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Summary

VESA Y LI-PELKONEN

Department of Biological and Environmental Sciences, P.O. Box 65, FI-00014 University of

Helsnki, Finland

I ntroduction

1. Ecological consequences of urbanization
and land-use change

About three-quarters of the human
population in the industrialized countries
lived in urban areas in 2003 and half of the
world’s human population will live in such
areas by 2007 (United Nations 2004). Urban
growth is mostly occurring in developing
countries, where rural residents migrate to
urban areas looking for better livelihood. In
developed countries, for instance in Europe,
different stages of urbanization (urbanization,
suburbanization, disurbanization and re-
urbanization) have been recognized, and are
defined according to the combined growth
and decline of the urban center and the urban
fringe areas (Antrop 2004).

One of the environmental problems of
urbanization is that when new residential
areas are planned and built on former
agricultural and green areas in the need of
new housing and other infrastructure for the
growing population, it usualy leads to
irreversible land-use change (Grimm et al.
2000). This has ecological consequences
such as the loss and fragmentation of green
areas, functional changes in terrestrial and
aguatic ecosystems, and changes in habitat
structure, species richness and species

composition (Bowman and Marzluff 2001,
Paul and Meyer 2001, Shochat et al. 2005).
These consequences diminish essential
ecosystem services (Box 1), which are
regarded important for human populations
living in urban areas (Bolund and
Hunhammar 1999, Alberti and Marzluff
2004). All this results in a conflict situation;
how to meet the needs of city growth, and at
the same time consider the principles of
sustainable development and especialy
conserve important green areas within and
around built-up areas?

In this thesis, the focus is on Finnish
urban development, especially on Helsinki
Metropolitan Area, southern Finland. In
Finland, urbanization is and will be most
intense in southern Finland due to migration
to growth centre cities, where also most of
the economic growth occurs (Etel&Suomen
maakuntien liittouma 2005). The cities in the
Helsinki Metropolitan Area are currently
planning large new residential areas and
supplementary development within existing
residential areas to provide better living
environment for the growing population and
to maintain city economies growth
(Helsingin kaupunkisuunnittelu 2005). Many
of the new residential areas will be planned
in green areas, athough in the City of



Helsinki the majority of new housing will be
built in old and soon to be disbanded
industrial and port areas.

The concept of a dense city structure as a
part of sustainable development (White
2001) urges supplementary development,
which in part threatens urban ecosystems,
such as green areas encapsulated within the
residential areas and the ecological networks
of cities. Thus, one of the main challenges in
city planning appears to be which green areas
in a city are the most valuable to conserve,
and on what basis.

If the new development is to be planned
in green areas, planners must carefully
examine the boundaries for the new plan

(Land Use and Building Act 1999), and
determine those parts of the green areas that
are conservationally so valuable that they
cannot be threatened by new development.
Species and biotope inventories and
biodiversity impact assessments form part of
the ecological information that is used in
determining the conservation value of the
aea  (Sbderman  2003). Ecological
information should in this way be transmitted
to a plan proposal, but actions of the political
decisionmakers of  cities  eventualy
determine the importance of ecological
information in land-use decisions (Kansanen
2004).

Box 1. Glossary

Conservation values: Nature conservation values related to species, biotopes and ecosystems.

Ecological information: Information from species and biotope inventories, and biodiversity impact
assessments.

Ecosystem services: Benefits human populations derive from ecosystems, e.qg. air filtration, micro-
climate regulation, noise reduction, rainwater drainage, sewage treatment, and recreational and
cultural values.

Green area: An area including e.g. urban forest or park, with or without a recreational or
conservational status.

Metropolitan area: Includes not only the urban area, but also satellite cities and intervening rural
land that are socio-economically connected to the urban core city.

Resilience: The amount of change the system can undergo and still retain the same controls on
function and structure.

Rural area: Sparsely populated residential and agricultural areas away from the influence of large
urban areas.

Urban area: An area with an increased density of human-built structures, such as industrial,
business and residential districts, in comparison to the areas surrounding it, frequently called a city
or town. Different countries have varying definitions for urban areas in terms of human population
density and surface cover. Depending on the studied issue, it has to be decided what exactly is
considered as an urban area.

Urban planning: A discipline of land-use planning, which deals with the physical, social, and
economic development of metropolitan regions, municipalities and neighborhoods.

Urbanization: An expansion of an existing population in urban area, can illustrate a level of urban
population relative to total population of the area, or the rate at which the urban proportion is
increasing.

