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1. Identification of the application 

1.1 ICOS Central facility: 

The Carbon Portal (CP) 

1.1 Coordinator of the application 

Anders Lindroth 
Title: Professor 
E-mail: anders.lindroth@nateko.lu.se  
Phone: +46462220474 
Institute: Department of Physical Geography and Ecosystem Science, Lund University 
Country: Sweden 
Coordinator of the CP: The CP will be located within the ICOS ERIC and hosted by Lund 
University. This means that the Director of the ICOS ERIC will be responsible for recruitment 
of the CP Director jointly with the Vice-Chancellor of Lund University. 

1.2 Other participants 

Alex Vermeulen & Han Dolman 
Titles: Senior Scientist (AV) & Professor (HD) 
E-mail: a.vermeulen@ecn.nl & han.dolman@vu.nl 
Phone: +31 (0)224 564194 (AV) and +31 20 59 87358 (HD) 
Institute: ECN & VU University Amsterdam representing ICOS Netherlands 
Country: The Netherlands 

1.3 What other types of elements will be contributed to ICOS? 

Sweden: The observation network ICOS Sweden (www.icos-sweden.se) consisting of six 
ecosystem stations and three atmospheric stations. 

The Netherlands: The observation network of the Netherlands (www.icos-

infrastructure.nl) consisting of at least one ecosystem station and one atmospheric station. 

1.4 How is ICOS going to be structured at the national level? 

The observation networks in all participating countries have their own national organization 
and will be separated from the CP. The CP will be part of ICOS ERIC but hosted by Lund 
University (LU) with contribution from ICOS Netherlands (coordinated by VU University 
Amsterdam (VUA)). CP will be set up as a special unit at LU with a full time Director as the 
person in charge of the operations. Most of the personnel will be located at LU and a smaller 
part in the Netherlands. All personnel will be under the direction of the CP Director. The CP 
Director is in turn subordinate to the Director of the ICOS ERIC. The management scheme is 
outlined in Fig. 5 (see section 7). 

1.5 Is the central facility going to be at one or more institutions? 

The main part of the CP will be located at LU and a smaller part at VUA in the Netherlands. 
The group from the Netherlands has expertise on inverse modeling systems that will be used 
to produce the synthesis results that is part of the objectives of ICOS CP. The expertise of the 

mailto:anders.lindroth@nateko.lu.se
mailto:a.vermeulen@ecn.nl
mailto:han.dolman@vu.nl
http://www.icos-sweden.se/
http://www.icos-infrastructure.nl/
http://www.icos-infrastructure.nl/
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Dutch team complements the modeling expertise at LU which is both on inverse and 
ecosystem modeling.  
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2. Work plan  

Here we outline our proposal for the implementation of the CP, as per the requirements and 
roles outlined in the CP Concept Paper.  

2.1 Our vision 

The CP will provide a one-stop-shop for ICOS data products and related materials. It will 
offer users of different backgrounds quick and convenient tools to discover, visualize and 
download data of various levels and types, ranging from quality-controlled measurement 
data to elaborated products, such as synthesis reports and results of modeling activities – 
both produced by the CP itself and by external initiatives. To enhance the user experience, 
the CP will develop and provide tools for advanced visualization of ICOS data together with 
other sources of information, for example geocoded data.  

At the same time, the CP will also provide a reliable system for user authentication, extract 
statistics on portal usage and references to ICOS products (e.g. in scientific literature and 
media), and oversee that standards for ICOS data sets and metadata are upheld. Regarding 
specific file formats to be used, the various scientific user communities have developed 
somewhat different "standards" including comma-separated text and raw binary formats. 
The CP shall ensure that ICOS data products are made available in formats that are easily 
accessible to the user community. Furthermore, the CP will be responsible for the long-term 
archival storage of all ICOS data products. None of these roles will be possible without 
closely incorporating the CP into the organizational structure of ICOS RI, see Figure 1 below.  

Figure 1. An overview illustrating the Carbon Portal's relationships with the other parts of the ICOS 

RI organization. 
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Especially important will be to set up strong cooperation with the Thematic Centers (TCs), 
which are responsible for delivering measurement data of different levels. (Within ICOS, the 
following data types are recognized: raw sensor signals (Level 0), geophysical data (Level 1), 
enhanced quality-controlled and gap-filled data (Level 2) and elaborated data products 
(Level 3).) The CP website will provide an enhanced search functionality, allowing users to 
browse metadata from all TCs as well as the CP itself.  

The CP will develop and enforce a common system for user registration and authentication, 
and be responsible for serving users with (published) Level 2 and Level 3 data products. The 
CP will also be responsible for the long-term archival of all ICOS data products.  

In order to avoid duplication of effort and storage, we propose (see Figure 2 below) that the 
TCs will handle all requests for L0 and L1 data, including data visualization and download. 
(Note that all data requests will need to be logged by the CP in order to account for ICOS 
data usage statistics.) The TCs will also, via their websites, be responsible for providing 
detailed information about their activities and data products, as well as all technical 
descriptions of the measurement systems used within ICOS.  

 

Figure 2. The data flow between the users of the ICOS data (beige) and the Carbon Portal (blue), 

the Thematic Centers (red) and external data sources (purple). The measurement station network 
(orange) is also included. L0-L3 refers to data levels as defined in the Carbon Portal Concept Paper. 
See the text for details.  
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The CP will support the modeling community in providing higher level flux products by 
providing uniform datasets needed for model initial and boundary conditions and organizing 
optimal (on-line) model comparison tools. The CP will host externally produced L3 products 
based on ICOS data, but will in addition - as a service to Stakeholders and the wider user 
community - also produce a basic set of L3 products, mainly "flux maps" based on inverse 
modeling. In addition, the CP will produce annual synthesis reports that summarize the 
greenhouse gas (GHG) budgets of Europe and put these into perspective, as well as support 
the Headquarter (HQ) in its outreach activities. Finally, the CP will interoperate with other 
existing relevant portals such as the GEO-Portal. 

