
[image: ]Building the European Biodiversity
Observation Network





Joint Workshop Sierra Nevada LTER and EU BON
EU BON site data management workshop
29-31 January 2014




Minutes


Wednesday, 29 January


The Sierra Nevada global change observatory. Introduction 
Regino Zamora  and Blanca Ramos.

Regino Zamora 
He introduced Sierra Nevada observatory framework as a particular place in Europe (Mountain Island) with a very complete monitoring program covering many areas. Glochamore (European project) is the general framework for their work but they are also funded by the Global Change Monitoring Program (National Government) and also at regional level by different initiatives. They constitute a global change observatory.
Their platform consists in a long term monitoring program (24 groups of indicators including habitat of alpine species, humid like high mountain meadows, alpine ponds, or pine plantations), specific tools to store analyze and consult the generated data (“Linaria” system to be explained during the meeting), field laboratory and communication forum. A whole section is dedicated to gather information from the past, including species distribution maps. The network of monitoring covers the whole area of Sª Nevada (e.g. complete network of weather stations). They work under the concept of monitoring stations is integrated in the REDIAM (Regional Environmental Information Network) in aiming to improve decision making. They collect data on biotic and abiotic indicators with good datasets on birds and mammals. They conduct snow monitoring on the basis of MODIS imaginary. Dissemination is done by training activities, publishing, etc. having a strong network of stakeholders from local managers to UNESCO.

Blanca Ramos 
She focused on the challenges of the conservation management in the Sierra Nevada Biosphere Reserve, a place of very high elevation but close to the coast (e.g. coping with Trumpeter finch and Alpine accentor, high mountain meadows and with semi-desert areas). The main aim from the management point of view is to help ecosystems increasing their resilience. The park has around 80 endemic plants out of 2100 vascular plants including natural forest of Holm oaks, Pyrenean oaks (see excursion), and remnants of Acer opalus, Betula fontqueri, Salix caprea, Salix aria, etc The area is occupied by high mountain scrubland and there is an ancient irrigation system able to conduct snow melting water to agricultural areas in a very distributed way allowing a high area to profit from this crucial resource. The highest diversity and major threats are concentrated in high mountain meadows, ponds, and lakes.
As an example of active management in the park, pine plantations are being providing work for the area during decades, so they are important in the socio-economic point of view. Currently this is being abandoned (forty thousand Ha) constituting a managing challenge. On the one hand, a more “natural” system is pursued without jeopardizing edaphogenesis, increasing structural diversity, promoting natural regeneration and promoting species diversity and the evolution of the brushwood. The monitoring there includes measuring competition, structural and floristic diversity, and ecosystem resilience. Particularly, they are conducting monitoring to assess the influence of clearing intensity (% of clearance) on the evolution of the area in relation to growing rate, regeneration, recruitment of other species, increasing spatial diversity (vertical structure), survival post-treatment, and possible effects of pest events. They are also interested in evaluating the impact of elevation, orientation, the type of machinery used (regeneration, recruitment). Monitoring is conducted in four different areas of different altitude; orientation is on four classes of treatment. On the remnant formations of Pyrenean oak, they conduct adaptive management to better cope with global change. They are also studying the scrubland restoration post-fire. Eight years ago, the fire burned a quite big area, and now the vegetation is starting recovering. They profit from this to conduct different practices to manage this kind of disasters. In summary, their approaches are adaptive management, integrative approach, management evaluation, and broad project dissemination.


Methodologies to monitor the impacts of global change in Sierra Nevada. 
Rut Aspízua and José Miguel Barea

Rut Aspízua (http://prezi.com/trszop0wrza7/copy-of-eubon_methodologies_ps/)
Her talk focused on the variables collected during monitoring, and their spatiotemporal context. Monitoring in Sierra Nevada is done by the University of Granada and the Regional Government in a coordinated way, with 48 different protocols. Some of them started 50 years ago, and some others started very recently like instantaneous monitoring (sensors). They cover all areas from biodiversity to climate and primary productivity (graph in page 11 of provided dossier) in a wide range of measured variables, periodicity, length of the time series, spatial resolution and spatial extent. She highlighted the following:
· What is known from the past in terms of palaeopalynology and palaeolimnology (palaeolimnological indicators in lakes, and reconstruction of the vegetation using palynological analysis)
· Changes in plant cover
Climate is measured with a network of 10 own automatic stations from 600masl to 3100 (near Veleta peak). Once a day those send data by GPRS. They also consider other stations from the AEMET (Spanish weather Agency). Daily upload to the “Linaria” system (see below). They try to build predictive models.

