UPPSALA
UNIVERSITET

J

SLU

UPTEC W17023
Examensarbete 30 h
Augusti2017

Indicators for ecosystem
servicesn urbangreenspace
management

Indikatorer for ekosystemtj&ster inom
urbangrénytefdérvaltning

Johan Lundh






Abstract

Indicators for ecosystem services urban green space management
Johan Lundh

Urban green spaces grat underigh pressuredue toincreasingoopulation density in cities.

This problem will potentiallyacceleratewhere the densification in the citiecontinues
Consequently, thises high requirements on the managemeiftthe green spacesre to
generate the benefits and valued thi@ associated with greens spaasaurban parksOne

way to increase these benefits and values could be to incorporate ecosystem services and
indicatorsfor ecosystem servicaa a multistakeholder management systdmit possible
thatecosystem service indicators could facilitate collaboration betatageholderand thus

improve the value of urban green spgace

This master thesisimed to identify ecosystem service indicators fargreen spaceand
incorporate them in a muisitakeholér management system. The study was madkatiby if
indicators carfacilitate collaboration between stakeholdansl thusmprove the maagement

of an urban green spade. order toachieve that, the first step was to let the stakeholders
expresswvhatthey desiredthe green space to generatderms of benefiteandvalues These
expressedenefits andvalueswere formulated into target variables which were linkéth

the ecosystem services that the green space was assessed to fj¢netatget vaables are
achieved A literature study was conducted to identify applicable indicatfws the chosen
ecosystem servicesThese indicators were quantified and incorporated intoalasady
existing management systermhis management systeperformedas a frameworkand a
fundament which wasufther developed to incorporate more functions as indicators and
ecosystem services

The thesis resulted in two identified indicatoisr ten ecosystem servicegnd the
development of a mukstakeholder managemtesystem. Identified indicators were birds and
compliant seating. Birdevere identified as an indicattwecause they indicatedany of the
sameecosystem services #% ones that argeneratedn the green spac@hese ecosystem
services alinked with the benefits andalues that arassociatedvith the target variable$n
addition,the birds were chosen because they were possible to qu@utifipliant seatingvas
the second indicatpand ithas the potentiabtfunction as a control indicatas it can be seen
as a manifestation of the cultural ecosystem services generated at the greeA spaltie.
stakeholder management system was developed with the incorporation of indfoators
ecosystem services. The developed management system aifaeditate the collaboration
between stakeholders with the usk ecosystem service indicators. Taken together, the
findings suggest a role for ecosyste@rviceindicators inmulti-stakeholder management
plansto improve the value of green space

Keywords: Ecosystem service indicator, cultural ecosystem service indicator, green
space, green space management methodnulti-stakeholder management, park
management, urban planning, birds, seating
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Referat
Indikatorer for ekosystemtjanster inom gronyteforvaltning
Johan Lundh

Gronytor i stader ar satt under hog press pa grund av 6kande befolkningstathet vilket leder till
att fler manniskor behover dela pa samma mangd urban gronyta. Detta fenomen 6kar kraven
pa forvaltningen agronytor da de behover generera fler nyttighetér mera varde. Ett satt

att 0ka dessa varden skulle kunna vara att anvanda sig av indikatorer for ekosystemtjanster
inom ett forvaltningssystem dar flera forvaltare verk@r.det mojligt att indikatorer for
ekosystemtjanster kan underlatta samarbetet melika forvaltare och déarigenom Oka vardet

av en gronyta?

Den har masteruppsatsen hade malet att identifiedikatorer for ekosystemtjanster
genererade av en grbnyta och sedan inkorporera dem i en forvaltningsmetod som Okar
samverkan mellan forvaltareStudien syftade till att tydliggora om anvandandet av
ekosystemtjanstindikatorer kan underlatta samarbetet av mellan olika forviitaet
forbattra forvaltningen av en gronyta. Det forsta steget for att astadkomma detta var att lata
forvaltarna uttryka vilka varden och nyttigheter de vill att gronytan skulle skapa. Dessa
varden och nyttigheter formulerades som malvariabler vilka lankades till de ekosystemtjanster
som gronytan beddémdes generera. Genom en litteraturstudie identifierades indikatorer som
kunde indikera de ekosystemtjinster som genererades vid gronytan. Indikatorerna
kvantifierades och inkorporerades in i ett redan existerande forvaltningssystem.

Studien resulterade i tva identifierade indikatorer och i utvecklandet av ett forvaltniegssyst
som underlattar samverkan genom anvandandet av indikatorer. Faglar identifierade som en
indikator pa grund av att faglar indikerade samma ekosystemtjasster genereras pa
gronytan. Faglar valdes ocksa for att det var majligt att kvantifiera fagladgngrénytan.
Villkorlig sittplats var den andra indikatorn och den har mdjligheten att fungera som en
kontrollindikator eftersom den kan beskrivas som en manifestation av de ekosystemtjanster
som genereras pa gronytan. Sedan sa utvecklas aven ett fagsdystem dar indikatorerna
inkorporerades. Forvaltningssystemet hade malet att underlatta samverkan mellan de olika
forvaltarna med hjalp av indikatorerna. Sammanfattningsvis sa bedoms det att indikatorer for
ekosystemtjanster har potentialen att anvam@disforvaltningssystem och darigenom kunna
bidra till att 6ka vardet av gronytan.

Nyckelord: Ekosystemtjanstindikator, indikator, indikatorer, indikatorer for
ekosystemtjanster, ekosystemtjanster, kulturella ekosystemtjinster, gronytor,
gronyteforvaltning, forvaltningsmetod, parkférvaltning, faglar, faglar som indikator .
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Popularvetenskaplig sammanfattning

Indikatorer for ekosystemtjanster inom gronyteférvaltning
Johan Lundh

Vad vill vi ha ut avvara parker idag? Under soliga dagar pa sommarhalvaret fylls parker och
gronomraden med manniskor. De umgas, speldbofip grillar eller bara njuterav
omgivningarnaoch slappnaav. Folk som bor i stader uppvisar ett tydligt behov av att vilja
anvanda parker och gronomraden och uppskattar dess vAetetanexempelvisvara ett satt

att komma i kontakt med stadens djurliv. In agligen gjord undertkningankades
fagelkvitter som det mest lyckoframkallande ljudet av alla. Emdganledning att bestka en
park om nagot.

Idag ar det docklér och fler manniskorsom flyttar in till stadernavilket medfor att
uppbyggnaden av stadernaste planerabattrefor att fler manniskor ska kunna tillgodose
sina behov pa emindreyta. Nar urbanisémgen okar sker ofta dven en fortatniag stader
for att fler ska fa plats vilken ibland leder till att gronomraden beby@en Ookade
befolkningstathetemeder alltsatill det blir fler manniskor per area gronyta vilket minskar
tillgangligheten till gronyta.

Vad far det for konsekvenser? Studier visar att det fom$attandefysiska ochpsykiska
fordelar med att vistas i urbana matmraden. Bade barn och vuxaravandegronytor for att
leka och trana pa vilket géydliga halsofordelar. Det har dven visat sig att genom att vistas i
en park eller gronomrade sa motverkas stress, depressi@mdehmentala sjukdomatelt
enkelt haparker och gronomraden i stader formagan att bidra till manniskors valbefinnande.

Det arekosystemema grénytornasom skapar en stor del av detta valbefinnande. En del ar
kopplat det sociala utbytendra urbana faktorer men en stor del av valbefinnayaetetreras

av traden, buskarna och djurerDe direkta och indirekta bidragen fran ekosystemen till
manskligt valbefinnande kallas ekosystemtjanster. Ekosystemtjanster ar ett satt att synliggora
varden som naturen och ekosystem skapar at oss manniskajutatav faglarna i en park

kan associeras med ekosystemtj@nstkreation.

Kan ekosystemtjanserspektivet anvandasom forvaltningen av gronytor? For att tillgodose

det Okale behoet av gronytor ochdarmeddka mojligheten till valbefinnande behdvs en
forbattrad forvaltning av gronytor. Sarskilt nar flera forvaltare ska samverka saknas det
verktyg for att gora det pa ett fortjanstfullt satt. Har skulle ekosystemtjanstperspektivet kunna
bidra och underlatta samverkan indérvaltningen av grényto Ett exempel pa det skulle
kunna vara att kvantifiera ekosystemtjinsterna genom att identifiera indikatorer for dessa
ekosystemtjanstaxch darmed skapa konkreta mal och verlggm kan inga eférvaltning.

Med detta perspektiv i beaktnimgnomforden studiegpa en gronyta i Uppsala som gick ut

pa attidentifiera indikatorer for ekosystemtjanster som forvaltarna énskade att gronytan skulle
generera mer av i framtiden. Dessa indikatorer skulle vara métbara och kunna anvands inom
forvaltningen av gronytan och déd ocksa i stadsdelen Kvarngéardet dar gronytan ar placerad.
Studien amnade visam kvantifierbara indikatorer kan anvandasm forvaltningen och om

dessa underlattar samverkan mellan olika forvaltare som &r involverade i stadsdelen. Dessa
forvaltare ar ppsala kommun, Svenska kyrkan och kommunestauisbolag Uppsalahem.

Det ar SYenska kyrkan som ager gronytan som ligger precis vid St: Pers kyrka och i dagslaget
skoter underhallet Kommunen &ransvarig for andra grona strukturer i omradet och
Uppsalahem mresenterar manga boende i omradet och har forvaltning av sina omraden.

Vi



Skulle dessa forvaltningar kunna samverka skulle Kvarngardets gronytor utveckla sin kvalitet
och ge mer valbefinnande till kyrkas besdkare, boende och barn.

Studiengenomfordes utifnd attforvaltarnafick uttrycka vilka varden och nyttigheter daser

att gronytan skéevereratill manniskor som uppehaller sig pa ytdvet kunde uttrycka sig i

a t darncska kunn& e koaanniskor ska kunna sitta vid en bdghv i | ad0 samt att
ska vara en del i vareen ocly myttigheter formketades tiblvaribiers s a

som trivsam plats, lekplats, djur i rorelse och nagra till. Dessa malvariabler kopplades sedan

till ekossystemtjanster som grénytan skujlenerarea mer av for att uppna malvariablerna i

hogre grad &n vad de gor idag.

For att kunna kvantifiera dessa ekosystemtjanster identifierades faglar och villkorad sittplats
som indikatorer for dessa ekosystemtjanster. Valet av indikatorer motiveraddisfaglar

och en viss typ av sittplatser skapar samma typ av varden och nyttigheter som de
ekosystemtjanster soinskas oka fran gronytan. Desndikatorerkan da kopplas samman

via ekosystemtjansterna och det firddsett matbart verktyg som indikeratvecklingen mot
uppfyllandet av malvariablerna.

Faglar sags bidra till manniskans valbefinnande genom att motverka mental ohélsa,
framforallt genom sin sang och ge rekreationella varden med sin narvaro i urbana
gronomraden. En bank som ar placerad pérarplats som har ett gott mikroklimat, medfor

en fin utsikt och samtalsvanlig ljudnivd har forutsattningar att manifestera
ekosystemtjansterna som genereras fran gronytan. Manifestationen skeragectmanserna

for valbefinnande dkar genom att sittpeisuppfyller naAmnda krav

Faglarna i St:Peparken inventerades och resultatet jamfordes med fagelariregur i andra
parker. St:Pemarken visade sig ha minst narvaro av faglar vilket motiverar en atgard for att
oka fagelnarvaron in parken. Detta karragygenom att ha en hogvariation av vegetation,
satta upp fagbblkarsamt placera ut vattenbad och sandbad. Fran villkoren for en bra sittplats
utvecklades en kontrollmetod sdrar potentialemtt anvandas i férvaltningen.

Indikatorernaintegreradesivenin i en forvaltningsmodell som ska underlatta samverkan
mellan olika férvaltningsorganisationeEdrhoppningsviskan indikatorer for ekosystem
tjanster kunna anvaas for att utveckla gemensamma mal for olika forvaltningsorganisat
ioner att enasnot. Indikatorerna kan ocksa ha potentialen att underlatta kommunikationen
mellan planeringsorganisationen och den verkstallande underhallningsenheten.

Indikatorer for ekosystemtjanster ha potentialen att konkretisera begreppet och underlatta
forvaltningen av gronyr vilket kan medfora en forbattrad forvaltning som forbéttrar uttaget

av ekosystemtjanster fran en gronyta. Det leder till att manniskor upplever mer vélbefinnande
nar de vistas pa ytan och deras befowaturnara aktivitetdillgodoses.
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Abbreviations

ES- Ecosystem Services

CES- Cultural Ecosystem Services

SEPAI The Swedish Environmental Protection Agency

TEEBT The Economics of ecosystems and Biodiveristy

CICES- Common International Classification of Ecosystem Services

MSIT Multi Stakeholder Involvement

MA 1 Millennium Ecosystem Assessment
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1 Introduction

The world population is today more th@rbillion people and the number iiscreasing By

now, half of these people live in cities but the year of 2050, two thirds will be living in
towns and citieUNFPA, 2011) This means that the urbanization will continue #mnel
densificationwill causea decreasen urbanspace per capita. Consequently, theié be a

loss of urban green space per cafi@meset al, 2009)and thereforghe daily exposure to
natural environments will decread@arton & Pretty, 2010)EXposure to natural environments

can play an important role in the work against lifestyle diseases as obesity, depression and
other stresselated illnesse6€SEPA, 2017)Therefae, the World Health Organization (WHO)

is encouraging local administratds further develogghe management afrbangreen spaces
(WHO, 2006)

Of Swe d eforthoming population growthwill 70% be concentrateth the regions
nearbyto the three big cities Stockholm, Gothenburg and M&l&@B, 2012) The following
densification in thee regionswill potentially intensify the need for urban green spaces to
createa satisfactory urban environment.

