Response to Referee #1 comments

The authors have systematically compiled and organized permafrost temper-
ature data from Canada covering the period up to 2025. Given the substantial
volume of the dataset and the detailed methodological approach employed, this
work not only offers critical baseline data for future simulations of permafrost
dynamics in high-latitude regions, but also constitutes a significant reference for
the spatial distribution mapping of permafrost across Canada.

The authors compiled 427 GT and 491 GST data sites. It would be good
to include a figure in the manuscript illustrating the temperature distribution of
GST and GT.

We have added an additional figure (Figure 5 in manuscript) that
shows the distribution of observed temperatures and a temperature-
depth heatmap of observations. Supporting information has been
added to the text:

Temperatures in the dataset range from -49.8 °C to 33.6 °C. The
distribution of temperatures is negatively skewed for both ground sur-
face (u=-2.16 °C, median=-0.84 °C) and deeper ground temperatures
(n=-2.10 °C, median=-0.75 °C). Both distributions are strongly lep-
tokurtic and this is more pronounced for observations below 20 cm
than for observations at the surface (Figure 5a). Few boreholes ex-
tend past 20 m and there are clear preferential measurement depths
(e.g. at 10, 12, 15, and 18 m) corresponding to greater observed
ranges (Figure 5b).

Table 1: When referring to Table 1, the measurement depth for GT (Ground
Temperature) is not specified. We suggest that the authors provide a range of
measurement depths for GT in the table.

A new column with heading “vertical extent” has been added to
Table 1. It provides the depth range in metres for the measurements
in each contribution.

Line 240: Is this method applicable to all situations? Is there any supporting
evidence or reference, and what is the rationale for choosing this particular
formula?

The sinusoidal approximation of the diurnal temperature cycle is
a simplification based on first principles (e.g., following Carslaw &
Jaeger, 1959). We use this because it yields a tractable closed-form
expression for bias estimation. We do not claim it is universally ap-
plicable: the assumption breaks as the effects of latent heat cause
the diurnal cycle to become asymmetric. The intent of this section is
to provide a transparent, first-principles bound on the potential bias
introduced by sub-daily sampling, rather than an exact characterisa-



tion. We have added the following clarification to the text:

“The assumption of a simple harmonic diurnal cycle is most ap-
propriate for conditions where latent heat effects are negligible. In
near-zero temperature conditions where the effects of phase change
dampen or distort the diurnal signal, the true bias may be greater than
the worst-case estimates provided here. Riseborough and Burgess
(1996), working with empirical ground temperature data in a con-
text where latent heat effects are present, report a qualitatively simi-
lar pattern of estimation error: uncertainty increases with both tem-
perature amplitude and sampling interval. This corroborates the be-
haviour predicted by our analytical approach.”

Line 260: How were the values of 11%, 23%, and 36% derived? Were the
values 70%, 80%, and 90% the only ones derived from the raw data, or were
they chosen among others? What is the rationale behind this choice?

The values of 11%, 23% and 36% were derived using Equation 8
and the example completeness ratios ae{0.7,0.8,0.9} as follows (here
using a = 0.9) :
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Representing the error as a percentage of the amplitude makes
the result data-independent for this step. However, empirical median
amplitudes are provided later in section 4.2 . The completeness ratios
of 70, 80, and 90 percent were chosen as illustrative examples based on
what we expect researchers to use for their cut-off values of acceptable
levels of missing data.

An explicit reference to equation 8 was added to clear up ambigu-
ity in this section.

5 next steps: I would suggest changing the title. Don’t use this one — it
reads more like the next step in discussing a matter rather than a proper title.

We have changed the title to: 5. Collaborative steps for permafrost
data



Response to Referee #2 comments

The manuscript ”A standardized permafrost ground temperature collection
for Canada 2025”7 describes probably the most comprehensive compilation of
standardized ground temperature time-series in permafrost areas across Canada.
It includes data collected from repositories, but also extensive datasets provided
directly by individual researchers and institutions. It includes both active layer
and permafrost temperatures, as well as ground surface temperature. It inte-
grates data from 29 published datasets and 18 unpublished contributions, encom-
passing 427 GT and 491 GST sites across British Columbia, Labrador, North-
west Territories, Nunavut, Québec, and Yukon.