2. Dynamics of urban ecological and social
systems

The intense interaction between urban
ecological and human-social systems has
resulted in that researchers have started to
understand the importance of considering
human-social systems when studying urban

ecosystems (Pickett et al. 1997, Grimm et al.
2000, Pickett et al. 2001, Alberti et al. 2003,
Kaye et al. 2006, Niemela et al. 2006).
Recent studies on social-ecological systems
as complex systems in the changing world
(Berkes and Folke 1998, Berkes et al. 2003)
have also provided new frameworks for
studying and understanding interactions



between natural and social systems, and
addressing possibilities to build capacity to
adapt to change in an urbanizing world.

The concept of resilient social-ecological
systems, which can buffer a great deal of
change or disturbance (Berkes et al. 2003),
has recently been applied to urban
ecosystems (Alberti and Marzluff 2004,
Pickett et al. 2004, Elmqvist et al. 2004).
Alberti and Marzluff (2004) proposed that
resilience in urban ecosystems is a function
of the patterns of human actions and natural
habitats, and Berkes et al. (2003) stated that a
resilient  social-ecological system is
synonymous with ecological, economic, and
socia sustainability. The complex task of
building a compact, sustainable city while
simultaneously conserving high quality green
areas within and around built environment,
such as in the Helsinki Metropolitan Area,
provides a challenge for urban planning.

In this thesis, | use a framework
developed by Grimm et al. (2000) for
studying and understanding the complex
dynamics between ecological and social
systems in the land-use change driven by the
social patterns and processes and the
environmental context, focusing especialy
on the role and use of ecological information
in urban planning and decisionmaking
process.

3. Ecological information

As meant in this study, ecological
information consists mainly of inventories of
species and biotopes, and biodiversity impact
assessments.  Such  information  should
include detailed data about species richness,
species composition and population sizes,
occurrence of valuable biotopes, biodiversity,
integration among urban habitat patches,
function of ecological networks, and
predicted impacts of planned construction on
the natural environment (e.g. Niemel& 1999).
Moreover, ecological knowledge coming
from local residents and nature enthusiasts
can supplement scientific ecological research
information for decisionmaking (Olsson and
Folke 2001, Barthel et al. 2005). However, as

Kansanen (2004) noted, a decisonmaker
does not usualy make a clear separation
between the various types of ecological
information, whether it is a study report
based on inventory or monitoring data, or
such scientific research data that fulfils strict
scientific criteria

Aims of thethesis

In my thesis, | study the use of ecological
information in the urban land-use planning
process and related political decisionmaking
process in the Helsinki Metropolitan Area,
southern Finland. More specifically, my
thesis addresses the following interlinked
guestions (Roman numbers in parenthesis
refer to the articles in the thesis, see list of
articles on page 3):

* What kind of approaches can be used for
linking ecological and human-social systems
for sustainable urban development, and what
kind of a theoreticalk and conceptual
framework can be elaborated for studying
such linkages in the urban land-use planning
process, especially in the Finnish setting (1)?
 What factors determine the importance
and effectiveness of incorporation of
ecological information into the urban land-
use planning process in the study area, and
what kind of challenges are related to the use
of ecological information by urban planners
(n?

. Is Local Ecologica Knowledge
considered important in urban land-use
planning in the study area, and in what ways
Local Ecological Knowledge is obtained and
used by urban planners (111)?

 What factors determine the importance
and consideration of urban green areas and
related ecological information in political
land-use decisionmaking (1V)?

* As a case study illustrating the above
considerations, | examine wha is the
importance of urban stream ecosystems in
the land-use planning from the perspective of
urban ecology, human health and social well-
being, and how do the dynamics between
ecological and social systems reflect on land-
use change around the wurban stream



ecosystem in the Rekolanoja stream in
Vantaa (V).

Material and methods

All the empirical studies in this thesis were
done in the Helsinki Metropolitan Area in
Finland (Figure 1), which consists of cities of
Helsinki, Espoo, Vantaa and Kauniainen with
a 765-km? and 985 600 inhabitants. This area
(also called the Capital area) covers just 0.2
per cent of Finland's surface area, but about
18.5 per cent of the country’s population
lives in the area (Helsinki Metropolitan Area
Council 2006a). Despite the intensity of land

30°

use by Finnish standards, the Capital area
also has a great deal of recreational areas and
green spaces. Helsinki is the capital of
Finland, with a 186-kn? land area and 560
000 inhabitants (Helsinki Metropolitan Area
Council 2006a). The current Master Plan of
2002 has made provision for population of
600 000 inhabitants in Helsinki by the year
2020 (Kansanen 2004), and according to the
Helsinki Metropolitan Area Vision 2025,
there will be 1170000 inhabitants in the
Capital area by 2025 (Helsinki Metropolitan
Area Council 2006b). The important
variables related to this study from the
Metropolitan Area are presented in Table 1.
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Figure 1. Helsinki Metropolitan Area in Finland (cities of Helsinki, Espoo, Vantaa and

Kauniainen).

