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1. Introduction

The ecosystem servicencept has gained global attentipespecially in the last two decades
(Costanza et al., 2011} describes the key rolef nature and biodiversity in terms of direct and indirect
contributions, such as food provision, timber and fuel, medicines derived from plants, clean water,
flood contol and climate regulative functions. Such ecosystem services are crucial for human well
being t thus humankind is strongly dependent on wélinctioning ecosystems and natural capital.
This, in turn, forms the basis for a constant floneabsystem servesfrom nature to society. With
ongoing degradation of the natural environmetitrough land use intensification, deforestation,
mining for natural resources or fragmentation of natural habitatsee safeguarding of ecosystem
service flows to society is senely endangeredt an effect that disproportionally affects poor and
underprivileged parts of sociefraun & Gatzweiler, 2014; Kumar & Yashiro, 2014; Schreckenberg et
al., 2018)

Ecosystem servicdmve been integratednto many policies and frameworks to protect biodiversity at
national and international scade For example the Stratedc Plan 2012020 adopted by the
Convention on Biological Diversity (CBDicluding the Aichi targets foresees that"By 2050,
biodiversity is valued, conserved, restored and wisely used, maintaining ecosystem services, sustaining
a healthy planet and delivering benefits essential for all ped@IBD 201%). Within their targets, they
specifically highlight themportance of % E}S §]gwosyétendhat provide essentiakervices
includingservicesE o § §} A gTafge€ld Strategic Goal D)

In the Guiana Shield, Guyana, Surinafezl as well ashe French Overseas Territgfrench Guiana
have committed to implementhe Aichitargets in their National Bodiversity Srategies andAction
Pans (N\BSAPs(Ministry of Labour & Technical Ddgpment and Environment, 2013; Ministry of
Natural Resources and the Environment, 20Hist studies on ecosystem services can be found on
the local level(RamirezGomez et o XU 1iioV Z u]@E Ir'}u I. ABo, firsttroddduitsing
projects have been set up to jointly work towards better protection of natural resouregs the
Guiana Shield InitiativeHowever, assessing the NBSA&geals that there is still gential for the
ecosystem services conceffcosystem servicesapping andassessmenare crucial first steps that
shouldbe the base fothe development of policies and legal framews(Rrip, 2018)

The implementation of theecosystem servicegsoncept on territorial level requires a flexible
framework, takingnto accaint a broad(Burkhard et al., 2009ange of serviceas well as different
spatiotempord aspects ofervice supplyOften, qualification and quantification of many different
ecosystem servicasver large geographic regions prowesbe difficult. The identification of suitable
indicatorsto measure ecosystem services complex(Egoh et al., 2012; Miiller et al., 201&nd
requires a large amount of relevant datdifferentspatial and temporadcalesAs alternative to such
approaches expertbasedevaluation hasproven to be arobust, reliable semiquantitative method
(Bukkhard et al., 2009; Campagne et al., 2017; Jacobs et al.,.Zdd&methodthat can bebased on
expert estimations of ecosystem services, is the so o Z }eCe3 u « EA] u SEJ1AE
(Burkhard et al., 2009 he resultingecosystem servicesapacitymatriceslink geospatial units (such
as ecosystem types) and ecosystem service supgdlyrm oflookup tables. Each cell in the matrix is
filled with a score from 0 (no service provided) ta8drallmaximum service providgdreflecting the

1 Key Elements of the Strategic Plan 2@0P0, including Aichi Biodiversity Targets
2 https://www.cbd.int/sp/targets/
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capacity of the respective geospatial utit supplya certainecosystemservice.To fill the matrix,
expertsor stakeholders with territorial or national expertise radd to ecosystems, their management
or usagecan be invitedSuch a capacity matrix allows efficientand integrative assessmentwhole
bundles ofecosystem services, including temporal trerad$he landscape scale. The results of such
expert-basedevaluation of ecosystem servicesan easily be visualized maps when eosystem
service values are combined wipatial datausing Geographic Information Systems (H8psystem
services map®ffer possibilitiesto define ecosystem services hotspots or priority aréas land
conservation ocertain types ofand use Ecosysterservicesnapshavethe potential tobecome a key
concept for sustainable development, land use planning and decisakmig(Maes et al., 2012)

Objectives of the study

The ECOSEO Project led by the French Guitiite of WWF France aims to promote tog
allowing better consideration of ecosystem services and natural capital in decision makin
environmental assessments for the Guiana Shield (Guyane, Suriname, French Guiana & A
Brazil). It gathers partme from each territory and is funded by the European Union and the Frg
Guiana water agency. As part of this observatory, the expertise of Leibniz Universitéat Har
(LUH) was sought to assess ecosystem services and lead the implementation osadssireent
of ecosystem services in Suriname and French Guiana.

Ultimately, the goal is to provide a method to decision makers and environmental authoriti
order to conduct the analysis of these services locally and to get a comprehensive underst
at the Maroni Basin scale in the future. Here we present the method and results of the asses
of ecosystem services provided within French Guiana, on the national and regional scale.

The assessment of the capacity of ecosystems in the Guiarsapphyecosystem servicgwesented

in this reportwas carried out with th approach oécosystem servicempacity matrices. This approach
allows to take into accoundifferent types of ecosystems and services ipaaticipatory approach
integrating the knowledge of the actors of the territasp national level for both Surinam8&igber et
al. 2020Q in progres$ and French Guianah(s reporf). The objective hereby wasvofold. First,the
study ains to take an alternative nonrcommodifyingapproach towardsvaluing nature. Through
looking at ecosystems imaore holistic way, the assessment highligttte multiple goodsand services
that ecosystems providencluding noamarketable goods angervices Second, this study aims to
present the potential of suchreecosystem services approach, including ecosystem services bundles
and maps. These can serve asnanagement tool for policy and decision makerss@afeguard
sustainable developmentthe well-being of local populationsand to provide strong additional
arguments fomature conservation efforts.

1.1Ecosystenservices
Thed Eu }*Ce3 u » EA] _ A+ (JE*3 pue v i060i v Z Ju ulE v
scientific publications in th&990s.With the publication of the Millennium Ecodgm Assessment
(MEA 200} it has gained momentum globaliiBurkhard & Maes, 2017)Since, it has beesteveloped
and adjusted to multiple contexts around the glof@ostanza et al., 2017t presents a method to

2
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assess the state afcosystems and natural capitah the context that huma wellbeing depends on

the condition, the sucture and the functions oécosysters Most commonlygcosystenservices are

defined as” § Dbenefitspeople obtain from }«C <3S (MEA, 2005, 20). This comprises the direct
and indirect contributions of ecosystems to human wading.

Within the concept of ecosystem services, ecosystem service supply and ecosystem service capacity

can bedistinguished. By efinition, an ecosystem serviggan only be qualified as such, if there is a

benefitto humans(Burkhard & Kroll, 2010¥  }*Ce+3 u » EA] *u%%o0C J» (]v » SZ ¢

}( }o}P] o (pv 8]}ve JE 1}%ZCe] 0 0 u v3e ]Jv VvV }eCe3 u 3} % E}A]

(Tallis et al., 2012, 877) To define the capacity of ecosgmis to supply ecosystem services, we

(Joo}A 3§z (Jvls]}v € s]Joo u Pv § oX e« ~v }eCeS u[e %}S vS8] 0
1}3%ZC+] 0 Vv <} ] 0 % E}% @dldmagneet &l 2033)ve_

To qualify and quantify ecosystem services, it is necessary to estimate the different ecosystems, their
condition and the services they provigi€ienast et al., 2009nd their interrelationswvithin complex
sociatecological systems (MEA 2005). It is common to divide ecaosysstevices into three categories:
Provisioningecosystemservices E $Z u S ] oU }(S v ~(]Jv o_ % &} pu S« } S ]v
ecosystems (e.g., food, fibres, timbeRegulatingecosystenservicesare mostlyindirectly obtained,

often intangible benefs through the regulation of ecosystem processes (e.g. climate regulation,
carbon storage, natural hazard regulati@md waterpurification, pollination or pest controlCultural
ecosystenservicesare the rather intangiblebenefits ofecosystemsincluding recreational activities

and (ece)tourism, existence(of nature and species) valudandscapeaesthetis or spiritual nature

values

There are different frameworks to assess and model gstesn services. Figure 1 shows the
conceptual frameworfor assessing ecosystem servideseloped by the EU Working Group Mapping

and Assessment of Ecosystems and their Services QME®s et al., 2016)The concept highlights

the flow ofservicefrom ecosystems to socieconomic systemand the resulting benefits for human
well-being Furthermore, it depicts the socEconomic systems as control system for the change of
ecosystems. This frameworkgartly « }v §Z }eCe3 u e EA] <~ + Yaingo_ ~, ]v
& Potschin, 2018b) ahhas beercustomized to estimate ecosystem services of different ecosystems

in context of the EU 2020 Biodiversity Strate@aes et al., 2016)

MAES is @ore componenibf the EU Biodiversitgtrategyto 2020. Within this Bategy to protect
biodiversity and halt the loss of speciasd habitats, Action 5 of thetr@tegy[+ 1v arget foresees

each EU Member Stat®o map and assess thecesystems and their services their national

territories, creating an EWide knowledge baséBurkhard et al., 2018)This is important for the
advancement of biodiversity objectives, the crieatof informed policies on, for instance, agriculture,

water, climate and landscape planning. Furthermore, Action 5 aims at identify areas for ecosystem

& «S}E& S]}v Vv e 0]Jv P Jved AZ] Z 3Z P} o }( Zv} v &8 o0}ee }( v

3 https://biodiversity.europa.eu/maes
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Figurel: Conceptual framework for assessing ecosystem services (Mae2E16)l

1.2Ecosystenservicesin the Guianas
The Guiana shield is renowned as one of the last remainders of intact primary fdreshield covers
270 million hectares, encompassing Guyana, Suriname, French Guiana, Venezuela and small parts of
Colombia and northern Brazil. The UNDP declared it asEcd® ]} v } ( " @dRjlgbal significance
andhome to a variety of ecosystems am*| C+3}% ] « }( ]} ]JA E-3&0¥). ~hE W

The Guiana Shield encompassesoastal plain with hafubmerged mangrove landscapes in the
north. Littoral brests follow;, with patches of avanndis and drowned open swamps. Thereafteast
rainforest stretches down south, the canopy only broken by large Inselbargs mountainous
formations in the hillyhinterland.

Many of theseecosystems have been altered by human influenespecially in the littoral belt
(Odonne et al., 2019Here, manyanthropogenic pressurethreaten the condition of ecosystems
Urbanisation, intensification of agridure and deforestation lead todbitat fragmentation. Resource
mining t e.g. for gold depositions in the Greenstone Betbgether with the use of heavy metals,
poses severe threats to rivers and aquatic ecosystems throughout the Guiana Shield.

Efforts to understand the lirdbetween eosystems in the Guiana Shield and the services they provide
have recently started and are growing. Forest ecosystems have been intensively studied. For example,
aspects of forest tree composition and its relation to carbon sto@gtet et al., 2015; Molto et al.,
2014)and the contribution to global and local climate regulation have been asséBtadc et al.,

2009) Similar tendency holds for mangrove ecosystefhts examplestudieson the capacity to store
carbon are presenfMarchand, 2017)An ovenew of the importance oGuianesesavannahsgs given

by Stier et al(2020) touching upon the services they providénder the umbrella of the EU BEST
programmé, ecosystem servicdsave beerdescribed on national levébr French GuiangRoger et

“https://www.gy.undp.org/content/guyana/en/home/operations/projects/environment_and_energy/project_
sample2.html
S https://ec.europa.eu/envionment/nature/biodiversity/best/funding/index_en.htm
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al., 2016) To the bestof our knowledge however,there are no studies that take a holistic stance
towards ecosystem servicesjch agnapping or assessing multiple services at the same time.

