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In-situ and remote sensing observations 

Spatio-temporal mapping of daily photosynthesis in drought 
conditions using remote sensing observations and in-situ 
measurements 

Bagher Bayat, ITC Faculty, University of Twente, Enschede, the Netherlands 

Christiaan van der Tol, ITC Faculty, University of Twente, Enschede, the Netherlands, Wouter Verhoef, ITC Faculty, 
University of Twente, Enschede, the Netherlands, Rahul Raj, Remote sensing, Global Change Research Institute CAS, , 
Czech Republic 

Reliable spatio-temporal information about the photosynthesis and its dependence on environmental 
factors, is crucial for vegetation productivity monitoring, water resources management, and detection of 
climate change effects.. In this study, we investigated the relationship between time series of Landsat (TM5 
and ETM7) optical data, soil moisture measurements and canopy daily photosynthesis of annual C3 grasses 
at a Fluxnet site (US-Var) during a prolonged drought episode from January to August 2004. By using the ‘Soil-
Canopy Observation of Photosynthesis and Energy fluxes’ (SCOPE) model, time series maps of 
photosynthesis were simulated via Landsat retrieved vegetation properties maps [notably Leaf Area Index 
(LAI), leaf chlorophyll content (Cab), leaf water content (Cw), leaf dry matter content (Cdm), the leaf 
inclination distribution function (LIDF) and the senescent material content (Cs)], locally measured weather 
data and in-situ soil moisture data. The generated maps of photosynthesis simulated by the SCOPE model 
were validated at a Fluxnet site (US-Var). The comparison between daily photosynthesis simulations and 
measurements shows that considerable drought effects on photosynthesis are ‘visible’ in the Landsat optical 
bands. However, the most accurate photosynthesis maps are obtained when soil moisture information is 
added as an extra source of input data to the SCOPE simulations. The results from this study indicate that 
the combined use of optical remote sensing observations and in-situ measured soil moisture data has a 
great potential to capture the drought effects on the grass canopy photosynthesis.  


	ICOS_ScienceConference2018_HandbookCover_A4_eiBleed
	Book of Abstracts Mari Janne 2018 09 06
	ICOS in Short
	Presentation of key note and plenary speakers
	Giacomo Grassi
	Joanna Post
	Dennis Baldocchi
	Maciej Telszewski
	Philippe Ciais
	Adrian Leip

	Plenary Speakers
	Alex Vermeulen
	Róisín Commane
	Mathew Williams
	Stefan Schwietzke
	Ana Bastos
	Holger Lange
	Jocelyn Turnbull

	Abstracts of the key note and plenary speakers*
	Bridging gaps between policy-making and science: the case of forest GHG estimates
	The Paris Agreement and implications for Earth Observation science
	The services and products provided by ICOS
	Viewing ICOS In a Global Context: Lessons Learned from the Global Network, FLUXNET
	Viewing ICOS in a global context: from coordinated ocean observations, through high quality data products to global ocean carbon fields and fluxes.
	Data-constrained annual carbon fluxes for Arctic and Boreal ecosystems
	Constraining terrestrial carbon balance through assimilation of remotely sensed biomass data into CARDAMOM
	Recent developments in using isotopic measurements for constraining methane sources and sinks
	The global carbon balance of forests based on flux towers and forest age data
	Bottom-up and top-down methods in national GHG emission reporting
	Connecting global and regional carbon budgets to support policy-making
	Combining remote sensing earth observations and in situ networks: detection of extreme events and optimal network size and design
	Quantification of urban CO₂ emissions in Indianapolis and Auckland

	Abstracts in Parallel Sessions
	Oral Presentations for Session 1:  Climate change mitigation – closing the gap between science, inventories and policy making
	Conveners: Joanna Post, Lucia Perugini
	Updates from the GEO Carbon and Greenhouse Gas Initiative
	Potential of continental CO₂ and ¹⁴CO₂ observational networks to estimate fossil fuel CO₂ emissions via atmospheric inversions
	Assessing the full greenhouse gas balance of EU countries and ecosystems: a first look at different emission estimates and their uncertainties
	Disaggregating the impacts of human activities and natural disturbances on reported greenhouse gas emissions and removals in Canada’s managed forest
	Assessing GHG exchange at landscape scale: quantifying field-scale fluxes using low-cost methods as well as regional scale fluxes using flux aircraft