In order to accomplishthese satisfactoryurban environmentsis one o f Swedeno:
environmentalobjectivesformulated asA good Built EnvironmentSEPA, 2012h) It states

that cities and towns must provide a healthy living environment and that natural and cultural
assés must be protected and developéd additionto that should sound environmental

principles be used and sustainable management must be promoted.

Included inthis environmental objectivés the management of urban green spaces and the
care of important ecosystem services which a urban green space pridiicenal, 2015)

In the year 0f2014 the Swedish government decided that in 2€H8 value of ecosystem
servicesshould be generallyjknown and be integrateth economical statementpplitical
guidelines and ottr decision inthe society where it is relevar{Swedish Ministryof the
Environment and Energy2014) By integratingecosystem servicei®m urban green space
managements it possible toconceptualizeéhe functions and values that natuteliver to
humanbeings This gives new arguments for the inmpence of nature in the society and it

also contributes to multifunctional land use and reaches organizations outside the nature
conservation sect¢SEPA, 2016)

Ecosystem services generate benefits which are vital to human survival aroeiwgl|
therefore is a judicious management of these ecosystem services impBriam et al,

2014) It has been concluded that there are challenges to structurally integrate ecosystem
services urban green space managen@atGrootet al, 2010) However, indiators for
ecosystem services has been recognized as a key assessment tool in order to clarify whether
the management of ecosystem services is appropriate and sustéBrable et al, 2014)

Proper indicators for ecosystem services are necessary and recently a development of an
European framework for ecosystem service indicators have staittéd the Mapping and
Assessment of Ecosystems and their Servipegect(Rochaet al, 2015) To ensure a more
sustainable development should ecosystem services be incorporated into urban green space
managementRall et al, 2015) Hence ecosystem service indicators need to batifled and
incorporatednto amanagement system of urban green spaces.



The inclusion of ecosystem services in urban green space management is a key foundation in
a research project newly founded in Uppsdlhe project has theobjective to develop
managemenimethods that will overcome institutionalized and social boundahesigh
planning and management of ecosystem servithes study area is the neighbourhood of
Kvarngardet in Uppsala, Swedérhe firststep in the project is this master thesis which aims

to identify indicators for an urban green space in Kvarngardet rezatpiorate them in a
management system.

1.1 Objectives

The objectiveof this thesids to identify site specific indicatofer ecosystem services a
green spaceand further to developrecommendationgor a multi-stakeholdermanagement
systemwith incorporated indicators. Present stuwdy be seen as a ptudy with the purpose

to clarify if indicators carfacilitate collaboration between stakeholders in order to improve
the management of an urban green space with the use of ecosystens.service

1.2 Research questions

Which aretheindicators otthe ecosystem services the green spaed the Church of St:Per
In what way are the indicators relevant and quantifiable?

How canindicators for ecosystem servicesibeorporated itb a management mettii®

1.3 Delimitations

This thesismainly focuses on the greespace that is on the property owned by the Church of
St:Per located in the neighbourhod&Varngardet Uppsala, Sweden. Omxceptionfrom that

is the organizational matténat isconnected to the management system. The indicators were
not supposed to keeresult of annquiry directed towards the usesthe green space. Instead

it was thestakeholders associated with managentteait were in focusThis approach would
increase thehancego identify generalizable indicatord he timelimit was constrained to 20
weeks between January and Junehich had some consequences in the indicator
measuremenilThe perspective used in this master thesis is the ecosystem service perspective.
Ecosystemservices are anthropogenic and nature’s intrinsic value is not taken into account
and the main focus lay on the connection between ecosystems and theiaglbf humans.

The result is specified indicators and a recommendation for a managentemnt. sys



2 Theoy

This thesis combines several different subjects and therefore is it necessary to first present the
theoetical backgroundo understand the interconnections between the subfacstly, this

theory section describes what benefits and valpagks and urban green spacesateto
humansit also explains the concepts of ecosyssarvices and ecosystem senicgicators

In the final part of this sectiomare the existing methodsegardingurban green space
management presented.

2.1 City life and urban green spaces

The UN has predicted thdty the year 205066% of all humans will be inhabitants in cities
(UNFPA, 2011) This meanghat many ofthe children, in the future, will have their first
contact with nature in an urban environment. Howendyan smalkcale nature does not get

as much attention as largeatural areas that have a higléodiversity and have relatively
untouched ecosysteni€hiesura, 2003). Recently, an increasing number of reports states that
urban natural areas contrilbuto life quality for humans are growing in numbers. This is
because urban green spaces have the capacity to give environmental and ecological services
but also offer social and psychological values to urban citig@niesura, 2003).

Awareness of this isot recent as Ulrich (1981) described that park experieraereduce

stress whileKaplan (1983) writes that parks may provide a sense of peacefulness and
tranquillity and enhance contemplativeness. Many empirical studies have been conducted
about the restorative functions of natural environments. In one of those, it was discovered that
patients on dospital recovered faster if they could look out at trees and nature outside their
window instead of just only look at buildings (Ulrich, 1984)alsurvey made by Godbey

al. (1992), a significant result showed a positive relation between perceatedo$thealth

and peoples wusage of urban green spaces. N a
tranquilizerso is possibly particularly ben
common (van den Bergt al.,1998) This is in line wih later research dsordhet al. (2009)

presented that there is a potential for physiological restoration connected to urban green
spaces.

In a survey made in Copenhadg@&eschardet al, 2012) 686 respondents answered how they
mainly used smaller urban green spaces which resulted imiteab ci al i zi ngo and
restoratio® were the most common ways to primarily use urban green spélbes.students

in Oslo were asked roughly the same questions the main astivitieve r e Ar el ax
phil osopriezheddalsod e at / (Nordhn& @stby, 2013) To promote such
activities, the previous mentiotistudy concludes that urban green spaces should be designed
with components that are natural and, shielded from surrounding and furnished with some
seating. These design aspects should have the potential to encourage social meetings and
opportunities forrestorative experiences. When investigating what components people are
looking at when they are evaluating the chances of rest and recovery in Bqaitk(2012)
foundthattrees, followed by the benches and bushes, got the most attention.

The values and dnefits described above are all the results of functions and processes
generated by the ecosystems in the urban green spaces. Together, the natural components of
the urban green spaces create Welhg for humans and these functions and presss®
sumnarized under the concept of ecosystem services.



2.2 Ecosystem services

The concept of ecosystem serviogas first used by ecology economists in the 1970s
(GomezBaggethuret al, 2010)but it was the study of Millennium Ecosystem Assessment
(MA) that made the concept wédhown among decision makers and the mufffischeret

al., 2009). The framework of MA was developed to show the ecosystems contribution to
human weHlbeing and has since then been the foundation for the methodology in other studies
related to ecosystem services.

There are several definition$ the concept of ecosystem servitkat have both similarities
and differences. MA stated that ecosystem
ecosystemo TieBwedish EviboBmentdrotectionAgency (SEPAR012a)use
TEEB: s definition Athe direct and i-meimgat
in an compilation of ecosystem services. This definition is used in this study and it contains
all the processes and functions in the ecosystem that contribdiediversity and the
production of baeefits like foodand water. An ecosystem is defined as the dynamic complex
of plants, animals, microbes atitkeir interactions with a neliving physical environmental

which creates a functional unit (UN, 1992)

As a camcept, ecosystem services are anthropogenic and nature’s intrinsic value is not
consideredcand the main focus lay on the connection between ecosystems and theimgell

of humans. Welbeing is defined ilMA (2003)and Common International Classification of
Ecosystem Service€(CES)HainesYoung & Potghin, 2011)as access to basic materials to
maintain freedom of choice, freedom of action, health, god social relations and safety. A
certain level of material prosperity is connected to the -blhg of humans (UN
development goalsYhe connection between ecosystems and humarbeily is illustrated

In Figurel.

Ecosystems & Biodiversity

Human wellbeing

AOAn AT = -
| Biophysical | (socio-cultural context)
| Structure 1 | Function*
I
: Or process , | (eg. slow Service
| (€g. vegetation! | water (eg. flood- X
jcoverorNet | | passage, Srotastion; Bengﬂt(_s)
| Primary I biomass) products (contribution
| Productivity | to health, (econ) Value
R : safety, etc) (eg. WTP for

protection
or products)

*) subset of biophysical structure or
process providing the service

Figure 1. The Cascade model which illustrates how the ecosystems and the biodiversity create
services which generates human ving. Source: Modified from Haind&®ung& Potchin 011).
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It is widely acknowledged to divide the ecosystem services into four ehtferategories:
provisioning, regulating, supporting and cultural servi®4,2003) This is demonstrated in
Tablel although there arether ecosystem services that are not shown in the table.

Table 1. Millennium Ecosystemss8essment categorization efosystem serviceSource: Modified
from MA (2003)

Provisioning Services Regulating Services Cultural Services
Products obtained Benefits obtained Nonmaterial
from ecosystems from requlation of benefits obtained
B Food ecosystem processes from ecosystems
W Fresh water W Climate regulation W Spiritual and religious
M Fuelwood M Disease regulation B Recreation and ecotourism
W Fiber m Water regulation B Aesthetic
W Biochemicals B Water purification B Inspirational
m Genetic resources B Pollination m Educational

m Sense of place
W Cultural heritage

Supporting Services

Services necessary for the production of all other ecosystem services

B Soil formation B Nutrient cycling B Primary production

Provisioning ecosystem services generates products which can be extracted from an
ecosystem by humans and an ownership is possible to define. It is a direct outtake of biomass
that is favourable for human and consiss, an example, of eatable crops, fresh water,
flowers and fibr§HainesYoung & Potschin, 2011)

The regulating and supporting ecosystem servicesre functions of the ecosystem
Regulation of the environment which is directly favourable for humans is a defining factor for
regulating services while the utility of supporting ecosystem services is more indirect. Our
environment is regulated by tlmegulationof air, water and sailSurvival and progress for
ecosystemaremade and by the enabling of reproduction and rejuvenating of spddiese

is a large amount afynergies, considerations and losses between different ecosystem services
because they can both support and pregaah othe(Rodriguezt al, 2006)

Cultural ecosystemservice CES)can be described as the products of the dynamic, complex,
physical or spiritual relationships between humans and ecosystems, often over time across all
kinds of Bndscapeg¢Plieningeret al, 2013) The MA definescultural ecosysterservices as

A t h e-mateoah benefits people obtain from ecosystems through spiritual enrichment,

cognitive devel opment, reflection, recreat.

Blicharskaet al.(2017)argues that MAby the usagehis definitionmergeservice and benefit

andprefertheCESd ef i ni ti on by CIlI CES: A a er situdtians tipah y s i ¢ a

rise to changes in the physical settings, locations or situations that rise to changes in the
physical or mental states of people, and whose character are fundamentally dependent on
l i vi ng pr oc¥osng ansl ®ots¢hi,a201d,epsZhe many definitions indicates
thatcultural ecosystem servicage the hardest to val¢8CB, 2013
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It is not straightforward to determine what thariecultural ecosystem services incorporates
because of the low conformity on whailtural means andvhich values are connected to it
(Scholteet al, 2016) In order to highlight the nonmaterial outputs from ecosystems that
affect the psychologicaland physical state of people cultural ecogyst services aim to
distinguish those values from oth@ainesYoung & Potschin, 2012)A variety of socie
ecological interactions have been plhaender the CEScategory and emphasizes the
importance of CES according to their role in the vioeling of humans, their use in personal
environment behaviours and pohayaking arenas and theisefulness for examining wider
socioecological relationgHirons et al, 2016) Their occurrence starts with the human
ecosystem interactions and can exist in all ecosystems, from unexploited wilderness, deltas to
urban green spacé€han 2010) The importance of CES originates from its central role in
the wellbeing of humans. Whenalancing the evidencexperiencingnaturehas positive
effects on our happiness and he@Riussellet al, 2013.