Cryosphere (snow) ecological and economic implications. They perform snow monitoring with MODIS, using a hydrological model for the area, and using three field stations for snow at very specific places (above 3000m) and very specific sensors. The perform snowmelt forecast. 
Water studied in the most important rivers and lakes, monitoring physic-chemical parameters three times a year. They also study biological communities (mainly invertebrates, but also trout populations in seven rivers). 
Florian asked about the impact of climate change on trout, and Rut answered that this impact is clearer for macro invertebrates which now have longer reproductive periods and show a strong relationship between biomass and rainfall previous year. The taxonomic coverage (asked by Stefan) is genus/family.
They also study air pollution by measuring deposition of SO2, NO2, NH3 and O3 with passive dosimeters.
One important aspect they cover is management evaluation, but this was already detailed by Blanca in the previous talk.

José Miguel Barea 
His talk focused on managing points:
1. emerging diseases, 
2. repercussion for biodiversity (potential distribution models), 
3. primary productivity and carbon fluxes,
4. ecosystem services and socio-economy.

Regarding the managing of emerging diseases he mainly focused on the Spanish ibex (Scabies) and the wild boar (Tuberculosis and many others), how this affects species and how climate change influences that.
Regarding repercussion for biodiversity, he focused on the management of the pine processionary moth (pest) and the highest vulnerability to the pest with climate change. He introduced the butterfly monitoring scheme in which they are involved for 5 years aiming to improve species’ distribution models across Europe with some countries fully involved and some regions (Spain) adding information from professionals, but also from volunteers. Mountain bird monitoring is compared with data from a previous study done by Regino 30 years ago. Photo trapping of carnivore mammals (wild cat, badger, red fox…). Monitoring of raptor populations both diurnal and nocturnal. Monitoring of key small mammal species like the water vole, the snow vole, or the mole. Monitoring of flora, including riparian vegetation, wet high mountain pastures, native forest, common juniper thicket and Spanish broom thicket. He also introduced Gloria (global observation research initiative in Alpine Environments) started in 2001 in collaboration with the botanical department of the University of Granada. In this project, data loggers are being implemented. They also monitor productiveness (NDVI) by remote sensing (MODIS). They monitor CO2 and water-vapor exchanges in different ecosystems ranging from high mountain scrublands to wetlands, but also a burned forest area. 
He informed us that they are working in a paper about analyses of monitoring data on abiotic factors.

Regarding Ecosystem services and socio-economy, he mentioned several points including erosion-control services and water-regulation services provided by the ecosystem. 
Questions came up regarding livestock rising and the potential impact on ecosystems (Eloy). They answered that the impact is only important in few localities, but negligible at the regional scale. Hannu showed his interest on the butterflies monitoring, and Anke asked whether long-term monitoring exist in all aspects described and they answered with yes, but coverage depending so much on the monitoring.


Linaria: converting field data into knowledge. Objectives and structure of the information system. ModeleR. OLAP Cubes. Processing remote sensing datasets.

Francisco Bonet
With a funding of 800,000€ from the regional government, national government, and public foundation biodiversidad (800000€) the “Linaria” platform is being running for 4 years and a half. The talk was based on the metaphor of a Spanish Cartoon (a pink elephant carrying a blue backpack). He described the delivery of environmental information from the field (the backpack) to users at three levels. 
· basic: scientist: raw data and metadata
· medium: managers: no time to think, they have to manage the environment every day, 
· high complexity level: regular people. The need news, indicators…

