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Over the past two decades, the International Arctic
Science Committee (IASC) and the Scientific Com-
mittee on Antarctic Research (SCAR) have organized
activities focused on international and interdisciplin-
ary perspectives for advancing Arctic and Antarctic
research cooperation and knowledge dissemination in
many areas (e.g. Kennicutt et al., 2014). For perma-
frost science, however, no consensus document exists
at the international level to identify future research
priorities, although the International Permafrost As-
sociation (IPA) highlighted the need for such a doc-
ument during the 10th International Conference on
Permafrost in 2012. Four years later, this presenta-
tion, which is based on the results obtained by Fritz
et al. (2015), outlines the outcome of an international
and interdisciplinary effort conducted by early career
researchers (ECRs). This effort was designed as a
contribution to the Third International Conference
on Arctic Research Planning (ICARP III). In June
2014, 88 ERCs convened during the Fourth European
Conference on Permafrost to identify future priorities
for permafrost research. We aimed to meet our goals
of hosting an effective large group dialogue by means
of online question development followed by a “World

Café” conversational process. An overview of the
process is provided in Figure 1. This activity was
organized by the two major early career researcher
associations Permafrost Young Researchers’ Network
(PYRN) and the Association of Polar Early career
Scientists (APECS), as well as the regional research
projects PAGE21 (EU) and ADAPT (Canada). Parti-
cipants were provided with live instructions including
criteria regarding what makes a research question
(Sutherland et al., 2011). The top five questions that
emerged from this process are:

1. How does permafrost degradation affect land-
scape dynamics at different spatial and temporal
scales?

2. How can ground thermal models be improved
to better reflect permafrost dynamics at high
spatial resolution?

3. How can traditional environmental knowledge
be integrated in permafrost research?

4. What is the spatial distribution of different
ground-ice types and how susceptible is ice-rich
permafrost to future environmental change?
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5. What is the influence of infrastructures on the
thermal regime and stability of permafrost in
different environmental settings?

As the next generation of permafrost researchers,
we see the need and the opportunity to participate
in framing the future research priorities. Across the
polar sciences, ECRs have built powerful networks,
such as the Association of Polar Early Career Scient-
ists (APECS) and the Permafrost Young Researchers
Network (PYRN), which have enabled us to efficiently
consult with the community. Many participants of
this community-input exercise will be involved in and
also affected by the Arctic science priorities during
the next decade. Therefore, we need to (i) contribute
our insights into larger efforts of the community such
as the Permafrost Research Priorities initiative by
the Climate and Cryosphere (CliC) project together

with the IPA and (ii) help identify relevant gaps and
a suitable roadmap for the future of Arctic research.
Critical evaluation of the progress made since [CARP
IT and revisiting the science plans and recommenda-
tions will be crucial. TASC and the IPA, together with
SCAR on bipolar activities, should coordinate the re-
search agendas in a proactive manner engaging all
partners, including funding agencies, policy makers,
and local communities. Communicating our main
findings to society in a dialogue between researchers
and the public is a priority. Special attention must
be given to indigenous peoples living on permafrost,
where knowledge exchange creates a mutual benefit
for science and local communities. The ICARP 11T
process is an opportunity to better communicate the
global importance of permafrost to policy makers and
the public.

An online g was made

Online survey
to all ‘Permafrost Young Researchers Network’ (PYRN) and ‘Association of Polar
Early Career Scientists’ (APECS) members (ca. 5,000). In total, 71 questions were received from 31 individuals.

Reviewing, refining and grouping the questions
Questions were sorted based on general topics and the general question structure was corrected (Supplement Table S1).

World Café
The 88 participants (Supplement Fig. S2) were divided into groups and provided with a set of the above-described
questions. The groups were guided through a series of 8-15 minute rounds, between which they switched tables
(Supplement S3). A member from the organizing committee acted as a neutral “Secretary” for each topic. The rounds

were the following:

Round 1
Task: What are the key words for
this question? How can these
questions be connected and how
do they differ?

Task: To add more details, ask "Why?" or "What
else?" Is anything missing from the questions? Can
you reformulate them to one or two questions or
make them into a wider question?

Round 2
Round 3

Task: record/summary of
their developments.

World Café Activity

Round 4
The participants evaluated the guestions according to Sutherland et al. (2011) and added necessary details to better
form the research question, including development of sub-topics

“Dot"-mocracy
Each participant participated in a democratic ranking system by placing colored stickers next to three questions they
found most compelling. This allowed a good overview of the group perspectives and a rapid voting process.

Synthesis
The voting process was analyzed (Supplement Table S4) and the five top questions were selected for further development and
supplementation with information from the scientific literature.

Figure 1: Flowchart of the process used to develop and refine future research questions for permafrost science.
Based on community votes, five questions were selected for further development and dissemination (after Fritz et al.,

2015).
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