2.2 Work plan and timeline 

We have divided the work into three main phases: Planning, Development and Operational. 
The work will start from the moment that funding is made available after a positive ISIC 
decision. Table 1 below contains a summary of important tasks and activities, including 
milestones. In the following, we describe the major tasks relevant to each phase in more 
detail.  

Planning phase (month 1-4) 
This phase will start as soon as the ISIC has made its decision with the formation of a 
working group, consisting of members from the Thematic Centers (TCs) and the 
Headquarters (HQ). This group will be essential in order to ensure close collaboration and 
cooperation on all issues related to data and metadata sharing, visualization and archiving, 
as well as tracking of ICOS users and data usage. The group will meet regularly, especially 
during the planning and development stages.  

Secondly, the recruitment of personnel with relevant competence will be initiated, including 
the Director and experts on web interfacing, web service design and data handling, as well as 
staff with necessary scientific expertise. Together with local informatics experts (from the 
Lund University Center for Scientific and Technical Computing, LUNARC), the detailed 
planning and design of the CP development is initiated, in parallel with research on 
standards and solutions used in similar portals, as well as surveys of data end user needs and 
preferences, especially concerning search, advanced visualization and download of data 
(including data formats). 

Development phase (month 5-16) 
Activities relevant to this phase are expected to be initiated throughout months 5-16 of the 
CP implementation. Very important is the early development of web services or other tools 
for “basic capabilities”, including searching of the metadata repositories at TCs/CAL, visuali-
zing data (may tie in with TC services, or be stand-alone), retrieving/downloading data, etc.  

A primary goal is the early implementation of web services for “distributed” single-ID 
authentication services (and usage statistics collection) within ICOS, including the 
development of a database for holding information on user registration, user activities etc. 
The system will be able to authenticate all transactions involving ICOS data sets. Here, too, 
local informatics experts from LUNARC will be involved in the system design and 
implementation.  
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Related to this task is the setting up of systems of unambiguous data identifiers for both 
ICOS-internal labelling (covering all levels of ICOS data sets) and globally-recognized 
identifiers for published datasets, similar to the DOI scheme used for publications. (This work 
will build on results from relevant ICOS Preparatory Phase (PP) working groups). This task, 
which will be carried out in close cooperation with the TCs, could include defining standards 
for peer-reviewed publication of ICOS dataset descriptions, as well as the establishment of a 
web service to facilitate the regular publication of datasets (the publication itself falls under 
the responsibilities of the TCs). 

Table 1. Proposed timeline. Time starts after ISIC decision, as soon as funds have been allocated. 
Month Phase Tasks Milestones 
1 Planning * Set up of local planning group 

* Set up of CP+TC+HQ coordination group 
* Recruiting of CP Director 
* Define technical solution needs for data 
flow 
* Decide on test-bench products for "Level 3 
demonstrator" 

 

2  

3  

4 Director hired (M4) 

5 Development * Recruit technical consultants 
(programmers, system experts, database 
experts, web designer etc.) 
* Recruit scientifically trained staff (for 
syntheses, level 3 products) 
* Develop basic web portal 
* Implement user authentication system 
* Design and program web service solutions 
for automated communication  and data 
transfer between CP, TCs and external data 
centers (geoportals) 
* Design and program metadata search 
engine 
* Implement simple data services 
* Implement long-term archiving 
*  Design and develop "Level 3 demonstrator" 
(data flow and modeling components) 

 

6  

7  

8  

9 Launch new ICOS web portal (M9) 

10  

11  

12  

13  

14  

15 Arrange first Level 3 product workshop 

16  

17 Operational  
– basic functionality 

* Implement "Level 3 demonstrator" 
* Produce first syntheses report 
* Develop  advanced visualization tools 
* Implement "pathways" for non-expert web 
portal users 
* Design tools and materials for outreach 
activities (with HQ) 

Basic CP data services ready  (advanced 
search engine, simple data visualization 
and download) 
 

18  

19  

20  

21  

22  

23  

24  

25 Web portal interface fully developed 
Level 3 demonstrator ready 

26  

27  

28  

29 Operational 
-- full functionality 

 Advanced CP data services running  

30  

31  

32  

33 Arrange second Level 3 product 
workshop 

34  

35  

36  

37  

38  

39  

40+  
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In parallel, routines will be developed for the purpose of collecting, storing and displaying 
bibliometric information related to ICOS data use. Metadata harvesters and web services can 
be set up to automatically gather information from bibliometric sources and the web, and 
store it in a dedicated database. This will allow tracking not only of references to published 
ICOS data products in scientific literature, but also follow-up and archiving of references to 
ICOS in other publications and media. Together with data on CP usage statistics, the 
bibliometric information will provide stakeholders valuable insights. 

To organize and implement long-term archival storage of all ICOS data, the CP will identify 
the needs in terms of storage space/year for different Data Product Levels, select a technical 
solution, and design and implement procedures to ensure quasi-automated flow of data 
from the TCs (Level 0-2) and CP (Level 3) to this storage. 

A high-priority task is the development of the web interface for the CP, including tools for 
searching, exploring, visualizing and downloading data. This will support not only data 
products from measurements but also all elaborated products hosted at the CP, regardless 
of their source. In order to quickly provide basic services the CP will make use of existing 
tools developed by external projects. However, the CP will also initiate work on developing 
its own advanced tools, for example to enable users to combine ICOS data with information 
from other sources (geo portals etc.). Visualization of time series may be provided by TCs, 
but more advanced graphics tools that require simultaneous combination of data from many 
sources ("cross-TC", "cross-product") will be hosted by the CP, based on web services set up 
to handle the transfer of information (data and graphics) between sources and the users. 

Fundamental to the web portal functionality is the implementation of enhanced search 
strategies and search functionality across TC and CP metadata holdings, including defining a 
metadata profile based on international standards (building on results from relevant ICOS PP 
working groups), defining procedures and formats for metadata exchange between CP and 
TCs (including CAL), and setting up CP metadata repository databases and program metadata 
harvesters.  