The path is not straightforward:
1. Conceptual framework. What we need to do?
2. Path: real world collectingstoring documentinganalyzing viewingsimplified reality
a. Collecting: several monitoring protocols many of them human mediated using tools such as smartphones, pda, cybertracker software, open data kit…some others are not mediated by humans but by sensors (from satellite to weather stations) using Kepler workflows.
b. Storing: Big data base in postgre sql with more than 600 million records (and growing). 200 tables with some connection. Storing also means managing bibliography (they use the free software “refbase”) with currently more than 2500 references and capabilities to import/export in several formats. They also use a collaborative wiki with information about monitoring protocols, results…with more than 70,000 visits/year. They use Alfresco as content manager. All documents are indexed there.
c. Documenting spatial objects, databases, and other documents (excel sheets, pdf...): Francisco highlighted that this task is even more important than having the information. Their system is compatible with international standards (EML and ISO 19115) and FGDC. They use Metacat. They document information by using web forms that feed a local metadata catalogue. Is listing metadata by using EML. This is harvested by Metacat, which provides information to LTER and KNB. By using these catalogues you can make queries on the information they have. The system also produces xlst files to INSPIRE. Primary biodiversity data are sent to GBIF by using Darwin core archive.
d. Analyzing: probably the most interesting from the point of view of scientists. It is also important to document the analytical process. The tool is called modeleR, which is a model repository (it is a host of “recipes” used to “cook” our data). Source and its standards are translated into the input…an algorithm is used…the mathematical base could be documented by using “Kepler”. The execution of the model is documented by workflows, and even document the provenance of the parameters used in the model. Finally the output could be used to the input of other model. A version management is also available. They are thinking in creating a federation of model repositories connected via web services. “Mondrian” is used to analyze data by using multidimensional cubes Olap (Online analytical processing) that create queries to analyze complex data sets.
e. Viewing by the data portal. They have developed different “skins” for visualization that could be modified easily if the data is well analyzed and stored (the system is robust). They have two data portal. One (in Spanish only) is “Linaria” (http://linaria.ugr.es) where information on monitoring is shown and a news portal. Interesting of the news portal is that this is done automatically when the system realized that new data have arisen. It could also be launched manually if you want to offer any kind of new.

Francisco is given examples:
Supporting decision making: On a small sky resort in the Ragua Mountain pass a company ask for permission to expand the skiing area. Since Linaria provides information on temporal trends in snow duration with different spatial and temporal extents it is clear that capabilities of the area for skiing are diminishing. Therefore, the managing recommendation would be to reject the project. On the basis of the generated graph information about everything considered to generate the graph or whatever, even bibliography is available, so different approaches could be done, new information be incorporated, etc.
Florian asked whether it is possible to load different layers including biodiversity information. Francisco said no, but layers could be downloaded and the user could do it in its machine (which is the regular way of working for GIS technicians).
Other examples are: the impact of climate change on plants. Pynus sylvestris (Eurasian species) expected to decrease and on Pinus halepensis (Mediterranean species) expected to increase.
He also exemplified the quick assessment of ecosystem functioning by applying Olap cubes on the flora phenology database (number of individuals in a given phenological stage). You can play a lot with data, which may be useful for managers and other end-users…
A promising line is the development of an indicator system from the field information. It is in progress having invested one year in reviewing bibliography from where they got a first list of potential indicators that should match the spatial units considered in the platform.
The last example is including R utilities embedded in the system on the basis of meteorological information showing r outputs of the analyses.

Signing up in Linaria is for free. You just need to give an email, and once registered one could access all the information stored there and download it in shp, kml, wms/wfs formats.
A final remark is used to notice the difficulty of speaking about future in Spain (due to high variability in funding and the absence of long-term perspectives from the funding agencies). In spite of this, they are currently working in modularity (implementation of different modulus), semantic, sensor network, and augmented reality.
Questions arise by Hannu, asking how far test sites of EU BON are from SªNevada approach. Eloy and Stefan answered that this could be considered a golden standard to achieve in a medium-term future, but for now, the heterogeneity between sites and the lack of computer force in the majority of them makes the task difficult. Both agree in starting building a good metadata repository.
Francisco Pando asked about commonalities with BioVel. Francisco said that he has no idea yet because they did not come in touch and who is the owner of the information. Francisco said that the regional government is the owner of the information network in which they are involved and for this reason they require user to register before send them information. Francisco also highlighted that this is the second contact with EU BON and it is still not clear to him whether they are a testing site…Florian asked about aggregated indicators and their interest in EBVs, and Francisco answered that there is currently nobody in his team to advance in this direction, but of course the topic is still interesting for them.


Short introduction of EU BON, aims and work packages, particularly regarding test sites

Anke Hoffmann (MfN): Introduction to EU BON 
She provided a general overview of the project. The integration of biodiversity data is a big challenge. EU BON will build on existing information structures such as GBIF and Lifewatch. Main objective of EU BON is to build a substantial part of GEO BON also in the light of the IPBES. The project aims to integrate data from remote sensing, freshwater, marine and terrestrial ecosystems and on top of that it deals with data standards and interoperability, analysis tools, patterns and trends, common monitoring schemes, testing concepts and science policy interface. Anke explains the general arrangement of the project, and its work packages with a brief description of them. 