Becausecultural ecosystem servisggeneratéhuman weklbeing, CES becoman important
aspect in environmental decistomaking in a wide range of scales, from international to
personal. With that said, even though interest in CES and related resegrowing, the
inclusion of CES in international and national decisions is still an exceftioons, 2016).
Potentially, CES could work as a concept in framing future assessment connected to non
economic loss due to climate change. In recent literature some writers focusekucel
ecosystem servicaaclusion in managemeriPropper & Haupts, 2014put a bias towards
leisureoriented CES as recreatiocaesthetic and tourism can be noticed. On a more local and
personal levelCES can motivate local land management decigiBhsningeret al, 2013)

In contast to biophysical landscape services, saditural services are specific of
stakeholder, location and time, which aggravates the validation of qualitative measurement,
for example landscape aesthetics and cultural her(tdgm et al, 2006) This is confirmed

by Layke et al. (2012) who state that cultural ecosystem services are context specific and
must be adapted to location and purpose. Also, the individual perceptions of cultural
ecosystem service are often very qualitative and dolwanature To avoid misinterpretation

of the CES, transparent communication is importaatause othe different dimensions of
uncertainty(Walkeret al, 2003. The lack of standardized definitions and measurentamts
prohibit the incorporation of cultural ecosystem services in decision making processes
(HernandezMorcillo et al, 2013)

Urban system services a concept defined in the bodRrinciples of sociakécological
urbanismwritten by Stephan Barthedt al. (2013). Thee are serviceghat function as
principles that underlieesilient urban desigmand can be categorized undée category
cultural ecosystenservices Public urban services are services that are created by design
elements inthe urban landscape. Some desg@ments are then divided into the different
services even though they are closely entwined. A design component described in tise book
green arteries, which are spaces that manage access and flows for both people and animals.
This can be illustrated by pedestrian walkway bordered with trees leading to parks. The
urban system service accessibility is generateedell as the ecosystem servidembitat for
species, air regulation, seed dispersal and several ribee.service pblicity is very
important © make a public place feel attractive and the area in question does not evolve into a
monoculture where only a certain group of people feel welcome. All urban designs should
supply and support enultitude of services, including ecosystem services. (Baghell.,

2013)



2.3 Indicators

A complex system or phenomena (indicandum, i.e what is being indicated) can be represented
in a quantitative way through measurement of an indi¢@pécz & Arany, 2015)Another
definition of an indicator can be as a measure that is based on data that can be verifiable and it
conveys information about more than just its@#lP, 2011). Indicators can workas
fundamentals in goal formulations and achievement evaluatioaldfacilitates information

and communicatiofHeink & Kowarik, 2010) Indicators are commonly used in a wide area

of sectorawvhere the systems used areaafomplex kind An easy way to define an indicator

is to comprehend that the temperature is an indicator for the weather.

Froma scientific perspective, indicators can be regde$ measure that quantifies a pestin

propert of the indicandumHow close the connection between indicator and indicandum is a

key aspectanihas to reach a | evel of O6cl ose enough
property whichis hard to formalize and has inborn factors of associgi@gaucz & Arany,

2015) More complexity is added when the system of indieatdicandum is nested with

hierarchy. As an example, the indicandum biodiversity can be evaluated with the indicator
species richnesdut can also be an indicator for ecologigahlity in the aregTurnhoutet

al., 2007 HernandezMorcillo et al, 2013. Nested aggregation in complex systems can be a

way of formulaing indicators by identify components and subsystem and quantize them all

and make an indicator of the summarized statigtidasuler, 2012)

2.3.1 Indicators for cultural ecosystem services

Over the years, human have been benefitted from tangible goods angibig assets, the

later called cultural ecosystem servicBesearch regarding cultural ecosystagsessment

has increased over the last decade but it still remains in the periphery and is mostly used in
marketable services as tourism. Using accountingutiural ecosystem services in decision
making processes has challenges in the evident difficulties regarding standardization of
definitions and measurements. (Hiro8616)

In a reviewby HernandezMorcillo et al. (2013) are cultural service indicatorexamined
within the research of ecosystem services. When sie@ycled for methods of accounting
CES indicators, avide-ranging variety was found, mostly because of diverse aim of the
studied reports. For assessing educational, inspirational and recreational services, benefit
indicators were the measure mostly usedrthemore, they found that a majority of the
cultural services indicators were lacking clarity regarding definitions, purposes and
understanding of the measured processes while-tfisleand bundles with other services
were marginally referred tdn numbersmulti-temporal assessments were only performed
17% of the time and spatially explicit information was used in 23% of the cases. It is
concluded that indicator quality could be improved greatly if the effort of including relevant
stakeholders in conceplimation and communication phases were increased.

Arguably, cultural ecosystem services do have an intuitive logic but the concept brings along
a number of challenges to ES accounting (Noeoral., 2010 HernandezMorcillo et al,

2013) One challenge eabe the inborn difficulesto establish a clear link between the CES
connected to certain elements of the ecosystem and its multitude of fur(Mereset al,

2010) Anotherproblem, even if a distinct biophysical carrier to a cultural ecosystem service

is identified, isthat it isoften problematic to calculate the value which works as an outcome.
Many CES are also hard to put a monetary value on because of the intangibility and
incommensurability chacteristics associated to theg&oldstein et al, 2011) Gee &
Burkhard @010)writes that the relationship betwe¢he environment and observer must be
considered, not only the services produced by the ecosystem. That includes the personal and
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social driving forces whiclnfluencesthe demand side in all ecosystem services. Too many
present ecosystem service assesssnare focused on the supply side (Plieninger, 2013). The
demand (the observers) side is almost always affected by individual factors, such as habits
and belief systems, cultural and social background, way of living and tradiomsar &

Kumar, 2008 Martin-Lopezet al., 2012). Qualitative information on individual perceptions
therefore makes the foundation of many CES which complicates verifiq@agerholmet

al.,, 2012)1t could be argued that there are few, if any, measures that could be used when
monitoring the actual delivery of most CES (Fedt al., 2007; Layke, 2009). However
HerndndezMorcillo et al. (2013) concludes thatCES indicators can be built without
individual validation.

2.4 Indicators used today for differentbanecosystem services

In 2016 the fourth report of Mapping and Assessment of Ecosystems and their Services was
published (MAES, 2016). It is initiated by the European commission to improve the
knowledge and the base of evidence for the biodiversity policy under Target 2 Batidhe
European Biodiversity Strategy to 2020. This report contains guidance for mapping and
assessing urban ecosystem services and an indicator framework to quantify ecosystem
services. The list of indicators in that report was firstly publishefadohaet al. (2015)and

the list was put together after a survey done all over theHad. of theindicator list is
available in Appendix A.

Another source ofurban ecosystemndicators is C/O ity:s presentation(2014) where
indicators for several ecosystem services in a variation of scale is described. Indicators needed
to describe the interaction between ecological process and ecosystem services are provided by
de Grootet al. (2010) For cultural ecosystem servicesg Rosaet al. (2016) reviewed 63

reports and presented a list with indicatditsis list is also available in ppendixA.

2.5 Indicator quality

An urge for concrete results in termsemfosystem servicaccounting has been called upon

and that raise the demandor practical indicators. To adhve this, indicators should be
specific, measurable, achievable, relevant and-bmend or iS M A R Tndicators(UNDP,

2009). Therefore SMART indicators do have w&ital part to play in resuoriented
management. To fully establish an indicator, the indicator has to be objectively verifiable
which means that a given indicator should produce similar information when used by different
researcherfHernandezMorcillo et al, 2013. A thorough guidance of developing ecosystem
service indicators can be readBrown et al. (2014) Down below follows a description of a
similar developing guidance that focuses on CES indicators and uses BIP (2011) as source,
which also Brown et al. (2014) does.

For everyassessment for CES, indicator quality should be granted by achieve minimum
conditions (HernandezaMorcillo et al, 2013. Accordingly, UK National Ecosystem
Assessment proclaim that #fAmeasures of cul tur
mut abl e, as meanings, values and peoplebs be
to economic, technological, saecl |, political and cul t u/teel dr i v
creation process of effective cultural indicators almost seems as important as the result itself.
One way to develop indicators is to use the SPICED framework. It is developed by Roche
(1999) who claims it is suitable when developing indicators with the use of subjective
information.

Definition of the entire development process for responsive SPICED cultural services
indicatorsis illustrated in Figure PHernandezMorcillo et al, 2013)
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Conceptualization phasefhe initial stage where the aim of the CES indicator must be
defined. It must be clear of what question the indicator will answer. When measuring
intangible assets there is a subjectivity inherent so deénitions and involvem# of
relevant stakeholders in a conceptual framework is crucial if the measure should relate to its
purpose. In most cases can not one single CES indicator be an effective mehasreo be
combined with others.

Calculation phase:When the indicator dundation is defined it must be assigned to its
operational units. These should embody the suitable spatial and temporal context and a
baseline ought to bestablished sthe indicator can be responsive to contextual changes. It is

in this phase data is tjeered and the data should be easy accedsibline sake of future
assessmentsFurther datavalidity needs crosshecking, even when purely qualitative
information is used.

Communication phaseA significant process is the interpretation of indicatorsere local
stakeholders should be involved to build a coherent storyline. The cultural ecosystem service
indicators shouldbe easy to understand for the target audience so a careful selection of
graphics, language and media is good when presenting thegindin the end, ensuring that

indi cators are relevant to stakehol der s nee

Phase 1. Conceptualization of a cultural service
indicator

Selecting relevant informants

Defining indicator target B

Development of a conceptual framework

Subjective and participatory

Phase 2. Calculation of the cultural service indicator

Establishment of a base line |

Defined Operational units Redefinition of indicator }

Reliable and verifiable data used s

Diverse and cross-checked

Phase 3. Communication of the cultural service
indicator

Context-specific interpretation of indicator

Proper audience using proper channels

Indicator is empowering and used by users

Interpreted and empowering

Figure 2. Conceptual model to develop ecosystem service indicators. Source: Adapted from BIP
(20112)
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2.6 Birds in urban greespaces

In a recent systematic literature reviewedblom et al. (2017) concludes that birdsire

strongly linked with urban green spaces and the sight and sound of them may pmvide
monetary values as increased wmding and stress reduction. It is also discussed how
knowl edge about peopleds percept ofarbangrden bi r d s
spaces.

In the urbanized world, humans have distanced themselves from nature, both emotionally and
physically which have decreased their contact to animals. Several animals have followed into
the cities and apart from smaller taxa like oisebirds are the wild fauna that people most
commonly encounter in daily liféKoford et al, 2011. A great deal of previous research on
urban bird fauna has focused on the ecology, evolutionary processes and apiaticadof

birds. But recently, a growing body of literature has investigated how the acoustic and visual
effects from bird encounters affect human wmding and other cultural valu¢&rahn & K
Stigsdotter, 2003Bjerke & @stdahl 2004 Fuller et al, 2007 Luck et al, 2011 Belaireet

al., 2015)

The growing interest of the potential cultural values related to birds in an urban environment
is not surprising. Because of the high bird density in urban environments, there are many
encounters between urban citizens and birds (Marzluff, 2001; McKinney, 2002). To date, a
number of studies have shown that bird sightings have become easier as bird behaviour has
changed when they have adapted to urban environments (Jerzak 2001; Ran8)er 200
Furthermore, the amount of interactions between humans and birds can increase with bird
houses and by food provisioning (Fuletral, 2012).

Human interactions with birds can possibly be analysed with the use syfseam services.

Hedblom (2017) proposes that MA200b) potentially could provide aseful framework of

CESfor assessment dbi r ds & cul t ur arial servecds Mess certainly cammmat e
encounters between birds and humans have values connected to mentioned services which ar
exemplified by numerous studies where contact to nature is shown to reduce stress (Kaplan
1995 Grahn & Stigsdotter2003; Hartiget al., 1991). The measurement of potentially
applicable variablessuchas birdés vi sual preventdificelt (Betariea p p e a |
et al.,2015). Therefore have previous studies that lmen made on the perception of birds

mostly relied onsele val uat ed esti mations of effects <co
well-being(Hedblomet al.,2017).

Human apprecian of birds is mostly connected to their visual appearance and acoustic
presenceéogether with behavioural characteristics (Cocker & Tipling, 2013). Small song birds
with pleasantsongs arehighly regardedas they are associated with spring and summer
(Bjerke & @stdahl, 2004)On the other hand, a number of studies have described the
disservices of birds (Hdom et al, 2017) andBelaire et al. (2015) suggest that negative
experience with birds are perceived more clearly than positive experiences. Negative attitudes
towards various species in French urban environment were found by Cleargeau (2001). Birds
like hering gull, european starling, house sparrow and rock dewse all described as
unpleasantin another study, Belaital.( 2015) i nvest i gmdotldrdsineop | e ¢
Chicago but argued that negative experiences found where exaggerated and could not be seen
as a major problem because they did not reflect the true characteristics of the birds. This
analysis is suyported by Clearguet al. (2001). They found that 6974% of the interviewees

liked the presence of the birds even though many had negative perceptions of some species.

Nonetheless, attitudes towards many bird species in urbanaaegassitive (Hogblomet al.,
2017). In a studyBjerke & @stdahl, 2004ver e A s mal | &i rrdasndk eadnd ni du
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among urban animals which indicate that birds does not have to be vibrant to get appreciation
from people. It is easier to hear birds than it is to see them and natural sounds of wind water
and birdsong are acknowledged to have restorative effects on siRaicliffe, 2015)
According to experimental studig®\lvarssonet al, 201Q Annerstedt,2011) do nature
sound, including birds, help stress recovery and supports-vesfig. This corresponds with

the findings made by Bjork (1986) were some bird species associated with relaxation. In an
inquiry made by Ratcliffe (2013), birdsomgceivedthe highest score (36) in potential for
reducing human stress, ahead of sounds of wa486) and noravian animals (1%). These
findings resulted in her proposdhat certain birdsongs have morestorative perception
(described as reducingfress) tharothers Why birds contribute to human weeing and
restoration is not fully clarifiedpoweverone possible explanation is that the brain pathways
associated with vocal learning is quite similar in birds and humans (Jarvis, 2004)

The way humasiperceiwe birds is complex andepends on a variety of factors, suchtees
gender, ageproximity to green space and knowleddmat the birds (rke & Ostdahl 2004;
Cooper & Smith 2010). To generalize, older women who have a good knowledge about birds
and live close to areas where they are frequently sighted experience a higher amount of
benefits. However, human appreciation of certain birds and bird s®age to complex
mechanisms ang therefore aubjectthat has not beefully investigatedas of yet(Hedblom

et al, 2017)

Taylor et al. (2013) writesthat progress can be made in urban plannind greenspace
management to encourage diversity in urban bird populations. These can be accomplished by
imitating natural environments and grow a high variation of vegetation in urban green spaces.