Table 1. Variables from the cities of the Helsinki Metropolitan Area (HMA) (Source: web pages

of the cities).

Helsinki Espoo Vantaa Kauniainen HMA
Population 560 000 231 700 185 400 8 500 985 600
Land area (km?) 186 330 243 6 765
Population density / km? 3010 702 763 1416 1288
City Council members 85 67 67 35
City Planning Board members 10 14 17 10
City planning personnel 276 210 60 20
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The main methods in this thesis were

gualitative research methods. reviewing
existing literature (I) and ecological
inventory reports (V), conducting semi-
structured interviews (11, 111, 1V, V), a
resident inquiry (V), and collecting written
narratives (V).

Semistructured interviews were

conducted because they may exhibit issues
that are difficult to discover using other
methods such as questionnaires (Flick 1998)
and because the direct verbal and nonverbal
interaction allowed the interviewer to target
guestions in the interview situation (Hirsjarvi
and Hurme 2000). The interviewees were
selected with the snowball sampling and
saturation methods (Berg 2001) (11, 111, V)
or by determining a suitable group of
interviewees based on the case study
situation (1V).

The interviewees were given an outline
of the questions prior to the interviews to
prepare themselves. The interviews were
usually carried out at each interviewee's
workplace or home. The interviews were
recorded and transcribed to text. The
interview data were analyzed using
gualitative content analysis (Flick 1998,
Patton 2002). The data transcribed were
classified to separate thematic files according
to the research questions of each study and
answers to the related interview questions.
The most relevant sections of the thematic
files were then condensed to text parts that
were further analyzed to answer the research
guestions (Kvale 1996). The language used
in al the interviews was Finnish, and the
interview excerpts presented in the chapters
are translations into English.

In addition to the interviews a resident
inquiry and a writing contest to collect
written narratives were used (V). A semi-
structured questionnaire form was used as a
resident inquiry to gather data from a local
resident association, and a writing contest
related to the Rekolanoja case was
announced to gather knowledge, memories
and expectations from the residents about the
stream ecosystem. Both were analyzed using
gualitative content analysis (Flick 1998).
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The conclusions of the thesis are based
on the results from the data collected.
Although the results of these case studies
may point to a general pattern of thought, the
conclusions in the chapters should not be
generalized (Berg 2001), but are meant to
function as examples and suggestions
concerning the state of affairs related to the
subject matters of the thesis.

M ain results and discussion

1. Ecological-social system linkagesin urban
land-use change

At fird, the literature on ecological-social
systems linkages, especialy related to urban
land-use planning, was reviewed. Based on
the review, a theoretical and conceptual
framework for the research on Finnish urban
setting was adapted (1). The framework
illustrates how the ecological and human
social systems are linked in the land-use
change of the study area of thisthesis (Figure
2). The framework also helps to integrate the
chapters in this thesis. Furthermore, the
framework illustrates the factors affecting the
use of ecological information in urban land-
use planning and decisionmaking process.

According to my results, two variables,
environmental context, and social patterns
and processes, affect the planning and
decisonmaking, and thus the land-use
change (Figure 2). In the environmental
context, the land-use decisions (building new
housing areas and infrastructure) in the study
area are constrained by biogeophysical
settings and drivers (1), and especially the
availability of vacant and suitable
congtruction land. Furthermore, redtrictions
in building in green areas constrain land use
(Nature Conservation Act 1996, Land Use
and Building Act 1999).

Ecological information related to
environmental context is used in the urban
land-use planning (I1) and related political
decisionmaking (1V). Such information can
include ecological research information (I1)
and Local Ecological Knowledge (I11). Inthe
context of social patterns and processes,



certain societal drivers, such as needs for
new housing for remunerative families, affect
the urban planning and decisionmaking
process (1V).