To ensure the CPs capabilities to provide services related to Level 3 products requires both 
the creation of a "data compilation service" for (external) producers of elaborated products, 
as well as the setting up of a CP-hosted system for the production of a limited but consistent 
base set of Level-3 data products on an annual basis. This includes developing quasi-
automated procedures for data storage, pre-processing and storage of model input data 
(from both ICOS and external sources like ECMWF), model software execution and handling 
of results.  

It is proposed to set up a "Level 3 demonstrator" (a test-bench system), based on a well-
known modelling scheme and making use of the host institution’s in-house expertise, 
including data stream formatting, interfacing with the model output and (global & ICOS) 
greenhouse gas data, quasi-automated execution and handling of output data. The final 
system should be able to assimilate the whole suite of ICOS data streams and be based on a 
robust inversion scheme. (The choice of which Level 3 products that the CP shall actually 
produce is subject to the scientific direction of ICOS RI.) This task requires close cooperation 
with the local computing center, as well as experts from the ICOS partners and external 
users. 

CP staff is responsible for the regular production of synthesis reports, which will summarize 
the results from all available Level 3 elaborated data products based on ICOS observational 
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data. The syntheses allow the analysis of trends, regional extremes and variability of the 
global carbon cycle, as well as on a regional European focus, and include meaningful error 
estimates of the individual Level 3 product contributions as well as on the ensemble of 
products. 

Operational phase (month 17 – 60+) 
From the start of the operational phase, the CP will provide a number of basic web-based 
services that provide ICOS data users with easy access to data.  

Subsequent activities will also include the development and gradual implementation of more 
advanced services and data exploration tools, for example web mapping interfaces that 
allow users to interactively combine different ICOS data products with information on land 
use, population statistics and other geocoded data sets. In addition, tools allowing basic-
level data processing or management, such as creation of tables and graphs illustrating 
statistical aspects of the data, can be implemented. It is also a task of the CP to produce 
materials and data interpretation tools that support the outreach activities of the HQ. These 
tools and services will be developed in order to match the needs and requirements of the 
ICOS RI, the TCs, and stakeholders, as well as general users.  

Apart from maintaining the above-mentioned functionality and ensuring smooth day-to-day 
operations of the CP itself, the staff will also be concerned with other activities, including 
regular monitoring of user satisfaction and needs related to the accessibility of ICOS data.  

Regarding elaborated data products, the CP staff will organize and maintain a “scientific 
watch” on the evolution of both scientific developments in the field of GHG modeling, as 
well as the needs of stakeholders and other ICOS users for elaborated products. To this end, 
the CP may organize regular open workshops for developers of elaborated data products 
(partially) based on ICOS data, and, together with the HQ, hold regular calls for Level-3 data 
and software packages, to be evaluated by an expert group appointed by the ICOS RI. 

To maintain a high level of service, we envisage the need for 4 full time technicians, 
including a web master, 2 database technicians and one tools & graphic interface specialist. 
The web master will be responsible for keeping the CP web server up to date, and also 
interface with the TC and HQ web masters to ensure the harmonization and actualization of 
content as well as full compatibility of technical solutions. The database technicians will 
carry out day-to-day operations of the CP database, including input of new data sets, 
performing of backups and the transfer of data to the long-term archiving facility. They will 
also be responsible for implementing technical solutions to maintain data flow between the 
CP and the TCs as well as external producers of Level 3 products. Finally, the visualization 
specialist will maintain and develop the CP's tools for data discovery and visualization, and 
will interface with the TCs, the HQ and other data portals. 
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3. Relevant technical, scientific and project management 
experience  

3.1 Scientific and technical experience relevant to completion of the task 

The research at the Department of Physical Geography and Ecosystem Sciences at Lund 
University (INES, www.nateko.lu.se/index.asp?lang=2) is focused on multidisciplinary studies 
of climate and environmental change and how this affects the functioning and composition 
of terrestrial ecosystems and vice versa. Compared to the scientific experience required, it 
includes expertise on GHG fluxes and cycling and its interaction with climate and the 
environment, through process studies as well as through ecosystem modeling, inverse 
modeling, and by use of spatial analysis tools and theory. It has strong expertise in data 
assimilation and is hosting the Carbon Cycle Data Assimilation System (CCDAS), a unique 
assimilation system capable of consistently constraining the carbon cycle by a whole range 
of observations. The department hosts the Lund University's Centre for Geographical 
Information Systems (GIS Centre, www.gis.lu.se/english/index.htm) which comprises 
expertise on web technology, geographic databases, spatial analyses, visualization and data 
formatting.   

The department is strongly involved in the Lund University Centre for Studies of Carbon 
Cycle and Climate Interactions (LUCCI, www.lucci.lu.se). LUCCI is a Linnaeus Centre that aims 
at providing an improved understanding of how external factors regulate the carbon balance 
of boreal and sub-arctic ecosystems from local to regional scales, including studies of the 
production of volatile organic compounds. The processes involved are studied at different 
spatial scales from the microbial to regional scales using flux measurements by chambers, 
towers and aircrafts, experiments under controlled conditions in laboratory, observation of 
aerosols in different environments and remotely sensed data as well as models for up scaling 
to larger regions. The department is also affiliated with the strategic research areas 
Modeling the Regional and Global Earth System (MERGE, www.cec.lu.se/o.o.i.s/24961) and 
Biodiversity and Ecosystem Services in a Changing Climate (BECC, 
www.cec.lu.se/o.o.i.s/24960), both of which are national research platforms led by Lund 
University.  