There is a relatively small body of literature that hasnbeoncerned with birds as indicators
for cultural ecosystem services. One is a presentation mafledeyssorSkoldet al. (2016)
The concept is illustrated iigure3 below.

Indicator Number of
tree$/ha
Y Number of tree
species/ha
" Variation
Functional in type
trait and age Leaf,.:_gggmfmm
bra[_lches LeafA:ea
Biodiversity Index... . AI:“IOUI:{ of
7 i . . | indicator
Function conttibution Stomatal ;
i conductance | [y
Shading i
e f I
Biodiversity i i
Service Tra nspiratory Leaf Leaf Area ’
"-;tlocal climate cooling Density T
iregulation Pollytaint
L f Airquality,-d€position Leaf, stem, Surface
Component regulatisn S ermeabilit
P Bush } Noise ol P Y
" Noise reduction
S Leaf, Root system -

roots, s0il measures L

Water Water

Ecosystem Woogﬂaﬁ'& ) )
Bird ™. regulation retention Species  Number’

Park o gt e Bt 1
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dwelling

Figure 3. An illustration of how birds can function as an indicator for wbking and the ES
recreation and aesthetias a natural environment. Source: Modified frofmderssorSkold et al.
(2016)
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2.7 Requirements for good seating

In public spacg protection against risk physical injures insecurites and unpleasant

sensory influenceare key foundatios (Gehl,2010).In the nex level, spaces must deliver

good comfort and people must be invited to core activities that constitutes the use of public
space walking, standing, sitting, seeing, talking, hearing andesgtiressior{Gehl, 2010) In

the same book, Ge hl constitutes 12 yqual istiy oc
also describes underlying advantages linked to sitting, the advantageswieand people

Here, it is easy to include birds and the opportunity to sit is also a way to utilizing and
creating ecosystem services when interacting withettosystems in place.

When places for recreation are chosen, aesthetic experience is ranked in the top. When
spending time in urban green spaces, comfort and meeting other people are the two important
factors (Berglund &egeby, 1998)

People who need tetay at a place for any amount of time will find it tiring to stand and will

be looking for a place to §Gehl,2010). The longer the predicted stay is, the more selective
will the choice of seating become. Quite obviously, the best seating almosts dhaay
numerous dvantages and few disadvantagéehl, 2010). In a study in Stockholm, Gehl
(1990) established four general requirements tmdgseating: a pleasant microclimate (the
climate in a local atmospheric zone, just as small as a bench surgurzdgood view, good
placement (back covered, offers protection) and Aeisels low enough for conversation. So
when local climate, placement, protection and view come together the seating gathers all the
best parts.

Seating is put into thecosystenserviceterminology by Bieling & Plieninger (2013) as they

identified benches as visible manifestations of CES. In their study were benches associated

with aesthetic experiences and recreation. Further on theyfiReisognizing a landscape

element as a nméfestation of a cultural service implies judgements about its potential uses: a
bench, for example, is used for sitting down, resting, enjoying scenery and, thus, is seen as
serving aesthetic @&melhg& Hieningera20i3phlal pur poses.

2.8 Managemenof a urban green space

The concept obirban Forestryvas first described in Randrgp al. (2005) and then redefined

as Green Space Bhagemenby Randrup & Perssof2009) They define green spaceas
individual trees, designed smaller as@ad naturdike areas of larger size and management

as planning and maintenance. In the laggort,it is explained that they are convinced that
strategic work in park management must be increased to ensure its position in municipal
planning.

To explain and illustrate the relations that can be associatedirbangreen spaces can the

Park Managementnodelin Figure4 be practicalThe actors, stakeholders amgman interest

are defined on one side while the affecting aspects are defined on theid¢h& he model is

an illustration that summarizes what has been written in international literature regarding
management of urban green space. As,sad¢he management of urban forests descrésed
procedure where integration of econonmeayvironmental, political and social values of the
community is the key to develop a management plan that is compreh@vidiee, 1996).
Comprehensive management is a term also used by Grey (1996) when he defines six
requirements for urban forest managem@hese are: centralized organization with authority
and responsibility, knowledge about biological, institutional, social and legal factors
connected to the urban forest environment, understanding of what the urban forest needs, a
plan for how the needsan be met, sufficient budgeand effective implementation of
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Hitchmough (1994) focuses more on the maintenance aspects of management and less on the
long-term strategies. In similarity to other sources, Ste8tleBwahn (2006) describes the
relations forthe main influence factors to green space management. They are economy,
functions (aesthetic, cultural, ecological and social), users and knowledge from research in
biology, forestry, history, medicine, etc. That report also focused primarily on thé¢ greteia

space maintenance. Basically, there is common agreement on what aspects should be included
in modern green space management. Actors that affect the green space are the formal decision
makers and its administrative staff. Other actors are privatemwplanners and designers,
citizens and persons who have a closati@h to the actual green spgé&andrup & Persson,

actors / relations

) private users / \
public servant owners /| companies citizeéns \

7 7 i \ v
I . design \

| planning /
‘ | management construction Il ‘
|
I'I llI T\\\K /Q .'I I||
IIII. lllll“ - -_-\ ’ /ﬂ ll|l|lI ¥
' ) /
\ Y maintenance ;x /
\ ' . . : /
\econom culture / history environment social
aspects
e "
S - ) - -_-—_)_.-'
. T -

Figure 4. The park management model that demonstrates the actors, relationtherabpects
associated witla green spaceModified from Randrup & Perssd@2009)

Randrup & Persso(2009)concludeghat nordic park administrations are mainly focused on
organizing maintenance activities and less attention is given tetéomgplanning activities.

If maintenance work gets too much focus there is a risk that goeaeeswill fade away when

other morewell-formulated, matters get a higher prioritization. Just operate is not enough for
park organization which has been proven in the UK (DTLGR, 2002; Beer, 2002). If greens
spaces, being dynamic systems, are just maintained they will gradualigndeate. Park
organizations are often separated in projeleinning functions and maintenance function
which require new skills when there is cooperation between public mangers and private
organisations. In both public and nprofit organizations, Bryson (2004) highlightse need

for strategic planning to work and prosper. CABE Space (2006, p.3) states that a strategy is

needed to fireinvigorate parks and gacteitgn spac
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and community support that will put them in the centrerbfn renaissance, as well as at the
centre of the 1ife of communities. o As ment
spaces concentrates on maintenance and what is included in strategic green space
management has not been explained in literature.

In order to initiate a progress towards an improved manageRangrup & Person2009

created at model called Strategic Park Management. It is created with consideration to all
tasks within a public park organizatiasit opensup for crosssectorial inclgion. As shown

in Figure 5, the model consists of three activity rows and two columns. The three rows
illustrate the levels of activities in the model, operations tactics and policies. Nowadays,
Nordic park authoriselsave a concentration of expertise and resource down in the lower right
corner of the model. This mearnisat much of the effort isconcentratedon the actual
maintenance, as presented by Jetudl. (1998) and SteidiSchwahn (2006). On the tactical

level the plans for the green spaces may be manufactured. Hence, is the right tactical box
filled with green space inventories, street tree inventories etc. and they aim at the management
routines within the public green space organization. The tactical lededlsal be the place

for relationships between the public green space and other urban space and other public
administrative authorities such as those dealing with health, recreation and @Ré&odzup

& Persson, 2009)This fits under the description of cressctorial green structure planning as
described bySandstrin (2002) The policy level will do thework of formulating specific
strategies and longerm visions for green spaces take place. The visions should apply to both
public and private green spaces and be developed from analysis and plans conducted at the
tactical level.

Political Level

©
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/rofessional LEVN
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Figure 5. The Strategic Parlvanagemeninethod. Contains two columns with the sector behavior
and the crossector behavior. There are three levels that describes the different kind of activities.
Source: Modified fronfRandrup & Persson, 2009)

A successful management of urban green spaces is depended on the way the managing
organizations are cooperatirgaycant-Levent & Nijkamp (2004) write that to improve the

quality of urban green spacea collaborative and enabling partnership among local
authorities and local organizatiosBouldbe formed Collaboration of this sort is defined as

multi stakeholder invelement (MSI) Hosseinet al.,2011) The collaboration can be formal

-14-



(instructed by municipality) or informal (intra and int@ganizational, horizontal or vertical

and involve many organizations) according Smith (2009) Associated with MIS is the
multi-stakeholder procestefined by Hemmat{2002). Its essentials is that it aims to gather

the major stakeholders in a new form of communication and decision finding, it should
achieve equity and accountability among stakeholders, three or more stakeholders should be
involved, it should be basedn democratic principles and it should aim to strengthen
networks and develop partnerships among stakeholtteis.concluded by Hosseiat al

(2011) that collaboration like this can be executed on every level of the urban green space
development and magement, from management processes down to planning and.design

2.9 General management of birds
In order attract bird, an urban green space should contain

Vegetation that offers shelter and a place to sleep.
Varied vegetation structure that supplies a lodkou
Nutrition and access to water (also during winter).
Suitable spots nest or build shelter.

(Aronsson & Stenvang, 2013)

1
1
1
1

Management of vegetation

As shown in naturea diversified environment generates the highest density of both species
and individuals. Urban green sgacwith dense shrubbery, open spaces, high and low grass,
closeness to water and a big variety among vegetation caters the birdSréed 1994)in

order tooptimize the vegetation for the birdshould the bushes and the trees be of various
height and kind. Almost every tree, bush and herd contributes with shelter and protection for
birds but it is the oldest individualsupply thehighest biodiversity. The importance of
keeping old and dead treesa n 6t b e e mp (Gassavszorn & Ingeldgo LOYHBAK
Patriksson, 1998)

Management of birdhouses and other-prad constructions

There is almost a constant housing shortage for birds in urban environments which means that
it is impossible to put up too many birdhouses. Bird couples of the same species cannot breed
to close to each other, the distance between bird houses shoulddasta?0 metres in
average, depending on specieDifferent species can breed close to each other (Aronsson &
Stenvag). The bird houses can have different design and have a varied opening size depending
on bird speciegJokimaki, 1999) Birds do need water to drink and to clean the plumage
which means a pond or a water bath would be helpful for bird access to water. A practical
way is to put the water bath orpadestal to keep it away from kids, cats and dogs. Another
helpful detail is a small sand bath which would help the birds to keep the feathers clean. This
could also bring some excitement to kids when birds splash in the @mhsson &
Stenvang, 2013)
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3 Method

The following is a brief description of a generalized moet for identifying space specific
ecosystem service indicatdg a green spac€&urthermore, a mukstakeholder management

system is developed to contain the identified indicators. This management method is
devel oped wi t h t he i nclusion of stakehol de
management system framewolkis a qualitatve method that uses stakeholder involvement,

recent literature and has the ecosystem service perspective. The method described below is
further onthe testedn the Kvarngardet cag&ee section 4)

3.1 Literature study

First andforemost,the literature stdy had the aim to find indicators that were applicable to
indicatethe ecosystem services generated by the green space and restricted by the linkage to
the targetvariables A wide range of current reportegarding indicators of ecosystem
serviceswherescanned to find suitable indicators for different ecosystem services in urban
green spacesearch engines like Weidf science, Google scholar and the electronic libraries
connected to th&wedishUniversity of Agriculture Sciences (SLUAnd Uppsala Univeity
(UU)were wused. Terms wused in the searanth wer e
fecosystem ser vi ce -raviewkd scianceoreps were réaed dueng this p e e r
study A review of recent indicators in urban green spaces and the obk#geterm cultural

ecosystem services were also conducted to exert indicators and clarify definitions. Further, the
conducted study wanted to show present implications on the subject of indicators. An
overview of the terms ecosystem services guticatas are also presentedgether with a

summary ofthe characteristics that makes unbgreen spaceattractive and usefuHowever,

the search of indicators was not the only purpose with the literature stushanAgement
systemhad to be foundwhere theidentified indicators could bacorporated and the basic

concept associated with green space managehshto be understood. Firstly though,
fundamental knowledge about ecosystem services, green urban planning and design had to be
obtained.

3.2 ldentifying target variables

A cornerstone in this thesis was to let organisations stakieholders that managgeen
spacesontribute to the results. Different stakeholders and mangers of a green space can have
varied opinions of what a green space should contribwith to beneficiaries.
Representative® from stakeholdexlists whatneeds andbenefitswhich they request a green
space to achieverheseneedsand benefitsare thereafter formulated intarget variables.
These target variables are or generate berafidsvaluesThe target variableepresentvhat

the s t a k e hwantdaegresndspace to achieve in form of benefits and values to the
beneficiariesNotice the difference between neettsl benefits and benefits and values. The
first one is what the t a k e hrequedtdrons agreen and the second one is what the target
variables are and generate to the beneficiaries when achieved to some Elzsiel.
representative listed target variables for what the green space should aochasreeve more

of, in the future.

