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Open worldwide geographical information databaseslandscape, climate, population, vegetation, land cover, practices and so forthare frequently mobilized the study of poorly gauged watersheds. More generally, the variety of such databases is an opportunity for collecting information and for evaluating indicators on a common basis. Although the European Long Term Social Ecological Research (eLTER) network already produced some indicator maps at the level of the European continent, such global representations do not allow for a straightforward local inter-site comparison. This study focuses on the evaluation and the representation of some local indicators for a prescribed set of geographical areas. As a case study, we consider the French long term social ecological research network, namely Réseau des Zones Ateliers, which conducts action-oriented studies on social ecological systems such as river basins, rural, urban or mountainous territories, or protected areas in Metropolitan France and outside Europe. Beside this general description, it is of prime interest for this network to assess and to bring to light the so -called ecological gradients for the design of new research.

Through software engineering, some general workflow is set up from raster extraction to the evaluation of social and ecological indicators. These are mean values for temperature and vegetation index, percentages for land cover and biogeographical regions, or quantiles for population density. Their representation by means of a table of pie charts allows for inter-site comparisons at one glance.

Their publication in a data warehouse is also considered.

The workflow is operated on 7 of the 15 Zones Ateliers (ZA), yielding 72 pie charts that aggregate about 2500 data on half an A4 page. As expected, some gradients reflecting the diversity in the territories already appear in this table of pie charts. For instance, the results for 2 ZAs (in Brittany) are very similar and come in support to their joint research project on the land-sea continuum. More results will be presented in the extended abstract.

The workflow is of general use to get indicators and perform comparisons over a prescribed set of geographical areas (watershed, eLTER sites, protected areas, for instance.

Introduction

Open, worldwide, geographical information databases are an opportunity for the assessment of heterogeneity among a long term social ecological research (LTSER) network or a federation of protected areas. For instance, monthly gridded variables about climate, population, vegetation or land cover already provide a coarse but relevant information. According to the number of files and possible indicator values, the provision of both a general workflow and a smart representation mode are necessary to the assessment of social ecological gradients over a LTSER network.

The French LTSER network and the workflow are presented in Section 2. Indicators are displayed as pie charts in Section 3 for a straightforward inter-site comparison. Advantages and limits are discussed in Section 4. A conclusion is proposed in Section 5.

Settings

The Réseau des Zones Ateliers (RZA) [START_REF] Bretagnolle | Action-orientated research and framework: insights from the French long-term social-ecological research network[END_REF] is the French distributed research infrastructure dedicated to social ecological systems delimited by a river basin, some rural, urban or mountainous territories, or protected areas in Metropolitan France and outside Europe. Its 15 Zones Ateliers (ZAs) put emphasis on human-nature interactions and sustainability by means of in situ social ecological observations and action-oriented experimentation.

Although the RZA promotes open science, the current heterogeneity in the observed variables, in the acquisition protocols and in the data formats in use may restrain inter-ZA comparisons. A quantitative assessment of the so-called ecological is thus of prime importance for the development of new research within the RZA.

Retrieving and compiling heterogeneous data is among the scientific hot issues. For instance, the Long-Term Ecosystem Research network (eLTER) develops some R package called ReLTER [START_REF] Oggioni | ReLTER: An Interface for the eLTER[END_REF] for the extraction of data from publicly available resources to enrich on-site observations. Besides eLTER also produced some indicator maps at the level of the European continent [START_REF] Wohner | Assessing the biogeographical and socio-ecological representativeness of the ILTER site network[END_REF]. Clearly, such representations do not yet allow for straightforward local inter-site or inter-ZA comparisons.

To go one step beyond, a general workflow ranging from raster extraction to the evaluation of social and ecological indicators is proposed together with a dedicated representation mode. In Fig. 1, the workflow phases are mapped with regards to Findable-Accessible-Interoperable-Reusable (FAIR [START_REF] Wilkinson | The fair guiding principles for scientific data management and stewardship[END_REF]) principles.

