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ICOS Carbon Portal, system elements

v' All services fully scalable and portable (dockerized) o>
v' Open software, shared through GITHUB, GPL licence

v Data objects in trusted long term repository (B2SAFE, 2 replicates) B2SAFE
v" Semantic web (WEB 3.0), linked open data

v'Metadata based on ontology, all elements have (linked) URIs
vnonSQL, RDF database
v'Open SPARQL endpoint
v'Versioned meta data store: roll-back, time dependent queries
v Persistent identifiers, linking to data object and metadata: DOI and/or Handle system
v'PID based on SHA256 checksum of data object: Data Integrity control
v’ Maximum granularity of Data Objects
v Support for versioning, collections for DOI
v" Machine actionable through standard http(s) protocol, RESTful API in backend and frontend

v" NGIiNX proxy redirects to services (https://service.domain.eu), domain completely configurable
and stylable

v' Can be deployed as single portal backend with multiple frontends or as set of federated portals
using one or more interoperable metadata stores
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https://service.domain.eu/

Identification as essential basis

« Globally unique and eternally persistent identifiers
« The identifiers resolve globally in human and machine readable

‘landing pages’
- Point or give directly access to the data
« Provide and further link to essential metadata
- Examples: :
« Handle PID: Persistent Identifier, e.g. Dﬁisau%!gtwe

https://hdl.handle.net/11676/MpfOrQHnpL.f3BMDDAGaAEafc
« In Handle only metadata required is a redirect URL (web link)

DOI: Digital Object Identifier (based on Handle), e.g.
https://doi.org/10.18160/CE2R-CCI1

- For DataCite additional metadata fields are required (Datacite Metadata
Schema V4.2)

« Metadata include abstract, keyword, authors and other contributors
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https://hdl.handle.net/11676/MpfOrQHnpLf3BMDDAGaAEafc
https://doi.org/10.18160/PZDK-EF78
https://doi.org/10.18160/CE2R-CC91
https://schema.datacite.org/meta/kernel-4.2/

FAIRifying, the process

FAIRness involves “everyone”: data producers, data managers and
the end users of our data!

\

v documenting data during collection & processing
v organized & secure repository for data & metadata (!:g BE ‘
 persistent identifiers for data & resources SE AL%@"

v web portal for search, visualization & download

* clear licensing https://www.coretrustseal.org/
 linked data approach for metadata cataloguing

« interfaces for humans and machines

 support for end users

- engage with other initiatives projects to share resources
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https://www.coretrustseal.org/

FAIRifying in Europe -> EOSC Cluster project: ENVRIFAIR

12 Env. RIs

Other clusters:

« Life Sciences

« Photo & Neutron
Science

* Astronomy +
Particle Physics

« Social Sciences

> 100 M€ until 2023
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ICOS Carbon Portal as an illustration

« In ICOS all data objects, from raw to model analyses get a PID and/or DOI
« ICOS PID contains checksum of data: data integrity assured!
« Identifiers are essential for data citation!

« Support for collections and data versioning

« Access through RESTful interfaces through a simple URL
Standard HTTP get and put: browser or prompt-cli is enough

« No drivers or proprietary software needed
« All software is versioned and provided open source (e,g, GitHub), ICOS CP: GPL
« Interfaces build on same protocols and Linked Open Data approach

+ Upload restricted to known Data Objects supported by correct metadata by specific
authorized users, data validated at ingestion

« All data download open and free according to data license (ICOS: CC4BY)

« High reliability and availability: >99%, persistent data storage
« Now operational for multiple domains
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https://github.com/ICOS-Carbon-Portal

ICOS data flow

O —— N Diverse user communities,
H HE I H including data producers
User 2 User 3 and other portals
Finalized and f
I External metadata data products ICOS Carbon Portal
I registry & catalogue + Data ingestion « Data visualisation
i services - « PID and DOI minting + Long term archiving
mmEmEmmsmsmmmmm——— + Metadata services + Repository administration
+ Data d'SCOV?W & access « Preservation planning
* Usage tracking » User community support
}' }' S f
. . Standardized
ICOs Ecosystem Oceanic Hiiesiplele Calibration processing, quality
repository # Thematic Thematic Thematic Labs assurance & control
(data, metadata) Centre Centre Centre
B2SAFE
e 7 Y x
I 1 1
'---------------i I I
: High performance and 1 I
throughput computing 1
: services I«'
o e e e o Measurement stations