! personal message. Elin Olovsson, Projectdeatppsalahem (20171.25)
2 personal message Ingemar Carlsshiead City Gardner Municipality of Uppsala (260Z-15)
% Personal message HarWejryd, Priest Church of Swedéippsala Pastorate (2002-17)
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3.3 Ecosystem service assessment

In the process of identifying and assessing the ecosystem seovecgreen space the target
variables and the green space were tWe factors restricting the ecosystem service
assessment. The ecosystem sewv@re generated at a green space but have to be linked to the
target variales to be a part of the studywhen these fundamentals in the assessment were
articulated the method from ti@&vedish Environmental Protection Agen@p15)was used.

That method consists of using a gross list of ecosystem services to do a broad identification of
ecosystem servicegenerated by green spades the target variables and the spatial area of
green space working as delimiting basic premise, the ecosystem services agere fobm a
gross list. Theross listusedis a merge of the gross lists presentedCb§ES (HainesYoung

& Potschin 2011) Millennium Ecosystem Assessme(A, 2003), The Economics of
Ecosystems& Biodiveristy (TEEB, 2012) Swedish Environmental Protection Agency
(SEPA, 2012a)nd urban services presentedRrinciples of SociaEcological Urbanism
(Barthel, 2013)However the cultural ecosystem servicéSES presented as urban services
and defined byBarthel (2013) are notecosystem services as they ard hg definition
generated from an ecosystem. Thereftrey arenot as widely used as the ES standardized
by the international institutions but are usedhis thesisbecause they are services that are
seemingly importantvhen developingn urbarenvirorment.

3.4 ldentifying the indicators

The literature study was an iterative seapcbcessfor suitable indicators for thessessed
ecosystem services suitable indicator should have the capacity to indicete or more of
the identified ecosystem servicés.section 2.5 wathe deelopment scheme for indicators
presented and theonceptualizationphasewas repeated multiple timeso find the most
suitable indicatordescribedin literature The development scheme @eated for CES
indicators but itwas efficient forindicatorsaimed at otheecosystem serviceategories as
well. Theindicatorshouldfulfil certainrequirementss good as possib{described in section
25aswel). By writing Aindicators for esedlibrgriest e m s €
as Web of sciencéand others)t is possible to find the indicators used in the context of
ecosystem serviceSee appendix A fosomeof in the literaturdoundindicators.The search
procesontinued with objects @rocesses not menticth@s indicators in the literature but as
object or process thatxistat urbangreen space These objects or processes shdddable

to indicatethe ecosystem servicgmtentially generated by the green space or indittede
benefits and valudmked to the target variable§his to affirm and substantiate the relevance
of the indicatorIf that was achieved it could be a potential indicaldre object or process
had toindicate the ecosystem services in a relevant way Bngossible to measal
Moreover the identified indicator shoulgreferablyalso have the capacity to be incorporated
into a management methoHowever, this is not a clear analysis in any way before the
development of the management method startadditionto theiterative literature study a
workshop were conducted to let the stakeholders contribute with objects and process that they
identified with St:Pe dPark

3.5 Workshop

A workshopwas held on the 20th of Mar@®17and was managed by Ingrid Nilsén Boklund
andLars Jolanssorfrom the technical consult firm Ramb@hd Johan Lundh in the church

of St:Per.Apart from the organizing representatives from Rambdll, eleven other partnership
members participated in the workshdp total participated twaoepresentativefom SLU,

three representativeom the Church, four repsentatives from Uppsalahem and two
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representatives from éiMunicipality of Uppsala. The purpose with the workshop was to map
actors and process on the green space to gettimplié idenfiication of suitable indicators

By doing so the stakeholder gets included in the identification of indic#onothe purpose
was to investigate whabbstacle and opportunities there was in the-roanagemenof
Kvarngardet and thenaintenanceof St:Pets Pak. After an introduction tahe concept of
ecosystem services they wegatheredin mixed groupsof three where thediscussed and
answered questiorsssociated witlecosystem servicesnd what a visit to the parhould
bring forth. The other set of questione@ekd to themanagement of Kvarngardet atite
maintenance of the park is possible to read the exact question8 ppendixB.

3.6 Measurenentof the indicators

I n the case study of StandRempliad se&ingerk iddntifiedKv ar n ¢
as indicatos. Why these twdave been chosen as indicatsrgxplainedn Section Sn this

thesisand further analysed in Section&he section below describes how the bird indicator

was quantified and how a concept model of a comipsieating measurement was developed.

3.6.1 Bird inventory

A bird inventory was made with the methodology of an Atlas inven(&ikblom 2007),
without the registration of breeding criteria. The inventory was made three times infeach
the fourparks displayedn Picturel andhadthe purpose to give a describing snapshot of the
bird life in each parklt was a qualitative observation of the bird life and it was supposed to
indicate the amount of ecosystem services generated by the birds in different park
surroundings.w&d : GRoaebdsbPaakse of its si mi
Carolina Park andJppsala city garden was chosen for their different design compared to
St : Per ®he deBignrofkeach park is visible in Pictur®. EZach park was visited three
times on two days and the bird observation time lasted fifteen minutes pempaakle?2 is

it possible to see what time and date the inventory was made in eachipabserver was
stationed on one spot in the park and used sight armthfea identify present birdsThe
inventory method had the aim to duplicate a (stationary) visit in a park and théirdhe
experience which (supposedly) follows on a day in early Nbaythe first inventory werall

species and all individuals counted and on the second and third inventory only the species
werecounted. All observed speciegrethensummarized per paro obtain a totahmount

of species.The observations were done by Michdlidel Nordkvist (M.N) (Ph.D.studentin
ecology at SLU), Arne Lurimerg(A.L) (professor emeritus in ecology at Uppsala University)

at SLU and Johan Bjord.B) (bird-watcher with experience of inventory).
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Picture 1. The Uppsala city Centre with marks for the four patkat wherethe bird inventory was
conducted. (1)StStG°R ernt IppRlaPciirgarddnA4Bagrolinaparken

Table 2. The date, time, observer and parktbé conducted bird inventpr The observations were
done by Michelle Edel Nordkvist (M.N), Arne Lundberg (A.L) and Johan Bjork (J.B).

Bird inventory

Park Date Time Observer
5th of May 06:30 MN
St:Per's Park 5th of May 12:00 AL

6th of May 06:30 JB
5th of May  07:00 MN
St:Goran's Park 5th of May 12:30 AL
6th of May 07:00 JB
5th of May 07:30 MN
Carolinaparken 5th of May 13:00 AL
6th of May 07:30 JB
5th of May 08:00 MN

Uppsala city garden 5th of May 13:30 AL
6th of May 08:00 JB
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Picture 2. St:Per's Park in Uppsala and the time, date and observer for the conducted bird inventory.
Source: Lantmateriet/Swedish Land Suniyotograph: Johan Lundh

NS

S 2=

Picture 3. St:Gdrans'sPark in Uppsala and the time, date and observer for the conducted bird
inventory. Source: Lantmateriet/8dish Land Surveyhotograph: Johan Lundh
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Picture 4. Uppsala city gardenn Uppsala and the time, date and observer for the conducted bird
inventory. Source: Lantmateriet/Swedish Land Survey. Photograph: Johan.Lundh

e Lafitmteret/espekive kommun

Picture 5. Carlolinaparken in Uppsala and the time, date and observer for the ctedibird
inventory. Source: Lantmateriet/Swedish Land Sufebgptograph: Johan Lundh

3.6.2 Development of complaint seating control measurement

In order to decide if a seating in an urban green space is fulfilling the requiremergsaaf a
seatingand work as a manifestation of cultural ecosystem seraicestrol measuremeinad

to be developedA conceptmodel that has the purpose to investigate ifstsatingis located

in the urban green space is placed in a way that promotes the experieacesyitem
serviceswas neededIn that waycan themanifestation of those ecosystem servibes
confirmed The development of this concept model is inspired by the four requirements for
good seatingormulated by Gehl (2010).

3.7 Develop recommendations foramagemensystem

The cornerstones for the development of a new management system were the result from the
workshop, a management method with a remdyle structure and indicators. The existing
management method should have the potential to handle thelebstad opportunities that

came from the workshoput also haveéhe opennes® incorporate indicators and ecosystem
services. Moreover, the sought for management method should have a structure that could
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facilitate an increased ability of snanagementraong the stakeholders. Thesmethefactors

that were looked for in the literature study to achieve the organizational aim with the new
management system. For the second aim, it was managestamts for the place specific
indicators that needed to beaddished.

An organizational cananagement system withe incorporation of ecosystem services and
indicators which alsogot operation actions to develop the place specific management, was
developed.

When thee managemensystemshad been developed, a dialogue meeting was held with the
stakeholders to establish proposed actions and concepts into each of the organizations.
Representatives from each stakeholder gave feedback and commented the chances of
introducing them into theirrganization.

From the division of church park management Lisa Gustavsson Flygt and Maria Larsson
contributed with information and valuedpinions, nainly about thespecific green space
management but also about the organizatiomalines Further on, Ingmar Carlssorntiead

City gardener and the Munpality of Uppsala gave feedback on the management system and
the more space specific operational actions.
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4 The Kvarngardet Case

The group of Ramboélla consultant firm working witsustainable city planng), the Swedish
University of Agricultural Science¢SLU), the Church of Swedenthe Municipality of
Uppsala and Uppsalahefa real estate company owned by the municipahggeformed a
partnershipwhere they have initiated project where they seek to develop methods that will
overcome institutionalized and social boundaries through planning and management of
ecosystem services. That project study will be conducted in the neighbourhood of
Kvarngardet(Picture6), Uppsala This thesisfocuses on the St:Per Park and the ecosystem
services, indicators and management connected to it.

Picture 6. Uppsala city centre in overview with the neighbourhooh of Kvarngardet marked by the blue
line. The church of St:Per is numbered with 1 and the Uppsala Travel Centre is marked with a 2.
Source: Lantmateriedwedish Land Survey

4.1 Background

Kvarngardet is agighbourhood placed in the northern part of Uppsala and it is undergoing a
process of change since it wategorizeda s fAsui tabl e for densifyi ng
UppsalaUppsala Comprehensive Plak002)
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In the northwest and southeasteaof the church the housdsave been renovated which

gentrified the neighbourhood. There is also an ongoing densification with new constructions
popping up.This usually causesn increasén populationdensity,followed by a competition

of land usg/Andersson & Turner, 2014This creates higher a demand on management and
development of the greepaces and ecosystem servi@seenet al.,2015. A demand that

has been hard to meet because lack of coordination and cooperation between the stakeholders

in the ared As an examplé he Ch ur c his aprbper§whictPispadrst of Upps a
ecological network but the management is not governed with a space specific ES perspective.
Todayods Kvarng?rdet area donodét have many (dgr €
neglected. Underused parks, gardens and missed opgpiegdor urban cultivation limit the
areads ability to generate ecosystem servic
Uppsala. Examples on ecosystem services that potentially would be generated to the local
people are recreation and sociatlatiors. With a cemanagemengapproachbetween the
stakeholders is there a possibility to increase the generated ecosystem services. If that is
achieveda higher level of human webeingcouldbe offered to people living in Kvarngérdet,

visitors to the church ands playing in the parks.

4.2 Thisthesisand the Moviurproject

The partnership formedbove mentionedictorshas the aim to remove administrational,
institutional and social boundaries by develop a new breed of management where the area,
ewsystem serviceand people getmore focus A partnership that has materialized in a
Movium project. Movium is a think tank that works with urban development at SLU and has
the capability to fund projects connected to urban developniEme. study done within the

work of this thesigs a prestudy that intends to investigate if and how indicators are suitable

to be incorporated into a new-amanagement system. Where the partnership has a focus on
the whole of Kvarngardet this report focuses mainly on the green space iwlochthe
property of Church of St:Per

4.3 St:Per Park

On the same property as the building of Church of St:Per, there is a green space with the size
of approximately 150 square metefie green space does not have an official name but is
referredto asSt P e r 0 & baBialhytke green spacdt is used by the church or visitors to

the church almost daily with difference in numb®fssitors to the church are mostly families

with kids or elderlypeople. Visiting kids uses the lawn as playground anctldherly people

see the area as a restorative place. Instmemer.there is a weekly summer café which is

quite popular. People walking the dog use the space which sometimes gets negative poop
effects. Groups of teenagers use the green space to hanga®karas a source of littering

and some unsafety.

A

St: Per 6 s Palawh surcoondesthy bsighes arfd trees standing in islands shaped as a
ring. Thereare about 50 trees (Maple is the most common) ofdifferent specieand 20
speciesof bushesvherelilac is the most common on®ne bench is placed in a small fenced
areawhich is shown irPicture9. The maintenance division on Upps#&lastorate (Uppata
kyrkogardar) is responsible for tineaintenancef the green spacandwork in St:Ped Park

* Personal meeting witfepresentatives from all members in the partnership
® PersonameetingHanra Wejryd, Priest Church of Swedéfppsala Pastorate (2008-07)
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one day a week. They mostlycuson maintenance work as cutting, raking, litter picking and
lawn moanind.

Picture 7. S t
Lundh

2 R
AT

Picture8.St : Per 6s Par k phot ogr apMag @hotograptmdohaniLendhs o ut h

® PersonameetingLisa Flygt Project manager at tf@hurch park managemeii2017.03-07).
-25.-

S

<



o

Picture 9. A vi ew f r o ns Parlnfacinghathe&st. PhBtegraphJohan Lundh

4.4 StakeholdersandBeneficiaries

In thisthesisthere isthree stakeholders: Church of Sweden (Uppsala pastorate), Municipality
of Uppsala and Uppsala Hem. They are al/l con
way or another.

