
Hydrol. Earth Syst. Sci. Discuss.,
doi:10.5194/hess-2017-63-RC1, 2017
© Author(s) 2017. CC-BY 3.0 License.

Interactive comment on “Marginal cost curves for
water footprint reduction in irrigated agriculture:
guiding a cost-effective reduction of crop water
consumption to a benchmark or permit level” by
Abebe D. Chukalla et al.

Anonymous Referee #1

Received and published: 3 March 2017

The manuscript presents the first attempt to derive MCC for WF reduction. This way
the authors add the cost dimension to the water footprint assessment that has not
been done before. This is a very timely study and could be interesting for wider audi-
ence. The paper needs further revision before it got accepted. The introduction and
the discussion section need to further expanded. Please look my detailed comments
below:

# The introduction section is very limited. The authors argue that the MCC has not
been used in the WF study (Line 474-475) but they fail to carry out a a good literature
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review of the existing literature in the MCC in irrigation water and energy use in irrigated
agriculture. I suggest to include some more literature review on the MCC analyses in
general and the application of the MCC in irrigation water in particular. There are a
number of studies that have been carried out to assess the MC of irrigation water eg.
Gonzalez-Alvarez et al. (2006); Samarawickrema and Kulshreshtha (1999). This way,
you will put your study in perspective.

# line 250: you are leaving out the major component of the irrigation curve. This is
especially very relevant in those water scarce regions where water is pumped from
deep groundwater or from far away places (Knutson et al., 1977)! I expect this will
change the whole analysis of your MCC. This will further brings up what is the water
source, how deep is the groundwater, how far is the surface water, what energy is
required to pump the water? The question is then if you include the energy required to
bring the water to the field, how will your conclusion change? Do you think, the relative
cost saving will warrant the relative yield loss?

# Pareto optimal state that an allocation is optimal if an action makes someone better
off and putting no one worse off. Its weakness is that it doesn’t clearly tell which of the
Pareto optimal outcomes is best. Besides, it doesn’t require equitable use of the water.
If that is the case, won’t you think it is against one of the pillar of water management
“Equitable share” suggested by Hoekstra (2013). Please clearly define the concept
clearly and comment on it usefulness to the current study. You might think of using
other term.

# Even in irrigated fields, the contribution of the rainwater (green water) is very sig-
nificant. To measure the contribution of irrigation to the water use efficiency (water
productivity), Bos (1980) suggest the following equations (Howell, 2001):

WUEi = (Yi – Yr)/ I

WUEet = (Yi – Yr)/ (ETi – ETr)
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where WUEi and WUEet are the contribution of irrigation water to the water use effi-
ciency (WUE) in terms of applied irrigation and actual evapotranspiration, respectively.
Yi and Yr, the crop yield under irrigated and rainfed condition, respectively; ETi and
ETr, the actual evapotranspiration from irrigated crops and rainfed crops, respectively.

You can define your WF as inverse of the above equations and test it if provides a
better insight. At least provide a good argument for choosing to use the WF as in Eqn
(3).

# The manuscript could benefit by further discussion of the result, the limitations and
recommendations for future improvement or further development and application of the
MCC in the WF assessment.

Minor comments:

# Line 59 McCraw and Motes missing year

# line 68: add "to" to read “... relation to WF reduction...”

# line 69; add "the" to read "... the need to enhance ..."

#line 303: please insert “used is” for “not is used”

#line 461: please delete “the” from “. . . to meet a given the local WF permit.”
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