Ground temperature data in permafrost regions are typically measured in
complex and remote terrain, facing complex constraints, from borehole installa-
tion to data collection logistics, and even in data curation, and is many times
still spread in different repositories, this dataset becomes especially relevant. It
facilitates data collection for specific sites, but it also provides unvaluable data
for the modeling community.

The data is presented in a standardized form into daily temperatures at spe-
cific depths, with the standardization process bein described in detail. Due to
the differences in the data sets, standardization needs to account for data lim-
itations and this has been done by the authors in a clear and transparent way,
which is well described in the manuscript. The data curation was supported by
the software package tempcf which available for community use and it works
surprisingly well, allowing for changes associated to data cleaning to be recorded
in a specific log. The dataset and all associated curation files are made available
at Zenodo and easy to download. The same data is also accessible online via
an ERDDAP server that allows for easy data visualization (including graphical)
and download in multiple common formats. These are excellent practice and
show the correct application of the FAIR principles.

Given the very high quality of the dataset, the clear organization of the
data and curation of the data, as well as the completeness and clarity of the
manuscript, I consider it should be accepted following minor reviews, which 1
indicate below.

Detailed comments:

- line 63 - consider changing "we also sent personal requests for contribu-
tions of unpublished ground temperature data to individuals” to ””we also sent
personal requests and received contributions of unpublished ground temperature
data from individuals”.

The sentence has been updated as suggested.

- Line 72: You mention that when not available, elevation data was collected
from Google Maps FElevation API. Please clarify what is the data source that
was used as DEM in that API, so that potential innacuracies can be identified
in the future (may be the DEM quality will change with time). If this is not



possible to know, indicate this as a limitation.

Unfortunately, the data sources are not provided by the API. We
have included the following text Section 4.5 (Sensor location) to ac-
knowledge this limitation:

“Where elevation data were not available from primary sources,
values were obtained using the Google Maps FElevation API. How-
ever, Google does not publicly disclose the underlying digital eleva-
tion model(s) used by this service, and the data sources may vary by
geographic region and change over time as Google updates its map-
ping products. Consequently, the vertical accuracy of these elevation
values cannot be independently verified or consistently reproduced in
future studies. This represents a limitation of the present dataset,
and users should be aware that any replication of this workflow at a
later date may yield slightly different elevation values for the same
locations.”

- lines 90-91: “Measurements that clearly diverged from the surrounding
ground temperature signal were removed.” Clarify what you mean with sur-
rounding. I think it relates to time in the dataset and not to space. Please
rephrase for clarity.

We have rephrased it to: “For a given time period, values diverg-
ing from the normal pattern established by other sensors within the
same borehole were removed.”

- Table 1: Please include a column with the period of observations of each
dataset. This will make it easier for readers to understand what periods are
avatlable.

A new column with heading “Temporal extent” has been added to
Table 1. It provides the year of first- and last- observations for each
contribution.

- Figure 3: Are the circles reflecting really the number of sites within 100x100km?
They seem too close to each other for the area indicated for density. Please clar-

The markers represent the number of GT or GST sites within
100x100km grid cells displayed as the mean coordinate of all sites
within the cell. The fixed nature of the grid cells results in some
sites falling in different cells, even if less than 100 km apart. We
plot the markers at their mean coordinates to best represent their
placement in Canada, this is of particular importance for individual
sites with smaller markers that would otherwise appear misaligned.
We have shifted the grid cells to minimize these edge cases, but some
still remain. The figure caption has also been revised to include the
following sentence:



“The size of each point on the map reflects the number of sites
within 100 km grid cells, displayed at the average location of the sites
within that cell to improve visual clarity and location accuracy”.



