Yukon Permafrost Database

The Yukon Permafrost Database is a compilation of ground thermal and geotechnical data in
Yukon, including related reports. Further background and details on the database structure and
its contents will be available in January 2022 (Lipovsky et al., 2022).

In referring to information included in this download please use the following citation:

Yukon Geological Survey, current year. Web application user’s guide. In: Yukon Permafrost
Database. Government of Yukon, hitps://service.yukon.ca/permafrost, accessed [month day,
year].

Web application user’s guide

The home page (Fig. 1) of the Yukon Permafrost Database has a grid menu with links to six
items which are described in the following pages:

e Geotechnical data

e Temperature data

e Reports and publications
e Download data

e Permafrost model

e Landform atlas

Separate interactive web maps are available for the Geotechnical Data, Temperature Data,
Permafrost Model and Landform Atlas components. A compilation interactive web map (Fig. 2)
that displays all of the geotechnical and temperature data, reports and the permafrost probability
model is accessed from the “Explore data” button or from the “Map” button in the top right
corner of the header banner.
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https://service.yukon.ca/permafrost

e,
Yukon Yukon Permafrost Database

Geotechnical data Temperature data Map Reporis

Explore geotechnical data

Soil and ground ice descriptions collected from borehole drilling
investigations.

Reports and publications

Published papers; theses; geotechnical reports; and maps that describe
permafrost in the Yukon.

Permafrost model

View or download a high-resolution (30 by 30 metres raster data)
permafrost probability model for the southern half of Yukon, produced by
Bonnaventure et al. (2012).

View map »

Explore temperature data

Temperature data measured at hourly or daily intervals by thermistor strings
inserted into boreholes.

Download data

Download our entire datasets in a variety of formats.

Learn more »

Landform atlas

Landforms commonly associated with permafrost in Yukon, such as
landslides; rock glaciers; pingos; palsas; tors; cryoplanation; terraces;
solifluction; ice-wedge polygons; patterned ground; and thermokarst lakes.

View map »

Figure 1. Home page of the Yukon Permafrost Database web application. Users may return to this page
from other pages at any time by clicking on the “Yukon” logo or “Yukon Permafrost Database” text in the

top banner.
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Figure 2. Yukon Permafrost Database compilation web map. The legend side panel may be turned on or
off using the “toggle side panel” button (circled in orange). A variety of basemaps, including satellite
imagery, can be displayed in the background using the “basemap” button (circled in purple). Legends for
individual layers may be expanded or collapsed using the layer legend buttons (circled in green).
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Geotechnical data

The location of each site where geotechnical data were collected is displayed through an online
interactive web map using a Leaflet mapping library and an ESRI basemap (Fig. 3).

& Cc 8 serviceyukon.ca/permafrost/Geotech.html v |

Yukon Yukon Permafrost Database Geotechnical data | Temperature data Map Reports

Location filter/search:

B R @.0:-K.,3S ¥ .

'Name 902-5722

\LASH Elevation 957.0000
UNlTED Hole depth (m) 19.500
STATES Start date 2016-09-15 00:00:00.0

End date 2016-09-14 00:00:00.0
Latitude 62.95207

Longitude -130.4716

Y Project number MA
Link See site data here NORTHWEST
y — TERRITORIE

Anchorage
o MOTNTANS

Leaflet | Tiles © Esri — Esni, DeLorme, NAVTEQ, TomTom, Intermap, iPC, USGS, FAO, NPS, NRCAN. GeoBase. Kadaster NL Ofdnance Survey. Esri Japan, METI, Esri China (Hong Kong), and the GIS User Community

Figure 3. Interactive web map showing locations of all geotechnical data, as of November 2021. When a
site location is clicked, a small popup table displays basic site information, including elevation, borehole
depth, date of data collection, and coordinates. Clicking the “See site data here” link (circled in orange)
will bring you to the “Data” interface shown in Figure 4, where you can browse more detailed geotechnical
information for that site.
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&« c & serviceyukon.ca/permafrost/Geotech.html
P s
Yukon Yukon Permafrost Database
Map Data
Site:
127-09 -

