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Summary 
The action is focused on bridging the gap between current research-led status and operational 
GMES services. The project activities stimulated participation by a wide range of 
organizations and networks.  The GISC project focused on developing innovatory approaches 
to the management of the in-situ data access, building on existing mechanisms, networks, 
stakeholders and national assets.  The project work targeted to link directly data providers and 
the service providers using the principles of the Shared European Environmental Information 
System (SEIS) and INSPIRE. The GISC project did not create new centralised operational 
structures for processing and distributing in-situ data rather explored the capacities of the 
existing information systems as well as instruments such as legislation and standards to 
achieve the goals of sustainability and interoperability. In particular, the project engaged with 
other networks, GMES operators and FP7 project consortia in order to develop shared 
understandings of the key required data flows. 

Objectives 
The goal of the GISC action is to stimulate open access to all necessary in-situ data for 
operational GMES core service provision by resolving the issues which are barriers for cost 
effective and sustainable data provision. Data for operational services are targeted to be 
available in terms of required quantity, quality, coverage, timeliness, accessibility, and 
intellectual property rights for all ground-based, air-borne, and ship/buoy-based 
measurements.  The high-level objective of GISC project is to act between data providers or 
networks of data providers to develop an adequate framework for access to GMES in-situ 
data. The outcome of this project is to have undertaken the preparatory work needed to 
develop a management system and initial framework for in-situ data access for four GMES 
core services (Land, Marine, Atmosphere and Emergency response) following the in-situ data 
needs of the corresponding FP7 research projects (Geoland-2, MyOcean, MACC, SAFER). 

The main objectives are: 
1. Exploring and determining methods to enable networks to provide the required in-situ data 

for GMES. 
2. Looking for ways to consolidate and prioritise the needs for in-situ data identified for 

GMES core services in consultation with stakeholders. 
3. Exploring approaches to the integration of in-situ assets and networks into long-term 

sustainable frameworks for GMES services, including providing proofs of concept of 
operational in-situ architecture by devising solutions for a number of data sets as case 
studies or ‘quick-wins’ in cooperation with pre-operational FP7 projects, EC bodies, and 
institutions responsible for in-situ data provision. 

 
 
 



Main achievements 
 

The GISC project had successful start and built quickly team work to deliver the products 
targeted in the DoW. The visibility of the project and the access to the relevant project 
information were ensured through fast development of project Web site. 
In order to elaborate an initial framework for access to in-situ data the first year focus was on 
involving the stakeholders, users and service providers to define the in-situ requirements 
based on the needs of the four core services. 

An initial range of in-situ requirements has been derived from various sources, including 
ISOWG documents, Boss4GMES, GMES implementation group reports and GMES pilot 
projects. These inputs have been extended and adjusted through further work by EEA, Eionet, 
and GMES stakeholders. The information has been rapidly synthesized into inputs for an 
initial cost valuation of in-situ component.  The cost valuation is a basis for future decisions 
upon how the different costs involved into the GMES in-situ component (set-up, maintenance, 
coordination and data access) will be financed and their magnitude on annual basis. The in-
situ component has its cost which must be met in order to ensure sustainable functioning and 
transition from research phase to operational phase.  Based on the above main activities the 
GISC project delivered the draft in-situ requirements report, initial stakeholders list, report on 
development of partnerships and draft report on approaches to secure sustainable in-situ 
framework for access to in-situ data. The produced deliverables are the basis to develop 
further the GISC project by analyses of the in-situ requirements, matching these with the in-
situ stakeholder’s to produce the revised list and to develop partnership according to identified 
approaches for building up initial sustainable framework that will allow access to the 
necessary in-situ data. 

Identification of observation networks central to GMES 
 
A number of observations networks have been identified by GISC in consultation with the 
GMES atmosphere and marine monitoring services and are listed in annex. These are 
considered by GISC as essential for the services. It is important to note that the observation 
networks listed are all based in Europe but both services, due to their global coverage, also 
depend on observations from global networks and consequently from European contributions 
to those networks.  
 

Research and development priorities identified 
 

• Development of new observation techniques should lead to more accurate 
measurements, cheaper sensors and other infrastructure components, improvements of  
availability and timeliness e.g. by introduction of automation thus making validated 
data available sooner, calculation of measurement uncertainties, and estimation of 
station representativeness. 

• Simulation experiments to optimise network design.  



