Dear Dr Ibarra,

thank you for bearing with us while we awaited the referee report. We have now received this,
and as you will notice, the reviewer still has substantial concerns about the manuscript. I think
that these are justified, especially in view of the fact that you pitch the study as a methodological
advance. I agree with that focus, but it does mean that the manuscript should present substantial
methodological novelty to arrant publication. As the presented method is essentially a type of
bias correction, in itself this novelty is not very high. However, I agree with the reviewer that it
can be enhanced by putting a stronger focus on the implementation, validation, and discussion of
the errors of the method, as the reviewer elucidates in their 5 points.

In addition, the reviewer also makes some very pertinent specific comments, which would also
need to be addressed in an eventual revision.

I would be willing to consider a revised version of your manuscript if you are willing to address
all these issues but please note that I will seek further approval of the reviewer to ensure that
their comments have been addressed to their full extent.

Kind regards

Wouter Buytaert
handling editor

It was nice to read this manuscript again. I still think that the data are unique and that the
comparison with the GRUN dataset is useful — even if to just show the errors in blindly using
these model outputs. However, I still have several main comments. These include 1) the need for
some more comparisons of the observations and GRUN output (e.g., flow duration curves or



flow percentiles) to strengthen the analysis, 2) the need to discuss the effects of errors in the
rainfall data used in the GRUN ‘simulations’, 3) the mismatch between the interpretations
regarding hydrological processes and the monthly time scale of the data, 4) the way the
bootstrapping for the bias correction factor is implemented, and 5) the need for rewording some
of the text to make it more accurate and improve readability.

1) the need for some more comparisons of the observations and GRUN output (e.g., flow
duration curves or flow percentiles) to strengthen the analysis,

2) the need to discuss the effects of errors in the rainfall data used in the GRUN ‘simulations’,
3) the mismatch between the interpretations regarding hydrological processes and the monthly
time scale of the data,

4) the way the bootstrapping for the bias correction factor is implemented, and

5) the need for rewording some of the text to make it more accurate and improve readability.



Specific comments:

L 100: I still do not understand the description of the data quality categories. What is meant by
“the actual gauge height vs height computed”? I assume that you are looking at the rating curves
here. Do you mean that xx% of the level observations are within the range of the measurements
used to create the rating curve? or something else?

Figure 1: The font is very small — particularly when the figure is rescaled to the journal pages.

L189-197: This section is a mixture of explanations on what is discussed and shown in the next
sections and some initial results. I would include the results in section 3.1 and significantly
shorten the remainder of the section or remove it completely so that you can use the “word
space” to show more comparisons or more thoroughly discuss the results.

L190: Is a VE of 0.50 really a reasonable prediction? Doesn’t it suggest an error of about 50%!!
Section 3.1. Mention the range (and average) of the NSE and NSE(log) values. What are they
and for how many of the catchments is it better than 0 or 0.5? This would actually tell me if
GRUN has some skill in predicting the flow across a region.

Section 3.1 and 3.2: The structure of these sections is a bit confusing and leads to repetition. It is
probably better/more logical to first discuss the pooled data as you do in 3.0, then the range of
NSE and NSE(log) values for the individual catchments, the prediction of the average and



median flows, the prediction of the interquartile range, and then finally the prediction of the peak
flows and minimum flows.

Most of the comparison of the data (and section 3.1) focuses on the peak flows. This is
interesting but since this is the absolute peak it is also prone to errors in the data or just a
mismatch between the GRUN and this one month with the highest flows. What about also adding
a comparison of some other metrics that describe the overall peakflow fits, such as the 95th or
99th percentile of the flow or the 5-year return period monthly flow? I would have liked a
comparison of the flow duration curves as well. Overall, there could have been more analyses
than just the mean, max and min flow that is currently included. I think that adding a few more
comparisons would strengthen the manuscript.



L226: A RMSE of 4.55 mm/d seems very large. Please put these values into perspective. How
does this compare to the average flow?

L.246-249: The explanation given here seems not plausible. It would be fine if we looked at
hourly or daily data but here monthly data are used. It seems very unlikely that for the larger
catchments (which are still not very big) the flood events last multiple months! Routing simply
isn’t that slow. As far as [ know there are also not that many very large lakes in the Philippines
that could buffer all this water for the larger catchments. Does it rather mean that small
catchments are more dominated by fast flow pathways, such as ssf, and larger catchments by
slower pathways, such as groundwater flow? Although I think that streambed infiltration is
important in some areas, I am not sure if in such a wet country like the Philippines, there is really
that much loss of water from the stream into the aquifers to delay the streamflow response by
several months. I like the attempt to describe the differences in terms of hydrological processes
(here and on L275-280) but think that the monthly time scale of the data aren’t fully considered
in these interpretations. Yes, whether runoff is generated as overland flow or subsurface



stormflow has a huge effect on the hourly or 5-min peakflows but for the monthly runoff values,
this effect should be fairly small as both flow pathways will transport the water to the stream
within the monthly timescale.

