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Context of deliverable within Work Package

This deliverable covers the dissemination and exploitation of all results across all Work Packages, for
the whole project. It is the output of Task 6.3. It follows the aims and objectives (activities,
stakeholders, messaging) that were determined in both the original Grant Agreement (formed from
the proposal), and following the structure from the Communications Plan (D6.1, Task 6.1).

The Communication tools that were set up in Task 6.2 (e.g. website, social media, branding,
promotional materials, newsletters, etc. (D6.2)) are utilised in all the activities mentioned. The use of
these is described first below. These are project-wide activities, centrally coordinated through this
work package.

This report is long as it includes reports from each of the Milestones within this Work Package. These
were determined in the Grant Agreement and D6.3, the dissemination and exploitation plan. Each of
the milestones are linked to one or more of the Work Package 1-5, and also link in to other activities
and projects, for example through the EU Polar Cluster (previously EU Arctic Cluster, for the first half
of the project lifetime).
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D6.4 Report — dissemination and exploitation

Overview

This report summarises the dissemination activities that we have undertaken, along with the outputs
that we have created (e.g. website, newsletters, social media, etc), with links and metrics where
available, to give an indication of our impact. In addition, reports are given on all workshops and round
tables that we have completed as part of this project. These have all fed into other Work Packages 1
to 5,, and the deliverables therein.

Key activities:

Website

The KEPLER website, www.kepler-polar.eu was set up at the start of the project. It details the project
aim and objectives, consortium participants; including institutes, scientists and collaborators. Regular
news items are posted to promote the project, including events, completed reports and surveys It is
a portal for dissemination, collaboration, and data access.

The KEPLER project home page describes the main goals of the project and highlights key areas and
recent news/headlines. Links are also provided to the EU and H2020 websites, and EU Polar Cluster.
There is also an automatic update from the KEPLER Twitter feed (see below), and a link to the KEPLER
Facebook and newsletter sign-up form. Key news items are highlighted at the top of the page.
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COLLABORATORS - ‘ RESOURCES -

KEPLER ONLINE ROUND TABL
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Website contents:

ABOUT —This area is mostly aimed at the wider science community, and young people who might be
thinking of getting involved either in science, or in a large-scale project. It explains the objectives,
background and mission, as well as the project timeline. This drop-down menu also includes the
KEPLER project brochure- more information about this can be found here in Promotional materials.

PROJECT — The project section is a deep dive into the core of KEPLER including:
- Programme: An overview of the core activities within KEPLER, and the project
approach.
- Tasks: A complete list of KEPLER tasks, titles and task leaders.
- Deliverables: A complete list of KEPLER deliverables, which includes links to publicly
available reports and project output.

DELIVERABLES
) ) Lead Person Due o E U PO la r
Del# Deliverable Title beneficiary responsible Date Description c |uste r

- Work Packages: This section acts as a hub for work package information and updates.
Work package leaders have been able to add to their own section as the project has
developed. Individual work package pages cover objectives, tasks, output,
deliverables, meetings and automatically show posts that have been tagged within

that work package.
WORK PACKAGES

Ll

(opemos

Work Package 1 Work Package 2 Work Package 3

Stakeholder needs and natwork Polar Regions provision in Identification of research and

coordination Copernicus Services capacity gaps

B - T

PARTNERS -
- This section contains a list of participating institutions with a graphical representation of their
expertise : Copernicus Services, Operational Ice services, Forecasting Development, Maritime
and Terrestrial Monitoring. Links and dependencies of KEPLER are also depicted in this section.
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- Who we are: Graphics in this section detail the various partners and organisations
involved in KEPLER, as well as the connections between other projects, and
stakeholder groups including linkages- detailing the various partners and
organisations involved in KEPLER, as well as the connections between other projects,
and stakeholder groups

- Institutes (Project Institutes): The websites, logos and twitter accounts of KEPLER
partners.

- People: Photos of project participants, who is involved, and Twitter feeds of key
scientists in that work package

LINKAGES

("_ esa (\ OREIMICUS —— & [UMETSAT - CECMWF t-:l) @)

&
w -(2) KEPLER

"'u - IN‘FEII='I:I:JT ARCSAR SIS Stakeholder groups

Search and Rescue
Communities

"_MSA # H!ulllt.llr:,i al

Indigenous Communities Shipping Communities Tourism Communites

COLLABORATORS -

- Key Collaborators Links to the European Commission and Copernicus are highlighted in this
section for transparency. This section also contains sub pages about:
- Copernicus: A dedicated page to detail how KEPLER and Copernicus are linked.
- Data Users: Referencing KEPLER’S work to identify the various types of data users to
better identify user requirements

- EU Polar Cluster: A reference page that informs viewers of the EU Polar Cluster (formerly the EU
Arctic Cluster). This is a collaboration between several of the Arctic, Antarctic, Southern Ocean, and
Polar projects, funded through the European Commission’s Horizon 2020 programme. The logo and
link to the EU polar cluster website are also on the KEPLER website's front page.
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COPERNICUS

KEPLER will help informn development of
Copernicus 2.0

Our maotivation is to put the public and stakeholders at the centre

of Copernicus

[ L) -

Watch later  Share

i " opie

. opermicus

Watch on (B Youlube

RESOURCES — Following feedback from the Project Advisory Board, we created an additional resource
hub section to the KEPLER website to highlight data sources, such as reports from Previous EC and ESA
project assessments utilised within KEPLER. This section also provides links to KEPLERs recorded online
training events and a glossary of terms. The section aims to provide useful tools for early career
researchers and stakeholders. Sub pages iinclude:

- Final project brochures

- Resources from surveys and training

- Another link to deliverables

- Glossary of terms

NEWS - This is the project home page. Events of interest to a wider audience, such as fieldwork,
meetings, and scientific paper updates (when applicable) are posted here. There is also a sub-page
with links to past editions of the project newsletter. In addition, news items are distributed on the
project’s social networking sites - Twitter (@KeplerEU) and Facebook www.facebook.com/KeplerEU ,
in addition to other events of interest. The Twitter account, @KeplerEU, has 210 followers to date.

EVENTS — All KEPLER events past and present are available to view in this section, with links to key
event documentation such as agendas/programmes. Recorded events have video links provided.

CONTACT — This page provides users the options to get further information or initiate collaborations.

Maritime Feedback - A temporary page was added during the Arctic Shipping Forum, welcoming
outside input from the operational maritime community about their sea ice requirements.
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Social Media

KEPLER has utilised social media to reach a wide range of users and stakeholders, and informed the
general public about project activities and output. Another key aim of KEPLER's social media
accounts is to direct traffic to the KEPLER website, as explained above.

Twitter
https://twitter.com/KeplerEU

«  KEPLER EU project

e P * 3
{ Edit profile

2020 proj Environmental manitoring for Folar

@ Tromsa,

142 Feliowing

Tweets Tweets & replies Media Likes

KEPLER’s Twitter account is our primary social media platform. It has been actively involved in
promoting project output, and supporting other projects and institutes involved in polar science. To
date, the KEPLER Twitter account has over 200 followers, with around 200 monthly profile views.
Our account has high engagement and viewership of content. Tweet ‘impressions’ (the number of
times tweets have been seen) number over 4k in our monthly site statistics.

o “Accounthom
KEPLER EU project axepier

28 day SUMMAry with change over previous period

Tweels Tweet impressions Profile visits Followers

4 4,780 +337.7% 205 124.2% 210 +2

KEPLER have regularly interacted with other relevant projects and individuals on social media by liking
and retweeting posts. Active involvement on this platform has led to KEPLER’s content being shared
by others. This includes promotion via key scientists from KEPLER who were keen to share project
news on their own personal Twitter feeds.

Go-funded by the Horizon 2020 programme 7 | Page
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*  Retweeted by

=, KEPLER EU project @KeplerfU - Mar 22
The latest KEPLER newsletter is now available- check out everything we've
been up to this Spring! {
ilchi.mp/5175325eeb3c/k

Mick Hughes

DThelceRear Follows you

Homo sapiens arcticus, polar mariner, remote senser, and Linux dabbler.

Views my awn...

‘
Fd
.
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Morway lce Service

!
o

@lstjenesten Follows you

You Retweeted
The official Twitter account of the Norwegian lee Service, a part of MET 2 =
ﬁj Fabrice Messal @fabic

al - Dec 1, 2020

MNorway in Tromse.
na Gabarro from @

1sEL portofolio identified by @
in training workshop for

SIC shows the sea ice product gaps in the
r BCMEMS_EU

Thomas Lavergne

3

logisk / satellites for #geaice / #CIMReu / B0 in 32/
. bread baker and hand-flutist / views are my own, etc...

Bjern Kay

@BIOERNKAY Follows you

i

..~ playing golf do run and cycling -works as a maritime simulator
instructor- south sea archipelago in Denmark!...and polar ice advisor

KEPLER EU project @KeplerEU - Mar 19
Friendly reminder that #KEPLER is holding an online workshop... Enha
#Copernicus 2.0 information products through optimised usage of in

data @ #ASSW tomorrow, Join us virtually! 5}
Saturday 20th March, 15:30-18:30 GMT

kepler380449468.files.wordpress.com/2021/03/assw-k...

Twitter content from @KeplerEU

Each post from the KEPLER website was tweeted out from our account to encourage more traffic
towards our project site. We also promoted events and newsletters via twitter to reach a wider
audience, utilising hashtags and tagging key stakeholders and relevant projects. With the emphasis
on online ‘virtual’ workshops and events due to the COVID-19 pandemic, we utilised social media as
much as possible in the second period of the project to boost dissemination and reach users despite

the restrictions to in-person events.

Facebook
https://www.facebook.com/KeplerEU

KEPLER’s Facebook page has also supported promotion of the project via social media. The page has
been steadily gaining followers. To date our account has 160 followers and 154 likes.

Total Page followers: 160

Total Page followers

As with our Twitter account, we interacted with other relevant projects and individuals on social
media by engaging with their posts. We also utilised this platform to share relevant information such
as reports (see below) that were relevant to KEPLER and our followers.
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il Like = # Share = # Suggest Edits

o Like () Comment &> Share

. Kepler EU
15 April - &

The New Copernicus Polar Expert Group report has been published. The

N latest report - "User Requirements for a Copernicus Polar Observing
System— Phase 3 Report - Towards Operational Products and Services' -
Kepler EU references the ongoing work within KEPLER, and is now available fo view
@KeplerEU and download via the Copernicus website, along with previous reports.

hitp://kepler-polar.eu/2021/04/15/peg-3-repart/

Home _

Events KEPLER-POLAR.EU
. PEG-3 report

Reviews

The New Copernicus Polar Expert Group report
About Ll has been published. The latest report — ‘User

EURTEN Requirements for a Copernicus Polar Observing

System— Phase 3 Report — Towards Operation. ..

REQUIREMENTS

u-n

Photos

Posts

As mentioned earlier, our website was set up to automatically post news items directly to our
Facebook account, to reach a wider audience. These posts also linked back to the website to direct
traffic.

KEPLER Online Engagement Comparison

Towards the end of the first year of the KEPLER project, we reviewed its online engagement by
producing a report on social media and website statistics. This report also recommended
suggestions to boost both our audience numbers and reach.