R&D priorities in the Marine domain 
 
Biogeochemical measurements 
 
There1 is a need to improve the European contribution to Argo (improved sampling) and to 
develop biogeochemical measurements through FerryBoxes, Moorings (EuroSITES) and 
evolution of Argo (Bio-Argo). There is a lack of sufficient spatial coverage and a particular 
lack of robust biogeochemical sentinel sites in these waters. Parameters such as dissolved 
oxygen, fluorescence, ph, nutrients and turbidity are not collected to anything approaching the 
same extent as parameters such as salinity. This situation makes it difficult or even impossible 
to validate and provide boundary data for ecosystem models of European waters. Historically, 
this has been because these measurements are harder to make accurately and the sensor arrays 
require more frequent maintenance. FerryBox systems are ideal platforms for such 
biogeochemical sensors/instruments (easier maintenance, no energy restrictions etc.). In 
addition the development of more reliable autonomous sensors for chemical and biological 
parameters for ecological monitoring including green house gases has to be intensified. 
 
Communication 
 
One1 should in parallel strongly encourage the near real time transmission of data from open 
sea and coastal research vessels. This should be worked out through the EuroFleets EU 
project and probably through a dedicated project.  
 
 
Challenging environments – ice covered seas  
 
The moving sea ice cover prohibits moorings in the near surface layers and real time 
transmission of data. Therefore the development of surface-reaching instruments that are able 
to use open areas to approach the surface to measure and to transmit data is a basic 
requirement. Flexible data storage in self-recording instruments and transmission can be 
controlled optimally by a bidirectional communication. The International Arctic Buoy 
Programme has been operated since 1990 using automated buoys deployed on the ice. The 
programme provides mainly meteorological and ice drift data. During the International Polar 
Year 2007 – 2009 more advanced ice-deployed buoys have been used, collecting 
oceanographic, sea ice and meteorological data. Technology development is underway for 
automated observing systems in ice covered area, such as Icetethered profilers proving CTD 
data with data transmission in near real time. In order to bring the observing systems for the 
Arctic up to the same level as the other regional seas, it is necessary to establish programmes 
for implementation of new and cost-effective observing technologies.  

                                                
1 Report of the EEA Workshop In-situ data requirements for the GMES Marine Core Service 
June 1-2, 2010 EEA, Copenhaguen P.Y. Le Traon, S. Pouliquen October 8th, 2010 



R&D priorities in the atmosphere domain 
 
 
Integration of observations 
 
Develop2 a three-dimensional global atmospheric chemistry measurement network through 
the integration of observations of surface-based, balloon-borne, aircraft, satellite and other 
remote sensing observations. Further integration of the ozone sonde networks and other 
sources of vertical profile information into one global network is needed. Implementation of 
near-real-time data delivery capabilities will further increase the value of these observations 
for numerical weather prediction and model validation.  
 
Sustained3 observations in the next 5-10 years will surely benefit from the integration of 
existing aerosol networks and observatories because these will take advantage of the best 
practice approaches developed within each network for each specific aerosol variable from 
the relevant aerosol community. The integration of these networks will facilitate a relatively 
less expensive multidisciplinary approach that is crucial for a better aerosol characterisation, 
and a better understanding of aerosol processes and their impact on climate, weather and air 
quality.  
 
Greenhouse gases2 
 
The global networks are still incomplete and should be augmented with continuous 
measurements on the continents, the Arctic, the tropics, and the oceans. A challenge and 
opportunity is the validation and use of satellite observations that are becoming available. 
Calibration standards for some of these compounds still need to be harmonized and an 
accuracy of observations achieved that is sufficient to verify emission inventories.   
 
Error estimation  
 
Observations4 must be accompanied by error estimates and site character description 
(whenever relevant), but such info is rarely completely defined for observations. 
Measurement data may contain a statistical standard deviation from the instrument or analysis 
method, but this does not express the complete uncertainty of the observation. A modeller 
may wish to know the potential influence from local sources to an observational (surface) site. 
Since such information changes with the time of the day, season, wind direction/speed, etc. 
modellers now ask for an error covariance matrix that correlate the certainty of a 
measurement with all influencing factors. Such matrices do not exist for most sites today. The 
lack of auxiliary metadata on site characteristics and error covariance matrices for in-situ 
station data is currently a main limiting factor for actual use of in-situ data. Improve5 
comparison and characterisation of existing monitoring equipments, to better assess the obtained 
datasets, including measurement errors, strengths and weaknesses. This will lead the way to further 
harmonisation and integration. 

