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This paper proposes to take into account climate seasonality and water storage capacity
into the Budyko framework. Two Budyko-type equations are used to mimic the water
partitioning of the Ponce-Shetty model at a 4-month time interval. In comparison to the
original Budyko-type equations where one 'n' parameter is required, it's adding two
parameters: a second 'n' parameter that is calibrated over all catchments, and the water
storage capacity 'Sc' that is regionalised on each catchment using soil descriptors. Results
highlight improved performances compared to the original Budyko-type equations. I only
have a few suggestions for improvement.

Main remarks:

- Despite the convincing improvement of the new formulation, it is rather unsatisfactory to
advise calculating the water balance on a 4-month time scale. In the proposed
formulation, no water storage/release can span over more than 4 months, and since the
periods are fixed, each period is assumed to be independent (e.g. precipitation at the end
of January is not influencing the hydrology of February). As recognized by the authors, for
many catchments, such as catchments influenced by snow or large groundwater
reservoirs, such assumption cannot be accepted. The authors solve this problem by
removing these problematic catchments from their database, which I think is a good first
step. However, the expression "generalised budyko equation" might be confusing, as the
proposed formulation is somehow restricting the genericity of the Budyko framework. In
addition, it would also have been more acceptable to relax the assumption behind the
fixed periods by introducing sliding periods instead. Total annual evaporation could then
have been estimated by summing the differences between two successive periods.

- From this study, it is somewhat difficult to rank the shortcomings of the Budyko
framework that this paper is addressing. Is it seasonality or water storage capacity that is
the main weakness of the Budyko framework? It would be useful, I think, to disentangle
the effect of these two factors with modeling that takes into account, or not, each one.



Indeed, the uncertainty in the water storage capacity may suggest that the sensitivity of
this parameter is lower. Since the authors say that the original Budyko framework is just a
special case of their formulation, it would be useful to treat it in a stepwise fashion (also
with the idea of keeping a parsimonious framework).

- The conclusion that the new formulation is a better model is based primarily on the
catchments that are located on the west coast of the United States, while the eastern part
appears to be a mix of improved and degraded performance. What characterizes these
catchments? No physiographic or hydroclimatic descriptors are used to help us interpret
under what conditions the new equations perform better or worse (or where the 4-months
assumptions is more acceptable).

- The term "seasonality" may need to be better defined and compared to the literature on
this topic. It is sometimes used to refer to the synchrony between P and PE regimes
(when citing papers on this topic), and sometimes to describe the need to refine the time
scale at which the water balance should be performed. I understand that both aspects are
encompassed in the term "seasonality" but they are treated differently in the literature
and in this paper (e.g. this work does not work well with asynchronous climate
seasonality, which could be unexpected and confusing if we do not agree on what
"incorporating seasonality" mean).

Minor remarks:

- l85-87: the fact that most of the hydrological response is observed within 4 months may
not always mean that the travel time is less than 4 months (concept of celerity vs
velocity)
- Table 1: why not using E, PE and P for Budyko-type equation instead of X, Xmax and Z?
- Table 1: Yang-Fu expression E -> Ea
- l264: include -> includes
- l336: descrese -> decreases
- l410 : it would be helpful to explain why does a 12-month water balance (and so without
seasonality taken into account) do not tend to give similar performance to the original
Budyko framework (in relation to my second main comment)
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