This report- dated 01/10/2019 was shared with the consortium and project advisory board and has
served as a useful document to compare our online dissemination progress. KEPLER Online
Engagement Report Oct 2019.pdf

The KEPLER projects online and social media presence has been compared with initial figures reported
on 01/10/2019, sourced from the KEPLER project online account platforms.

Website:
KEPLER Website https://kepler-polar.eu/
October 2019 June 2021 %
Total no of page views: 2290 Total no of page views: 8480 +270%
Total no of page visitors: 760 Total no of page visitors: 3142 +313%
Audience members predominantly from: Norway
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The general views/visitors to the site has steadily increased each year, with over 3k unique visitors to
date and over 8k views. The most predominant viewership has originated from Norway, seconded by

views from the UK.

W viEws ~| B vIsITORS

4,000

I I . :

2018 2019 2020 2021 .

Efforts to increase the reach of the KEPLER website were successful, developing an audience globally

throughout the project duration, as illustrated below.

October 2019 Global Reach

June 2021 Global Reach

1 - 2 024
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All-time views

Months and years Average per day

JAN FEB MAR APR MAY JUN JuL AUG SEP ocCT NOV DEC
2018 17 219 218
2019 165 TG 125 163 161 228 294 185
2020 192 173 127 123 113 193 127 253 523 570 504 519

FEWER VIEWS EEE MORE VIEWS

A comparison with initial figures reported on 01/10/2019 has also shown increased audience reach
and dissemination activities via the KEPLER project social media accounts. The number of followers

gained across both platforms averaged at a 30% increase.

Twitter
KEPLER Twitter @KeplerEU
October 2019 June 2021 %
Total no of follower: 153 Total no of follower: 200 +30%
Tweets to date: 86 Tweets to date: 134 +55%
Average impressions*: 2000 Average impressions*: 4000 +100%
*tweets views monthly
Facebook
KEPLER Facebook @KeplerEU
October 2019 June 2021 %
Total no of followers: 40 Total no of follower: 160 +30%
Total no of likes: 41 Total no of likes: 154 +300%

Mailing List & Newsletters

The KEPLER ALL internal mailing list is hosted through METNO, and managed by both BAS and
METNO. In addition to this, stakeholders and members of the public have been welcomed to sign up

to an external mailing list.

The audience engagement of these newsletters increased throughout the project. The sign-up link
has received over 125 visits, and in combination we have approximately 140 subscribers to both the

internal and external mailing lists.

Co-funded by the Horizon 2020 programme
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Throughout the KEPLER project, BAS has designed and produced seasonal newsletters to promote
project output and events such as workshops and meetings.

Subscribers have come from various locations worldwide, top followings come from Germany and

Norway.
1 Hamburg, HH
' Germany
2 Oslo, 03
. Norway
3 Bergen, 12
. MNorway

Throughout the project, KEPLER has produced the following newsletters. Click the links below to
view the full documents.

Spring/Summer 2019

Highlighting the KEPLER Kick-Off meeting and events. Introducing the project aims and promoting
upcoming activities.

Spring/Summer 2020

Promoting KEPLER's involvement in YOPP 2020 and IS-ENES3. Highlights from the first General
Assembly.

Autumn/Winter 2020

Sharing KEPLER progress and news of a project extension due to delays related to COVID-19.

Promoting our involvement in European Polar Science Week and details about our training events
including the Copernicus Marine Service Online Training and Early Career Researcher workshop.

Spring 2021
Featured charts on the status of project deliverables and milestones, the results of our workshops,

updates to the project handbook and a timeline to explain the upcoming reporting process.

Summer 2021 - pending.

This newsletter will be distributed after the final review meeting on July 13th 2021. This will include
a recap of all KEPLER activities up to the end of the project, highlights from the Final General
Assembly, Review meeting and links to all deliverables and end of project dissemination activities.
This will also include links to digital versions of the final project brochures.

Co-funded by the Horizon 2020 programme 12 | Pa ge
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Partner promotion

Partners were encouraged to share KEPLER events via their own institutions, media departments,
websites, and social media accounts.

c O @ nercacuk.sharepoint.com/sites/BASDigitalw/whats-new/news/Lists/Posts/Post.aspx?List=bf401d58-04d4-467b-bddc-f53b78eb 155660 =583 &50urce=https¥3... ¥ G

3 Apps EAS & MERC @ ReDS Projects 2021... € The Source - Home

carms v~ TiLfor the Tulure ~ Help & Teedback * D

Categories Blog tools

AIMP

Home Mows & Dvenls ~ Working al BAS ~  Inlemal Services ~

i . Create a post
Upcoming KEPLER Events

Manage posts
by Michaela Boak - UKRI BAS at 1726

Biodiversity
: Manage comments

Cambridge Manage categaries

Covid-19 Upcaming KEPLER Events Launch blogging app

Cyber Security KEPLER- Maritime and Research sector needs workshop on Wednesday 19th May 2021 (13:30- 17:00CET)

Ealkland Islands KEFLER has developed a readmap for further development of the European Copernicus Earth Observing
programme specific to the Folar Regions. In this workshop we will present our recommendations, and ask for
Funding feedback, with a focus on the maritime and research communities.
Internal News KEPLER Workshop - Registration
Internal vacancies Agenda available via the KEPLER website here: https,//keoler-polar eu/2021/05/06/kepler-workshop-maritime-
Leaver and-research-sector-needs
MAGIC }
KEPLER Final General Assembly en Monday 21st June - Tuesday 22nd June 2021
MNet Zero

The Final KEPLER General Assembly will be held online via ZOOM,
Peaple News

KEPLER Final GA - Registration
RR5S James Clark Ross

KEFLER Final General Assembly Programme v1
RRS Sir David

KEPLER events promoted via the British Antarctic Surveys internal web page.

We also collaborated with other projects to promote and support each other, sharing events and
posts from project social media accounts, widening our audience and engagement with relevant
communities working in industry/science fields within the Polar Regions.

G INTAROS Project @IntarosProject - Dec 3, 2020
@KeplerEU is planning to host an Early Career Scientist Online Workshop for
students and young scientists in 2021. You can help shape this workshop
and select the topics via this survey: bit.ly/36wfoh3 #Arctic #H2020 #Youth

#EarthObs

PAB engagement
KEPLER utilised the knowledge and skills of individuals in the Project Advisory Board (PAB). Hosting bi-
monthly meetings to review actions, the status of deliverables - and seek feedback on reports, planned

events, and dissemination activities. The PAB has provided direct input on specific events/activities,
such as linking WP1 to INTAROS for stakeholder engagement and joint events, WP3 to INTERACT for
joint workshops (see below) and training activities with APECS (see D6.5).

The PAB has also reviewed deliverables, and given numerous suggestions and advice, such as on
definitions of user types and data and information, how best to engage with stakeholders and present
information. They have also shared our outputs with their networks, expanding our stakeholder reach.
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Promotional materials

As per the communications guide (D6.1, WP6 Task 1) we created a suite of tools and resources to be
made to promote and share KEPLER output. This included creation of the KEPLER branding based on
the KEPLER logo, pulling these colour schemes and branding through to templates, for example for
reporting, and presentations.

Inspired by the GCOS reports, we have commissioned a graphic designer to produce an easily
identifiable KEPLER branded image to be used on the front page of key reports/deliverables. This can
then also be used as a thumbnail when sharing online, or in presentations.

Roll banners and AO posters have been created for improved visibility at events. At the kick-off
meeting KEPLER branded pens and torches were given to the consortium for event distribution and
project promotion.

KEPLER Booth at the Arctic Shipping Forum, Helsinki 2019.

Co-funded by the Horizon 2020 programme 14 | Page
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KEPLER promotional pen and torch.

KEPLER Brochures

KEPLER has created five brochures to promote the project, information was collated by the KEPLER
Management Board, and a designer was hired to create visually appealing and accessible layouts.
Draft versions were distributed amongst KEPLER partners and the Project Advisory Board for
feedback, to ensure we were creating effective dissemination tools.

The first brochure was an overview brochure, created for the kick-off event in Oslo. This was also
distributed at various conferences and events throughout the project such as the Arctic Shipping
Forum in Helsinki 2019.
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ABOUT KEPLER

KEPLER (Key Snuironments’ manitoring for Pelar Latiuges and
Eurapean Readiness) is & muli partner intiatve, buit reund the
cperational Eurcpesn lon Sarvice: information
providers, to prepare a roadmap for Copermicus to deliver an
improved Eurspean capachy for menttoring and forscasing the Po ar
Regions.

Qur mativation Is 1 put the public and stakeholders at 11 cantra of
Copemicus. This fallows the recommendations of the ‘Copemicus
User Uptake' review, and its & thermes of

. q awareness for the Copernicus programme,

® Informing end educating Copeeneus Users,

# Engaging Copernicus users in public and private sactor, and

® Enabling access to Copernicus dats and infarmation

Theze wel talared themes form the core compenants of KEFLER.
Haowavar, as the Polar Regions am chang 0 are the challenges
and opportunites. Because of tiese o included twa
additional themes that encompass the svabing reeds:

# |entification of ressarch gaps regarding intearation/assimi asen,

® Improved s2a-ice mapping and forecasting.

These are needed ta pravide opaartunites for better understanding

the envi research opg ities, fishing new ndustry

sectors and startups, and imoarantly empowering ciszens

Thraugh thaze & the EPLER aims = relaass the ful potential of

Pelar Regions Earth Obssrvation, incliding from ESA and EUMETSAT,

by identifying and eliminating the barriars that impace the use of

the tremendows resource that i Copernicus, This combines 2 key

elements of the call

ab Bringmg togather key Eurepean stakenslaers and competent
antines

b} Growing the Copermicus brand and
enhanced stiantific and techrical 5

base through providing
ppat

Gur ohjettive with KEPLER is to provide 3 mechanism that snakles the
bread mnge of Polar Regians staksholdsrs ta be equipped with the
st accurate and relavant environmental irformation sa that they
can seize the many benafits that Copamicus products generate for
society and ecenarmy

(opermiows

{-esa

WORK PLAN

Cora to KEPLER are the Polar Regions stakeholdlers n the Copem cus
sragramme. All setivities ir KEPLER ate rven by the requirsments

of theze stakeho dars, ard t1a work package: can be envisionec as &
sacios of orbits around these

https://kepler-polar.eu/home/brochure/

WET will survey the infarmaticn requirements of end-users and
stakehelders. The eurert status end plans far the key Copernicus
sarvices wi e in WF2, WP3 will imestigate gaps in th
capacity of in ind EQ montaring systems, and the po
for new technalogies will be reviswed in the contest of
improverments. Recemmendations for enhanced ses e manitering i
delivered 'n WPA. This knawledge willfeed inte an everall rsadmap
for improvement of Capsmicus mantoring far the Palar Regians,
collatec in WS

ke aim of KEPLER is to srsure that there = o ciear, conise and
achievanle raadmap far the Copamizus programme to develap
industry and saciatal-driven valus-addad technclogies, praducts,
anc other services. This will alse enhance the Eurpean capacity in
Earth Ouzervation fer the menitoring of the Pelar Regions, end s
sustaineble development, b the benefit of stakeholder =t
Sentinel satellites are it, or due to ba launched. [t is impartant
that in the rex: opemicus 2.0 starting in 2021, this capability
is developed further to mest the requirements of the Paler Regions

.

e

— st v

o=

KEPLER will survey stakeholders to assess their recuirements against
the current status of Copernicus, and make recommendations as ta
future improvements and implementatian,

For end of project dissemination, KEPLER have commissioned the same graphic designer to create four
glossy brochures from the following key documents from the KEPLER project:

1.