                                                
2 GAW Report No. 172; WMO Global Atmosphere Watch (GAW) Strategic Plan: 2008–2015 
3  Towards a Federated Surface-Based Aerosol Network A White Paper based on the ENAN Workshop in 
Emmetten, Switzerland, 28-29 April 2009. December 2010.   
4 GMES in-situ data audit – stakeholder analysis and gaps in data availability; Aasmund Fahre Vik, and Kjetil 
Tørseth NILU; December 2009.  
 



 
The usefulness3 of data products is strictly related to correct and detailed estimation of 
measurement uncertainties. This is a crucial issue and needs to be well defined in order to 
facilitate the comparison, integration and assimilation of measurements from different 
instruments and networks into numerical models. To this end, harmonisation of methods to 
calculate measurement uncertainties will need to be undertaken within the next 5 years or so, 
and subsequently applied to an integrated network. 
 
Quality assurance standards 
 
The5 lack of interchange between networks results in the absence of common quality 
assurance (QA) standards, common data formats and conversion procedures for data used in 
different networks and for different purposes. There is a clear need for traceable and 
harmonised data quality across various networks. There is a need for establishing NRT 
procedures, including QA, for regular LIDAR profiles of aerosol and for establishing a 
European QA centre for the European sun photometer network (AERONET), which is 
currently mainly sustained by NASA.  
 
New measurement techniques  
 
Develop5 new in situ measurement techniques, including ground based remote sensing and 
aircraft observations. Concerning climate change, there is a strong need to better monitor 
aerosols and clouds and their role in the radiation balance. More accurate and regular 
measurements of the increasing amount of stratospheric water vapour are necessary for the 
ozone layer and UV. Also, completely new approaches might be explored, like the use of a 
large number of relatively cheap, low-quality sensors coupled through Internet. 
 
Validation of space observation  
 
Ground-based3 observations are also necessary for the long-term monitoring of parameters 
that cannot be retrieved from space observations. For example, it is very challenging to 
distinguish natural and anthropogenic aerosols from ground based observations and even 
more so from satellite data. In the next 5-10 years, a strong improvement of these validation 
programs is expected. In particular, in an integrated ground-based observational system, 
ground-based profiling techniques, such as the advanced multi-wavelength lidar technique 
capable of classifying different aerosol types on the basis of their optical and microphysical 
properties, can be considered as an ideal bridge between in-situ and satellite measurements in 
order to fill gaps in the interpretation of physical mechanisms related to atmospheric aerosol 
and to ensure a fuller exploitation of satellite and in-situ operational data on a global scale.  
 
Combination of observation techniques  
An3 important gap is represented by a lack of overlap among different observational 
techniques at any one site. One example is optical properties derived from lidar observations, 
which measures profiles starting at a few hundred meters above ground, and in situ ground 
based optical properties. Another example is observations of ambient and dry aerosols, which 
often are not comparable and a conversion is necessary. The European situation can be taken 
as an example of the challenges. At present there are more than 200 sites spread around 
Europe measuring various aerosol properties coordinated under different networks. The 
                                                
5 Global Monitoring for Environment and Security Atmosphere Core Service (GACS) Implementation Group – 
Final Report April 2009.  



various aerosol networks have developed over a considerable time period and are partly a 
result of expansions of existing monitoring networks, and partly represented by networks 
focusing solely on one of a selected set of aerosol properties. This results in a fairly dense but 
non-homogeneous coverage and also not having a significant overlap among different 
observational techniques at the same site, with only few exceptions.  
Clearly, there is a need for more stations adopting the coupling of these techniques.  

 

Cross cutting R&D priorities   
 
Ensure link to existing infrastrucutre  
 
Emerging instrumentation and sensors should be tested within the existing observational infrastructure 
to allow for inter-comparisons and reuse of infrastructure components, e.g. EuroSITES moorings1 
are vital platforms for testing emerging sensor technology. 
 
Network design methods 
 
The reactive gases2 determine the oxidizing capacity of the atmosphere and influence the 
formation of tropospheric ozone and aerosols, and are therefore relevant to air quality and 
climate. The surface-based observational network for most of these compounds is totally 
inadequate. 
 
Initiate5 studies to achieve the best balance (both from economic and scientific point of view) 
between space based and ground based monitoring, and to determine the optimal ground 
based networks for different components, in terms of density and locations.  
 
This could be achieved through observing system evaluation (OSE) and observing system 
simulation experiments (OSSEs), enabling to optimise the investments into an observing 
system for GMES parameters. 
 