	Posters for Session 1:  Climate change mitigation – closing the gap between science, inventories and policy making
	ICOS works towards harmonised and societally relevant data and services
	Restoring a tired pasture: what impact on greenhouse gases exchanges?
	Findings from SEACRIFOG Stakeholders Consultation Workshops
	The devil in reducing emissions in the long-term: The underestimated “now” versus the overestimated “then"
	Bioenergy with carbon capture and storage at regional scales: interactions with the food-energy-water nexus, regional climate, and biodiversity conservation
	Implications of carbon emissions from Chinese cities

	Oral Presentations for Session 2:  From data to useful services with societal meaning
	Conveners: Mikko Strahlendorff, Jean-Noël Thépaut
	Urban Onroad CO2 emissions and population density: tipping points and saturation effects
	Anomalous sea-air CO2 flux in the North Tropical Atlantic during 2010 evidenced by modelling and observations
	Floodplain forest greenhouse gas fluxes in changing climate
	Model for climate services development
	Towards an anthropogenic CO2 emissions monitoring system

	Posters for Session 2:  From data to useful services with societal meaning
	ICOS ATC Metrology Lab: Evaluating different GHG sampling systems for background atmosphere monitoring station.
	Regional Carbon Budget of Saxony (Germany) Based on Flux Measurements and Inventories
	Substomatal conductance of Scots pine is driven by vapour pressure deficit: leaf chamber measurements of COS fluxes
	Seasonal and diurnal variability in temperature dependence of stem CO₂ efflux from Norway spruce trees

	Oral Presentations for Session 3: Major research questions in Earth Observations
	Conveners: Pavel Kindlmann, Beryl Morris
	Performing a partial harvest instead of clearcutting causes less greenhouse gas emissions in a peatland forest
	The greenhouse gas balance of a managed boreal forested landscape measured from a tall tower in northern Sweden
	Decomposition of the climate change scenario uncertainty effect on primary production of boreal forests
	BONUS INTEGRAL: Using ICOS and related infrastructure to improve biogeochemical monitoring and ecosystem assessment for the Baltic Sea
	Quantification of different uncertainty sources on modelled climate change indicators in future climate scenario estimates

	Posters for Session 3: Major research questions in Earth Observations
	Estimating carbon gas exchange with inland waters of the USA
	Neural network estimation of CO₂ partial pressure in surface seawater of the Mediterranean Sea
	The Netherlands is subsiding whilst sea level is rising

	Oral Presentations for Session 4: Globally integrative studies
	Regional changes in land-atmospheric CO2 exchange over recent decades using trendy DGVMs
	Important Omissions in the Quantification of The Global Carbon Cycle
	Top-down constraints on the North American carbon cycle from the first decade of the North American Carbon Program
	Comparing first results of the Sentinel-5 Precursor methane and carbon monoxide using TCCON data: ESA AO project TCCON4S5P
	EMSO ERIC European Multidisciplinary Seafloor and water-column Observatory European Research Infrastructure Consortium A pan-European Distributed Research Infrastructure from Data to Services

	Posters for Session 4: Globally integrative studies
	Cabauw 25 years of GHG measurements
	Global terrestrial carbon sink in recent 36 years simulated using a remote sensing driven process-based diagnostic model
	ICOS Carbon Portal: Elaborated products and services to support European carbon budget estimates
	Pan-Eurasian Experiment (PEEX) program and GlobalSMEAR initiative
	Combined balloon, aircraft, surface and remote sensing greenhouse gas measurements at Traînou supersite, France
	First measurements of CO2, CH4, CO, and 222Rn at the new Atmospheric Observatory Tower in Ispra, Italy
	The CzeCOS ecosystem stations network
	The Long-Term Micrometeorological and Boundary Layer Measurement Program at the ICOS-D Atmospheric Observatory Lindenberg
	Measuring atmospheric argon at Jungfrau East Ridge to estimate the oceanic influence on atmospheric oxygen using a mass spectrometer
	An update on CarbonTracker Europe: Global carbon fluxes up to 2018 and coupling with the ICOS Carbon Portal
	Seasonal and interannual variability of CO₂ fluxes: 14 years of eddy covariance measurements in Basel, Switzerland
	Retrieval of methane vertical information from TCCON FTIR spectra
	Contribution of fire decline to the global carbon budget over the last decade

