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Answer to the referee’s comments. Point 1) The referee makes a very important obser-
vation regarding the need to calculate the Penman equation using the available energy
for evaporation. The available energy for evaporation is less than the net radiation by
an amount equal to the heat storage plus an advection term. However, in many cir-
cumstances, the heat storage term is unknown because lake temperature at depths is
not measured. This term is thus usually ignored (i.e., set to zero). In our investigation,
we measured these temperatures but our point was to evaluate the Penman equation
assuming only the data that are commonly available (i.e., net radiation only).

C234

http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/12/C234/2015/hessd-12-C234-2015-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/12/1901/2015/hessd-12-1901-2015-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/12/1901/2015/hessd-12-1901-2015.pdf
http://creativecommons.org/licenses/by/3.0/


HESSD
12, C234–C238, 2015

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

In our article our point of view is to compare the energy budget with the Penman equa-
tion for cases where data are scarce and heat storage is not available (this is the most
common situation for practitioners and also the most reported case in the scientific
literature). In that way the reader can compare the bias between the energy budget
method and the Penman equation (the former method using all terms of the heat bud-
get so a kind of “reference model” for estimation of evaporation). Our comparison with
other lakes includes three papers that compute the Penman equation using only net
radiation (Shanahan et al. 2007; Vallet-Coulomb et al., 2001; Yin and Nicholson, 1998)
and two papers that estimate the heat storage and subtract it from the net radiation
(Winter et al., 1995, and Rosenberry et al., 2007). There is clearly no fixed standard
and the use of the Penman equation energy term depends on the available data. We
recomputed evaporation for Lake Baratz subtracting the heat storage term from the
net radiation in the Penman equation. The figure below shows the results. Although
monthly values between the two calculations of the Penman equation (with and with-
out heat storage) differ, the yearly value of evaporation is nearly identical (3 mm/year
difference out of 1121 mm/y).

We agree with the referee that we should better state our objective for this paper which
is to evaluate the Penman equation when data is scarce (no measure of heat storage)
eventhough we have the data to correct the energy term. It is unfortunate that no pa-
pers address the problem of including or not the heat storage term (see Penman, 1948;
Brusaert, 1982; or Shuttleworth, 1993). It seems that from a theoretical standpoint heat
storage and other components are always considered while for practical applications
these terms are usually neglected, except for a few articles. In the literature there is a
lack of sensitivity analysis with respect to the heat storage term in the Penman equation
at different time scales, different climates, and different lake sizes.

Point 2) Although our objective for this paper is the comparison of the energy budget
method with the Penman equation with minimal data (using no heat storage data), we
will consider, in another publication, the calibration of the Penman equation for Lake

C235

http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/12/C234/2015/hessd-12-C234-2015-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/12/1901/2015/hessd-12-1901-2015-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/12/1901/2015/hessd-12-1901-2015.pdf
http://creativecommons.org/licenses/by/3.0/


HESSD
12, C234–C238, 2015

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

Baratz using all available data. As suggested, we also plan on building a heat storage
model for Lake Baratz and are working on modelling the water temperature profile
using the General Lake Model (GLM, an open source model, where input are similar to
the widely used DYRESM model).

We thank Prof. Shuttleworth for his comments and are available for any other questions
and suggestions.
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