 



 

Annex: GISC identified observation networks central to GMES 

 

EuroArgo 
 
Argo is the single6 most important in situ observing system for the GMES marine 
environment monitoring Service. It delivers critical data for assimilation in ocean forecasting 
models, climate monitoring and seasonal to decadal forecasting. Without Argo, oceanographic 
modelling and assimilation systems will not be sufficiently constrained and will not be able to 
produce several key analysis and forecast products. 
 
Euro-Argo6 will develop and progressively consolidate the European component of the global 
network. Overall, the EuroArgo infrastructure should comprise 800 floats in operation at any 
given time. The maintenance of such an array would require Europe to deploy about 250 
floats per year. Argo is a unique system to monitor heat and salt transport and storage, ocean 
circulation and global overturning changes and to understand the ability of the ocean to 
absorb excess CO2 from the atmosphere. 
 

EuroSites 
  
The EuroSites open ocean observatory network is a European network of ocean reference 
station moorings providing accurate long-term climate data records of oceanic and surface 
atmospheric variables in key ocean regions across Europe. EuroSITES is the European 
component of the international OceanSITES network of deep water reference stations which 
is a core component of GOOS.  
 
In7 terms of the current priorities for GMES, the observatories are already providing key 
datasets on physical (temperature/salinity) and meteorology datasets (for some sites) for 
assimilation into operational models. Hindcast datasets of these parameters (and currents) are 
also being used for validation of operational models. EuroSite profiles are used as input to the 
production and validation of several8,9 GMES marine environment monitoring analysis and 
forecast products. 
 
The EuroSites infrastructure is also contributing to the European Strategy Forum on Research 
Infrastructures (ESFRI) planning through the EMSO PP (European Multidisciplinary Seafloor 
Observation Preparatory Phase), which is focused on developing a formal organisation in 
Europe to operate fixed-point in situ ocean observatory infrastructures. 

                                                
6 Euro-Argo position paper prepared for the EEA workshop on GMES in situ data requirements; P.Y. Le Traon, S. Pouliquen 
and Euro-Argo partners; June 2010 
7 EuroSITES: European Ocean observatory Network position paper: Contribution to GMES in situ data 
requirements, Lampitt, R., S. et al. 2010.  
8 The In Situ observation stakeholders for MyOcean; S. Pouliquen, PY Le Traon /Ifremer date 21 January 2011 
Version 1.1 
9 Product Dependencies Dataflow for external In Situ data; Technical Note based on ”MYO-TOP-TN-PDD 
V2.8” DOCUMENT; December 2010.  



 

FerryBox 
 
FerryBox10 and other underway data are suggested to be integrated in MyOcean (in-situ 
TAC). However, not all data owners are a member of the MyOcean consortium as there are 
many of these activities related to research institutions. The provision of data from outside of 
the consortium is not finally clarified. Nevertheless it is highly desirable for GMES marine 
environment monitoring service that these data would be available at least in a delayed mode. 
FerryBox systems have reached a status of maturity that could be proven during many yeas of 
operation at different sites and that is well beyond other systems. Their consolidation into 
operational GMES service is feasible and should be considered quickly. 
 

SeaDataNet 
 
SeaDataNet11 objective is to construct a standardized system for managing the large and 
diverse data sets collected by the oceanographic fleets and the new automatic observation 
systems. The objective is to network and enhance the currently existing infrastructures, which 
are the national oceanographic data centres and satellite data centres of 35 countries, active in 
data collection. The networking of these professional data centres, in a unique virtual data 
management system will provide integrated integrated data sets of standardized quality on-
line. 
 
OneError! Bookmark not defined.,12 of the objectives of the GMES marine environment monitoring 
service is to set up a system for re-analysis purposes that requires products integrated over the 
past 25 to 50 years. The focus is first on temperature and salinity measurement as these data 
are more widely available, easier to assess and are assimilated in models. This activity is 
clearly done in partnership between MyOcean and SeaDataNet by aggregating data coming 
from the two networks. A substantial number of biogeochemical data are acquired at 
European level but a lot of these data are not freely available - access is fragmented and there 
is a lot to do in partnership with SeaDataNet and Emodnet-Chemical and EuroGOOS to 
improve access to these data and their homogeneity in terms of quality.  
 