Land-use planning process in the study
area consists of master planning, which is
done roughly once in every ten years in
Helsinki, for instance, and is a general plan
for the entire city (Helsingin kaupunki 2006).
Detailed planning (also called zoning or
town-planning) functions as a more elaborate
planning for construction and development of
a specific area within the master plan (11).

Master and detailed plans are to be approved
by the political decissonmakers in the City
Planning Board, the City Board and the City
Council (1V).

The actual implementation of the
development plans, in this case, leads to
land-use change (Figure 2). This in turn may
lead to changes in various ecological patterns
and processes, of which especialy the
ecosystem and landscape structure, species
abundance, digtribution and interactions, and
disturbance were addressed on in this thesis

(V).

v

Environmental context:
- biogeophysical settings & drivers

- Ecological Information (including

Environmental context and human drivers are in connection to each other

v

Social patterns & processes:
societal drivers such as:

- economic viability of the city

- needs for housing for good tax-payers

Local Ecological Knowledge)

- compacting city structure, sustainability

- vacant land for new construction?

Master planning

- human health & social well-being
- transportation solutions

- legislation, conservation programmes?

- political agendas, planners, developers

- status of ‘ordinary’ urban nature?

Detailed planning

- perceptions of the city residents

Political decisionmaking

r

A

- new ecological information emerging

Implementation

|
- publicity in media
|

v

Land-use change

from changed ecological conditions?
New information from
biodiversity monitoring

v

Appeals and statements
affect decisionmakers

-\

Changes in ecological conditions:

disturbance

Ecological patterns & processes:
changes in urban ecosystem, e.g.:
- the hydrologic cycle
- ecosystem & landscape structure
(e.g. loss of green areas)
- species distribution, abundance
& interactions

Changes in human attitudes:

- fragmentation of green areas

- less functional ecological network
- loss of biodiversity in the city

- changes in population structure

i

- our green areas should be conserved
- can the city grow anymore?

- NIMBY, build somewhere else

- it was necessary for the city economy

)

\\>

Reactions to
ecological changes

Figure 2. A conceptual

framework adapted for

illustrating the interactions between

environmental, societal, planning and decisionmaking variables, drivers and feedbacks in the
land-use change in the thesis’ study area (adapted from Grimm et al. (2000) and Yli-Pelkonen

and Niemela (2005)).

The two final variables in Figure 2,
changes in ecological conditions and changes
in human attitudes, result from the preceding
land-use change and changes in ecological
patterns and processes (1V, V). As Grimm et
al. (2000) suggested, changes in ecological
conditions exhibit the next time step of
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ecological patterns and processes. Changesin
human attitudes exhibit the experience-based
human reactions to ether the changes in
ecological patterns and processes, subsequent
changes in ecological conditions, or reactions
to the planning and decisionmaking process



in the time step before the actual land-use
change.

The interactions and feedbacks in Figure
2 reflect temporal dynamics between the
variables. For instance, depending on how
the land-use change is perceived, the
feedback can result in atered land-use
decisions in the next planning round. If the
changes in ecologica conditions are properly
monitored and, thus, new ecological
information is produced (Soderman 2003),
this should feed back to the environmental
context. Such monitoring of the ecological
changes provides potential for adaptive
learning (Berkes and Folke 1998) and
maintenance of resilience of the ecological-
social system (Alberti and Marzluff 2004).
Moreover, the changed ecological conditions,
or patterns and processes, may result in direct
responses (e.g. restorative actions) from the
society (Edwards et al. 1997). Lastly, the
environmental context has an effect on
ecological patterns and processes regardless
of human-induced land-use changes (Figure
2).

2. Use of ecological information in urban
planning and decisionmaking

Although the Finnish legislation determines
the requirements of ecological information in
land-use planning, the strategic importance
of the plan area and personal attitudes of
planners and decisionmakers often determine
how much weight is eventually put on the
use of ecological information and
conservation values in the plan area (I1, V).
The planners and ecologists interviewed
considered ecological information important
in urban planning for identifying and
conserving valuable urban nature and
biodiversity, mitigating negative
environmental impacts of construction, and
for enabling nature-related experiences and
services for urban residents. The challenges
for the use of the ecological information in
urban planning include insufficiency,
fragmented nature and lack of adequacy of
information, and problems with the
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interpretation and presentation of information
(I, ).

