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Looking into Pandora's Box: ecosystem disservices assessment and correlations with ecosystem services

Introduction

The positive contributions of ecosystems to human life and well-being are well-attested, but we cannot ignore negative effects arising from characteristics of ecosystems that are economically or socially harmful, or that endanger health or are even life-threatening [START_REF] Dunn | Global Mapping of Ecosystem Disservices: The Unspoken Reality that Nature Sometimes Kills us[END_REF][START_REF] Lele | Ecosystem Services: Origins, Contributions, Pitfalls, and Alternatives[END_REF]Stoll et al., 2015). Although the use of the ecosystem services concept has expanded considerably over the last decade, it is generally not combined with actual consideration of the negative aspects of the natural environment [START_REF] Schaubroeck | A need for equal consideration of ecosystem disservices and services when valuing nature; countering arguments against disservices[END_REF]. Although some authors even advocate that the current ecosystem service consideration equilibrate the age-old practice that nature is accounted only for costs [START_REF] Shapiro | Accurate accounting: How to balance ecosystem services and disservices[END_REF]. A quick search on Scopus (in July 2017) returned 126 papers on EDS ("article and review", "all year", "ecosystem* disservice") and 21,248 papers on ES ("article and review", "all year", "ecosystem service"), this means that only 0.6% of published studies focused on EDS. However, there has been an increase in the number of papers since 2009 on the adverse effects of ecosystems, reflecting its increasing recognition [START_REF] Von Döhren | Ecosystem disservices research: A review of the state of the art with a focus on cities[END_REF]. Negative or dangerous effects of ecosystems are recognised [START_REF] Kareiva | Domesticated nature: shaping landscapes and ecosystems for human welfare[END_REF].

The concept of ecosystem disservices (hereafter EDS) has generated debate in the last few years [START_REF] Barot | Ecosystem services must tackle anthropized ecosystems and ecological engineering[END_REF]Lyytimäki, 2014a;[START_REF] Lyytimäki | Nature as a nuisance? Ecosystem services and disservices to urban lifestyle[END_REF][START_REF] Schaubroeck | A need for equal consideration of ecosystem disservices and services when valuing nature; countering arguments against disservices[END_REF][START_REF] Shapiro | Accurate accounting: How to balance ecosystem services and disservices[END_REF][START_REF] Villa | The misconception of ecosystem disservices: How a catchy term may yield the wrong messages for science and society[END_REF]. The EDS concept and its assessment have been challenged because they may be perceived as sending a "wrong message", and so may hamper conservation efforts through induced misconceptions [START_REF] Villa | The misconception of ecosystem disservices: How a catchy term may yield the wrong messages for science and society[END_REF]. As discussed by Lyytimäki (2014a), Von [START_REF] Von Döhren | Ecosystem disservices research: A review of the state of the art with a focus on cities[END_REF] and [START_REF] Shackleton | Unpacking Pandora's Box: Understanding and Categorising Ecosystem Disservices for Environmental Management and Human Wellbeing[END_REF], the concept of EDS has varied over time, and so there is a wide range of other definitions, such as "functions or properties of ecosystems that cause effects that are perceived as harmful, unpleasant or unwanted" [START_REF] Lyytimäki | Ecosystem disservices: Embrace the catchword[END_REF], or "negative ecological effects or impacts have been described as harmful consequences of ecological change or as deficient ecosystem services caused, for example, by the loss of biodiversity" [START_REF] Von Döhren | Ecosystem disservices research: A review of the state of the art with a focus on cities[END_REF]. The disservices were also considered under different names related to their impacts (plagues, pests, floods, diseases…) since the dawn of civilization [START_REF] Shapiro | Accurate accounting: How to balance ecosystem services and disservices[END_REF].

Mirroring the definition of ecosystem services (ES), "the goods or services provided by ecosystems that directly or indirectly benefit humans" (MEA, 2005), ecosystem disservices (EDS) can be defined as "the ecosystem-generated functions, processes and attributes that result in perceived or actual negative impacts on human well-being" [START_REF] Shackleton | Unpacking Pandora's Box: Understanding and Categorising Ecosystem Disservices for Environmental Management and Human Wellbeing[END_REF].

In the papers published on EDS, several characteristics of the concept can be set out. For present purposes, we will first make a non-exhaustive description of the EDS concept. As presented in Fig. 1, (a) An EDS can be triggered as an indirect effect of management (orange dotted arrow) by impaired ecosystem functioning. Nuisances resulting from side effects of management practices are considered as negative externalities, but the response of ecosystems to management practices can induce negative effects on the human well-being, and so are considered as EDS [START_REF] Barot | Ecosystem services must tackle anthropized ecosystems and ecological engineering[END_REF][START_REF] Lyytimäki | Ecosystem disservices: Embrace the catchword[END_REF][START_REF] Shackleton | Unpacking Pandora's Box: Understanding and Categorising Ecosystem Disservices for Environmental Management and Human Wellbeing[END_REF]. For example, health problems resulting from pesticide spraying are negative externalities of agricultural ecosystems management (direct effect of management), whereas resistant weed invasion following pesticide spraying is a managementinduced EDS (indirect effect of management, [START_REF] Barot | Ecosystem services must tackle anthropized ecosystems and ecological engineering[END_REF][START_REF] Lyytimäki | Ecosystem disservices: Embrace the catchword[END_REF].

VERSION AUTEUR. A citer : Campagne C.S, Roche P.K., Salles J-M. (2018) Looking into Pandora's Box: ecosystem disservices assessment and correlations with ecosystem services. Ecosystem Services 30, 126-136. https://doi:10.1016/j.ecoser.2018.02.005 3 (b) An EDS can be the reverse of an ES, i.e. a "negative provision" (green box). It is the opposite of an existing ES, as it is negatively perceived and/or can generate costs (mainly concerning regulation services). For example, greenhouse gas sequestration is an ES in the CICES (Common International Classification of Ecosystem Services, Haines-Young and Potschin, 2013;[START_REF] Hof | Additive threats from pathogens, climate and land-use change for global amphibian diversity[END_REF]), yet some ecosystems generate net emissions of greenhouse gases such as CO 2 , CH 4 or N 2 0 [START_REF] Burgin | Balancing nitrogen retention ecosystem services and greenhouse gas disservices at the landscape scale[END_REF]: it is thus the balance between the production and sequestration of greenhouse gases that ultimately defines whether the ecosystem provides an ES or an EDS.

(c) An EDS can be directly related to ecological characteristics or functions (red dashed arrow). Some EDS are linked to specific species, such as species that harm human health (pathogens, parasites), species that cause pest damage [START_REF] Lele | Ecosystem Services: Origins, Contributions, Pitfalls, and Alternatives[END_REF] or animal attacks [START_REF] Dunn | Global Mapping of Ecosystem Disservices: The Unspoken Reality that Nature Sometimes Kills us[END_REF].