[bookmark: _GoBack]Juan Negro (CSIC): WP5 goals and activities - what does EU BON expect from established and operating testing sites
Juanjo explained the administrative structure of his site (in relationship with Granada). In principle they are independent units, but linked by the environmental information network REDIAM of the regional government (Junta de Andalucia). As previously mentioned by Francisco, the situation of Sierra Nevada as EU BON partner is not clear at the moment, and he asks the management team of the project to seriously consider them as partner. MfN should decide about what they can offer to the University of Granada. 
Afterwards he came to the progress of the test site Doñana covering the main task of the WP (milestones, deliverables and general tasks). He presented the site as a combination of three different aspects: Monitoring site, EU BON site and virtual lab. As monitoring site, Doñana belong to different regional, national and international initiatives with different task to be performed in terms of monitoring, so the provision of these data are somehow inherent to the activity of the site. Monitoring there started with bird ringing, but now the scope is much wider.
Some of the topics were explained together with Carlos Rodriguez. Juanjo introduced also Antonio Garcia, who was giving information about the main architecture of the EU BON portal and he explained how the main objective is to create a network of biodiversity networks. He introduced some components required to finally build the portal, such as the Service Oriented Architecture (SOA), the Service BUS application, and how to create web services for the community.
A question arises from Francisco Pando that highlighted the unresolved problems of taxonomy (absence of perfect match between species ID and species name) in the resources to be used by the portal such as EU NOMEN. Antonio explained that we should follow the INSPIRE directive that suggests this as main backbone for taxonomy and Francisco suggested to add some other resources to improve the resolution capacity of the tool.

Stefan Stoll (SGN): EU BON test site Rhine-Main Observatory 
He described the site with permanent plots that are monitored and also other plots that are not subject of intensive, but extensive monitoring. It is a quite urban area, with agriculture and settlements (plus forests). The institute is specialized in benthic macro invertebrates with multihabitat sampling. They also sample Carabid beetles and spiders in the riverine habitat. They work closely with environmental agencies in Germany (FENA and HLUG). They also use land use orthophotos to map biotopes, and monitor abiotic variables like chemicals in the river, hydrology, and physico-chemical info. They have two 2-D models, including a hydrological model for the catchment of the river allowing them to include hydrological variables in their models and make predictions. They experienced some problems in having a single harmonized and interoperable data base, but they have it already solved. They are now working on the MoMo (monitoring of monitoring) with10,000 data sets available. They are present not only in the LTER community, but they also belong to many other networks. He gave us an overview of the EnvEurope project with three very interesting products: ecopar (interactive web tool to discuss the best parameters and monitoring technics like a database wiki), DEIMs, and EnvThes. Their applications range from water purification to fodder production or tourism and recreation. They are working in collaboration with WP4 to help in the species distribution modelling. He detailed the task of WP5 and the way they are contributing to, including this tool to be used in collaboration with WP4 in task 5.2 and 5.3.

Thanos Dailianis (HCMR): EU BON test site Amvrakikos Wetlands National Park 
Thanos introduced the extremely variable ecosystem they study, including 5 coastal lagoons. Monitoring is done by the HMCR (IMBBA plus Institute of oceanography) and some by the local managers (Amvrakikos Wetlands Management Body). Most frequently, their monitoring is campaign-based. Existing data collection is polychaete genetic diversity, bacteria genes, analysis of benthic communities, abiotic parameters, birds recordings (again campaign-based) along transects, fish recording via local fishermen on an annual base. Regarding data type and format, the environmental data are spreadsheets (excel files) of arithmetic values, faunal composition are species names and abundance in excel files, and molecular data available via online databases (genebank). The next steps are manipulative experiments to study biodiversity and ecosystem functioning, application of additional molecular markers to better assess polychaete communities, and assessment of the response of benthic organism to environmental pollution. They contribute to the global polytraits initiative (data base on polychaete traits). They are conducting bird observations as citizen-science contribution.
Questions arise regarding how “marine” is their monitoring focus, whether they conduct citizen-science already (the question went also to Francisco). Eloy asked him whether there are some datasets that are already available and he answered that environmental data is more or less ready.

