Response to open review comments by Dr. Wouter Berghuijs
Thanks for taking the time to review our paper. Here is our detailed response to your comments.

Response: We have modified the sentence. Changed “thousands” to “numerous”. Removed
Williams et al., 2012; Sivapalan et al., 2011. Added Sankarasubramanian and Vogel (2003), Li
et al., 2013.

Response: In this context, we mention several hydroclimatological processes that have changed
over time due to anthropogenic influences. Flood is one of them. Our argument from this paper
is that Budyko’s framework can be extended to even shorter time scales. For instance, Figure 3
presents the framework for infiltration, which is an event scale hydrological process. Flooding
could be considered as the land-surface response in excess of infiltration. Thus, the idea is to
propose possible novel extensions of the Budyko Framework so that low dimensional nature of
the process and the associated drivers could be identified.

Response: We agree with this suggestion. We have removed this reference and added Li et al.,
(2013) and Wang and Tang (2014).

Response: The reason we did not use observed data in this Figure is because numerous
studies have demonstrated the applicability of Budyko’s curves for observed datasets
(Sankarasubramanian and Vogel, 2003; Abatzoglu et al., 2017 and others), hence we are not
presenting it. Further, presenting the long-term water balance from the GLDAS2 dataset shows
the performance of the Budyko curve over various latitudes.To make the latitudinal distribution
of fluxes as per the general circulation cells, we have revised Figure 2 with grouped at 10°
intervals. The key point from the figure is that there is a lower bound on the evapotranspiration
ratio for each aridity index range, which emphasizes the need for other controlling factors such
as seasonality of forcings (precipitation and temperature) and soil water holding capacity in
influencing the long-term water balance. Further, these low ET ratio happens in the horse
latitudes (20-40 N), whereas high ET ratio happens in places with rising circulation cells (0 to 10
N and 50-60N). In the case of the southern hemisphere, organization of circulation cells do not
strictly follow latitudinal patterns as the land surface being proximity to the ocean, which makes
ET ratio varying substantially from the circulation patterns.

Response: We have revised this sentence to reflect the points mentioned decomposition
methods suggested by Wang and Hejazi (2011), who used the observed data to decompose
changes in climate and human influence. The previous sentence with Creed et al., (2014)
focuses on changes in water balance under climate change.

Response: The strong relationship between the “Actual/Supply” ratio to the “Demand/Supply”
ratio is statistically due to the presence of “supply” variable on both axes, but that does not
mean that there is no causation. All the extensions presented in the manuscript as well as the
original long-term balance preserve mass and energy balance between the “actual”, “supply”
and “demand” variables.