1.3 The ECOSH®o0ject
The natural capital of the Guiana Shield is still very riahpawed to other parts of the world. However,
there is an urgent need to recognize its value at local but also international level in order to guide
policies towards sustainable development and prosperity for the next generations. The ECOSEO
project ‘Ecosyem Services Observatory of the Guiana Shatds to set up a supranational platform
with Guyana, Suriname, French Guiarsnd the state ofAmapéin Brazil for a first assessment of
natural capital and ecosystem services in the regildme project iscoordinated by WWF France &
WWEF Guianas and bristpgether the forestry and environmental state agencies of the region (GFC in
Guyana, SBB in Suriname, ONF in French Guiana & SEMA in Amap4a) and consultants and experts from
ONFInternational and Leibniz Uwersitat Hannover It is funded by the Interreg Amazonian
Cooperation of the European Regional Development Fund and the Water Agency of French Guiana.
This cooperation is based on the needstakeholdersand decisiormakers in the different territories
in line with their commitment to EU and UN Conventions. The main objectives of the ECOSEO project
are:

0] to highlight and promote the need for considering ecosystems values in deaisikimg;

and,
(ii) to build a tansnatioral cooperation network (Figure 2

The project takes an interdisciplinary stance on ecosystems and nafimeugh applyinghe
Ecosystem Natural Capital Accounts (ENCA) me(ideber, 2014)and the ecosystem services
framework, different methods are employed to showcase the value and importance of ecosystem

services.
- | I
N Ecosystem services observatory E C S E O
= of the Guiana shield
\\\ Guyana )ﬁ\\\r_ﬁjw‘:)\\\%\
) - v
‘-~,\ e French N\ P\\\“ N “ (] "
f b J Office National des Foréts Er&EhMe‘ﬁ'ﬁ

() ot mﬁm @
ue Guyane
s o
Ca 5 [Europe e
-L [ o o - " UNION ENNE
-

Figure2: TheECOSEO INTERREG Project with its main partners

TheECOSE@roject foresees a first egystem services assessment for French Guiana, as pdme of t
GuianasThis report will outline the outcomes of thexpertbased ecosystem services assessment in
French GuianalThe aim of this assessment is twofold. First, it wieate an overview of relevant
ecosystems and a first estimation cdipacity of ecosystems to supmgosystem services within the

8 https://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/index_en.htm

Institute of Physical Geography and dscape Ecology, LUH



- L P - . [Europe o
Université S 7
de Guyane ok

avec e FEDER UNION EUROPEENNE

L ]
&)
= {11 ] Leibniz
1 ¢j 2| Universitit
° S te @' 4 | Hannover

WWF

territory. Secondecosystem servicesiapping and assessmentethods developed and applied in
mainlandEuropewithin the MAES initiative and related projeetdl be tested on their suitability for
application and adaptation based on the specificities in the Guianas.

2. Methods and materials
In this section, the methodand datafor the ecosystem servicesssessmenwill be described. The
concept of capacity matrices as tool to analyse ecosystem services, the selection of the ecosystem
types for this assessment as well as the ecosystem services are described. Further, the section draws
upon the participatory stakeHder workshop as coreomponent ofthis study.

2.1 Capacity matrices as tool to assess ecosystem services
This study applied the ecosystem services capacity matrix mdihedd on the knowledge from a
selected expert panel, including specialists of tiegion and its specific ecosysteniaut simply, a
capacitymatrix is a comprehensive and flexible method in the form of a lookup table combining
ecosystentypes and ecosystem servicéBurkhard et al., 2009)At the baseappropriate geospatial
units, e.g. Land Useand Cove(LULC) data can hesed to delineate the ecosystem types. These are
linked to ecosystem servic€Bigure3).

One approach to condustich a matrix assessment is via expert knowledge. Expert estimations deliver
a good overview by integrating all kind of different sources of knowledge and can be a strong capacity
building tool at the same time. Adl expertbased assessments, the scoriaues strongly depend on

the experience, knowledge as well as objectivity of the evalu@arkhard et al., 2012)

At the intersectios in the matrix table the supply of ecosystem services within the particular
geospatial units (e.g. LULEYN be assessed on a scale from O (no or very wap#city) to 5 (very
strongmaximum capacity. The normalizatiomo such arelative scale from 0t 5 allows to compare
different ecosystem services (that are usually assessed by different indicators and Snik)an
approach is well suited to expregalues from different domains, including biophysical, semiural
non-monetary as well as monetary valuesnofiltiple different ecosystenservices.

LAND USE/COVER MAP  —» MATRIX MODEL FOR LANDSCAPES’ ——» ECOSYSTEM SERVICE SUPPLY CAPACITY MAPS
ECOSYSTEM SERVICE SUPPLY CAPACITIES

B 1

EMPIRICAL MODEL RESULTS
SUPPLY CAPACITY NO RELEVANT SUPPLY
BIOPHYSICAL INDICATORS ESTIMATES

EXPERT ESTIMATIONS VERY LOW SUPPLY

LOW SUPPLY W

MEDIUM SUPPLY

HIGH SUPPLY
VERY HIGH SUPPLY
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This approach has been introduced in 2@Bfrkhard et al., 20095ince then, numerous studibave
applied and developeit (Jacobs et al., 2015)he ecosystem services matrix method found application
in various contexts and on differeatales. Examplesn be found imifferent countries, e.gGermany
(Burkhard et al., 2012Bularia(Nedkov & Burkhard, 2012BangladestiSohel et al., 2015)r China
(Liu et al., 2012)Also, applicatioatook placeon different spatial scaledor example @ localand
regionalscales (Bicking et al., 2018; Campagne & Roche, 2@ikBjvatershed legl (Boyanova et al.,
2014) but also on supranational level, e.g. across the European UiBtoll et al., 2015)pr in
Antarctica(Neumann et al., 2019)

As majorlimitations of the method, lacking methodological transparency, difficulties to reproduce
results and lacking uncertainyndicatorg have been mentioned@Hou et al., 2013)Possibilities to
address these limitations are proposed by Campagne ¢2@17)

2.2The ecosystem services matrix approach

The method used for this ecodgm services assessment folloardramework identified by Campagne
and Rochg2018) Their approach towards thecosystem servicesatrix method contains 7 steps
(Figure 4)

1) Defining the goal of the assessment, and with key stakeholdefigjtion of the Ecosystem services

v }eCeS U SC% 0]*S* (}E& $Z u SE]JAU S ZFormi%studythe[géalsand v SZ
lists have been defined with the ECOSEO partnév8VF France, WWF Guianas, SBB and regional
expertsas presentedn Chapte 2.3

2) A participatory workshop is organised with all experts to get a common understanding of the study
and the scoring proces$¥he workshop was held o2 of October 2019 inCayennet detailed in
Chapter 24.

3) The initial matrix giveto the experts can be pifdled or empty

4) Thefill-in process cate inconsensubetween the experts or individualllyor this workshop, we
decided to start with an empty initial matrix, with individual fill in by each expert. This approach helps
to avoid biases based on prefilled scores.

5) Expert score compilation, analyses and creation of the final math&analyss of the filledin
matrices, including a description of statistical operatipresn be found in Chapter 2.5

6) Reliability and validation procesd.Z ~ €& (5_ (Jv o u SE]&EZ A+ JE po 8§ &} oo A}
for validation and feedback (Decemt019), with a month of reviewing time.

7) Creation of the outputsThereafter, final statistical analyses were run, and the final ecosystem
services bundles and ecosystem services maps were created (7) usingpipgogr@rmation systems
(ArcMap 10.%. The results are presented in Chap8rand 4.
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Figure4: Schematic representation of the ecosystem services assessmet
following the matrix methodCampagne and Roche 2018)

2.3Compilation of the initial matrix

The composition of the initial matrix consists out of two major steps: the identificati@adystem
types and the selection of relevant ecomm services for the two territories, Suriname and French
Guiana. The selection processes will be explained in the following.

2.3.1 Selection okcosystentypes

To map ecosystem services requires spatial information on the extent and locatonsyfsters. For
French Guiana, spatial data on LULC has been obtained fromethgaiy@ne Portdl the regional
geographic database. For the littoral belt, CORINE dd#t& was presentor the year 2018 CORINE

7 https://www.geoguyane.fr/accueil
8 https://land.copernicus.eu/pareuropean/corineland-cover/clc2018
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land cover data has been dewpkd for the Europeamegion, but is now available for 39 countries.
This LUL@atasetis based on Sentin® and Landsa8 imagery for gap filling on a scale of 1:100 000
and consists out of 44 land cover classes. Minimum Mappnit (MMU) is 25ha for arephenomena
and 100mminimum width for linear phenomerfaThis was harmonized with the works of WWF, ONF
and PAG, who also provide data on national scHheir geospatial dataset ynthese occupation du
sol 2015° _consists out of coastal information from 2015 (ONF), Landdase for the National Park
Area from2015 (PAG) and information on impacts of gold mining activities 2015 (WWF) on a scale of
1:5000.

Cayenne

Land Use Land Cover French Guiana
(2015)

- Avrtificial inland water Mineral extraction
. bodies sites

Barren land Ocean
- ‘?:trt\;;:':esx agricultural - Open wetlands
- Pasture
- Degraded forest - River
- Forest tree cover B savanna
- Herbaceous crops - Settlements
- Infrastructure - Shifting cultivation
- Inland water bodies Shrubland, bushland,
- Wangroves - heathland

- Woody crops

Asseasment of the capacity of ecasystems in French Guiana to supply

ecosystem services as part of the ECOSEQ Project

Data source: Geoguyane (2018}, Synthése aooupation du sol
Copernicus (2018). GORINE Land use Land Caver

Author: Sieber et al. (2020)

Date: March 2020

Figure5: Map ofLand use Land cover in French Guisased on year 201&djusted fromJoubert, 201y

Ascan beseen in Figure 8he majority (96,8%)of French Guianas surface is cma by forest tree

cover, of which 91.6% is primary forest (FAO 2015), with large protected areas in the hinterland, e.g.

the Parc Amazonien de Guyahen the littoral belt, beaches, mangroves, swamps, littoral forest and
savannahs are located. Here, dethents and big cities have formed, including agricultural lands. The

capital of Cayenne is the largest settlement {out Figure 5), with more than 60.000 inhabitants.

Whilst the densely forested areas are mainly deserted, the border regions with SexitlaenMaroni

River basin in the West, and the border region with Brazil, the Oyapock River in the East are also
inhabited. The city of Sbeorgesde-0 [KC %} | v $Z Z]PZA C 8} C vv &E A]+] o X

9 https://land.copernicus.eu/pareuropean/corineland-cover

10 https://Iwww.geoguyane.fr/geonetwork/srv/fre/catalog.search#/metadata/3d681el#8bd-48b2-80d 2
04a215a8a099

11 http://www.parc-amazonierguyane. fr/fr
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inhabited, remote forested regions, riv&represent the only transportation option connecting the
coast withthe forested hinterland.

Artificial planted forest havebeen cultivated in théerritory, e.g.for paper production. Even though
these forest are still listed to have a size af00-1000 ha, these forest are not actively managed
anymore(FAO, 2010Nonetheless, we decided to inclutteemin thisevaluation as this kind of forest
is clearly distinguishablieom natural forests, and therefore, expected to differtiveir capacitieso
provide ecosystem services.

The LULC for French Guiaasadescribed abovand a similar LULC for Suriname (Sieber et al., 2020)
have been harmonized as basis for the delineatbecosystems throughout the Guianas (Annex 2).

As there is a vast amount of sealoosystems, but limited information on their specific locations, we
grouped and clustered this information based on major ecosystem clusters and ecosystem
types (Tablel). EEosystem cluster in this assessment refers to the broader groups of ecosystem
communities resembling each other. These ecosystem communities are included as ecosystem types.

Tablel: Ecosystem clusters and ecosystem types assessed for French Guiana

Ecosystem cluster Code Ecosystem type
) ) H1 Ocean
Marine and littoral 2 Beaches and dunes
ecosystems
H3 Mangroves
H4 Rivers and creeks
A . H5.1 Lakes
quatic ecosystems H5.2 Inlandwater bodies- semi natural
H6 Open swamp
H7 Open savanna
H8 Inselbergs
Forest H9.1 Littoral forest
ecosystems H9.2 Continental forest
H9.3 Inundated forest
H10 Planted forest
H11 Small scale agriculture
Agricultural H12 Large scale agriculture
ecosystems H13 Grasslands
H14 Shifting cultivation Abattis)
H15 Bare soll
H16.1 Urbanarea
Urbanecosystems :
H16.2 Industrial areas
H17 Infrastructure
Largely modified H18.1 Mineral extraction siteg official
ecosystems H18.2 Mineral extraction sites- inofficial

Suchgeneralisatiorinevitably reduceshe complexity of the natural mosaic landscape in the Guiana
Shield to major ecosystem types. However, this reduced complexity and the resulting manageable
number of geospatial units (ecosystem types) for the matrix allowed to start with collectionafatat

10
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first ecosystem services maps. Based on the available data, the list of ecosystem clusters in the matrix
has been compiled (see Table 1).

