
Room 1 BIG RESEARCH QUESTIONS

What are the big research questions, (and challenges in addressing them), at the international scale?

Scientific Engineering Social

Carbon

release and

methane

release 

Monitoring

changes

Contaminants

- Mercury

Applied

permafrost

geomorphology

Numerical

model -

difficulty Snow

compaction

for preserving

permafrost 

climate

change

resilience of

infrastructure

National and

international

standards

Geotechnical,

Different

approaches

for

construction

Education of

future

engineers

needed, field

experience

Using a

Bottom up

approach

Public

engagement

Ecological

impacts

Example of

community in

Canada being

affected -

Tuktoyaktuk 

How to best

support local

communities

Room 2 DATA SHARING / INTEROPERABILITY   

How can we improve data sharing and interoperability between countries?

Ideas for

standardizing

data?

Standardized,

publicly

available tools

for data

cleaning

'Data Cubes' for

standardizing

data and

allowing it to be

easily

partitioned.

Build a

community

as a first

stepUsing the same

classification

systems or

documented such

that they can be

connected

Taking cues from the

meteorological and

oceanographic

communities to create

standards for data

cleaning, gathering,

and sharing

Challenges

currently

experienced?

Useful

tools for

data

sharing

Takes time to

clean, process,

publish data -

need resources

to support

Permafrost data

is inherently

diverse and thus

difficult to store

in a

standardized

way.

findabillity

Access to

funding and time

to support those

who process

data is not

consistent

Better

awareness of

existing

permafrost

data sources

Most data is stored in

separate labs. As a

result, not many readily-

available repositories of

data; issues with getting

in touch with data

owners and not up-to-

date information.

A lot of data is

temporally and

spatially sparse and

very difficult to

apply to different/

larger areas

Teaspoon: a python library for ground temperature data

-----------------------

contributions are welcome and encouraged

https://permafrostnet.gitlab.io/teaspoon/source/about.html

https://gitlab.com/permafrostnet/teaspoon

https://doi.org/10.21105/joss.04704

Data sharing works

best when members

from different groups

are all communicating.

Which is why days like

today are so

important!

GEE

Hopes for

datasharing to

evolve into

sharing of models,

algorithms, etc. 

Duane

Froese's

permafrost

core library

Creating larger,

international

storage places

of data and

communicating

their existance

ArcGIS

storymaps for

interactive result

sharing with

community

partners

Room 3  SHARED INFRASTRUCTURE NEEDS

What future shared infrastructure is required by the permafrost community?

Types of

infrastructure

needed...

Huge gaps in the

Circumpolar Arctic

but also in Canada,

need to focus on

key research needs

(T-Mosaic

perspective) 

Standardized

document for

measurements in

permafrost - not

where to install, but

how to install (WMO

has a manual for this)

Geotechnical data is

scarce, not able to find

many reports. Majority

of data available is

work reports, but not

that much lab testing is

available

Repository for data and

resources in a central

location (i.e. documents

on preparing for

fieldwork, manuals for

installing temperatures

stations, instrumentation

sharing, etc.). 

Infrastructure goes

with where the

easiest logistics

are (along roads,

near communities,

etc.) 

Locations

infrastructure

is needed

Need to identify

quickly changing

permafrost areas to

determine what kind of

infrastructure is

needed (monitoring,

remote sensing,

building, etc.)

What is the cost

(financial and

environmental)

associated with

establishing

camps,, etc. 

Find key

regional

transects (these

are starting to

be identified)

Room 4 INTERNATIONAL PARTNERSHIPS NEEDED

What new long-term international partnerships do we need and how do we build them?

Room 5 CANADIAN CONTRIBUTIONS to INTERNATIONAL COMMUNITY (and vice versa)  

What are Canada's contributions to the international permafrost community? What are international researchers

contributing to Canada?