The larger issue is likely the rainfall. For larger catchments, the average rainfall intensity and
variation in the rainfall is less (due to the averaging over larger areas) and perhaps better
predicted or represented by the GSWP precipitation data that are used in GRUN. Add some
discussion on what is known about the bias in the GSWP precipitation data — and bias in the
variability of precipitation. There is currently no information on how any bias in precipitation for
the Philippines in GSWP may have caused the huge bias in the GRUN streamflow. Considering
the need for significant rescaling of the GRUN streamflow predictions. It seems that there must
be a bias in the input (i.e., rainfall data) used for the streamflow predictions. Otherwise, the mass
balance can’t work out. I think that more discussion on this is needed.



L287: I thank the authors for taking up the idea of bootstrapping but think that it is not done
correctly here. Taking out individual months from a range of catchments is likely not so helpful
because of the large amount of ‘redundant data’ in long time series. The question is how
sensitive the bias correction factor is to the choice of the catchments or the number of catchments
for which data are available. Thus instead of randomly taking out data points (from different
times and different catchments), it would be better to exclude all the data from a certain number
of catchments and to then determine how this affects the bias correction factor and the
uncertainty in the bias correction factor. In fact, I would suggest that the authors do not only take
out a fraction of the catchments for the bootstrapping but also test what the uncertainty of this
factor would be if they had only data for one (or two or three or five) catchments per climate
zone. This would be helpful for readers from other countries who may not have access to data
from so many catchments to determine a bias correction factor.



log10(runoff) difference between the observations and the predicted values (0.117
+ 0.045). Following this, using the /m function in R, we fit a linear regression
between the observations and the GRUN predicted values (log10(runoff,
observed) = m X log10(runoff, predicted) + b) and correct the predicted values
using the slope (m=0.774 £ 0.058) and intercept (b=0.099 £ 0.030) derived from
this regression. Uncertainties reported here are 68% confidence intervals and were
assessed by bootstrap resampling observation and prediction pairs from 20
catchments (vertical line in Figure 7) without replacement 10,000 times. In Figure
7 we show the influence of including an increasing number of catchments from
the dataset in our bootstrap resampling to assess how the mean value of the
coefficients asymptote as more catchments are included. While the mean
log10(runoff) offset is relatively unaffected, the slope and intercept of the bias
correction do not asymptote until more than 10 catchments are included in the
analysis. Finally, a leave-one-out approach (i.e., calculating the coefficients with
54 of 55 catchments) indicates 68% confidence uncertainties of = 0.005, = 0.006,
and = 0.003 for the log10(runoff) offset, the slope and intercept, lower than those
reported above, as expected.”

L291-293: This requires some rewriting as the text and the logic are difficult to follow.

Agreed. We have simplified and rewritten this sentence by breaking it up into several

sentences, this was again a suggestion of the other reviewer:
“Because these corrections were carried out in log10 space statistical bias in the
form of underestimation is possible (Ferguson, 1986). Following Ferguson (1986)
we calculate the unbiased estimate of the variance (notated as ‘s’) as 0.0686
mm/day which gives a correction factor (calculated as exp(2.65s%) of 1.0126. This
correction factor, a multiplier, can be applied to the bias corrected values to adjust
for possible the bias due to the log10 space regression we have implemented.”

L324: This sentence is not clear. Are you really suggesting that even though the GRUN database
was not intended to be used for predicting flow for individual catchments, it can be used that way
after bias correction? I don’t think that you can conclude this based on your results!!

Sorry for the confusion. We agree that based on our analysis it cannot be used for

individual catchments. We have clarified this based on the reviewer’s suggestions and

rephrasing. The last two sentences now read:
“GRUN was not intended to be used for estimating discharge for single small
catchments, however it is applicable for use in regional and country scale analyses
provided that proper statistical comparison of modelled versus actual gauged data
are performed. We thus propose that the use of the GRUN dataset can be
extended to other ungauged tropical regions with smaller catchments after at least
applying a similar correction as described in this study.”