Sensor data :
(National networks)
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Factsheet Data Sep 2019

« 210000 data objects

« 450 000 data downloads

- 40 000+ downloads per month
« 24000 unique users

« 2700 active users per month

- 294 CP user accounts (56 OrcID)

« 170 users of Nextcloud/OnlyOffice
« >99% uptime

« NRT data for Atmosphere+Ocean, soon Eco '
« Level 2 data for all domains
 Jupyter VREs and STILT footprint apps
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Downloads

Find, preview and download data

https://data.icos-cp.eu/portal

https: //datasicos- p. eulportaI/#search”theme—%sB%22Atmosuherlc%ZOdata%ZZ%SD&level 9

>200 000 visible data objects ... .
Data cart
License check e

Theme

Download/preview count I
« Per data object I—
« Per domain
«  Per contributor ata types
«  Per country Ccosancconmems
Etc. 3

Format

Data submitter

Value types

Column name
o2x

value type
€02 mixing ratio

Unit

Quantity kind

ICOS data portal search, preview, download data objects

Search results Compact view

Data objects 1to 3 of 3

Sort by =

@ ICOSATC CO2 Release
& Atmospheric data @ SMEAR II-ICOS Hyytials |

@ |ICOS ATC CO2 Release
& Atmosphericdata @ SMEAR IIHICOS Hyytiala |

@ ICOS ATC CO2 Release
& Atmosphericdata @ SMEAR II-ICOS Hyytiala |

Data origin a

ICOS / non-1ICOS data
ICOS =

Theme

Atmospheric data x
Station of origin

SMEAR [I-1COS Hyytiala =

Data submitter

Data types -~

Data type

COS ATCC Release

Data level
2%

Format

COS ATC time series

Value types a

Column name

co2x

Value type


https://data.icos-cp.eu/portal/#search?theme=%5B%22Atmospheric%20data%22%5D&level=%5B2%5D&isIcos=%5B%22ICOS%22%5D&station=%5B%22SMEAR%20II-ICOS%20Hyyti%C3%A4l%C3%A4%22%5D&colTitle=%5B%22co2%22%5D

Fully operational, data previews
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www.icos-cp.eu/dataproducts

IcOs|:=

Home Data v Otherservices v About v Help v +JLogin

ICOS Data Products

NEAR REAL TIME OBSERVATIONAL DATA (Level 1)

Atmosphere: NRT CO, and CH4 mole fraction growing time series at ICOS stations
DOI: 10.18160/ATM_NRT_CO2 CH4

Near Real-Time growing time series containing data from the atmospheric network of ICOS Research Infrastructure for the stations Gartow, HohenpeiRenberg, Hyltemossa, Ispra,
Jungfraujoch, Kfesin u Pacova, Lindenberg, Monte Cimone, Norunda, OPE, Pallas, Puy de Dome, SMEAR Il (Hyytiala), Svartberget, Torfhaus, Trainou, and Zeppelin Observatory. This
collection contains the NRT hourly averaged data for the mole fractions of CO; and CH,, measured at the relevant vertical levels of the measurements stations, starting from the
latest date of final released Level 2 data or the date of labelling. All stations follow the ICOS Atmospheric Station specification V1.3 and are certified as ICOS atmospheric stations
Class I or Il. Data processing has been performed as described in Hazan et al., 2016.

Atmosphere: NRT meteorological observations at ICOS stations

Will follow soon

FINAL FULLY QUALITY CONTROLLED OBSERVATIONAL DATA (Level 2)

Atmosphere: Final quality controlled Level 2 data of CO;, CHy, CO, '*C0O; and meteorology at ICOS stations
DOI: 10.18160/RHKC-VP22

Release 2018-2, containing data from the atmospheric network of ICOS Research Infrastructure for the stations Gartow, Hohenpeilenberg, Hyltemossa, Jungfraujoch, Kresin u
Pacova, Norunda, OPE, Puy de Dome, SMEAR, Svartberget, and Zeppelin Observatory. This collection contains the final quality controlled hourly averaged data for the mole fractions
of CO,, CH4, CO and meteorological observations measured at the relevant vertical levels of the measurements stations, and where available T4Cin COyin two-weekly integrated
samples, for the years 2016-2018. All stations follow the ICOS Atmospheric Station specification V1.3 and are certified as ICOS atmospheric stations Class | or Il. Data processing has