Room 6 LEVERAGING ALL the INITIATIVES/ RAISING AWARENESS

How can we leverage the many initiatives around the world and raise awareness of permafrost issues?

Share

partnerships

you are

proud of!

Share

partnerships

you would

like to see!

strengthened

partnerships

between US and

Canada.

Collaborative

funding, joint

research.

Partnerships on an

individual (or

institution basis) of

scientists (including

PhD students)

coming to ICIMOD

for several months

The ICIMOD-

Carleton

collaboration

a few years

ago

Suggestions

for fostering

partnerships

resource

well to

enable local

learning

coordinated longterm

partnership with local

communities which is

accessible for international

scientists (instead of letting

every researcher do the

consultation on individual

base) --> mabe lack of

coordiantion from science-

side

include

science,

policy, and

livelihoods

Challenge: smaller

communities, in which field

research is based, may

have many projects

suggested to them and may

be hesitant to accept big

(international) projects or

collaborations as it can be a

big demand on their time

Good relationships take a

long-time. The best ones

are usually based on

good personal

relationships. Often

"inefficient". Need one +

years just to network

before the project even

starts.

Larger partnerships

have more time and

resources which can

foster continuity and

longer term research

partnerships, instead

of smaller projects

which come and go

look at

longer term

Applying research

work to social

aspect

(Infrastructure,

rehabilitation,

Urban planning, ..), 

Hazards

protecting

permafrost

under

infrastructure

capacity

building

Local impact

research very

important in

addition to

circumpolar

efforts

How to act

regarding

permafrost thaw

(this is a phrase

thatcombines

mitigation and

adapttation)

Water

security -

Water

availability

Link better field

work observations

(in situ

informations) with

models (carbon

content, ground ice

content)

Pick sites that

are

representative 
Determine the

metadata and

standards

necessary for as

many people as

people.

Pick sites that are

useful for many

groups/people. E.g.,

close to existing

studies and/or

weather stations.

Permafrost sites are

usually not

representative of the

entire landscape (e.g.,

we want to core in ice

wedges rather than in

bedrock)

Choose sites

that are useful

for different

groups

QA/QC

Liability (i.e. who is

responsible for the

data, specifically if

something goes

wrong that is based

on these data)

Using someone

else's data leads

to more

conservative

designs, which is

less efficient.

Use the data to help

plan for your own

data collection, or to

compliment your

own data

(temporally or

spatially)

Must make

standards

easy to follow,

otherwise they

won't be used.

Need for better

spatial

visualizations of

geotechnical

products 

IPA action group: Bringing

together information on

infrastructure need into

common website dedicated

to permafrost research; a

simple site where this

information is hosted, not

permafrost database, but

compilation of resources

available

Instrumentation

sharing (drills,

monitoring

equipment,

etc.)

Ways to organize

expeditions

together (using a

portal, ex. portal

in greenland

isaaffik.org

polardex.org ->

database of

infrastructure

(stations, camps,

equipment, etc.)

What is the

international

community

gaining from

Canadian

research?

What more

could Canada

do/contribute?

What are the

great

international

contributions

to Canada?

Canadian researchers and

institutes need to first

develop better partnerships

with local communities.

Good partnerships take

many years or decades to

form and it may be difficult

to look at outside

(international) partnerships

while this is taking place. 

Make it easier

for researchers

to come to

Canada from

abroad

organizations

dedicated to

coordinating

international

research

collaboration

should include

broad, long term

commitments, not

just individual

projects

International

challenge:

Maintaining

coordination and

access with

Russian

researchers

Highlight the

various

permafrost

related

standards

Canada has

build easier

contact

points in

Canada

prioritize

capacity building

in the North first;

learnings from

international

community?