The Church of St:Per is a church in Uppsala pastorate and owner of thespasencalled

St: Per6s Park in this report. The Church of
groups, quires and church service. Uppsala pastorate is aiming on becoming environmental
certified by 2017.

The Municipality of Uppsala is governed byet politicians in Uppsala town council which

has the highest executive power. Beneath the council there are administrations that manage
their own area of expertise. In this case it is the town planning administration which is
involved in the project. Thewre responsible for the public green spaces and the green
structures of Uppsal a. As St : Perbés Park is
structures of Uppsala which is managed by the municipality. These structure plans is public
available n the comprehensive plan and further visualized in thaéepth comprehensive

plan.

Uppsala hem is housing company owned by the municipality and it owns the quarter just
sout h of St : teramsiige inRlase konnectidn ¢oithe green spacesken

as highly possible visitors. Because of their houses in Kvarngardet they do some maintenance
work in theproximity of the green space.

Beneficiaries (the ones that benefit) of an improvement of the green rspaegemens in
thiscase arethepep |l e t hat will spend time in the St:|
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5 Results

The target variables given by the stakeholderdd be divided into two categories, social and
natural. These target variablerelinked with the resulting ecosystem services from the ES
assessmenOne of the aims with théeraturestudy was to findndicatorsthat could indicate
the ecosystem services from ES assessmedtthe two indicators found were birds and
complainant seating. These were measwédi c h r e s ul t ePdrk gonthe fowwestt
amount of birds in comparison with three other parks. Handeating the lowest amount of
ecosytem services connected to birds in an urban green spacexiéting management
method was found in the literature study and it was éurtlevelopedto incorporate the
indicators and the results from the workshop concerning managenmrs,.resulting in a

recommendation for a management syst&raummary illustration of the method is shown in

Figure®.

e INCOTPOTAtiON |
Green space Ecosystem service -

assesment “ Measurement

Target
variables

Ecosystem
services

Identification of

Stakeholders indicators

Figure 6. A flowchart that describes the method of identifying ecosystem service indivdtothe

addition of incorporate into a management system.

5.1 Targetvariables

The inquiring of each stakeholderresulted in a listof needsand benefits called target

variablesas seen imable 3. which representhe core aim of what the stakeholders want the
green space to generaféhese variablearechosen by representatives from the stakeholders
with the target to benefit certaimeneficiaries.Seven of the target variablese of social
character as thewre associated with human values and experienEear of them have

characteristics that are assded with natural environment.

Table3. The arget variablesvhichrepresents the needsdbenefits the

t hree stakehol ders want t he

Target variable

Social Natural

A safe place Animal in motion
Pleasurable place Part in green structure
Inviting Profiliation ofplants

A meeting place Stormwater manageme!
Playground

Rest and rgsration

-27 -

St :

Per 6s

St:
Strategic mangement
method
Management Worksl

— Worksho

method b
Feedback from
stakeholders

par k



Figure 7 presentswhich targetvariables are chosety eachstakeholderespectively The
municipality of Uppsalaaloneselectedfour natureoriented target variableIhe church of
Sweden selected all the social oriented variables and the other two selected four each.

Target variables

Church of Sweden Uppsala Hem

The Municipality of
Uppsala

Animal in motion

Partin green
structure

A safe place

Pleasurable place

Profilation of

Inviting plants

Stormwater

A meeting place management

Playground

Rest and
restitution

Figure 7. Target variables for the green space chosen by each stakeholder respectively.

5.2 Ecosystem service

The ecosysterservice assessmeaot the green spaceesulted in1l3 ecosystem service&n
overview ofthe ecosystem services is presented able 2 These ecosystem servicesndae
separated into three categoriesiltural, regulating and supporting ecosystem services
Ecosystem servisgthat could be generated by the green spacevbut assessed not to be
linked to the target variables were not taken into consideratidntherefore are they niot

the list CICES(C), MA, SEPA(S), TEEB (TE) andBarthel (Ba)enabledthe assessmenf

the ecosystem servicesth their gross list of ecosystem servicemdthe column furthest to
the right inTable 2shows from which groskst eachecosystem serviogaspicked from.
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Table4. T h e

(TE) and Barthel (Ba)

result of
ecosystem servicdisted to the target variablesThe sources ar€ICES (C), MA, SEPA (S), TEEB

t he

ecosystem

service

Category Group Ecosystem srvice Source
Aesthetics MA/S
Health TE/S
Intellectual/ Recreation MA/TE
Experience Social relations MA
Cultural
Accessibility Ba
Urban Publicity Ba
Safety Ba
Regulatingphysical | Localclimate and air regulation | MA/S/TE/C
environment Water regulation MA/S
Regulating Pollination MA/S/TE/C
Regulating biota | Seed dispersal SC
Habitat for species TE
Supporting Biodiversity Diversity in habitat TE
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The links between the target variables and the ecosystem services can beFsgere &
The linkage process between target variables and ecosystem services is grounded into the
literature of ecosystem services but also includes a bit of intuitive reasoning.

Figure 8. The links between thiarget variablesand theecosystem servicdlhat are, or could be
generated by t he graedisplayged with arrowsf St : Per ds Par k
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5.3 Workshop

Figure 9 provides an overview of the actors and procefisegarticipants of the woskop
associat ed wiThehesulistarevAteem under the aategary wi what because
that was usel during the workshop to make it more informal and inspirifigat resultis
pointed in the direction of the ecosystem servimesause of the potential indicators thah
be found among the suggested actors.

Who & What Ecosystem services

Pienic Aesthetics Habitat for species

Target variables

Visitors
Tenants Companies
Allotments

View of green structure ‘Water regulation

Benches Health
Cultivation
Green corridors Seed dispersal
Comnunity Accesibility
Flowers . A
Social relations
Birds
Plants Recreation
Insects
Commitment Publicity
Lighting Pollination

Interest Biodiversity

Water

Sty Local climate and air

regulation

Figure 9. The leftsectionis the actors and processes which the workshop participants associate
St : Per dhese Rctors knd processes also represent what the workshop participants thought cr
ecosvstem services.

The marticipantsat the workshop thaalso arestakeholdersvithin this studypresented what
obstacleghere arghat prevents higher degree afollaboration between the stakeholders. In
a similarapproactwere the opportunities withnincreased collaboration obtaindd.Table5
are the obstacles and opportunities displayed.

Table 5. The obstacles that hinders collaboration @hd possibleopportunitiesthat are recognized
within a multistakeholdemanagement between the stakeholders.

Workshop- managment
Obstacles Opportunities

A Different buA Collaboratio
A Coll aboratioA Holistic per

is missing A Economic i mp
A Administrati A Ecosystem se
A Financial obA Positive | ea
A Private actoA Improved qua
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5.4 Birds as mndicator

It is established thdiirds contributéo human welbeing and have positive effeabn human
health when peoplencounter birds in urban spacé@iese values arassociatedo certain
ecasystemsservices which are shown Figure 10. When people encountebirds in urban

green spacethey experience thizenefits from thgenerated ecosystem servieereatiorand

health With just a little knowledge of birds, the common ones in urban green spaces are not
too hard toidentify andthey are often present in green spaedsch makes them relatively
practical to measur@loreover, birdshave beersuggested aan indicator forbiodiversityin
citiesby C/O Gty. AnderssorSkoldet al (2016) also suggest birds as an indicator for urban
natural environments which can be seerrigure3 above

Having the abové&igure8 in mind, birdswill in this study work as aimdicator forecosystem
services athe green space. If birdesideat the green spacé is anindicator that several
ecosystem services are generated, among them health, recreatidmodivérsity To
exemplify, a certainamountof individual birdsand bird species indicates the amount of
ecosystem services being generated from the green splaese ecosystem servicare
linked to thetargetvariablesas seen ifrigurel0.

Indicators Ecosystem services Target variables

A safe place
5 Aestethics
: Pllb]icity Meeting place
~ Social relations -7
A -

Pleasurable place

T Heah Inviting
. _-3»3‘?_‘{_1_"??}“9‘.1- ol Playground

3- o )
Comp]iant & S_e_f_:fi (_hs_pe'ysal- S Rest and restoration
seating Part in green structure
‘- > Accessibility Animal in motion
5 .

Biodiveristy Profilation of plants

3
.
o

Pollination Storm water management

Figure 10. The two indicators ofogether withthe ecosystem services ataiget variables they
indicate atthe greenspacef St : Per 6 s Par k

5.4.1 Measurement of Birds

The basic bird inventory conducted aimed to show a snapshot of the birds present in the
different parks. It was qualitative study and cannot baderstoods a proper bird inventory

due to the short time period and basic (unsophisticated) methodologyolddervations
themselves can be regarded with high certitude due to the similarity in results and the small
sized observations areashe practical use of the bird inventory this study was to
demonstrate the differences in bird experiences betweepaitks and by doing that also
show the difference in generated Efawever the results are a representative andurate
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depiction of an early May bird experience in each farkat the same time also an indication
of generated ecosystem services.

Table 6 displaysall the species observed in each park during the inverandy also the
amountof species.St: Per Park has the lowest amount and UppsaldicPRark has the
highest amount of species.

Table6. All the species found at each park during the bird inventory

Park St:Per's Park St:Goran's park Carolinaparken Uppsala city garden
Bird spieces Common Blackbird Carrion Crow Common Blackbird Common Blackbird
Common Chaffinch Common Blackbird Common Chaffinch Common Chaffinch
Common Magpie Common Chaffinch Common Wood Pigeon Common Wood Pigeon
Common Wood Pigeon [Common Magpie Eurasian Blue Tit Eurasian Blue Tit
Eurasian Blue Tit Common Wood Pigeon|Eurasian Nuthatch Eurasian Nuthatch
Eurasian Tree Sparrow |Eurasian Blue Tit Eurasian Treecreeper European Goldfinch
European Greenfinch  |Eurasian Tree Sparrow|European Goldfinch European Greenfinch
European Robin European Greenfinch  |European Greenfinch European Robin
Fieldfare Fieldfare Fieldfare Fieldfare
Great Tit Great Tit Great Spotted Woodpecker |Great Tit
House Sparrow House Sparrow Great Tit House Sparrow
Western Jackdaw White Wagtail Hawfinch Lesser Black-backed Gull
Yellowhammer House Sparrow Lesser Black-backed Gull
White Wagtall Mallard
Mew Gull
Rock Dove
Western Jackdaw
White Wagtail
Number of spieces 12 13 14 18

Diagram 1 presentsthe summary statistics of the number of binlservedin each park
during one single inventory in the morning of M&y2017.Table 4displayasa pattern from
the lowest valuén St: Per Parko the highest value in Uppsatédy garden
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St:Per park St:Goran park Carolinaparken Uppsala public
garden

Total amount of individuals

Diagram 1. All the individual birds observeih each park during one single inventory in the morning
of May §" 2017

Diagram2-5 provides the results of the biobunting in each park respectively. What stands
out in Diagram2 and Diagram3 is the number of Eurasian Tree Sparrdagram4 and
Diagram5 showsa widerand more evespread in the birdbservation.
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Diagram 2. All the individual birds of each species observedt St : Per 6 s Par k
inventory in the morning of May"®2017.
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Diagram 5. All the individual birds of each species obseriredppsala city garden during one single
inventory in the morning of May"®2017.

5.5 Compliantseatingas indicator

It is argued (Bieling & Plieninger2013) that a seating can be a manifestation of cultural
ecosystem service3o achieve thathe seatinglocated in an urban green spawean even
more natural environmerdnd fulfilling the four requirementsfor good seating it is an
indicator for sevelaecosystemservices as seen inFigure 10 above More fulfilled
requirementsmean more manifested ecosystem services. good seatingincreasesthe
potential of people spendingoretime and experiencing more benefits from the ecosystem
servicesthe gren space and therefore it is an indicator that nea@system servicegets
generated in comparison with bad seatfgorseating is defined as seating were none or few
of theseatingrequirements are fulfilled.

5.5.1 Measurementcomplaint seating

The concepbf the control measureme(asseen inFigure1l) wascreated but not tested. It
demands knowledge in theisgce of landscape architecture to guarantee a result. However, it
is easy to use and it can be used by everyone but the result probablyNeresore,it can

beused in a management purpose to control the location of the seatingprpkintseating

is used in this study to complement the birds and develop a tool that can be used in the
management systemhere it can indicate the manifestation of cultural estesy services.
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Figure 11. The control measurement for compliant seating. By answering the question is it po

find out if the seating meets requirementa gbodseating.

