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Overview of existing infrastructures and capacity (ExpeER) Helen K. French, Jacques Roy, Andy MacDonald, Alex Milcu, Katrine Zaruk ANAEE Kick-off Meeting Versailles, 14th Nov. 2012



ExpeER: Experimentation in Ecosystem research
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Objective WP1 • Initial review of all EXPEER facilities
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Definitions • Highly instrumented: – sufficient instrumentation to allow monitoring (automatic or manual) of environmental and ecological parameters, aiming to generate comprehensive data sets which allow for mechanistic hypothesis testing and validation of process based models



• Analytical platforms – can range from virtual tools, web applications, statistics, software, laboratories – of which 2 in ExpeER



• ECOTRONS • HIES • HIOS ANAEE Kick-off Meeting Versailles
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Analytical platforms Laboratories equipped with a range of instruments for the measurement of a large variety of parameters on different types of samples (soil, plant, animals, microbes, air). In particular, they give information on specific molecules that enable an in-depth analysis of ecosystem processes (isotopes, volatile organic components, trace gazes etc.).
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Ecotrons The Ecotron – research platforms designed for ecosystem research under confined, controlled environment and replicated conditions which allow for manipulation and measurements of complex ecological processes
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Highly instrumented experimental sites Research sites designed for analysing responses of ecological processes to experimental treatments.
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Highly instrumented observational sites Research sites designed for long-term monitoring of ecological processes.
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Spatio-temporal coverage Objective: Improved understanding of ecosystems sustainable ecosystem services Space



HIES



HIOS



ECOTRONS Analytical platforms Time ANAEE Kick-off Meeting Versailles
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Classification of sites N



TA site name



1 2 3 4 5 6 7 68 79 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33



Aachenkirch Apelsvoll Beano Braila Islands Biodiversity exploratories Biogeochemistry lab. BIOEMCO Doñana Ecosylve, (2) Eifel (TERENO), (3) Fruska Gora Harz (TERENO) Hesse Hyytiala (UHE-Hyde) Höglwald Forest Jena Experiment Klausen-Leopoldsdorf Lusignan Molecular Ecological Lab. (MEL) Montpellier Moor house Negev Puéchabon Roma-Lecceto (MedEWater) Rothamsted Seehornwald (SEE Davos) Silwood park Tatra Windstorm Tetto-Fratti (TF-LTEP) Therwill (DOK Trial) Tolfa-Allumiere Upper Severn Whim Zöbelboden Total number



Country Austria Norway Italy Romania Germany France Spain France Germany Serbia Germany France Finland Germany Germany Austria France Italy France UK Israel France Italy UK Switzerland UK Slovakia Italy Switzerland Italy UK UK Austria ANAEE13Kick-off Meeting Versailles



AP



Ecotron



HIES



HIOS



x x x x x



x x



x x x x x



x x x x x x



x x x x x x x x x x x



x x x x x x



x x x x x x x 2



2



22



x 10 17



Eco-regions represented
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Ecosystems represented TA site name Aachenkirch Apelsvoll Beano Braila Islands Biodiversity exploratories Doñana Ecosylve, (2) Eifel (TERENO), (3) Fruska Gora Harz (TERENO) Hesse Hyytiala (UHE-Hyde) Höglwald Forest Jena Experiment Klausen-Leopoldsdorf Lusignan Moor house Negev Puéchabon Roma-Lecceto (MedEWater) Rothamsted Seehornwald (SEE Davos) Tatra Windstorm Tetto-Fratti (TF-LTEP) Therwill (DOK Trial) Tolfa-Allumiere Upper Severn Whim Zöbelboden Total number



Country



Peatland Forest



Austria Norway Italy Romania x Germany Spain x France Germany Serbia Germany France Finland Germany Germany Austria France UK x Israel France Italy UK Switzerland Slovakia Italy Switzerland Italy UK UK x Austria ANAEE Kick-off Meeting Versailles 4



Grassland Agriculture Coast



x



x x x x x x x x x x



x x



x x x x



x



x x x



x x x x



x



x



x



x x x x x x x x x



x



x 20
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How to get an overview?
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Description of sites Harz Tereno Technical services Technical services (10) 100 90 80 Biodiversity Manipulations Manipulations (13) 70 60 50 Meterological measurements (22) 40 30 Heterotrophic Meteorological 20 Soil properties (24) compartment measurements 10 0 Local atmosphere (18) Hydrological characteristics (9) Autotrophic Soil properties compartment Autotrophic compartment (17) Hydrological Local atmosphere Heterotrophic compartment (4) characteristics Biodiversity (24)
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Soil properties



Type Texture Depth Hydraulic conductivity (Ks) Unsaturated hydraulic conductivity, Pf curve Soil chemical characteristics (pH, CEC, EC, C and N content, …) 13 15 14 Isotopes measurements (Delta C measurement, Delta N measurement, C age, specify) Soil bulk density Soil contamination (N deposition, ash deposition, heavy metal, …, specify) 13C NMR MIR / NIR TG / DSC Analytical pyrolysis (MS) Biomarkers Lignin monomers Lipids (please detail) Non-cellulosic sugars Soil enzymes Other Soil moisture with depth Soil temperature with depth CO2 surface flux N2O flux Soil solution sampling and measurements: DOC, DON, P, K, Ca, Mg, Na, Cl…(specify) ANAEE Kick-off Meeting Versailles Soil archiving



12/24 = 50%



+ + + + + + + + + + + + 15 -



Local atmosphere Ozone Aerosols Humidity N-deposition, dry N-deposition, wet CH4 flux CH4 concentration CO2 flux CO2 concentration N2O flux N2O concentration Throughfall Temperature Global radiation PAR 13C/12C 18O/16O H2O flux other



+ + + + + + + + + + ANAEE Kick-off Meeting Versailles
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Some more examples Rothamstead – HIES/HIOS



Hyytiälä - HIOS



Technical services 100 Biodiversity Manipulations 80 60 40 Heterotrophic Meteorological 20 compartment measurements 0



Technical services 100 Biodiversity Manipulations 80 60 40 Heterotrophic Meteorological 20 compartment measurements 0



Autotrophic compartment Hydrological characteristics



Soil properties Local atmosphere



Autotrophic compartment Hydrological characteristics



Soil properties Local atmosphere



Apelsvoll - HIES



Moor house - HIOS



Technical services 100 Biodiversity Manipulations 80 60 40 Heterotrophic Meteorological 20 compartment measurements 0



Technical services 100 Biodiversity Manipulations 80 60 40 Heterotrophic Meteorological 20 compartment measurements 0



Autotrophic compartment Hydrological characteristics



Soil properties Local atmosphere



Autotrophic compartment Hydrological characteristics
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Fact sheets
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Current status • Technical similarities – lack of communication (WP4,5,6)



• Biased towards particular areas of focus – Facilities would benefit from increased interactions (WP4,5,6)



• Vulnerability of sites – Key personnel hold valuable information – Financial situation varies



• Time consuming to get details about methods/instrumentation – Meta database (WP3)



• Out-dated instrumentation – Implementation of standardised procedures/methods (WP2) – Coordination of upgrading (WP7,8)
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What to improve? With the objective to groundtruth concepts, models and transfer between spatio-temporal scales • Consistency in methods • Multidisciplinarity • Coordination of existing sites and platforms • Ambitions – Ecosystem services



= improved ecosystem research services
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Thank you for the attention!



Terrestrial research vessel: Bioklima could be one ANAEE Kick-off Meeting Versailles
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