Florian Wetzel (MfN): Short overview gap analysis test sites 
He summarized the results of the high level question survey made months ago. The survey covered two important aspects on biodiversity: policy relevance (Aichi biodiversity targets and EU Biodiversity strategy 2020) and scientific relevance. Research council recommendations to IPBES (Sutherland 2009; Pereira 2013) were considered. 25 partners from 15 countries participated in the survey. Questions (29) were of high relevancy, availability of biodiversity and ecosystem information got medium marks. First they ranked questions and afterwards they selected 7 target questions.
Datasets are needed (different kinds). Several initiatives are good data providers of species datasets, taxonomy, environmental information and remote sensing. Linking them with testing sites is a big challenge. They conducted a gap analyses to evaluate the current situation and foresee the potential for the future. They considered metadata, spatial reference, temporal coverage, and monitoring data. He highlighted the current limitations of our data (temporal coverage, long-time series…). They are focusing on whether they can answer any of the 7 the questions detailed above. Gaps are geographic, thematic…how EU BON could help bridging the existing gaps. A gap analyses was conducted on the data sets from the EU BON test sites and Florian gave a summary of the results and some recommendations. The gap analyses should be delivered in summer 2014.
Florian also discussed the involvement of LTER in EU BON and the areas that could be partially covered by the integration of such platform. The discussion was opened and the capabilities of different systems to bridge the gaps are still limited. The golden standard of modelers is rarely found. The normal thing is to have something over a project-duration time lap. Eloy thinks it is a very interesting result coming from the gap analyses. Copernicus may constitute an interesting data provider for remote sensing data (Palma Blonda).

Hannu Saarenmaa (UEF): Information Architecture + Data Integration 
He gave a general overview on WP2, and its deliverables focusing the talk on the D2.1 (Information architecture).
· User needs: data requirements of six EU Aichi targets
· Data flow to and modelling of EBVs
· Common platform for data sharing
· Get linked with the GEOSS Common infrastructure (GCI)
· Implement GEOSS data sharing principles.

EU BON will not build a dedicated network (there are enough already, existing permanent infrastructures will use data coming from EU BON. We need to connect with the dark matter of the biodiversity data –those who did not share data). It will be a system of systems, advance interoperability and data integration. 
In relation with GBIF, we do not aggregate data, we will use GBIF index, EU BON data providers will feed into GBIF. We need to build an infrastructure that links to GEO. We will be one community within such infrastructure. The general overview on how to do it is done (D2.1), but they need to go into more detailed aspects. The EU BON portal should focus on the EBVs and integrate into the GEO one. Hannu showed the GEOSS portal with no catalogue of biodiversity. Only few biodiversity resources could be found, but they are not operable within the platform. He showed some tools of new generation such as the Metacat repository, and GBIF integrated publication toolkit (IPT). Help desk has a crucial role here. 
We should change the way we are dealing with data (Wouter Los’ metaphor on money banks –everybody uses them). So we should change from the piggy data bank to the proper bank structure when managing data. Eloy made a comment highlighting the complexity of biological data, the absence of a body that standardizes everything (like central banks do) so the question is not that solved. Hannu agrees but point that using triples (value, attribute and unit) many biological data could be handled. He introduces the concept of data families, such as EBV classes and the challenge is finding pathways between them. EML work across data families and Darwin core is also maturing. At the beginning it focused only in museum specimens, but has now broaden up and covers occurrences of species, field observations (sample terms are being included). VegBank and Veg-X are implementing it. 
Finally he introduced the next steps (General Meeting in March, data sharing tools specifications by April…). Eloy is skeptical, and a nice discussion between him, Hannu and Francisco showed the challenges and the potential solutions to the problem.


Short introduction of related European Projects

Palma Blonda: The project BIO_SOS: Remote sensing and biodiversity data
She presented the project BIO‑SOS (16 partners), which is focusing on Biodiversity multi-source monitoring system: from space to species. This project focuses on habitat mapping. Remote sensing based (multi temporal, multi space, multispectral sensors). LIDAR may give complementary information. Habitat monitoring from the space as proxy of biodiversity is one topic. Many potential sensors/products, but we should train this systems to produce the expected output. They need ecological modelling at the landscape and habitat scales. Land cover map may be translated into many habitat maps. To solve this, information on topology, phenology etc…should be introduced (+LIDAR). Habitats are characterized by different components (e.g. olive groves are composed of olive trees + ground between them) which should be recognized to properly assess habitats. They are trying to develop one single system to be applied to different sites. She also provided some applied examples. Finally she summarized the possibilities given by the method used (FAO LCCS). The validation is successful with around 80% success. 

