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The authors investigated how lake and watershed properties and meteorological conditions
influence the water balance of thermokarst lakes in the tundra uplands east of the
Mackenzie Delta in the Northwest Territories of Canada. They sampled 25 lakes for isotope
analysis five times in 2018, beginning before snowmelt on May 1 and ending on
September 3 to calculate the ratio of evaporation-to-inflow (E/I) into the lakes and
estimates the average isotope composition of lake source water (δI). They indicated the
range of average E/I ratios compared very well with watershed area to lake area (WA/LA)
parameter (R2 = 0.74). Furthermore, they used this relationship to predict the average
E/I ratio of 7340 lakes in the region, finding that lakes are not vulnerable to desiccation in
the region. The authors have a good data and other measurements that could compliment
isotopic computations to establish a surrogate.

 

While the general idea for finding a surrogate parameter which is easier and less
expensive to measure or used to estimate E/I ratios laudable, the competent application
of the time-tested evaporation model (water -isotope -mass balance method) used by the
authors to justify this surrogate build up is doubtful. There are several assumptions that
were made or glossed over in the paper that are difficult to justify, and these make it
difficult to accept the results as they are presented. A major update of the assumptions
and re-evaluation of the E/I computations is suggested. 

 

Below are a few suggestions to improve the paper.



The authors indicated that the 25 lakes cover a range of watershed sizes, surface areas,
among other characteristics (which include vegetation, land use type, rolling hills etc) and
that the lakes were sampled as either a headwater lakes or a downstream lakes (line
70-75). The above information suggests the ff:

1) that the isotopic behaviour/ responses to evaporation from these lakes may vary widely
and hence there is the need to individually and separately evaluate the LEL, h, delta P,
delta A, and finally E/I and not lump them together as shown in Figure 3; I encourage the
authors to study Bam and Ireson 2019 https://doi.org/10.1016/j.jhydrol.2018.12.032
since this work is similar.

2) there is a need to account for the inflow and outflow fluxes to these lakes, I did not see
this accounting process or equations, neither was there a stated assumption that these
fluxes have been considered negligible within the case and the period and why;

3) If even we assume that these lakes are well-mixed throughout the period (this
assumption was not made though), precipitation addition and output fluxes are negligible
and hence E/I ratios could be computed; we know a range of other factors that do
significantly affect evaporation rates from lakes and hence lake isotope composition and
ultimately the E/I. Among these are the exposed surface area, depth, the geometry/ basin
bathymetry, vegetation cover etc., are all these the same of the 25 lakes? I believe the
authors have sufficient data to account for these parameters, since the ultimate goal is to
find a surrogate.

4) the choice or search for delta P (initial lake water isotope composition) using the
intersection point of the LMWL and LEL is not clear. We see in Figure 3 that both May (and
Sept ) samples plotted on or above the LMWL and if for anything the isotopic compositions
of the May /June samples could be used as the starting point for those lakes to estimate
the E/I between May and Sept or August. Extrapolating the LEL to the bottom to meet the
LMWL to find initial source water has been proven to be unrealiable (sese Bennettin et al.,
2018, https://doi.org/10.5194/hess-22-2881-2018) .

I would recommend that since five (5 ) samples were collected from each of the 25 lakes
from May to Sept, it will be useful an LEL is constructed for each of the lakes and used
together with the rainfall isotopes and temperature measurements to estimate the dA for
each of these lakes (see Bam and Ireson 2019; Bennett et al., 2008; Gibson et al.,
2008a,b,2016; Gibson and Reid, 2014; Skrzypek et al., 2015). Use the May/June sample
isotope composition as the initial lake water isotope to estimate the E/I for the period
(May/June to Sept where feasible).

There cannot be any E/I estimate outside the ice-free period, water fluxes lost during the
dry winter periods originate from the sublimation of frozen ice over and snow, which



covers on the surface of the lakes. The lakes are closed to evaporative losses prior to the
open-water season.  

 

Other observations are made in the pdf document attached

Please also note the supplement to this comment: 
https://hess.copernicus.org/preprints/hess-2022-279/hess-2022-279-RC3-supplement.pdf
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