5.6 Management system

The developedmanagemensystem(Figure 12) is based on the Strategic Park management
method(Figure 12) by Randrup& Persson(2010). Its fundamental structure is the pafts
Figure5 while the green part is the newly developed. Asven added to the foundation of
Strategic Park Mnagemenarethe resilts from the workshop (gGure 12, the grey square)
and the concepts @cosystem services and indicators. With an@udfecosystem services
comes the incorporation of indicators on both the tactical level and the operational level.
However, to greater extent at ttaetical level,a quantifiedindicator carbe a thresholdalue
thatdifferent organisations can work towardd.the operational level the management of the
two indicatorsis practical actionon the physical green space of St: Per Park. However,
indicatorsarepotentially most used on thactical level becausaf the knowledge about them
can be a factor in the creation of Green Structure PRigare 12 also illustrateshow the
obstacles and opportunities be incorporated into the management systanexample can

two collaborative organisatiormandivide the costs and establish and joint budget by using
and combined digital platform.
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Figure 12. The developednanagemensystem where thendicators, ecosystem services athe
results from the workshop is incorporatédiodified and developed from Randrup & Person (2009

5.7 Site specific management of birds and compliant seating

In order to create green spaces that increase the bird population and the manifestation of
cultural ecosystem servicesome site-specific management actionsre required.The
recommendedsite-specific management for birds is to put up more bird houses as the
vegetationstructures decent. In Section &9 possible to read the general recommendations

for bird management antistates that diverseegetations importantSt : Per 6 s Par k cc
fair amount of trees and several species of bushes but lacks a water pond or a sahd pond.
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stated byAronsson& Stenvag (2004) that its almost impossible to put uma many
birdhousesConsequentlythat becomes a recommendation to increase the amount of birds in
St: Per.6s Park

The measurememtf the compliant seatingan be done with theoncept tool developeand
visit the park or just look d&icture9. Hypotheticallyit can be done like this: The bench in the
picture is perceived to be located in a pleasant ntltnoate with a view over St:Pers Park. It
is not possible to have your back fullpveredbut the noise level should conversatienal
friendly.

5.8 Management feedback

From the division of church park manageménivas confirmed that putting up birdhouses in

the St:PerPark is possible within the organizational structures. However, budget is the key
issue and it must be decided who is paying for the birdhouses and working hours. The Church
parkmanagementad already started a project where thegputting up bird houss ontheir
parksotherthan St:Per park.The church park managemealso havecollaborationwith the
Municipality of Uppsala where tlyebuy bird houses fromhe municipal carpentryA higher
amount ofindividuals and species is a practical and possibba@lgo achieve within the
organizationln the green spaces owned by the church there is no strategitetomglanfor

the managementthe focus lies on effective maintenandéowever, there is a group
responsible for the trees plantedhe church park

During a meeting \th Carlssofi he describes the importance of cooperation and
communication between the tactical level and the operational level. How to get the visions
and workwaysestablished ahe tactical level to get implemented in the operatidevel is a
challenge Possibly this can be even harder when collaborating between organizations on the
tactical level although theris some informal collaboration on tlaperational level between
organiatiors already. He doeses potential in collab@tive platforns at the tactical level and

that collaboration would be easier with a quantitative value to work towards. The biggest
challengeis money as each organisation has their budget to allodatesuggests that a
digitalized tool would beufficient to distribute the work load and the cost.

6 Discussion

This study was set up to identify indicators for ecosystem services and examine if the
indicatorshavethe potential to be incorporated into a msltaikeholder management system

To do thisthe stakeholders in the management structure had to expheg¢seedsand
benefitsthey desirethe green spad® generateThese needandbenefits wereeformulated

into target variables and connected to ecosystem serVicesiext step wa® find indicators

that could indicate those ecosystem services. Hosubstantiatehese indicatorssaavalid
measure of the ecosystem services became a key questiontireiissThe incorporation of
indicators into a management systemre another key question this thesis and to be able to

do that, a framework @nexisting management system wathrtainqualities had to be found.

" Lisa Flygt Project leadeat the Gurch park management and Maria Lars$emject leader at the Church park
management. Personal meeting 205715.

8 Ingemar CarlssorGity gardenemt the community development offiae Uppsala. Personal meeting 2005

22
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Ecosystem services were linked to the target variables and in order to find indicatbies
ecosystem serviceshey had to indicate the same beneéitel values as the ecosystem
servicesas the stakeholders wish the green space to generate on a higher level.

6.1 Target variableandEcosystem services

A first step in this study was to let the stakeholders expmsd needand benefitsthey
sought after from the green spatbese were formulated as target variables and together the
target variables represent what the stakeholders want to achieve with the greeIlspace.
initial step of formulating target variablegas central in order to establish the study in a
practical reality where the results could be useful for the stakehollghsn this study it was

a quite clear coherence in the choosing of the social target variables which is reaaadable
in line with characteristics sought for in an urban green sp@hese characteristics are
described inPeschhardtet al (2009). They write that pocket parks primarily used for
socializing and rest ancestorationwhich is confirmed by Chesira (2004) who also adding
escape from city, to be with children andplay sport. These can be translatedhe target
variablespleasurable place and playground.

Obligated to take care dhe wholeurban green structure and urban biodiversity is the
Municipality of Uppsala andhe community development officeThis can be read in the
comprehensive plan of Uppsal@ppsala Comprehensive PJag016) and it creates a
responsibiliy to request the target variablasimalin motion and part in green structute.

the comprehensivgan, it can be read that the Municipality of Uppsala have the aim create an
interconnected green structureThi s aim explains why the St:
important part in that green structufidhe target variables then become an illustratiorthen

scale of responsibilitas the community development office sees the green space as a part of
somethingpigger.

What folloved theformulation of the target variables was an assessment of the ecosystem
services connected to the target variatlBgsusng the ecosystem perspective, it is possible to

say that the ecosystem servi cecouldarncimcreasede 0 t h
amount of generated ecosystem services at the green space cause a higher possibility of
achievingthe target variales

It has beg said thatecosystem services are subjective andnecessary objectiviarthelet
al., 2013). This should be kept close in mind whanalysingthe links between the target
variables and the ecosystem servic€setrain of thoughtshould consequently be explained
with the use of a questiomhich ecosystem servicaaustbe generatetb achievethe target
variable?The chosen ecosystem services together enable the achievement of a target variable.
This explains the connection illuated by the arrows iRigure8. It would have been possible
to start with the ecosystem services and then point at some target variables. Thedoamgt of
it in this orderis thatthe focus in this studis to identify ecosystem service indicators that
were or could be generated by the green space in the framefvbrk target variables he
resulting ecosystem services was then important when segifdn indicators as it was them
the indicators were going to indicate.
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6.2 Indicators

When the human experience of birds in urban green spaces were linked to healthl-and wel
being (Hedblonet al, 2017, the step wasot far to give it the statugs anindicator. This
becausdhesebenefits and valuedescribedby Hedblomet al (2017 are linked to the same
ecosystem services as theeqgenerated at the green space and linked to the target variables.

Healthis an established ecosystem serwoanectedwith different benefits, both physical
and mental. Especially the mental benefits like strelesaseare associated witthe acoustic
presence of birdd¥/henexperiencing the visual appearance and the acoustic prexfdriogs

the ecosystem servicecreationis provided Thus birds becaman indicator fosome ofthe
ecosystem servisgpresented irTable 4. Additionally, the idea of birds as an indicator is
presented by Andersseskold et al. (2016) in a presentation which emphasises the selection
of birds as indicator in this study.

No conforrmation with other studies where birlave been used as a measurable indicator for
cultural ecosystem services have been dbfust of the otherstudies foundinvestigatehow
birds affect peoplein natural environments These investigations have worked #ee
theoretical foundation in the identification of the bird indicatéowever C/O city (2014)
suggest birds as an indicator fiodiversity andmoreover theAtlas inventorywhich is also
used in this study. The Atlas inventory is on the other haedlasindicator measurement in
this study whereas in the C/O city example the inventory is used as a follow up nigtbod.
link between birds and tseed dispersak described by Hougnest al. (2014) and the
diversity of ecosystem servigeneratedby birds is described in Wery et al. (2010).

Further research is needed to fully understand the connections between birds and humans in
urban naturéout it would be valuable to establish bird as an indicator for cultural ecosystem
servicesThis because the m&aarement of birds is objective and that differs from many other
indicators for CESvhi ch ar e f ound e davhich is copfieneg Bydiehisgero pi ni o
et al. (2012).

As the birds that frequenihe parksin this studyare quite homogenoughere is a possibility
thatb i r pbi@rdial as a generalizeddioator can be rather higffhis use of birds aa

quantified CESindicator hasbeen found in the reviewed reposis thefull potential is still

yet to be discovered.

In thisthesis,it is alot of focus on thendicated cultural ecosystem servicasd in thecity
centres. This is becausiee functiors that generate these ecosystems servegsobablyof
pronounced importanaa the citiegFulleret al.,2007; Irvineet al.,2009)

Prior studies have showhirds habitatsare decreasingn cities (Hedblom & Sdderstrém
2010) and the management of the ones that is left has an impact on bird configuration
(Heyman, 201p and the frequency of the bird soiflylértberg and Wallentinus, 20Q0)
According to Lailo (2010) this cause habitat fragmentation and therefore is a source of serious
effects on animal population§hus the importance afmanaginghe bird indicator to improve

the ecosystem services generated. By coordinated urban planningtheessibilities to
improve maintenance of songbird diversity which enriches health and recreational
experiencesAs an exampleto put up bird houses and design parks with plantation of diverse
vegetation all over a city.

In the current study, wheteh e amount of individual birds a
where compared with three other parhadthe one i
lowest amount of specig3able 4 and individuals Diagram ). These results arikely to
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imply that there is potential to improve the maintenance of bird conservation in the park. How
this can le done can be summarized in thae@ngements

1 Vegetation that offers shelter and a place to sleep.

1 Varied vegetation structure that supplies a lookout.

1 Nutrition and access to water (also during winter).

1 Suitable spots nest or build shelter.

A note of caution is dubecause ofhe limited time frame of the inventory, as some species
d o e srnvé until the end of MayWirén, 1994. It could be argued th#he results were due

to the size of the park Ikiet al.(2012) but other studies (Wirén, 1994) shows that the density
of species wakigherin small parks. Nevertheless, tresults ofthese measuremendssplay

the visual and acoustiexperience of bds in each park and therefore also demonstrate the
indicated ES generated by birds in green spaces.

When it comes to the second indicateveral reports have shown that seating is a key
component in urban greepaces (Berglund & Jegeby, 1998ordh2012;Gehl 2010 which
reflects the results of this paper as benches are asdesswlicate generatd ecosystem
servicegFigure 10). However, to be certaiof the indication the requirementSigure 12) of
micro-climate, view, placing and noise should todfilled. As mentioned in the literature
review, the requirements are necessary because withoutpwably no high amount of
ecosystem services would be generafdtbugh, generate maybe is not the riglurd as a
seating is not an ecosystem serviceibwcondition to experience the benefits of ecosystem
services of health and recreati@ieling & Plieninger (2013) calthis manifestationof CES
which is a quite describing term as a bench not is agystem servicéself but itis possible

to sit on a bench in a park and enjoy bsthgng.

To further exemplify the concepta desolated seatingn atarmac doesisually not generate
(or is a manifestation of¢cosystem servicest can thus be suggested that demplaint
seatingworks as a control indicat@ES inurban green spaces.

If a seating iplaced or desigedinto agreen spaceghe measurement method can be esetl

if the requirements are fulfilled, it is a high pbdgy that cultural ecosystem services are
generatedThese findings will doubtless be much scrutinised as they walk into landscape
architecture territory where theequirements expressed by Gehl (2010) is well known.
However, thecompliantseating indiator has the potential tmcrease the cultural ecosystem
services generated at the green space. Thenemnifestatiorof CES is perceived as helpful

to understand the concept of complaint seating. The measurement tda& uaed by others

than the urbagreen space designer who already has this knowledge. A possible hypothesises
is that this indicator can be a management tool in relation to seating.

A vast majority of the indicatoraot chosen bufound in the literaturevere not suitable
because of thdifference in scale. Those indicators were used on much larger areas that a
small urban green space. bther reviews of ES indicatoraere proportion indicators
common, exemplified as proportion green space are of the total city are. Other indicators
found in literature butneglectedin this studywere the count of people or survey based
indicators.

A few existing studies demonstrate that birds offer an increasedvagdifated welbeing for

humans when exposed to birds by eye and ear. The values pr@adebe described as

sought aftecultural ecosystem servicetedblomet al (2017) In addition to that birds can be

an indicator for the ecosystem services habitat keeping and biodiv@dity. d s 6 pr of oL
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place in urban nature and thenefitsthey generatemay establisithem as an indicator and
they should be taken into account in the management of green spaces.

6.3 Management

The strategienanagemenmethod was usebecause it supplied a framework that underlined
collaboration between different stakeholders. It displaysa link between planning (tactical

level) and the maintenance that takes place at the green space (operationdldgeger,

these two workwag, one horizontal and vertical creates a workspace where the indicators and
the ecosystem services can be incorporated. The indicator is placed on the line between the
tactical and the operationkvelsbecauset is assessed to be functional on both levEhis
assessment is made because attdb#cal level, an indicator can be used as a quantified
objective for several organizations in the management. Possibly this objective can be
transferred to a wider but similar policy. At the operational levehditator has the potential

to act as practicatontrol measure a specific green space. One way of doing this is by using
the control measurement for complaint seating. A control of a measurement indicator can then
be communicated upwards in the organaratArguably, indicators will be the most useful in

the tactical level where indicatopstentiallycan play a role in objectives formulation.

A clear result from the workshop was the need of a collaboration platiberethe different
stakeholdergan work togetherThis need isan important and interesting matter becatse
improve the quality of urban green spaces should a collaborative and enaditingrship
among local authorities and local organizations be forifiBed/cantLevent & Nijkamp,
2004) Hosseiret al. (2011) refer tacollaborationlike that as a multi stakeholder involvement
with an addition of a common goal for two or matakeholders. In the created management
system, indicators have the potential to woskaegoal. As stated, hils can indicate the
amountof some certain ecosystem services generatedgegen space but they can also be
developed into goal the whole management system can wowkards This can be seen as
way of showing the versatile potential with the quardifiedicators.

