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This manuscript aims to analyze the variability of annual mean evapotranspiration ET
with respect to land cover (LC) types on a global scale. The authors use a ET dataset
which comprises estimates from different methods. This incoherent dataset is then
extrapolated with a statistical model using global average meteorological data at a
spatial scale of 1◦ and land cover type data at a smaller resolution of 5 min. Although
the authors report max, range, mean and sd of model and observations for each LC,
however, no model performance evaluation is shown (model performance such as ex-
plained variance, model error, etc) and more important, no cross validation analysis is
presented. The model performance is also not compared to other global ET studies

C6099

http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/11/C6099/2015/hessd-11-C6099-2015-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/11/12103/2014/hessd-11-12103-2014-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/11/12103/2014/hessd-11-12103-2014.pdf
http://creativecommons.org/licenses/by/3.0/


HESSD
11, C6099–C6103, 2015

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

such as Jung et al. (2010) or Mueller et al. (2013). Further the model is not compared
against the physical constraints of ET: precipitation and evaporative demand (net radi-
ation or potential evaporation).

Nevertheless the authors extrapolate the empirical model for each LC type to the global
land. These extrapolations are then being used to qualitatively discuss the sensitivity
of ET to land cover change. This is done by simply comparing the extrapolations for
the different LC. Here I would wish that the author would be more careful with the con-
clusions of different sensitivity of ET along different latitudes given the lack of sufficient
data for their zonal evaluation and the uncertainties of their model in these regions. So
in particular I am wondering why the zonal averages e.g. for grass and grazing LC are
so different in the tropics. Reported coefficients seem to be quite similar.

My greatest concern with the approach taken in the manuscript is that spatial scales of
observations (ecosystem to watershed), model (5 min) and explanatory variables (1◦)
are inconsistent. The variability of climate can be large within 1 geographical degree
and also land cover can be quite heterogeneous. This problem is especially true for
anthropogenic LC. Hence the large variability found for these types may be due to the
inappropriate choice of spatial scales.

So given these inconsistencies I am not sure what we can learn from the global ex-
trapolations. I would rather recommend to study the important LC effect at the scale
where the observations have been done. Here an evaluation of LC effects on ET (see
Williams et al. (2012) for a good example using FLUXNET data) using sophisticated
statistical models may be more informative than the attempt to upscale to global ET
fields.

Detailed comments

• P12107L22: What is the source of the LC rasters?

C6100

http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/11/C6099/2015/hessd-11-C6099-2015-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/11/12103/2014/hessd-11-12103-2014-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/11/12103/2014/hessd-11-12103-2014.pdf
http://creativecommons.org/licenses/by/3.0/


HESSD
11, C6099–C6103, 2015

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

• P12108L2: NCC is not defined

• P12109L20: how is spatial correlation represented in the model?

• P12110L6: which statistical model assumptions have been tested?

• P12110L24: 58% of unaligned LC types of observations and LC raster. How
does this influence your results? Please discuss this in the discussion.

• first two paragraphs of section 3.1 are a data set description rather than results.
Whereas the last paragraphs does not link to the section heading.

• section on global means for LC: here ET of land cover types are compared with-
out taking climate effects into account. As climate shapes ET in the first place, a
comparison of ET between land cover types should be conditional on the respec-
tive climate. One way to do that is by binning the data with the aridity index.

• P12112L26 wrong reference to table

• P12113L24-26: comparison to Jung et al. (2010) at Amazon is unclear to me. I
can not see this from Fig 5.

• P12114L3-4: I do not fully understand how Fig 5a is being computed. How is
natural vegetation defined and what do you mean be overlying with wetlands?

• P12115L17 “more jagged curves” is not a quantitative assessment of variability

• P12117L20-25: unclear

• P12118L5: “powerful” / also in the abstract “robust” global ET patterns. The
robustness of these extrapolated patterns has not been assessed. Hence this
should not be claimed.

• P12122: reference of Jung et al. (2010) missing
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• P12127: Table 3, here deviations of the estimated coefficients should be re-
ported.

• P12129: Fig.1 increase the scale for SW

• P12131: Fig.3 unit is missing. Why do we see circle shapes? Maps should have
a coordinate system plotted.

• P12133: Fig.5 I can not really see much in this figure due to the low resolution of
the color scale. Also the subpanels in Fig. 5b do not reveal much information.

• P12134: Fig 6. could you plot the data points as well?

• P12135: Fig.7: unit is missing. Color scale does not reveal much information for
must of the globe.
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