Co-funded by the Horizon 2020 programme

KEPLER Best Practice Guide - https://kepler-polar.eu/kepler-best-practice-guide/

KEPLER roadmap for Copernicus services: https://kepler-polar.eu/roadmap/

KEPLER Research Capacity Gaps (D3.5- executive summary findings from Work Package 3):
https://kepler-polar.eu/research-gaps/

KEPLER Complete Project Overview: https://kepler-polar.eu/kepler-overview/
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KFY EUMIROMMFRTS WOMITOR hG
FOR BOLAR LATITUINES AND EJRTIFSAR REATINEDS

Okeper (O KEPLER

KEY ENVIROMMENTAL MORITCRING
FOR POLAR LATITUDES ARD EURCPEA™ READINESS

Research Capacity Gaps

Best practice guide for Identifying Research Capacity Gaps in order

Earth Observation information to improve Polar Region menitoring and
forecasting capabilities

use by research vessels and stations

g ded bt i

'{-.www.keple

KEPLER Interactive Arctic Region Stakeholder Map

As part of the end of project dissemination, KEPLER has commissioned a software developer to
develop of a platform to manage and display data relevant to our stakeholder’s usage and concerns
in the Arctic Polar Region

That platform includes a database that contained stakeholder interests from KEPLER, Copernicus and
other relevant data streams*. The development of an Application Programming Interface allows users
to access and display data in a visual map format, and view links to direct data sources for a more in-
depth search.

*i.e. Fisheries, Search and Rescue, Research and Climate, Arctic shipping- including Icebreaker vessels,
Government Agencies, Indigenous Communities, Tourism/Wildlife and Operational Weather Services.

This platform is in development at the time of this report submission, expected to launch by the end of the
project. We hope this will be a legacy of KEPLER,and be continued through other projects such as Arctic PASSION,
and maintained by the EU Polar Cluster.

Co-funded by the Horizon 2020 programme 17 | Pa ge
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Images of the interactive map- desktop and mobile versions.
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Interactions with other EU funded projects

KEPLER has engaged with other projects funded by the European
Commission through its central involvement in the EU Polar Cluster
(www.polarcluster.eu/) (this was formerly the EU Arctic Cluster, up

until July 2019, when the scope was increased and Antarctic and
Southern Ocean projects were also included). E U PO lar

KEPLER project manager and WP7 lead, and WP6 co-lead, Elaina Ford C l u Ste r
became a co-lead for the Communications Task Group at the

beginning of the project, along with Arctic Portal until 2020 then with

JustNorth and INTAROS. In February 2021, following the departure

of the previous Cluster coordinator from AWI, the Alfred Wegener

Institute, Elaina took on the Coordinator role for the whole Cluster. This has been through close
collaboration with EU-PolarNet 2, as Task Leader for Clustering activities. In addition, this close
collaboration and the legacy of KEPLER will be able to be continued in the Arctic PASSION project,
which starts just after KEPLER ends.

KEPLER has representation in the EU Polar Cluster task groups:

Contacts:

Nick Hughes Morwegian Meterclogical Institute

itish Antarctic Survey

m

Norwegian Meteorological

Institute

Mercator Ocean International

Specific activities with collaborations include:

- Arctic Shipping Forum - March 2019 - with INTAROS (M6.1)

- Incorporation of EU PolarNet deliverables and experience on stakeholder interaction (with
WP1)

- KEPLER presentation to the EU Arctic Cluster - June 2019

- Arctic Circle - October 2019 - Collaborative workshop - with INTERACT Il (M6.4)

- European Polar Science Week - with EU PolarNet 2 and EU Polar Cluster

- Co-leading the EU Arctic/Polar Cluster Communications Task Group

Advisory Board representation on Cluster projects:

- Stein Sandven (INTAROS)
- Hannele Savela (INTERACT)

Go-funded by the Horizon 2020 programme 19 | Pa ge
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Stakeholder engagement activities

Workshops, Round Tables and User surveys

A variety of stakeholder engagement activities were undertaken during the project. KEPLER reached
out to the key communities for feedback to inform/confirm our recommendations for Earth
Observation in the Polar Regions.

We hosted a number of workshops (both for community and training,) roundtable and side sessions
as part of dissemination and stakeholder engagement. We incorporated user surveys into our events
to gain feedback from participants. We compared this feedback to our recommendations, enabling us
to assess if recommendations were appropriate and useful to users or whether they required further
work.

Throughout the project, partners logged their participation in events, conferences and meetings
using the meeting log project tool.

Meeting = Complets? Y Meeting —|Date-start —|date-end (i = Lead = Location = Task = DelMS = Moof = Noof = Details/ Document link
type more than Participant  Participants
Lone day) s invited attended
KEPLER Project Management weekly BASE MET yes Froject 10110/2018  24i02/2021 Nick Hughes Skype ALL ALL 24 24 Weskly skype catch up to discuss
NO catch up upcoming milestones & deliverab
KEPLER Project Management mesting yes Projact 18012018 - Elaina Ford Webex/ BAS Cambridge WPT ALL 2 2 Elsina & Emma KEPLER manage
Kick-Off Meeting yes Froject 28012018 3000172018 Nick Hughes Webex! Oslo 74 o7z - 44 hitps:idrive google com/fileid/14E
WZInWplLlp/view?ysp=sharing
PABSKME Yas PAB 0012018 - Elaina Ford Osio 74 ALL 18 15 hitps:idrive google com/openid=
KME Yes KME 012018 - Elaina Ford Osio 74 ALL 3 3
KEFLER Project Management meeting yes Project 270208 - Elaina Ford Webex! BAS Cambridge WPT ALL 2
KMB as KMB 12032018 - Elaina Ford Webex 74 ALL 8
KEPLERE INTAROS yes Project 14032018 - Penny Wagner Webex 11 10
KMB ASF Prep yes KMB 20032018 - Elaina Ford Webex T4 ALL 8

p 2 for local and yes Workshop  31/032018 - Tero Mustanen Inari, Finland 12 D1.2.MS67 8
feedback and training. Arctic Observing Summit
Warkshop, Inari

KEPLER Project Management meating yes Project 02042018 - Nick Hughes Helzink T4 ALL 4 4 iz - Asana
WP184 ves Project 03s201e - Antiti Kangas Helsink 1.1 7 2 iz - deliverable discussion. (Agel
KEPLER Project Management meating yes Project oin4zoie - Elaina Ford Webex/ BAS Gambridge  WFT ALL 2 2 Elzsina & Emma KEFLER manage
PABEKMB Yes PAB 11/04/2010 - Elaina Ford Webex 74 ALL 18 12 hitps:/idrive google.com/openid=
KEPLER Meeting Log
Meating = Complete? = Meeting = Date - start = date -end (if = Lead = Location = Task = DellM5 = Noof = Noof =
type mara than Participant Participants
one day) & invited attended

Workshop 2 for local and indigenous community  yes Warkshop 31032019 Tera Mustanen Inari, Finland 12 D12 M3&ET &

feedback and training. Arctic Observing Summit

Workshop, Inari

Weather and climate forecasting needs- (Round  yes Warkshop 17062019 19062019 Helge Goessling Germany 683 M&2 a0+ B0+

table 2 mé.2)

WET land users questionnaire workshop s Project 09092019 12092019 Margarefta Johanseen 3 12 M52 Saa report See report

Round table 1 on operational ice mapping ¥ESs Warkshop 23092019 27092019 Keld & DMI Copenhagen 6.3 M&.1 apan 70, broadcast

services needs from Copernicus (IICWG 2019) onding

Copernicus Marine Service Training Workshop yes Warkshop 181172019 19112019 Fabrice Maszal Hetsinki, Finland 6.5 WPE, Opan 0

for the Arctic Sea region 2019 milgstone 5.9

Round table 3 on CLMS needs (linked to Arctic yes Warkshop 26/01/2020 3070112020 Marko Scholze Tromsa. Morway 6.3 ME.3 Opan S0+

Frontiers 2020)

Round table 4 with the observational research yes Warkshop 021032020 060372020 Jaramy Wilkinson Arclic circle HEARE 683 M54 Opan i+

community en research and capacity gaps

Copernicus Marine Service Training Workshop  yes Warkshop 01122020 Fabrice Messal Qnline G5 DESMES  Open 180+

for the Arctic Sea region 2020

ECR Warkshop (replacing copernicus marine yes waorkshop 12021 180272021 e Jakab Onling G4 D64 MGES 50+ 50+

training werkshop)

ASSW KEPLER Workshop s Warkshap 200032021 20032021 Jeremy Wilkinson ASSW- Online B4 M5 8 Open invile via 20+

Enhancing Copemlcus 2.0 information prod ASSW

through optimised usage of In-sit data

[Workshop 3)

Maritime and Research sector needs [workshop  yes Warkshop 19052021 1W052021 Nick Hughes Online (-1 M& & Open 20+

1) MES

Engis and i i Yos Warkshap 01062021 230672021 Nick Hughas Zoom 65 M5 9 Open to all NiA,

requirements workshop- online round table.

Some of the workshops and roundtables were delivered as project milestones, further information
about these key activities can be found in the section below.
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Work Package 6 Milestones

Milestone 6.1: Round table 1 - ice mapping services needs from Copernicus (IICWG 2019)

Nick Hughes and Penelope Wagner, Partner: METNO

Milestone activity:

The 20th annual International Ice Charting Working Group (IICWG) meeting was held at Nordatlantens
Brygge, Copenhagen, Denmark on 23-27 September 2019 and provided an opportunity to discuss
KEPLER and topics relevant to the future evolution of Copernicus services.

Milestone completion date:
September 2019 (Month 11)

Context of milestone within Work Package:

Task 1 Work Package 1 “Stakeholder Needs” aims to explore the needs of end-users of products that
build on polar environmental observations, with a particular focus on maritime users. Task 3 “Climate
and Weather Forecasting Needs” explores the needs of intermediate users that transform polar
observations into products that are intended for use by agencies such as ice services that support end-
users, with a focus on forecast products This meeting provided an opportunity to connect to the wider
international community of ice services, with KEPLER being referred to throughout the meeting. This
included a dedicated presentation on the WP1 “User Needs Survey” results, and as part of a poster by
METN. Numerous partners were active in the meeting including DMI (hosts), METNO, SMHI, FMI, BAS,
MERCATOR, and AWI.

Co-funded by the Horizon 2020 programme 2 1 | Pa ge
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Milestone 6.1 Report and Evidence

Lead author: Nick Hughes, METNO

Contributing authors:

Penelope Wagner (METNO), Keld Qvistgaard (DMI), Antti Kangas (FMI), Lisa Lind (SMHI)

The 20th meeting of the International Ice Charting Working Group (IICWG) was held in Copenhagen,
Denmark during September 23-27, 2019. The meeting was hosted by the Danish Meteorological
Institute (DMI). Ninety-two attendees representing 40 organizations from 18 countries participated.
The theme for the meeting was “Responsive Ice Services: Innovating Science and Service for a Changing
Environment”. The theme of the meeting provided an opportunity to present the user requirements
gathered by the project, and assess how science and services had evolved over the past 10-15 years
in response to these. As was noted in the concluding report for WP1 (D1.4), it was found that the main
user requirements of higher-resolution information products, and better access to
telecommunications, were still valid and should be of concern to the future evolution of the
Copernicus Services.