(d) An effect can be regarded as either an ES or an EDS depending on the point of view of the individuals or societal groups considered, but also depending on space and time (blue double line, [START_REF] Rasmussen | From food to pest: Conversion factors determine switches between ecosystem services and disservices[END_REF][START_REF] Saunders | Limitations of the ecosystem services versus disservices dichotomy[END_REF][START_REF] Shackleton | Unpacking Pandora's Box: Understanding and Categorising Ecosystem Disservices for Environmental Management and Human Wellbeing[END_REF][START_REF] Vaz | Integrating ecosystem services and disservices: insights from plant invasions[END_REF]. The same function or species can even be perceived as providing simultaneously both ecosystem services and disservices by the same individual or different ones [START_REF] Lele | Ecosystem Services: Origins, Contributions, Pitfalls, and Alternatives[END_REF]. For example, hedges can be used to block out a view: some individuals will consider this positive, while others will consider it a nuisance. The diversity of methods that can be used for assessing EDS is as broad as those used to assess ES. They include EDS assessments based on interviews and discourse analysis [START_REF] Fischer | Coproduction of ecosystem services as human-nature interactions-An analytical framework[END_REF], with newspaper text analyses [START_REF] Lyytimäki | Ecosystem disservices: Embrace the catchword[END_REF][START_REF] Kopperoinen | Using expert knowledge in combining green infrastructure and ecosystem services in land use planning: An insight into a new place-based methodology[END_REF], with a quantitative evaluation [START_REF] Dobbs | Multiple ecosystem services and disservices of the urban forest establishing their connections with landscape structure and sociodemographics[END_REF] and with monetary valuation [START_REF] Schaubroeck | Environmental impact assessment and monetary ecosystem service valuation of an ecosystem under different future environmental change and management scenarios; a case study of a Scots pine forest[END_REF]. EDS and ES are mostly assessed separately on specific ecosystems, e.g. on urban ecosystems [START_REF] Lyytimäki | Nature as a nuisance? Ecosystem services and disservices to urban lifestyle[END_REF], on urban forests [START_REF] Dobbs | Multiple ecosystem services and disservices of the urban forest establishing their connections with landscape structure and sociodemographics[END_REF][START_REF] Escobedo | Urban forests and pollution mitigation: Analyzing ecosystem services and disservices[END_REF], on agroecosystems [START_REF] Sabatier | Non-linear effects of pesticide application on biodiversity-driven ecosystem services and disservices in a cacao agroecosystem: A modeling study[END_REF], or on ranch lands [START_REF] Swain | Trade-Offs Among Ecosystem Services and Disservices on a Florida Ranch[END_REF]. [START_REF] Kopperoinen | Using expert knowledge in combining green infrastructure and ecosystem services in land use planning: An insight into a new place-based methodology[END_REF] assess "according to how favourable or harmful the areas represented by them are in potentially providing each ES" with a scale from "3 = Very favourable" to "-3 = Very harmful", and so assess an EDS as a negatively provided ES.

In our study, to use the metaphor of [START_REF] Shackleton | Unpacking Pandora's Box: Understanding and Categorising Ecosystem Disservices for Environmental Management and Human Wellbeing[END_REF], we unpacked and looked into the Pandora's Box of EDS: we set out to evaluate the capacity of ecosystems to provide ES and generate EDS using an expert-based scoring approach [START_REF] Campagne | Expert-based ecosystem services capacity matrices: Dealing with scoring variability[END_REF], the capacity matrix approach (explained in the next section).

Our main aim is to evaluate the importance of ecosystem disservices and compare them with the capacity of ecosystem to provide services for a large set of different ecosystems in the Park.

Here we analyse the results from an assessment of both ES and EDS carried out using the same protocol. Besides gauging how important were the capacities of EDS and ES, we also looked at the correlations between them.

Materials and Methods

Case Study Site

The Scarpe-Escaut Regional Natural Park (RNP, http://www.RNP-scarpe-escaut.fr/en) is a protected area in northern France (Fig. 2), near the Belgian border. It covers over 430 km 2 , is crossed by the Scarpe and Escaut rivers, and includes 55 towns and villages. It is the oldest of the 51 French Regional Natural Parks. With its Belgian neighbour, the Plaines de l'Escaut Natural Park, it forms the Hainaut cross-border Nature Park, the largest such park in Europe. The Scarpe-Escaut RNP (SE-RNP) mainly covers the wet lowland plain around the Scarpe and Escaut rivers. As a peri-urban area, urban pressure is high (use of space) in a landscape formed by a mosaic of agricultural and natural environments (crops, grasslands, woodlands, marshes, ponds, etc.) and urbanized areas (SE-RNP and Hauts-de-France Region, 2010). Natural ecosystems are mainly wetlands, grasslands and forests [START_REF] Maresca | Les Services Écosystémiques du parc naturel régional Scarpe-Escaut : Évaluation et approche Prospective (SESEEP)[END_REF]. Wetlands have been considered an unattractive landscape by the local population for aesthetics, recreation activities but more generally as linked to negative perception, and wet meadows have been declining under urban pressure, or exploited as profitable sites for agricultural production such as livestock and as landscaped recreational ponds (SE-RNP and Hautsde-France Region, 2010 water resources (called SAGE in France) and to apply for RAMSAR certification (http://www.ramsar.org/). In 2015 the capacity matrix approach was thus applied on wetlands, and after positive local feedback from participants and the Park authorities, in 2016 the method was applied to all land cover types in an exhaustive spatial assessment [START_REF] Campagne | Expert-based ecosystem services capacity matrices: Dealing with scoring variability[END_REF]. In addition, in 2015 some participants faulted the lack of consideration of EDS, and expressed that from their points of view, EDS were as important as ES in analysing human-environment interactions. The same opinions were voiced in [START_REF] Ango | Balancing ecosystem services and disservices: smallholder farmers' use and management of forest and trees in an agricultural landscape in southwestern Ethiopia[END_REF]. Thus in 2016 an assessment of EDS was added for the first time.

Fig. 2. Localisation of the Scarpe-Escaut Regional Natural Park

Ecosystem Services and Disservices evaluation method

It is possible to estimate the biophysical capacity, economic or social value of ecosystem services and disservices of different ecosystem types by knowledge or preference elicitation methods based on individual interviews and/or collective deliberative workshops. This is the case for the widely-used multi-criteria approaches, ranking methods, and life satisfaction approaches, and also for other less frequently used methods, such as the Q method (Rodriguez-Vargas and Marburg, 2011), or the Delphi prospective approaches [START_REF] Martin | Eliciting expert knowledge in conservation science[END_REF].

The method used in our study is a knowledge elicitation protocol aiming to evaluate the capacity of different ecosystem types to provide ES and EDS based on a panel of experts. The principal output of this protocol is a capacity matrix linking ecosystem types and ES/EDS. The capacity matrix is a look-up table that links land cover types or ecosystem types to ES [START_REF] Burkhard | Landscapes' Capacities to Provide Ecosystem Services -a Concept for Land-Cover Based Assessments[END_REF]. Since the capacity matrix approach was first introduced by Burkhard et al. in 2009, the use of semi-quantitative scoring of ES potential has been developed and applied in many case studies (e.g. Hermann et al., 2013;[START_REF] Kroll | Rural-urban gradient analysis of ecosystem services supply and demand dynamics[END_REF]Stoll et al., 2014;[START_REF] Vihervaara | Ecosystem services-A tool for sustainable management of human-environment systems. Case study Finnish Forest Lapland[END_REF]etc.), in many countries (e.g. in Austria and Hungary by [START_REF] Hermann | Assessment framework for landscape services in European cultural landscapes: An Austrian Hungarian case study[END_REF]in China by Cai et al., 2017;in USA by Cotillon, 2013; in Thailand by [START_REF] Kaiser | Mapping tsunami impacts on land cover and related ecosystem service supply in Phang Nga, Thailand[END_REF] In an earlier paper, we addressed several of these limits, we proposed a methodology to consider individual expert scoring and concluded that score variability stabilize when the size of expert panel is higher than 10. We also highlighted the importance of assessing the confidence of the experts as complementary information source regarding scoring reliability [START_REF] Campagne | Expert-based ecosystem services capacity matrices: Dealing with scoring variability[END_REF].

The matrix approach has also the benefit of providing scores on the same (0 -5) scale for all ecosystem services bypassing a standardization step and allowing a relatively quick assessment of ES capacity for all ecosystem types considered (Vihervaara et al., 2012;Stoll et al., 2014). As a side benefit, the collaborative protocol used also promotes common understanding and territorial vision regarding ES among the experts involved, and good subsequent appropriation of the results by them.

