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This paper provides a very useful approach to estimate lake evaporation.

Lake evaporation process is largely associated with the horizontal advection of air
across a discontinuity in multiple properties of the surfaces from lands to water. As a
consequence, internal boundary layer (IBL) may develop over water when winds blow
from the land (Garratt, 1990). Due to step changes in surface properties (e.g., rough-
ness, temperature, and moisture), subsequent development of the modified profiles of
wind, temperature, and humidity, the response of turbulent field, and the growth of IBL
is strongly dependent upon the downstream fetch away from the shore. Therefore, the
downstream fetch is an important parameter affecting over-lake meteorological vari-
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ables that, in turn, govern lake evaporation, as indicated in this study.

It is well known that evaporation rates over a water surface depend on vapor pressure
difference between water surfaces and the overlying atmosphere (i.e., es−−ea) as well
as on intensity of turbulent mixing (e.g., Henderson-Sellers, 1986; Liu et al., 2009), as
expressed by

E = λCEua(es − ea) (1)

where es and ea are the vapor pressure (kPa) at the water surface and the reference
height, respectively, λ is latent heat of vaporization, and CE is the bulk transfer coeffi-
cients for moisture, and can be formulated by Monin-Obukhov similarity theory (Stull,
1988). When comparing Eq. (1) above and Eqs (1) −− (4) in their paper, it is easy
to find that the authors related ea over water to ea over land by taking into account the
influence of the downstream fetch. In addition, it is found that the turbulent exchange
coefficient, CE, in Eq. (1) is parameterized in their paper in terms of quantifying the
horizontal gradient (i.e., land-water contrast) of temperature. In general, their scheme
has the theoretical consideration that is well linked to Monin-Obukhov similarity theory.

The above discussions are based on the condition with the air masses that cross from
the land to water. However, questions may be raised when lakes are large enough to
allow lake breezes to be able to develop particularly when synoptic background winds
are weak. Under this circumstance, the over-lake meteorological variables may be
uncoupled with those over the land. Local or even mesoscale circulations that develop
over the lake-land discontinuity may bring air masses up in the over-lake boundary layer
down to the lake surface and have great impacts on turbulence transfer processes. In
this case, the land-surface meteorological parameters (temperature and humidity) and
particularly the fetch are no longer as important in influencing water-air interactions as
when winds blow from the land to water. Therefore, the applicability of the approach
proposed in this study may be degraded.
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