A panel session, “Incorporating Automated Products into the Operational Production of Ice
Information” on 25 September revealed a degree of confusion on the part of the Copernicus Marine
Environment Monitoring Service (CMEMS) as to their role and responsibilities that had to be
addressed by the senior management of Mercator Ocean International. There were clear differences
in the producers understanding of terminology, stemming from research, to that of the end-users and
ice services for operational monitoring support. These issues were incorporated into
recommendations from T1.1 and T1.4 and included as D1.1 and D1.4.

20th meeting of the International Ice Charting Working Group (IICWG)

Co-funded by the Horizon 2020 programme 22 | Page
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Agenda

20" MEETING OF THE INTERNATIONAL ICE CHARTING WORKING GROUP
September 23-27, 2019 - Nordatlantens Brygge, Copenhagen, Denmark

Responsive Ice Services: Innovating Science and Service for a Changing Environment

Agenda - DRAFT 9

08:30 - 09:00 Registration
09:00 - 12:00 Session 1: Actions to Address User Needs Surveys .'F:ﬁ?r";'ﬁ‘;"“ &
* Results of the 2019 Survey on Mariners' Needs Keld Qvistgaard (DMI)
e Kepler User Needs Survey Nick Hughes (NIS)
* Reflections on User Surveys (TBD) John Parker (CIS)
¢ 4 Poster Introductions
10:00- 10:15 (3 x 5 minutes each)
10:15- 11:00 Health Break & Poster Session
* Panel Discussion: Actions that the IICWG and Ice
Services can take in response to user surveys
Panelists: Nick Hughes (NIS) Moderator: Keld
11:00 - 12:00 Duke Snider (NI) Qvistgaard

User needs survey

Milestone 6.1 Mariner User Needs Survey.pdf
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Promotional Poster at M6.1 round table event
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Slides from M6.1- results of user needs survey

The full presentation is available to view hereMilestone 6.1 KEPLER User Needs Survey

presentation.pdf

Co-funded by the Horizon 2020 programme
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T1.1 Maritime and Research Sector Needs

. . Main Recommendation
e Main recommendations from

MS AF ACS IS NRT/DA DA/S HRSF DSAR USD L DA SF OT RA

EC and ESA project reports .
(grey) and other surveys (white).
o MS= Multiple _
Sensors/Complementary data —y [ B |
o AF = Affordable data HeWG l r - =
o ACS = Automatic Classification (SAR) ISABELIA
o IS =In situ observations eupoiarnet [l s | -
©  NRT/DA = NRT Data Assimilation - [z=i
o DA/JS = Data Assimilation from SAR icwe . .
o HRSF = High resolution Sea ice o 1/SD = Iceberg size and drift o DT = Better dissemination, tools and
forecasts from SAR o L =Improved latency on products training of different data products for
o  DSAR = More details fromSAR (i.e o pA = Data that is easily understood non-specialists
mode flexibility, increased coverage and available ©  RA = Risk Analysis.

and higher resolution of sea ice o SF=Familiar data formats and

. == (©OKEPLER

Conclusions

e The terms “operational” and “high resolution” need to be clearly defined
o Different information provider communities use this differently
o This can be confusing for the users
e Needs common to marine and terrestrial end-users
o Intermediate users have different needs, but also need the end-users
e 1. Affordable, higher bandwidth, communications
o Without access to communications, user uptake of high data volume products and
services will be slow
e 2. True (meter-scale) high resolution information products

o The focus of the typical Polar user is on the short-term tactical (situational awareness)
m  How do | stay safe in what | am doing today?
o If this is addressed, then the user has survived to maybe think about long-term planning

and have a need the low resolution (kilometer-scale) information products
currently on offer KEPLEH
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Milestone 6.2: Round table 2 on weather and climate forecasting needs

Helge Goessling, Partner: AWI

Milestone activity:
KEPLER-relevant aspects of the 9th International Workshop on Sea Ice Modelling, Data Assimilation
and Verification (9th ICWG-DA Workshop) that was held 17-19 June 2019 in Bremen, Germany.

Milestone completion date:
June 2019 ( Month 6)

Context of milestone within Work Package:

Tasks 1 and 2 of Work Package 1 “Stakeholder Needs” aim to explore the needs of end-users of
products that build on polar environmental observations. In contrast, Task 3 “Climate and Weather
Forecasting Needs” explores the needs of intermediate users that transform polar observations into
usable products, with a focus on forecast products. This task thus aims to ensure that the satellite
data, derived products and services needed for accurate and reliable predictions of weather and
climate are identified. To this end, the users of Polar observations for environmental forecasting and
climate research, including users of Essential Climate Variable (ECV) datasets, are engaged to
document their requirements and suggestions for improvements. The outcomes of this Task (and the
whole Work Package 1) feed into other KEPLER Work Packages (see Figure 1). This milestone is a
summary of KEPLER-relevant aspects of the 9th International Workshop on Sea Ice Modelling, Data
Assimilation and Verification (9th ICWG-DA Workshop) that was held 17-19 June 2019 in Bremen,
Germany.

Explanation of delays:
No delay.

Milestone 6.2 Report and Evidence

Report
Lead author
Helge Goessling, AWI

Contributing Authors

Penelope Wagner (METNO), Steffen Tietsche (ECMWF), Thomas Lavergne (METNO), Laurent
Bertino (NERSC), Gilles Garric (MERCATOR), Svetlana Losa (AWI), Ole Jakob Hegelund
(METNO)

The 9th International Workshop on Sea Ice Modelling, Data Assimilation and Verification was
held 17-19 June 2019 in Bremen, Germany. The workshop was organized and sponsored
jointly by the International Ice Charting Working Group (IICWG), the Year of Polar Prediction
(YOPP — the flagship activity of the Polar Prediction Project by the World Weather Research
Programme (WWRP)), GODAE Oceanview (GOV) and KEPLER. The overall workshop objective
was to advance international capabilities for automated sea ice analysis and prediction on
timescales from hours to a season. This includes the development of more mature and
meaningful methods for sea ice verification as well as cross-cutting issues in sea ice modelling
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and data assimilation and how deficiencies of current systems can be more efficiently
diagnosed and addressed.
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Figure 1: KEPLER WP1 Task3 timeline.

The workshop started off with a session dedicated to KEPLER, with Nick Hughes presenting the status

of the project overall, Thomas Kaminski presenting on the Quantitative Network Design (QND)
analyses of observational scenarios within KEPLER, and Helge Goessling presenting preliminary results
of the KEPLER 1.3 questionnaire. The KEPLER session was followed by sessions on (i) sea ice

observations and uncertainties, (ii) sea ice model parameterizations and coupling to the ocean and

atmosphere models, (iii) sea ice data assimilation, and (iv) verification approaches for sea-ice analysis

and forecasts. In the following we summarize the intermediate results of the questionnaire as

presented at the workshop and the subsequent discussion.

By June, 17 responses to the KEPLER 1.3 questionnaire had been collected and preliminarily analysed.

Until then, 7 responses had come from Ice/Marine Services (including private sector), 4 from Weather

Services, 1 from a Forecast Research group, 4 from Satellite Production Research/Service groups,

and 1 related to a Copernicus Service. The intermediate results from these responses as presented at

the workshop are not provided here, but will be contained in the overall outcomes presented in the

Task 1.3 delivery report.
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Figure 2: Group photo from the 9th International Workshop on Sea Ice Modelling, Data Assimilation and Verification, where
KEPLER and preliminary outcomes of the questionnaire were presented and discussed.

One aspect that was received considerable attention at the workshop was that the gap between what
automatic satellite products and model-based forecast systems can deliver and what end-users “want”
in terms of spatial resolution (and real-time delivery) will remain for the foreseeable future, but also
that it can be closed gradually from both sides. This can be achieved by increasing resolution and
reducing latency of forecast products (and the underlying observational products) on the one hand,
but also by optimising the way forecast products are used, such that they become useful also with
resolutions previously considered too coarse.
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https://www.awi.de/en/science/climate-sciences/sea-ice-physics/main-research-foci/forecast-of-

seaice-properties/iicwg-da.html
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Agenda:

Day 1: Registration / Welcome / Operational challenges / Sea ice observations and uncertainties
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B-45 00 ‘Welcome
’ . . KEPLER - Key Erdironmental monitoring for Polar
00 30 Mick Hughes Morwegian ke Service aend B P
. " Cuantitative Metwork Design Anabyses of Otservational
&30 10:00 Thormas Kamirshi The: imersion Lab Soemarics within KEPLER
Alfred Wegener Iratituts |
Helge Goexling / European Center for &
1000 1030 Saedten Ti Med & - HEPLER Cheesfiarmaire
Forecasts
1030 11:00 Coffee + Poster
Improving Sea kce Concentration Algorithma in
1100 1180 Thormas Lavesgne i preparation for the Copermicus imaging Microwawe:
Institute 2
Radiometer
Samcha Willmes High-resolution daily wea-e toncendration from AMMODE
11:30 1200 presented by Fabian Undversity Trar thermal infrared imagery, 2002-201% Current stabus arel
Heizer availshle products
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Milestone 6.3: Round table 3 on CLMS needs (linked to Arctic Frontiers 2020)

Marko Schloze, Partner: ULund

Milestone activity:
KEPLER side event- ‘Evolving the EU Copernicus programme for the Polar Regions’ at the Arctic
Frontiers Conference 2020

Milestone delivery date:
February 2020 (Month 14)

Context of milestone within Work Package:

Tasks 1 of Work Package 2 “Polar Regions provision in Copernicus Services” aims to assess the status
on existing and planned capabilities of the Copernicus Land Monitoring Service (CLMS) to monitor
polar terrestrial environments including land ice (such as glaciers, but also lakes and rivers), snow,
permafrost, biogeochemistry and related hazards of Polar Regions. The consultations focus on fulfilled
and future user requirements, as well as identified gaps and, are complemented by CLMS user uptake
activities. One of the activities is a round table discussion with the users. This round table discussion
has been arranged as a side event at the Arctic Frontiers 2020 conference. The outcomes of the round
table will feed into the deliverable report D2.1 on ways to improve the description of the changing
Polar Regions in the Copernicus Land Monitoring Service.

This milestone report presents the meeting minutes of the side event organised by KEPLER at the
Arctic Frontiers Conference 2020 held on 29 January in Tromsg@, Norway.

Milestone 6.3 Report and Evidence

Report
Lead author:
Marko Scholze, ULUND

Contributing authors:
Thomas Diehl (JRC), Eirik Malnes (NORUT), Nick Hughes (METNO), Marcin Pierechod (METNO), Ole
Jakob Hegelund (METNO).

KEPLER organised the side event ‘Evolving the EU Copernicus programme for the Polar Regions’ at the
Arctic Frontiers Conference 2020 which was held from 18:15-19:15 on 29 January 2020 in Tromsg,
Norway. The side event consisted of a series of talks presenting findings of the KEPLER project in
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KEPLER

Fig 1: Nick Hughes introducing the KEPLER side event at Arctic Frontiers 2020

its first year and two interactive Mentimeter (https://www.mentimeter.com) sessions to engage with
the audience. The presentations showcased how Copernicus data and services can better support the
development of information and knowledge needed for the smart Arctic. These include how Earth
Observation technologies can lead to innovations resulting in more resilient societies through
improved infrastructures and connectivity, both on land and in the maritime domain.