The indicator can be formulated as a goalall the members in the collaboration to increase
the bird frequency in the managed parks.

Thereby wouldthe ecosystem service performance in the greens spaceEmsewhen
different organizatios work togetherin different ways The collaboration can be formal
(instructed by municipality) or informal (intra and in@nganizational, horizontal or vertical

and involve many organizations) according to Smith (200%)s is in line with the
stakehatlers in the present study as they with plhaeticipation in thevorkshop and meetings

in the Moviumproject try new sets of collaboration, communication apgroaches.The

Head City Gardner, Ingemar Carls&@ointed out the importance of communicatianthe
vertical lines between the tactical level and the operational level. This is important because of
the space specifiecnformation gathered in maintenance mustdirected upwardso really
understand the status of the green spaces. The managenamrtatign at the tactical level

has the overview and creates plans but they do not always manage to implement them on the
operdional level Possibly, the ecosystem perspective and indicators can have a unifying
functionbetween the two levels and betwestakeholders.

Facilitation of new work methods between stakeholders is an aim of the new management
system and it is coherent with thaulti-stakeholder procestefinedby Hemmati (2002)Its
essentials arthe aims to gather the major stakeholders ire florm of communication and
decisionmaking
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On the highest level in the management system, the policy level, Smith (2009) argues that
improved collaboration combined with networking will enhance a progressive effect on
performance. This study hasnota | v eval uated the policy | evel
the parks of Lhpppssitality. 8itd hauses ih dvenp gark aprobably not

possible without collaboration amétworking between stakeholders.

During the workshop budgetasraisel as a key issuedt is thusvital that the collaboration
platform has a way of structure a joint budget angdartly joint administration for several
stakeholders. This matter is not analysed in this study but it is seen as truly essential to
achieve a successful collaboratiofiRossibly digitalization tools can simplify the
administrational matters so that effeeti multi stakeholdemanagement can be
accomplished.

By implementation of the proposed management systeray administrationaland
institutional obstackedecrease This result can enhance tlthe managementould have the
potential to increase its perinance. Ecosystem services and indicators have the potential to
have a unitingfunction that supports collaboration and-g@nagemenbf an urban green
space. The managements®m developed in this study supgyframeworkbut the more
detailed intrinsiccollaboration methods is left for further studies.

7 Conclusion

This thesiswas undertaken to identify indicators fecosystem services ah urban green
space and incorporateesein a management system. Tidentified indicatorswere birds and
compliant seating. These indicatals seem to have thaotential to be incorporated into a
management systenfhe management system was developed to enable-stakeholder
management of a green space with use ofecosystem services @dindicators.One of the
more significant findingf this study was the use of birds as indicator for cultural ecosystem
services.
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Appendix AT Indicators used in today

Appendix A shows lists osome indicators that have been used to indicatesgstem
services. The lists ar@ part of the conducted literatuseudy andthe indicators in the lists
have been taken into consideration in present thesis.

Table7. Indicators for cultural ecosysteused in 63 reviewed papers. Sourfiea Rosaet al, 2016)

Categories of CES and used for the indicators in the 63 reviewed papers.

Paper no.

Source

Categories of CES evaluated

Indicator (s)

Spatial indicator/perti

1
2
3

10

11

12

14

15

Abson and Termansen (2011)

Barrena et al. (2014)
Bieling et al. (2014)

Bieling et al. (2014)

Bieling and Plieninger (2013)

Brancalion et al. (2014)

Brandt et al. (2014)

Broekx et al. (2013)

Brown et al. (2012)

Burkhard and Gee (2012)

Burkhard et al. (2012)

Casalegno et al. (2013)
Chanet al. (2012)
Daniel et al. (2012)

Davis and Kidd (2012)

Dominati et al. (2010)
Egoh et al. (2007)

Escobedo et al. (2014)
Fletcher et al. (2014)

Essay

Agricultural heritage

. Aesthetic values

Sense of place

Recreation and ecoturism
Inspirational values
spiritual-religious values
Educational values
Identity

Heritage
spiritual-religious values
Inspiration

Aesthetic

Recreation

Identity

Heritage

Spiritual services
Aesthetic services
Recreation

MR WUNSO DR W =GN R WS

—_

. Aesthetic values

2. Recreation and tourism
values

3. Religious and psychological
values

4. Educational values
knowledge generation

1. Aesthetic values

2. Recreational and ecotourism
1. Recreation, amenity,

2. Education

Bequest values

1. Recreation

2. Aesthetic

3. Social interaction

4. Science

5. Spiritual

Cultural

. Visual aesthetics
Seascape character
Sense of place

Cultural heritage

Habitat and species value
Regional image Inspiration
Informal education
Knowledge systems
Recreation

Recreation and tourism
Landscape aesthetics and
inspiration

3. Knowledge systems

4. Religious and spiritual
experience

5. Cultural heritage and
culrural diversity

6. Natural heritage and natural
diversity

Aesthetic value

Review paper

1. Landscape aesthetics,

2. Cultural heritage,

3. Outdoor recreation,

4. Spiritual significance

1. Recreational values

1. Aesthetic amenity (only
mentioned, not measured)
Cultural services in general
Cultural services in general
Cultural services in general
1. Aesthetic information,

2. Recreation,

3. Inspiration for art and
design,

4. Cultural heritage

—_
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2.1. Willingness to pay

5.1. Benche

5.2. Hiking trails and signs
5.3. Recreational facilities
5.4. Subsistence gardens
5.5. Hunting facilities

5.6. Memorials,
commemorations, historical
sites

7.1. Landscape aesthetics proxy
7.2 Park visitation
8.1. Willingness to pay (WTF)

9.1. Frequency distribution of
Ecosystem Services

12.1. Density of photographs

18.1. Property value
19.1. Frequency of terms

N
N
N

Z22Z =

2222



Paper no. Source Categories of CES evaluated Indicator (s) Spatial indicator/pertinence
20 Frank et al. (2013) Landscape aesthetics 20.1. Shannon’s Diversity Index Y
(SHDI),
20.2. Shape Index (SHAPE)
20.3. Patch Density (PD)
21 Frank et al. (2014) Landscape aesthetics 21.1. Shannon’s Diversity Index Y
(SHDI),
21.2. Shape Index (SHAPE)
21.2. Patch Density (PD)
22 Gee and Burkhard (2010) Cultural services in general - N
23 Hernandez-Morcillo et al. Review paper - N
(2013)
24 Iverson et al. (2014) Editorial - N
25 Jakubowski et al. (2010) - 25.1. Annual dry matter N
production
26 Kimmel and Mander (2010) - - N
27 Kirchhoff (2012) Letter - N
28 Klain and Chan (2012) 1. Natural beauty 28.1. Proxy of value of some Y
2. Cultural heritage site ecosystem services
3. Recreation 28.2. Proxy of threats to some
4. Unique natural feature ecosystem services
5. Ceremonial site
6. Stewardship activities
7. Scientific study site
8. Spiritual-inspiration
9. Education
10. Peace
11. Sense of place-home
12. Transformational
13. Intergenerational
14. Community identity
15. Existence
29 Krasny et al. (2014) - - N
30 Liekens et al. (2013) 1. Recreation 30.1. willingness to pay N
2. Amenity
3. Nonuse value
31 Lundy and Wade (2011) 1. Spiritual value - N
2. Educational value
3. Aesthetics
4. Recreation
32 Maes et al. (2012) Opportunities for recreation 32.1. Recreation potential Y
and tourism
33 Mangi (2013) Some CES cited together with - N
data needed for their
assessment
34 Milcu et al. (2013) Review paper - N
35 Moledn et al. (2014) - - N
36 Moore and Hunt (2012) 1. Recreation (public 36.1. Score criteria for the used N
accessibility, physical categories of CES
accessibility, and recreation
infrastructure)
2. Education (proximity to
schools or other educational
centres, history of use for
educational purposes, and the
presence of educational
infrastructure)
37 MNahuelhual et al. (2014) 1. Heritage value associated to 37.1. Agriculture Heritage (AH) Y
Chiloé native potato as a as s spatial proxy of different
culturally significant species; dimensions that are spatialised
2. Systems of knowledge; with kernel density estimation
3. Relations (or social
networks) established in the
agri-cultural society of Chiloé
Island
38 MNahuelhual et al. (2013) 1. Recreation 38.1. Recreation Y
2. Tourism 38.2. EcoTourism
39 Norton et al. (2012) 1. History 39.1. Cultural score Y
2. Place (combination of LULC features
3. Inspiration with more qualitative
4. Calm landscape feature)
5. Leisure-Activities
6. Spiritual
7.Learning
8. Escape
40 (O’Brien et al. (2014) Contribution of per-urban - N
woodlands to well being
41 Olschewski et al. (2010) - - N
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Paper no. Source Categories of CES evaluated Indicator (s) Spatial indicator/pertine
42 Paracchini et al. (2014) Qutdoor recreation 42.1. Qutdoor recreation Y
43 Pleasant et al. (2014) All according to MEA - N
framework
44 Plieninger et al. (2013) 1. Spiritual services 44.1. One indicator question Y
2. Educational values per CES
3. Inspiration
4. Aesthetic values
5. Social relations
6. Sense of place
7. Cultural heritage values
8. Recreation and ecotourism
Disservices:
1. Unpleasantness
2. Scariness
3. Noisiness
45 Plieninger et al. (2012) 1. Aesthetics 45.1. CES as motivators for N
2. Cultural heritage owning land
3. Recreation
4, Sense of place
5. Spiritual
46 Raudsepp-Hearne et al. (2010) 1. Deer hunting 46.1. Deer kills Y
2. Tourism 46.2. Tourist attractions
3. Nature appreciation 46.3. Rare species
4. Summer cottages 46.4. Tax value of cottages
5. Forest recreation 46.5. Forested land
47 Ripoll-Bosch et al. (2013) In general CES 47.1. Value of CES Y
48 Ruiz-Frau et al. (2013) Recreation services 48.1. The average spent per Y
person per day for each of the
following activities:
recreational scuba-divers,
sea-kayakers, customers of
wildlife viewing boat trips and
seabird watchers
49 Russell et al. (2013) 10 constituents of well-being - N
(connections between nature
and human well-being):
50 Sander and Haight (2012) (i) outdoor recreation, (Variables) Y
(ii) scenic quality and tree 50.1. Mean percent tree cover
cover on the home’s parcel [%],
Used as a “mix” providing a 50.2. Mean percent tree cover
series of cultural, supporting, in neighbourhood
regulating, and provisioning Land cover measured in
services, home’s viewshed:
50.3. Impervious land cover
50.4. Lawn
Area of short grass (lawn)
50.5. Area of maintained tall
grassland cover
50.6. Area of forest
50.7. Area of shrub
50.8. Area of unmaintained
grassland
50.9. Area of emergent
vegetation
50.10. Area of open water
50.11. Area of woody wetland
50.12. Area of agricultural land
51 Satzetal (2013) Perspective essay - N
52 Sherrouse and Semmens 1. Aesthetic, recreation 52.1. Social-value indicator Y
(2014)
53 Sherrouse et al. (2014) Social values: 53.1. Social-value indicator Y
1. Aesthetic,
2. Biodiversity,
3. Cultural,
4, Economic,
5. Future,
G. Historic,
7. Intrinsic,
8. Learning,
9. Life sustaining,
10. Recreation,
11. Spiritual,
12. Subsistence,
13. Therapeutic
54 Swallow (2013) Public goods - N
55 Tarolli et al. (2014) Not specified - N
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Paper no. Source Categories of CES evaluated Indicator (s) Spatial indicator/pertinence
56 Tengberg et al. (2012) 1. Heritage values - N
Identity
57 Turner (2012) Briefing note - N
58 Urquhart and Acott (2014) Sense of place - N
59 van Berkel and Verburg (2014) 1. Recreation, 59.1. Respondents’ willingness Y
2. Aesthetic to pay (WTP) for landscape
3. Beauty, maintenance,
4. Cultural heritage, 59.2. Travel time-cost estimate
5. Inspiration,
6. Spirituality
60 Van Poorten et al. (2011) Recreational fisheries - N
61 Villamagna et al. (2014) Freshwater recreational fishing Biophysical capacity Y
(key benefits: relaxation, 61.1. Surface water availability
communication with nature, 61.2. Game-fish species
spiritual renewal, social richness
bonding) 61.3. Water quality
61.4. Forested riparian areas
61.5. Boating access sites
Social capacity
61.6. Publicly accessible areas
61.7. Fishing spots
61.8. Fish stocking
Demand
61.9. Fishing licenses
Ecological pressure
61.10. Licensed anglers within
16.09 km of fishable waterbody
62 Von Heland and Folke (2014) Not specified - N
63 Weyland and Laterra (2014) Recreation potential (such as: 63.1. Campsite density as Y

angling, hiking, trekking,
cycling, horse-back riding and
bird-watching)

independent variable

explained by landscape metrics

(variables):

mean annual temperature,
annual thermal amplitude,
roughness, coastline density,
Normalised Difference
Vegetation Index (NDVI),
Standard Deviation in NDVI
(NDVI SD), tree cover, bare soil
COVET, CTop area

Table 8. Indicators collected
ecosystems. Sourd@pchaet al( 2015)

in a survey for the assessment of condition of the natural state of urban
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