Basically, the method aims to allow each expert involved to provide their best evaluation of the potential of each ecosystem type to provide ES and EDS. Importantly, the ES and EDS scores elicited are not individual preferences, but best-knowledge estimates. Experts use a combination of field observations, formal knowledge and mental models to generate quantitative information [START_REF] Fazey | The nature and role of experiential knowledge for environmental conservation[END_REF]. The expert knowledge is commonly used as a surrogate of empirical data in many field of ecological research [START_REF] Drescher | Toward rigorous use of expert knowledge in ecological research[END_REF].

We define as 'expert' a person with extensive knowledge or skills based on research, experience, or occupation in a particular field. The panel of experts included researchers with expertise in ecology and/or ES, project or site managers, engineers working in environmental or ecological fields, and heads of territorial organizations.

Our protocol for expert knowledge elicitation involved a discussion session with the panel during a workshop where we presented and discussed the list of ecosystem types, ecosystem services and disservices present in the matrix in order to build a common understanding (Fig. 3). The experts were then asked to fill in the capacity matrix individually; scores could be discussed to improve common understanding, but we did not conduct any consensus-building rounds. Finally, individual experts' scores were processed using a bootstrap method to estimate an average mean score and standard errors for each ecosystem type and ES/EDS in order to produce a capacity matrix based on central estimates of ES and EDS capacities for each ecosystem type [START_REF] Campagne | Expert-based ecosystem services capacity matrices: Dealing with scoring variability[END_REF]. The matrix for the Scarpe-Escaut RNP (SE-RNP) was completed in 2016 by a panel of 17 experts involved in the participatory method (details of the expert panel are in Appendix 1) and so was based on 17 independent matrices of expert scores and confidence scores.

The capacities of the different ecosystem types (ET) to provide an individual ES were estimated on a 0-5 scale (0 = no relevant capacity, 1 = low relevant capacity, 2 = relevant capacity, 3 = moderate relevant capacity, 4 = high relevant capacity, and 5 = very high relevant capacity [START_REF] Burkhard | Landscapes' Capacities to Provide Ecosystem Services -a Concept for Land-Cover Based Assessments[END_REF]). The EDS were estimated independently of the ES using the same approach and scale (0 = EDS not generated with relevant capacity, to 5 = EDS generated with very high relevant capacity. In what follows, "expert score" refers to the ES and EDS supply capacity score that individual experts provided, and "final score" refers to the mean capacity score computed from all expert scores. In addition the score for each ES/ET combination, the experts were asked to give a confidence index in their score for each ES and each ET. This confidence index was used to estimate expert confidence in providing the capacity score, and could be used to compute score errors [START_REF] Campagne | Expert-based ecosystem services capacity matrices: Dealing with scoring variability[END_REF]. Each expert was asked to state their confidence in their own knowledge on ET and ES using a confidence score ranging from: 1 = I don't feel comfortable with my score, 2 = I feel fairly comfortable with my score, and 3 = I feel comfortable with my score". 

ET, ES and EDS lists

ET, ES and EDS lists were at the SE-RNP scale and adapted to the local context, because ES and EDS have a strong "spatial, temporal and socio-economic context-dependency" [START_REF] Vaz | Integrating ecosystem services and disservices: insights from plant invasions[END_REF]. ET typology corresponded to land cover types in the ARCH map (www.archnature.fr), yielding 33 ET: 6 aquatic, 13 agriculture, 7 forest and 7 urban (detailed in Table 2). We considered provisioning services, regulating services, cultural services (details in Table 3 andAppendix 2 and3) and EDS (detailed in Table 1). For provisioning services and regulating services, the list was based on the CICES V4.3 (Haines-Young and Potschin, 2013), and definitions and examples (e.g. indicators) were adapted to local contexts by local managers. Local adaptations were preferred in order to promote understanding and above all to increase the involvement of the local experts and the future users of the results. Cultural services were listed and defined using an adaptation of the CICES, because the CICES classification for cultural services was perceived as too complex and ill-suited to local stakeholders. The list of EDS was drawn from a review of the EDS scientific literature (e.g. 

Wild animal attacks EDS1

Capacity of ecosystem to shelter species harmful to humans through bites and attacks by insects or other wildlife.

Plant allergies or poisoning EDS2

Capacity of ecosystem to shelter species harmful to humans due to their release of allergenic pollen and spores, their toxicity or irritant properties.

Disease transmission EDS3

Capacity of ecosystem to be a reservoir for disease vectors: Lyme disease, leptospirosis, hantavirus, etc.

Economic impacts

Damage to infrastructure EDS4

Capacity of ecosystem and species to cause damage to infrastructure: dwellings and properties, cables, sidewalks, roads.

Pest damage to agriculture EDS5

Capacity of ecosystem to shelter species causing damage to human activities such as on agricultural or agroforestry environments

Ecological impacts Carbon release EDS6

Capacity of ecosystem to release carbon dioxide, methane and other greenhouse gases

Statistical analysis

Since normality cannot be assumed for the ES and EDS scores, we used the Kruskal-Wallis test for EDS score differences between the broad ecosystem types. The Kruskal-Wallis test is a widely-used non-parametric test suitable for comparing ordinal and ranked variables between several samples.

The box plots for the EDS scores were produced using median and interquartile ranges. The box and whisker plots and Kruskal-Wallis tests and Mann-Whitney pairwise comparison test with a Bonferroni correction were done using Past3 software [START_REF] Hammer | PAST: Paleontological Statistics Software Package for Education and Data Analysis[END_REF] The correlation analysis between ES and EDS was carried out using Spearman's rho statistic to evaluate the degree of correlation between two variables linked monotonically but not necessarily linearly. Alternatively, the Kendall tau correlation statistic could have been used, but both provided the same significance patterns. The Spearman correlation matrix was computed using R software (R Development Core Team, 2017) version 4.0-2 and the 'Hmisc' package. A Bonferroni correction has been used for correcting for repeated correlation tests risk inflation.

Results

EDS profiles

The capacity of ecosystems to generate EDS was estimated to be low to moderate. The mean of all the EDS scores was 1.36 (median 1.16), and the means for the broad ecosystem types ranged between 1.25 and 1.65 (Table 2). Health impacts EDS (EDS1, EDS2 and EDS3) had higher scores than Economic impacts EDS (EDS4 and EDS5) and Ecological impacts EDS (EDS6) ( We found that EDS1 (Wild animal attacks) and EDS3 (Disease transmission) had similar patterns, with most of the capacity associated with aquatic and forest ecosystems, and low capacity in urban. EDS4 (Damage to infrastructures) was clearly associated with aquatic ecosystems, while EDS5 (Pest damage to agriculture) was more evenly spread in the different groups. EDS6 (Carbon release) was clearly associated with urban ecosystems (Fig. 4).

Forests were considered to generate more EDS than other broad ecosystem types, with a mean of 1.65 (median = 1.37, Kruskal-Wallis H = 8.97, p = 0.03), particularly for EDS1, EDS2, EDS3 and EDS5. Aquatic ecosystems had high scores for EDS1 (Wild animal attacks) and EDS3 (Disease transmission).

Agricultural ecosystems had high scores in Health impacts EDS2 and EDS3. Urban ecosystems had the highest score for EDS6 (Carbon release) and the lowest scores for Health Impacts (Fig. 4).

Besides differences between broad ecosystem types, we found large differences in EDS scores between ecosystem types belonging to the same broad category, for example, EDS2 (Plant allergies and poisoning) in Urban ecosystem had scores ranging from 0.19 in Active quarries to 3.06 in Urban parks and large gardens (Table 2). 