EARLINET-ASOS 
 
EARLINET was established in February, 2000 as a research project supported by the 
European Commission. After the end of the EC-project EARLINET continues to operate as a 
voluntary association of research institutions with specific interest in atmospheric aerosol 
research. The main objective is to establish a qualitatively and quantitatively significant 
database for the horizontal and vertical distributions of atmospheric aerosols over Europe. The 
network is supported by EARLINET-ASOS, which is an EC Integrated Activity implemented 
as Coordination Action. The dataset is used to validate and improve models that predict the 
future state of the atmosphere and its dependence on different scenarios describing economic 

                                                
10 According to: FerryBox, by W. Petersen, F. Schroeder, and D. Hydes, June 2010 
11 See: http://www.seadatanet.org/Overview/Context-and-Objectives 
12 The in situ stakeholders and data for MyOcean. S. Pouliquen and P.Y. Le Traon. 15 December 2010. 



development, including those actions taken to preserve the quality of the environment. The 
EARLINET data set is the most comprehensive compilation of data available for this purpose. 
 
Observations from EARLINET-ASOS are essential for validation and development of GMES 
atmosphere composition, radiation and aerosol products.  

 

EUSAAR 
 
The feasibility of implementing NRT data delivery for observations that used to be research 
level only a few years ago has been shown by the EUSAAR project. EUSAAR has 
implemented NRT services for surface-based in situ observations of particle size distribution 
and aerosol optical properties, and the service has been adopted and extended by the WMO 
GAW programme.  
 
EUSAAR developed a near-real-time (NRT) data collection and dissemination infrastructure 
for advanced ground-based aerosol observations. The measurements provided by EUSAAR 
are essential for the generation, validation and development of GMES atmosphere products.  

 

IAGOS 
 
IAGOS13 is one of the new European Research Infrastructures on the ESFRI Roadmap 2006. 
It will establish and operate a distributed infrastructure for long-term observations of 
atmospheric composition, aerosol and cloud particles on a global scale from a fleet of initially 
10-20 long-range in-service aircraft of internationally operating airlines. The use of 
commercial aircraft allows the collection of highly relevant observations on a scale and in 
numbers impossible to achieve using research aircraft, and where other measurement methods 
(e.g., satellites) have technical limitations. 
    
IAGOS deploys newly developed high-tech instruments for regular in situ measurements of 
atmospheric chemical species, aerosols and cloud particles.  
 
The important requirements for vertical profiles (ground based and aircraft measurements) are 
presently met by observation networks that need to be consolidated for GMES purposes.  
 
Vertical profile measurements from IAGOS are considered essential for the generation and 
validation of several key GMES atmosphere products.  

ICOS 
 
ICOS14 is a new European Research Infrastructure for quantifying and understanding the 
greenhouse balance of the European continent and of adjacent regions. It was realized early 
that, high precision long-term carbon cycle observations form the essential basis of carbon 
cycle understanding and that these observations must be secured beyond the lifetime of a 
                                                
13 See http://www.iagos.org/index.php?index=5 
14 Extract from http://www.icos-infrastructure.eu/index.php?p=hom 



research project. ICOS aims to build a network of standardized, long-term, high precision 
integrated monitoring of: atmospheric greenhouse gas concentrations of CO2, CH4, CO and 
radiocarbon-CO2 to quantify the fossil fuel component ecosystem fluxes of CO2, H2O, and 
heat together with ecosystem variables.  
The ICOS infrastructure integrates terrestrial and atmospheric observations at various sites 
into a single, coherent, highly precise dataset. These data allow a unique regional top-down 
assessment of fluxes from atmospheric data, and a bottom-up assessment from ecosystem 
measurements and fossil fuel inventories.  
 
Observations from ICOS are considered essential for the generation of greenhouse gas and 
climate forcing products from the GMES atmosphere monitoring service, and should help to   
maintain15 a seamless flux of data to modellers and end-users is necessary to ensure the 
success of ICOS.  
 
 

EUMETNET 
 
E-SURFMAR is a EUMETNET observation programme and delivers many of the in situ sea 
surface temperature measurements from drifting buoys that are assimilated into GMES ocean 
forecasting models, and are a major input GMES Sea Surface Temperature products. Hence, 
E-SURFMAR is an essential observing system required to support the ocean forecasts 
produced under the GMES marine environment monitoring service. In addition E-SURFMAR 
supports the operation of 4 moored buoys. Data from these buoys are also routinely used to 
validate predictions from shelf-seas and wave models. Apart from E-SURFMAR, other 
EUMETNET programmes deliver essential meteorological observations to GMES services, in 
particular to the GMES atmosphere monitoring service.  
 
 

                                                
15 The paragraph is based on: The ICOS greenhouse gases monitoring programme in support of the GMES Core 
Services developments: At stake and funding needs; prepared by ICOS March 2010.  
 