During the Mentimeter sessions, the audience could use their smartphones to connect to the
presentation where they answer questions related to Copernicus (see Appendix for the results of the
Mentimeter sessions). The responses by the audience were visualized in real-time on the presentation
screen creating a fun and interactive experience for the audience.

The side event was streamed live with access points from the KEPLER homepage as well as the Arctic
Frontiers conference website. The stream has been recorded and is available under this link:
https://vimeo.com/screenstoryno/download/386930568/56e6aafdal

The full programme of the side session was as follows:

e Mentimeter session 1: Getting to know the audience
® Presentations:
1. Overview of the KEPLER project, Nick Hughes
2. Maritime user information needs, Ole Jakob Hegelund
3. Terrestrial users information needs, Eirik Malnes
e Mentimeter session 2: Interest of the Audience in Copernicus and land-related products
e Panel (consisting of the speakers plus Marko Scholze and Thomas Diehl) discussion
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Fig 2: Panel discussion on Copernicus Arctic land monitoring needs at the KEPLER side event at Arctic Frontiers
2020

The detailed results from the Mentimeter sessions are shown in the Appendix below, however, it was
clear from the questions that most of the audience was familiar with Copernicus and its services even
though a large fraction would be interested in Training courses. From the short interactive session
with the audience it turned out that the most important data needs were concerned with snowmelt
followed by avalanche risk and lake ice thickness. Consequently, the panel discussion then focused on
the outcome of this Mentimeter session and discussed how the different service and product
providers (e.g. ESA CCl) could be better streamlined together with Copernicus to create a one-stop-
shop, allowing the users to access all Arctic-related products. One of the key points discussed was a
seamlessly integrated access point where users and data providers can share their measurement data
in a standardized format. To this regard the upcoming EO for Polar Science workshop co-organised by
ESA and EC in Copenhagen in June 2020 was mentioned with the possibility to respond to the
workshop call for discussion sessions (see http://eo4polar.esa.int, the deadline for contribution is 17

March 2020) with a dedicated session on the state of information on polar observations and their
usage in science.
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Session Agenda

KEPLER

(ooserniquﬁ

Key Environmental monitoring for Polar Latitudes and European Readiness

Evolving the EU Copernicus programme for the Polar Regions

Wednesday 29 January - Arctic Frontiers Science - Knowledge-based development in the Arctic

e 13:00 - 13:15 Margarinfabrikken 2

KEFPLER - How to link data gathering (Copernicus) with stakeholders and end-users
QOle Jakob Hegelund, Penelope Wagner, Nick Hughes

e 18:15-19:15 Clarion Hotel The Edge - Kjepmannskontoret
Side Session: Evolving the EU Copernicus programme for the Polar Regions

The Horizon 2020 project KEPLER is developing a roadmap for the
evolution of the EU Copernicus programme for the information
needs of polar regions end-users and stakeholders in the 2020°s.

The side session will present the findings of the project in its first year,
and explore how Copernicus data and services can better support
the development of information and knowledge needed for the
smart Arctic. These include how Earth Observation technologies can
lead to innovations resulting in more resilient societies through
improved infrastructures and connectivity, both on land and in the
maritime domain. In the Arctic seas enhancing information provision
will result in a more sustainable, and healthy Blue Future so that
communities throughout the Arctic can benefit.

Presentation 1, 10 minutes
Qverview of the KEPLER project, Nick Hughes

Presentation 2, 10 minutes
Mantime user information needs, Ole Jakob Hegelund

Presentation 3, 10 minutes
Terrestrial users information needs, Eirik Malnes

Round-table, 30 minutes
Discussion on user requirements,
with a focus on terrestrial and coastal

- This project has recsived funding from the European Union's Hotizon 2020 research and innovation programme under grant agreement No 821384
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Session Questions and results

Do c . jata? B Menkimeter
5
2
yes no
&7
How experienced are you at using satellite data? P
# ho expetience
expert®
 *intermediate
&7
What is the purpose of your data usage? G
emergency services ®
@research
education®
general awareness @ 5
--.%crecusts
&7
Which of the Copernicus Global Land Service themes ™"
are you interested in?
.v:qlmulnn (LAl land cover
O Frey ILET, albade wie|
Croasabers llake e extert, &
w cower mxtent, SWEL
@ Water Loke woter T/ quality,
witer Sodles el
a9
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What type of user are you?

other

intermediate user®

® scientist

‘Which s the main Copemicus service that you use?

emergency ®

®land
climate ®

atmosphera ® p
-~ smarine

Your geographical area of interest?

# Scandinavia

Greenland &

What type of service/ product would be useful for
you?

mablle Apps ®

@ raw sotedite dota

processed maps on a web @
portal

¢ processed sotelits dota
ona regular grid

B Mentimeder

B Mentimeder

&7

B Mentimeder

&l

B Mentimeder

&l
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If you use gridded data what resolution do you

require?

a

<500m 0.5 -2km

How fast should the service/ product be available to you

= 2km

after the satellite has made the cbservation?

&

1

= 24 hours 1-3days

=3 days

B Mentimeder

&l

B Mentimeder

&l

What temporal resclution do you need, i.e. how often do

you need an update of the variable values?

< dlally 1-7 days = weekly

What data product is most needed and currently not

{easily} available?

permafrost extent
parmafrost ALT

. =
ground motien
Lake |ee thickness
Snow melt [dry and wet}

low Imnpartonce

avalancha risk
glacler extant z

soll moisture

Would you be interested in educational material on how to use
Earth Observation data for your area of application?

Would you be interested in training courses on how to use
Earth Observation data for your area of application?
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Milestone 6.4: Round table 4 with the observational research community on research and
capacity gaps (Arctic Circle)

Note: Milestone referred to as “Round table 5 on engineering and researcher information requirements
(IAHR 2020)’ in the Grant Agreement.

Jeremy Wilkinson, Partner: UKRI-BAS
Milestone activity:

This milestone was completed not at the IAHR 2020, but in two phases to ensure we bring in both
terrestrial and marine experts. The first was a collaborative round table with the EU Polar Cluster
project INTERACT after their General Assembly. INTERACT is a pan-Arctic network of over 80
terrestrial field bases across the Arctic. At this round table we consulted the INTERACT team on
their terrestrial Infrastructure Network and (a) how to address terrestrial observational research
community access to Copernicus products, and (b) how they cooperate with the Copernicus services,
and to recommend solutions to identified gaps.

The second was through KEPLER partner, Jeremy Wilkinson who created a similar questionnaire for
research vessels M6.4 Research Vessel Questionnaire.pdf. This was brought together with additional

consultation with the marine sector, which was performed by WP 1.1 of KEPLER, and was also
supplemented by previous reviews on this topic (generally led by the European Ice Services, EIS).
This was presented by KEPLER Partner Nick Hughes as part of a round table event at the Arctic Circle
(Iceland).

Milestone completion date: Due October 2019 (Month 10)

Context of milestone within Work Package:

The above workshops/conference sessions, and their outputs from above-mentioned milestone
activity were used with the Deliverable D6.6 Best practice guide for EO information use by research
vessels and stations.

Explanation of delays:

We were going to present at the IJAHR 2020, but as we were dealing with both terrestrial and marine
we decided for a more inclusive dual approach. It did not deliver any appreciable delay, but ensured
we widened our round table to both terrestrial and marine experts.
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Milestone 6.4 Report and Evidence

Report

INTERACTers’ view on research
and capacity gaps in Satellite
Earth Observations

Molly Buh! and Margareta Johansson

INTERACT and Department of Physical Geography and Ecosystem Science,
Lund University

(@) KEPLER —
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INTERACT

INTERACT is a circumarctic network of currently 86

. terrestrial field bases in northern Europe, Russia, US,
Canada, Greenland, Iceland, the Faroe Islands and

. Scotland as well as stations in northern alpine areas.
The project, which is funded by the EU, has a main
. objective to  huild capacity for identifying,
T i |. f understanding, predicting and responding to diverse
A i Bl environmental changes throughout the wide
¥ ¢ - ~ environmental and land-use envelopes of the Arctic.
= & This is necessary because the Arctic is so vast and so

: sparsely populated that environmental observing

Figure 1. INTERACT is o network of 86 research Capacity is limited compared to most other latitudes.

stations located in oll Arctic countries ond adjocent

high alpine areas. INTERACT is multidisciplinary: together, the stations in
INTERACT host thousands of scientists from around the

world who work on projects within the fields of glaciology, permafrost, climate, ecology,

biodiversity and biogeochemical cycling. The INTERACT stations also host and facilitate many

international single-discipline networks and aid training by hosting summer schools.

INTERACT station managers and researchers have established partnerships that are developing
more efficient networks of sensors to measure changing environmental conditions and the
partnerships are also making data storage and accessibility more efficient through a single
portal. New communities of researchers are being offered access to terrestrial infrastructures
while local stakeholders as well as major international organisations are involved in interactions
with the infrastructures.

The trans-national access component is crucial to building capacity for research in the European
Arctic and beyond. INTERACT is offering transnational access to 43 research stations located in
the Arctic, and northern alpine and forest areas in the Europe, Russia and North-America. It is
providing opportunities to researchers to work in the field in often harsh and remote locations
that are generally difficult to access. In return, the input of new researchers has led to cross
fertilisation, comparative measurements at different locations and new research directions at
the individual infrastructures.

KEPLER

KEPLER (Key Environmental monitoring for Polar Latitudes and European Readiness) is a multi-
partner initiative, built around the operational European Ice Services and Copernicus
information providers, to prepare a road map for Copernicus to deliver an improved European
capacity for monitoring and forecasting the Polar Regions.

) KEPLER —
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A key aim of KEPLER is to ensure that there is a clear, concise and achievable road map for the
Copernicus programme to develop industry and societal-driven value-added technologies,
products, and other services. This will also enhance the European capacity in Earth Observation
for the monitoring of the Polar Regions, and its sustainable development, to the benefit of
stakeholders. The first Sentinel satellites are in orbit, or due to be launched. It is important that
in the next phase, Copernicus 2.0 starting in 2021, this capability is developed further to meet
the requirements of the Polar Regions.

INTERACT is through Lund University a partner in KEPLER and is contributing to Task 3.1 which will result
in a report on the gaps in terms of situ observations in order to improve Polar Regions monitoring and
forecasting capabilities. This was done through an in-depth consultation process where INTERACTers’
view on research and capacity gaps in Satellite Earth Observations, and access to adequate in-situ
observing systems were compiled.

To compile INTERACTers” view on research and capacity gaps in Satellite Earth Observations and access
to adequate in-situ observing system, a workshop was organized at Vindeln, Sweden, on the 12
September 2019 back to back with INTERACT's General Assembly. During the workshop Mentimeter
{(www.mentimeter.com) was used. This is a presentation software which allows you to ask the
participants questions in your presentation, and afterwards display the result. This made it possible for
the participants to instantly see and discuss the result. 33 INTERACTers participated in the workshop,
where of 15 were women and 18 were men.

A complementary survey questionnaire was sent out to all station managers after the workshop to allow
INTERACTers” that was not participating at the meeting to contribute to the survey. Eight additional
answers were received from the complementary online survey.

The survey consisted of 15 questions and the results are described in the following section below.

(@) KEPLER et

INIER—RVUI
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Figure 2. Workshop in Vindeln, Sweden.

