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Urban green spaces may have a historic

origin or be planned in cities for pur-

poses such as maintaining biodiversity,

recreation, health, climate control, ame-

lioration of air pollution and fire protec-

tion. Parks and their facilities may be

owned and maintained either by munici-

palities or private parties. Studies show a

positive relationship between the avail-

ability of parks and the health and the

wellbeing of residents.

The evaluation of urban green space has

been studied from different perspec-

tives, including city planning, user

appreciation, availability and accessi-

bility, and its function in the urban con-

text. Many case studies from these per-

spectives have given city planners and

municipalities tools to manage urban

green spaces in their cities. 

The classification and evaluation of

urban green spaces has commonly

accepted indicators such as availability

and accessibility [R1].  Availability is

defined here as a quantification of green

spaces (in size and distance) without

consideration of public availability or

proximity to residential locations

(WHO2016).  Accessibility is defined as

a quantification of green space avail-

ability to general or specified public

groups in relation to distance, expressed

in service radius, or neighbourhood

green index.

With the availability of more and new

data sources on green urban areas, the

classification framework for urban

green spaces can be further developed

and detailed. Global data also enables

the framework to be generalised and

standardised to overcome case-specific

city characteristics. 

In our research, we include the park size

and population density within the catch-

ment area of the parks as an indicator of

availability of urban parks. The case

study of Amsterdam shows that

including park size and population den-

sity provides a radically different avail-

ability score of parks.

The indicators are modelled in an inter-

active dashboard for the Amsterdam

case.

The Amsterdam case

We use open data, provided by the

Municipality of Amsterdam, and con-

sider urban parks that are open to the

public and maintained by the munici-

pality. The parks are denoted by poly-

gons in line with another data set from

the Copernicus urban atlas data for

Europe [L1]. The polygons are plotted

on a 100 x 100 m grid of the city of

Amsterdam. The population size for

each grid cell is available from Central

Bureau of Statistics, the Netherlands

[L2]. A total of 21.81 km2 green space

exists within the city borders of

Amsterdam, representing 9.93% of

Amsterdam’s total area.

The model

Amsterdam is famous for its canals in

the inner city and waterways in all

neighbourhoods, features that need to

be considered when calculating travel-
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Parks are necessary for sustainable urban vitality. We studied the optimal availability of parks

by combining open data sets with polygons and classification frameworks from urban planning

literature. Both distance and population density should be considered as measures of

availability when planning urban parks.

Figure�1:�Locations�in�Amsterdam�near�a�park.�The�left�shows�the�number�of�parks�within�750m�with�2m2 space�per�person�and�the�right�with

20m2 per�person.�This�shows�that�the�inner�city�has�some�parks�in�the�immediate�surroundings�whereas�suburbs�have�multiple�parks�in�close

range.�However,�the�parks�near�the�inner�city�are�very�busy�since�they�are�also�used�by�residents�of�the�suburbs.



ling distances. The distance to a park

is therefore measured by calculating

the actual walking distance from the

centre of a grid cell to the nearest edge

of the polygon of the park,  using

OpenStreetMaps. 

The catchment area is defined as all grid

cells within P metres walking distance

of a park polygon, with P having values

of 900, 750 or 500m. 

The population density of a park is

measured by the total population of the

catchment area of a park, divided by the

size of the park (population/m2). A

second parameter Q is used as a

threshold of desired population density,

with values of 0.05, 0.5 and 1.

We show the catchment area of each

park in Amsterdam within P metres

walking distance and with park density

below Q. With a value Q > 5 (maximum

population density), the park density

parameter is inactive, since all parks are

taken into account.

Results

Figure 1 shows the catchment areas for

P = 750 and Q = 0.05 and Q = 0.5. The

catchment area of parks consists of

64% of the grid cells. If we include

population density, this number

decreases to 59% with a density of 0.5

and to 45% for a density of 0.05. As a

percentage of the population of

Amsterdam the catchment area of parks

is 83%, but only 69% of the people are

within 750 meters of a quieter park

(density 0.05).

This research is part of the joined Urban

Analytics program of the CWI and

AUAS. Current work is incorporating

the parks’ facilities, such as restrooms,

catering, picnic areas and sports facili-

ties. The accessibility to parks in rela-

tion to the available facilities is rele-

vant. It gives a better insight into acces-

sibility of parcs taken into account the

population density of a park and park

users’ intention for visiting parks. New

research will also include a comparison

with other European cities. 

Links: 

[L1] https://kwz.me/hSR

[L2] https://kwz.me/hSU

Reference: 

[1] Gupta, Kshama and Kumar,
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Sharma, K. P., 2012, Urban

Neighborhood Green Index - A

measure of green spaces in urban

areas, Landscape and Urban

Planning, Vol 105, nr 3, 325-335,

https://kwz.me/h4S
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Forests are a key resource for humanity,

but in many areas they are under

increasing stress and degradation

through deforestation, over-exploitation,

and abandonment. These problems have

existed for a long time [1], but they are

still worsening, exacerbated by climate

change-related events, such as increased

frequency of fires and storms and the

spread of pathogens.

The recent increase in public concern

about the environment is a catalyst to

rethink our relationship with the forest,

using a cross-disciplinary approach

involving not only professionals but also

citizens, state organisations and research

institutions. Co-innovative methods and

digital tools for such user-centred cre-

ative processes have recently been

developed, e.g., coworking, incubators,

creative hubs, fab labs and living labs.

The living lab is characterised by an

open-innovation ecosystem, generally

focused on a specific domain; in our

case forestry. It integrates concurrent

research and innovation processes

within a public-private-partnership. It

also provides an experiential environ-

ment where selected users are immersed

to design and experience their own

future [2].

Our living lab is anchored in the Greater

Luxembourg forest, covering 2,375,000

ha across four countries (Luxembourg,

Belgium, France and Germany). A large

portion (over 40%) of this forest is pri-

vately owned and poorly maintained,

thus returning to a wild state with posi-

tive (biodiversity) and negative impacts

(spread of illness, fire risk).

Biodiversity is also affected by mono-

cultures of non-endemic species like

spruce which dominate parts of the

forest. To tackle these challenges, the

living lab has explored all the dimen-

sions of sustainability, i.e., environ-

mental, social and economic, with var-

ious stakeholders and through two com-

plementary projects: Agreta (focusing

on tourism) [L1] and RegioWoodII

(focusing on forest monitoring and

management) [L2]. Key scenarios and

activities illustrating those dimensions

are depicted in Figure 1.

A key point is to avoid restricting an

area to single use relating to the goal of

a specific stakeholder, but to keep it

A Living Lab Approach for Sustainable Forest

Management

by Christophe Ponsard and Bérengère Nihoul (CETIC)

Humans and forests share a longstanding common history, largely driven, from the human side, by

economics. The consequence is ever-increasing degradation, despite progress in forest science and

public awareness. We took a “living lab” approach to support the evolution of the Greater Luxembourg

forest. The aim was to restore a more sustainable balance across various forest functions, in part by

adopting a multiple-use management approach.
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