A major part of the research in both MERGE and BECC as well as in LUCCI involves the 
further development of established ecosystem models with reference to high quality 
observational data and emerging understanding of key mechanisms, such as biosphere-
atmosphere exchange processes of GHGs and offer access to modeling expertise of high 
relevance to the needs of the Carbon Portal. Model platforms used and further developed in 
these environments, such as CCDAS, the LPJ-GUESS regional ecosystem model or the 
atmospheric transport model EMEP may be suitable candidates for the in-house model-data 
integration activities of the CP. CCDAS builds the underlying modelling system of the 
Network Designer, which has been selected as an ICOS network design tool. 

The department has experience in setting up geographical databases and web map services 
from several national and European projects (e.g. HaptiMap and eSSENCE, see below), and 
has worked with issues regarding the Swedish Spatial Data Infrastructure (in e.g. cooperation 
with the national mapping agency). Another extensive interactive database containing data 
from a large number of flux stations in the Nordic region was built up during the Nordic pilot 
program on Centers of Excellence in Global Change research, the NECC (Nordic Centre for 

http://www.nateko.lu.se/index.asp?lang=2
http://www.gis.lu.se/english/index.htm
http://www.lucci.lu.se/
http://www.cec.lu.se/o.o.i.s/24961
http://www.cec.lu.se/o.o.i.s/24960


10 
 

studies of Ecosystem Carbon Exchange and its Interactions with the Climate System, 
www.necc.nu).  

The department is a member of the current Swedish national standardization work of Web 
Cartography, which is coordinated by Swedish Standard Institute, SIS. The aim of this work is 
to establish visualization methods for emerging Inspire Services and especially how to 
visually combine data from several services.  (www.sis.se/informationsteknik-
kontorsutrustning/allm%c3%a4nt/sis-tk-570). 

Lund University Center for Scientific and Technical Computing (LUNARC, www.lunarc.lu.se/) 
will be involved in the technical solution for the carbon portal. LUNARC has a long 
experience of scientific computations and data storage and have  been active in the 
development and support of storage access within SNIC. LUNARC is part of the Swedish 
National Infrastructure for Computing, SNIC (http://www.snic.vr.se/) which resources will be 
used for e.g. the syntheses computations. For the archiving the CP will use the SweStore 
facility (www.snic.vr.se/projects/swestore). 

Bibliometric support service to facilitate the recording of bibliometric information and 
establish indicators is available through the Lund University library. 

The University has elaborated common objectives for overall communication and 
dissemination aiming at enhancing the visibility and outreach of its major research facilities, 
Centers and strategic research areas. The Centre for Environmental and Climate Research 
(CEC, www.cec.lu.se) provides such support services specialized towards climate and 
environmental research.  

The researchers from the Netherlands have a long standing experience in both the 
measurement of greenhouse gas concentrations and fluxes as well as in the modeling of 
atmospheric transport and biosphere-atmosphere exchange of gases and aerosols. The 
Cabauw tower observations of greenhouse gas concentrations by ECN started in 1992 and 
currently are the worldwide longest existing tall tower measurement series. The TM5 
atmospheric transport and chemistry model developed at Wageningen University (WU) is a 
leading system in this field and the basis of the CarbonTracker data assimilation system, 
used worldwide as one of a set of advanced carbon data assimilation product.  

The CarbonTracker team of which current WU scientists were the instigators is the only 
group currently with more than five years' experience in semi-operational estimates of the 
carbon cycle, including annual releases of value-added data products based on atmospheric 
CO2. The experience with web-hosting of such products is unique. VUA was one of the first 
to perform inversion of CO2 fluxes at regional scale, i.e. less than 10 km grid resolution and 
the three Dutch groups have experience in running models like WRF, WRF-CHEM, Flexpart, 
and RAMS. Furthermore they play already from its start a leading role in the TRANSCOM 
community where the atmospheric inverse modeling at global and regional scale has been 
developed as a community effort over the last 20 years.  

3.2 Management and coordination experience 

Coordinated EU projects 
The EU funded research infrastructure project INTERACT (International Network for 
Terrestrial Research and Monitoring in the Arctic, www.eu-interact.org) which coordination 
office is hosted by INES, LU. INTERACT is a circumarctic network of 33 partners and 33 

http://www.necc.nu/
http://www.sis.se/informationsteknik-kontorsutrustning/allm%c3%a4nt/sis-tk-570
http://www.sis.se/informationsteknik-kontorsutrustning/allm%c3%a4nt/sis-tk-570
http://www.lunarc.lu.se/
http://www.snic.vr.se/
http://www.snic.vr.se/projects/swestore
http://www.cec.lu.se/
http://www.eu-interact.org/
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terrestrial field bases in northern Europe, Russia, US, Canada, Greenland, Iceland, the Faroe 
Islands and Scotland. The multidisciplinary project has a main objective to build capacity for 
identifying, understanding, predicting and responding to diverse environmental changes 
throughout the wide environmental and land-use envelopes of the Arctic and host 
thousands of scientists from around the world who work on projects within the fields of 
glaciology, permafrost, climate, ecology, biodiversity and biogeochemical cycling.  

Members of the coordinating host institution have also successfully coordinated and are 
currently the scientific coordinator of European Space Agency projects related to the 
provision of elaborated products such as CO2 flux maps from Earth Observation products 
(Contract No. 21061/07/NL/JA: Quantifying the Benefit of A-SCOPE Data for Reducing 
Uncertainties in Current and Future Terrestrial Carbon Uptake, and Contract No. 
400010XXXX/12/NL/FF/lf: SMOS Net Ecosystem Exchange Study). 

A member of INES was Coordinator of European Commission funded consortium Biospheric 
controls on trace gas fluxes in northern wetlands (CONGAS) that was focused on methane 
emissions from northerly ecosystems. 

The HaptiMap project (www.haptimap.org) was a project in the 7th Framework Program, 
under the Cooperation Program ICT (run 2008-2012). The project was coordinated by 
Department of Design Sciences, Lund University and INES was a partner in the project. 
Haptimap aimed at making maps and location based services more accessible by using 
several senses like touch, hearing and vision. INES responsibility in this project was to 
develop and set up web services for geographic data as well as tailored the geographic data 
for the mobile applications. (Contract No FP7-ITC-224675). 

