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The paper “Patterns and drivers of water quality changes associated with dams in the
Tropical Andes” by Winton et al. presents an assessment of the effect of Colombian dams
on downstream water quality, specifically focusing on temperature, oxygen availability and
sediment loss. Even though I find the paper clearly written, I think that is has some
methodological drawbacks that need to be clarified. Given the relevance of the paper for
the management of water resources in the tropical Andes, I consider it could be suitable
for publication in HESS after some points described below are implemented in the
manuscript. 

 

General comments

 

Data quality assessment: Even though the authors mention that the presented data has
been curated by the ANLA (L.309), there is no information on how this procedure was
carried out, so that the presented data can be reliable. Also, the authors must have
carried out a quality control of the available data before using it in their analyses. This
procedure is remarkably important considering that the data in the ANLA “repository”
comes from different sources. The methodology should clearly specify how such a
procedure was conducted so that the use of all presented data and the results from their
analysis are justified.

 



Measurement methods: The paper should include a table summarizing the methods used
for obtaining the presented data (e.g., measurement method, accuracy) at each sampling
site as supplementary material. 

 

Description of study sites: Section 4.1 nicely describes some specific features of the
monitoring sites which are important for interpretation. However, the paper would benefit
is such features are described earlier in the manuscript (e.g., a new section 2. Description
of study sites). The study areas should be described in the paper and summarized in a
table including relevant information such as coordinates, elevation, state/province, depth,
length and volume of reservoir, management. Part of this information is currently
presented in tables and figures in the supplement, but is it important that the reader has
direct access to it in the main body of the paper. Such information could be added to
Table S1 and embedded directly in the manuscript. 

 

Temporal component: Considering the heterogeneity of the data (1 to 12 sampling dates
in 2018), it would interesting to specify when the monitoring was carried out at each of
the study sites (e.g., the different symbols used in Fig. 6 for Urra Reservoir). However,
using too many symbols might complicate the plots visually. I suggest that the year is
divided in 4 season (e.g., January-March, April-June, July-September, October-December)
and that different colors per each season are used. In that way, differences among
seasons could be observed and perhaps some additional insights into the role of temporal
variability on the effects of dams on water quality parameters. This could even be done in
current figure 6 in which the use of 12 different symbols makes it complicated to detect
monthly temporal variations.

 

Ground water inflows: I would appreciate if the authors could comment on the potential
influence of groundwater inputs on thermal and oxygen stratification in section 4.1.

 

Specific comments:



 

Titile: I think the title is a bit too broad both in terms of the topic and the region. I
suggest the following title that I consider more appropriate based on the presented data
and geographic scope or something along those lines: “Changes in thermal regimes,
oxygen availability and sediment loss associated with dams in the Colombia”

 

P1.L20: specify the number of sites included in the analysis

 

P1.L22: specify percentage of all sites or number of sites 

 

P1.L25: specify percentage of all sites or number of sites

 

P3.L75: not sure what this means “with hypoxia is intolerable”

 

P3.L92: there is only one Andean Cordillera, but with different branches. Please correct
accordingly

 



P3.L95: specify if the companies are private, public, and/or both types.

 

P4.L103: I suggest including Table S1 directly in the manuscript instead of as a
supplement.

 

P4.L116: specify what “deep waters” mean in this context

 

P4.L117: explain how the sites are assigned to these categories

 

P4.L117-118: specify the data, equation and assumptions used to estimate Froude
number

 

P4.L124: please rephrase without using the verb “feel”

 

P5.L143: here it says that data are from 2018, but in figures 2-5 it is reported (either
2017 or 2018). Please revise and correct where needed

 



P5.L149: Table S2 is very relevant. I suggest including it in the main body of the paper
instead of as supplementary material

 

P5.L153: I suggest including Figure S1 in the manuscript and keeping S2 and S3 as
supplementary material.

 

P6.L171: even though the text mentions 12, the figure actually shows 15. Please revise
and correct accordingly

 

Section 4.1. The description of the sites should be included earlier in the manuscript, and
here only the relevant aspects should be emphasized.

 

P5.L190: how was the residence time of deep water estimated? Please specify

 

P5.L191: Again, I think it is worth it including Fig. S1 in the paper

 

P10.L300-304: This paper (Pesántez et al., 2021) presents an automated sensor which
allows measuring chemical water quality parameters in tropical Andean stream at high-



temporal frequency. I think it could be useful in this part of the discussion.

 

 

Technical corrections:

 

P1.L22-25: Very long sentence, please split into 2 or more shorther ones.

 

P1.L30: “These findings HIGHLIGHT the importance of IMPLEMENTING environmental
monitoring…..”

 

P2.L36: “… hydropower GENERATION, which is…”

 

P2.L39: replace trade-off by effects

 

P2.L42: replace too often by frequently



 

P2.L56-58: use comma instead of semicolon when listing

 

P3.L79: replace though by through. “… largely GOVERNS …”

 

P3.L82: Does stratification lead to … (i.e., delete “the” from the question)

 

P4.L113: qualitatively ASSESSED

 

P8.L230: BOCACHICO

 

 

FIGURES

 



Figure 1: I suggest replacing “GENERAL LOCATION” by SOUTH AMERICA in the inset map.
Also, the legend of the largest circle should be >70km2, not “<”

 

Figure 3: add dashed horizontal lines at +2C and -2C for reference of the thresholds
described in the paper

 

Figure 4: add a dashed horizontal line at -2 for reference of the threshold described in the
paper

 

Figure 5: add dashed horizontal lines at -50 and -99% for reference of the thresholds
described in the paper

 

 

SUPPLEMENTARY MATERIAL

 

Table S1: missing important information such as coordinates, elevation, period of
sampling. Include this in the main body of the text.

 



Table S3: Specify what the colors mean

 

Figures S1, S2, and S3: the text of these figures are not in in English, please revise and
correct.
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