ELABORATED PRODUCTS (Level 3)

Gridded product: Global anthropogenic CO; emissions for 2007 based on EDGARv4.3 and BP statistics 2016
DOI: 10.18160/VG28-H20A
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Find similar emission data on the Carbon portal




www.icos-cp.eu/dataproducts

ICOS Near Real-Time (Level 1) Atmospheric Greenhouse Gas Mole Fractions of CO2 and CH4,
growing time series starting from latest Level 2 release

Disclaimer: Near Real-Time (NRT, Level 1) data is not the final highest quality ICOS data. This data is generated using only completely automated quality contrel procedures. These
NRT time series are generated within 24 hours after measurement and will not be updated later using improved information or become completed with missing data. For your

analysis and publications we recommend to use the final completely quality controlled and flagged (Level 2) data that is released with a delay between 6-12 months, that includes all
corrections and maximum completion of missing data, also listed in our data products catalog.

Citation: ICOS Research Infrastructure: ICOS Near Real-Time (Level 1) Atmospheric Greenhouse Gas Mole Fractions of CO2 and CH4, growing time series starting from latest Level 2
release, , doi:10.18160/atm_nrt_co2_ch4, 2018,

Link to data: Carbon Portal Search

DOI: 10.18160/ATM_NRT_CO2_CH4

Abstract: Near Real-Time growing time series containing data from the atmospheric network of ICOS Research Infrastructure for the stations Gartow, HohenpeiRenberg,
Hyltemossa, Ispra, Jungfraujoch, Kfedin u Pacova, Lindenberg, Mente Cimone, Norunda, OPE, Pallas, Puy de Dome, SMEAR Il (Hyytiala), Svartberget, Torfhaus, Trainou, and Zeppelin
Observatory. This collection contains the NRT hourly averaged data for the mole fractions of CO2 and CH4, measured at the relevant vertical levels of the measurements stations,
starting from the latest date of final released Level 2 data or the date of labelling. All stations follow the ICOS Atmospheric Station specification V1.3 (https://www.icos-
ri.eu/fetch/bal2290¢-3714-4dd5-a5f0-c43109900ad1;1.0) and are certified as ICOS atmospheric stations Class | or Il. Data processing has been performed as described in Hazan et
al,, 2016 (doi:10.5194/amt-9-4713-2016).
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Example dashboard serviet

Station L2+NRT data average for dissemination, e.g. as servlet in news web site:
https://data.icos-cp.eu/dashboard/?stationld=PAL&valueType=co2&height=12

ICOS ATC NRT CO2 growing time series / ICOS ATC CO2 Release - co2

¥ Legend
PAL 12m co2
ICOS_ATC_NRT_PAL_2019-05-01T00:00_2019-09-01T23:00_12.0_485_C02:

430|| ICOS_ATC_L2_L2-2019.1_PAL_12.0_CTS_CO2:

Sampled Sep 2018 to Aug 2019

412.2 ppm mean

434 max Download

Day Month Year

€02 mixing ratio (dry mole fraction) [pmol mol-1]

uuuuuuuuu

3%0

385
2017-11-06 2018-03-02 2018-06-26 2018-10-20 2019-02-12 2019-06-08

time instant, UTC




The future of the research data lifecycle

« Jupyter interactive notebooks
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* JupyterLab oce 1
- Ju pyter Welcome to P
Z Jupyter FDEM_Inductive_Sphere (usaves changes) Biew Insert Cel
EM Viow et Kemel  Widgets  Hebp Notsea| [Py .
2 = B+ 3+ > 1
+ 2B 4 ¢ MWRn B C » v g -
logfsFloatslider(minso., maxsd., va top=1., continuous_updatesfalse, descript :
Flag=ToggleButtons(options=["Hp', "M »'Hs_imag'],value="Hp' description = "$Field \; T
‘ ,
X7e 000 3
2  Jupyter
s 2000
m 100
Configurati Vert Coanal Horz. Coplanar fe'come to ﬂ'l
X, 0.00
200 is Notebook Server wat
R 300 4
logia(e) 200 WARNING
Y 100
logw(f) 500 1 wmm
Field Type Hp. Hs_real Hs_imag
% Primary Field Hz Response at Rx ur server is hosted thar
= Real = -
25e.07| == Imaginary L |
un some Python (
2.0e.07
3 run the code below:
K 15e07
2 Click on the cell to 5€
w07 Press SHIFT+ENTER
b uill tutorial for using the
0.0e+00 == -
~10 0o 10° 100 102 10° 10* 10° 10° 107 10° a & &
X [m] Frequency [Hz] jatplotlib inline
——

import pandas as pd
import numpy as np
import matplotlib

[

Z Jupyter Lorenz Differential Equations wmsaes A
File Edit View Insert Call Kamal Help Python3 O
B+ % G B 4+ + > B C  Cote *  Cell Toolbar:  None '