Within this list of ecosystem types for the assessment, the diffeeensystentypes have been coded

(H1 tH18). Some codes refer to subtypes, e.g. H5.1 and |ak&s and semi natural water bodies. This

is based on the fact that the geodata does not distinguish these LULC cléssesletted ecosystem

types are shown in Table 1. This list includes Marind Httoral ecosystems (Ocean, Beaches,
Mangroves), Aquatic ecosystems (Rivers and creeks, Lakes, Inland water tsedresiatural, and

Open swamp). In the category of Forest ecosystems, we clustered Open savannah, Inselbergs, Forest
tree cover andPlantedforest. In terms of Agricultural ecosystems, Small and Large scale agriculture
can be distinguished as well as Grasslands used as pasture and Shifting cultMaditbis).( Urban
ecosystems comprise Bare stlfbanaress, Infrastructure and Mineral exdiction sitesBased on this

data, theecosystem classes have been defined (Table 1)

2.32 Selection otcosystenservices

dZ 0]*3 }( }*CeS3 u » EA] = Z » V Ju%]o 3}P $Z E A]3Z tt&U K((
experts from both French Guiana aBdriname (@ble 2, more detailed in AnneX.3\ initial list was
proposed by LUH based on an intensive literature rey&ber et al., 201&nd inspired by the work
conducted by DREAL in French mainlg@dmpagne & Roche, 2019)jhe selectin of ecosystem
services for this lisvascomplied with the Common International Classification of Ecosystem Services
(CICES 4.3Ecosystm services from differenCICESections, thus the three main categories of
provisioning, regulating and cultural services were selected. Wihaahsection, the services can be
clustered into Divisiosiand Groups, with increasing level of def&lhinesYoung & Potschin, 2013
accordance to the update€ICES.1 classification(HainesYoung & PotschiiYoung, 2018)this
assessment only considered biotic ecosystenvises,henceservices that depend on living systems.
Even though many physical processes (e.g. salt, crude oil, mindnadgycal system are of importance

to people, this assessment aims to highlight the existential contribution of ecosystems anctsadiv

to human welbeing.

To adapt theecosystemservices to the Guiana Shield egsiems, several meetingsith Office de

>[ and afiveday field mission to the Maroni River Basin tqddce betweenluneandOctober 2019

with WWF GuyanéFigure 6 &). During this week, interviews with different stakeholders in #rea

of Maripasoula andPapaichtortook place.

11
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Figure6: Example for SA6 "Materials and fibres'ad provided by forestcosystem# the lower Maroni river basm usérnf
traditional, cultural ornamental purpos¢® IM Sieber2019

Figure7: Example of SA4 "Wild animals and their outputs” for as biomass for nutrition, as well as cultural notions afigtaditi
fishing activities on the upper Maroni River (@ Sieber2019)

Overall, 22 ecosystem services have beenesssd (Table 2)the workshop assessed seven
provisioning services, including biomass food consumption (SA1, SA2)ioimass for multiple
purposes, including wild foods (SA3, SA4), water for drinking purposes (SA5) and raw materials (SA6,
SA7). Regulating services comprise 11 services that can be divided into services maintaining biological,
physical and chemical conditiorS8R1 SR8) and seices related to mediatingass flows, contributing

to risk reduction (SR SR11). The four cultural services for this assessment consist out of three
representational services, (SSLC3), that &ve a highly subjective notion and includspects of

cultural identity. The forth cultural service in this assessment is rather objective, and refers to the

12
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actual use of landscapes for recreational activities including-Ya@oarism (SC4). A full delineation
including definitions can be found in the Annex 3.

Table2: List of ecosystem services assessddench Guiana

See Division Group Code Spe
tion tion
_8 Biomass for food Cultivated crops / food SA1
GE) consumption Reared animals and their outputs SA2
0 Nutrition . Wild plants, algae and their outputs SA3
o Biomass - . ;
g Wild animals and their outputs SA4
-% Water Freshwater supply for drinking purposes SA5
'g : : Materials and fibres SA6
= Materials Raw materials -
o Plants and resources for medical use SA7
Carbon Sequestration SR1
Global and local climate regulation SR2
L Disease control SR3
» Maintaining
g biological, - Pest control SR4
2 physical and| Maintaining nursery | Maintainingnursery populations and habitats SR5
o) . ;
chemical populations and N .
_(é) conditions sl Pollination and seed dispersal SR6
© Hydrological cycle and water quality and flow
= . SR7
= maintenance
&’ Maintaining soil quality SR8
Mediation of Mass stabilisation andontrol of erosion rates SR9
mass f|I<OWS Storm protection SR10
ris
reduction Flood protection SR11
é REPRESENT Emblenatic or symbolic SC1
g -TIONS Heritage (past and future) and existence SC2
= subjective Aesthetic SC3
2 USE
=] D Recreational activities including (egdourism SC4
O objective

2.3.3 Theecosystem servicesatrix for French Guiana

The emsystem services matrix consistedt of 22 ecosystem services and 23 ecosystgpes, as
previously described, resulting B06 scores in totalThe sameecosystemcodes (H1H18.2) and
ecosystem services abbreviations (SA, SR, SC) have been used in this report and in the study i
Suriname (Sieber et al. 2020) for comparative purposes.

For each cell in the matrix, the scorangedbetween 0 (no to very weak capacity) and 5 (very
strongmaximum capacity) In addition, a confidence index alled the expertsto indicate ther
individual level of comfort with the given scores from 1 (weak confidence) to 3 (strong confidence).
Ths scoreapplied toecosystems as well as ecosystem services. The overall confidence scores per
ecosystem and per services where then calculated using an arithmetic noeéidence index of all
experts.

13
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2.4Data collection

Data collection for this study wémsed on a participatory expebased assessment in October 2019.
In addition, a field trip to the Maroni River Basin took place.
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2.4.1 Field trip to the Maroni
During the preparation phase of the ecosystem services assessment, a 5 day field trip tartme M
River basin took plada September 2019

The Maroni (or Marowijne) river marks the
natural border between Surame and x
French GuianéHgure8). It hasalength of | Paraiibo e

610 kilometres and a River Basin area
65.000 km2, 95% of the watershechre
covered by tropical rainforest. Humai
settlements can be found on both sides ¢ 5, [iname e i
the river (Figure 8), with official borders i
largely ignored. For mos of these | woctonorenaron
settlements, the Maroni River is the onl

way of transportation, connecting the | e s
coast and the forested inland. The va: |oz» w

majority of inhabitants strgngly rely on the Figure8: Location of the Maroni River Basin between Suriname
ecosystems and the services they providerrench Guiana.

500N
COON
i

Cayenne

Rivers

200N
h

Brazil

SCEW 520 rces Lan, Lo v

The objective of thi§ dayfield trip was to learn about the indigenoy®pulationand their relation to
ecosystems and hence, the ecosystem services that are progitdctively usedwithin the Maroni
River Basin. Special attention was put on potential changes in ecosystem servicedsgplyand
usechanges anéhtensification.During this period, 18 people were interviewed in 13 intervigwhe
area between Maripasoula and Papaichton/Abattis Cottidaree transect walks took place in the
abbatis, as well as informal transects thgtuthe villagegFigire 9).

S MR

Figure: traditional Aluku housing in the upper Maroni River Basin (© C. VR
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The nterviews took between 45 minutes and 1.5 hours. Interviewees spoke French, Englishiknd

For the ldter, a translator was presentlTopics discussed during the fieldtrip where related to the
increase in droughts in the river and navigation problems with the pirogue. Also, interviewees
mentioned the effects of drought on the@tbattis and resulting problms to cultivate crops and food.

A deteriorating quality of river water was mentioned, and hence reduced supply of wild animals from
the river. Elaborating the findings of the work would geyond of the scope of this report, but will

follow shortly (SieberVillien et al., in progress).

2.4.2 Epertworkshopin October 2019

The participatory expert wixshop took place on Octobe2™ 2019 at the premises oiGuyane
Development Innovatio(GDI, Campus Universitaire Guyanais de Troubiran, Cayenne, Bgiacid.
Dr. SylvieCampagnelna Sieberfrom LUH andClement Villlien from WWF Guyaneoderaed and
guided through the dayFigire 10).

—_—

—

FigurelQ: Impressions from the expert workshopgdayennan Octobe"d 2019(© IM Sieber)

The workshop was schedulé@m 9:30 a.m. to 13 a.nlhe first part was devoted to presentations on

the ecosystem services concept and related work of ECOSEO and WWF in the Guiana Shield.
Impressions from other related EU projects where sharedh siscEU MOVE projé¢é{Mapping and
assessing the state of ecosystems and their services in the Outermost Regions and Overseas Countries
and Territories: Establishing links and pooling resources). The introduction of the principles of expert
based assessmé&nfollowed, including the list of ecosystems and the list of ecosystem seriibes

agenda can be found Box 1 During the second part of theorkshop, the experts hatb fill in their

12 https://moveproject.eu/
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guestions, problems and remarks on the apability

of the method (Figure 10

Discussion took placefor instance on the
anthropocentric notion of the ecosysterservices
concept. The ecosystem services concept with its
NeSEIVP pE} VvSE] Vv3IS]IIv_ ~% (
concept was critised as being #tquipped to capture
local and indigenous perceptions towards ecosystem
and their importance for everydayfdi in French
Guiana.Also, participants highlighted thenportance

of localand indigenouknowledge in the agessment
of ecosystem service$he use of symbols to visualise
the ecosystem services in the presentation wag
criticised: here, experts pointedub the necessity to
use adequate symbology for the territorgther that
standard symbols, as used for instance in the WW
Reports(Barrett et al., 2018)These comments will be

Workshop Agenda

9h30

10h00

10h30

10h45 t 13h Remplissage de la matrice, évaluation

The original workshop inviten in French is availablé
in Annex 1.

Introduction et contexte

Le projet ECOSEOQ, Clément Villien, W
Guyane

Le projet MOVEBUE, Aurélie Dourdain,
CIRAD

Les habitats forestiers de Guyate
Olivier Brunaux, ONF

D §Z} [ A op 8]}v -« (H
écosystémiquegSylvie Campagne et Ing
Sieber, LUM

La matrice des capacités
La classification des habitats pour cettg
étude t Clément Villien, WWF
Les sericesécosystémiques
Pausecafé

et discussion

addressed in Chapter 4.2.

2.4.3 Theexpertpanel

Box1: Workshop agenda and speakers

During the workshopl7 expertsfrom different fields, public as well as private sector and academia
joinedthe assessmentn addition individual interviews were offerefdr thoseexperts that could not
physically attend the workshgfollowing the same proceduse

It has been provein aregional scalease studyn France that an expert panel with a minimum of 15
people is sufficient to reach stabilized mean scores and a stafileapl for theecosystem services

matrix. After that, the scoring deviation becomes negligii@@ampagne et al.,

201Mence, with 17

participants, our expert panel had a sufficiesize to obtain an ecosystem servicepacity matrix with

robust scores.

The assessmento«} Jv o

<t *8]}ve }v §Z

FE %o

Ehilf pf theBar(itipamts wera » $Z v

female t with 40% female participation, gender equalityfagrly decent represented. Most of the
participants in the expert panel came from fields of research puiglic authorities(Figurel1). The
work of the experts was diversé% of the experts worked dhe supranational scal&5%stated their
expertise to be orthe national scale30% worked orthe regional scaleExperts workingentirely on
the local scaleverenot present Not surprisingly, the work of most of the experts was related to ferest

andtheir management or conservation.
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Organizational background
of the expert panel (n=17)

ONF

CIRAD

PNRG

DEAL

Office de L'Eau
DAAF
IFREMER

PAG

WWF

AUDEG

M Compagnie des Guides

Figurell: Organizational background of the expert panel in French Guiana

2.5. Analysis
Theindividuallyfilled ecosystem servicanatrices were analysed using the following statistical
methods and equations:

X Themeane }E }( 00 A% ESe[ A ou 3]}veU Jvwergpcomputewiih v v ]
arithmetic mean. Bootstrap mean or other more complex calculation are not needed due to the
sufficient size of the expert panel (Campagne et al. 20h@)arithmetic mean is the sum of all values
for a cell in the matrix divided by the numbef entries (n=17%, as shown in Equation 1

Equationl: the arithmetic mear{T ;

S
J

T ETE®E T4

TL
J

a
m  TglL
Va3

where , £iU /1 dreYhedbbsgerved values of the sample item$js themean value of these
observations, and n is the number of observations in the sample (n=17).

X  The standarddeviationwasused to estimate the variability between the expert scores and
hence to identifyvariabilityin scoring agreement between experts. Téisre analyses the amount of
variation or dispersion of a set of valuéslow standard deviation indicates that the values tend to be
close to the mean (also called the expected value) of the set, whilst a high standard deviation indicates
that the values are spread out over a wider ranffequation 2)

Equation2: the standard deviatiofs)

a

S
oL ©J_FSI .TUFT,“‘
uab

wherex are the observed values of the sample itenfss thearithmeticmean of these
observations, and is the number obbservations in the sample£17).
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X Weighted means are used of the graphic repregaéions of the lundles of ecosystem services.

For the bundles, a weighted mean has been calculdét@skd on surface are@r each ecosystem

cluster. For this, the surface area for each eaieyn type has been determinedlhe expert

estimations for each ecosystem type were then multiplied by the percentage of land cover within the

ecosystentypes (Table2). This ensurethat ecosystem types with small surface area do not lead to

overestimated ecosystem servicapacityvalueswithin each clusterHowever, the weighted mean

only comes into consideration for the ecosystem services bundlesqusystem cluer (Equation 3)

Equation3: Weighted means n
2, i
i=1

= n
i=1

where Trepresents the weighted arithmetic mean, x represents the variable of each data value for
the observations, w is the weight which is the number of items with the same value of X, and n is the
number of obgrvations in the sample (n=17).