To provide more comprehensive
ecological information from urbanizing areas
in Finland there should be more coordinated
efforts to produce research information that
planners need (see Dale et al. 2000).
Moreover, ecologists should be more active
in the process in providing ecological
insights for plans (also suggested by Broberg
(2003)), a proper biodiversity valuation
method should be developed (e.g. Mahon and
Miller 2003), more research on the function
of ecological corridors should be conducted
(Niemeld 2001), and biodiversity monitoring
(Niemela 2000) of implemented planning

projects should be developed.
Even if urban planners successfully
incorporate  the available  ecological

information into land-use plans, the final
decision is still up to political decisionmakers
of acity (IV, V). Ecological information on
green areas becomes more important for
political decisionmakers if there are protected
elements connected to a plan area, if there are
numerous contacts and appeals from plan
participants, if the plan project gets lot of
attention in media, or if a decisionmaker pays
more attention on the issue due to his or her
personal values, which was aso noted by
Willberg (1995) and Kansanen (2004).

The studied decisionmaking system
resembles a mix of rational and incremental
decisionmaking models (V), as presented by
Weston (2000). This is because on the one
hand the Finnish land-use plans and
decisions are based on rational procedure of
assessing information, including ecological,
and on the other hand aims of land-use
planning are largely political and the
assessment of the importance ecological
information in planning is nevertheless based
on value judgements.

The decisonmakers interviewed were
satisfied with how ecological information is
presented. However, issues related to the
validity of ecological information and lack of
ecological monitoring  information  of
implemented planning projects, were raised.
This study showed that rare or endangered



species and biotopes, and related ecological
information receive priority in the urban
planning process and usually pass through
the decisionmaking system, but those parts of
green areas that are less important in
conservational sense, are more easily ignored
in the planning process. However, to urban
dwellers the importance of green areas is not
determined only by the specific conservation
values, but the mere existence of ordinary
forest or park, providing the essential
ecosystem services, is important, as has been
suggested also by eg. Chiesura (2004).
Balancing the weight of recreational and
cultural values appears to be one of the most
difficult tasks for decisionmakers to handle.

3. Potential of using Local Ecological
Knowledge as a part of ecological
information

In addition to ecological research

information, Local Ecological Knowledge
(LEK) can be a source of ecological
information for planners (111). In the Helsinki
Metropolitan Area, it was found that local
nature enthusiasts and residents have Local
Ecological Knowledge. Barthel (2006) noted
that it has been suggested that LEK is
generally low among urban residents, but
active participation in land management and
recreational use can increase the level of
LEK, which the results of my thesis also
indicate. According to my results, planners
can obtain LEK in several ways, most
notably through networks of knowledgeable
key informants and local nature associations.

Based on the findings, the individuals
who possess LEK can be presented as five
different types ranging from less
knowledgeable local residents to ecological
specidlists (111). LEK from all these types
can be useful to planners, athough LEK
from experienced nature enthusiasts and
specialists was regarded as more precise and
easier to interpret. All the types of
individuals possess elements of LEK that can
be sorted into gpecies and biotope
observations, single nature objects valuable
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to individuals, and opinions and aesthetic
values.

Considering LEK in urban planning was
found to be important because it can
complement scientific ecological information
and indicate places important to locals.
Recent examples of using citizen science in
urban bird studies (McCaffrey 2005,
Lepczyk 2005) support the idea of harnessing
LEK of nature enthusiasts for research
purposes, and thus using LEK as part of
ecological information for land-use planning
and management. Some of the challenges of
using LEK in wurban planning include
collecting it through participatory planning
processes, distinguishing it from other
information, valuing subjective knowledge,
and empowering planning officials to use
LEK. To enhance communication between
stakeholders, social scientists should be
integrated in the planning process, which has
also been suggested by Huntington (2000)
and Sairinen and Kohl (2004).

Furthermore, technical improvements,
such as registers of key informants, more
efficient use of nature associations
knowledge, and GIS-based public nature
information websites would be useful in
applying LEK in urban planning. In fact, the
recently launched Finnish website Hatikka
(Luonnontieteellinen  keskusmuseo 2006),
where nature enthusiasts can report their
species observations, has rapidly become
very popular, and could be one way to form a
data bank for observations related to Local
Ecological Knowledge.

4. Importance of small stream ecosystems in
urban planning

In the last chapter of this thesis the
importance of urban stream ecosystems from
the perspective of urban ecology, human
health and social well-being in the context of
urban planning was studied (V). The focus
was on the Rekolanoja stream in the City of
Vantaa (Figure 1). Urban stream ecosystems
have often been neglected in land-use
planning, and the biological integrity of
urban streams has decreased considerably



due to urbanization (Walton et al. 2006).
Nevertheless, as Tjallingii (2005) suggested,
small streams are increasingly relevant in the
green structure of many European cities as
many of the streams and stream valleys are
transformed into greenways.

