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Overall objective of WP2

Assess, exploit,
and standardize
the existing Arctic
observing systems

26 EU partners



Specific objectives of WP2




Specific objectives of WP2

Task 3. Enhance standardization of data and metadata to
ensure that best practices are followed, and integrate

sparse in situ data into established networks, preparing their
delivery to the iAOS




Definitions: IN SITU OBSERVIG SYSTEM

It consists of a data collection component (infrastructure) and a data management
component (e-infrastructure).

The data collection component is comprised of multiple sensors either belonging to a
common long-term platform (such as tower, mooring, glider, buoy), which can be a
single unity or a collection of units forming a network, or installed on a temporary
platform (ship, aircraft, UAV, ocean/sea ice/land station).

The data management component includes hardware and software for data
repository(s), the data processing, data discovery and visualization services. The
management can be centralized in a single institution or distributed among several
national institutions, which, in many cases, have agreed on common standards for the
data and metadata formats, documentation and management.

Atmospheric observing systems: several of them are international networks, that
follow standardized data managements.

Marine observing systems: are more diversified and fragmented, providing more
types of data with various degree of standardization. They are usually identified on
the basis of the utilized platforms (moorings, floats, gliders,...),



Definitions: IN SITU DATA COLLECTION

It is defined as “a collection of data, or measurement series, that have common
characteristics in terms of quality, resolution, and coverage”.

In most cases, the instrumentation used to collect the data determines the
characteristics of the collection. The instruments applied to collect the data range
from manual tools to fully automatized sensors. Hence, a data collection generally
includes all the variables measured with a single instrument. In situ data collections
also include derived data products which result from processing of individual
measurements or composition of multiple measurements. In situ data collections
can be surface-, subsurface-, and air-borne.

Different kind of in situ data collections:

1) data from established in situ networks, having regional (or Pan-Arctic) spatial
coverage and variable temporal coverage,

2) data from single stations, having local areal coverage and variable temporal
coverage,

3) data from field campaigns (land-, ship-, aircraft-, UAV-based measurements),
with limited temporal coverage and from point to regional spatial coverage.
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Method: Survey

Creation of 3 QUESTIONNAIRES, to collect the info
needed TO ASSESS:

A. The Arctic existing in situ observing systems
B. The Arctic in situ data collections: existing and exploited

C. The Arctic satellite products: existing and exploited

The questionnaires were web-based, open to all partners
and collaborators through the INTAROS internal web page



Foundation of the survey

This survey in large part builds upon similar efforts to assess:

D climate data record maturity (under the FP7 CORE-CLIMAX project, FP7 CORE-CLIMAX
project. See CORE-CLIMAX Climate Data Record Assessment. Instruction Manual,
CC/EUM/MAN/13/002, EUMETSAT, 2013),

D measurement series maturity (under the H2020 GAIA-CLIM project. See Thorne et al.,
Making better sense of the mosaic of environmental measurement networks: a system-of-

systems approach and quantitative assessment, Geosci. Instrum. Method. Data Syst. Discuss.,
doi:10.5194/gi-2017-29, in review, 2017),

D data management maturity of the Polar observing systems (under the H2020 EU-PolarNet

project. See Deliverable No. 3.1 - Survey of the existing Polar Research data systems and

infrastructures, including their architectures, standard/good practice baselines, policies and
scopes, 2016),

However, it addresses different data and domains, namely Arctic in situ and satellite
based observations from the ocean, atmospheric, terrestrial, and cryo- spheres.


http://www.coreclimax.eu/
http://www.coreclimax.eu/sites/coreclimax.itc.nl/files/documents/Deliverables/WP_Reports/Deliverable-D222-CORECLIMAX.pdf
http://www.gaia-clim.eu/
http://www.geosci-instrum-method-data-syst-discuss.net/gi-2017-29/
http://www.eu-polarnet.eu/
http://www.eu-polarnet.eu/fileadmin/user_upload/www.eu-polarnet.eu/Members_documents/Deliverables/WP3/EU-PolarNet_D3_1_Survey_of_the_existing_Polar_Research_data_systems_and_infrastructures.pdf

Content of the survey



Overview of surveyed data:

Land and terrestrial

Atmosphere Ocean and sea ice
cryosphere



Survey overview. QA: 58 answers



Survey overview. QB: 149 answers

Questionnaire B: affiliation and sphere
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I Atmosphere
CNRS-LOCEAN [ Ocean and sea ice )

NCl)Jﬁlé'll_' [ ]Terrestrial sphere and cryosphere

UNIS 1

USlaski | .
SMHI|_] i

IOPAN ]
IGPAN y
uUiB y

UPM | | i
IMR y
AU §

MPG §

NUIM
AWI
GFz

USFD
NIVA
MISU

NERSC
GEUS
FMI
DTU

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
# of answers



Survey overview. QC: 29 answers

Questionnaire C: affiliation and sphere
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Gap analysis: Data Specification vs Data Requirements

Requirements:

- Forin situ observing systems, definition of requirements are
stated for the spatial and temporal coverage of the systems and are
discussed with respect to the scientific and/or monitoring purposes
of the systems.