Comparing ES and EDS scores

The different broad ecosystem types had very different ES and EDS bundles (Fig. 5). Forest ecosystems were assigned the highest capacity to provide both ES and EDS, while urban ecosystems had the lowest (Fig. 5). When averaging precise ES into a broad ES category this resulted in a low mean. We found that EDS (Carbon release) was particularly high for urban areas, but other ecosystem service and ecosystem disservice scores were low. This score is questionable since many carbon emissions result from the use of fossil fuels, and thus may not be considered as a direct ecosystem disservice. There is a significant difference in profile of Confidence score (Conf. Score) frequencies between the EDS and the ES (Chi-squared Test = 75.34, df = 16, p < 0.001). The percentage of low confidence (Conf. Score = 1) was higher for ES than for EDS (Fig. 6). In the chi-squared test, the contributions of EDS4 and EDS6 were particularly high (34% of the chi-squared value). For EDS4 (Damage to infrastructure) to EDS6 (Carbon release), a high proportion (>40%) of the participants felt "uncomfortable with their scores" (Conf. Score = 1). EDS1 (Wild animal attacks) and EDS2 (Plant allergies and poisoning) had confidence score profiles similar to those of ES (Fig. 6).

To explore the association patterns between EDS and ES, a Spearman's rho correlation matrix were computed (Table 3). The Health-Related EDS were the most closely correlated with a wide range of ES and between them (Table 3 To explore the association patterns between EDS and ES, a Spearman's rho correlation matrix were computed (Table 3). The Health-Related EDS were the most closely correlated with a wide range of ES and between them ( 

ES and EDS correlations

Discussion

Our study set out to evaluate the ecosystem disservices (EDS) in the Scarpe-Escaut Regional Natural Park and to compare them with the capacity of ecosystem services (ES) using an expert-based methodology.

EDS were acknowledged in the Park, but were estimated to be less important than the ES. At the design stage of the study, our exchanges with the local stakeholders (park managers) allowed to identify 6 key ES for the territory. This figure can be compared to the 25 ES previously at a similar [START_REF] Lugnot | Biodiversity provides ecosystem services: Scientific results versus stakeholders' knowledge[END_REF] in Swedish agrosystems found that farmers identified an average 2.25 EDS for 13.12 ES (8 farmers interviewed, 18 EDS cited and 105 ES).

Our results show a general pattern of lower capacity of ecosystems to generate EDS compared with ES. Even though the measurement scales are not commensurable, we see that when we consider the scores associated with EDS and ES, in our study on average the EDS scores were 60% lower than the ES scores. If we consider not the average scores but the sum of ES and EDS scores, then the EDS scores are 17% of the ES scores. For the urban areas EDS had scores higher than ES, but this is due to the very low level of ES associated with urban areas, rather than very high levels of EDS. Some studies evaluating ES and EDS also found lower estimates for EDS than for ES. We can cite [START_REF] Ninan | Valuing forest ecosystem services and disservices -Case study of a protected area in India[END_REF], who used a monetary valuation approach in Indian agricultural ecosystems. Their results indicated that the EDS score was close to 10% of the ES score. [START_REF] Klimas | Valuing ecosystem services and disservices across heterogeneous green spaces[END_REF], using a biophysical approach in urban forests, found that EDS (Carbon emission) was 9.3% of ES (Carbon sequestration).

Besides the valuation of ES and EDS capacity by the expert panel, we analysed an index rating the experts' confidence in their scores. The EDS with the lowest confidence scores were related to Economic impacts and Agricultural impacts, and the EDS related to human health had higher confidence scores. The two EDS linked to economic impacts, EDS4 (Damage to infrastructure and EDS5 (Pest damage to agriculture), mostly concerned maintenance of municipal roads and infrastructure, and to a lesser extent maintenance of private properties and the agricultural sector. Carbon release had the lowest confidence score. From experts' remarks, it seems to be mostly unknown, in contrast to the capacity to sequester carbon. This implies that for a better reliability of some EDS scores, better knowledge of the Economic and Agricultural disservices needs to be considered by extending the expert panel.

In a third step, we looked for correlations between ES and EDS. We found some expected positive and significant correlations: EDS2 (Plant allergies or poisoning) and RS5 (Pollination and seed dispersal); EDS3 (Disease transmission) and RS2 (Disease control), and EDS3 (Disease transmission) and RS3 (Pest control). We also observed positive and significant to highly significant positive correlation patterns between ES and EDS related to health impacts. Based on the scores, EDS1 (Wild animal attacks), EDS2 (Plant allergies or poisoning) and EDS3 (Disease transmission) are strongly related to the capacity of an ecosystem to provide ecosystem services. This shows that the same ecosystem characteristics, functions or species groups can generate both positive and negative effects. For instance, some insect species can bite and be dangerous to human health, while others pollinate or control crop pests. Surprisingly, some expected correlations were not significant, such as EDS5 (Pest damage to agriculture) and RS3 (Pest control).

Further analyses and interviews would be needed to interpret these findings. Moreover, these correlations and lacks thereof have to be considered in the light of their low confidence scores. In an urban area of Melbourne, [START_REF] Dobbs | Multiple ecosystem services and disservices of the urban forest establishing their connections with landscape structure and sociodemographics[END_REF] observed correlations between ES and EDS, such as Forest productivity and Infrastructure damage, or Climate mitigation and Allergens. These correlation patterns implied that management practices or policies aiming to promote ES were very likely to also increase EDS potentially affecting human health. VERSION AUTEUR. A citer : Campagne C.S, Roche P.K., Salles J-M. ( 2018) Looking into Pandora's Box: ecosystem disservices assessment and correlations with ecosystem services. Ecosystem Services 30, 126-136. https://doi:10.1016/j.ecoser.2018.02.005 15 As a first integration of EDS on the capacity matrix, we acknowledge the limits of this approach expressed in particular in [START_REF] Hou | Uncertainties in landscape analysis and ecosystem service assessment[END_REF], [START_REF] Jacobs | The Matrix Reloaded": A review of expert knowledge use for mapping ecosystem services[END_REF] and [START_REF] Campagne | Expert-based ecosystem services capacity matrices: Dealing with scoring variability[END_REF]. Scores are based on experts' knowledge and perceptions, and the ES and EDS scores should be considered as semi-quantitative or ordinal estimates of ecosystem capacity. However, the scoring approach has several qualities: it is integrative and provides estimates on a similar scale. Quantitative data very often raise the problem of comparability of ES/EDS potentials using different metrics. It could be argued that the possibilities of biophysical quantification of ecosystem services are still limited and, above all, that the results are expressed in different units that make their aggregation difficult and somehow meaningless. Expert knowledge based estimates might therefore be an efficient way to obtain an comprehensive measurement. As stated by [START_REF] Drescher | Toward rigorous use of expert knowledge in ecological research[END_REF] given that a rigorous method is used and that explicit steps in the process are followed, the use of expert knowledge in research can be as equally valid as the use of empirical data.