	Oral Presentations for Session 5: Data management and quality
	ICOS ATC labeling process: helping stations to reach ICOS standards through quality control and two-way communication
	The AmeriFlux Network Data Management System
	Development of the ICOS data portal integration into the cloud in the framework of the ENVRIplus ‘Data for Science’ Theme
	Forest net ecosystem CO₂ exchange in sloping terrain as derived by eddy covariance

	Posters for Session 5: Data management and quality
	Travelling cylinders as a quality control tool in ICOS atmospheric station network
	ICOS Data Model to FAIR Information
	Diurnal patterns, seasonality and ebullition: A comparison of gap-filling strategies for closed-chamber CH4 measurements to derive a “best-practice” approach and give implications for future studies
	ICOS: where the hack is my/your data?
	N2O flux response to meteorological solicitations and farming practices in a sugar beet crop
	Homogeneous data-reprocessing and full synthesis of eddy-flux measurements in French ecosystems: 1999 - 2015
	Flagging efficiency of different eddy covariance quality control schemes

	Oral Presentations for Session 6:  Regional efforts to constrain the global C cycle
	Tundra landscape heterogeneity, not inter-annual variability, controls the decadal regional carbon balance in the Western Russian Arctic
	Regional maps of ΔfCO2 and ocean acidification along the Norwegian coast
	Networking in Carbon Observations: Looking back, Scoping Forward
	Continuous atmospheric greenhouse gas measurements in a semi-remote area in the Kyrgyz Republic – first scientific findings towards policy making
	Quantification of materially utilized carbon in our society: the case of Japan

	Posters for Session 6:  Regional efforts to constrain the global C cycle
	Air-sea CO₂ fluxes from pCO₂ continuous measurements in a coastal area: the role of atmospheric forcing under different wintry seasons
	Local situations identification in GHG atmospheric hourly time series using statistical methods vs atmospheric approaches
	A Representative Application of Future NPP Estimation by Combining Remote Sensing and Spatial Modelling
	Long-term socio-ecological carbon budget analyses enable tracing emissions shifts from land use to energy use
	Net terrestrial ecosystem carbon fluxes in China during 2009 - 2015 constrained by both surface and satellite CO2 observations
	Evaluating year-to-year anomalies in tropical wetland methane emissions using satellite CH₄ observations
	Systems analysis as a background to constrain regional carbon budget
	Model-data fusion framework to constrain Australia’s terrestrial carbon and water budgets

	Oral Presentations for Session 7: Reactive gases
	Emissions of NO and N₂O from a pasture ecosystem measured by eddy covariance
	Establishing nitrogen deposition over Germany using modelling and observations
	Characterisation of ozone deposition to a mixed oak-hornbeam forest. Flux measurements at 5 levels above and inside the canopy and their interactions with nitric oxide
	Ozone deposition effects on carbon assimilation in a Mediterranean forest
	Ozone fluxes in the spruce forest at Bily Kriz, Czech Republic

	Posters for Session 7: Reactive gases
	Reactive nitrogen exchange between biosphere and atmosphere – lessons learned from applying novel measurement techniques during NITROSPHERE and FORESTFLUX campaigns
	Evaluation of gap-filling strategies for ammonia flux measurements
	Emissions of biogenic volatile organic compounds from boreal peatlands
	Budget of ammonium in the Southern Ocean: implication for the interpretation of ammonium ice core data
	Coupled biosphere-atmosphere exchange modelling of NH₃ and CO₂
	An eddy covariance system for simultaneous flux measurements of total reactive nitrogen, ammonia, and nitrogen oxides (NOx)

	Oral Presentations for Session 8: Newest new in research – scientific and technical developments
	When soil water is not enough: using electric resistivity tomography as a proxy for the total water available to ecosystems
	COS as a GPP proxy: Five years of COS flux measurements over a boreal forest
	The Flying Tree Top Sampler - Sampling foliage from the uppermost canopy of trees using a drone
	² ² ²Rn as tracer for quantifying greenhouse gases fluxes: need of high quality and harmonized measurements of atmospheric concentrations and fluxes.
	Simultaneous measurement of δ13C-CO2, δ18O-CO2 and δ17O-CO2 in atmospheric samples by the Aerodyne Quantum Cascade Dual-Laser Absorption Spectrometer at the Centre for Isotope Research

