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Key numbers for the annual reporting of the infrastructure activities
“Special conditions for contributions to the national infrastructure - ICOS Sweden”, The Swedish
Research Council’s (SRC's) Director General, March 21, 2016.
The Integrated Carbon Observation System Sweden, ICOS Sweden1 is a part of the pan-European
distributed research infrastructure ICOS2 that promotes fundamental understanding of carbon cycle,
greenhouse gas (GHG) budgets and perturbations and their underlying processes by providing
consistent and persistent measurement data from in situ networks. The overall aim of ICOS Sweden
is to produce harmonized, high quality data on GHG exchanges, atmospheric concentrations and
their defining state variables within typical Swedish ecosystems (both terrestrial and marine) and
regions. These activities are critical to enable quantification of the Swedish GHG balance and the feed
backs of these ecosystems to a changing climate. Swedish ICOS stations contribute data that are
critical for a continental scale understanding of the GHG balance of Europe. This document contains
a description of how infrastructure and its activities are organized in order to achieve these aims.
ICOS Sweden is fully integrated and plays an important role in the pan-European ICOS (ICOS RI). ICOS
Sweden provides data, and compile information on greenhouse gas exchange of typical northern
ecosystems to the research community as well as Swedish stakeholders. ICOS Sweden will
furthermore provide test sites for national inventory systems and sites and databases for advanced
research. The ICOS Sweden activities have been organized in five modules: module 1: organization
and leadership, modules 2 to 4 for the Ecosystem, Atmosphere and Ocean stations and module 5 for
the Technical and scientific expertise and support.
The users of ICOS infrastructure divide into two partially overlapping classes, data users and users of
the physical station infrastructure. Again the data and the sites will be available to all.
The academic users of ICOS data can be divided into three main groups. 1) Modelers working with
both bottom-up and top-down type models from different disciplines, e.g., soil science,
ecophysiology, biogeochemistry, hydrology, meteorology, climate science, atmospheric science. 2)
Remote sensing (RS) community that is interested in ground truth data for validation of different RS
products. 3) Researchers synthesizing empirical data from different types of ecosystems and climatic
regions in order to understand the processes regulating exchange of matter and energy between
ecosystems and the climate system.
Users taking advantage of the physical access to the measurement stations benefit from station
infrastructure, including laboratory space, technical support, power supply, internet and other
services, and high quality auxiliary data provided by ICOS Sweden. These users perform on site
research consisting of measurement programs that are in addition to the ongoing ICOS measurement
program. They, in turn, benefit directly from the context of the long term ICOS measurements.
Today, the ICOS Sweden community consists of more than 1400 scientists from at least 16 countries
(since 2016), who participate in ICOS Sweden related work and operations. They design, build and
operate ICOS stations and use and process ICOS data while integrating it into their own scientific
research topics. The ICOS RI can thus be regarded as being co-designed by its users. They publish
scientific papers in high-impact journals, participate in international workshops and conferences, and
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develop novel measurement methods that may become operational within ICOS in future. National
users (71%) are hosted by all major research institutions of Sweden.
ICOS Sweden data and stations are also used in education at all levels from gymnasia to research
training. This and public information days follow the aim to increase the public awareness, interest,
and knowledge of climate change issues. Large numbers of the general public (non-scientific users)
have been and will be reached; for example, since 2016, more than 300 non-scientific users showed
interest in the RI by e.g. visiting the sites. Table 1 comprises the summary of the key numbers since
the start of the 2nd ICOS Sweden funding period 2016. The results are analyzed in more detail below.
Table 1. Summary of the key numbers for the annual reporting of the infrastructure activities.
year

2016
2017
2018

general key
numbers

Site visitors and project Pis

number of
peerreviewed
publications
44

male

female

male

female

140

129

337

64

48

12

100

60

15

13

72

international

Data Users

national

international

national

unknown

male

female

male

female

unknown

270

0

49

33

18

7

60

197

56

4

5

12

16

1186

69

2

8

7

29

15

15781

Physical Users of the infrastructure
The motivation for users that come in person to the ICOS Sweden RI facilities is broad. It starts from
the general public that is attracted by e.g. open-door days or programs for school children. ICOS
Sweden facilities are also used for education at university level during excursions and field courses.
Last but not least, national and international scientists use ICOS Sweden stations for their own
research project related field work. Table 2 includes the updated numbers for each group of physical
users.
Table 2. User numbers for project PIs, Scientific visitors (site visitors through field courses and
excursions) and General public visitors (general public and school children).
year
2016
2017
2018