In other words, for objects as heterogeneous as ecosystem services whose commonality lies in the benefits they represent for human populations, assessment and valuation cannot always be separated. Indeed, it would have been interesting to be able to compare the results of expert judgments about the biophysical capacity with an economic valuation of the considered disservices. Comparing expert judgments with the aggregated measure of perceptions that is the foundation of economic assessments, could have shed some perspective on the differences between the perception of experts and those of a wider population. But we did not realize such an economic valuation and the rare works in the literature did not allow to feed such an analysis from benefit transfers. Moreover, although some services can be economically evaluated with some accuracy or at least estimated within a reasonable range (e.g. there are many estimations of the costs of disease outbreaks, cost of purifying water, value of crops or forest products) and some ES / EDS can certainly be measured in rigorous, quantitative ways, such as carbon sequestration / emission, evaluation techniques are of little relevance to estimate a wide variety of services simultaneously and comparing measurements made with different methods is really tricky. [START_REF] Spangenberg | Precisely incorrect? Monetising the value of ecosystem services[END_REF] even consider that despite an illusion of precision given by the rigorous methods used, the economic evaluation of services is based on conventional premises that preclude any claim to "objectively" calculating their score. The intrinsic complexities of estimating scores linked to ES or EDS, particularly those that cannot be easily quantified (some regulation services and most cultural services) question the reliability of many biophysical or economic valuation approaches [START_REF] Aldred | Incommensurability and monetary valuation[END_REF]. In the case of economic valuation, the question of the value of services raises many problems (for a recent synthesis, see [START_REF] Rey-Valette | An assessment method of ecosystem services based on stakeholders perceptions: the Rapid Ecosystem Services Participatory Appraisal (RESPA). Ecosystem Services[END_REF], such as the perception and identification of services by social actors or the measure of option and non-use values.

Further analyses will be needed to test the comparability of scores from different ES or EDS, and especially the comparability of expert-based assessment scores with quantitative biophysical estimates or economic values. The scientific literature on the cost of ecosystem disservice is very limited. This is not surprising given that the literature on ecosystem disservices is itself limited, and the few articles that deal with the subject do not focus particularly on economic aspects, and when they do, only describe costs in qualitative terms [START_REF] Escobedo | Urban forests and pollution mitigation: Analyzing ecosystem services and disservices[END_REF][START_REF] Lyytimäki | Hopping on one leg -The challenge of ecosystem disservices for urban green management[END_REF] VERSION AUTEUR. A citer : Campagne C.S, Roche P.K., Salles J-M. ( 2018) Looking into Pandora's Box: ecosystem disservices assessment and correlations with ecosystem services. Ecosystem Services 30, 126-136. https://doi:10.1016/j.ecoser.2018.02.005 16 [START_REF] Zhang | Ecosystem services and disservices to agriculture[END_REF]. Some evidence can be found in the literature regarding the EDS1 (Animal attacks), EDS2 (Plant allergies and poisoning) and EDS3 (Disease transmission) in medical and epidemiological studies. Notably, tick bites are associated with the transmission of several bacteria and viruses, and particularly Lyme borreliosis. The ticks (Ixodes ricinus) involved in this disease are significantly more abundant in deciduous forests, thickets and dense vegetation that shelter rodents and other mammal hosts [START_REF] Lindgren | Lyme borreliosis in Europe: influences of climate and climate change, epidemiology, ecology and adaptation measures[END_REF], and where the highest scores for EDS1 are observed.

We conclude by agreeing that though not common practice [START_REF] Von Döhren | Ecosystem disservices research: A review of the state of the art with a focus on cities[END_REF], ecosystem services assessments should consider both ecosystem services and disservices (Lyytimäki, 2014a;[START_REF] Ango | Balancing ecosystem services and disservices: smallholder farmers' use and management of forest and trees in an agricultural landscape in southwestern Ethiopia[END_REF][START_REF] Méral | Les services écosystémiques. Repenser les relations nature et société[END_REF][START_REF] Vaz | Integrating ecosystem services and disservices: insights from plant invasions[END_REF], since identifying EDS would allow managers and stakeholders to explicitly address, manage and eventually mitigate some of the negative effects of ecosystem processes [START_REF] Barot | Ecosystem services must tackle anthropized ecosystems and ecological engineering[END_REF][START_REF] Maestre Andrés | Ineffective biodiversity policy due to five rebound effects[END_REF], to understand the interrelated dynamics, and thereby to increase the analytical depth and policymaking relevance of the assessments (Lyytimäki, 2014a).

Conclusion

In our study, the expert knowledge elicitation method used enabled us to assess both ecosystem services and disservices amounts for a large number of different ecosystem types. Our results indicate a lower potential of the Scarpe-Escaut Regional National Park ecosystems to produce ecosystem disservices compared with ecosystem services. Although ecosystem disservices are acknowledged, they can be considered less important than the services, both in quantity (scores) and in variety (number of disservices).

We interpreted the significant positive correlations observed between ecosystem services and health disservices as resulting from similar ecosystem characteristics, functions and/or species groups that can generate both positive and negative effects. As a consequence, management or policies options aiming to promote some ecosystem services will very likely result in increases in some ecosystem disservices as well. This highlights the importance of ecosystem services assessments that are not limited to the positive aspects only.

Moreover, considering ecosystem disservices with the general framework of ecosystem services is also a way to gain a better understanding of our natural environment, integrate our dependence on it, and thereby improve the perception of positive services. The participants in the evaluation acknowledged the importance of being able to express negative impacts of ecosystems and species in addition to recognising their benefits. We emphasise that it is important to evaluate both ecosystem disservices and ecosystem services to implement management of the ecosystems, while respecting the functioning of the ecosystems, to develop positive effects while limiting negative ones.
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Fig. 1 .

 1 Fig. 1. Distinction between EDS resulting from the ecosystems management (orange dotted arrow); EDS from ecological processes and/or functions (red dashed arrow); EDS as a "negative provision" of ES (green box) and depending on the point of view of individual or societal groups, space and time, effects of the same ecosystem can be considered as either ES or EDS (blue double line)

Fig. 3 .

 3 Fig. 3. Methodology for expert-based evaluation of capacity of ecosystem types to supply ecosystem services and ecosystem disservices (see Campagne et al., 2017). ES: Ecosystem services; EDS ecosystem disservices;ET: Ecosystem Types.

Fig. 4 .

 4 Fig. 4. Box and whisker plots of the EDS scores grouped by broad ecosystem type: EDS1 (Wild animal attacks), EDS2 (Plant allergies and poisoning), EDS3 (Disease transmission), EDS4 (Damage to infrastructures), EDS5 (Pest damage to agriculture), EDS6 (Carbon release)

Fig. 5 .Fig. 6 .

 56 Fig. 5. Bundles of the capacity of the four broad ecosystem types to generate EDS and ES types: EDS1 (Wild animal attacks), EDS2 (Plant allergies and poisoning), EDS3 (Disease transmission), EDS4 (Damage to infrastructure), EDS5 (Pest damage to agriculture), EDS6 (Carbon release), PS (Provisioning Services), RS (Regulating Services) and CS (Cultural Services). The wedges in the chart are same-shaped; their length (radius) indicates the capacity of the ecosystem type to generate ES and EDS.

  

  

  and at different scales (e.g. local scale in[START_REF] Nedkov | Mapping Ecosystem Services Supply in Mountain Areas: a Case Study of Seven Rila Lakes, Bulgaria[END_REF] national scale in Depellegrin et al., 2016, and European scale in Stoll et al. 2015). Some limits of this method, as applied in previous studies, have been pointed out in[START_REF] Hou | Uncertainties in landscape analysis and ecosystem service assessment[END_REF] and[START_REF] Jacobs | The Matrix Reloaded": A review of expert knowledge use for mapping ecosystem services[END_REF]: poor
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	methodological transparency, lack of reproducibility and lack of appropriate factoring on uncertainty.
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Table 1 .