Exploring the Lorenz System

In this Notebook we explore the Lorenz system of differential equations:

¥ =aly-x)

VEpr-y-x

i=-frtxy
This is one of the classic systems in non-linear differential equations. It exhibits a range of
complex behaviors as the parameters (@, JJ, p) are varied, Including what are known as chaotic
solutions, The system was originally developed as a simplified mathematical model for
atmospheric convection in 1963,

In [7]: interact{Lorenz, N=fixed(10), angle=(0.,360.),

o={0.0,50.0),B=(0.,5), p=(0.0,50.0))

angle 308.2
max_time []12
o 10
B 2.6
p 28




Interactive analysis tools for model results & data
« Analysis of simulated fossil fuel CO, time series (RINGO)

« Evaluation of sampling strategies

Jupyter RINGO_T1.2_notebook v0.6 fauosaved)

Fle  Edit

A o

View # |Python2 O

Inset  Cell  Kemel  Help

8 + x @B 4% N EC Coe =] = Celootar

« EUROCOM inversion intercomparison

p.plot([start_date,end_date],[90,90],color=gray,linewidth=0.5)

date], [180,180] ,color=gray, linewidth=0.5)

1.(270,270],color=gray, linewidth=0.5)
[:so 360] , color=gray, linewidth=0.5)

.plot([start_date,end

] : Jupyter RINGO_T1.3_fossilfuel_v0.6_GAT_2016_rerun Last Checkooint: 6 minutes ago (unsaved changes) @ ConvolPenel

File Edit

Logout

View Insert Cell scolor='c’, label=down.model+' wind.dir at '+down.name)

B¥anE @ down.name+' and '+up.name)
e te)

[$"\eire$]")

Kemel  Help Trusted

B + x & 0B 4+ ¢ N E C|Coe

#station location
x,y=m(station_lon,station_lat)
m.plot(x,y, ¢+’ ,ms=8)

# additional city locations

m.plot(np.asarray(aclon),np.asarray(aclat), 'x',color='c

' yms=6)

p.title('Footprints x Emissions '+'\n'+'station:

cbar=m.colorbar (im, location='botton',pad="5%")
cbar.set_label('surface influence [ppm]')
p.tight_layout()

p.show()

p.close()

In [45]:

selected=df_select gar132 high 1Ad.index
plot_footprints2(station,station_lat,station_lon,loc_ident,il,i2,j1,3j2,selected, fxe_vmax=0.16,ident="high')

136

136 aggregated footprints
station: GAR132 2016-11-01 - 2016-12-30

ootprints x Emissions

Foo!
high station: GAR132 2016 11-01 -- 2016-12-30 hlgh

4
sse |
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<45 40 -35 -30 -25 -20 15 000 002 004 006 008 010 O0I2 018 016

surface nfluence log;s [ppm / imol / ms)] surface influence [ppm]

Vi D)

rg => Mannheim region
3,df_stilt_hei)

fiCO; at HEI and BG3

~— STILT co2 fuel downwind station: HE!
—— STILT co2 fuel upwnd station: BG3

140617 20140624 20140701 22140708 2140715 0140722 2140729
ffCO2 HEI - BG3
T T
— STILT co2 fuel
STILT co2 fuel oil+¢o2 fusl gas.

| STILT co2 tuel coat

140617 2140624 20140701 20140708 1140715 20140122 2140729

wind direction at HEI and BG3
3

* STILT wind o ot 8G3
+ STICT wind i at HEl
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Jupyter notebooks for educational purposes

« Teaching material for university and high-school combining data analytics, coding, and
natural sciences

- Display at Swedish Science centers

c ®

: Jupyter vattenhallen_koldioxid_WorkingVersionFullFunc Last Checkpoint: 40 minutes ago  (autosaved) A

