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This paper describes an interesting experimental study of the evaporation from Lake
Baratz which is of potential practical importance and which is well conceived and de-
signed and professionally implemented. However, there are some significant short-
comings in the analysis of the data obtained, notably in the comparison between the
measured evaporation and the estimate of evaporation given by the Penman Equation.
This is discussed below and recommendations made for reanalysis of this aspect of
the study.
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It is important to recognize that the Penman Equation is merely a specific implemen-
tation of the Penman-Monteith Equation with the surface resistance at the evaporating
surface set to zero and the an empirically based form used for the aerodynamic re-
sistance, see, for example, pages 339-341 of Shuttleworth (2012). Consequently the
calculation of a Penman estimate should be made not using measured net radiation as
assumed in Equation (12) of this paper, rather using the best available measurement-
based estimate of A, the energy available for evaporation instead, i.e. A = (Rnet + Anet
–[Delta]S) in this study - see, for example, Equation (4.4.10) of Shuttleworth (1993)
and Equation (23.9) of Shuttleworth (2012). If the authors recalculate the Penman es-
timates for the lake using the energy available for evaporation rather than using net
radiation this should result in a major improvement in their comparison between the
BREB measurements and Penman Equation.

However, some discrepancy between the BREB measurements and the Penman Equa-
tion may still persist when this recalculation has been made because of the empiricism
in the expression (implicitly) assumed by Penman for aerodynamic resistance, which
was indexed to be relevant to a small evaporating area in southern England (and likely
biased towards summertime conditions). It is likely that the effective surface roughness
of the extensive evaporating surface of Lake Baratz and the different surface energy
partition (and hence effective average sensible heat and thus effective stability of the
near-surface atmosphere). In principle these remnant discrepancies might perhaps be
used to calibrate a (likely seasonally dependent) version of the so-called “wind factor”
in the Penman Equation to derive a Lake Baratz specific form of the Penman Equation.
It is possible using this revised lake-specific form of the Penman Equation may improve
comparisons with BREB measurements of lake evaporation elsewhere.

Note that Blanken et al (2000) and Finch and Gash (2002) are interesting references
that relate well to this paper. Given the rich water and energy storage data available
in this experimental study, in a follow up study the authors might consider adopting
the idea of building a model of energy storage (c.f. Finch and Gash) and inflow/outflow
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based on weather variables. Such a model when coupled with a lake-specific version of
the Penman Equation may provide a basis for predicting changes in lake water storage
in response to changing climate conditions.

References

Blanken, P.D., Rouse, W.R., Culf, A.D., Spence, C., Boudreau, L.D., Jasper, J.N.,
Kochtubajda, R., Schertzer, W.M., Marsh, P., and Verseghy, D. (2000) Eddy covariance
measurements of evaporation from Great Slave Lake, Northwest Territories, Canada.
Water Resour. Res., 36, 1069-1077.

Finch, J.W., and Gash, J.H.C. (2002) Application of a simple finite difference model for
estimating evaporation from open water. J. Hydrol., 255, 253-259.

Shuttleworth, W.J. (1993) Evaporation. In: Maidment, D. (ed.) Handbook of Hydrology.
McGraw Hill, New York.

Shuttleworth, W.J., Terrestrial Hydrometeorology, John Wi-
ley & Sons, Ltd, ISBN: 978-0-470-65937-3 472 pages, 2012.
DOI:10.1002/9781119951933. (Note: This book is available in printed form at
http://eu.wiley.com/WileyCDA/WileyTitle/productCd-0470659378.html and in elec-
tronic form from at http://onlinelibrary.wiley.com/book/10.1002/978111995193. It
is also available in printed an electronc form from numerous online book sell-
ers such as: http://www.amazon.com/Terrestrial-Hydrometeorology-W-James-
Shuttleworth/dp/0470659378)

Interactive comment on Hydrol. Earth Syst. Sci. Discuss., 12, 1901, 2015.

C170

http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/12/C168/2015/hessd-12-C168-2015-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/