X W Ee<}v[e }EE o §]}v
dz W &Ee}v[e }EE o0 S]}v ]* u* 8} v oCe SZ A% ES u SE]A }v *]u
the different ecosystem capacities supplyservices. Equivalent to the bundle analysis as visual tool,
§Z W E-+}v[s }JEE o §]}v eocosydiemSprviceynenyiés and tradeffs statistically.
Such statistical analysis helsidentify the degree of statistical dependency between two variables
'uzZ W E-}v[e }EE o0 S]}v } ((]]vVvS }E& "% C&u v[e & v[*s }]EE o
correlation coefficient indicates the linear strength of correlation between two elements. The
following Equation 4 expresses the correlation coefficient r, where n is the number of observations
and x and y represent the different variablEjuation 3.
EquatiordW W E-}v[e }EE o S]}v
J-ATUYF :AT,:AU,
¥AATF AT, WAV F:AU2

NL

Positive r values indicate a positive correlation or synergy while negative values indicate a negative
correlation or tradeoff. The correlation coefficient¢ v E vP ]Jv A op (E}u >i 8§} =iX dz
absolute value of the coefficient, the stronger the relationship between the variables.

For the Pearson correlation, an absolute value of 1 indicates a perfect linear relationship. A coefficient
of 0.5 indicates a moderate linear relationship. A coriielatlose to 0 indicates no linear relationship
between the variables. Negative values indicate negatieltionships between the different
variables.

Inthe literature, it is recommended to definethresholdthat distinguishesaho- (( S_ & 0 $]}veZ] %o
from relevant relationshipd.ee and Lauterbadq2016)found that there isno clear thhesholddefinition

in the ecosystem servicdgerature. Whilst gplied statistics textbooks recamend to define a

W E-}v[e }EE o 3]gnder}O3 @k fedligible orweak relationshipecosystem services
literature works with W E <} v [+ iohEo&fimerd of 0.2asa meaningful correlatior(Jopke et

al., 2015) Therefore,Lee and Lauterbacf2016)recommenda correlation coefficient betweerD.25

and 0.25as _ v} (( S_ o latigishigsbetween ecosystem services
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3. Results

The main result of the workshojs the completed ecosystem serviceapacity matrix forFrench
Guianaas presented in Tabl& with the mean sores of alll7 expertsand their respective mean
confidence scoredAnother representation of the capacity materd its scores is presentedTiable 4
with the median scoreésize of the points), the standard deviation (and colof the points in Tablet)

and the average of the confidence indices for each ecosystem and each ggreee, yellow or red
smileys in Table 4T.he results in fornof the matrix sheet used during the workshops can be found in
Annex 4.

How to interpret the results of the matrixcomprehensively

When interpreting the matrix, there are several aspects to conskfEres standard deviation
andconfidence index

- The scores represent the capaaitfiyan ecosystem to supply the respective ecosystem serv
these are the values in Table 3 and the size of the bullets in Table 4. The scores are the n
results. The other values are additional data to the scores that should be considered when
analyzingand interpreting the results

- The standard deviation of a score illustrates the variability of the scores between the diff
participants, namely the divergence in the representation of the capacity. It is illustrated b
colour of the dots in Tabl4.

- The confidence index represents the ease of the participant in their score (1= no confidend
strong confidence) and is presented for each ecosystem and each service by green, yellov
smileys in Table 4.

The results folFrench Guianahowan average score of all @ystems for all services &f77 (on a
scale of 0 to 5), an average standateviation of 1.09, and anaverage confidence index &03
("rather comfortable")for ecosystenservices anaf 2.02 for ecosystem typesStandard deviations
vary greatly beveenecosystemypesand between the different ecosystem servicébe expert panel
showed highest deviatin, thus most different valuation estimations amongst all expdrtsiquatic
ecosystemgmean standard deviation of 18), and lowest deviationthus high consensus amongst
experts,in Urbanecosystemgmeanstandard deviation of @7) andfor mining sites (mean standard
deviation of 0.37.

The confidence indices are heterogeneous between the types of ecosysixperts indicated high

confidencein Forest ecosystems (H®B, H9.2 2.2 confidence inde) whilst confidencén Grasslands,

thus Savannias, scored lowest (H131.29). For the ecosystem services, the confidence indices are

heterogeneousas well Highest confidence exesd }v §Z <« }& ¢ }v *D JvS Jv]vP vuE+*s EC %
v Z ]35(SR52.35), followed by?,C E}o}P] o C o iy A S(BAwaqvs v v _

~AZOU TX16eX ME% ES+ A E o0 5 }v(] vs AJS8Z 8Z ]E + }E]VP }v }s

(SR3,1.41)v "W 3§ }vS@EHB®) ~"ZoU
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Table3: Representation of the final ecosystem serveagsacity matrix of 2019, based on expert evaluation (n=17). Confidence inde:
included (C), colotroding corresponds to the final matrix score for each cell (white =no to weak capacity, green =very strong cag

Provisioning Services Requlating Services Cultural Services
Mediation of mass flows| REPRESENTATIONSobjec-
Biomass for nutrition Water Materials Maintaining biological, physical and chemical conditions risk reduction subjective tive
= 0 (] =
= o = ° e 2 = =
32 £ 5 5,43 |88 8 8% 2§ e £ g5
. . leg = 2 = 2 2 & |8 E 3 5 2 . ® c | g2
Final ecosystem service capacif L & ] 5 %% 8 S 4 g 35 IS = @g < g g 2 }EU 3 S é £ el 2 3
matrix at national scalefor Frenc|l & 0 o 8y 8 4 I 2 © é 2 2 ®B5 & £ 2 3z @ LF 3 C s 9 S 7 5§55 £ &=
Guiana 5 £293¥8353 ° £38/ 5§ 88 5, § 28 J 35 % S5 8 |5 g2 £ T
T 5 - Seg58202 2 wvgs|l o T2 - 2 < = e 8w o o L guv @© o-—
@ %) £ ST E ®© < c o> «© n = B2 = 29 = QS
g S°g°g5°=:5 £ 88 5 s g © 88 - o5 £ 55 E B|§ o2 < §2
I < SE & @ a ® a Em® 6 295 & W« 2S K} 5 ©a& L3
S 5 = 2 ¢35 & g5 | & 8 S22 8§ g § v° o B g 8 8 2
o g § S I = o 3 g % 3 s 3 i % x g
[ =
Ecosystems Code C SA1 SA2 SA3 SA4 SA5 SA6 SA7| SR1 SR2 SR3 SR4 SR5 SR6 SR7 SR8 SR9 SR10 SR1lf SC1 SC2 SC3 SC4
Marine Ocean H1 | 2.06 [ 0.12 0.71 0.35/4.82 1.29 0.18 0.88| 4.06 441 147 1.18 453 1.12 2.00 0.76 1.71 029 1.12(4.06 441 3.65 459
and
" Beaches, k
litoral  ©oACNS FOCKS AT 5 | 500 | 0.12 042 0.47 1.29 047 1.00 1.24| 065 1.06 124 088 3.82 141 1.82 147 3.71 265 1.88(353 412 453 459

sand
ecosys-

tems Mangroves H3 | 2.06 [ 0.12 1.06 1.06 3.76 1.00 1.82 1.53|3.76 3.94 224 159 494 329 424 265 4.76 4.12 3.76| 3.71 4.18 3.47 259

Rivers and creeks H4 | 2.18 [ 0.29 1.29 0.76 4.59 459 141 1.71|2.06 3.53 2.71 253 476 335 3.94 165 176 0.29]4.12|4.71 488 4.71 4.82

Aquatic Lakes H5.1| 1.41 006 094 047 271 271 082 071|188 247 124 100 3.12 1.00 1.82 071 065 047 282|176 288 271 2.24
ecosys- -
tems '”'f‘”s"evn:?f;tﬁ?;'e M52 | 1.82 | 029 135 0.35 2.88 3.88 100 0.65|1.88 218 147 124 282 141 176 071 0.76 041 3.41|1.47 182 2.35 3.06

Open swamp H6 | 1.94 [ 0.53 1.71 1.76 4.00 3.65 2.12 1.76|2.88 3.65 2.24 1.82 5.00 3.24 429 147 212 124 441|412 459 447 3.94

Open Savanna  H7 | 1.82 [ 1.24 2.71 212 3.06 1.06 1.88 2.82|2.29 212 1.65 218 4.00 412 2.06 253 135 0.41 3.00| 453 453 3.94 3.29
Inselbergs H8 | 1.94 ( 0.29 0.18 0.82 1.06 1.18 0.47 224|124 112 129 171 3.76 2.71 1.00 1.18 053 0.35 0.29|4.76 4.65 4.82 3.65

Forest  Littoral forest ~ H9.1| 2.53 [ 0.65 0.71 3.41 3.94 2.18 3.65 4.12| 441 441 3.47 359 488 482 3.76 435 424 341 318|429 447 447 4.29
eIC;nsl)s,,S- Continental forest H9.2 | 2.53 | 0.35 0.53 3.65 4.53 2.71 4.18 471|476 488 335 335 488 482 412 465 412 329 3.71|4.76 4.88 4.76 441
Inundated forest H9.3 | 2.29 [ 0.41 0.41 2.94 3.76 2.82 2.82 3.65|435 471 3.00 3.12 4.88 453 429 388 429 335 453|406 424 435 3.29

Planted forest ~ H10 | 2.00 | 0.71 0.29 1.29 1.18 0.82 253 1.12|259 218 135 1.06 182 153 165 188 182 1.65 159|094 1.12 1.12 0.53

Smallscale 1) | 153359 153 1.24 112 047 1.24 112|135 059 053 0.47 094 188 0.76 071 024 024 053|129 194 112 024

agriculture
el
A?Jr':‘f :::f’c‘z;;’f‘e'e H12 | 1.76 | 424 112 153 141 059 1.65 1.76(1.94 141 088 094 135 276 1.12 129 147 082 0.76(1.88 241 1.82 0.65
ef:;f Grasslands ~ H13 | 1.29 [ 2,18 4.00 153 1.18 047 1.71 094|159 094 082 088 153 206 1.00 1.24 135 012 1.18[1.06 1.41 1.41 1.06

Shifting cultivaton H14 | 1.82 [ 471 2.53 2.18 2.29 0.47 2.65 2.65|2.06 141 1.00 135 182 235 112 141 165 047 082|353 38.76 276 1.71

Barrenlands ~ H15 | 2.00 | 0.00 0.00 0.12 0.12 0.29 0.12 0.00| 0.06 0.71 0.29 0.59 0.18 0.06 0.00 0.12 0.00 0.00 0.00( 0.29 0.18 0.47 0.35

Urban Urban Areas  H16.1| 2.18 | 0.76 0.65 0.06 0.18 094 0.18 0.76| 0.12 0.88 0.41 0.47 1.00 053 0.12 0.00 0.12 0.29 0.12|1.29 1.88 2.00 1.88

and Industrial and
largely  comercial zones

rzsgisf;z({ Infrastructure  H17 | 2.24 [ 0.12 0.00 0.00 0.06 0.29 0.00 0.24| 0.06 0.82 0.35 0.41 0.35 0.06 0.00 0.00 0.29 0.00 0.06(0.53 0.88 0.41 0.35

tems Mi”sei'tz'sefg:;‘li°” H18.1| 235 | 0.00 0.00 0.00 0.00 0.29 041 0.00|0.12 041 000 029 024 006 0.00 0.00 0.00 0.00 0.00(059 1.00 0.06 0.12

Minsifsl?)i(ltlgg:on H18.2( 2.35 | 0.00 0.00 0.00 0.00 0.00 0.24 0.00| 0.12 0.41 0.29 0.29 0.06 0.06 0.00 0.00 0.00 0.00 0.00| 0.29 0.35 0.00 0.06
1: weak confidence to 3:
strong confidence

H16.2| 2.29 | 0.00 0.00 0.00 0.00 0.65 0.06 0.29( 0.06 0.88 0.41 0.47 0.76 0.06 0.06 0.00 0.12 0.00 0.12| 0.59 0.65 0.24 1.12

Confidence | 2.25 2.25 2.00 2.13 2.13 1.88 150 213 213 125 125 238 175 213 200 188 175 163 150 1.38 213 1.75
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Table4: Confidence index{3) of all 22 experts (outer bullets: red bullet <1.6, yellow bullet <2.3, green bullet >2.3), Scores
and standard deviation of expert scores (colours)

E 8 8 28 &8 288583835 38 8582228 82 2
F RS FFFEEFEREEEEE YRR
)

HO1 4 . :
HOZ { .
HO3 4 { . ?
HO4 4 .
HO5.1 -
HOS.2 4 1 ﬂ
HOB6 4 1 .