Achievements:
Improvement of GMES/Copernicus core services
EODHaM system products:
· VHR LCLU maps in FAO-LCCS taxonomy
· VHR habitats maps as GHCs and Annex 1 habitats
· Landscape indicators
· Change map of LCLU and habitats
EODHaM pre-operational system:
· open source software
· object oriented

Finally she gave some general recommendations for biodiversity (the change or transition between habitats is not always obvious. Variables required for their approach are not regularly collected so they could not provide products). For clouded areas: SAR-optical and sentinel data. Accurate pre-processing including atmospheric corrections is required. They provide land cover and land use maps before providing habitat which requires further information to be considered. They are preparing a white paper. 
Anke ask about other FP7 projects in remote sensing and Palma answered that one complementary project (msmonina –rs project in FP7) is also going on. Stefan asked about the advantages of FAO-LCSS against Corine, and she answered that botanist can make the translation to habitat in the first but not in the second.
 
Francisco Pando: GBIF Spain and Biodiversity data (Data collection, data processing) 
He focused on few key points to allow better collaboration. He talked about definition and clarifications. The blue sky picture as a framework Gorillas in the room (challenges).
GBIF and ltern: how can we make it better?
GBIF is not a European project, is not even a project. It is a science information platform. Data gives no answers itself, but enough available to get answers. Accessibility is not available. Just put it in the map. GBIF is not a data source, it is more than that. GBIF is running for 10 years, now 428,000,000 records. Very impressive.
GBIF is a framework meaning infrastructure (physical, information, and capability). Still much to be collected (space scales, time series). Valencia is one of the best in providing biodiversity information in Europe. Global, unique, persistent and resolvable identifiers for data units. This is crucial. Without them, adding and connecting content is very inefficient. Tracking usage is also difficult. Data creation and publishing should be properly recognized. Without that, the knowledge system is not sustainable. He gave an example of a paper of nature where the recognition to data providers is done (39 pages). But this is still infrequent. 

Data quality and workflows: data annotation, dataset flagging/data cleaning and DQ assurance practices. GBIF Spain is using a kind of index on how good the data is. More on data quality. Metadata uploading form is provided by GBIF. Linking data quality and incentives. Data papers are kind of new academic articles in a human readable, make data findable, assessable doi-url. It is based on eml.
GBIF and ltern they are not comparable initiatives. The first is a framework coming from this or any other initiative. 
Closing remarks: GBIF is not a competitor. It is an essential component in our environmental knowledge infrastructure. It is a component that goes beyond data, can be reused in many ways and contexts, EU BON can help to develop it, to be more complete and useful. 
Palma asked about licenses to use data. Francisco answered that creative commons does not apply very well to data. There is another scheme (data commons?) that is specific for data sets. Publishing and protection are compatible. Everything depends on the level of detail you want to provide. She also asked about the relationship between GEO and GBIF, and Hannu said that GBIF somehow is inside GEO.



Thursday, 30 January

Field trip. We visited a highly monitored area located at the southern part of Sierra Nevada (Alpujarras). It is covered mainly by Quercus pyrenaica forests. We visited a meteorological station and some sensors devices deployed in the forests. This link (http://wiki.obsnev.es/index.php/EMI_07) show basic information regarding the area (in Spanish)



Friday, 31 January

Relevant research done by local scientists in Sierra Nevada. 

Characterization of the demand for research in Sierra Nevada
Francisco Bonet

· Literature review of Arthropoda in SN: Time period 1813-2007.
· A lot of scientific research is going on in the Sierra Nevada, mostly on agricultural and biological science.
· Obtain information from other approaches.
· One spatial database (Graphic with science in Sierra Nevada). 
· Regional Government must be authorized by the national government.
· Map with sampling plots in the last years (highly monitored areas) was shown; showing density of research in SN and highly instrumented areas. So far more research was done in the western part. Reason might be the proximity to the University Granada. 

Climate change and elevational range shifts: evidence from insects in Sierra Nevada and Alps
Adela Gonzalez Megias (UGR)

1. part: Introduction on general insects in SN
· 3663 known species, 280 endemic, potential insects in SN 11,875
· Some are very well known, but for many groups we do not have enough information, many species do not even have a name. 
· Ants and butterflies and caddis flies are very well known. For other species much less is known. 
· Sierra Nevada represents 33% of Spain species. SN species represent 53% of the Andalusian species and 33% of Spain species
· Effects of climate change: species level, community level, …
· Predictions =>geographic range and altitudinal range

2. part: One species (model): dung beetles (Mediterranean species)
· Reason for this case species: Divers group, easy to study, a lot of information available (good for comparison), they are sensitive to climates. 
· Comparison: Southern French Alps (14 years study) <->SN (25 years study)
· Alps: Lowland species moved uphill, Highland species moved downhill. Expansion to higher latitudes in southwestern Europe, Northwestern Europe; range contractions as they do not tolerate warmth.
· SN: lowland and highland most species moved uphill
· Result: both communities changing their distribution=> moving up=>depends not only on area itself, also depends on community 
· Data was used from spring season (temperature)
· Further studies on functional groups (also lab work)

Stefan: can there also be a kind of species microclimate changes=> staying on the same elevation, just moving from the sun-exposed part to shade-exposed part?
Adela: habitats have also changed.

