
Response to Reviewer #2 

The reviewer is thanked for their comments on the manuscript. The responses and proposed 

modifications are outlined below (in blue)  

If I understand this piece of science correctly, it is a valuable criticism of the CMB method during 

baseflow estimation. This might be (very) interesting for the community as many studies before 

criticize (pure) hydrograph separation for its missing physical justification, i.e. call for tracer or 

isotope supported baseflow estimates. Here, the study argues that CMB calculations during specific 

flow periods might not be applicable to the entire flow series to gain a (valuable) baseflow estimate.  

Yes, that was the main message of the paper and hopefully it will be valuable as suggested. 

I guess the paper could be even stronger if more detailed information was given how a valuable 

CMB/SC method should look like (i.e., what kind of flow periods should at least be considered to 

reduce bias in baseflow estimation, see below). 

This can be done. The Conclusions (lines 309-319) contain some of that information but it can be 

made more explicit. If one wants to estimate groundwater inflows, then there needs to be a strategy 

that allows the SC of groundwater to be constrained. This can include ensuring that SC records exist 

over low flow drought periods when the intermediate sources of water have largely disappeared. SC 

values of groundwater from near the river would also be useful.  

A statement along the lines of “To better estimate groundwater inflows using the CMB technique, 

the SC records ideally need to extend over drought periods with low streamflow when groundwater 

dominates the baseflow component. SC values from near-river groundwater from within the 

catchment may also be useful in assessing this” will be added. 

I am not sure if the presented bias in baseflow estimation during high SC periods can be transferred 

1:1 to other regions than Australia. Or in other words, are the found deficiencies of the presented 

methods also an issue in more humid catchments, i.e., other regions of the world where typical 

ranges of SC might be very different to those measured in this study? 

That is an interesting and important question. It is likely that similar constraints apply in many 

catchments. The Barwon catchment is temperate (rainfall of 600-1050 mm) and is probably the one 

that best illustrates the points in the paper. The key issue is the salinity of the groundwater that in 

these catchments (and in others) is high by global standards, and which makes the contrasts 

between years more obvious. It may be that higher rainfall catchments are never only fed by 

groundwater (i.e. that there is always some component of interflow or bank return waters in the 

baseflow component).  

This again can be explored in the Conclusions, something along the lines of: “Because the 

groundwater in these southeast Australian catchments has high salinities, the differences in river SC 

values during dryer and wetter years is obvious. Other semi-arid to temperate catchments globally 

are likely to behave in a similar manner, although the differences may not be as marked if the 

groundwater SC values are lower. Catchments with higher rainfall may never be totally sustained by 

groundwater inflow; however, the CMB method may still be useable to estimate the relative 

importance of groundwater contributions to baseflow, especially if independent estimates of 

groundwater SC can be made”. 

 



A further concern in this perspective is the selection of catchments that are used to justify the 

outcomes of the study. I am not sure if the reference to the Supplement is enough to understand the 

characteristics of the study catchments (as there is also no map or other topographic or 

hydrogeological information on this catchments). At this point I ask myself how much regional 

distinctions are in the study and what about the transferability of the results (see above). To judge 

this, the reader might need more details on the catchments what from my point of view can be 

easily done by transferring information from supplement to the paper. 

More information can be made available. However, this would be better kept in the Supplement as 

the paper is focussed more on the methodology rather than the case studies. This is similar to the 

approach followed by the HESS papers of Yang et al. (2021) and Stoelze et al. (2020) (both cited in 

the paper), which also focussed on the methodology. As to transferability, several other streams in 

southeast Australia where we have good streamflow and SC records show similar behaviour (as 

noted in the answer to the previous question, this region is ideal for this analysis due to the high 

salinity of the groundwater). The catchments chosen were done so as they contained several 

suitable streams for the analysis (no reservoirs, little groundwater use). There is little value in adding 

streams from more catchments, although a comment in the Discussion saying that “Streams 

elsewhere in southeast Australia show similar SC variations between low- and high-flow years 

(Department of Environment, Land, Water and Planning, 2021), implying that the variation in 

baseflow components identified here are likely to be common” would help. 

More detail could be added to the Supplement, specifically catchment maps, topography, climate 

and landuse. However, to avoid distractions from the methodological aspects of the paper, it would 

be preferable to keep most of these details in the Supplement with a few more details at the start of 

Section 2.1. 

The study proposes a multi geochemical analysis in larger rivers to identify many/more sources of 

water: It would be nice to be more concrete here, e.g., what kind of geochemical analysis are 

needed, during which seasons or flow periods and what is meant with larger catchments. I doubt 

that larger catchments will offer a clearer signal as with increasing catchment area also often human 

interactions increase and regional groundwater systems will become more important. However, it 

might be worth to gain an additional review for this interesting study from the isotope/tracer or 

hydrogeological community. 

This section can be filled out, although I agree with the reviewer about the challenges. Basically, a 

tracer such as nitrate (concentrated in near-surface waters and can be measured autonomously) 

would be most useful. An explanation such as: “There are an increasing number of tracers that can 

be measured autonomously that may prove useful in this regard. For example, nitrate which is 

generally concentrated in surface runoff, soil water, and interflow but may be depleted in deeper 

groundwater, may help distinguish between water sources contributing to baseflow. Stable isotopes, 

which may also be measured continuously, may also be useable to differentiate water sources”. 

Minor comments 

    Fig. 5: What is the difference between the blue and white points (here circles and squares)? 

They relate to the two different methods of estimating SCb. The legend and the caption will be 

amended to explain that 

    Fig.3: A lot of overplotting is going on here. A density scatterplot might help out to see more 

details of the point clouds. 



There are a lot of data on the plots, but it is important to show all the points. A density scatterplot is 

less useful as it is the Q vs SC trend that is important. Reducing the symbol size and modifying the 

colours will help the plots look a little clearer, 

    Is the filter parameter of 0.93 justified by other studies in the same region or is it just a value from 

literature? Normally it is recommended to have values between 0.95 and 0.90 and the specific 

values has a high impact on the actual baseflow estimate. 

The 0.93 was the median value of the measured values for the catchments. The actual values ranged 

from 0.92 to 0.95. As noted in the response to Reviewer #1, the recession constants were calculated 

for the individual catchments and ranged from 0.92 to 0.95. The individual values can be used for 

the calculations in the revised version but it makes little difference to the numerical results and no 

difference to the overall conclusions. 

    In general, the axes labels of most figures are too small. 

These will be enlarged 

    The SM method is based on variable N. Is N somewhere reported for the specific catchments? 

And, is the assumption of N being a function of catchment area really valuable? 

N values can be added to the text and Table 1. The paper did not assume that N vas a simple 

function of catchment area (I agree that that is probably an oversimplification). As outlined on lines 

173-177, N was estimated so that the long-term baseflow method estimated from the sliding 

minima method was the same as that from the CMB (as proposed by Stewart et al., 2007). The 

values of N calculated in this way are larger than those based on area (which one would expect if the 

hydrograph estimated total baseflow and the CMB estimated mainly the groundwater input). 

Stoelzle et al. (2020) used a different approach to estimating N (based on the breakpoints in the BFI 

vs. N trends), but one that also produced different N values to those based on catchment area. The 

statement on lines 173-177 can be made clearer. 