YOU AS A USER

1. Does your research station use Copernicus or any other satellite data to monitor environmental

change, or to help with real time operations?

20

10
Na

Figure 3. Responses from INTERACT community.

Co-funded by the Horizon 2020 programme
of the European Union

5

| don't know

; S| gy | ol il |

INIER—HAVI

42 | Page



(©) KEPLER

2. What are the parameters that are monitored using satellite data at your research station?

- Three participants responded “| don’t know”
- Six participants responded “None”
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change and ca 6 other
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) change
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concentrations NDVI, burned area (fire),
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energy supply

Figure 4. Responses from INTERACT community.
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3. Is the spatial resolution adequate for the parameters you monitor using satellite data?

14
12
10

Yes No | don't know

Figure 5. Responses from INTERACT community.

4. Is the temporal resolution adequate for the parameters you monitor using satellite data?

14

Yes No | don't know

Figure 6. Responses from INTERACT community.

5. Estimate the percentage of visitors to your research station that use satellite data within
their research.
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Figure 7. Responses from INTERACT community.

6. Rank the importance of satellite data for current environmental studies at your research

station.
11
9 9
6
1 l
1{MNotatall 2 3 4 5 [Very
impaortant} impartant)

Figure 8. Responses from INTERACT community.

7. Rank the expected importance of satellite data for future environmental studies at your
research station.

16
11
E
0 0
1{MNotatall 2 3 4 5 {Very
impartant) impaortant)

Figure 9. Responses from INTERACT community.

8. Are there additional parameters that you would like to monitor via satellite data at your
research station?

- Three participants responded “l don’t know”
- Three participants responded “No”
- Three participants responded “Yes”
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Figure 10. Responses from INTERACT community.
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9. What obstacles do you have in accessing satellite data today?

- Seven participants answered “l don’t know”
- Three participants answered “No obstacles”
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data portals;
promising advertising
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systems with too many . rod - products
steps to finally access
files Internet bandwidth in
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long (some years ago). fancy websites and API's.

Internet
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width

Figure 11. Responses from INTERACT community.
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10. What do you think are the major research gaps in satellite data in the near future (by
2050)?

- Twelve participants answered “I don’t know”
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updates, high

of chemical oW water data processing for .
Snow water I g resulution

composition. equivalent end user
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(in radiometric processing and thematic that cover high latitudes
classification); show validation for high latitudes. e.g Sentinel 1 does not

continue successful products in time series. adequately covers arctic

Temporal Longtime
Global lidar map at coverage data storage

land areas in summer

high resolution for — "
Continuous arctic

terrain modelling
coverage, trace gas fluxes,
- permafrost status, active Perhaps Soil information
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data with layer depth

frequencies Spatial and Lack of
suitable for snow temporal spatial
resolution coverage

All of the monitored
species

Lack of data

processing abilities Lack of training for staff

Height data at different and visiting scientists
wavelengths, full

Knowledge and avEIeie”
polarizations in SAR data

validation of Spatial resolution of
vertical Cost, frequency and passive microwave
distribution of air currency, LiDAR data instruments

quality in the
lower atmosphere Geographic coverage [near Land Brains
poles] surface N

in Arctic
energy
budget

Laser altimetry from missions A reliable
like ICESat-1 and -2 are may not bathymetri
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across different missions to Greenland
ensure a robust uninterrupted waters
timeseries

Figure 12. Responses from INTERACT community.
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11. What are the major capacity gaps in satellite data today?

- Eleven participants answered “l don’t know”
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Usage of
programs

Published codes for
standard
processing

Temporal
coverage

Capacity to get training
to use satellite data.
Better skills would be

nice to have

Accessible tools to use
satellite data, courses
that are not graduate
school courses, lack of
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satellite data is relevant

Energy
balance

Storage

LiDAR
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Figure 13. Responses from INTERACT community.

YOU AS A DATA PROVIDER FOR GROUND-TRUTHING AND OPERATIONAL DATA

12. Does your research station provide data for ground truthing or for operational needs such
as delivering real-time meteorological data to the GTS?

18

Yes No | don't know

Figure 14. How many of the INTERACT Research stations that contribute with ground truthing.
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13. What parameters does your research station provide?

- Six participants answered “| don’t know”
- Four participants answered “None”

Meteorological,
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magnetic field
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data to GTS but
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SmMos

Vegetation description,
ecosystem inventory

Weather data, high
resolution data from
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(e.g., snow depth, ice
break-up

Respiration
CO2 CH4
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NDVI 10w
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Snow depth, snow
cover ow

chemistry & bio,
visual ops of weather
Soil mois vater

hyperspectral
Carbon flux data (for

reflectance, PRI, trace gas
OCEOD-2);

fluxes, gas concentration,
waveform lidar, canopy
cover, vegetation cover,
vegetation species, soil
surface temperature, air
temperature, aerosol
optical depth,
precipitation

meteorological data

More derived
products that do not
require you to process
the satellite data
yourself!

A request and

Temperature, wind speed
guideline to do so

and direction, humidity,
soil temperature and
moisture, precipitation

Soil moisture, soil temperature, snow water
equivalent, snow depth, atmospheric gas total
columns, ozone concentration, sounding profiles
of meteorological parameters and atmosphere
gases, brightness temperature, radar backscatter,
weather station parameters, co2/co fluxes,
downwelling and upwelling shortwave and

longwave radiation

NDVI, C-flux,
vegetation changes,
temperature

Snow extent, glacier
extent, albedo, glacier
elevation, glacier
elevation change, NDVI,

Figure 14. Parameters that INTERACT research stations provide for ground validation.
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14. If you don’t provide data for ground truthing or operational needs, what could make you
contribute in the future?

- Three participants answered “l don’t know”

More information on
data usage and
workload for planning
plus training.

Seeing excellent Knowledge of the needs
examples from users and how to contribute
(standards, formats,
Benefits to monitoring automation, required

We provide lot of this at our station resources, etc.)

moment will be not The n to do so

) Connected to a relevant
335 e (
ossible more

and/or the funding organization assembling
s these type of data
If somebody wants The station is willing and tyP

and asks forit. able, but lacks funding

Workshops for Ifit was requested
scientists and young I/we would

scientists definitely contribute

information how to set
up ground
measurements suitable

Joint forvalidation e.g location
publications, environmwnt depth of
GBIF -publication soil moisture

Better
resolution

Figure 14. What would make INTERACT research stations provide more ground validation data.
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15. How should satellite based products evolve to better meet your research station’s future

needs?

- Seven participants answered “l don’t know”
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time serie
th
More resolution +
s computer
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al resolution
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Figure 14. Suggestions how to evolve products
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ADDITIONAL DISCUSSIONS

During the survey an additional question was added “Can data from drones replace satellite data at
research station?”

The overall consensus was no because drones cannot fly on the same temporal resolution and over
similar geographical areas as the satellite data. However it was concluded that drone data is a valuable
complement to satellite data as:

- Drone data can complement with better spatial resolution
- Drone data can complement in cloudy conditions
- Drones can validate its own data (e.g. cutting leaves from trees)

Little more than half of the INTERACT research stations that contributed to this survey is using satellite
data. It might be that many of the researchers that are using remote sensing data are actually not
visiting the research stations, but is working at their home institutes instead. This survey was sent to the
station managers, and most likely the response would have been slightly different if it was sent to the
different researchers at the research stations instead. However, as INTERACT research stations are
annually hosting more than five thousand researchers that would not have been feasible. In addition,
many of the research stations have an extended monitoring programme which might be why satellite
data might not be that important for the station.

INTERACT has great potential to become a ground validation network as many of the stations have the
possibility to do ground validation. INTERACT want to contribute to this in the future and one way to do
it might be through Virtual Access {found on INTERACT’s web site eu-interact.org) that could contribute
to ground validation in the future.
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Milestone 6.5: Round table 5 on engineering and researcher information requirements

Nick Hughes, Partner: METNO
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Milestone activity:

The KEPLER Online round table: Engineering & Researcher information requirements consists of a
short pre-recorded video by Nick Hughes- (Project Coordinator and Ice Services leader at the
Norwegian Meteorological Institute) and ten questions.

Milestone completion date:
Due June 2021 (Month 30)

Context of milestone within Work Package:

The Milestone was originally intended to link to WP1 and provide an additional set of inputs
particularly from the engineering sector. Given the thorough analysis of previous user surveys, and
broad sectoral coverage of these, the need for specific input became somewhat superfluous. The
Milestone was reorientated towards the end of the project to capture any final user reactions to
KEPLER’s findings and recommendations, and as it is in the form of an online questionnaire, it can
continue running beyond the lifetime of the project.

Explanation of delays:

Due to the cancellation of IAHR 2020, an extension to the original deadline for this milestone was
granted via the project amendment.

Milestone 6.5 Report and Evidence

Engineering & Researcher Information Requirements

Report

Components of this Milestone were covered by other activities during the project, particularly the
involvement in the Arctic Shipping Forum in 2019 and 2020, Arctic Shipping Summit and Arctic Circle
meetings in 2019, and the Arctic Ocean training session run by CMEMS/KEPLER in 2020. To follow-up
on these engagements, and solicit final feedback, the online questions were crafted to follow up on
the issues of spatial and temporal resolution, data format, missing parameters, and access identified
earlier in the project. In addition, there was assessment of the willingness of participants to engage
with in situ data collection efforts in Polar Regions, their use of forecast information, and whether
they could advise on additional user stories to supplement the 3 presented in the KEPLER roadmap
D5.2.

Online Round Table Evidence
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M6.5 Questions: Engineering & Researcher Information Requirements:

1. Do the current types of information products, typically targeted at users wanting climatological
information at spatial resolutions of several kilometres, meet your requirements and provide
sufficient information for activities in coastal areas?

2. Do you find the data format that information products are supplied in (typically gridded NetCDF)
useful?

3. Are you able to derive the relevant information from this data and use it in a timely manner?

4. How do you acquire information on sea ice parameters such as sea ice type, deformation and
ridging, better mapping of the ice edge and coastal zones and detection of leads for operations in
sea ice encumbered areas?

5. Are you collecting observations in the Arctic and if so, what are they?
6. Are you willing to make them available to the wider community?
7. What currently prevents you from sharing observations?

8. What range of sea ice forecasts are useful for you, short-range (< 10 days), medium-range (10
days to 1 month), long range (seasonal out to 12 months, and climate out to several decades)?

9. The KEPLER roadmap features 3 user stories to give examples of EO data use and how this can be
improved. These include: 1. Reindeer herders 2. Maritime Navigation and 3. Search and Rescue. Do
you have any examples that you would like to share of how you see improved polar environmental
information being used?

10. Do you have any further comments for KEPLER's consideration?
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Milestone 6.6: Workshop 1 on maritime and research sector needs

Nick Hughes, Partner: METNO

Milestone activity:

Due to the Covid-19 pandemic, an online meeting was arranged for 19 May 2021 to discuss
outcomes of the KEPLER project with maritime and research sector representatives, and get
feedback.

Milestone completion date:
May 2021 (Month 29)

Context of milestone within Work Package:

Task 1 Work Package 1 “Stakeholder Needs” explored the needs of maritime end-users for
information products that build on polar environmental observations, with a particular focus on
maritime users. The original intention was to hold this workshop as part of the fact-gathering of
WP1, however the full schedule and large amount of information collated from previous studies
resulted in a refocusing of the milestone into one to review and assess the outcomes. The meeting
allowed for KEPLER to also hear from other H2020 projects, including SEDNA, ARICE, SAS and
ARCSAR, that had been ongoing in parallel and developing their own user specific requirements.