Climate change and the potential for hybridization- mediated extinction of endemic high-mountain plants: the case of Sierra Nevada 
Jose María Gómez-Reyes (CSIC)

1. part: Connectional framework; 2. part: more details
· Anthopogenic hybridization: by invasion and by habitat destruction
· Hybridization: not a sudden ecological extinction but changing the genetic composition of the species.
· Climate change (CC) will come together closely-related allopatric species. CC faster on altitude level than on latitude level
Conclusions:
· Natural hybridization: Has been reported in 25% of SN endemic high mountain flora.
· Although hybrid speciation occurred, we presume that most hybridization is introgressive, provoking the genetic assimilation of the rarer, alpine species.
· Time has come to include conservation agendas a protocol for the surveillance and monitoring of potential genetic swamping in endemic high-mountain plants.
· This will provide precious knowledge that will help to preserve these unique environments.

Long time series in high mountain lakes: “Global change laboratories"
Manuel Villar (UGR)

· 50-74 lagoons in SN.
· Lakes vary in altitude, not frozen because of south Europe-special climate
· Phytoplankton has a very low number of diversity. Zooplankton in very low in number. Low-diversity lakes in high elevational lakes  unique in Europe. One species > 95% of biomass made up by one species.
· All are oligotrophic lakes. 
· UV radiation is intense in these high latitudes. 75% inhibition of production to the high UV radiation! Ultraviolet radiation high.
· Remote sites, high elevation, low temperature, oligotrophic, simple communities
· Temperature increase=>stimulates primary production when nutrition are available
· CO2: Acid rains (used as reference sites in Europe), CO2 is accumulated. Low alkalinity systems are highly vulnerable to acidification. CO2 increase=>decrease algal quality decrease then also herbivore growth
· =>Total ozone mapping (Satellite measurements)
· Long term series (1970-2010) is taking place in Sierra Nevada.
· Experimental studies have different information. Phytoplanton and Zooplankton are coupled and then at a certain threshold this relationship is decoupled. Zooplankton is initially stimulated and then it is reduced…

Vegetation changes during the Holocene in Sierra Nevada
Gonzalo Jiménez-Moreno (UGR)

· High elevation lakes. More than 50 lakes of glacial origin 2800-3100m, many are permanent.
· Samples: sediments bear fossil remains and others. Recovery from the sediment from the lakes. Pollen grains  vegetation and changes can be assessed. 
· In the Mediterranean areas: warm and wet climates = more forest (e.g Quercus). 
· Treeline is at ca. 2500m. Lakes are close to the treeline. 
· Pollen studies are going to record movements of forest species to higher elevations.
· One site: Laguna de Rio Seco (continuous Holocene information available, record of the whole last 11,000 years). Also including anthropogenic signals: olive tree plantations and also of pine tree plantations.
· Time zone1: steppe (cold+dry), time zone 2a: Pinus forest (warm+wet), time zone 2b: Pinus maximum but decreasing, time zone 3-4: significant decrease of pines – drier, time zone 5 increase of Olea and …
· Further site: Laguna de la Mula (test site)
Conclusions:
Alpine lakes and bogs in SN record vegetation changes that respond to global climate change. Holocene vegetation was reacting clearly to the change of the temperature but there are some cycles (arid periods coincide with globally recognized droughts). Vegetation is responding fast to climate changes. 