- For satellite products and in situ data collections, requirements
are defined for data characteristics such as uncertainty and spatio-
temporal coverage and resolution. They are taken from the WMO
OSCAR database (https://www.wmo-sat.info/oscar/requirements). If
OSCAR requirements are inapplicable (because not suitable for
non-gridded data, or not tailored to the Arctic domain, or other
reasons e.g. just missing), other requirements are described.

- For the sustainability of the observing systems, their data
management, data uncertainty, metadata specifications and data
documentations, the maturity gaps were defined with respect to the
uppermost maturity level 6, in a scale from 1 to 6.




Results: Sustainability and data management

Atmosphere

SUSTAINABILITY DATA MANAGEMENT

CONCLUDING REMARKS

e There is a severe lack of all types of atmospheric observations over the Arctic
Ocean. Solution: airborne dropsondes networks or satellite sensors: =
development of retrieval methods for satellite atmospheric products should
target the special requirements that pertains to the Arctic.

e Satellite retrievals rely on a priori information obtained trough models
Solution to improve them: process studies - more research-grade
observations (icebreaker-based field campaigns).



Results: Sustainability and data management

Ocean and sea ice

Observation System Platform Sustainability Data Management Data repository

support

iervation

CONCLUDING REMARKS:

It is @ major problem that in-situ observing systems lack sustainability.

We recommend development of multi-disciplinary observatories using well
proven and robust instrumentation mounted in sea floor installations, bottom
anchored oceanographic moorings, and drifting ice-tethered platforms.

=8

Need to develop and adapt technologies and sensors to make biogeochemical
and biological observations feasible.

There are many gaps in the data coverage in the Arctic, but the gaps in
biogeochemical observations are particularly important.

® Inthe Arctic there are limiting factors in accessing data in the same way as in

other regions.
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Results: Sustainability and data management

Land and terrestrial cryosphere

SUSTAINABILITY DATA MANAGEMENT
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Available and upcoming reports

(J Reports on present observing capacities and gaps (Task 2.1) (31 May 2018)

D2.1 Ocean and sea ice
D2.4 Atmosphere

D2.7 Terrestrial sphere and cryosphere

O Reports on exploitation of existing data (Task 2.2) (31 May 2018)

D2.2 Ocean and seaice
D2.5 Atmosphere

D2.8 Terrestrial sphere and cryosphere

J Observational gaps revealed by model sensitivity to observations (Task 2.1)
D2.12 Ocean and sea ice (UHAM), Atmosphere (FMI), Terrestrial sphere (MPG) (30 November 2018)

(1 Catalogue of data products and services (Task 2.3) (30 November 2018)

(Sparse data that trough INTAROS are made accessible via well served data repositories)

D2.2 Ocean and sea ice
D2.5 Atmosphere

D2.8 Terrestrial sphere and cryosphere



Expansion of the assessment

PLAN:

= Inclusion of the Arctic data and observing systems that were not addressed in the
firsts reports

=The responses to the survey shall be automatically stored in a web based
database, openly accessible, were the results of the assessment are shown
through simple plots/tables.

=Whenever new responses are received, the assessment should be updated

This tool will enable the demonstration of the benefits (in terms of gap closure) of
the enhancements and expansions of the observing systemes.

Resources: ArcticMap project funded by the Norwegian Directorate
for Environment and Climate
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Impacts so far:

®* Same methodology applied to scientific and community
based programs (WP2 and WP4): first time!

®* H2020 project ARICE adopted the survey to monitor the
observing systems based on research vessels

® AOS and INTAROS had a coordinated effort to evaluate the
observational needs In the Arctic

® AGU: dedicated INTAROS session with AOS contributors
® EGU: dedicated INTAROS session

® SAON and AMAP: they support the expansion of the
assessment

® Ministries (from Denmark and Norway) have given positive
feedback to the INTAROS assessment



Thank You for Your attention