The researchers from the Netherlands had and have leading roles in play leading roles in EU 
funded projects such as CarboEurope, GHG-Europe, GEOCARBON, InGOs, CHIOTTO and 
COCOS. 

Other large projects in the relevant field coordinated by the applicants 
Mistra-SWECIA (Swedish Research Programme on Climate, Impacts and Adaptation) is a 
strategic, interdisciplinary research program aiming at developing and expanding the 
scientific basis for climate adaptation. The Director Markku Rummukainen is affiliated 
professor at INES.  

DbNECC – a database system for storing research data on greenhouse gas measurements 
and related meteorological, climatological and environmental studies.  

NORDFROST is a combination of an existing network NORDFLUX (ending in 2011) and the 
new Nordic Centre of Excellence DEFROST. The aim is to obtain a better understand of how 
snow, frost and ice, and changes in their annual and seasonal patterns are affecting the trace 
gas and energy exchanges of high latitude ecosystems and particularly the boreal and arctic 
ones. 

DEFROST is part of the Top-level Research Initiative (TRI), aiming to strengthen research and 
innovation regarding climate change issues in the Nordic Region as one of the three Nordic 
Centers of Excellence that are funded within the sub-program "Interactions between climate 
change and the cryosphere". 

LUCCI is a Linnaeus Centre of Excellence devoted to studies of the carbon cycle and how it 
interacts with the climate system coordinated by INES. LUCCI is a strong research 

http://www.haptimap.org/
http://www.nateko.lu.se/nordfrost/
http://www.ncoe-defrost.org/
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environment of the highest quality that is devoted to studies of the carbon cycle and how it 
interacts with the climate system coordinated by INES.  

eSSENCE is a strategic collaborative infrastructure research program in e-science between 
three Swedish universities: Uppsala University, Lund University and Umeå University. The 
department has a sub-project in eSSENCE that studies integration of demographic and 
geographic data as well as web based visualization methods. The department will also 
employ a postdoc, funded by eSSENCE, for inverse CO2 modeling. 

BSIK ME-2 was a large national project (2005-2010), with the title “Regional Scale Forward 
and Inverse Modeling of Sources and Sinks of CO2 and CH4”, coordinated by the partners 
from the Netherlands. The project provided a quantitative assessment of the performance of 
a set of transport models and inversion algorithms. They developed and applied a nested 
modeling framework for the estimation of sources and sinks of CH4, N2O and CO2. In the 
project they set-up and demonstrated a prototype modeling framework for verification 
system of regional emissions. 

Other support systems at the institutions  
LU has central facilities to provide support for large projects in questions related to financial 
and juridical issues, procurement, management and coordination.  

  

http://www.uu.se/
http://www.lu.se/
http://www.umu.se/
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4. Interface with other components of ICOS Research 
Infrastructure  

4.1 Technical aspects 

There are many technical issues that have to be solved between the CP and the Thematic 
Centers in order to achieve a smooth functioning of the data interface of the CP. Since the 
data bases are physically located at the Thematic Centers, and there is no standardization of 
the technical solutions of the data bases, a good dialogue and communication between the 
personnel working with data services, both at the CP and the Thematic Centers will have to 
be established. We anticipate an intensive exchange of information especially during the 
first 4 months of the planning phase and continuing during the development phase. These 
issues relate to standards and formats for metadata and data, accessibility, security, 
computer systems etc. We propose to set up a working group with representatives from all 
Thematic Centers and the CP to deal with these technical issues. 

It is very important that ICOS is showing the same ‘face’ towards the outside world and 
therefore the web site of the CP must be well integrated or aligned with the web site of ICOS 
ERIC and the TCs. There are some technical issues with this but these can be easily solved 
once the ERIC and the CP have formally started. 

4.2 Administrative, contractual and organizational aspects 

The CP will be located within the ICOS ERIC meaning that it will be under full control of the 
Director of ICOS ERIC. Agreement will be set up between ICOS ERIC and LU for LU to host the 
CP. Agreements between the stakeholders of the participating countries must also be made. 
The director of ICOS ERIC, in cooperation with the Vice-Chancellor of LU, will recruit and 
appoint the CP Director. The Director of CP will be responsible for recruitment of LU staff 
and the recruitment of the NL staff will be made jointly between the CP Director and the NL 
group leader (see Figure 3 below). 

 

Figure 3.  Agreement structure of the CP. 
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4.3 Comments 

The legal representative for Sweden is the Swedish Research Council (VR) and for the 
Netherlands it is The Netherlands Organization for Scientific Research (NWO). Both countries 
are committed to support the CP in accordance with the enclosed support letters. Lund 
University in Sweden and VU University Amsterdam (VUA) are jointly hosting the CP with LU 
as the leading party. The financial contributions from the support organizations are 
described in section 6. 
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5. Existing interoperability of central facility with global 
carbon observing systems and other relevant research 
infrastructures  

A variety of global carbon observation systems and portals are of relevance for the CP. These 
infrastructures include data about climate and climate-relevant species, greenhouse gases, 
ecosystem, water, agriculture, health, etc. We will establish an interoperable environment 
with the ones of direct relevance and, if required by some stakeholders, also to other 
systems. Most importantly this will be the GEO-Portal of the GEO on the global level and 
INSPIRE and its geoportal on the European level.  

Of further relevance are the international carbon databases such as CDIAC, WDCGG 
(including the WMO-GAW), SOCAT, and GLODAP but also direct networks such as from 
NOAA/ESRL, SIO, CSIRO-GASLAB, AGAGE, Earth-Networks and Fluxnet. On programmatic and 
project levels we will interoperate with the relevant GMES (MACC-II, GEOLAND2, MyOcean2) 
and EU (e.g. GEOCARBON, CARBONES, GHG-Europe) projects and their successors, the ESA 
CCI (e.g. GHG, Fire, Land Cover) and also the NACP and NEON. See Fig. 4 for an overview. 