Long time series in plant and animal communities in Sierra Nevada
Regino Zamora (UGR)

· 30 years study done by Regino.
· Bird censuses: 33 passerine species (23 in 1980, 33 now). Turnover 50%. Abundance decreases in community of birds. Residence time increases from 1 to 4 species. Are there significant land use changes? Not so much! Bird communities – number of species in forest oak is still increasing. High turnover of the species. Upward movement of some species…Shift in the altitudinal distribution. But there are not so much significant land use changes. The number of species of bird community of forest oak is still increasing
· Long-term series of plants in wet meadows (1980-2010, same methods, same sites): 23 species in 80th, 32 species now long-term changes in plant communities: randomly distributed plots (visits: each 15 days from May-October) Mega diverse community. 70 species, 22 families 37 threatened species, 19 endemic species. Flowering date: comparison Julian calendar.  More species than before (we have now a better taxonomic resolution than before). No changes of abundance, so significant changes in composition and abundance. Early-flowering species have delayed (most sensitive!). More species than before. No changes in abundance.

Data in action: providing knowledge for decision-making. Case study to assess the functioning of Natura 2000 habitats in a global change scenario  
Francisco Bonet (UGR)

Environmental information network of Andalusia and the SN global change observatory. 
Analyses: PCA with environmental variables. NMDS (non-metric multidimensial …) and using remote sensing datasets (not easy to use by managers). Try to make this information more assessable. NDVI was used from MOD13Q1 (250m, 16days) and NDSI from MOD10A2 (500m, 8 days). HDF files were used to store all their information in a rational database. Calculation of a set of indicators (=>8 indicators and 8 trends).

Ways to assess the Natura 2000 functioning: with Quercus pyreneica forests. Use the sources of information. Environmental characterization of Pyrenean oak forests. PCA with environmental variables. Also a non-metric multidimensional scaling for floristic. They used also remote sensing approaches. Problem: remote sensing is not easy to use. Idea: Semantic meaning of the information. HDF files were sorted with all their information in a relational database. 
· Melting cycles for the data. Also minimum NDVI.
· Trend was calculated using all this indicators. 
· All information uploaded in a knowledge (database) 
· Each Pixel: altitude, slope aspect
· Each Pixel can have a temporal trend
· Each Pixel can be linked to NDVI (Summer, Autumn, Winter, Spring, NDVI annual) 
· Each Pixel is grouped in a Patch
· Each Patch is grouped in a Group
· Information was dumped to knowledge database  cloud managed by EGI
· Ontology can be accessed through a web portal called savia.
· Used a query builder sql interface. Questions to ask the ontology. 
· Test: Summer NDVI vs. Snowmelt data. Question: more productive summer and earlier snowmelt?
· Case studies for ontologies.

Metacat – LTER Portal (showcase with some datasets, e.g. moth species)
Hannu Saarenmaa (EU BON-UEF)

He explained the GEOSS data sharing principles (3), the option of data sharing using MetaCat and EUDAT: B2SHARE. MetaCat is a repository (see website, Admin guidelines), EML (see KNB)-ecological metadata language, GBIF ITK (Integrated Tool Kit) is also using EML. Hannu gave a demo of KNB (the Knowledge Network for Bio-complexity) : Lepipoptera (27517 data packages), e.g. of 4 sharing full data, not only Metadata. Data is downloadable.
Stefan asked: Iis a delinear search possible or only for species? No
Further demo of Hannu:
· Take DataOne for that (KNB is included) 150,000 datasets. DataOne provides different workshops on e.g. MetaCat.
· “THINK”/”MORPHO” (new data package Wizard: creating metadata) for uploading your own data (to create a new data package)
· MetaCat: good way for the infrastructure. KNB
· EU BON: everything must be scalable and adaptable.
· MetaCat: has been installed locally. A postgress DB runs in the back. It is used to share Metadata. It uses Ecological Metadata Language (most is about the normal project management). Mapping to other metadata mapping schemes is possible. Metadata: Describes all sources of the data. GBIF is also using EML, it was endorsed some time ago but now it is integrated. => http://knb.ecoinformatics.org/index.jsp 
· ”MORPHO” is to upload data. Possible to download it from KNB. Create a new data package. With a wizard it helps you to create a file with the associated metadata. Metadata can be added.

Demo of Linaria by Curro: we decided to create other (own) webforms (Meta)data: 
· It is easy to handle and comprehensive, seems more comfortable and modern than KNB. They followed for their forms INSPIRE approach. New approach Churro: Webforms were created using some fields from INSPIRE (mandatory fields from INSPIRE). They are using also IPT and GBIF data. After filling in the form an EML file can be created. Export to GBIF Toolkit – INSPIRE etc. possible…
· Open question is what the essential fields are that are needed. 
· Linaria is considering the linkage to GBIF and INSPIRE (demo was impressive)
· Hannu recommended: Darwin Core terms >120. Find out, which of those we should defined as essential.


14:30 	End of Workshop
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