	Posters for Session 8: Newest new in research – scientific and technical developments
	Investigating the limitations of frequency response correction methods for eddy covariance fluxes with low signal-to-noise ratio
	High-resolution inverse modelling of CH₄ emissions around monitoring station Ispra, Italy - first results
	Initial characterisation of low-cost GHG sensors
	CloudRoots – an integrated measurement and modelling approach for soil-plant-atmosphere interactions applied to an ICOS site
	Integration of a new ICOS compliant soil chamber with a five species Cavity Ring-Down Spectrometer for soil flux measurements
	Improved eddy fluxes with Multi-Path sonic anemometry
	Characterisation of tall tower source areas using concentration footprints for periods of typical air flow regime
	Versatile Glider, Atmospheric and Ship pCO2 Analyser - VeGAS-pCO2 - A Novel compact and high precision pCO2 sensor for Terrestrial and Ocean Observatories
	Developing a ¹⁴CO₂ sampling system and strategy to verify fossil fuel emissions from Rotterdam area, the Netherlands.
	Novel method of extraction for atmospheric ¹⁴CO₂ samples for determination of CO₂ emissions from fossil fuel
	Outcomes of the ongoing improvement work to develop and increase the Readiness of ICOS for Necessities of Integrated Global Observations
	From Measurements to Analysis: New Tools for Time- and Space-Synchronized Flux and Optical Sensor Network
	Carbonyl sulfide and sun-induced fluorescence as joint constraints on terrestrial carbon cycling
	Flux partitioning plus – joint constraints by carbon dioxide and carbonyl sulfide increase inferred gross primary productivity estimates
	Atmospheric GHG measurements onboard voluntary observing ships (VOS) - approaches for improved atmospheric sampling
	Quantification of methane emissions from dairy cows in the Netherlands
	Finding the best way to sample using an Ecotech Spectronus FTIR instrument
	Automatized Soil Evapo-Respiration Chamber (ASERC)

	Oral Presentations for Session 9:  Land sink – from residual to direct estimates
	Increasing soil respiration has threatened the carbon sink at a northern boreal fen
	Flooding-induced N₂O and CH₄ fluxes from soil to tree level
	Nitrous oxide (N₂O) and methane (CH₄) fluxes of boreal tree species and their seasonal dynamics
	Imprint of nutrient availability on ecosystem functional properties
	Water-atmosphere exchange of greenhouse gases (CO₂, CH₄, N₂O) in two major river systems - the Elbe (Europe) and the Murray (Australia).

	Posters for Session 9:  Land sink – from residual to direct estimates
	Investigations on the energy balance closure and energy partition over cropland with long-term experimental data
	Integrating remote sensing and eddy covariance to assess net ecosystem carbon balance in a Mediterranean cork oak woodland
	Image classification to improve the estimation of GHG emissions through mapping of archetypical vegetation in the savannahs of Brazil
	Response of soil CO2 emissions to different wetting intensities in a grassland ecosystem
	Disentangling soil water movements to improve the forecast of drought impact on forest ecosystems
	CO₂ fluxes before and after partial deforestation of a spruce forest
	An assessment of differences in Carbon Sequestration capacities of selected tree species in the rainforest belt of Southwestern Nigeria
	Response of wetland GHGs exchange to climatic extremes – results of 5-year EC measurements of H₂O, CO₂, CH₄ fluxes in Biebrza National Park, Poland
	Eddy covariance CO₂ flux measurements reveal below ground carbon allocation as an overlooked climate service of short rotation coppice bioenergy cropping.
	Aerenchymous plant species differ in their CH₄ transport in Siikaneva boreal peatland
	Assessing spatial patterns of ecosystem productivity and diversity in grasslands using Sentinel-2: is it feasible?
	Can the restoration of bogs drained for forestry-use contribute to climate change mitigation?
	Compilation and analysis of carbon balance of a six-year-old Scots pine (Pinus sylvestris) stand by using two different methods
	Factors determining transpiration of five main European tree species grown in various forest ecosystems
	Carbon budget of a temperate-climate vineyard: three years of observations at IT-Lsn
	Multi-year regional terrestrial ecosystem carbon flux inferred from GOSAT XCO₂ data
	Water limitation can negate the effect of higher temperatures on the carbon sequestration potential of Swedish forests

	Oral Presentations for Session 10:  Decadal variability in biogeochemical cycles
	Carryover impacts on Net Ecosystem Productivity in a temperate mixed forest.
	Twenty years of evapotranspiration measurement over a sub-alpine coniferous forest in Switzerland
	Comparison of the impacts of acid and nitrogen additions on carbon fluxes in European conifer and broadleaf forests
	Carbon Observations at an Arctic Coastal site
	Interannual drivers of the seasonal cycle of CO₂ in the Southern Ocean

