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A free online platform, available via a regular internet browser,
where people *no matter their technical or financial resources*
can access, explore, and use big geospatial data.
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Permafrost:

Ground that remains below
O°C for at least two
consecutive years
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Ice-rich permafrost

More water than the soil (if thawed) can hold.




" Icéwedge

Ice-rich permafrost

More water than the soil (if thawed) can hold.
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5 million people
live on permafrost in the Arctic

50% of Arctic infrastructure
is at risk of permafrost thaw damage within the next 25 yrs
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Hjort et al., 2022, Nature Reviews
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Pﬁ%[ B. Jones et al., Infrastructure and Permafrost
= Degradation in Point Lay, Alaska. ARCUS.
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Alaska’s D" in geospatial
information readiness.

Yet, we have more data}

than ever.

Polar Geospatial Center, Maxar imagery
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3 Hosted by the Arctic Data Center B siznin witt

Discove ry tOOIS jafipefrost Discovery Gateway @ Imagery Viewer  FluidEarth  About Team Education News  Stay Connected
for big Viewfinder g
geospatial data &

® Enable data access

Newtok
Remove teChnlCa| & $$'barr|er5 This coastal river community has experienced severe
. Deliver “freshness” Of info riverbank erosion that has impacted transportation
infrastructure, power poles, and the community’s school and

landfill.

@® More science collaboration
Connect data = connect people

@ ) s Legend

® . ; Infrastructure HABITAT+0SM

® Increase science usefulness Buildings (Source)

HABITAT
Noatak .

Riverbank erosion in Noatak, a community in interior Alaska, 0sM

has been well-documented by citizen observers in recent
Infrastructure HABITAT+0SM

Roads (Source)

years. Impacts to gravesites, homes, water treatment
facilities, roads, and the community landfill have all been
observed.

@

@ / Local Stories

Point Lay i Surface Water

Point Lay, a coastal community in northern Alaska, has had

ongoing challenges with water and sewer infr ucture failing



Viewfinder

S ——

i Enter coordintes or arese of inbprest 01 |

Location Search

We've introduced place name, area of interest, and
lat/long coordinate-based search functionality.

A

Permafrost
DiscoveryGateway



Legend Design

Legends are inside the map, including palette info of all
visible layers.
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Layers

Search all data layers
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People

Virtual Ice Tours

Local News Stories
Communities
Infrastructure

Lakes & Surface Water
Permafrost

Base Layers




Viewfinder Lat 60.66533 Lon-117.99545

Enter coordinates or areas of interest

Zoom to & Storytelling X zo0mto.. .

Brevig Mission

o o « B3

Brevig Mission is a community in the Norton Sound region of
With the zoom ‘to fea‘ture, We've incorporated a Alaska. In recent years it has experienced permafrost-related
degradation of historic mass burial sites dating back to the
1918 Spanish flu pandemic.

storytelling element in the user interface that showcases
@ Local Stories @ Bing Satellite imagery

and zooms in on communities, making it easier to
discover, explore, and derive meaning from the data. Golovin

Erosion has been an ongoing challenge in the community in

the Norton Sound region of Alaska. Numerous pieces of
infrastructure have been impacted, including roads,

gravesites, the community’s former dumpsite, and an k
abandoned fish processing facility.

@ | ocal Staries @ OpenStreetMaps

Kivalina

A community on an island, Kivalina has experienced some of

Permafrost
DiscoveryGateway



Imagery Viewer  Fluid Earth  About

Permafrost Discovery Gateway @

Viewfinder

Shareable URL

PRI © |

Users can now share a url that saves the current location
and data layer configuration. The PDG map resets any
time the browser window is closed, but with the new
share url feature users can easily return to a previous

configuration.
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Partial download of big data

With the partial download feature, we've

enabled the user to download portions of the

big dataset, making it easier to use and apply

the big data for local assessments.

DiscoveryGateway

Geotiff

PNG

WMTS
Geopackage
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&0 Permafrost Discovery Gateway X+

Q

People

Lakes & Surface Water
Permafrost

Ice-Wedge Polygon Coverage
Ice-Wedge Polygons
Permafrost Tunnel Tour
Permafrost Zanes

Carbon

Base Layers
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Q B nhttpsy/arcticdata.io/catalog/portals/permafrost?It=71.2792720293902480n=-156.73




Partial download of big data

With the partial download feature, we've
enabled the user to download portions of the
big dataset, making it easier to use and apply
the big data for local assessments.

@® Geotiff

® PNG

® WMTS

® Geopackage

DiscoveryGateway

Imagery Viewer  Fluid Earth About

Layers )
W People P 2]
Z=  Lakes & Surface Water - E
™M Permafrost - )

Ice-Wadge Polygon Coverage %

@

ice-Wadge Polygons o
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& Partial Data Download x

Select products below and click the download button. To download full
datasats including original shapefiles) please use the Layers panel above.

{ce-Wedge Polygons
Resolution | Select Reschuion File Format Select Fle Type -

Select resolution and file format to download ..
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Permafrost -

Big map data

Monitor permafrost across the Arctic
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Area Cover RTS =T i I continuous Permafrost
it - Discontinuous Permafrost

3 . X Sporadic Permafrost
01% 0.2% |[0.3% 04% |0.5% 0.6% Isolated Permafrost

0%

2,901
retrogressive thaw
slumps in Alaska

Photos SEothzol S Ingmar Nitze etal., in review



Permafrost extent
Il Continuous
Il Discontinuous

Sporadic
Isolated
- = Arctic circle

1,282,376
buildings on permafrost

Alaska version: Manos et al. 2025, Nature Com. Earth & Env.

Building count
1-1
e
5.24
25-148
=149 - 943
=944 - 6043
== 6044 - 38768




Summary statistics of the big data

Problem

The size of large geospatial datasets makes them
difficult to understand at the regional or global levels.

Solution

We are creating summary layers to make the data
easier to understand at any zoom level.

¥ 1800 m?

42%



Connect big data
to the real world

Integrating local environmental observations and
remote sensing to better understand the life cycle
of a thermokarst lake in Arctic Alaska
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r 4 Benjamin M. Jones, Susan Schaeffer Tessier, Tim Tessier, Michael Brubaker,
Mike Brook, Jackie Schaeffer, Melissa K. Ward Jones, Guido Grosse, Ingmar
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