Canadian national

adaption strategy

connecting

research from

different fields

long history of

exposure to

permafrost, need to

build infrastructure

on permafrost, lots

of solutions

Developing

interconnectivity

between Canadian

and European

permafrost research,

including some

funding oppurtunities 

Germany-specific:

Developing binational

WTZ  (Scientific

technologic

collaborations) program

between German science

ministry (BMBF) and

NSERC? --> would provide

jointly funded projects

Long-term

prospects for

joint funded

projects are

important

Increasing pressure from

permafrost / Arctic

ecosystem researchers

shifting away from

Russian field sites to

Canada - this is a 2-edged

sword; there are benefits

but also lots of challenges

Knowledge from

locals of

northern

communities

outside of

canada

Developing EU

/ ERC programs

with Canada

(funding for

both sides)

Ideas to

communicate

thawing

permafrost and

related issues

Knowing the

audience and

knowing who we are

communicating with

(different audience,

different voice, ways

of communication)
experiments

Communicating effectively with

indigenous people and being

aware that their interests can be

different from our research

objectives

Listening to indigenous

communities/ communicating

research results with them in

their traditional way of

knowledge sharing, like story

telling

Educating

youth, kids Informtion

sessions

with

children

interactive and

engaging materials

like documentaries,

podcasts,

infographics

 

Giving the

voice to the

right people

Organizations

well-placed to

coordinate

work with young

people

create

awareness and

inspire action

Sharing and

discussing

research

priorities 

Mititgate

permafrost

thaw

adaptation

to

permafrost

thaw

International

Day of

Permafrost

each year:)

Transdisciplinary

research work

Sub-permafrost and

intrapermafrost

research

variety of

permafrost

data

Need to standardize

the way we are

doing geotechnical

tests before posting

to online

infrastructure, hard

to normalize data 

relationships

with

Indigenous

people

make permafrost

data available to

other researchers

from outside

Canada (ex.

PermafrostNet)

IPA Action Group:

"Towards an

International

Database of

Geoelectrical

Surveys on

Permafrost"

communications

with other

people, even

with different

timezones

Fostering international collaboration

with smaller communities:

- Getting involved, be on-site, and

foster co-creation of the project with

that community and foster continuity

and research relationships

- What does that community care

about? Highlight tangible benefits

and/or compensation to that

community

Mitigation Methods,
Permafrost Strategies,

Collaboration with local
communities,

Geomorphological models,
knowledge base, computerization
of mapping, artificial intelligence 

How is permafrost

changing over

global/local scale?

How can we

understand that

variability?

Understanding

of ice wedge

permafrost

landforms

Thaw

settlement

landslides

How to apply

findings/results

to engineering

solutions and

community

decisions?

Social media

targeting next

generations

(TikTok)

Connect with

media outlets,

influencers,

celebrities to create

public awareness

 

How does he

composition of

permafrost

change over

time?

teach science

communication

skills to those

interested in

raising

awareness

How can large-

scale results /

remote sensing

data be useful

to communities?

Some

partnerships with

international

research groups

already long-term

(10yrs+)

Educating

youth, kids

We must be careful

when sharing data

with the public

because they may

use it in ways the

data wasn't meant

for.

Possible

solution: Verify

the data (but this

means we will

collect similar

data...)

How deep

is

permafrost?

Supporting

human in

community

- Promot community driven

data collection

- Build good relationships

between community people

& reserachers

- Help youth community

members to join resaerch

gropus- Work out confilict

with a positive approch   

People use data

is different ways,

it's hard to cater

to everyone's

needs

Data collected

by someone

else must be

verified unless

there is a way to

trust it.

Need for long-

term

investments

(especially for

infrastructure in

the North)

Innovation in

connecting in

situ/process

understanding

with RS

Canada can look to

international

communities for

examples of how to

connect and form

lasting partnerships

with local communities.

While borehole data

collection is a one-time

thing, temperature data

collection is long-term

and needs to be

consistent through time

(and more likely to be

collected by different

people over time)

How do we ensure

that research data is

useable by

broadest audience?

i.e. Prof engineers,

context of legal

liability.