 1 Definition of Ecosystem Disservices assessment in the Scarpe-Escaut Regional Natural Park (Type of direct negative impacts is based on VonDohren and Hasse, 2015) 

	Type of direct negative impacts	EDS	Definition
	Health impacts		

[START_REF] Ango | Balancing ecosystem services and disservices: smallholder farmers' use and management of forest and trees in an agricultural landscape in southwestern Ethiopia[END_REF][START_REF] Dobbs | Multiple ecosystem services and disservices of the urban forest establishing their connections with landscape structure and sociodemographics[END_REF][START_REF] Lyytimäki | Ecosystem disservices: Embrace the catchword[END_REF][START_REF] Shapiro | Accurate accounting: How to balance ecosystem services and disservices[END_REF] Von Döhren and Hasse, 2015)

, and meetings were held with local managers in order to adapt it to the local specific context. The 6 EDS, presented in Table

1,

were identified as those most relevant to the local context by the local experts involved in the participatory scoring. This capacity matrix counted 25 ES (9 provisioning services, 11 regulating services and 5 cultural services) and 6 EDS. The total dataset comprised 33 ET x (25 ES + 6 EDS) x 17 experts. VERSION AUTEUR. A citer : Campagne C.S, Roche P.K., Salles J-M. (2018) Looking into Pandora's Box: ecosystem disservices assessment and correlations with ecosystem services. Ecosystem Services 30, 126-136. https://doi:10.1016/j.ecoser.2018.02.005 8

  Table 2). A Kruskal-Wallis VERSION AUTEUR. A citer : Campagne C.S, Roche P.K., Salles J-M. (2018) Looking into Pandora's Box: ecosystem disservices assessment and correlations with ecosystem services. Ecosystem Services 30, 126-136. https://doi:10.1016/j.ecoser.2018.02.005 9test and Mann-Whitney pairwise comparison test with a Bonferroni correction were significant between EDS1, EDS2, EDS3 and EDS4, EDS5, EDS6 (pBonf.Corr < 0.001). There were no significant differences between EDS1, EDS2 and EDS3, or between EDS4, EDS5 and EDS6. The highest score was EDS of Ecological impacts (EDS6 Carbon release) in "Towns, villages and industrial sites" with 4.20.

Table 2 .

 2 Capacity matrix of ecosystem disservices on the Scarpe-Escaut Regional Natural Park (Type of negative effects is based on VonDohren and Hasse, 2015) 

				Health impacts		Economic impacts	Ecological impacts
			Wild animal attacks	Plant allergies or poisoning	Disease transmission	Damage to infrastructure	Pest damage to agriculture	Carbon release
			EDS1	EDS2	EDS3	EDS4	EDS5	EDS6
	Aquatic ecosystems		2.25	0.69	2.05	1.08	0.64	0.87
	Freshwater	ET1	3.00	0.38	2.50	1.27	0.81	0.67
	Bottom or shores of unvegetated water bodies	ET2	1.88	0.19	1.88	0.67	0.31	0.53
	Aquatic vegetation	ET3	1.88	1.06	2.13	0.67	0.44	0.67
	Running water	ET4	1.31	0.13	1.44	2.73	1.25	0.40
	Submerged vegetation	ET5	1.88	0.44	1.81	0.60	0.31	0.60
	Low marshes, transition bogs, springs	ET6	3.56	1.94	2.56	0.53	0.69	2.33
	Agricultural ecosystems		1.82	2.30	1.76	0.18	0.74	0.69
	Steppes and dry calcareous grasslands	ET7	1.94	2.25	1.81	0.20	0.81	0.67
	Grasslands containing heavy metals	ET8	1.33	2.07	1.80	0.33	1.00	0.53
	Acidic grasslands and fossil dunes	ET9	1.94	2.31	1.88	0.13	0.69	0.47
	Wet margins with tall grass/weed	ET10	2.44	2.69	2.38	0.13	0.75	0.80
	Wet meadows	ET11	2.19	2.63	2.19	0.13	0.50	0.87
	Water's edge vegetation	ET12	2.38	2.38	2.25	0.27	0.56	0.80
	Mesophilic grasslands	ET13	1.94	2.50	1.75	0.13	0.63	0.60
	Fodder grasslands	ET14	1.63	2.63	1.50	0.13	0.69	0.47
	Improved grasslands	ET15	1.56	2.19	1.38	0.13	0.69	0.73
	Crops	ET16	1.06	1.44	1.00	0.33	1.00	1.20
	Grass strips	ET17	1.75	2.38	1.69	0.13	0.75	0.53
	Orchards	ET18	1.69	2.19	1.50	0.07	0.88	0.67
	Forest ecosystems		2.54	2.45	2.34	0.84	0.98	0.76
	Moors	ET19	2.44	2.50	2.25	0.47	0.88	0.53
	Thickets	ET20	2.38	2.44	2.25	0.87	0.94	0.73
	Deciduous Forests	ET21	2.88	2.81	2.63	0.93	1.00	0.73
	Riparian forests, wet forests and wet thickets	ET22	3.44	2.75	2.94	0.80	1.06	0.93
	Deciduous plantations	ET23	2.50	2.38	2.25	0.87	1.19	0.87
	Conifer plantations	ET24	1.81	1.56	2.00	0.87	1.13	0.87
	Hedgerows. tree alignments	ET25	2.38	2.69	2.06	1.07	0.69	0.67
	Urban ecosystems		1.25	1.55	1.11	0.72	0.76	2.24
	Urban parks and large gardens	ET26	1.50	3.06	1.25	0.87	0.38	1.33
	Towns, villages and industrial sites	ET27	1.31	2.25	1.31	0.67	0.56	4.20
	Active quarries	ET28	0.44	0.19	0.19	1.00	0.88	3.00
	Abandoned quarries	ET29	1.56	1.56	1.31	0.53	0.56	1.13
	Slag heaps	ET30	1.44	2.00	1.25	0.60	0.81	1.53
	Railway and roadside fallows	ET31	1.31	1.75	1.19	0.80	1.19	2.13
	Industrial water bodies	ET32	1.88	0.81	2.00	0.60	0.88	1.33
	Road and rail networks	ET33	0.56	0.75	0.38	0.67	0.81	3.27
	All ecosystem types		1.91	1.88	1.77	0.61	0.78	1.12

Table 3 .

 3 Spearman correlation matrix (significant correlations in bold, cell colour light grey p < 0.05; dark grey p < 0.01)

Table 3

 3 

	with CS1

). EDS1 (Wild animal attacks) was significantly (p < 0.05) correlated with all ES, with highly significant (p < 0.01) correlations with RS9 (Storm protection), RS11 (Nuisance control), PS3 (Wild plants and fungi), PS4 (Wild animal provisioning services), and
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		Health		Economical	Ecologic al					Regulating Services (RS)								Provisioning Services (PS)				Cultural Services (CS)	
	Wild animal attacks	Plants and their pollens can cause allergies	or poisoning	Disease transmission	Damage on infrastructures	Pest damages to agriculture	Carbon release	Atmospheric composition and climate	regulation	Disease control	Pest control	Maintaining nursery populations and habitats	Pollination and Seed dispersal	Maintenance water quality	Maintenance soil quality/ Land/soil formation and composition	Mass stabilisation and control of erosion rates	Protection against storms	Protection against floods	Limitations of noise pollutions and odour and visual nuisances	Cultivated crops (including seaweed farming)	Reared animals and animals from aquaculture	Wild plants, algae, fungi and their outputs	Wild animals and their outputs	Drinking water	Materials and fibres	Secondary resources / Outputs from domestic food used for no human comsuption	Genetic materials	Biomass-based energy sources	Emblematic and symbolic	Existence and bequest	Aesthetic	Physical and experien-tial interactions	Knowledge, scientific and educational
	EDS1 EDS2 EDS3 EDS4 EDS5 EDS6 RS1	RS2	RS3	RS4	RS5	RS6	RS7	RS8	RS9 RS10 RS11 PS1	PS2	PS3	PS4	PS5	PS6	PS7	PS8	PS9	CS1	CS2	CS3	CS4	CS5
	EDS1	0.46 0.95 0.01 -0.05 -0.22 0.83 0.82 0.74 0.81 0.55 0.77 0.82 0.79 0.61 0.82 0.66 0.10 0.38 0.67 0.64 0.70 0.44 0.35 0.81 0.48 0.62 0.59 0.69 0.47 0.56
	EDS2			0.38 -0.24 -0.07 -0.08 0.47 0.65 0.73 0.30 0.83 0.26 0.77 0.73 0.79 0.39 0.71 0.32 0.25 0.79 0.25 0.09 0.48 0.61 0.49 0.63 0.31 0.37 0.36 0.35 0.25
	EDS3				0.09 0.04 -0.24 0.84 0.78 0.70 0.80 0.47 0.78 0.77 0.76 0.57 0.81 0.67 0.03 0.28 0.56 0.60 0.70 0.40 0.21 0.75 0.41 0.60 0.54 0.68 0.43 0.57
	EDS4					0.33 0.25 0.15 -0.17 -0.19 0.06 -0.32 0.02 -0.18 -0.13 -0.02 -0.07 0.04 -0.01 -0.42 -0.18 0.13 0.12 0.06 -0.50 -0.17 -0.02 0.05 0.00 0.06 0.26 0.02
	EDS5					0.33 0.25 0.05 -0.04 0.06 -0.15 0.10 -0.23 0.01 0.03 0.11 -0.18 0.14 -0.09 -0.19 0.04 0.00 -0.16 0.23 -0.02 -0.10 0.30 0.01 -0.07 -0.09 0.01 -0.05
	EDS6						0.08 -0.23 -0.32 -0.45 -0.31 -0.23 -0.38 -0.33 -0.36 -0.03 -0.33 -0.21 -0.26 -0.61 -0.25 -0.56 -0.36 0.15 -0.31 -0.42 0.00 -0.36 -0.26 -0.38 -0.14 -0.35

