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Facts

Widespread warming of permafrost is observed (Biskaborn et al. 2019) → Warming leads to permafrost thaw

I Thaw monitored in isolated locations, but not systematically.
I Thaw can lead to major greenhouse gas emission, so we must include permafrost thaw in global climate

models.
I Arctic landscape and thus thaw rate is highly heterogeneous: Factors vary on multiple spatial scales. We

need to better understand this to make global assessments.
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T-MOSAiC Permafrost thaw action group

Coordinated by Julia Boike, Simon Zwieback, Sarah Chadburn, Julia Martin (2019-2021)
15 participants from 10 countries

Objectives

I Better monitor and understand permafrost thaw
I Establish a baseline of data from around the permafrost region

Method

I Develop a sampling protocol for standardized field
measurements of processes related to permafrost thaw

I Establish cooperative work (e.g. INTERACT)
I Planned: Get everyone on board (citizen science)

doi.org/10.1038/s41467-018-08240-4
,
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. . .
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. . .

Snow depth Thaw depth Vegetation height
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. . .
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myThaw mobile app to collect permafrost data

Please contact us if you would like to use it and contribute data!
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INTERACT

datasets until November 9, 2021
I Bayelva
I Bayelva March 2021
I Cambridge Bay
I Toolik Lake
I Siksik Creek (TVC)
I Kevo Vaisejaeggi
I CNR@Bayelva
I 01_Samoylov
I Toolik Field Station
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First data

Trail Valley Creek Bayelva
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consequent in sensor.awi.de
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get a glimpse on what’s coming in

deviceID dom siteID idx thawDepth thawNotes thawPhoto thawDepthError

e5e0f050-1764-
4c90-a514-
07aecf0530ab

2021-08-31 CNR@Bayelva 0 75 the site has a rocky
soil and so some
measurements could
be underestimated

20211103_e2801f9c-
97c2-405e-9a89-
a92d567dc2d3.jpg

10

e5e0f050-1764-
4c90-a514-
07aecf0530ab

2021-08-31 CNR@Bayelva 1 107 the site has a rocky
soil and so some
measurements could
be underestimated

20211103_e2801f9c-
97c2-405e-9a89-
a92d567dc2d3.jpg

10

e5e0f050-1764-
4c90-a514-
07aecf0530ab

2021-08-31 CNR@Bayelva 2 98 the site has a rocky
soil and so some
measurements could
be underestimated

20211103_e2801f9c-
97c2-405e-9a89-
a92d567dc2d3.jpg

10

e5e0f050-1764-
4c90-a514-
07aecf0530ab

2021-08-31 CNR@Bayelva 3 85 the site has a rocky
soil and so some
measurements could
be underestimated

20211103_e2801f9c-
97c2-405e-9a89-
a92d567dc2d3.jpg

10

e5e0f050-1764-
4c90-a514-
07aecf0530ab

2021-08-31 CNR@Bayelva 4 57 the site has a rocky
soil and so some
measurements could
be underestimated

20211103_e2801f9c-
97c2-405e-9a89-
a92d567dc2d3.jpg

10

e5e0f050-1764-
4c90-a514-
07aecf0530ab

2021-08-31 CNR@Bayelva 5 90 the site has a rocky
soil and so some
measurements could
be underestimated

20211103_e2801f9c-
97c2-405e-9a89-
a92d567dc2d3.jpg

10

Tab. 1) excerpt from dataset 1264013 (originally 10 × 73 array)
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fitting a workflow

O2A
I steady stream of consecutive

measurements
I datetime as central index

I simple aggregation possible
on numeric data

I for near-real time data until
03/2020 focus on numeric
data only

I „easy“ automation of data
handling & analyses

myThaw
I repetitive but rather

sporadic measurements
I index? what is it and how

much do we need? ← based
on datasets

I no aggregation possible
I several flavors (metric vs.

interval, strings vs.
numerals)

I (expert) knowledge required
for processing
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fitting a workflow

O2A
I steady stream of consecutive

measurements
I datetime as central index
I simple aggregation possible

on numeric data
I for near-real time data until

03/2020 focus on numeric
data only

I „easy“ automation of data
handling & analyses

myThaw
I repetitive but rather

sporadic measurements
I index? what is it and how

much do we need? ← based
on datasets

I no aggregation possible
I several flavors (metric vs.

interval, strings vs.
numerals)

I (expert) knowledge required
for processing

challenge to cover

I strings as in
comments/notes
→ Approximately 150m
away from camp

I strings as in Booleans
→ True

I strings as in filenames
→ 20211103_0cf62570-
8f2d-4ce9-b844-
cf316dd3da9d.jpg

I strings as in categorial data
→ Lichen
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we’re doing pretty good – mostly

X

X X

X
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what we can do for now. . .

myThaw dashboard
,
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what’s the plan . . .

I make use of existing infrastructure/know how
I VMs → marketplace.awi.de/
I make use of APIs
I functions → (partly) existing

I
application as a central place to go

I avoid „coding“ → click and go
I „hide“ complex procedures
I per protocol type → specific topics,

questions, plot types

I can be adapted → extending user domain
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what’s the plan . . .

Listing 1) ’harvest dataset IDs’

1 declare −a ids
2 for i in $len; do ids+=(`echo $tmp | jq .[$i].id`); done
3 idsSorted=` printf "%s\n" "${ids[@]}" | sort −n `
4 idsSortedTop=`printf '%s\n' "${idsSorted[@]}" | tac | tr '\n' ' ';

echo`
5 table=''
6 for i in $idsSortedTop; do
7 did=$i &&
8 id=`curl −−silent −X GET "$link$did" −H "accept:

application/json;charset=UTF−8"` &&
9 a=`echo $id | jq .data[0][3] | sed s/\"//g` &&

10 b=`echo $id | jq .data[0][2] | cut −c2−11 | sed s/\"//g` &&
11 c=`echo $id | jq .data[0][1] | tr −d 'null | sed s/\"//g'` &&
12 d=`echo $id | jq .data[0][5] | sed s/\"//g` &&
13 e=`echo $id | jq .data[0][6] | sed s/\"//g` &&
14 hyper=`echo $link$did || sed s/\"//g` &&
15 table=$table'<tr style=\"height: 18px;\">\n<td style=\"

width: 16%; height: 18px;\">'$a'</td><td style=\"width:
10%; height: 18px;\">'$b'</td><td style=\"width: 7%;
height: 18px;\">'$d'</td><td style=\"width: 7%; height:
18px;\">'$e'</td><td style=\"width: 27%; height: 18px;\
">'$c'</td><td style=\"width: 27%; height: 18px;\"><a
href='$hyper'>'$hyper'</a></td></tr>'

16 done
17 ##

I make use of existing infrastructure/know how
I VMs → marketplace.awi.de/
I make use of APIs
I functions → (partly) existing

I
application as a central place to go

I avoid „coding“ → click and go
I „hide“ complex procedures
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what’s the plan . . .
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Fig. 1) snow height of CNR@Bayelva from 1246014,
1246013, 1246011
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conclusions

I novel approach to collect data on permafrost (thaw)
I we want to go big data
I easy to use tool needs easy to use exploration
I complex data needs complex treatment
I extending the field of application for O2A
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