
Dear authors, 

 

Thank you for your revised manuscript. I have looked at your revised manuscript and have a few further 

comments as follows. I would appreciate if you could address my comments. 

We thank the editor for going over our revised version and providing constructive suggestions. We have 

carefully addressed the comments in the revised manuscript (shown with track changes), as outlined 

below (in blue color). We hope our revised version, reframed as benchmarking large-scale hydrologic 

model with watershed hydrologic model, provides better clarity on our work.     

L47-50: Addifionally, all GHMs are not created equal, and differences in process representafion can lead 

to substanfial disagreements in simulated responses among models (Krysanova et al., 2020; Gnann et al., 

2023). In northern regions, some GHMs may perform poorly due to the lack of representafion of cold-

climate processes (Gädeke et al., 2020). 

Please consider removing these sentences. The same is true for basin scale models. No models were 

created with idenfical processes. They also repeat what you already discussed in the previous paragraph. 

The first sentence in this paragraph can join the previous paragraph as a concluding sentence for that 

paragraph. 

We deleted the second sentence in the paragraph [L50-52], but decided to keep the third sentence since 

our study is on the northern region, and we feel that it is important to bring up the point that the lack 

representafion of cold-climate processes may lead to poor results in northern regions.  

 

L51-55 

Improvement to GHMs also include many studies on using the regionalisafion techniques. I think it is 

important to discuss this very briefly. 

We added a sentence outlining the advances in regionalizafion method in improving the performance of 

GHMs [L58-59]. 

 

L51-52 the predicted convergence of GHMs with WHMs (Bierkens, 2015; Bierkens et al., 2015) is being 

realized 

Please consider removing the first half of the sentence as the second half makes the message clearer. 

Deleted first part of the sentence as suggested [L61]. 

 

L66 set up at a river basin scale 

I am not convinced that you are comparing a GHM with a WHM if they are both set up and calibrated at 

a basin scale. A GHM is labelled as a global model due to its coarser spafial resolufion and less detailed 

calibrafion or somefimes even without calibrafion. The VIC model can be equally set up as a GHM. The 

way the CWatM is set up in this study makes it a WHM as well. I agree with RC2, “This is sfill a valuable 

comparison, but needs to be framed differently (i.e., not as a comparison of a GHM to a WHM)”. The 

revised manuscript is sfill not convincing. I suggest the study be framed differently and the fitle be 

updated. I think what you try to demonstrate with this study is the fact the CWatM originally developed 



as a large scale or global scale HM can perform as well as a WHM, which means the CWatM is highly 

adaptable and representafive of hydrological processes for different parts of the world. 

 

We agree with the editor that reframing the study to befter describe how the two models are being used 

will be beneficial.  Our main objecfive is to benchmark the historical performance and future projecfions 

from a large-scale hydrologic model, setup at a large river basin scale (275,000 km2), with watershed 

hydrologic model, setup with mulfiple subbasins. We agree that calling CWatM as a global hydrologic 

model in this study is not accurate, and we believe “large-scale hydrologic model” befter describe the 

CWatM applicafion in this study. To that end, we have reframed our study by more clearly arficulafing 

our research quesfions: (i) can a large-scale hydrologic model (LHM), setup at a river basin scale, 

replicate the historical simulafions and future projecfions from a WHM, configured with mulfiple 

subbasins? (ii) how do the structural differences in the two modelling approaches affect the magnitude 

and direcfion of projected hydrologic response? [L81-84]. We have also revised the fitle according to this 

reframing: “Benchmarking historical performance and future projecfions from a large-scale hydrologic 

model with a watershed hydrologic model”. We also revised L64-77 according to this reframing. 

Furthermore, we have revised secfion 3 to befter describe the major difference between the two model 

setups and structures, and linked back to our research quesfions.  Specifically, CWatM is configured over 

two subbasins of the large river basin, while VIC is configured over 28 subbasins, according to research 

quesfion (i) [L140-142; L145-146]. We agree that VIC could be set up as a large-scale model [L144-145], 

but we used VIC as a WHM because its model structure (consisfing of full energy balance model and 

frozen ground formulafion) is more tailored to the condifion of the northern basin [L121-123]. 

Addifionally, we revised secfion 3 to clarify that the differences in processes representafion between the 

two models as a basis for addressing research quesfion (ii) [L154-166]. We have also revised abstract 

[L10-15] and conclusions [L441-448] according to this reframing.    

 

Table 1 

Please be consistent with the spafial resolufion by using either arc-second or arc-minute. And there is no 

need to include both, e.g. 5 arc-minute (300 arc-second). You only need to keep either one of them. 

The resolufions in brackets were added according to the suggesfions by reviewer # 2. Everything is now 

in arc-seconds. 

 

RC2 comment on “the calibrafion of the VIC takes the NSE, LNSE, and VB into account, while the CWatM 

is calibrated on the KGE.” 

The revision regarding the objecfive funcfion is mostly fine, but it would benefit the readers if you could 

add a sentence in Secfion 5 that the two models were calibrated using different objecfive funcfions and 

could potenfially lead to some of the differences. 

 

We have added a sentence at L261-262: “The two models are calibrated using different objecfive 

funcfions, which could potenfially lead to some differences in the model performance.” 


