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Reviewer #1 (Remarks to the Author):

Review of “Surface and subsurface dynamics of a perennial slow-moving landslide from ground, air 
and space » by Xie Hu, Roland Burgmann, William H. Schulz, and Eric J. Fielding

This paper studies the motion of the Slumgullion landslide in Colorado using hybrid remote sensing 
data (Sentinel 1 and UAVSAR) and three extensometers located in the landslide area. The authors 
are able to extract the velocity field of the slide between 2011 and 2018. Using a two layers 
mechanical model, they are able to infer the geometry and rheology of the landslide.

I found the paper very interesting, well written with clear figures. I am unable to judge the SAR 
measurements but rely on the high expertise of the authors. I will just comment on the 
mechanical model. I find the paper suitable for publication in Nature Geosciences once the authors 
have answered to the comments mentioned below, that I think are minor.

The mechanical model is described in the supplements (Fig S7). I think that this simple model 
captures the essential features of the dynamics of the landslide: a rigid plug moves on top of a 
viscous layer with non Newtonian rheology. The channel model (Fig S8a) is converted into a 
geometry (Fig S8b) more consistent with the actual geometry of the Slumgullion landslide. I have 
the following questions concerning the modeling:

-p should be the effective normal 

not clear to me if the yield stress is used in the modeling. If yes, what are 
the pore pressure taken into account? If not, could you explain why it is not used?

2) Channel configuration: my felling is that formula S7 is incorrect. The second term on the right 
hand slide of the equation is dimensionless while it should have the dimension of a length like D0. 
I would expect the function H(z) to verify H(-L/2)=H(L/2)=0 and H(0)=D0 which is not the case. 
Please correct this.

3) Channel configuration parameters: what are the parameters obtained by least square 
ad
no discussion on the reliability of those estimates. Please provide this.

4) Pore pressure diffusion model: this part of the modeling is crucial and I had troubles 
understanding the model in detail. The 1D diffusion model is simple and I have no questions on 
this part. For the pore pressure part, I understand that the fluid water recharge is converted to a 
pore pressure distribution at the surface P(z=0) using a infiltration factor r (S10). Giving (S10) as 
initial condition to (S9) could allow the derivation of the time evolution of pore pressure with 
depth, if the bottom depth of the model is known (which should be the case from the Channel 
configuration part). I don’t understand how the hydraulic diffusivity and the median pore pressure 
are obtained based on the observation that ground water lies 2m from the ground surface. Please 
detail this part.

Hugo Perfettini



Reviewer #3 (Remarks to the Author):

The main claim of this article is a rather deep investigation of a single landslide merging the 
experimental data obtained by 2 satellite passages (SAR operating in C-band), 4 flights with an 
airborne L-band SAR and 3 extensometers. All the used remote sensing techniques are well-
known. Many landslides in the world are monitored in the same way. I have to precise that I’m an 
expert of remote sensing, not an expert of fluid dynamics, so I am not able to judge the model the 
authors use for analyzing the dynamic behavior of the landslide. Nevertheless, correlations 
between hydrometeorological data and displacement are well known in literature.
Therefore, as far as my field of expertise is concerned (remote sensing of landslides), I do not see 
a major step ahead in this article. I think that this article could be published more properly in a 
specialistic journal. 







 



�







REVIEWERS' COMMENTS:

Reviewer #1 (Remarks to the Author):

The authors have answered in a satisfactory way to all my comments. I have no hesitation in 
recommanding this paper for publication as it is, and want to congratulate them for the quality of 
this work.

Hugo Perfettini 