Figure 4.  Overview of the linkages between different international projects & programs 
and the CP. 
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The various systems and portals use different interfaces and standards for making the data 
available (ranging from OGC interface standards to a simple hierarchical data structure 
guided by hyperlinks). In order to be able to exchange and make us of information provided 
by these systems we will employ alternative approaches for accessing the systems 
depending on their interfaces (and their data policies):  

 If a system is developed based on a standard interface this standard is introduced to the 
CP so then the CP can connect to the system. In this way, we will have an interoperable 
environment.  

 If a system is not developed based on standard interfaces then we will tailor our 
interfaces to theirs to be able to add their data into the CP.  

 When building an operating structure with other networks and portals we will take into 
account experiences gained in the FP7 project EuroGEOSS. 
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6. Planned business model and resources required  

The development of the CP is divided into three phases; 1) planning phase, 2) development 
phase and 3) operational phase. Since there is no funding allocated to the development of 
the CP within the ICOS PP, the host countries will have to allocate funding for the whole cost 
of the planning phase. The time period for the development phase stretches over the time 
when ICOS ERIC is expected to officially commence, and accordingly membership fees might 
become available for partial funding of this phase. However, to secure the development 
phase which is set to 12 month, the host countries will guarantee the total funding for that 
period. During the operational phase, the membership fees will cover 20% of the cost and 
the rest comes from in-kind funding from the host countries. 

6.1 Estimated budget over 5 years 

The budget is dived into the three different phases with specifications given in Tables 2-4 
below. 

The planning phase.  
The planning will be made with existing personnel and expertise from the host institutions. 
The Director of the CP will be recruited during this period with a planned takeover of 
responsibilities from the beginning of the development phase (month 5). 

The development phase.  
This period is estimated to last 12 months. Personnel are recruited successively over the 
year and the start month for each category is indicated in the table. The ‘in house expertise’ 
consist of different proportions of existing personnel, most of which participated in the 
planning phase but also additional expertise will be involved, e.g., from the ecosystem 
modeling group. 

The operational phase.  
This budget covers months 17 to 60 after the development phase. 

6.2 In-kind contribution 

In-kind contributions from Sweden, the Netherlands and LU are specified in Tables 2-4 below 
under the ‘Revenue’ headline. 

6.3 Equipment contribution 

Equipment contribution is included in Tables 2-4 below. 

6.4 Running cost contribution 

Running cost contribution is included in Tables 2-4 below. 
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Table 2. Budget for the planning phase. 

Column1 Column2 Column3 

Budget CP planning phase 
  

   Months 1-4 
  Personnel: SEK EURO 

Margareta Hellström, 80% 159734 17748 

Maj-Lena Linderson, 10% 24974 2775 

Lars Harrie, 10% 26272 2919 

Ali Mansourian, 10% 24727 2747 

Marko Scholze, 10% 27007 3001 

Anders Lindroth, 10% 40799 4533 

Alex Vermeulen, 10% 33333 3704 

Han Dolman, 10% 33333 3704 

Wouter Peters, 10% 33333 3704 

Sub-total: 303512 33724 

Overhead, 42% 127475 14164 

   Other costs: 
  Travel, meetings 150000 16667 

Recruitment 50000 5556 

Sub total: 200000 22222 

Overhead, 42% 84000 9333 

   Purchased services: 
  Consultency technical issues, 1 fte 333333 37037 

Web and database servers 20000 2222 

Sub-total: 353333 39259 

   Grand total: 1068321 118702 

   Column1 Column2 Column3 

Revenue 
  LU host contribution 333333 37037 

NL national contribution 142000 15778 

Swedish national contribution 592987 65887 

Total revenue: 1068321 118702 
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Table 3. The budget for the development phase. The abbreviation fte stands for “full time equivalent”, 

SNIC is the Swedish National Infrastructure for Computing, SWE Store is the Swedish Storage 
Initiative which is part of SNIC. 

Column1 Column2 Column3 

Budget CP development phase 
  Development phase, month 5-16 
  Costs SEK EURO 

Personnel: 
  Director, 1 fte, month 5-16 982882 109209 

Scientists 2 fte, month 8-16 945252 105028 

In house expertise 1 fte, month 5-16 630168 70019 

Scientist NL coordinator, 0.25 fte, month 5-
16 250000 27778 

Technicians, 3 fte, month 14-16 472626 52514 

Technicians, 1 fte, month 8-16 671129 74570 

Administrator, 0.5 fte, month 6-16 247566 27507 

Sub-total: 4199623 466625 

Overhead, 42% 1763842 195982 

   Other costs: 
  Computers 63667 7074 

Software & licences 150000 16667 

Travel 100000 11111 

ICOS meetings and workshops 100000 11111 

Sub-total: 413667 45963 

Overhead, 42% 173740 19304 

   Purchased services: 
  Web and database servers, SNIC 60000 6667 

Data archiving (10 Tb/year), SWE Store 9420 1047 

Computing time, SNIC 50000 5556 

Development of CP technical part, 2fte, SNIC 1425000 158333 

Sub-total: 1544420 171602 

Grand total: 8095291 899477 

   Column1 Column2 Column3 

Revenue 
  Membership fees 
 

0 

LU host contribution 
 

111111 

NL national contribution 
 

138844 

Swedish national contribution 
 

649521 

Total revenue: 
 

899477 
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Table 4. Budget for the operational phase. The abbreviation fte stands for “full time equivalent”, SNIC 

is the Swedish National Infrastructure for Computing, SWE Store is the Swedish Storage Initiative 
which is part of SNIC. 