Geotechnical data | Temperature data Map Reports
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Soil description Permafrost description Samples Metadata
Top depth Bottom depth usc
(m) (m)  Seil description code
0.00 0,40  ORGANIC MATERIAL NA
0.40 210 SILT WITH SAND (ML). brown, frozen with visible ice ML
1.60 160  -free water MNA
210 4.60 POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), free water, grindy drilling, maximum 25mm material SP-SM
augered up
4.60 460 ENDHOLE at4.6m MNA
Soil description Permafrost description Samples Metadata
Top depth (m)  Bottom depth (m)  Ice code
0.40 210 WX
Soil description Permafrost description Samples Metadata
Sample
Sample number  Top depth (m) Bottom depth (m) Type USCcode Comments
1 1.30 150 A ML SAMPLE_NO: 19, Comments: 2992
2 2.80 3.00 A SP-sM SAMPLE_NO: 20, Comments: 2993
Geotech testing
Sample number  Moisture content (%)  Gravel (%) Sand (%) Silt (%)
2 13.00 43.00 49.00 8.00
1 153.00 MNA 15.00 85.00
Soil description Permafrost description Samples Metadata
Hole depth Groundwater
Site id Project name (m)  Start date End date Client table
127- ALASKA HIGHWAY 460  1991-03-20 1991-03-20 SHAKINAK 1.60
09 RECONSTRUCTION 00:00:00 00:00:00 PROJECT

Figure 4. Detailed geotechnical data, if available, are presented in a series of up to 4 tabs (outlined in
orange): Soil Description, Permafrost Description, Samples and Metadata. Note that where a large
number of samples are listed in the “Samples” tab, one may need to scroll down to see all available
geotechnical, permafrost and/or environmental laboratory testing results.
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Temperature data

The locations of each site where ground temperature or weather data were collected are
displayed through an online interactive map using Leaflet mapping library and an ESRI
basemap (Figure 5). Coordinates and names of all sites are downloadable in three file types:
CSV, shapefile, and KML. The CSV file includes more detailed information for each site
including years data collection began and ended, minimum and maximum sensor depths, and if
permafrost was present.
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& Download locations CSV & Download locations KML & Download locations shapefile

Figure 5. Interactive web map showing locations of ground temperature and weather station sites, as of
November 2021. Please note that this map will change as new data are added. When a site location is
clicked, a small popup table displays basic site information, including: site name, coordinates, the years
data have been collected, minimum and maximum depths of data collection (a negative number indicates
below ground surface), and whether or not permafrost has been confirmed there. Clicking the “See site
data here” link (circled in orange) will bring you to the “Data” interface shown in Figure 6, where you can
browse more detailed temperature information for that site.
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Upon selection of a site, ground temperature data can be displayed through the web application
interface in a variety of formats by selecting the appropriate tab: time series graph (Fig. 6), table
(Fig. 7), and ground temperature envelope (Fig. 8). Time series graphs and tables can be
customized using interactive tools to specify depths, dates or aggregation values. The table and
temperature envelope are available for download as CSV and PNG files, respectively. Two
additional tabs display a large-scale map indicating nearby ground temperature sites, and basic
metadata including data source and instrumentation details.
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Figure 6. Ground temperature data displayed as a time series graph, produced from the Yukon
Permafrost Database’s interactive web application. The sliding scales in the top right corner allow one to
customize the depth and years displayed. An aggregation value may also be selected to display daily,
monthly or yearly averages.
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Yukon Yukon Permafrost Database Geotechnical data lap Re
Location: Aggregation: Years: Depths (m):
HPW_Dempster_km421_toe - day - [z=] 2B =
Time series Table Ground temperature envelope Map Metadata

3. Download

Date O -0.3m -im -1.6m -2m -3m -4.5m -6m -8m

2015-01-24 0 -0.41 -062 -0.86 -122 -163 -192 -224
2015-01-25 -0.01 -0.41 -0.62 -0.86 -1.22 -1.63 -1.92 -2.24
2015-01-26 -0.01 -0.41 -0.62 -0.86 -1.22 -1.63 -1.92 -2.24
2015-01-27 -001 -0.41 -062 -0.85 -122 -162 -192 -224
2015-03-24 -0.38 -0.46 -0.66 -0.88 -122 -157 -183 -214
2015-03-25 -0.38 -0.47 -0.67 -0.88 -1.23 -1.57 -1.83 -2.13
2015-03-26 -0.39 -0.48 -0.68 -0.89 -1.23 -1.57 -1.83 -2.13
2015-03-27 041 -048 -068 -0.89 -124 -157 -182 -213
2015-03-28 -0.42 -0.48 -0.69 09 -125 -158 -182 -214
2015-03-29 -0.43 -0.51 0.7 -0.91 -1.25 -1.58 -1.83 -2.13
2015-03-30 -0.43 -0.52 -0.71 -0.92 -1.26 -1.58 -1.83 -2.13
2015-03-31 -043 -053 -072 -093 -126 -159 -183 -213
2015-04-01 -0.44 054 -073 -0.94 127 159 <R 213
2015-04-02 -0.45 -0.55 -0.75 -0.95 -1.28 -1.59 -1.83 -2.13
2015-04-03 -0.47 -0.57 -0.75 -0.95 -1.28 -1.6 -1.84 -2.13
Showing 1 to 15 of 1,307 entries Previous ‘f‘ 2 3 4 5 128 Next