L10%
HOT 4 !
HOB 4 |
H03.1 f 0 0
H09.2 - o
H09.3 4
H10 4
H11 |
H1Z2 4 { ®
H13 | :
H14 4
H15 4
H16.1 4
H16.2 4
H17 {
H18.1 {
H18.2 {

In the following, the scores will be interpreted, showing examples on how to read the matrix.

3.1Ecosystenservicesacross ecosystem typesFrench Guiana

In this section, mean capacity score, the standard deviation and confidence index are it
consideration for the interpretation of the matrix. The matrix inclddaltogether 506 scores.
Explaining all ecosystem services would go beyond the scope of this report. Therefore, the 10
ecosystem services that are of greatest interest for WWF K ((] Eauwi[l bediscussdin detail.

The provisioning servic@Vild plants and their outputs for consumption(SA3 wasestimated to be
suppliedwith overall wealcapacity(mean1.14). Experts scored their confidence in this scoré&.84,
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thus moderate confidenceThe standard deviation for this serviegas 1.09. Especially-orest and
Agricultural ecosystemsontributed to the supply Forested ecosystems (H9.0H9.3 and Shifting
cultivation (H14) contribute significantly between 2.94 ad 3.65 and 2.18) Also,Savannh (H7)
reached a mean of 2.12 to provide wild plants and their outputbanecosystemshowednoto weak
capacity to provide this service, howevestandard deviation of 0.86 fddrbanareas(H16)indicates
the differing opinion of expertsn this score Thisprobablyrelates to the fact that experts disagreed
on the contribution of home gardens to supply this serviddanetheless, his highlights the
dependence of the local population on sutituralecosystemdor wild food andalimentation

The service*t]o v]u oe v §Z ]EAQisGsdedthe capacity of ecosystems to provide
wild foods, such as game meat awdd fish for consumptionExperts estimated emeanprovision of
all ecosystem®f 2.08, thus a moderate capacityvith standard deviation 00.92 Especially Mrine
and littoral and Frest ecosystemswvere important for the supply of this service. The Ocean (H1),
Mangroves (H3), and Rivers and creeks (H4) prdadgrongto very grong capacity (4.82, 3.7énd
4.59respectively)Continental forest also significantly contribditéo the supplyof game meat witra
mean of 4.53Infrastructure (H17) and Mineral extraction sites (H18nd 182) showedthe lowest
capacity tosupply this service (@0). For this service, experts indicated a mean confidence 4, 2.
thus amoderate confidence

The service’Plants and resources for medical uséSA?) entailed the capacity of ecosystems to
provide plants used for medical anldealth purposesetc. On average, ecosystersisoweda weak
capacity to provide this servicangan of 1.76). This capacity variedetween ecosystems with a
standarddeviation of 117. The highestapacityto provide this serviceamefrom Forest ecosystems
(H91-H9.3 435 t 4.71). Savanah (H7) had the third highest capacity tsupplythis service (2.82
Shifting cultivation (H14) followed with a mean score of 2B mean confidence index for this
service wad.76, a moderate to strongonfidenceof experts in theirvaluation.Nonethelessit can

be assumed thaa similar exercise with indigenous population would probably result in a much higher
value for this service ibbatis,as each cultivated plant in thAbbatishas a medical purpose in
traditional knowledge (Abbatis visit with Alukpersonal communication 26.09.2019).

The regulating servicée & }v e« <u S GR3igaf utmost importancevhenit comes to climate
change mitigation. Whilst ecosystems in the territargre assessed withn overalinoderatecapacity
to sequester carbon (mean of 2.18, standard deviation of ) f@dv ecosystemwere highlighted with
strong tendencies tsupplythis service. Forest (H3H9.3), Ocean (H1) anldangrove ecosystems
(H3)showed the highest capacity to supply teervice 4.50, 406 and 3.76respectively), followed by
Shifting cultivation (H9). The confidence index for this services averadéd

The service*D Jvs Jv]vP vuEe+s EC %o} %o 1 o(SKPrefersvo the cd@acity of ecosystems

to provide habitats for species and biodiversity, as well as providing nesting sites and reproduction
capacity Average value for afrench Guianesecosystems wag&.67, the highest overall capacity
amongst all 22 serwes,with a deviation 00.87. Open wetland{H6) scored highest in the provision

of this service), the highestapacity within the whole matribRivers and creek$i3), Open swamp

(H4 andForests(H9.1 t H9.3) followed, all with strong capacitiesto provide habitats and nursery
populations. The lowest value feupplyingthis regulating servicerasreachedby Urbanand largely
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modifiedecosystemsfollowed byAgriculturalecosystemsHere, experts indicated thetonfidenceo
be moderate (C1.20 t2.35).

The regulating service*,C E}o}P] o C o v A3 E «pol]3C @BRIwAA u Jvs v
asessedvith ameanof 1.47by allecosystemswith standard deviation df.04. EspeciallyForest (H9.1

tH93, 4.3514.88), MangroveqH3, 2.65), and Savannh (H7, 2.53)were assessed to contribute to an

intact hydrological cycleUrbanecosystemsand mineral extraction sitesontributed least towater

guality and flow Experts stated an overall high confidence index for this serwitie Cl 0f2.18.

In terms of cultural servicdd Héritage (past, present and future) and existencgS@) and
recreational activities including (ecd tourism _ S€4 will be highlighted Ecosystems throughout
French Guianahoweda heritagevalue withanaverageof 2.84, the highest mean score for all habitats

to supplya serviceHere, Marine and littoral habitats, Aquatic habitats and Forest halstadsvedthe
strongest capacity tsupplythis service (betweeri.82 for seminatural bkes (H5.2) and 48 for
Gontinentalforest tree cover (HANd Rivers and creeks (H4hselbergs (H8) conliited significantly

to the sense of heritag€4.65), one of the highest capacities forecosystem servicasupplied by
InselbergsThe leasheritagevaluewasattached to hdustrial sites, wih a mean 00.88. Similarly low
scores were shown bypofficialmineral extraction sites (0.35)heClfor this service reachetl.82

As it comes to theapacityof ecosystems t@upplyrecreational activities (SC4), a mean capacity of
2.30wasreached, with standard deviation of 1.07. Based on expert estimation, Rivers and lakes (H4)
bore highestcapacityfor this service (4.82), followed by Ocean and Beaches (H2). Continental forest
followed with a score of 4.41, with strongapacitiesor recreational activitiesAgricultural and urban
ecosystemsuppliedthis service to a weak degree, otilybanareas thus settlementsreach aweak

to almostgoodcapacity £.88 twhich might be dugo urban green, parks and nature creation in the
vicinity of settlementsHowever, experts strongly disagamongst each other on the values for
recreational capacity itJrban areasindividual scores range from of O to Bhe aerage expert
confidencem this service reached 8

3.2Ecosystenservices supplied per ecosystéype

After discussing the individuatosystenservices, the scores will be presented peosystem cluster
Calculating an overall mean fprovisioning, regulating and culturakrvices is possible, howeyer
computing such anunweighted mean over the various differenecosystems and services
problematic and presents a skewed picture as it combines many different seri@spscially the
anthropogenidmpactedecosystems, sucds Urban ecosystems, lower this mean significantly. Rather,
we suggest to have a look at the ecosystem types individud#jyural forest ecosystems have the
strongestcapacityto supplyecosystem servicegnean of 3.09)whilst Urban areasshow lowscores
(mean of 0.35). Mining sites score lowest on average (mean of RAl@presentation of the final
matrix with colour coding is presesd in Table 3or simplification.

Marine and littoral ecosystemscomprising Ocean (H1), Beaches, rocks and sand (HRJamgroves
(H3),showedan overall moderate capacity supplyecosystem services (mean of 2.32). Marine and

littoral ecosystemshowedthe highestcapacityto supplycultural services: experts ranked these to

have moderate and strongapacitieq3.65 forSC3 to 4.59 for SC3). For the Ocean (H2), provisioning

e EA] "~ 3 A e E vl Z]PZ 8 § dXO6TX dZ +3E}VP «8 & Puo 3]vP « C
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% }%opo S]}ve v Z 13 Sau ~V2APEAIFZ 8XATU (}oo}A C ~o} o v o}
regul $]}v_ ~"~Z1+U 44} @eaches (H2) were rated tontribute little provisioning services. In

§ GEus }( & Ppo 3]vP }eCe+3 u » EA] <U 2D Jv8 JV]VP VUE*s EC %o} %opC
a good capacityThis ecosystem service is of special relevance for the various turtle populations,
including the Leatherback Sea Turtiéangrove ecosystems (H8howedan overall good capacity to
supplyecosystem services. Regulating ecosystem services were rankestnoitgestcapacitiest SR5

at 4.94, SR9 at 4.76 and SR7 at 42dong theprovisioning servicegnangroveshowedthe highest

capacityto supply *t]Jo v]Ju o v §Z ]@ A WMENR.3IERThe capacity of mangroves to

supply » po3]A 3 E Y(BAd)4Gored least, withea mean score 00.12, indicating no or very

weak capacity. Cultural services receiv@verage values between 3.59 (SC4) and 4.18 (SC2).This
indicated that mangrovedearthe leastcapacity ( } Reéreationahctivities incluihg (eco-) tourism_

amongst the Mirine ecosystentypes.

Aquatic ecosystemsincluding Rivers and creeks (H4), Lakes and-sataral inland water bodies
(H5.1, H5.2) and Open Swamp (Bi&wedan overall moderate capacity for ecosystem services (mean
of 2.29).
Rivers and lakes (Hdjere scored to hava strong to very strong capacity soipplycultural ecosystem
services (between 4.71 (SC1, SC3) and 4.88 (SC2). Out of all assessed ecosystems, Riverd contribute
ules 8} "ald) ¥Ju o v SZ J]E& }uS% uSe_ ~0XABeX dZ JE & Ppo S]JvP (pv
and SR7 (3.94) should be highlighted. Experts estimated the capacity to control erosion rates and the
capacity for storm protection (SR8 and SR9) to be weak (1.65, Bgéctevely).
Lakes and senmiatural water bodies (H5.1, H5.2) shedva strong correlation in theicapacitiesto
supplyecosystem services, with overall mean of 1.60 and 1.69. Biggest difference can be found in their

% ]35C 3} %r@&shidterfor dr]vI]VP %o E %o} o ~TXO0i A Eepe iX06+X ,}JA A
E JA PE 3§ E Aevijagd]}v ~()%B, versus 1.82, see Tab)e 3
Open Swamps (H6) reached a mean capacisypplyecosystem services of 2.95, a moderate to good
capacity thusAll experts agreed that swampshowed SZ Z]PZ <5  %dMajrit&n 8Yrséry
%} % o S]tve v Z )]&ittsa meart @ffb and standard deviation between experts of 0. This
is the highest value obtained in this assessment. In terms of regulatiragjons, swamps also scate
highintheir capacities to maintaithe ZC ®}o}P] o C o ~~Z6e v "(0}} % E}S S]}v_
respectively). Cultural services ranked between 3.94 (SC4) and 4.59 (SC3).

Forestecosystemsincluding OperSavannh (H7), Inselbergs (H8), Forest tree cover (HHB.3) and

Planted forest (H103howedan overall good capacity ®upplyecosystem services (3.09). This is the

highest value for akkcosystentypes.

Open Savanra(H7) reached a mean of 2.59 on overall ecosystem sesuigely Thisecosystem type

showeda strongcapacityfor the supplyof cultural ecosystem servicdgespeciallywith its emblematic

or existence value (SC1, SC2) stood Savannas showed <SE}vP % 15C S} ~u JvsS Jv v}

% }% 0 S]Ive v Z 13 3¢ ~"OAUWEXD]VSA WOV e ]*% Ee+ o_ ~"ZoU
this ecosystemshowedgood capacity tesupply Wild v]u o v SZ |E }uS%opusSe_ ~" U 1.
N% 0 VSe VEE-efHE u ] 0 pe _ ~" 66U TX07X

Amongst the forestedcosystemsinselbergs (H8howedan overall weak capacity for ecosystem
services (1.79). Provisioning servisapplied by Inselbergsere ranked with no to weakapacitiedy

§8Z fE% ES+X "Wo v3e (}JE u ] 0 pue _ ~~ 6 } 3 ]v 8Z Z]PZ 3 A oy
regulating servicesM Jvs§ Jv]vP vuEe+s ECSRPHdMWEdlovv_SHlv v o SRP% Ee 0 _
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received values of 3.7 and 2.7. Inselbergs gbuated little to control of erosion rates, flood and storm

protection (SR9 SR11 < 0.53which can be explained Biynited surface coverNonetheless, their

cultural appreciatiorwasvery strong (SCGE5@&).

Forest tree cover shosd similar mean scoresmongst the three ecosystem types (littoral, continental

and inundated forestyvith 3.67, 3.88 and 3.53 an overall good capacitgupplyecosystem services.

