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Accurate geothermal heat flow (GHF) estimates are critical for Antarctic ice-sheet models because basal ice temperatures control
meltwater production and hence sliding, and influence long-term ice dynamics. Here, we assess a suite of available Antarctic® GHF fields g
(Fig. 1) with respect to the underlying methodology and the data sets used and provide recommendations on which models to use for the

lce-Sheet Model Intercomparison Project (ISMIP-7).

We conducted an online expert™ elicitation to identify which heat flow fields are most suitable for ice sheet modelling, as rated by 33
experts in this field™". In general, GHF fields can be grouped into three classes: (1) outdated due to improved data availability (2)
methodological shortcomings due to too simplified parametrization, often relying on single data sources, and (3) preferred fields. For the
oreferred fields, we compare model uncertainty and differences in order to provide means to judge the model suitability depending on the

application, e.g. in ISMIP-/.

*Please note that there is an accompanying poster discussing data and models for Greenland.

“Experts are defined as (1) peer-reviewed first-author experience with geothermal heat flow in poorly understood environments, and/or (2) peer-reviewed co-author

experience with geothermal heat flow in Greenland or Antarctica.

*Results were handled by third-party data controller

Top Rated Fields- Survey Result: The community survey (Fig. 2) identified two GHF fields as best suited for ISMIP-7: Stél et al. (2020) (Aq1),

using a multivariate similarity approach, and Losing & Ebbing (2021) (LE21), based on gradient-boosted machine learning. Aql uses a 20 km
orid; LE21 a oo km grid. For both fields, the resolution varies spatially depending on the weights of the observables included.

Overall Suitability - Antarctic Models

100

80 A

Figure 2. Online

Darker shades
represent the
percentage of
answers from ‘Solid
Earth modelers'.

- 3 Black circles indicate
the average rating
scores of the
individual modeled
fields. GHF fields that
are not suitable for
ISMIP-7 can still
provide insights into
Solid Earth
properties, while
certain legacy GHF
flelds remain
important due to
their methodological
N novelty.

60 -

Rating score

40 -

Percent of respondents

20 - -1

expert survey results.

Number of fields > 50 mW/m?

Number of fields > 100 mW/m?

g

0 5 10 0 5 10

Figure 1. Votemaps of Antarctic GHF fields. Left: The number of fields (see Fig. 2) that predict values
exceeding 50 mW/m?; or right: exceeding 100 mW/m?. Guimardes et al. (2020) is excluded in this figure
because only individual point values are provided with their study.
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Figure 3. Left: Aq1 by Stdl et al. (2020). Middle: Losing & Ebbing (2021). Right: Disagreement between both fields M and their uncertainties €,
calculated as |[Mi = M.| = (g1 + €2)/2. Positive values (shaded) indicate regions where the fields disagree beyond their respective uncertainty estimates.
The blue-grey contour outlines where disagreement equals the combined uncertainty. Negative values (unshaded) indicate agreement within
uncertainty bounds (Reading et al,, 2022). Disagreement is generally modest (<20 mW/m?) but exceeds 40 mW/m? in tectonically complex areas,
especially between the Wilkes and Aurora Basins. Differences likely reflect lithospheric thickness assumptions: Aql, based on seismic data (An et al,
2015), uses shallower Moho and LAB depths and includes Curie depth constraints (Martos et al,, 2017), resulting in lower GHF than LE21, which relies
on deeper gravity-derived interfaces (Pappa et al,, 2019).

Future Directions and Data Needs for GHF Fields Data Format & Availability:
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1. Integration of diverse datasets
2. Enhanced spatial resolution

3. Use topographic correction (e.g. Colgan et al,, 2021)

The data will be gridded onto

standard ISMIP-7, 500 m grids for
consistency with BedMachine

Recommendations for ISMIP-/:

1. Avoid averaging heat flow values from different studies, as their varying methodologies and strengths
are obscured in the process.

2. Adopt the latest, polar-tuned, multivariate composites: Stal et al. (2020) and/or Losing & Ebbing (2021)
(Fig. 3), avoid legacy, global, or sparse-coverage products.

3. Utilize the provided uncertainties as upper and lower bounds conducting ensemble runs to better
capture the range of possible values. This method allows for a more comprehensive assessment of
individual contributions to the overall uncertainty.

4. Include robust quantification and clear reporting of uncertainties

5. Extend beyond coastal boundaries to include the continental

shelf

Coming up:

e Community paper

- get in touch if you'd like to contribute
mareen.loesing@uwa.edu.au

o [ISMIP-7 workshop in Copenhagen, early 2026

(Morlighem et al., 2020) and
Bedmap3 (Pritchard et al,, 2025)
and provided alongside the
community recommendations

oQper.
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