Column1 Column2 Column3 Column4 Column5 Column6 

Budget CP operational phase 
     Operational phase, months 17-60 
     

Costs 
 

Month 17-
28 

Month 29-
40 

Month 41-
52 

Month 53-
60 

Personnel: 
SEK month 17-

28 EURO (9:1) 
   Director, 1 fte 982882 109209 112485 115860 79557 

Scientist, 2 fte 1298146 144238 148566 153023 105076 

In house expertise, 1 fte 649073 72119 74283 76511 52538 

Scientist NL coordination, 0.25 fte 250000 27778 28611 29469 20236 

Technicians, 4 fte 2596292 288477 297131 306045 210151 

Administrator, 0.5 fte 278174 30908 31835 32791 22516 

Sub-total: 6054567 672730 692912 713699 490073 

Overhead, 42% 2542918 282546 291023 299754 205831 

      Other costs: 
     Computers for personnel 96000 10667 10667 10667 7111 

Software & licences 150000 16667 16667 16667 11111 

Travel 150000 16667 16667 16667 11111 

ICOS meetings and workshops 100000 11111 11111 11111 7407 

Sub-total: 496000 55111 55111 55111 36741 

Overhead, 42% 208320 23147 23147 23147 15431 

      Purchased services: 
     Web and database servers, SNIC 60000 6667 6667 6667 4444 

Data archiving (30 Tb/year), SWE 
Store 28260 3140 3140 3140 2156 

Computing time, SNIC 100000 11111 11111 11111 7630 

Sub-total: 188260 20918 20918 20918 14364 

Grand total: 9490066 1054452 1083110 1112628 762439 

      Revenue 
     Membership fees 
 

210890 216622 222526 152488 

LU host contribution 
 

111111 111111 111111 74074 

NL national contribution 
 

138844 138844 138844 92563 

Swedish national contribution 
 

593606 616532 640147 443315 

Total revenue: 
 

1054452 1083110 1112628 762439 
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7. Management and organization 

The management model of the CP will be a linear one from the ICOS ERIC Director to the CP 
director to the staff in both LU and VUE (see Fig. 5); 

1. The ERIC Director will deliver the budget to ICOS CP, set up necessary advisory 
committees and other committees for interactions between ICOS RI and CP. 

2. The CP Director will manage day-to-day operations of CP, report back to ERIC Director 
and fulfill other tasks as decided by the agreements. 

The administration of personnel and economy and IT-support (for personnel computers, 
institutional network etc.) will be handled by a special unit 'CGB kansli' at the Department of 
Physical Geography and Ecosystem Science. The 'CGB kansli' will be responsible for the 
reporting of administrative matters to the ICOS ERIC including those from the VUA in the 
Netherlands. 

 

  

Figure 5. The management structure of CP. The team in the Netherlands consists of 1.0 fte scientist 

and a 0.25 fte senior scientist. The senior scientist will constitute the link between the LU team and the 
NL team. (1 fte is a “full time equivalent”.) 
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8. Key personnel involved in the Central facility 

Benjamin Smith (born 1967, PhD in 1996) 
Professor Benjamin Smith is a community ecologist and ecosystem modeller with research 
experience from the University of Otago (New Zealand), Lund University and the Max-Planck 
Institute for Biogeochemistry (Germany). He currently leads a research group of around 20 
graduate students and post-doctoral researchers based around the development and 
application of regional Earth and ecosystem modeling. He is an author of >70 peer-review 
publications including several high-impact publications on vegetation and carbon cycle 
modelling. His work has been cited >4000 times; h-index: 31. He has supervised 6 PhD 
students to graduation. Smith is a PI or leader of a number of major research projects and 
excellence Centers focused on biosphere-climate interactions and sits on the executive 
board of the Swedish ICOS node. More information and a list of publications by Smith is 
available at: www.nateko.lu.se/personal/benjamin.smith. 

Lars Harrie (born 1968, Ph.D. in 2001) 
Associate Professor Lars Harrie is involved in research and teaching of technical and 
theoretical aspects of GIS. The main interests are algorithms for processing and visualization 
geographic data, methods for improving the national spatial data infrastructure, and map 
services on the Internet. Harrie has an MSc in surveying from KTH Stockholm (1993) and a 
PhD from the engineering faculty at Lund University (2001). He was qualified as associate 
professor at Lund University in 2007. Harrie has been involved several projects concerning 
spatial data infrastructures and web map services (e.g. the EEC projects GiModig and 
HaptiMap), visualization and generalization of geographic data (financed by Ordnance 
Survey, Finnish Geodetic Institute and Swedish National Mapping Agency) and geographical 
accessibility. Currently Harrie is leading a sub-project in eSSENCE, financed by the Swedish 
Research Council, for integration and web-based visualization of historical demographic 
information and geographic information. Harrie was the co-chair of the ISPRS working group 
on Multi-Scale Representation of Spatial Data (2004-2012). He is the editor of the most used 
GIS-book in Swedish and has developed and taught several courses at Lund University and 
KTH. Harrie has 27 papers accepted for publication in peer-reviewed journals and has been 
the main supervisor for two doctoral students.  

Marko Scholze (born 1971, PhD in 2003) 
Doctor Marko Scholze studied Physics at the Universities of Kiel and Heidelberg and received 
his PhD from the University of Hamburg in Meteorology. He is currently a Senior University 
Lecturer in inverse modeling of the interaction between the atmosphere and the earth’s 
surface at Lund University. Since 1999 he has been working on terrestrial biosphere 
modeling and data assimilation at the Max-Planck-Institutes for Meteorology, for 
Biogeochemistry and the University of Bristol. He has pioneered the development of the 
Carbon Cycle Data Assimilation System (CCDAS), the first inverse modeling framework based 
on a mechanistic ecosystem model using atmospheric CO2 data. He is the principal 
investigator for the University of Bristol for the National Centre for Earth Observation’s Data 
Assimilation theme, for the EU FP7 projects CARBOCHANGE and GEOCARBON as well as for a 
national Swedish e-science project on high-resolution CO2 transport inversion. He has been 
a PI for the EU FP6 infrastructure activity IMECC. He has coordinated a European Space 
Agency study to investigate the benefit of active remote sensing of CO2 in CCDAS and is the 
scientific coordinator of the ESA SMOS Net Ecosystem Exchange Study. He coordinates the 
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International Space Science Institute’s Working Group ‘Carbon Cycle Data Assimilation: How 
to consistently assimilate multiple data streams’. He is a member of the Steering Committee 
of the AIMES project of the IGBP. Scholze has more than 45 publications and was awarded 
the Outstanding Student Paper at the AGU Fall Meeting in 2000. 

