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We appreciate that the reviewer thought the manuscript was well-written and suitable for
publication in HESS after revision. The reviewer provides some very thoughtful
recommendations for 4 substantive content changes. Three of these suggestions we would
enthusiastically implement. We considered the fourth case carefully and concluded that its
implementation would be misleading. We explain our thinking about all 4 of these
recommendations and provide extra details for the single case where we disagree.

We also thank the reviewer for all the diligent line-specific comments and technical
corrections that will greatly improve the readability and clarity of the manuscript.

1) We are thankful for the question about data quality and for the opportunity to clarify
how this was handled. ANLA acts not merely as a data “repository,” but in its mission as a
regulatory agency it performs its own data quality control procedures on the data it
receives. It is true that there are multiple environmental consulting firms responsible for
collecting the field and lab data in the ANLA database and for some parameters, such as
nutrients or metals, significant uncertainty can be introduced by differences in sample
handling and analysis, and one must be careful not to run too far and fast with a data
synthesis that relies on multiple labs and data collectors (as a general best practice).
However, in this case, we are analyzing oxygen, temperature, and turbidity, which are not
technically demanding and not sensitive to contamination. More importantly, we are
relying on comparisons within projects and the key metric—differences in upstream vs.
downstream values—are generated from measurements taken by the same personnel and
laboratory for each hydropower project. We reviewed all the reports (.pdfs) generated by
the consulting firms that performed the samples collection and laboratory analysis and
found no reason to doubt the validity or integrity of the data collection processes
employed. We also screened all data for statistical outliers and chemical/physical
plausibility (but found no errors/outliers to remove; we assume that such procedures had
already been effectively implemented upstream of our work). We are happy to add some
of this detail to the text.

 

2) The reviewer suggests adding information on sensor type and measurement precision
as a supplemental table. We agree that it is important to address the issue of field
measurements by different teams with different equipment. We will therefore outline in a



short table and text in the SI, noting that for this study the typical instrument precision is
less relevant than the relative accuracy between different measurements with the same
instrument in the field. Environmental temperature probes are typically precise to +/-
~0.01 C. Although their absolute accuracy depends on their certification and their shelf
life, we emphasize the fact that we are looking for differences of 2° C as a threshold for
ecologically meaningful change. Relative accuracies of commercial temperature sensors
are typically two orders of magnitude better. For total suspended solids the huge changes
we observed of 50 to 99% loss of TSS are two orders of magnitude beyond the precision
of turbidity probes. For oxygen, the most important metric relates to the issue how
reproducible DO values are following calibration and re-calibration. These metrics that are
not typically reported. But again, we are interested in detecting relative differences on the
order of mg / L, measured by the same person with the same probe during the same field
campaign. The risk of measurement bias by reproducibility of DO – values is therefore
minimized.

 

3) We agree with the reviewer that it would be worth more thoroughly introducing the
geographic context of Colombian hydropower beyond the single sentence we have on line
91. We will also follow the suggestion to add information to table S1 and putting it in the
main body of the article.

 

4) The reviewer’s suggestion to incorporate temporal information into the upstream-
downstream comparison figures is a logical one and they helpfully anticipate challenges to
its implementation (i.e. 12 symbols is probably too many). We had considered
implementing something like this for Figs. 3-5, but elected not to because we worried it
would distract from the central key result, which is the magnitude of contemporaneous
upstream vs. downstream measurements. Binning measurements into seasons looks like a
creative solution, but it is not helpful for identifying patterns because seasons are not
comparable across different parts of the Andes. The main seasonal changes are in rainfall
but depending on the position of the reservoir and catchment and orientation (east slope
of eastern Andes, west slope of western Andes, inter-Andean valleys, etc.) there may be a
bimodal or unimodal climate regime and the difference between wet and dry seasons may
be more or less dramatic, and the timing of wet vs. dry seasons may be different.
Additionally, since rains are conditioned by the North-South movement of the intertropical
convergence zone, the latitudinal position of a reservoirs modifies the timing of the rains
between northern and southern reservoirs. The reality is not so simple such that all the
problems with T and DO present themselves everywhere between January and March (for
example). In Fig. 6 we use symbols and the right panel to illustrate that seasonality is
important for the physico-chemical changes we observe, for this one project with monthly
sampling. But for the cross-reservoir comparisons (Fig. 3-5), we don’t use symbols
because we don’t have the data coverage assess seasonality for the entire portfolio. In
summary, the sparse intra-year data coverage and heterogeneity of climate across
projects make a seasonality assessment impractical (which is why we did not do it) and
therefore we do not feel that adding season information to Figs. 3-5 will provide any true
insights (but might even mislead where multiple well-surveyed reservoirs are clustered in
the same climate/geography) and would rather make the figure unnecessarily complicated
and more difficult to understand. We think there is an opportunity to examine the role of
seasonality more systematically in driving the changes we observe—there is clearly a link
between seasonal stratification and downstream water quality. Rather we see this as
separate analysis that would be part of a future work looking at local climate, physical
limnology (stratification dynamics), reservoir operation and the resulting downstream
condition.
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