The paper “Integrated response and transit tintellolisions of watersheds by combining
hydrograph separation and long-term transit timelelnog” presents an interesting and
potentially very useful comparative analysis of RBdd TTD for three contrasting
catchments. The combined approach applied at diffetime scales allows a better
representation of the hydrological response, takitg account the non-steady state
boundary conditions of the systems as comparedrnmonly used lumped convolution
integral models, which in most cases assume tivarignt system states.

The paper is generally well structured, though spasagraphs seem to give redundant
information and could be condensed. The methodsvatkexplained and sound. The
results are presented in a clear way, however mdie illustrative detail could help the
reader to follow the story more easily.

On balance 1 think that this is a very good scfenpaper which could be considered for
publication however | would encourage the authoraddress some minor comments
which are detailed below.

1) The total absence of uncertainty estimatioraiBar surprising. As already highlighted
in the original TRANSEP paper by Weiler et al. (2DParameter identifiability can be a
major concern when using convolution integral medal other conceptual models in
hydrology. Although the results seem absolutelysgilale, it would be good to include an
estimate of parameter uncertainty (e.g. by MontdoaCgampling). As for example the
differences of the best fit MRT of the base flowdute are quite low this will help to

illustrate the significance of the results.

2) No details of the O-18 values and of precipaator stream flow distributions are
given. This might help the reader to better und@ctthe hydrological system of the
three catchments. | would therefore encourage ditl@oes to include time series plots of
the observed and modeled variables (O-18, pretmitarunoff) for the three catchments
and highlight the base flow and event samples @sdhplots, especially for the events
used in the subsequent analysis.

3) I am not convinced by the discussion of the gandistribution (p.16, 1.11-21). The
authors explain that they compared a singime-invariant gamma distribution to the
combined model. This does not seem to be corretttegscompare a static with a quasi-
dynamic model.

As a gamma distribution assumes steady-state boymdaditions, such as any other
TTD in a common lumped convolution integral modehd therefore would show
different shapes for different boundary conditidr&hould be rather compared to a single
time-invariant TPLR distribution rather than to a time variant, or fsteady state,
combined model, which takes into account changysgesn states. Or in other words, a
time invariant gamma distribution (exactly as agimvariant TPLR distribution) could
be an appropriate descriptor of the system, itotnendary conditions (i.e. wetness of the
catchment, or averaged over long time periods) mentanstant. If the boundary
conditions change (i.e. wetness of the catchmeahgdés when looking at individual
events) then the gamma distribution (or any othED,Tsuch as TPLR) changes as well.



4) p.2, 1.14-16: should be rephrased as “higheldnger” and “lower” distributions
sounds awkward.

5) p.3, 1.8: it might be worth including this reéerce:
Soulsby, C., Tetzlaff, D., and M. Hrachowitz (2009yacers and transit times:
windows for viewing catchment scale storagefYdrological Processes, 23:3503-
3507.

6) p.6, 1.14: Two weeks seem quite a long samphigrval. It may be worth mentioning
the general climate in the region and acknowledgisgpciated potential fractionation in
the sample.

7) p.6, 1.17: not sure about the sample size n=33fs does not add up with the
preceding explanation of three sampling sites whighsampled every two weeks for a
year.

8) p.6, 1.18-21: the definition of an event fitdtee in here instead of in the results section
(p.12, 1.3-4)

9) p.6, 1.27: how was base flow defined here? Rexerunoff? Or within which limits of
pre-event runoff? Please specify.

10) p.6, 1.27ff: description of sampling is too aiedd. Maybe some of this information
could go into one of the tables.

11) p.8, 1.8: maybe replace “designed” by “defirned”

12) p.8, 1.20: “bi-weekly” not entirely clear. I R times per week or is it rather
fortnightly, i.e. once every two weeks?

13) p.8, 1.28-29: which climate data were corral@tel suppose temperature and
precipitation amounts, but please specify.

14) p.12, 1.22: maybe replace “larger” by “more”smmething similar.
15) p.14, 1.16: not sure what “cumulative linearéams.

16) p.15, 1.5-32: there is a lot of redundant infation in this paragraph, Figs 4 & 5
(especially when showing both, PDFs and CDFs) dlsasdlab.3. Could be shortened.

17) p.16, I.11: this reference might be more sigtab
Hrachowitz, M., Soulsby, C., Tetzlaff, D., Dawsdn].C., and I.A. Malcolm (2009b),
Regionalization of transit time estimates in moetazatchments by integrating
landscape controls, Water Resources Research, 45, W05421,
doi:10.1029/2008WR007496.



18) Although the importance of wetlands is perfeglausible, | think it might be worth
toning its significance down a bit throughout theper, as it only covers 6 % of the
catchment.

19) p.15, I.5, 1.25: should “RDT” be “RTD"?

20) Table 1: please provide a bit more informatidout the catchments e.g. elevation,
slope, mean annual runoff, mean annual precipitatitean annual evapotranspiration,...

21) Figure 1: Please provide a bit more informateug. elevation or land cover and the
location of the rain gauges

22) Figure 4: please plot all 3 PDFs with the sarraxis scale to make comparison
easier.