For example, all three forest types contribdteo ] SSoCultivated E} %ol (}} U pdFesisSsS}E o (

showeda higher capacity than continental forests. Here, the spatial segregation becomes visible:

whilst littoral forests are easily accessible, continental forest is often dense and difficult to access, due

to its location in the hinterlandAll forest types contributel equally to *D ]JvS Jv]vP vpE-+ EC

% }% no S]tve v BRY ithea value of 4.88this is the strongest capacity, followed by

"W}loo]v S]}v v ] 9 % ultiral valuesdiforest ecosystems were ranked between 3.29

~ %o ]S Re€le@ionahctivities including (eco S}pE]eu Jv Jvpv 8 (}Hertd@ge S} 0 X006
v AleSv _ ]Jv }v8]v vsS 0 (}E ¢8¢¢eX A% ESe* Jv] 8§ SZ JE& }v(]

highest (mean of 0.84), however, standard deviafianthis forest type was highest as well, indicating

diverging opinions within the expert panel.

The ecosystem services supply capacitylanted forest (H10) was highly debated amongst experts,

as this ecosystem type is currently not actively managédaench Guiana. This ecosystem tghewed

an overall weak capacity wupplyecosystem services (1.4yasmarked by little to no capacity for

% E}A]]}V]VP ¢« EA] « A %S "D § E] o- the caphcififor the~stippliy of XfiTeX o

regulatingecosystem services was estimated to be weak to moderate, with highests(} Earbon

e <4 *SE S]}v_ ~"™Adbal v D} o o]Ju§ & Ppo 8]}v_ ~"ZiU 1Xid*X Wo
*3Ju d 3} Z A o0]%3%30 Maittainig@ursery ‘population an Z 13 3+ e« A 00

Pollinationand seed dispersal SR5, SR6, 1.82, 1.53 respectively) Also, cultural valuation of these

ecosystemavas weak. Notably, experts indicated a moderate confidence in their scores, with high

deviation of scores.

Agricultural ecosystemscontaired Small- and Large scale agriculture (H11, H12), Grasslands (H13)
and Shifting cultivation (H14Yhese (agr§ ecosystems obtaad an average of 1.4%0verall, the
values for theseagricultural ecosystemsshowed similarites they allshoweda strongcapacityfor
food provisioning services (SA1, SA2 @rasslands Allagriculturalecosystems scotHowest intheir

% ]3C 3} WEIMA ¥ E (}E E]vIPAB (4.0 ESEHeEng no or very weak
capacity forthe supply of this serviceRegulating and cultural services sabreverall weak to
moderate, with SR3, SR4, SR7 and SR11 betweBrafd1.35. Shifting cultivatio(H14) scored
slightly higher in overall provision of services (average of 2.03 compared td 59%11, H12, H13).
Cultural services related thifting cultivation were estimated to be high compared to small and large

scale agriculture,e. $Z +% Re@]3 P _ & ]A u v % gsyabplicvileged U v
of 3.53. However, the capacity @R * E 3§]}v o §]Aifirg eultiyatioh scored lowngean of
1.71)

Urban ecosystemscomprisel Bare soil (H15)Urban areas (H16.1), Industrial aas (H16.2)
Infrastructure (H17) and Mineral extraction sitesfficial sites H18.1 andnofficial sites H18.2).
Ecosystems in this clustare strongly mpactedand altered by humanity. Theaverall capacity to
supply ecosystem serees was estimatedo be weak, at 0.35 for Urban areas and 0.13 fotiridral
extraction sites. Provisioning and regulating services sboverall low t with no to weak capacity.
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Bare soil (H15) scored >90in all servies.Therefore Bare soil was scored to havbe second least
ecosystemservicescapacityin comparison to all other ecosystem®nly Mineral extraction sites

(H18) scored lower values.

Urbanareas (H16.1) and industrial areas (H16.2) resechbieh other in their values, with overall
mean of 0.67and 0.36. Overall servicgupplyshowedno to weak capacity, howevelrbanareas

stood out with provisioning services of slightly higher capacitiesupply Cultivated (}} | &} %o _ U
R & vlu o v §Z ]Erésh&&efos drifking purposes v Plants(}E&E u ] 0 de
This can be reasoned by the impact of homestead gardenerms of regulating services, bati6.1
andH16.2 show low capacities. Only in terms of cultural services, a diffet@uamevisible t urban
areas were rated withveak to moderate capacity for SC1 (1.29), SC2 (1.88), SC3 (2.00) and SC4 at 1.88
tthe highestsupply capacityn Urbanecosystems

Largely modified ecosystemsomprisingMineral extraction sites (H18.1 and H18v2as from the
humarnrmodified ecosystenmtypes, the onethat scored lowest in overall ecosystem service provision.

With a mean of 0.13, no to weak senseeere supplied Highest capacity affficial mineral extraction

siteswas obtained for] § Heritage value (SC2which was estimated at w&acapacity (1.00). For

inofficial uJv E o ASE S]}v ]S U A% ESe E vEobarjmidoed ciidate % ][SC
E Ppo BR2Awith 0.41, a value that indicates no to weak capacity.

Experts indicated their confidence Wrban ecosystemso be between moderate and comfortable,

whilst standard deviations for tdan andMineral extraction siteds lower than 0.39t indicating

consensus between experts on the given scores.

3.3 Ecosystem service bundlesFrench Guiana

The concept of ecosysteservices bundles allows to discover the relationships and {odiddbetween
different ecosystem servicesalso across various ecosystems andandscapes (Raudsepp
Hearneet al., 2010) Whilst a correlation analysi€apter 3.4 might be difficult to reada bundle
analysispresens ecosystem servisén an easily understandable, vistfakm. This allows to show
patterns of thesupplyof ecosystem servicederived from the differentecosystemsas well as the
possibility to map and assess multiple ecosystem sereagmcitiesfor geospatial units such as
ecosystem types drULC classes.

Prioritizing or increasing the provision thfose servicesthat are favourable for societiese.g. food
production and timberhas often led to the decline and even deptetiof other ecosystem services,

for example regulation of water balances, maintaining soil quality or the amelioration of infectious
diseasegBennett & Balvanera, 2007; Foley et al., 2081)the same time, positiveelationshipscan

be possible, so called synergies between different servicgsoraling to same drivers, e.grough
reforesting barren landyegetation increases, leading to increassatbon storagecapacity. At the
same time, this increase in vegetation can lemédnhanced nursery population maintenance services,
biodiversity and species richne€Strassburgt al., 2010) whichcanfor instanceresult inincreased
pollination services etc.

Applying theexpertbasedmatrix approach has its advantages: it allows to assess and compare
different ecosystem servicesipply capacities ihy differentecosystentypeson a relatve scale from

0 to 5.This allows to compare servisapplybetween the differentecosystenctlusters and ecosystem
types assessed.
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3.3.1 Ecosystem bundles pecosystentypein French Guiana
A gaphic representation okcosystem servicebundles like we popose in Figurel2, allows an

overview of all ecosystem servicegpplied by one or several ecosystem typegures oécosystem
servicesbundles can be compiled for each ecosystme, depicting one row in the finadapacity

matrix (Table 3).
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Figurel2: reading instruction fothe 22 assesse@cosystem services in Frenahiaa in bundled form

How to interpret bundles of ecosystem services?

In each bundle of ecosystem services, each share (differentiated by colours) refers to a di
section of ecosystem service (provisioning in yellow, regulating in oraodteral services in blue
The codes are referring to the different services in the matrix). The correspondence betwe¢
colours and the services is presented in Figure 12. The length of the bars indicates the ¢
score, i.e. the score of the nrét on a scale from 0 (centre of the bundle, no to very weak capa
to supply a certain ecosystem service) to 5 (outer circle of the bundle), thus a very strong c4d

to supply a certain individual service.
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For the compilation of the ecosystem service bundles, the mean score of each ecosystem type within

an ecosystem cluster was calculated, weighted by the surface area of each ecosystem type (see details

in Methods Chapter 2.4)Such a weighted factor was wbkéo account for the fact, that some
ecosystems only cover small areas. For example, Inselbergs (H8) only have a very limited surface area
within the forested ecosystem typesf less than 1% of the territory. Inselbergs showed a very weak

to weak capacityo supply provisioningandE Ppo 3]vP }eCe+3 u » EA] U XPX "D § @
~A 00U A op }( iXd6e WME ™&E}E U E}S 3]}v_ ~"Zsiof 9.35%ndi0W29A op
respectively)Without such a weighting factor, the impact of ecosystemets such as Inselbergs in the

bundles would be overestimateckflectinga skewed picture of the actualipplyof services for Forest
ecosystemsFigure B shows the weighted ecosystem service provision for the six differepgystem

clusters In the radar plots, the different categories of provisioning, regulating and cukigrystem

servicesare displayed.

Cultural

SErvices

SR5 SR4 SR3
nodified

SR10

g services

SR8 Regulatin

SHE sRs sma SR3

SRS SRs SR3

more visual than the matrix, the bundles allow to analyse the differences betweeecosystem
service capacities. Augck comparison of ecosystem clusters strongly altered by mankind and natural
ecosystems shows the variatioritiin the ecosystem services bundles. Marine and littoral, Aquatic
and Forestecosystemshowed an overall varied, moderate to strong capacitygupply ecosystem
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services. Thewere assessed withigh supply capacities for culturalervices aestheticsaswell as
recreational activities (ble bars in Figure3ldepicting cultural ecosystem services). These bundles
highlight synergies and tradeaffs between ecosystem services. Forest ecosystem services have the
overall highest capacity to supply ecosystem services. Almost all petals of the bundle showed strong
to very strong capacities, except SAL, SA2 and SA5. Agriceltosistemsfor examplejndicate a

ZIPZ % ]135C (}J& ~ po3J]A 8 (}} _ ~~isU v u} & 8 % ]15C S} %
§Z |& }us % udn the~contral, their capacities tmntribute to regulating services (SBHR1)
AE % E JA A IX dZ A& %S]}v A« ~ZoU ~W}oo]v §]}v v = ]e¢

with moderate capacity. Cultural ecosystem services related to agricultural landscapes are supplied
with weak to malerate capacity (SE3C4). Urban ecosystems showed a weak capacity to supply
ecosystem services according to the expert estimatlaargely modified ecosystems, thivineral
extraction sites reflected even less capacities to supply ecosystem services.

3.3.2 Ecosystertype bundles peecosystenservice

The same type ofbundle representation can be inversed addpict the distribution of individual

servicesacross ecosystem typels the pie charts below (Rige 14), the following ecosystem services

are higZo]PZ8 W ~t]o %0 v3s Vv 3Z |E }ud%use_ ~"isU "&E ZA § E
~N fieU N E }v e <y *SE S]}v_ ~"Bie IBGVvS~VFoP 4], E]S P ~(usSud
v ]S v _ ~N1TeX

AVild plants and their outputs . ~” 1 @ar Igpfisehart, aredominantlysuppliedby Forestecosystems
(green petals). Agriculturakcosystemsespecialighifting cultivation (H4) contributéto the supplyof
wild plants. Amongst théquatic ecosystems Open swamp shoed weak capacity tasupply this
service. Urbarcosystemand Mning sites contributd least to thesupplyof this service.

Carbon sequestration ~”*Z iU laft chart, is mainlysupplied byForest ecosystems. This is not
surprising, as biomass accumulation in thesesystem ypes, especially inittoral, Continental and
Inundated forests is high. Similarly,dvine and littoral ecosystems, namely Ocean (H1) arahlytoves
(H3) show similatendencies. Aquatic ecosystems shemha weak to moderate capacity to stoemd
sequestercarbon. HereOpen swamps should be highlighted as ttehowedthe highestcapacity
according to the expert estimation.
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H18.1H18-2 o H3 H18.1H18'2 o H3 Code Ecosystem
H1 Ocean
H16.2 H5.1 H16.2 H5.1 H2 Beaches
H16.1 H5.2 | H16.1 H5.2 H3 Mangroves
W15 U e H4 Rivers and creeks
H14 H7 H14 H7 H5.1  Lakes
H5.2 Inland water bodies
e " e semi natural
Hit o He2 HIT o e H6 Open swamp
Capacity to supply ,,Wild foods and their outputs’| Capacity to supply ,,Freshwater for drinking H7 Open savanna
S EE—— H8  Inselbergs
L A1 k2 . o182 o h2 . H9.1 Littoral forest
H9.2 Continental forest
162 W51 H1B2 H5.1 H9.3 Inundated forest
o oo HiBA He.o H10  Planted forest
H11 Small scale agriculture
e Reo T " H12 Large scale agriculture
14 oo A " H13  Grasslands
H13 He Hs He H14  Shifting cultivation
T o2 HIT T ho2 ' H15 Bare soil
Capacity to supply “Carbon sequestration” (SR1)  Capacity to supply “,ngaei::aining soil quality” H16.1 Urban ?[eas
H16.2 Industrial areas
H1s2 H1 2 H17 Infrastructure
e v H18.1 Mineral extraction sites
H16.2 H5.1 tOfﬁCiaI
H18.2 Mineral extraction sites
H16.1 H5.2 - inofficial
H15 HE
H14 H7

H13 H8

H11 H9.2
H10 H8.3

Capacity to supply “Heritage (past,

Figurel4: Ecosystem serviceappliedper ecosystem type, based on the expert valuatibe bundles show the capacity of
ecosystems in French Guianastpply® 7_t]o %0 vSe v 3Z |E }ud% pu3pEU EvIT&FE UL %E (U ~Zi
N E v e <d oSE S]}v_U ~Z6 AD JvS JVv]VP &]8 Pu 6PECSUVRET » esistance(HSUE ¢ Vv
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3.4 Corrdation betweenrecosystenservices in French Guiana

As the results show, one ecosystem oftdras capacities to supplgnultiple ecosystem services
simultaneausly.Understanding the mukfunctionality of landscapes, including the relations between
different ecosystem services, can help to enhance the understanding of synergies, and attenuate
undesired tradeoffs. Especially for decision makers and land usenges, aproper understanding of

the complexity of ecosystemsan improve the ability to sustainably manage landscapes and their
capacity tosupplymultiple ecosystem servic€Bennett et al., 2009)Through calculating the Pearson
coefficient, it is possible to unravel these synergies and ta@ifie statisticallyJopke et al., 2015; Lee

& Lautenbach2016)

- . P - ,aw; |EurOpe R
Université Sk nogoe x %
de Guyane el Xk

UNION EUROPEENNE

WWE

How to interpret the correlation between ecosystem services?