Ali Mansourian (born 1975, PhD in 2004) 
Doctor Ali Mansourian, born in 1975, is a senior lecturer at the Department of Physical 
Geography and Ecosystem Science, Lund University, Sweden. His background is Geomatics 
Engineering with specialization in GIS and SDI. He received his PhD in 2004 with a thesis 
relevant to disaster management using spatial data infrastructures (SDI) and web-based 
systems. He used to work at the Department of GIS, K.N.Toosi University of Technology, Iran. 
His research interests are Spatial Data Infrastructures (design, modeling, implementation 
and evaluation) and technological aspects of GIS (Geoportals, Geospatial Web Services, 
WebGIS and Mobile GIS). Mansourian has been involved in several research projects such as 
HaptiMap (an EU-FP7 project under the Cooperation Program ICT), information service for 
historical demographic information and geographic information (a subproject to eSSENSE 
financed by Swedish National Research), DataGuru (funded by BECC as well as MERGE), 
design and implementation of Iran’s SDI and design and implementation of Geoportal and 
Geospatial Web Services for Iranian Ministry of Energy. He has supervised two now 
graduated PhD students, and is currently the main or assistant supervisor of three other PhD 
students. 

Han (A.J.) Dolman (born 1958, PhD in 1987 
Professor Dr. Han (A.J.) Dolman is professor in Ecohydrology at the Department of Earth 
Sciences at the VU University Amsterdam in the Netherlands, which he also heads. He has 
published more than 140 papers in peer-reviewed journals. His expertise is in studying the 
exchange processes between land and atmosphere, particularly carbon (CO2) and water. He 
is currently involved in a number of studies in Siberia related to carbon exchange and 
methane emissions of wetlands. He also holds a keen interest in the stability of Amazonian 
forest in reaction to climate change. He co-developed the first CH4 eddy covariance system 
based on cavity ring down spectroscopy and is interested in global scale data series of soil 
moisture and evaporation. His group was to first to systematically explore the potential of 
using mesoscale models for regional inversions of GHG fluxes. He is active in various 
international organizations and co-leading the Group on Earth Observations (GEO) task on 
carbon observations and is participating in a number of continental scale carbon projects 
(e.g. ICOS). He also chairs the Terrestrial Observation Panel for Climate of the Global Climate 
Observing System (GCOS). He was coordinator of the FP6 project Coordination Action on 
Carbon Observing Systems and chairman of the CarboEurope cluster of projects. He was 
involved as PI in RECAB, Aerocarb, GHG_Europe, and recently GEOCARBON and ICOS-
INWIRE. He was awarded the 2013 Verdnadsky medal of the European geophysical Union for 
his contributions to BioGeosciences. He has supervised 16 successful PhD candidates since 
2001, and currently is involved in supervising 7 more, that will complete their PhD in the 
next few years. 
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9. Other 

9.1 Tax issues 

ICOS ERIC will be exempt from VAT and because the CP is part of the ERIC, it will also be 
exempt from VAT.  

9.2 Customs and excise 

Customs and excise fees will be paid according to the regulations in the participating 
countries. 

9.3 Public procurement 

Public procurement processes will be undertaken according to applicable EU regulations. 

9.4 Administrative process 

LU adheres to generally accepted Swedish accounting principles. 

9.5 Transportation 

All transportation needs will be paid according to normal tariffs. 

9.6 Insurance 

LU personnel are insured at work and during travel from home to work place. Social security 
insurances follow the Swedish labor regulation.  

9.7 Other 

None. 

9.8 Policy related, and or regulatory issues relevant to the proposed 
establishment of the central facility?  

None. 

9.9 Safety issues for the operations?  

There are no special safety risks identified. The work place at LU is under the Swedish law 
regulating safety issues among other things.  
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10. Other comments or remarks 

10.1 Risk assessment 

The CP is composed of two distinctly different parts; the data handling/informatics part and 
the synthesis part. The risk assessment is quite different for these components. For the data 
handling part, the biggest risk is probably located in the connection between the CP web 
server and the servers located at the Thematic Centers. The documentation of the servers 
and databases of the Thematic Centers are not available today in such a detail that the 
construction of the interfaces between the servers can be made on basis of that 
documentation. This means the establishment of a close and effective working relation 
between the Thematic Centers and the CP is of critical importance. Therefore a lot of effort 
will be devoted to establish a good and long lasting communication between the CP and the 
Thematic Centers during the planning and development phases. We do not foresee any large 
risks when it concerns the technical solutions (hardware and software) for the data handling 
part. We will utilize as much as possible of the experience gained from the construction of 
other existing (geo)data portals in order to reduce the risks for technical failures as much as 
possible. 

For the data archiving we will use SweStore, the Swedish National Storage Initiative located 
at the Swedish National Infrastructure for Computing (SNIC; www.snic.vr.se). SNIC has a very 
high safety level and we judge that the risk for any failure concerning this part of the CP task 
is practically nil. 

Concerning the synthesis part we judge the risks to be very minor because here we will use 
already existing modeling and computing systems to produce flux maps etc. We will be using 
the SNIC computing and other expertise services for running of the models and this makes 
the risk for problems to be very minor. 

As for all operations that rely heavily on the personnel, the recruitment of the right 
competences is another risk area. We will try to minimize these risks by having a wide and 
open recruitment process and also to involve relevant expertise in the evaluation of 
applicants. 

http://www.snic.vr.se/