	Posters for Session 10:  Decadal variability in biogeochemical cycles
	Long-term soil CO₂ efflux measurements in a Norway spruce forest: DOY as variable to improve model of soil emissions
	Inter-annual variability of carbon fluxes at the FR-Gri ICOS crop site as influenced by meteorology and management.
	Long-term assessment of croplands carbon budgets: Effects of climate and management in Southwestern France
	Trends and  anomalies in over twenty years of flux observations in the mid-latitude Scots Pine forest Loobos
	Global indicators of ocean carbon uptake: a pilot study
	CO₂ uptake and ocean acidification in the North Atlantic and Southern Indian Oceans over the last two decades

	Oral Presentations for Session 11: The identity and societal impact of a researcher within ICOS
	Communicating climate science to non-scientific audience through social media – Case ICOScapes
	What is an ICOS identity? An investigation into the internally perceived identities of ICOS RI

	Oral Presentations for Session 13:  Bridging the gap between bottom-up and top-down methods
	Quantifying methane emissions from coal mining shafts in Silesia, Poland
	CarboScope decadal inversions of NEE over Europe at regional scale: towards a pre-operational system
	Quantifying the UK’s carbon flux: a hierarchical Bayesian inversion approach using a national tall tower measurement network and comparing the use of two biosphere models as prior information
	Airborne in-situ sampling over Europe during CoMet

	Posters for Session 13:  Bridging the gap between bottom-up and top-down methods
	Inverse Modelling of Swiss CH4 and N2O Emissions
	Quantifying the natural production rate of radiocarbon using stratospheric ¹⁴CO₂ measurements
	Preliminary results of ground - based column greenhouse gases retrieval using FTIR spectroscopy, influence of the temperature profiles in the forward model
	The impact of an imperfect anthropogenic prior knowledge at KIT ICOS-D atmospheric station in regional CO2 inversions
	First eddy covariance flux analysis at the tall tower site Beromünster, Switzerland
	Synthesising terrestrial and atmospheric models and data into national-scale estimates of UK nitrous oxide emissions
	Using long-term high precision isotope measurements to characterise sources of atmospheric methane at various European locations
	EUROCOM project: collaborative reanalysis of European CO2 fluxes over the period 2006-2015
	Towards a data-driven estimate of northern wetland CH₄ emissions using artificial neural networks and a set of CH₄ flux sites
	Non-growing season methane emissions are a significant component of annual emissions across northern ecosystems
	MEMO²: MEthane goes MObile – MEasurements and Modelling
	Linking photosynthesis F₇₆₀ and PRI at daily to seasonal scales.
	Using 6-year of SMOS soil moisture data in combination with CO2 flask samples to constrain terrestrial carbon fluxes with CCDAS
	Contribution of terrestrial carbon budget to atmospheric CO₂ in South Korea

	Oral Presentations for Session 14:  Urban greenhouse gas budget – from novel monitoring networks to source identification
	Anthropogenic and biogenic CO2 fluxes in the Boston urban region
	A city to national-scale inverse modeling system to assess the potential of spaceborne CO2 measurements for the monitoring of anthropogenic emissions
	Characterisation of carbon isotopic source signature from CH₄ sources in Germany using mobile measurements
	Investigation of  fossil fuel emission detection in the presence of natural carbon cycle variability across the globe.
	A low-cost sensor network to monitor the CO2 emissions of the city of Zurich

	Posters for Session 14:  Urban Greenhouse Gas budget – from novel monitoring networks to source identification.
	CH4 from waste: constraints on captured and fugitive emissions from isotopic analysis
	The isotopic signature of carbon dioxide emissions from an urban surface measured using eddy covariance and flux gradient approaches
	Nocturnal area fluxes of CH₄, CO₂ and CO for a suburb of Saint-Petersburg
	The carbon dioxide emissions of U.S. cities
	Spatial modelling of carbon dioxide emissions in central Helsinki – the effect of different planning scenarios
	Evaluation of Satellite-Derived Versus Bottom-Up Fossil Fuel CO2 Emissions at the Urban Scale in Four US Urban Domains
	Methane Emission Mapping and Evaluation across Utrecht City, the Netherlands
	Urban flux monitoring in a Mediterranean city
	GHG fluxes measurements in Lodz, Poland – selected results from the period 2006-2018
	Investigating the urban climate using Radon-222 – Lodz, Central Poland case study
	MExico city’s Regional Carbon Impacts (MERCI-CO2)
	The GROOF project : Greenhouses to Reduce CO2 on Roofs in urban area
	Eddy Covariance measurements and source partitioning of CO₂ emissions in urban environment: application for Heraklion, Greece
	Urban Ecosystem Services: Climate Change Mitigation and Resilience of Cities.
	Assessing atmospheric CO2 variability in the Aix-Marseille metropolis area (France) and its coastal Mediterranean Sea at different time scales within the AMC project.
	Mobile measurement of methane in Ile de France region