Explanation of delays:
Full schedule in 2019, and then restriction to meeting activities due to Covid-19 in 2020 and 2021.

Milestone 6.6: Report and Evidence

Report
Lead author: Nick Hughes, METNO

The workshop was held as a half-day event on May 19, 2021 and was divided into 3 shorter sessions
to cover maritime, research, and overall recommendations from KEPLER. The first session was led by
Penelope Wagner (METNO) WP1 leader, and together with Keld Qvistgaard (DMI) they presented a
review of the key findings and requirements coming from WP1. This was followed by presentations
from Jeppe Carstensen, the Head of Course & Competence at Svendborg International Maritime
Academy (SIMAC), Denmark who presented on mariner training centres and their use of Copernicus
information, and Emmi lkonen of the Joint Rescue Coordination Centre - North Norway (JRCC-NN),
who presented on information requirements for search-and-rescue and the finding from the most
recent table-top exercise (TTX) connected with the H2020 ARCSAR project.
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KEPLER WORKSHOP - MARITIME
AND RESEARCH SECTOR NEEDS

B9 Posted on May 6, 2021 by emarmitage # Leave a Comment

KEPLER are hosting an online workshop on Maritime and Research Sector Needs as part of cur waork to
develop a roadmap for further development of the European Copernicus Earth Observing programme
specific to the Polar Regions.

In this workshop we will present our recommendations, and ask for feedback, with a focus on the maritime
and research communities. This is an open workshop- we welcome you to join usl

Wednesday 19 May 2021 (13:30- 17:00CET) (12:30- 16:00 B5T)
Please Register here for the event.

The full agenda is available to view here:

KEPLER Workshop — Maritime and Research sector needs

NE timings in CEST
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B timings in CEST

13:30- 13:35 Welcome and house-keseping

Mick Hughes

13:35-13:45 Backgzround to KEPLER

Mick Hughes

SESSION 1: MARITIME

13:45- 13:55 Maritims and Research sector needs, WPL.1

Penelops Wagner

13:55 - 14:05 IICWG surveys links to maritime community

Keld Qvistgaard

14:05 - 14:15 Maritime training centras, or

SME use of Copermicus information

leppe Sylvest Carstznsen

SMErize.

14-15 - 14:25 Information for Search-and-Rescue [5aR| (ARCSAR)
Latast requirements from Joint Arctic SAR tabletop

Emmi lkonen [JRCC-MMN and
ARCSAR)

SESSIOM 2: RESEARCH

environment [ASICE)

14:35- 14:45 MNeed for better collaboration in the marine

Weronica Willmott

14:45 - 14:55 Synoptic Arctic Survey (545

Oyvind Paasche (TBL)

14:55 - 15:05 Information for ship design [SEDNA)

Nicolas Fournisr (UK Met
Office and H2020 SEDMA)

SESSION 3: RECOMMEMDATIONS AND DISCUSSION

evolution

15:10-15:30 Recommendstions from KEPLER for Copernicus

Frank Kauker/ Carolina
Gabarro [ Steffen Tietsche

15:30- 15:40 KEPLER Roadmap

Frank Kauksr

Seed Qfs:

sxpectatons?

the next decade?

1540 - 168:10 Discussion session [3-4 breakout groups)
= Do the recommendations fit your

®  Have we missed anything?
= What do you expect from Copernicus over

Moderator/rapporteurs WP
leaders

1g:20 - 1e:40 20 minz - Feedback from groups

Mick Hughes

16:40 - 16:50 Discussion

Mick Hughes

1&8:50 - 17:00 Wrapping-up, needs to be refined further.

Mick Hughes

Milestone 6.7: Workshop 2 - local & indigenous community feedback & training, Inari,

Finland

Tero Mustonen, Partner: SNOW

Milestone activity:

Community-Based Observing and Societal Needs workshop in Inari Finland

Co-funded by the Horizon 2020 programme
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Milestone completion date: June 2019 (Month#6)
Context of milestone within Work Package:

The purpose of this milestone and subsequent report is to review the stakeholder needs and
community-based observations for the EU project “Kepler”1. It will focus on the remote sensing
needs of the local and Indigenous communities of NW Russia, Sweden, Finland and Norway. The
approach includes a discussion of cryospheric hazards and traditional weather observation and
prediction materials from the Sdmi communities. It has been produced to capture the results of the
WP 1 of the Kepler project.

Explanation of delays:

None.

Report and Evidence
This report was submitted as Deliverable D1.2 KEPLER Deliverable Report 1.2.pdf

Participants of the Inari Kepler Workshop: Stefan Mikaelsson, Pauliing Feodoroff, Koisu Mustonen, Tero Mustonen, Eirik Malnes, Jevgeni Kirillov.

Snowchange, 2019

Milestone 6.8 Workshop 3 on in situ observing systems

Note: Milestone referred to as ‘Workshop 3 on in situ observing systems at 5th Arctic Observing Summit,
Akureyri, Iceland’ in the Grant Agreement.

Jeremy Wilkinson, Partner: UKRI-BAS

Milestone activity:
ASSW 2021- KEPLER Online Workshop- Enhancing Copernicus 2.0 information products through
optimised usage of in-situ data

Milestone completion date:
March 2021 (Month #29) Note this deadline was extended. See below.
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Context of milestone within Work Package:

This milestone contributes to WP5, (D5.2), information gathered via this workshop will contribute to
the roadmap by identifying how we can better coordinate, integrate, and share in-situ observational
data in order to enhance the products offered by the Copernicus Services.

Explanation of Delay:

This milestone was delayed due to the COVID-19 pandemic, and the workshop was therefore held
virtually at ASSW 2021 instead of the 5th Arctic Observing Summit.

CEY-T XN Xl

Risto Maklonen

o BDDOTEADA I

Milestone 6.8: Report and Evidence

Report

Our Community Workshop brought together nationally and internationally recognized Earth
Observation and in-situ monitoring Arctic experts. Its aim was to strengthen the calibration and
validation of remotely sensed products, and forecast model data assimilation within Copernicus.

The workshop we organized in such a way that both experts and the audience were able to
understand how the observational research community can better contribute in-situ monitoring to
enhance Copernicus products, and the challenges in enhancing these interactions. It was organized
in three sessions. These were:

1. Overview of Polar services in Copernicus
2. Stakeholder driven improvements
3. Visions for more integrated services

The discussion points of the workshop were noted and will contribute to the roadmap by identifying
how we can better coordinate, integrate, and share in-situ observational data in order to enhance
the products offered by the Copernicus Services. Despite being scheduled at a slightly awkward time,
Saturday 20th March 15:30 - 18:30 GMT, there was good participation and integration between the
audience and the experts.
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KEPLER

Key Environmental monitoring for

Polar Latitudes and European Readiness
ASSW KEPLER Workshop
Enhancing Copernicus 2.0 information products through

aptimised usage of in-situ data
Saturday 20th March 2021

n GA: 821984 Passdad wwwe kepler-polar.et

Evidence: The workshop accepted by the ASSW as a formal event. Thus, it was scheduled on their

website and they ran the technology associated with the on-line meeting.
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Timetable

Saturday 20th March

15:30- 18:30 GMT
https://next.brella.io/events/assw21/schedule /294790

1. Owverview of Polar services in Copernicus
2. Stakeholder driven improvements
3. Visions for more integrated services

15:30 - 15:35 Introduction and aims of community workshop Jeremy Wilkinson

15:35 - 15:45 Cverview of KEPLER Nick Hughes

1. Owerview of Polar services in Copernicus

15:45-15:55 Cverview of Copernicus Arctic services Andrew Fleming
1555 - 16:05 KEPLER: WP2 Polar region provision in Copernicus services Gilles Garric
16:05 - 16:15 Copernicus,/ESA HPCM Missions Nick Hughes
16:15 - 16:25 KEPLER WP3: Capacity gaps Caroling Gabarro
16:25 - 16:40 Panel Q&A discussion Session Jeremy Wilkinson

16:40 - 16:50 Break

2. Stakeholder driven improvements

16:50 - 17-:00 Marine User Group- survey findings/ ICWG? Nick Hughes
17:00-17:10 KEPLER WP 184 Marine needs & Training requirements Keld Qvistgaard
17:10-17:20 KEPLER WP4 Improve sea ice forecasts Steffen Tietsche
17:20-17:35 Panel Q&A discussion Session Frank Kauker

17:35-17:45 Break

3. Visions for more integrated services

17:45 - 17:55 PEG report finding COla Mordbeck
17:55- 18:05 KEPLER future vision Frank Kauker
18:05 - 18:30 Wrap up Nick Hughes
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Enhancing Copernicus 2.0 information products through optimised usage of in-situ data

Saturday 20th March
15:30 - 18:30 GMT

https://next.brella.io/events/assw21/schedule /294790

Abstract

This Community Workshop will bring together nationally and internationally recognised Earth Observation
and in-situ monitoring Arctic experts. The aim is to strengthen the calibration and validation of remotely
sensed products, and forecast model data assimilation within Copernicus.

Copernicus is the EU's environmental monitoring programme for planet Earth. It offers full, open and
free-of-charge information services based on satellite, model forecasting and in-situ data. These are
organised into 6 thematic Services, and an In-Situ Observing Component.

In-situ observations are critical, but at the present stage their integration into data products is limited. To
address this challenge we need to understand how the cbservational research community can better
contribute in-situ monitoring to enhance Copernicus products.

The issues associated with the better usage of in-situ observations needs an inclusive approach, involving
a wide range of expertise. KEPLER, an EU H2020 project, kepler-polar eu is a multi-partner initiative that
has been tasked with preparing an end-to-end roadmap for Copemicus to deliver improved capacity for
monitoring and forecasting in the Polar Regions. This Community Workshop brings together the expertise
of KEPLER with other international experts. This workshop will contribute to the roadmap by identifying how
we can better coordinate, integrate, and share in-situ observational data in order to enhance the products
offered by the Copernicus Services.