Flle Edit

B + ¥

GJ @ https://jupyter

View Insert Cell Kernel Widg

an » v

M fun [
(¢
6. Quiz - Testa d|

Skriv kod for att fa fram sva

6.1. Fragor
1. Vilket var det lagsta kol
2. Vilket var det hégsta k¢
3. Vilket var det hégsta k¢
4. Vilket var det lagsta kol
5. Vilken var den totala m
6. Vilken var den totala m
7. Vilken tid (timme i form

8. Vilken var den dagliga |

6.2. Svar

Observera att endast komm

Kom ihag att hantera NaN+{

1. 0.00001

c @ G’ @ https:/fjupyter3.icos 67% 7 | @ Search ¥ N O @
: Jupyter vattenhallen_koldioxid_WorkingVersionFullFUnc Last Checkpoint: 38 minutes ago {unsaved changes) (e Logout  Control Panel
- il Bt i lnnaet e alliaere)  Widgets  Help Trusted Python3 O
B (6% < @ ¢ | Q Search Y IN DO & = n wrdom -] = w

Logout  Control Panel

Help Trusted Python3 O

PO R S

G @ https://jupyter B

C ® e & % | Q search

:' Jupyter vattenhallen_koldioxid_WorkingVersionFullFunc Last Checkpoint: 41 minutes ago (autosaved)

67%

File Edit View Insert Cell Kemel Widgets Help

B+ % A B 4 ¥ MR B C B Markdown v =

Pallas CO, time series

g Rymdstyrelsen

Swedish National Space Agency

i

vy IN @ ©
P Logout

usted Python3 O

Control Panel

Pallas hourly
—— Mauna Loa
— Pallas seasonal

CO, (ppm)

2010 2015

year

2020
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Project-specific Jupyter notebooks

Analysis of simulated fossil fuel CO, time series (RINGO)
Evaluation of sampling strategies (RINGO) = JUPYter RINGO.T1.2 notebook 08 waeses e

Fiie Edit View Inset Cell Kemel # |Python2 O

EUROCOM inversion intercomparison ~ Jupyter RINGO_T1.3 flasksampling V2.8 Last checkpoint anour ago.(utosave) B [ oo | Goepam

- | Trusted | Python3 ©
— Jupyter plot EUROCOM_v2.17_ho Last Checkpoint: 8 minutes ago (autosaved) @ ControiPanel | Logou | =
|| =
File Edit View Insert Cell Kemel Help Trusted Pyton 2. O g
'
B+ x @B 4% N EC Mridowm | @ rs=3)
title='LUMIA-orc posterior'+' '+title2 ; 3 : 1.4 "
Xx=XxX_LUMIA_Orc_map on,start_date,end_date,loc_ident,station_lat,station_lon,il,i2,j1,32,
yy=yy_LUMIA orc_map » highco=highco, var_limit=var_limit,summary=summary)
zz=bio_poste LUMIA_orc_map[ind_LUMIA orc,:,:]/cell _area LUMIA orc*fac_kgCm2yr
ii+=1
plot_map(xx,yy,2z,ii,title)
GAT344 53.07°N 1144°E
plt.tight layout()
plt.show()
plt.close() {
+
| . + .
R ey ler’ WS W\ S g rrenlpommsgrird
Carbon Tracker Europe posterior june 2014 TM3.STILT posterior_june 2014 CHIMERE orchidee posterior _june 2014 ; =
co2fuei<1013LT @ highco2fuei>4013LT  + high cooffset >0.04 13LT
b 2171013 20171017 0171021 2171025 20171029 ation HES
ton: BG3
[
Footprints x Emissions
station: GAT344  2017-10-01 - 2017-10-31 \
all13LT -
140129
e
_ 102 fuel gas
B D o 3
100 075 0% 025 00 o3 0% 05 100 <100 975 0% 025 oW 05 03 Of5 100 10 075 -0% -0 000 05 0% o015 100
g2y gy gm2y
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EUROCOM inversions: fuel & biospheric CO, flux estimates

European monthly carbon fluxes EUROCOM domain

2 T~ — o o e —————

Carbon flux [PgC/yr]
|
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m— FOGAR-BP2016 anthropogenic emissions range of inversion results
T T T T
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* Inversion results still show large differences => model development & inherent uncertainties

