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The manuscript presents a method which allows to compute the lithostatic pressure in
geodynamic models. This method is not new, but it is here clearly explained, as is its
advantage over another common approach (the introduction does a great job at
highlighting the difficulty/complexity of computing the lithostatic pressure in various
common cases). It has also the merit to work in all kinds of geometries. The manuscript is
well structured and reads well. The chosen examples speak for themselves. 

I have quite a few minor comments/questions which I list hereafter. I believe that there is
one missed opportunity: the authors do not discuss the case of compressible materials
(with potentially with self-consistent gravity) at all. Since it is expected to render the
pressure calculation much more complex, and since compressible models are common
(esp. in mantle dynamics) I believe this warrants at least a discussion in the manuscript.

C. Thieulot

line 13: may be add Glerum et al 2018? (https://doi.org/10.5194/se-9-267-2018)
line 20: why not denoting the pressure at the surface x_s' simply P_s and avoid overbars
altogether?
line 21: overbar missing on P_0
line 72: it is obvious why the lhs terms of eq3 become zero when v=0, but maybe a short
sentence could be added to explain why the deviatoric stress is then also zero.
line 78: taking the divergence of the momentum equation is indeed common practice in
CFD, but this does not justify why the approach is taken here. After all, grad(p)=rho g is a
differential equation that could be tackled 'as is'. I think why the divergence approach is
necessary should be made clear.
lines 80+: maybe a short discussion is warranted about the nodes at the corner of the
domain? since the intersection of \partial\Omega_i and \partial\Omega_surf is zero, these
nodes belong to one or the other.
line 90: existing->existed



line 103: why introduce F=grad(P) in Eq.11 and never use it further? grad(P) could
replace F in Eq.10 and it would make the presence of Eq.8 terms more obvious.
line 114: straightforward
line 132: is 'rad' commonly used? 
line 125: '2D spherical coordinates' -> polar coordinates?
line 126: one usually speaks of the CMB, so core-mantle boundary.
line 127: this is a bit unusual. In polar coordinates one would take theta \in [0,pi] and x=r
cos\theta. 
line 131: 'aims showing'
line 142: there is a minus sign issue wrt to Eq.3
line 145: Eq.17 is not needed, simply refer to Eq.4
line 146: dependent
line 148: in the previous section rho depends on position. If so, it cannot be inserted in
the diffusion term to make the heat diffusivity coefficient kappa
lines 149-150: are the weak forms of the Stokes equations really needed here? they are
presented in May et al 2015 about the pTatin3D code. Case in point these equations are
not numbered so they are not referred to in the text.
line 151: is Q1 really used for temperature ?
line 156: in Eq.19, the exponent should read (1-n)/n or (1/n)-1
line 158: the \dot{epsilon} term in Eq.19 is not the second invariant of the strain rate, but
rather the square root of the second moment invariant. 
line 159: second epsilon_{ij} missing in equation
line 161: Although not mandatory, there usually is a factor 2 in the denominator of eq21
(e.g. see eq 7 of Glerum et al) because of the relationship tau =2 \eta \dot{epsilon}.
line 172: is it really a Boussinesq approximation if density depends on pressure?
line 173: rho0 is not the 'initial' density. It is the density at T=T_0 (T_0 is missing in
Eq.22)
line 189: Eq.24 could be written in a more compact form, eg.g {\bm v}=(1,0,0)cm/yr 
line 192: mismatch of parenthesis/square bracket
line 194: the pressure dependence of the density in Eq.22 makes Eq.5 nonlinear but this
is not discussed. Aside from this, why is P_l computed only once per time step (and not
even at every non-linear iteration?)
Also, prescribing P_l below te Dirichlet b.c. on the x faces echoes the work of Chertova et
al 2014 (for example), but I am a bit puzzled by what it means to prescribe P_l on the z
faces (In the free-slip model, it is akin to say that the model is infinite in the z direction
but quid when P_l is prescribed?)
line 246: it is 

 

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