	Oral Presentations for Session 15:  In-situ and remote sensing observations
	A strategy for estimating yield and the components of the carbon and water budgets for croplands at plot scale over large areas
	Measurement-based upscaling of pan-arctic net ecosystem exchange
	Exotic observational sites: nuisance or critical test beds
	Integration of flux tower data and remotely sensed data into the SCOPE simulator: A Bayesian approach
	Quantifying evapotranspiration from satellite retrievals of land surface temperature over a mosaic landscape in the Czech Republic

	Posters for Session 15:  In-situ and remote sensing observations
	Spatio-temporal mapping of daily photosynthesis in drought conditions using remote sensing observations and in-situ measurements
	Combining airborne and ground based remote sensing (lidar, spectrometer) as well as in-situ techniques to determine CH₄ emissions of a European CH₄ emission hot spot area – initial results from COMET
	The AmeriFlux Management Project: overview, outreach, tech updates and online activities.
	Standardised, precise and unbiased measurements of above-ground biomass with terrestrial LiDAR
	How microclimate conditions changed within the last 40 years on a sedge-grass marsh?
	Effects of Arctic sea-ice and biogeochemical drivers and storms on under-ice water fCO2 from winter to spring: implications for sea-air CO2 fluxes
	Lake-atmosphere heat flux dynamics in arctic Siberia – in-situ observations and parameterisation
	The Flanders Marine Institute (VLIZ) ICOS Ocean Stations. Marine Inorganic Carbon and GHGs observations in the southern part of the North Sea.
	IT-SR2 – monitoring GHG fluxes at a Mediterranean pine forest within ICOS
	Airborne measurements of GHG fluxes over northern wetlands
	Standardised, precise and unbiased measurements of above-ground biomass with terrestrial LiDAR
	How microclimate conditions changed within the last 40 years on a sedge-grass marsh?
	Effects of Arctic sea-ice and biogeochemical drivers and storms on under-ice water fCO2 from winter to spring: implications for sea-air CO2 fluxes
	Lake-atmosphere heat flux dynamics in arctic Siberia – in-situ observations and parameterisation
	The Flanders Marine Institute (VLIZ) ICOS Ocean Stations. Marine Inorganic Carbon and GHGs observations in the southern part of the North Sea
	IT-SR2 – monitoring GHG fluxes at a Mediterranean pine forest within ICOS
	Airborne measurements of GHG fluxes over northern wetlands
	Two decades of ecosystem CO2 gas exchange above a sub-alpine coniferous forest in Switzerland
	FTS and AirCore measurements of greenhouse gases at Sodankylä, Finland
	Estimating pan Arctic net ecosystem exchange based on remotely sensed data: the PANEEx project 2018
	Vertical profiles of GHG concentrations at Tall Towers
	Methane fluxes and isotopic signatures from plant community to ecosystem scale
	Optical synergies for spatiotemporal sensing of scalable ecophysiological traits: SENSECO COST Action CA17134
	First mission – towards a global harmonised in-situ data repository for forest biomass datasets validation
	Interannual mass and energy fluxes in a Mediterranean maquis system

	ICOS RI presentations
	ICOS ATC: From greenhouse atmospheric data collection to model validation
	The ICOS Ecosystem Thematic Centre
	The ICOS Central Radiocarbon Laboratory (CRL)
	ICOS Belgium Network
	Czech Republic: The CzeCOS atmospheric station
	ICOS Denmark
	ICOS Finland – Observations and key results
	The ICOS French stations network: summary and recent highlights
	Towards integrating greenhouse gas observations from land, ocean and atmosphere – National Network contribution from ICOS Germany
	ICOS-Italy Network: strategies and perspectives
	Netherlands: The Ruisdael Observatory and ICOS: A surface- atmosphere research Infrastructure in The Netherlands 2018 – 2027
	ICOS UK Network


	advert copy_a4



