement processes at an operational and financial level (Raymond 
et al., 2017) 

III.2 Comparison with alternative solutions 
Grey or conventional solutions 

counterpart 
Urban brownfield land, empty open space, concrete pavement, lawn 

Close NBS - large urban public parks, public urban green spaces (squares, etc.), 
public urban green spaces with specific uses (school playgrounds, 
camp grounds, sport fields, etc.), green cemeteries, heritage gardens, 
pocket gardens, private gardens, urban fam, urban vineyard, vegetable 
gardens, urban orchards 
- choice of plants, hedge and planted fences, vegetated pergolas, flower 
fields, woods, lawns, single trees, street trees, green roofs, climber 
green walls, living walls systems, build or attached planter systems 
- composting, mulching 
- use of fauna 
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