The Pearson correlation coefficient indicates the linear strength of correlation between
elements. Positive values indicate a positive linear correlation or synergy while negative
indicate a negative correlation or traddf. Apositive correlation implies that when one ecosyste
service increases, the correlated ecosystem service will also inctesse on the other hand, g
negative correlation indicates that with the increase alastain service, the correlated ecosyste
service will decrease.

dZ }EE o 38]}v } ((]]1v8 ~Ee v E vP Jv A op (E}u >i §}
coefficient, the stronger the relationship between the variables. For the Pearsonlatiore an
absolute value of 1 indicates a perfect linear relationship, i.e. the two ecosystem service
strongly and positively correlated. A coefficient of 0.5 indicates a moderate linear relationshi
the two ecosystem services are moderatelydgpositively correlated. A correlation close to
indicates no linear relationship between the variables. Negative values indicate neg
relationships between the different variables.

The results of the analysis of the Pearson correlations betweerséingces of the ecosysten
matrix are presented in Figure 15. Blue cells indicate positive correlations, while red cells in
negative correlations.

Figure b presents the statisticatelationships between the different ecosystem services in French
Guiana.The highest value of correlation can be seen in the diagonal from top left to bottom tight

each service has a strong positive linear correlation with itself. Other than this, i.e. the provisioning
service ® Ho3]A & E}%e1(}} _ ~ i ptrong JgosifivéAlinear relation to any other

senices. Thusbased on statistical analysihiere are no strong synergies. Rather, there is no linear
relationship (pale cells, e.g. SA4, A8 eMlith some other services there is a slight negative linear
relationship, for example Wittt & E «ZA 8§ E *U% % 0C (}E E]JVI]VP %opE %o} o ~" |
Ao} o v 0} o oJud E Ppo 8]}v_ ~"Zie v ~Z E- FPv®]us3]ATSP-UvVv
thus a tradeoff exists Hence, where land is udefor agricultural purposes, ibasically supplies

cultivated food, but is not suitable faupplying other ecosystem services sucleaseational activities

at the same time.

Forother services, e. g & E *ZA § E % E} p 3]}v (JE Ehdddratébop@®EI%EGn » ~~ Teo
A15Z ~ pnos]A 8 (}} (seronhd ro pfFegure 13AIl dher services are show no linear
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relationships with this particular service, white* $}Eu % E}S 3]}v_ ~"~Zile ¢«Z}Ae +0]PZ5 "
(r =-0.13).

Synergiexan be found among SA3 and SA5 and SA6, SR3 and SR4. Bundles between SR54, SR5, SR6
and SR8 occur, as well as a resemblance between SR5 and all eglbgsadtem servicd$SC14). SR9

and SR10 seem to positively correlate as well as all the culturategmith each other (r between

0.88 and 0.97, cluster in the bottoright of the heat map in Figure L5

Figurel5: Correlation between the 22 different ecosystem serviagspliedby ecosystem@ French Guiana, based on the
Pearson correlatiorfr), where 1 = strong positive correlation, and therefore strong synergylastiong negative
correlation, and therefore, a tradeff.

3.5 Ecosystem services maps

Maps are powerful tools to communicatespatially complexnformation. This also works for the
ecosystem services concept: maps depict the spatidplicit provision of ecosystem services. If
designed well, ecosystem services maps can be excellent intuitiveoamgiarablysimple methods to
convey information to stakeholdsr citizens, practitioners, policy and decision makers
(Burkhardet al., 2013)

Mapping ecosystem services based on tleeosystem servicegmatrix appoach is rather
straightforwardthroughlinking thegeospatial unitsl{UL&lasse®r ecosystem typesyith ecosystem

servicesThis way, all 22 ecosystem serviessessed in this repocan be visualized in form of maps

for each individual ecosystem servite Figire 16, examples ofegional leveecosystem servicesaps

are presentedfor the municipalitiesof Macouria, Matoury, Montsinésfonnégrande ad Rémire

Montjoly. Figure & Ashowsthe capacity of ecosystems to providEE «ZA § & (}E E]JVI]VP % uE
(SA5)Overall the map shows a weak to moderate capacity for ecosystems in this regisupgy
freshwater. This service isuppliedpredominantly by riverse.g. bythe Mahury and Cayenne and

Montsinéry River depicted in theark greercolour. The olive green areasgsent open wetlands and

submersed landscapes the vicinity of the riversUrban areas contribute with no to very weak

capacity, as the lightosecolourindicates.
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dZ C %o ]5C }( }*Ce3 ue 8} ¢ <u +8 E (E FHoure BBZA balanced hivof]all
colour classes is visible,rhan and Agricutural areas show weak capacity.skong capacity for this
servicecan be found amonggbrestedecos/stemsas seen in dark green colours

Figure B C presentghe capacity of ecosystems tsupply “Sense of heritage and existence -~2).
Especially around the city of Cayenfacated on a former island the Cayenne Rivethe Colline de
Montabo (North), Salines de MontjolyNprth) andMont Mahury including lac Rota East) are visible

as dark green spot3he similarities between SR1 and SC2 seem to be strong, as the regional overview
shows. Indeed, thetatistical analysis shows a strong correlation between these services (Figure 15)
areas with high vegetation density and therefore a strong capacity to sequester carbon seem to be
linked to a strong sense of heritage in French Guiana.

How to read and interpret the ecosystem service maps?

For a comprehensive interpretation and understanding of the maps it is important to consider
following aspects:

- The ecosystem type mapping scale: the compilation of the ecosystem services maps is bag
cartographic layer drawing on land use classes. The spatial resolution of this map layer detg
the finest scale. For the territory ¢french Guianahe ecosystem typesisedin this assessmerare
based on aynthesis of land use land coMdoubert 2017)The map were originallyobtainedat a
scale of 1:50.000

- The scale of ecosystem services: as ecosystem services are provided by different ec
functions the spatial scale on which they are provided also varies. Sem&as are important on
local scale, other become relevant on a regiomedtional S } Po} o o A oX &}E
sequestrativ_ ~~Zis % E}A] + RoJ30}v $ZU AZ]Jo 3Z + EA] "¢
drinking purposes ~”" fie ghky 2lpvant at thewatershed level. On contrary, the servig
AD Jv8 JV]VP *}]o <u 0]8C_ ~"Z0Oe J* % E}A] (E}u ARauGemd
Hearne and Peterson 2016)herefore, mapping SR8 would be recommended at a local scal
overview of suitable scales to mapdimidual ecosystem services can be found in literature (
Campagne and Roche 2019).

One main assumptn of this methods thatLUL®r ecosystem typeare the main factors influencing

the supply of ecosystem services. Howeayen reality ecologic systems must be understood as
heterogereous mosaics ofdifferent ecosystem types «hifting steady state(Chapin et al., 2002)

rather than uniform land use classes with sharp boundaries. Alsd Use does not account for
temporal dynamics, such as the unable and continuously changing coastline and mangrove ecosystems
(Fromard et al., 2004)unless time series are considerd&this means that the point in time and the
spatial resolution of the LULC dictate the degree of detail of the ecosystem maps. Therefore, this
degree of reduced complexity shoudé kept in mind when analysing the maps.

Whilstthe Regional Overviewnapsin Hgure 16show a limited degree of detalbcal maps can help
to illustrate the ecosystem service supphore in detail (Figre 17). Here, the structure of smaller
settlements,agriculture and infrastructure becomes visible, which disappears on a national overview
as seen in Fige 16 For such local maps, however, the spatial resolution of the input data, in this case
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the nationalLULQlataset, is decisive. The higher the resioln, the greateris usuallythe detail, hence
the more accurateshouldthe depiction ofthe ecosystem servicdse.
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Figurel6: Ecosystem services supplied in different ecosystem types in the municipalt@senoheMacouria, Matoury,
MontsinéryTonnégrande and Rémiidontjoly, and on territorial level foFrench Guiana, on a scale of 0 (no to very weak
capacity) to 5 (very strong capacity), based on the participatory expert workshp,October 2019)
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Figurel7: Capacity of ecosystemssapplyfreshwater for drinking purposes municipalscalein Montsinéry, French
Guiana, on a scale of 0 (noveryweak capacity) to 5 (very strong capacity), based on the participatory expert veprksh
(n=17,0ctober 2019)

a

However, cartographic representation of single ecosystem services leads to reduced complexity
ideally, one should always look at landscape multifunctionality (e.g. through ecosystem services
bundles), as depicted in Figwré2 and 13. In addition, one @uld combine suclecosystem service
maps with other indicators, such as biodiversity and/or segionomic data to get further
information in interactions in humagnvironmental systemsThis way, ecosystem services maps can
becomea purposeful decision aid, whilst taking into account the complexity of ecosystentheind

management.
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4. Discussion

4.1 Feedback on the results

The resultsin form of the final capacity matrigre based on an expeevaluation byl7 participants
of an ecosystem servicessessmenworkshop held irCayenne, French Guiana October2" 2019.
This workshop obtained 7 individually filled matrices. This numbeshould besufficient to get
scientifically sound results, as studies by Cagmeaet al. show2017) Based on thes&7 matrices,
the finalecosystem servicasatrix (Table Bhas been compiled.

The ecosystem serviceappliedper ecosystentype differ. According to the expert evaluation, forests

have the strongestapacity$} ¢3}E v ¢ <y 8§ & & }v ~"Riladtion asdEéeds 35} 7
]*% Ee 0 ~"Z0*MvS XEEPA] v (] E «_ ~" 0+ (}E plo JVPU E% VSEC

etc. (Figure &). Shifting cultivation @battis ] ven&h showed thehighest capacityto supply

Qultivated cro%es v (}} _ ~" i+X i¥dra prd GEea@ donfribute to food security through

supply }( W]o v]u o _tlwougk R supply offish for consumption.n terms of cultural

ecosystem servicegBeaches anddfests_are important for recreational activities. NotablgJrban
E esettlements and mining sites ctnibute with no to weak capacitieo supply ecosystem

services.

M Carbon storage &

sequestration

Food provision ‘ - Mining sites ‘ 5

-

N

Pollination &

Water quality seed dispersal

2 ‘ Materials and fibres |

_d

Flood regulation

@
o"“w‘

e > -L-‘ i ‘Provisioningecosystem services ‘
™ Fisheries

Regulating ecosystem services

D\ g
——— Ocean N |
\ i ’ Recreational activities ‘ <J
Ty / | Cultural ecosystem services ‘
|

It has to be noted that there waa variation in expert scores for some cells of the matHighest
deviation was found for the capacity ofarge scalegriculture_~,iTe 3} % E}A] ~t]o %0 v3eU
V 3Z |J]E }ud% pusde  ~"ieU A]JSZ «3 v E Al 8]1}v }( TXTiX o0*}U /E % ¢
N ers and creeks(H4) tosupply "D ¢ 3 Jo]e S]}v v }Ivi@E}o }( E}edlv & 3§ «_
devidion of 2.14. Such a high standard deviation expresses the divergence of expert opimitmas
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have multiple reasonsdisciplinary biases within the expert panel, gaps in knowledge, diverging
interpretations of ecosystems and/or their services or a laickelevant expert§Campagne & Roche,
2018) Also, the heterogeneity of the expert panel and the multiple backgrounds @thkatorscan

lead to such disparities for each of the ecosystems and services.

