
Reviewer #1 

The authors have made significant improvements to their original manuscript. I commend 
them for their detailed responses and the updates that they have made. The revised 
manuscript is certainly longer than the original, but nearly all of the text is necessary to fully 
understand the simulation results. Overall, this paper makes a valuable scientific 
contribution, is a good fit for the journal, and should be publishable after some minor 
changes. Almost all of my comments have been addressed and I have only a few follow-up 
comments: 

We would like to thank the reviewer again for their constructive suggestions/comments. We 
appreciate the time and effort the reviewer dedicated to providing detailed feedback, which 
has been instrumental in strengthening the presentation and impact of our paper. 

 

Original comment: 

"Fig. 4: What are the values outside of the UCRB watershed boundary and why does the 
resolution appear to be lower beyond that boundary in PF-LIS? Are those cells identical 
between the two simulations?" 

 

Authors' response: 

"Yes, the cells are identical between the two simulations. The outer boundary of the UCRB 
was simulated using LIS/Noah-MP only. The right panel shows the simulated values for the 
interior of the UCRB when ParFlow is activated, and the coupled system is used for soil 
moisture simulation. This figure highlights the contribution of the coupled system in 
providing more detailed information about soil moisture simulation and its relationship to 
the region’s topographic characteristics." 

 

Reviewer's response: 

"The cells don't look identical. Based on the authors' response above and lines 412-415 in 
the manuscript, I still don't understand the source of results plotted outside of the UCRB 
watershed boundary. It seems there are two options: 

 



1) the ParFlow-LIS/Noah-MP simulations include LIS/Noah-MP simulations of the entire 
rectangular grid. The ParFlow coupling is turned on inside the watershed boundary and 
turned oY outside the watershed boundary. 

2) the ParFlow-LIS/Noah-MP simulations were only performed within the UCRB boundary. 
Results presented outside of the UCRB boundary in the right panel of figure 4 are copied 
from standalone LIS/Noah-MP simulations shown in the left panel of figure 4. 

I assume that option 1 is correct, because it looks to me as though the cells are not identical 
outside of the waterhsed boundary (e.g., soil moisture is lower in the southwest corner of 
the right panel than in the left panel of figure 4). If so, please update lines 412-415 to clarify 
this distinction. It may also be beneficial to add a sentence to the captions of figures 4, 5, 8 
and 9 clarifying this distinction. 

 

Thanks so much for the constructive comment. Yes, option 1 is correct. I added the following 
text to the revised manuscript to address this comment. I borrowed your comment above as 
it was already very well written, helping readers to understand what is shown in figure. Please 
see lines 410-413 in the revised manuscript. We also added a sentence to the captions of 
figures 4, 5, 8 and 9 for clarifying this.  

“Please note that the ParFlow-LIS/Noah-MP simulations include LIS/Noah-MP simulations 
of the entire rectangular grid. The ParFlow coupling is turned on inside the watershed 
boundary and turned oB outside the watershed boundary.”  

 

And here is the sentence added to the figures’ captions.  

“ParFlow-LIS/Noah-MP runs cover the full grid, with ParFlow coupling active inside and 
inactive outside the watershed boundary.” 

 

Moreover, are performance metrics for region 1 and region 2 calculated over the entire 
rectangles or only over the portion of those regions within the UCRB? Please clarify this 
calculation in the text. If they are calculated over the entire rectangle, I assume that PF-LIS 
outperforms LIS in region 2 because region 2 is mostly within the watershed boundary, 
whereas region 1 contains many more cells outside the UCRB." 

To address this comment, we added the following text to the captions of figures 8 and 9. 

“Note that the performance measures are calculated over the entire rectangle” 



Other follow-up comments: 

Lines 191-193: "It is important to note that the primary goal of this paper is not to compare 
the performance of the PF-LIS/Noah-MP system to LIS/Noah-MP or any other coupled 
system." 

I don't fully understand the nuance that this sentence is trying to convey. Most of the 
results (Figure 5-9) compare ParFlow-LIS/Noah-MP and LIS/Noah-MP. Please clarify if you 
can. 

Yes, this is confusing. We have decided to remove this sentence from the text.   

 

Line 332: Is there a citation for these estimates of snow coverage? 

Yes, I added a citation here to support this statement.  

Tran, H., Zhang, J., O’Neill, M. M., Ryken, A., Condon, L. E., and Maxwell, R. M.: A hydrological 
simulation dataset of the Upper Colorado River Basin from 1983 to 2019, Sci Data, 9, 
https://doi.org/10.1038/s41597-022-01123-w, 2022. 

 

Lines 412-415: The copyeditor would probably pick this up, but ParFlow/LIS-Noah-MP and 
LIS-Noah-MP are spelled diYerently here than in the rest of the manuscript. I got confused 
on the correct use of "/" and "-" when typing up my responses. 

Thank you. Corrected. We further checked this throughout the entire manuscript.  

 

Line 548: Does this statement refer to steep topographic gradients? Steep hydraulic 
gradients? Steep temperature gradients? All three? 

It is topographic gradients. We revised this sentence and checked this throughout the 
entire manuscript.  

Line 565: I recommend the authors mention here that ParFlow's representation of lateral 
overland flow also contributes to improved accuracy in complex terrain. 

We added this to the revised manuscript. Please see lines 569-570. 

“ParFlow's representation of lateral overland flow contributes to improved accuracy in 
complex terrain.” 

 



Reviewer #2 

General Comment:  

The authors present a case study on a coupled modeling system that integrates ParFlow 
with LIS/Noah- MP to simulate land surface and subsurface hydrologic processes in the 
Upper Colorado River Basin. Model outputs from LIS/Noah-MP and PF-LIS/Noah-MP are 
compared with in-situ and satellite observations of soil moisture, streamflow, water table 
depth, and terrestrial water storage.  

 

The revised manuscript shows improved clarity, particularly in highlighting the novel 
contributions and strengthening the overall presentation. The significance of the study is 
now better conveyed, and the discussion are clear. Overall the paper is well-written and 
suitable for publication after addressing the minor comments below.  

We would like to thank the reviewer again for their constructive suggestions/comments. We 
appreciate the time and effort the reviewer dedicated to providing detailed feedback, which 
has been instrumental in strengthening the presentation and impact of our paper. 

 

Minor comments:  

Table S1. (1) The spatial coverage is diYicult to interpret. Please ensure the latitude and 
longitude values match those used in the corresponding figures for consistency and ease 
of comparison; (2) Noah-MP outputs are described as Parflow output datasets, which 
could be confusing. If you mean Parflow with LIS/Noah-MP outputs instead of ParFlow 
outputs, please clarify. 

 

Thanks much for the comments. We addressed these in the revised supplementary file.  

 

 

 