Figure 7. Ground temperature data displayed as a simple data table, produced from the Yukon
Permafrost Database’s interactive web application. The sliding scales in the top right corner allow one to
customize the depth and years displayed. An aggregation value may also be selected to display daily,
monthly or yearly averages. Table columns can be sorted in ascending or descending order using the
small arrow buttons (circled in green). The data table can be downloaded in CSV format by pressing the
“Download” button (outlined in purple).
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Figure 8. Ground temperature data displayed as yearly ground temperature envelopes (also known as
trumpet curves), produced through the Yukon Permafrost Database’s interactive web application. The
figures can be downloaded in PNG format by pressing the “Download” button (outlined in purple).
“Incomplete dataset” (written in red in the lower right corner of a plot) indicates that some gaps were
present in the data from a particular year.
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Reports

The reports component of the database is a comprehensive compilation of Yukon permafrost-
related documents (e.g., geotechnical reports, academic theses, maps, journal articles, etc.)
that will be updated on an annual basis. Point locations and road segments referenced in these
documents may be viewed in the geotechnical and permafrost reports layers found in the
compilation map (Fig. 9). A list of these reports may also be viewed in tabular format (Fig. 10)
from the “View reports” button on the opening Yukon Permafrost Database web page.

An index table, as well as spatial locations of various reports are available for download in a
variety of formats (e.g., CSV, file geodatabase, shapefile and KMZ) from the “Download data”
section on the opening page of the web application.

& (&) @ service.yukon.ca/permafrost/Map.html
Yukon Yukon Permafrost Database Seotechnical data  Temperature "'D-; orts
Legend |
= ]
1 N
O 0
"f; Miners

[ e 2 =), 2
- O = Bl 5

LIRE o - B EE I = =

[_‘é‘_’f ces g j L Champagne g IV.J 30f3) <
Bzmesjunmon ]«1 Year 2014
. Title Summary of Horse

E Yukon
Geological

— Survey
O permafrost
,.D monitoring
2013

Description
3l
B
D Report Type Academic paper

Link to Report More info

Open map in new window

Figure 9. Permafrost-related reports relevant to Yukon can be spatially browsed from the “Map” button on
the header banner of the Yukon Permafrost Database web page. To turn the reports layers on, press the
“toggle side bar” button (outlined in purple), check on or off the layer(s) of interest, and expand or
collapse each layer’s legend using the buttons outlined in green. Clicking on a point will open a popup
table where you can view basic metadata and link to a digital copy of the report (if available) by clicking
on the “More info” link (circled in yellow).
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Holocene pore-ice 180 and 2H records from drained thermokarst lake basins ~ Bandara, Froese,
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Showing 1 to 10 of 410 entries
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Figure 10. Permafrost-related reports relevant to Yukon can be browsed in tabular format from the “View

reports” button on the opening Yukon Permafrost Database web page. Note that geotechnical reports
must be searched separately using the “Geotechnical” tab (outlined in purple). Clicking on the title will

redirect the user to a download location, if available.
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Downloads

A variety of database products are available for download (Fig. 11).

The entire database contents (i.e., individual database tables) are available in CSV format,
along with an accompanying PDF file that documents field definitions and data types.

Subsets of the data, including geotechnical borehole locations, temperature sensor locations,
and reports are available to download in a variety of spatial data formats, including ESRI file
geodatabase (FGBD), ESRI shapefile (SHP) and Google Earth (KMZ).

Geotechnical and temperature data submission forms are also available in MS Excel (XLSX)
format. These templates include a detailed description of field types and standards that should
be followed for new contributions to the database.

Yukon Yukon Permafrost Database Geotechnical data Temperature data Map Reports

Downloads

The data compiled and managed in the Yukon Permafrost Database are available for download in a variety of formats. We publish these datasets to an FTP
site via weekly scripts. The database is an evolving product that we will update as new data sources become available

Name Dataset Type Format Comment
Geotechnical Borehole Dataset Entire dataset csv ~2MB
Temperature Sensor Dataset Entire dataset csv ~170MB
Permafrost Report Index Entire dataset Csv =1MB
Geotechnical Borehole Locations Derived data FGDB, SHP, KMZ ~1MB
Temperature Sensor Locations Derived data FGDB, SHP, KMZ =1MB
Geotechnical Reports - Paint Derived data FGDB, SHP, KMZ =1MB
Geotechnical Reports - Line Derived data FGDB, SHP, KMZ ~1MB
Permafrost Reports - Point Derived data FGDB, SHP, KMZ <1MB
Permafrost Reports - Polygon Derived data FGDB, SHP. KMZ ~4MB
Geotechnical Data Submission Template Submission Template XLSX =1MB
Temperature Data Submission Template Submission Template XLSX <1MB

Recommended citation: Yukon Geological Survey, year accessed. Yukon Permafrost Database. Government of Yukon, https://service.yukon.ca/permafrost/,
[accessed (date indicated in readme file)].