* Inversion results will be uploaded soon at ICOS CP

* Inversions are currently extended to 2018
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VERIFY regional inversion results 2006-2017
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ICOS Carbon Portal; Flexpart footprint of AM-TIMAN
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Examples of potential operational science products

Fluxengine:
http://www.oceanflux-ghg. orfz/Products/FluXEnfzme
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http://www.oceanflux-ghg.org/Products/FluxEngine

Examples of potential operational science products
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FLUXCOM GPP+uncertainty (http://www.fluxcom.org)
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Variables
GPP, TER, NEE, Rn, LE, H

Predictor
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>200 Variables

In-situ to Global Upscaling

In-situ Machine Learning Global
Measurements Approaches (Flux) Products
Tree-based Methods
Regression Splines
Neural Networks
Kernel Methods
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Model-data fusion upscaling of ecosystem flux obs+meteo model+satellite+DGVMs
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https://www.fluxcom.org/

H ig h i m p a c t United In Science: High-level synthesis report of

latest climate science information convened by
the Science Advisory Group of the UN Climate

BEME NEWS Action Summit 2019
Home UK World Business Politics Tech @ Science More v N E:‘:E:lv Icos C.arbon Portal @lCOS_CP 1m o s . e
REPORT from UN Enviror Countries must triple climate emission cut targets to limit global heating to
2C
H . ) 1 Pubist 22 Sep 2019
Climate change: Impacts 'acceleratin Ao 2250201
as leaders gather for UN talks
By Matt McGrath T].m l'nitc‘d in S‘ci(-nc.c R
Environment correspondent climate science organizatic
assessment in preparation
© 22 September 2019 = Science & Environment
The report underlines the
& f L J targets to tackle global w
urgency for the developme
e . -~ @ and actions. The current st
e -;' P ; the changes that are proj
N - . report
4 The UN Environment Proj
report, The Emissions Gaj
November. It assesses the
future greenhouse gas em
likely to be and where we 1
there.
Countries must triple climate emissions targets to limit global heating t...
United in Science report ahead of UN summit says climate is changing
GETTY IMAGES 800D faster than forecast, and current plans would lead to ‘catastrophic’ glob... | d1tlon of daytlme
The signs and impacts of global heating are speeding up, the latest 7000 <§) theguardian.com "ation

science on climate change, published ahead of key UN talks in New York, 5000
says.

5000 Trevor F. Keenan ™, Mirco Migliavacca, Dario Papale, Dennis Baldocchi, Markus Reichstein, Margaret
| Torn & Thomas Wutzler

The data, compiled by the World Meteorological Organization (WMO), says the
five-year period from 2014 to 2019 is the warmest on record.

4000
3000

Sea-level rise has accelerated significantly over the same period, as CO2
emissions have hit new highs. 2000
. 2 e 3 5 1000

The WMO says carbon-cutting efforts have to be intensified immediately.
]
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Some selected links to the ICOS data portal

https://data.icos-cp.eu/portal
https://exploredata.icos-cp.eu

https://www.icos-cp.eu/data-products
https://stilt.icos-cp.eu/viewer/

https://stilt.icos-cp.eu/worker/

https://github.com/ICOS-Carbon-Portal

https://data.icos-cp.eu/stats/

Account required:
https://cpauth.icos-cp.eu/login/

https://[jupyter2.icos-cp.eu

https://meta.icos-cp.eu/uploadgui/

https://doi.icos-cp.eu/

https://meta.icos-cp.eu/sparglclient/

https://fileshare.icos-cp.eu
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Main search interface
Anonymous Jupyter notebooks
Main ICOS obs. data products
View footprints and concentrations
Calculate your own footprints

ICOS CP source code repo
Download statistics

Login/create account

Jupyter service (sep. account needed)
User friendly data upload

DOI minting and metadata edit service
GUI for open SparQL endpoint

ICOS fileshare, online document editing

(any name+

ya password=msa_)
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https://data.icos-cp.eu/portal/
https://www.icos-cp.eu/data-products
https://stilt.icos-cp.eu/viewer/
https://stilt.icos-cp.eu/worker/
https://github.com/ICOS-Carbon-Portal
https://data.icos-cp.eu/stats/
https://cpauth.icos-cp.eu/login/
https://jupyter2.icos-cp.eu/
https://meta.icos-cp.eu/uploadgui/
https://doi.icos-cp.eu/
https://meta.icos-cp.eu/sparqlclient/
https://fileshare.icos-cp.eu/
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