Firstly, social and ecological raster data (land cover, population, temperature or vegetation, for instance) should be findable using either a general browser or thematic ones (like NEO for earth observations or DEIMS-SDR for eLTER sites). Secondly, data should be accessible. Data providers offer more or less complex application programming interfaces and file formats. Interoperability is thus an issue. ReLTER solves it by proposing an interface. We choose to download files to ensure repeatability and to limit the number of remote accesses. The Matlab environment is chosen to manage the different file formats and the geographical information (GIS) analysis [START_REF] Schwanghart | Topotoolbox: A set of matlab functions for topographic analysis[END_REF]. Fourthly, data are reused for a geographical (GIS) analysis. This is carried out by means of computational loops over the ZAs' list, variables, and dates. The crop process yields a large number of sub-rasters. Indicators are computed as mean values for land surface temperature day (LSTD [START_REF] Wan | G: MOD11C3 MODIS/Terra Land Surface Temperature/Emissivity Monthly L3 Global 0[END_REF]) and normalized difference vegetation index (NDVI [START_REF] Didan | MOD13C2 MODIS/Terra Vegetation Indices Monthly L3 Global 0[END_REF]), percentages for land cover (LC [11]) and biogeographical regions (BIOG [START_REF]Biogeographical regions[END_REF]). Quantiles and a logarithmic scale are used for population density (GPW4 [START_REF] Ciesin | Gridded Population of the World, Version 4 (GPWv4)[END_REF]). Their representation as a table of pie charts allows for some inter-site comparisons.

Finally, the indicator set is published in a data warehouse [START_REF] Charpentier | Collection of social ecological indicators for the assessment of gradients of the Metropolitan Zones Ateliers[END_REF]. Throughout the study, additional sites, rasters and indicators were considered to check the robustness of the workflow. 

Results

Seven 7 Zones Ateliers comprising Alpine (ZAA, Alpes), urban (ZAEU, Strasbourg), Their limits downloaded from DEIMS-SDR are used to crop rasters (Fig. 2) such as for the BIOG.variable (Fig. 2). Note that ZAL's polygon corresponds to the Loire river and its tributaries. From the workflow operated on 7 ZAs and 5 variables we select 42 pie charts plotted in Fig. 3. The BIOG line draws ratios computed from Fig. 2. The GPW4 and LC charts clearly distinguish the urban ZAEU from the other ZAs. Similarly, the ocean part of the ZABRI is well rendered by the land cover variable.

The last 3 indicators describe evolutions of vegetation (NDVI) and land surface temperature (LSTD) on a monthly or a yearly basis. Mean monthly NDVI pies reflect the greenness of the land. Under oceanic ZAAR and ZABRI are the greenest areas all along the year. In a different climate zone, ZAA and ZAEU experience the largest NDVI variations at the same time, but for different reasons. In winter, the Alps are covered by snow while the leafless deciduous trees let visible the urban fabric within ZAEU. The deviations to the yearly mean temperature (last line of Fig. 3) inform on climate variation from 2001 to 2020. The second decade is warmer than the first one for all the ZAs, especially for continental ZAs.

Discussion

The concise table of chart of Fig. 3 provide indicators computed on a common basis at the level of a social ecological research network. It can be applied to any other set of geographical areas. Similarly, the workflow and the computer code are implemented for a variety of variables and formats. They may be used to deal with new raster sets as far as data are findable and accessible, and information is available to reuse them. Some social and ecological gradients reflecting the diversity in the territories appear. For instance, the very similar results for ZAAR and ZABRI (in Brittany) come in support to their joint research project on the land-sea continuum.

To go one step beyond, smaller territories called ZA's sites may be considered. Site indicators allow for a finer capture of the spatial heterogeneity. These local indicators could be evaluated against open ground-based datasets and on-site observations.

The "FAIR"ness of the datasets we used is not satisfied since these are provided without metadata (except for BIOG), even if data was described in technical reports. A FAIR workflow is thus needed to deal with the diversity of variables and protocols and to propose some indicators to a general audience.

Conclusions

The FAIRness of the data remains a key complex concern for a scientific research.

Although not FAIR within the scientific meaning, open worldwide rasters are usually provided with sufficient information to be reused. To go one step beyond, the heterogeneity in their characteristics is smoothed by implementing a general workflow. The resulting concise, coarse but informative indicator chart informs on the gradients over the RZA social ecological research network, striving for research and opening science opportunities.
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 1 Fig. 1. Workflow.
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 2 Fig. 2: Crop of the European Biogeoraphical regions raster with respect the 7 ZAs. agricultural (ZAAR, Armorica; ZAPYGAR, Pyrenees-Garonne), coastal (ZABRI, Brittany) and riverine (ZAL, Loire river; ZAM, Moselle river) systems are considered.Their limits downloaded from DEIMS-SDR are used to crop rasters (Fig.2) such as for the BIOG.variable (Fig.2). Note that ZAL's polygon corresponds to the Loire river and its tributaries.
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 3 Fig. 3:Table of indicators.