3. The SE-RNP matrix (Campagne, 2016)

  ) Looking into Pandora's Box: ecosystem disservices assessment and correlations with ecosystem services. Ecosystem Services 30, 126-136. https://doi:10.1016/j.ecoser.2018.02.005 17 Finally, whatever progress can be made in the evaluation of disservices, damage will always be more perceived by certain categories of agents than by others, depending on their exposure and sensitivity. VERSION AUTEUR. A citer : Campagne C.S, Roche P.K., Salles J-M. (2018) Looking into Pandora's Box: ecosystem disservices assessment and correlations with ecosystem services. Ecosystem Services 30, 126-136. https://doi:10.1016/j.ecoser.2018.02.005 𝑜 and 𝑉 𝐸𝑇 𝑘,𝑜 ) x 17 experts (n). The capacity matrix SE-RNPwet is 33 ET by 25 ES, thus 153 scores in total. Appendix 2 presents the final score by means with parametric approaches µ ̂k,i 1 . The confidence scores of this data set are not used in the paper and so are not presented here. VERSION AUTEUR. A citer : Campagne C.S, Roche P.K., Salles J-M. (2018) Looking into Pandora's Box: ecosystem disservices assessment and correlations with ecosystem services. Ecosystem Services 30, 126-136. https://doi:10.1016/j.ecoser.2018.02.005