Co-funded by the Horizon 2020 programme
of the European Union

65 | Page



Hry Exstormarks —ondords] %o Poiar Lrisass and Eurcesar Aeadiness

tssresany Watussy UJmooousie eorai

Improving the capacity of
Copernicus for the Polar Regions

This proieed Furd rexelved) ading Fom Be Evmocsd
USESfS HONER OO E0hTn BRil Fiovales oI
gt agrooETE R, ETIE

-~

REFUZM 5§ Sali-0ais PRl Dl o I SSTera
EATEES HE SENADE B COETel P [T,
BREDEE § Al Wb N COPETRENS I ETed §A TREfes]
EWMEEH [EFET M IR 5 RIS T PO
BTl

Chmmmr amrrEr moew e fageee 0 mger ek o rres b
TESES B TR L s (D me E ey e T e
Fa mEETEI IEReT T TR WET aw mdr—awe meoma neesd

Background iy

KWF 1 Stakeholder needs and network cwdnlltrun

Tt FEPLER il e ol of s e s i il o= — -
Clevprmei a raepe o geoupe:

= LSRR W ELANT BTN TRRTE -

= Cormramibace shmerying o= socicil roech - -

s . el

Py TR = AU
=

- o s om0 T s e padey

'\h. L . o -

Polar Regions provision in

“man’

= & cealied lict of poraretere o g noe DUAES el |
ChRiPLES catsngus

= & curwt cwie = CUAES ana C RS poar precuct woss ae
TR e BIIMDOITeT

e mimm e s ards —rdaty
\'.-rl-'r- oy ww GRS e e e e F e i w
e J

[ me ey
TR AW T e = E 3 -m . kT "y
[ SRR S — R — e & = M —
s L] L e s a W ) A

.l_r ol vl T T T e m

v e wa G 1 OEETICLE ] ki, S ey - =
a Tenmrpr=ars o e Sy ke Rl = s
1uuulmpnun¢n L

L= -

P wientification of research and capacity gaps

& s Cimpen Rowree
o PolE B i meora WTTET DRSS IR
= AT R FATASI
* iy roagh remtwzy Dwzgn 1 S
.—l—-..-,l-n.pu,h—.l.n-u—-n- 12 vty e b e ——-——
i Fabomom e 0
T — e S ey - L i o i =
EEFE

HiEw iy Findirgs Rt B Copaorty

4 dewram e e e arm—
4 iR 0wy e e
B T S Y R T S
© Aimceearuebon br Fu Liow smiclas o
LT s

o i e e
L gy Fichiis

e e e g Py i
i s e i el A
mooEa

o — T
re— ¢ Themm o gres peiseie S by @

= e g
oy Flaci-~ge for Supportdeg BO
e -
e e ke
e erdt Tme w peew el v gl wpr ol — -
[ | O o l—-; o " Eha - - hmw
L B O e ey L
Wit improved sed-ice mapping and forecasting | 20ttt T ) ""'"""“'“

L T
H PR NS

= Meed o lurfer Aareosksion o
TEE TE TAER T @i

= E e (IR o7 § [
nieEee o Erennm e
e (ELY RET

= [mceegwer forerast apafal mesaikion
-um:q-u'mmm

WPE End-lo-end operational sysiem roadmap
- FATTEREE R (OMERES T WET N T IR RO Dy WS -2 G B AR T TRt T RGO O 3 SR BTN e

= W cdweral compeni of Bl aysiers

—

 — : o=
.

- W T
Foom—

Co-funded by the Horizon 2020 programme
of the European Union

66 | Page



(©) KEPLER

Milestone 6.9: KEPLER Training workshops

Note: This milestone was titled Workshop 4 at ESA Cryospheric Remote Sensing Summer School in
the GA.

Fabrice Messal, Partner: MERCATOR

Milestone activity:

e -Copernicus Marine Service Training Workshop for the Arctic Sea region (2019)
e -Copernicus Marine Service Training Workshop for the Arctic Sea region (2020)
e -KEPLER Online Early Career Researchers Workshop (2021).

Context of milestone within Work Package:

Throughout the project, KEPLER have organised a number of training workshops that consider both
user and stakeholder requirements. Utilising analysis provided by Work Packages 1-4 we have aimed
to provide training on:

® How to access and use of satellite-based information and derived products such as
operational forecast and hindcasts.
® How to use EO / data tools already available and propose practical exercises

The project has also undertaken survey campaigns that ask for feedback from all users. Establishing
user satisfaction about available environmental data in polar area and their future needs for new
environmental data in Polar Regions.

This training is for both "intermediate" users (technical) and end user communities. It is open to a
wide audience including early-career researchers (APECS), industry stakeholders, local communities,
fisheries, shipping, tourism, city and regional public authorities. Workshop sessions on Copernicus
Marine Service Training have been organised in connection with the Copernicus Academies, to train
existing Copernicus Marine Service users and encourage new users.

Recordings, survey results and reports are available to view via the KEPLER website. https://kepler-
polar.eu/deliverables/

Three training activities contributed to Deliverable D6.5.

1. Copernicus Marine Service Training Workshop for the Arctic Sea region (2019)
2. Copernicus Marine Service Training Workshop for the Arctic Sea region (2020)
3. KEPLER Online Early Career Researchers Workshop (2021) - link to that report.

Explanation of delays:

ESA did not hold the Cryospheric Remote Sensing Summer School as we had expected at the time of
submission of the proposal, and no other suitable training event was found that we could integrate
with. We therefore decided to hold separate independent events. The Milestone was therefore
delivered in the 3 training events listed above.
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Other Dissemination Activities

Period 1

ARCSAR project kick-off meeting,
26-28 February 2019, Rome, Italy

KEPLER activities were discussed with the Search-and-Rescue (SaR) community by MET Norway
as part of the kick-off meeting for the ARCSAR (Arctic Security and Emergency Preparedness
Network) project.

Arctic Shipping Forum,
2-5 April 2019, Helsinki, Finland

KEY EMNVIROMMENTAL MOMITORING
FOR POLAR LATITURES AMD
ELURDPEAN READINESS

KEPLER scientists to present talks and host discussions with
stakeholders and Copernicus users. Our flyer in the
programme is shown right.

The KEPLER booth will encourage dialogue using interactive
posters and will also provide promotional materials to

son callabaration TS KEPLER BOOTH

participants.

ESA Living Planet Symposium,
13-17 May 2019, Milan, Italy

An introduction to the project and a request for input from the remote sensing community
will be presented in session “D2.02: EO for the Sustainable Development Goals (1)” on 14
May 20189.

WMO JCOMM Expert Team on Sea Ice, 13-15 May 2019, Geneva, Switzerland

KEPLER partners MET Norway, FMI and DMI will be attending, and will present KEPLER
activities in relation to the international regulatory environment for the provision of maritime
navigation and safety information.

9th International Workshop on Sea Ice Modelling, Data Assimilation and Verification,
17-19 June 2019, Bremen, Germany

This workshop builds on a series of successful workshops organized by the IICWG Data
Assimilation Working Group to advance international capabilities for automated sea ice
analysis and prediction on timescales from hours to a season. In conjunction with the Year of
Polar Prediction (YOPP) organized by the WWRP-PPP and GOV, a particular need has been
identified regarding the development of more mature and meaningful methods for sea ice
verification. The focus of the workshop is to discuss cross-cutting issues in sea ice modelling
and data assimilation and how deficiencies of current systems can be more efficiently
diagnosed and addressed.
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Day 1 kicked off with three presentations about KEPLER, for high visibility early on in the
workshop to initiate dialogue from the 75 workshop participants. Details about the meeting
and the agenda can be accessed at

https://www.awi.de/en/science/climate-sciences/sea-ice-physics/main-research-
foci/forecast-of-sea-ice-properties/iicwg-da.html|

- International Ice Charting Working Group (IICWG-XX), 23-27 September 2019,
Copenhagen, Denmark (M6.1)

KEPLER partner DMI hosted, and MET Norway are involved in the organizing committee.
- Arctic Circle, October 2019, 2020, Reykjavik, Iceland
- Arctic Frontiers, Tromso, Norway, 2020 (M6.3)

- IAHR - International Association for Hydro-Environment Engineering and Research 2020
(M6.5)

- Arctic Science Summit Week (ASSW) including Arctic Observing Summit (AOS) workshop,
Akureyri, Iceland. March 315" - 2nd April 2020 (M6.8)

- Online Training activities with CMEMS - KEPLER user training session- 2019 and 2020.

- Presenting at the 16th Conference on Polar Meteorology and Oceanography Virtual
Meeting, 01-04 June 2020. ‘Online- Assessments of the impact of snow depth and freeboard
products on the performance on sea ice forecasts’

- EOA4Polar conference (November 2020): ' Key Environmental monitoring for Polar
Latitudes and European Readiness (KEPLER): Assessment on Remote sensing Polar
monitoring', C. Gabarro, V. Gonzalez, L. Bertino, T. Lavergne, E. Malmes, T. Dielh, M.
Scholze, N. Huges, A. Bracher, T. Madurell

- AFull list of dissemination activities will be available in the periodic report.

Open Access

KEPLER encourages, where possible, the use of Gold Open Access (no embargo) on any peer-reviewed
scientific publications produced by the project. This can be either through prioritising a fully open
access journal (e.g. The Cryosphere), or through payment of open access for the article in an otherwise
closed journal. Where this is not possible or practical, Green open access will be utilised, where the
paper will be added to relevant repositories after an embargo period as set by the journal. Repositories
would include institutional own repositories, OpenAire, Google Scholar, and ResearchGate. The
papers will be added to the KEPLER website when this is allowed by the journals.

Acknowledgements
All dissemination activities will be referenced with the acknowledgement text:

“This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 821984.”

Project members will use KEPLER project branding and include logos of the EU flag, Copernicus, and
ESA where appropriate.
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Review of Outreach and Dissemination

The original plan (KEPLER D6.3) called on interactions with a large number of key stakeholders. In this
KEPLER had successfully interacted with most of these, plus a number of others who were not
identified at the start of the project.

KEPLER’s presence at a wide range of meetings ensured that the project was widely known. During

2019 these were mostly physical meetings, and these continued until the onset of Covid-19 travel
restrictions in March 2020. Following that meetings were all online. Whilst this also allowed a wider
opportunity for participation, it also reduced the number of one-on-one focused discussions that can

provide more specific feedback.

The specific objectives of the KEPLER communication strategy were to:

1.

Engage end-users and stakeholders on their requirements for the future development of
Copernicus for the Polar Regions. This will enable the development of key requirements by
KEPLER that can be used to provide a sound foundation for future policy by the Commission
(DG GROW);

Explain the current plans for Copernicus development, particularly future satellite observing
missions, to all stakeholders, and discuss how and why this information is important to them;
Promote and explain to a wide audience how Copernicus can currently benefit those
interested in the Polar Regions, and what steps could be taken to further increase its
relevance;

Establish KEPLER and its partner institutes as a key source of information on Copernicus for
the Polar Regions.

We have achieved these objectives respectively through many activities, including:

1.

We have included stakeholders from the beginning of the project, in questionnaires (WP1),
events such as the Arctic Shipping Forum (2019), and Arctic Frontiers (2019, 2020), through
to the best practice guide in WP3, and the Roadmap in WP5.2.

Ola Nordbeck from GD GROW has been engaged throughout the project, and had attended
project meetings, and input on deliverables.

We have informed stakeholders at all stages, from events listed above, the training events in
D6.5, and all the milestones in this report, of the status of Copernicus, and both noted where
we feel this is important, and also engaged their views on key areas (see WP1 and 3).
https://kepler-polar.eu/copernicus/ shows the overview of this.

Again the societal relevance has been covered in many areas of this report and other
deliverables, and our consistent approach has enabled this.

Many of the partner institutes, especially those that run the European ice services in their
respective countries, are already known as key sources of information. KEPLER has brought
these together, and also provided a conduit to the EU, ESA, and Copernicus. This has also been
further expanded through our role in the EU Polar Cluster, and the links with the ESA Polar
Cluster.
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We have engaged with all of our stakeholders in a variety of mechanisms throughout the project. This
includes all the sections of this report - notably the website and social media, conferences and
meetings, and the workshops and round table discussions described above. Whilst covid has inevitably
had an impact on this engagement through the second half of the project, we have continued as best
as possible through online mechanisms. Although this may have reduced some of the discussion and
networking opportunities, it does have scope for a larger reach.

We hope to continue the dissemination of the results, primarily through social media and the
publication of the reports and overview brochure in a typeset form, which will hopefully make the
results more accessible.
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