The results from the Rekolanoja case
show that intense management of the
streamside vegetation and the treatment of
the stream channel in construction projects
(see aso I1) throughout the land-use history
have decreased species richness and
diminished valuable streamside biotopes.
However, the stream corridor can function as
an important recreational and educational
element within the local green space network
and thereby become a symbol of local
identity.

The Rekolanoja case indicates that
planners and residents see the value of such
an aguatic element as increasingly important
for the local health and social values, such as
recreation and stress relief. Furthermore,
since it has been suggested that urban
residents are becoming increasingly
disconnected from nature (Miller 2005, but
see aso Mehtdlda and Vuorisalo (2006)),
urban stream ecosystems could give local
urban residents chances for interactions with
the natural world (McDaniel and Alley 2005,
Meyer et al. 2005).

The study suggests that planners are
increasingly valuing urban stream
ecosystems in land-use plans (Vantaan
kaupunki 2005), but it remains to be seen if
the value of the stream ecosystems will
increase in the thinking of local political
decisonmakers. At least, in the Helsinki
region, recent urban stream studies (Niemela
et al. 2004, Ruth 2004, Helle 2005,
Tarvainen et al. 2005) and favorable media
publicity (e.g. Mutanen 2005) indicate about
an increasing level of positive interest in
urban streams.

Conclusions
In this thesis | have demonstrated that

ecological information is considered as an
increasingly important part of the basic
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information used in urban land-use planning
process and political decisionmaking in the
Helsinki Metropolitan Area, in Finland. The
basic determinants for this are the recent
changes in environmental legidation, but
also the increasing appreciation of green
areas and their conservation values by
planners, decisionmakers and citizens.

In the studied cities the ecological
inventories and impact assessments are today
done relatively thoroughly, but the lack of
resources for such surveys in smaller
municipalities may hamper the availability
and effective use of ecological information,
which in turn may result in losing important
green areas for urban development. Political
decisionmakers face a difficult task in trying
to maintain the economic viability of cities
by promoting new housing and infrastructure
for  better tax-payer residents, and
simultaneously trying to follow the aims of
sugtainable development and contrasting
wishes of different interest groups.

If political decisionmakers wish to build
the city on the principles of sustainable
development and maintain the ecological-
social resilience of the city, a considerable
amount of high quality green areas forming a
functional ecological network within the city
and surrounding areas should be conserved.
This will aso help in maintaining
biodiversity in the city. Recent studies of
urban green space corridors, greenways and
green structures have demonstrated their
great value for urban species and biodiversity
conservation (Mortberg and Wallentinus
2000, Werquin et al. 2005, Bryant 2006).
Related work in Finland, which examined
ecological networks and anima movements
in Finnish cities, should provide reference
material for urban land-use planning (Véare
and Krisp 2005). The results of such studies
should be incorporated into regional and
municipal land-use planning processes in
order to maintain functional biodiversity in
urban areas. Moreover, urban stream
ecosystems often form natural corridor
systems, which should be taken better into
account in green structures of cities.



Conservation and co-management of
green areas may increase community spirit
and networking amongst the urban residents
(Barthel 2006), who may also provide local
ecological knowledge in addition to
ecological research information used in urban
planning. Such development could increase
the appreciation and knowledge on urban
green areas (and potentially on nature in
general) and help maintaining biologically
diverse urban environment and the associated
ecosystem services.

In other European countries outside the
Nordic countries, the planning system and
other land-use circumstances are often quite
different from the Finnish settings and
comparing the results and conclusion of this
thesis should be made with caution.
Nevertheless, same kind of challenges in
relation to the conservation of green areas
within and around built-up areas, use of
ecological information and local ecological
knowledge, and their evaluation in the
decisionmaking process, determined both by
environmental and social contexts, are found
throughout the urbanizing world (e.g. Turner
et al. 2004). This PhD thesis provides
important and up-to-date perspectives on the
subject matter from the  Helsinki
Metropolitan Area case. It includes potential
implications for ecologists, planners,
decisionmakers, urban residents, and other
stakeholders in urban growth centers both in
Finland and elsewhere, may guide the urban
development into a more sustainable
direction, and may thus help in building
resilient urban social-ecological systems.
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