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Review of Obase et al. (TC, 2022 submitted)

This manuscript presents simulations of a 1D age and temperature model, mainly for the
Dome Fuji ice core and region, but also for the EDC ice core.
The main aim of the manuscript, as the title reads, is to infer potential old ice drilling sites
in the Dome Fuji region.
The manuscript is generally of excellent quality. It is precise and reads well.
However, I have a few suggestions for the authors which could further improve the
relevance of the manuscript.
I let the authors decide if they want to include these suggestions in their simulations, or
simply discuss them in the discussion and outlook sections.

Main comments:

- The model is interesting since it is a transient model, while other models used for the
same purpose were steady (or pseudo-steady).
However, the authors do not use the full power of this transient aspect of the model, since
they fixed the ice thickness.
As the authors wrote, the ice thickness is a primary parameter controlling the basal
melting/temperature and therefore basal ice age.
Therefore, a glacial-interglacial ice thickness change of 200 m can have an important
impact on the simulations.

- The authors find a shift between observed and simulated temperature profile near the
bed.
They reckon that this is due to polythermal ice, but there is another explanation.
Indeed, the pressure melting point is not so well known.
Appart from pressure, it also depend on the impurities and air content of the ice.



Catherine Ritz discussed that in a thesis 30 years ago, and this discussion is still relevant I
think.

- The 1D simulations for EDC are not discussed as much as the simulations for DF.
I understand the authors have deeper interests for Dome Fuji, but I think it could make
the manuscript more valuable if the EDC case is discussed more.
For example, I would have been interested by a graph showing the basal melting
variations at EDC with time.

- On the contrary, I did not find the simulation along the DF-NDF transect so interesting.
To make it really interesting, it would have been necessary to invert the parameters (in
particular accu and GHF) to fit the observed isochrones.
There is no reason to assume accu varies linearly and GHF is constant.

- The thermal parameters of the ice (conductivity, heat capacity) are not so well known.
There are several parametrizations.
Conductivity also depend on the fabric, which makes it even more challenging to estimate
them.
I think a discussion on these different parametrizations would have been valuable.

- Catherine Ritz showed a long time ago that it is best to simulate the temperature
variations in the bedrock.
Indeed, temperature waves propagates in the upper continental crust and the geothermal
flux at the ice-bedrock interface cannot be assumed constant with time.

- It would have been interesting to make a Monte-Carlo simulation for DF and EDC to see
which sets of parameters are acceptable.
Here, the parameters are changed one after the other but there are probably covariances.

Minor comments:

- l. 77-80: What is important for applying a 1D ice flow model is not the value of the
horizontal velocity, but how the ice flow parameters (e.g., ice thickness) varies upstream.
For example, an ice flow line can be 100 km long with a surface velocity of 1 m/yr, and a
1D model could still be appropriate if everything is constant upstream.

- l. 97-98: Parrenin et al. (2017) did not exactly assume that basal melting was constant.
They used the pseudo-steady assumtion, which states that temporal variations in basal
melting are the same than temporal variations of surface accumulation rate.



- eq. (2) and l. 130-131: I think there is an inconsistency here.
As eq. (2) is written, a positive value of Mb means ice refreezing, not melting.

- l. 133-134 and eq. (3): This equation was first formulated in Parrenin and Hindmarsh
(2007).

- l. 145-146: Regarding the neglecting of heat production, I think it could justified by the
small ice deformation near a dome (very low horizontal shear which is the dominant factor
elsewhere).

- l. 146-148: There are different parametrizations of ice conductivity and thermal capacity
(see comment above).
These are not discussed here, but I reckon they can have an important effect.

- l. 148: Is it not 917 kg/m^3 the standard value for ice density? (note the wrong unit in
the manuscript).

- eq. (5) and (6) assumes a constant geothermal heat flux, which is not the case since
heat waves propagate in the upper continental crust (see comment above).

- l. 164-166: I don't understand this sentence here. The formulation of the model does not
allow for polythermal ice, so there is no reason to decrease the vertical resolution.

- l. 203-205: Could you please write the equation relating SAT and accu?
Is it the saturation vapor pressure relationship?

- l. 216: I find it a shame that the ice thickness is fixed despite the model being transient
(see comment above).

- l. 228-230: It would have been possible to initialize the age and temperature profile with
steady profile, instead of constant values, for a faster convergence.

- l. 247-248: The obs-model temperature shift near the bed is probably due to the
formulation of the pressure melting point (see comment above).



- l. 261-263: For sure! Without basal melting, the age is infinite at the base.

- l. 296: Parrenin et al. (2017) also estimated the GHF at EDC (Figure 5c), but the value
(~60 mW/m^2) is far higher than what you obtained here.

- l. 299: I find this paragraph a bit short (see comment above).

- l. 317-326: It would have been interesting to make a Monte-Carlo simulation to see
which sets of parameters are acceptable (see comment above).

- l. 364-379: This is a very simplified transect simulation (see comment above).

- l. 424-425: Instead of using polythermal ice, use a different parametrization of pressure
melting point.

- l. 460-462: Of course, Lilien et al. find different results since they simulated BELDC and
not EDC, with a very different ice thickness.
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