Project PIs

Scientific visitors

General public visitors

male

female

male

female

not divided by gender

50

19

355

277

245

40

14

166

227

21

42

12

72

67

32

Since there were no larger international conferences during 2018, the share of international physical
users is only 7%, the majority (144 counted users) of physical users had a national background, for
approx. For approx. 20% of the users, it is not known whether their site visit was motivated
nationally or internationally. Figures 1 and 2 show the distribution of origin for national (Fig. 1) and
international (Fig. 2) users during 2018 as far as known.
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Fig. 1: Origin of national visitors of the ICOS
Sweden facilities in 2018.

Fig. 2: Origin of international visitors of the ICOS
Sweden facilities in 2018.

For the statistics on the number of physical users on subject area, only the research projects related
to ICOS Sweden stations have been analyzed. During 2018, the background of the majority (83%) of
the physical users was within Geo- and Environmental sciences (SCB code 105). Physical users related
to atmospheric sciences (aerosol measurements) accounted for roughly 10% at ICOS Sweden sites
during 2018 (SCB code 103). The remaining 7% can be found in Agricultural Science and Forestry (SCB
code 401).
Due to the co-location of the Svartberget/Degerö sites in the Krycklan area, hydrological motivated
projects were dominating in previous years; however, during 2018 the share of carbon budget
related research projects increased significantly. The spectrum of science questions investigated at
the marine station (module 3) is broad. It attracts scientists from atmospheric physics and
atmospheric chemistry as well as scientists with marine research questions.

Users of the data produced by the infrastructure
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Data produced at ICOS Sweden facilities is of interest for scientists nationally and internationally.
During 2018, the amount of data requests from the ICOS Carbon portal, where all data are available
under a Creative Commons Attribution 4.0 International License, as well as data requests from
compiled data products like the NOAA Observation package (ObsPack) increased to more than
15800. No personal data is gathered from users downloading data via the Carbon Portal, however,
the country of origin is derived from the users IP number for the whole period since end 2017 to
today (2019-02-13, Fig 3).

Fig. 3: Origin of international data users of the ICOS Sweden data products since 2017 (level 1 to 3);
data downloads from the ICOS Carbon Portal.
Since the data flow from the stations to the ICOS Thematic Centres and to the Carbon portal has not
yet been fully established for all Thematic Centres, data from ICOS Sweden stations are available as
ICOS Sweden data through the Carbon Portal but also through direct contact with the station
Scientific Principle Investigators or the ICOS Sweden data manager. Statistics on gender distribution
(Table 1) as well as origin of data users (Fig. 4 and 5) is purely based on data requests via the direct
contact.

Fig. 4: Origin of national data users of the
ICOS Sweden data products in 2018; data
requests via direct contact.
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77% of the data requests via direct contact came from Swedish institutions. Data products from ICOS
Sweden stations are also used for educational purposes at undergraduate and graduate level,
reaching out to a number of students in environmental sciences, forestry and physical geography. In
2018, ICOS Sweden contributed with data products from ICOS Sweden stations to the “Weather and
Climate” module of the National Resource Centre for Physics Education which is aimed at being a
resource for teachers from preschool to upper secondary school (high school).

Fig. 5: Origin of international data users of the
ICOS Sweden data products in 2018; data
requests via direct contact.

Citation statistics for peer-reviewed publications related ICOS Sweden stations
The full list of peer-reviewed scientific publications published in 2018 that the ICOS Sweden
infrastructure has contributed to through data measured at the stations or support of field research
at the stations is included in Appendix A. Google scholar was used to compile the citations related to
publications since 2014 (Table 3).
Table 3. Citation statistics on publications related to ICOS Sweden stations (2019-02-13).
Total number of publications
Citations
h-index
I10-index

Since 2014
242
3010
27
90
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Appendix A – List of peer-reviewed scientific publications that the infrastructure has
contributed to: 2018
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