The resilts show disparity in terms of confidence of expsrbredfor the differentecosystems as well
as between ecosystem servic@able 3) Theexpertsthat participated in this assessmewere most
confident in their estimation oLittoral and ©ntinental forests (H9.1 andH9.2), followed by mineral
extraction sitegH18.1 and H18.2)Least confidence was indicated in Grassldndsgricultural use
(H13) anchatural lakeqH5.1).

In terms of ecosystem servicdbe expert confidence was highest in scoresobsystem capacity to

M JvS Jv]VP VUE* EC %o} %o S]}Y follawedZby]ldn@ocapei X§& S] ¢ ~" TU
N C CE}olP] o C o v AS E «<pol]SC v (o}A ul]lvs vy _g~’\Zé- %
%0 U E %o(BAD), with confidence index of 2.28ll other services were indicated with moderate
confidence, exceptt W «§ }v S EDiseasev}vs &} o, SRIhich reached a mean confidence

index of 1.351.43 respectively.

For French Guiana, thecosystem servicesundlesvisualizethe variation in the set of th@2 assessed
services acrogbe ecosystentlusters Such bundle analysis allows to identify how different ecosystem
services interact in different ecosysteni@restecosystemsend to have the strongest overall capacity
to supplymultiple servicesimultaneouslywhilst Uban areas and Ming sites show the least capacity
to contribute to human welbeing through thesupplyof ecosystem servicg§igure 10) This reflects
the need for multiHfunctional landscape planninghere the supply omultiple ecosystem services is
desirable

A datistical analysis of the expeltased scores unravels the correlation between the different services.

Such a correlation becomes important whassessing management options to optimize individual

ecosystem services (e.g. in agroosystems). In this case, positive or negatiwgelationscan occur

to other associated service$he analysis oduch correlations can be conducted usthg Pearson

codfficient, assessinginear relations between thalifferent services the synergies andrade-offs

(Figire 12). For French Guianasynergies can be found amongghers S$A v $Z « EA] + “t]o
vlu o v SZ |JE }uSHopuSe_ ~N e v "t]lo %0 VSe v SZ |]E }USWopuSe ~

linear relatiorshipbetween these two serviceS§imilar relations can be found betwe&R3 and SR4,

SR5 and SR7, SR10 andlSRé&tronglinear correlation also exists for all cultural servi¢g€14).

Major trade-} (( v (Jpv SA v "~ pos]A § EV} %o &(E} *ZASTE % % 0C
E]JVvI]VP % UE %o} o ~" AeU AD JvS JV]VP VUE+*s EC %F% @0 S]}veo v Z

activities including (ecd tourism (SC4).

These resultzan be causedby different factors.For example, theelationship between individual

regulating services can lexplained bysimilar underlying physica&cosystemprocessegBennett et

al., 2009; Lee & Lautenbach, 201Bhestronginterrelationship between cultural servicedserved

can be explained by the fact thtite assessed ecosystem services are closely interwolagnlscapes

PE}IA] JARSZ 8] « ~"HEJ& P v A ]+8 wan bear" gieat capacities for

R & S$]}vo §]A]13] vice vérsa,-as many scholars argDaniel et al., 2012)Another

possibility to explain such correlatioman be thesubjective scoringf the expert panelHere, the

possibility exists that experts evaluategrtain ecosystems morévourableto provide a set of
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ecosystem servicgbanothers, basedor instanceon expertisepreferences oknowledge deficitsTo
assess the robustness of tlwerrelations further research would be needed to validate the results
with additional biophysical ansbcioeconomicdataresulting for example from direct measurements,
statistics, modelling or idepth interviews

WWE

Ecosystem services mapad ecosystem service bundles can be used to communicate the results of
this study to decision makers and the broader puliliteyrepresent a good tool for decision support
(Campagne & Roche, 2018pgether with the use of the ecosystem service bundles, the correlations
can be shown in an easily understandable manHerwever, ecosystem services maps need to be well
designedfor the purpo® and their limitations and input factorshouldto be clearly communicated,
when usedBurkhard & Maes, 2017)

4.2 Ecosystem servicand indigenousvorldviews

During the workshopsome of theparticipantscriticisedthe ecosystem services concept as being
predominanty influenced andased uporwestern worldviews andiases Thiscriticismis not new to
the environmental domain, including the ecosystem services conbgty scholarhaveargued that
the ecosystem services concedptleed has its limitations tmcorporate multiple knowledge systems,
people and nature relationgultural and indigenous belie{Biaz et al., 2018fparkinga subsequent
scientificdebate (Kadykalo et al., 2019This claimhowever,is contradictingwith the initial idea of
the ecosystem services conceptiaslusive approach in terms of worldviews andiltiple values, also
includingcultural values andndigenousknowledge(Maes et al., 2018)Especially the inclusion of
socialscencesand the development ofmethods and approaches to capture socigtural notions of
benefits and services of ecosystest®ows this(SantosMartin et al., 2018; Scholte et al., 2015)
addition, the growing body of ecosystem services literaturdératigenous values towards ecosystems
and their servicezontradicts this claimas examples from Columb{AngaritaBaéz et al., 2017)
SurinamgRamirez'}u 1 § oXU 1iioV Z u]@& Ir'}wrNégal(Doxjilet al.j PO193how.

Such western world biases are in line witte critique by Turnhout et al.(2013) who argue that
A § Zecosystemeyvices discourse contributes to the commodificatiobi@diversity (Turnhout et al.,
2013, S156) This critigue especiallyaddresses sociceconomic approaches and monetary
assessments afcosystems and their servic€@'Neill et al., 2008)Through explicitly drawing upon
the expertbasedecosystem servicasmpacitymatrix,a methodthat restransfrom economic/aluation

in monetary termsand eventually commodification, we aimed to avoid tiRsither the experbased
ecosystem serviceapacity matrix approacts well suited to express values fromfdient domains,
including biophysical,sociocultural nonmonetary values but also monetary values where
appropriate, of multiple different services

4.3 Limitations

In this section, the limitations considering the method, the ecosyssmrvicesapproach, the
interpretation of the maps asvell as imits related to such an expelased evaluation will be
discussed

Methodological limitations
Limitations of the ecosystem services capacity matrix method have been evaluated in several studies,
such as Jacobs et al. (2014), who underlined dmepgarably low methodological transparency and the
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lack of appropriate consideration ofethodological uncertainties. Hou et al. (20%25temicallyjisted

the uncertaintiesassociated with landscape and ecosystem services assessments. In two studies,
Campagne et a(2018) investigated how to take into account uncertainties in the expert scores, how

to calculate the final scores and the minimum size of expert panels for a robust ecosystem service
matrix assessment. In addition, they have identifiedaas advantages and limitations inherent in the
matrix approaci{Campagne et al., 2017; Campagne & Roche, 2018)

WWE

Limitations related to expertbased assesments

- Subjectivity
For all participants, there isa variability related totheir subjectivity, confidence in knowledge and
understanding of the concepts and study itself. The validity of expesed assessments highly
dependent on the experiencenkwledge, education and opinion of the participafittou et al., 2013)
In order to take into account the participants' confidencee tiparticipants expressed their
uncertainties irthe form of a confidence score

x Participans profiles
In a participatoryecosystem services assessmehe profilesof the participants should be considered.
A balanced expert panel is importardrfa soundecosysem services assessmerithis includes a
balance invariability between expertsn terms d fields of expertise (professional or personal
knowledge depending on thefields of work Houet al.,2012)and a balancedrepresentation of age,
gender andeducation levelln our study we considegd that the profile must be linked to the type of
evaluation madeThis means, expertise on territorial level as well as on local level is needed, covering
as many ecosystems and ecosystem services as possilalever, no participants from autochtonous
communities were present.

Studies have shown significant differences in appreciation between a rural and/or elderly audience
who prefer provisioning servicesand an urban and young audienesvho are more inteested in
regulating services. Other differencedridividualassessmerstwere related to the level of education

of the experts (often, the lower the level of education, the higher the preference for provisioning
services). Gender of respondents was atdevant: while men show a tendency to prefer provisioning
services, women tend to value regulating services hi¢fpetvot & Geijzendorffer, 201&) the context

of this study, we did not observe these rating biases associatidhé profiles of the experts. At least
the gender ratio was nearly equal and age distribution was balanced.

X Limitations related to understanding and interpretation
The definitions of services and ecosystems are not simple and can lead to different interpretations
instance, expertexpressed difficulties to graspe difference between various cultural services or the
way toassesshe ecosystem services for anthropogenic ecosystems, which seem highly modified from
natural ecosystems at first sight (eldgrbanareas(H16.). In addifon, there are several concepts in
the evaluation of ecosysterservices: supply, capacity, use/flademand,and others. In order to
reduceuncertainties related to conceptual misunderstandinggsie was taken to explain and review
with the participants althe definitions related to the study during the wahop.

X Limitationslinked to the ecosystem typology
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The selection of ecosystem types used for the creation of the capacity matrix impacts the ecosystem
services assessed by experts. For some ecosystertes a typology based on ecosystem types
suffices, for example, for an assessment of the carbon sequestration service. For other ecosystem
services, an assessment based on such ecosystem types is insufficient. For example, for the distinction
between the supply of timber (Materials and fibres services) and the supply of wood for energy
purposes, it would be necessary to distinguish forest ecosystems basegegies composition.
Likewise, a selection of ecosystem types, e.g.-agasystems (H11, H12)e&wnot allow to distinguish
between different types of cultivated crops and different management methods. Hoyteeimpact

of such decisions on ecosystem servisegplythat these land use units produce can be high. Lastly,

it proved difficult toinclude urban ecosystems in this assessmesg many of the defined subtypes

(e.g. Bare soiMineral extraction sitespresent ecosystem structure and functiohtere, aframing of
topology based ohULCould have led to better understanding among the expedsnetheless, it is
crucial to include such humanly modified areas into the assessment to highlight the differences in
ecosystem services supply, and hence the loss of ecosystem services thatvdoenrsansforming
natural areas into agricultural or urban space.

WWE

X Temporal notion
If applied in the way as in this study, the ecosystem servicdsx givesaverageannualvaluesof the
ecosystem servicesupply. Thus, severacosystem servicematrices would be needed to take into
account the anual and multiannual variabilitiesThe matrixmight give the impression that
provisioning, regulating and cultural services can be provided at the same time. However, in most cases
it is impossible to manage esystems so that all services are provided at the same time with a
maximum level of supply, thus tradefs occur(see Chapter 3.4)

"% 8] 0 Z 3§ E}P v ]SC
The matrix as applied in this studgives an average score per ecosystem type. ,Ttwe distant
locations with the same ecosystem type will have the same scores without taking into account their
specificity(Jacobs et al., 2015)he protection status, the conditiaf the ecosystems, topographic or
topological particularitiesand other relevant factors are usually not taken into account. Of course,
they could be takn into account with integration of additional data and further analysis. In order to
take spatial heterogeneity into account an option would be to integrate the source of heterogeneities
in the ecosystem types list of the matrix, i.e. Protected forestldngrotected forest.

5. Outlook

This study will be continued by amtegration ofthe ecosystem serviceassessments Suriname and
French GuianaComparing bth matrices across national borders might highlight the different values
people attach toecosystemsand their servicesas well as regional peculiaritieglso, such a
transnational comparison will help to validate the correlations between ¢lgesystemservices
suppliedin different areas othe Guiana Shield.

As a next step, the ECOSEO pjeill canduct a holistic, comparative assessmeaifitecosystem
servicesA closer look at the Maroni River basin will allow to deepen the insights from the two national
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assessments. For this, the comparative setup of the workshopsseteetion ofsimilar ecosystem
typesin both countries and the crosswalk betweenosystemsand their services aradvantagesin
addition, an important contribution will be made biye results of a field trip to the Maroni region
(report in progress)including an assessmieof local perceptions towards the condition of ecosystems
and their servicesral the expertise of the ECOSE@rtpers in this part of theGuiana ShieldThis
comparative assessment will be a first step towards MAES implementationkuBeatermost Region
French Guiana.

For the future, French Guiana will be part of the MGWE& EU projeét (running from May2020 t

2023) Within this project, the participating EU Outermost Regions and Overseas Countries and
Territories will be encouraged toimplement the ecosystem services concept, finming and
developingthe MAES methodologies to be adapted to the natural and human realities of the specific
regions. Within this process, French Guiana will be one of¢lected MOVEONAnNchor regionsThe
ultimate goal hereby is to produce regional and thematrategies good practicguidanceand policy
recommendations on for the implementation of MAES, the protection of valuable ecosystems
biodiversityand a safeguarding of the services they supplgracial contribution to human wellleing.

B Under the Programmaeniplementation of the PILOT PROJECWIAPPING AND ASSESSING THE STATE OF
ECOSYSTEMS AND THEIR SERVICES IN THE OUTERMOST REGIONS AND OVERSEAS COUNTRIES AND
TERRITORIES: ESTABLISHING LINKS AND POOLING RESOURCES
Grant Agreement N°: 07.027735/2019/S12.808239B/ENV.D2
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