For more information, please contact ygs-surficial@yukon ca

Figure 11. Downloads available within the Yukon Permafrost Database.
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Permafrost model

A high-resolution (30 x 30 m grid cell) permafrost probability model (Fig. 12) covering Yukon
south of 65° N latitude was produced by Bonnaventure et al. (2012). The model was generated
by integrating regional slope, potential incoming solar radiation, and equivalent elevation with
the results of field measurements in selected representative areas.

The permafrost model is presented in two separate layers, which may be toggled interactively
by swiping a slider bar (circled in red). The probability model provides the raw statistical
probability that permafrost is present within a grid cell, in percent. The classified model is
generalized into traditional permafrost zones: continuous (permafrost present in greater than
90% of the area); extensive discontinuous (permafrost present in 50—90% of the area); sporadic
discontinuous (permafrost present in 10-50% of the area); and isolated patches (permafrost
present in less than 10% of the area).

Both the classified model and probability model are available for download in raster format from
the links provided in the sidebar.

Yukon Permafrost probability model For southern Yukon and northem British Columbia

Fort Good Hope
This high-resolution (30 x 30m grid cell) probability model was
produced by Bonnaventure et al (2012) covering southern
YYukon and northern British Columbia between 59°N and
65°N, over an area of almost 500 000 square km.

The ity model is an i i of seven
local empirical-statistical models which were each developed
by measuring the temperature at the bottom of the snowpack

<
(BTS) in winter and ground-truthing the presence of frozen "9,:
ground in summer. The local models were then blended using %

a distance-decay power approach that integrated regional =3
slope, potential incoming solar radiation, and eguivalent ‘o,
elevation to generate the final map of permafrost probability %

for the entire area.

The model results are presented in two ways: the first uses

model); and the second presents the raw results of the
probability of permafrost (probability model). Use the slider to
switch interactively between these two models. The classified
model dataset and the probability model dataset are also
available for download.

Mackenzie
Molntains’

Please contact the Yukon Geological Survey for more
information.
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isolated patches (<10%)

superunop Uipuesd

sporadic discontinuous (10-50%) |
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I <1%: isolated patches
[0 1-10%: isolated patches
10-20%: sporadic discontinuous
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60-70%: extensive discontinuous

1 70-80%: extensive discontinuous

- 80-90%: extensive discontinuous
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o°3

Figure 12. Bonnaventure et al. (2012) permafrost probability model for southern Yukon. The model is
presented in two separate layers (permafrost zone classified model and raw probability model) which can
be toggled by swiping the slider bar (circled in red).
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Landform atlas

The Yukon landform atlas highlights permafrost landforms that commonly occur in Yukon,
including active layer detachment and retrogressive thaw slump landslides, rock glaciers,
pingos, palsas, tors, cryoplanation terraces, solifluction features, ice wedge polygons, patterned
ground and thermokarst lakes.

Each class of landform is featured on a separate tab (Fig. 13). Multiple examples of each
landform are presented in an interactive storymap format, with links to further information and
references provided where available. Links are also provided to download landform locations in
a variety of spatial data formats (Google Earth, ESRI file geodatabase and ESRI shapefile).

Yukon Landform Atlas: Permafrost and other periglacial landforms

Home Activelayer detachments  Retrogressive thawslumps  Rockglaciers  Pingos  Palsas  Tors  Cryoplanationterraces  Solifluction  Ice wedge polygons  Other patterned ground  Thermokarst lakes

Yukon Landform Atlas

C.A. Huscroft, nd PS. Lipovsky

1. Active layer detachments

2.Reu
3. Rock glaciers

4. Pingos

5. Palsas

6. Tors

7. Cryoplanation terraces

essive thaw slumps

Links to further reading and more detailed descriptions are provided.
Spatial data download
Google Earth

ESRI file geodatabase

ESRI shapefile
Credits

The Yukon Landform Atlas was created as a joint effort between the Yukon Geological Survey, and Crystal Huscroft of Thompson

fe (chuscrofe@tru.ca) or Bret Elliot (brett.elliot@gov.yk.ca).

Photo: Castellated Peak Tors (M. Colpron)

Figure 13. Yukon landform atlas home page. Examples and locations of permafrost landforms commonly
found in Yukon may be accessed by clicking on the appropriate tab in the top banner.
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