		-	Nutrition -Biomass for human consumption: Cultivated crops (including seaweed farming) (ES12), ES15 ES16 ES17 ES18 ES19 ES20 ES21 ES22 ES23 ES24 ES25
	ET1		4.1	Reared animals and animals from aquaculture (ES13), Wild plants, algae, fungi and their outputs 3.8 0.4 0.9 2.8 0.4 4.0 3.8 4.4 4.5 4.1
	ET2		2.9	(ES14), Wild animals and their outputs (ES15) 3.1 0.3 0.2 1.6 0.1 2.0	2.0	2.5	2.4	2.6		
	ET3 ET4 ET5 ET6	--	2.8 3.5 2.8 2.9	1.5 Freshwater: Drinking water (ES16) 1.0 0.6 2.6 3.8 0.3 0.6 2.3 Raw materials: Materials and fibres (ES17), Secondary resources / Outputs from domestic food used 0.6 2.9 2.8 4.1 1.7 3.8 0.3 4.1 3.6 4.4 3.9 4.2 1.4 0.8 0.7 2.6 0.3 2.4 2.7 3.5 1.5 3.6 for non-human consumption (ES18), Genetic materials (ES19), Biomass-based energy sources (ES20). 3.2 2.1 1.3 3.2 2.3 4.3 4.3 4.6 2.2 4.6
	Cultural Services (with 2 subdivisions): ET7 2.6 1.2 0.8 1.5 3.2	0.8	3.5	3.1	4.1	2.6	4.2		
	ET8		0.6	0.2	0.3	0.3	1.6	0.3	2.1	2.1	2.5	1.0	3.9		
	ET9	-	2.2	Representations (subjective point of view): Emblematic and symbolic (ES18), Existence and bequest 0.9 0.6 1.3 2.5 0.8 2.8 3.0 3.2 2.4 3.9
	ET10		2.4	(ES19), Aesthetic (ES20) 1.9 1.4 1.4	2.7	1.1	2.2	2.6	3.4	2.1	3.5		
	-Accordingly, this total dataset comprised 1023 ES/ET expert scores (Y k,i,o ) x 25 + 33 confidence scores ET11 2.8 2.8 1.8 3.5 3.2 1.3 3.5 3.6 4.1 2.6 3.9 Use (objective point of view): Physical and experiential interactions (ES21), Knowledge, scientific and ET12 2.5 1.9 2.4 1.5 2.8 1.3 2.8 3.2 4.2 1.9 3.7 educational (ES22) ET13 3.2 1.4 1.7 2.9 2.8 1.5 2.2 2.9 3.2 1.9 3.0 ET14 3.0 1.2 1.6 4.1 2.6 1.8 2.5 2.8 2.9 1.5 2.5
	(respectively 𝑉 𝐸𝑆 ET15 2.5 0.8 ET16 2.2 0.6 ET17 2.9 1.1 ET18 2.1 1.2 ET19 2.7 1.2 ET20 2.9 1.1 ET21 3.8 2.0 𝑖,Appendix ES1 1.4 3.5 2.1 3.4 3.6 1.4 1.1 1.8 2.1 1.3 1.9 2.1 1.6 1.8 2.9 2.1 1.8 2.4 4.1 1.5 3.5 ES2 ES3 ES4 ES5 ET22 3.4 2.5 3.7 1.3 3.6 ET1 2.8 1.8 2.0 4.2 0.9 ET23 2.8 1.4 4.1 1.4 1.9 ET2 1.6 1.1 1.0 3.1 0.4 ET24 1.9 1.1 4.2 0.8 1.7 ET3 2.5 1.9 1.8 4.6 1.6 ET25 3.0 1.7 3.1 1.6 2.8 ET4 2.1 1.6 1.8 3.5 2.0 ET26 0.7 0.6 0.8 1.1 1.1 ET5 2.4 1.9 1.6 4.4 1.4 ET27 0.2 0.1 0.3 0.2 0.3 ET6 3.7 2.2 1.9 4.5 2.3 ET28 0.3 0.3 1.8 0.3 0.1 ET7 1.8 2.1 2.2 3.9 3.8 ET29 1.6 1.5 0.7 0.8 1.5 ET8 1.5 1.4 1.6 1.9 2.4 ET30 1.6 0.2 1.8 0.9 1.9 ET9 2.0 1.8 2.0 3.4 3.3 ET31 1.0 0.2 0.6 0.4 0.9 ET10 2.7 2.3 2.5 4.1 3.9 ET32 0.5 1.0 0.3 0.2 0.5 ET11 2.6 2.5 2.6 3.9 4.0 ET33 0.5 -0.1 -0.3	1.4 3.3 0.9 1.6 1.8 2.4 4.4 ES6 4.1 3.6 4.3 2.5 4.3 4.4 3.8 3.5 1.3 4.3 0.2 4.6 0.1 1.9 0.8 0.4 1.3 2.2 0.9 3.6 0.1 4.1 0.1	1.4 1.8 1.5 2.9 3.2 2.2 4.2 ES7 4.1 0.9 2.1 0.7 1.4 1.5 3.6 0.5 2.1 1.6 1.3 3.1 0.4 3.2 1.3 0.9 3.8 3.1 0.6 3.9 0.5 3.7 0.1	1.6 2.2 1.5 3.5 3.2 2.2 4.1 ES8 4.3 1.9 2.0 1.3 1.4 2.9 3.8 0.9 2.6 2.8 2.1 3.2 0.8 2.8 1.7 2.5 3.8 2.9 0.9 3.6 0.9 3.7 0.4	1.8 1.6 2.3 3.7 4.2 2.8 4.6 ES9 4.8 0.3 2.4 0.1 1.9 0.4 4.1 0.2 3.4 0.6 1.7 1.2 0.3 0.6 1.6 0.4 3.1 0.9 0.5 1.1 0.5 1.0 0.2	1.4 1.3 1.5 2.4 2.6 2.2 4.2 3.7 ES10 ES11 ES12 ES13 ES14 1.8 1.6 2.4 3.2 3.6 2.8 4.4 4.6 3.8 1.4 0.7 2.7 2.5 2.2 0.6 2.9 0.4 0.2 1.7 2.1 1.8 0.3 3.1 1.9 0.4 0.9 2.0 3.7 0.7 2.4 1.4 0.5 1.9 4.4 2.8 0.8 2.9 1.6 0.4 0.6 2.6 2.1 0.8 4.5 2.0 0.1 0.9 0.2 1.5 1.4 1.7 1.8 0.2 2.2 1.6 2.8 1.6 1.9 1.8 -0.1 3.1 4.0 0.2 2.1 1.7 0.2 1.9 0.8 1.5 1.4 3.6 2.5 0.1 1.1 0.8 1.4 1.6 4.2 2.2 0.8 3.3 2.4 0.3 0.9
	ET12		2.8	2.4	2.4	4.3	3.4	4.3	3.4	3.8	1.3	3.8	2.3	0.3	0.8	1.5
	ET13		2.2	2.1	2.1	3.2	3.4	2.9	3.1	3.5	0.8	3.0	1.7	0.5	3.9	2.2
	ET14		1.9	2.1	2.2	2.9	2.6	2.4	2.8	3.5	0.9	3.1	1.7	0.7	3.1	1.9
	ET15		1.8	1.7	1.7	2.2	1.8	1.6	2.0	3.1	0.8	2.6	1.4	0.6	3.2	1.6
	ET16		1.2	1.5	1.1	1.4	1.2	0.3	0.4	0.4	0.3	0.8	0.7	4.9	0.9	0.5
	ET17		1.9	1.8	2.2	3.1	3.4	2.9	2.8	3.4	0.9	2.6	1.8	0.5	1.2	1.6
	ET18		2.4	1.7	2.1	3.2	3.5	2.0	2.6	3.1	1.9	2.5	2.7	4.9	1.4	1.1
	ET19		2.2	2.1	2.8	3.6	3.7	2.6	3.4	3.6	1.4	2.4	2.3	0.3	1.6	2.0
	ET20		2.5	2.2	2.8	4.1	3.6	2.7	3.8	4.0	2.5	2.5	2.8	0.4	0.8	2.4
	ET21		4.4	2.6	3.1	4.4	3.8	3.5	4.4	4.5	4.1	3.4	4.1	0.4	1.1	3.2
	ET22		4.5	2.6	3.1	4.6	3.8	4.1	4.5	4.6	4.1	4.6	4.2	0.4	0.8	2.6
	ET23		3.6	1.9	1.9	3.3	2.8	2.9	3.5	3.8	3.1	3.2	3.4	0.6	0.9	2.3
	ET24		3.1	1.7	1.5	2.6	2.1	2.1	2.1	3.1	2.9	2.1	3.4	0.4	0.3	1.1
	ET25		3.4	2.2	2.5	3.9	3.5	3.4	3.7	4.2	3.8	3.5	3.9	1.3	0.8	2.2
	ET26		2.1	1.4	1.6	2.5	2.8	1.7	1.7	1.8	1.7	1.5	2.9	1.2	0.5	0.9
	ET27		0.3	0.7	0.9	1.5	0.9	0.1	0.1	-	0.8	0.1	0.1	0.4	0.5	0.4
	ET28		0.2	0.7	0.9	1.1	0.6	0.2	-	0.1	0.2	0.5	0.1	0.1	-	0.1
	ET29		0.9	0.9	1.1	3.1	2.1	1.2	0.5	0.6	0.3	1.0	1.0	0.1	0.2	0.9
	ET30		1.2	1.5	1.5	3.2	2.6	0.8	0.4	0.5	0.9	0.4	1.4	0.3	0.8	1.1
	ET31		0.6	1.3	1.2	2.1	2.2	0.4	0.3	0.5	0.3	0.2	0.4	-	0.2	0.5
	ET32		0.7	0.9	0.9	1.6	0.9	0.8	0.4	0.5	0.3	1.9	0.4	-	0.1	0.2
	ET33		-	0.7	0.6	0.4	1.2	0.1	0.1	0.1	-	0.1	-	-	0.1	0.3
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Supplementary data

Appendix 1. Details of the expert panel

Our aim was to produce estimates of the biophysical capacity of an ecosystem to provide ES. We restricted the panel of eligible experts to those having both local and global ecological knowledge of the area in order to take into account all major ecosystem types and all major activities applied there. We generally tried to follow the recommendations of [START_REF] Jacobs | The Matrix Reloaded": A review of expert knowledge use for mapping ecosystem services[END_REF] on forming a relevant sample of experts with specific affinity to their territory. The experts considered included researchers with expertise in ecology and/or ES, project or site managers, technicians working in environmental or ecological fields, and heads of territorial organizations such as the water agency, regional chamber of agriculture, regional professional centre for forest owners, regional environmental science council, regional conservatories of natural areas, national botanical conservatory, local or regional departments of environmental affairs. The departmental hunting and fishing federation was also represented, along with associations for environmental protection and naturalists.

Of the 17 participants involved: 11 were men, 5 researchers or PhD students and the other 12 were engineers working at different hierarchical levels. For their ecological knowledge we considered the field of their work: 59% were multidisciplinary, 18% were botanists, 12% were specialists in aquatic ecosystems, 6% in agricultural ecosystems and 6% in forest ecosystems.

For each of the ES assessments, the participants were invited to a workshop dedicated to filling out capacity matrix scores. Any participant who was unable to attend the workshop was interviewed individually. During the workshop and the personal interviews, participants were informed about the state of the art in ES, the study, the methods, and the list of ES and ET. We took time to discuss and clarify all the definitions involved in the matrix and the scoring. We proposed completing the matrix in columns, and giving a score by comparing the different ES capacities of each ET. Our experience showed that this was an effective way to fill in the matrix. The workshops lasted one day, with the morning session dedicated to presenting all the definitions, and the afternoon left for participants to fill in the matrices and discuss their understanding of the scorings. In both situations (workshop or personal interviews), we let people give their own score independently. The difference between the two approaches lies in the dialogue initiated in the workshop after the scoring, where everyone was given time to voice their chosen score and open a dialogue on any divergences. At the beginning of the workshop, we defined and specified the rules of dialogue: freedom of speech and to voice divergent opinions, and the possibility of constructive criticism.

Appendix 2. Details and final scores of the matrix of 2016

The matrix was completed in 2016 and consisted of a panel of 17 experts in the "Scarpe-Escaut" RNP (noted SE-RNP all) intended to be more exhaustive, since it integrated all land cover types: