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In addition to our answers to the reviewers, we re-wrote a new version of the manuscript
which is available in Supplement. In this new version, the additional text is in blue and
the deleted one in red.
REVIEWER
1) One point of confusion is introduced in Line 4-5 from page 6, Section 2.3. As I
understand correctly, all the percentages and differences for the scenarios with future
land use change (LODEF, HIDEF and EXDEF) are relative to a future scenario with cliC1
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mate change only (NODEF). This would mean that all the percentages and differences
mentioned in, for example, Section 3.3 and Figures 9 and 10, are referring to the difference between two future scenarios at the same point in time (the year 2099). In this
way, figures like Figure 15 are not very fair, as apples and oranges are compared, with
a different benchmark. It may be more interesting to compare all the results with the
same benchmark (thus, HIST and the year 2009).
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AUTHORS
We agree with that. We recomputed all the relative difference using the same reference
both against future land cover change and future climate change (HIST 2009) and we
clarified this in the section 2.4 of the new version of the manuscript. The results of the
percentages of change do not change a lot, except for the low-flow decrease which is
less pronounced (Figure 13 of the new version of the manuscript) than with the previous
computation with future extension of deforestation (as expected future deforestation
already reduced low flow runoff making the % change lower when this reference was
used).
———————————–
REVIEWER
Now, it becomes hard to answer, for example, the question posed in the title of Section
4.1, as the percentages only reflect the isolated effect of deforestation. Thus, it can only
be concluded that evaporation with a forest land cover is higher compared to non-forest.
Considering this, I would like to point at other land use change experiments, which in
general show that water yields increase after deforestation, in line with the findings
presented here (e.g. Hornbeck et al., 2014; Rothacher, 1970; Swift and Swank, 1981).
Overviews of these experiments are given by, for example, Bosch and Hewlett (1982),
Andréassian (2004) and Brown et al. (2005).
AUTHORS
C2
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Thank you for these references. We have cited Hornbeck et al., 2014 and Rothacher,
1970 ’s results in section 4.1. in discussion.

HESSD

———————————–
REVIEWER
2) I find the discussion in section 3.3.3 very interesting. Nevertheless, the modelled
and observed river discharges in Figure 14, may add several discussion points. It can
be noted that Orchidee is much closer to the observations (HIST-scenario) compared
to LPJml (for subfigure MAIN, AMAZ). In this way, it can be argued that Orchidee
may better represent the current processes, and may (but not necessarily) also better
reflect what happens in the future scenarios. The opposite reasoning may also hold.
Why trust a model that is not able to capture the historical series? Anyway, it may be
interesting to reflect on these issues.
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AUTHORS
The point [3] raised by the reviewer 3 concerning the calibration of the LSMs in historical period, is related to your question. The LSMs were not calibrated using a detailed
adjustment of hydrological and water routing parameters. The best model in present
time may not give necessary more trustable results in a climatic change perspective,
as reported by e.g. Habets et al. (2013). In addition, dominant hydrological processes
(and sources of uncertainty from each process) can change between present and future. With the CLSM model, Magand et al. (2015) found that the parameters controlling
soil moisture had more influence in the future than in present, for instance. Under climatic change conditions, they found that the dominant process was no longer related
to snow but rather to evapotranspiration model equations. Thus, that is why we did not
trust any specific LSM more than others based on its performance for present day, even
if ORCHIDEE does better for present-day, and we preferred to adopt a multi-model approach in our paper, recommended by Knutti (2010). Nevertheless, in the new Table S2
in Supplementary Material of the new manuscript, we give now the results of comparC3
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ison (Relative bias, Correlation and NRMSE) between ET and runoff simulated by the
three models in present time and the observations. For ET comparison, we used the
machine-learning FLUXNET product (Jung et al., 2010) itself uncertain for the Amazon
basin because given the small number of flux tower measurements available. The evaluation of historical ET and runoff simulated by the different models over the Amazon
basin can be also found in the literature:
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- for ORCHIDEE: Guimberteau et al. (2012, 2014)
- for LPJmL-DGVM: Langerwisch et al. (2013)
- for INLAND-DGVM: Dias et al. (2015), Lyra et al. (2016)
We introduced Table S2 and cited these references in section 2.1.
manuscript.

of the new

References cited:
- Dias L. C. P., Macedo M., Marcia N., Costa M. H., Coe M. T. and Neill C. (2015) Effects
of land cover change on evapotranspiration and streamflow of small catchments in the
Upper Xingu River Basin, Central Brazil, J. Hydrol.: Reg. Stud., 4, 108-122
- Guimberteau M., Drapeau G., Ronchail J., Sultan B., Polcher J., Martinez J. M., Prigent C., Guyot J. L., Cochonneau G., Espinoza J. C., Filizola N., Fraizy P., Lavado W.,
De Oliveira E., Pombosa R., Noriega L. and Vauchel, P. (2012) Discharge simulation
in the sub-basins of the Amazon using ORCHIDEE forced by new datasets, Hydrol.
Earth Syst. Sc., 16, 911-935
- Guimberteau M., Ducharne A., Ciais P., Boisier J.-P., Peng S., De Weirdt M. and
Verbeeck H. (2014) Testing conceptual and physically based soil hydrology schemes
against observations for the Amazon Basin, Geosci. Model Dev., 7, 1115-1136
- Habets F., Boé J., Déqué M., Ducharne A., Gascoin S., Hachour A., Martin E., Pagé
C., Sauquet E., Terray L., Thiéry D., Oudin L. and Viennot P. (2013) Impact of climate
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change on the hydrogeology of two basins in northern France, Clim. Change, 121,
771-785
- Knutti, R. (2010) The end of model democracy?, Climatic Change, 102:395.
doi:10.1007/s10584-010-9800-2
- Jung, M.; Reichstein, M.; Ciais, P.; Seneviratne, S.; Sheffield, J.; Goulden, M.; Bonan,
G.; Cescatti, A.; Chen, J.; De Jeu, R.; Johannes Dolman, A.; Eugster, W.; Gerten,
D.; Gianelle, D.; Gobron, N.; Heinke, J.; Kimball, J.; Law, B. E.; Montagnani, L.; Mu,
Q.; Mueller, B.; Oleson, K.; Papale, D.; Richardson, A. D.; Roupsard, O.; Running,
S.; Tomelleri, E.; Viovy, N.; Weber, U.; Williams, C.; Wood, E.; Zaehle, S. & Zhang,
K. Recent decline in the global land evapotranspiration trend due to limited moisture
supply, Nature, 2010, 467, 951-954
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- Langerwisch F., Rost S., Gerten D., Poulter B., Rammig A. and Cramer W. (2013)
Potential effects of climate change on inundation patterns in the Amazon Basin, Hydrol.
Earth Syst. Sc., 17, 2247-2262
- Lyra A. d. A., Chou S. C. and Sampaio G. d. O. (2016) Sensitivity of the Amazon
biome to high resolution climate change projections, Acta Amazon., 46, 175-188
- Magand C., Ducharne A., Le Moine N. and Brigode P. (2015) Parameter transferability under changing climate: case study with a land surface model in the Durance
watershed, France, Hydrolog. Sci. J., 60, 1408-1423
———————————–
REVIEWER
3) Throughout the paper, the term evapotranspiration (ET) is used, whereas the more
general term ‘evaporation’ or ‘total evaporation’ may be more clear. I would like to
refer to Savenije (2004) for some arguments to not use the term evapotranspiration
as well. Briefly, transpiration is a rather different process compared to, for example,
interception evaporation. Especially with regard to deforestation, it is important to make
C5
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this distinction, as it is probably transpiration that decreases.
AUTHORS
In the land-surface model community, the term evapotranspiration is commonly used
and defined as the sum of soil evaporation, interception evaporation, and vegetation
transpiration (Wang and Dickinson, 2012). Using the term “evaporation” may not be
enough precise for all readers from different communities and could lead to misunderstandings and misinterpretations. Thus, we acknowledge the reviewer for the suggestions related to Savenije (2004) but would prefer using the evapotranspiration in our
paper.
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References cited:
- Wang, K. and Dickinson, R. E. A review of global terrestrial evapotranspiration: Observation, modeling, climatology, and climatic variability, Rev. Geophys., 2012, 50,
RG200
———————————–
REVIEWER
Detailed comments: P4.L30. What do you mean with “business-as-usual”? The current
situation? P12.L1. Idem
AUTHORS
The term “Business-as-usual” is commonly used for a reference scenario which is defined as a continuation of the current trend, here in term of deforestation. We added
the definition in section 2.3. of the new manuscript.
Printer-friendly version

———————————–
REVIEWER
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P23.Fig3. Define the abbreviation of ASO (now only later in the text)
C6

AUTHORS
ASO is already defined, and at its first use, at line 28 of page 6 in section 3.1.1. in
the first version of the manuscript (now, line 4 of page 9 in section 3.1.1 of the new
manuscript).
———————————–
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REVIEWER
P33.Fig.14. Why is the third model not shown?
AUTHORS
INLAND-DGVM does not include a river routing scheme and thus cannot simulate river
discharge. Only ORCHIDEE and LPJmL-DGVM are able to simulate discharge. To
clarify this point, we added the information:
- in the text at line 24, page 12, in section 3.3.5 of the new manuscript.
- in the “Model setup” column of Table 1 of the new manuscript
- in the captions of Figures 12 and 13 of the new manuscript
Please also note the supplement to this comment:
http://www.hydrol-earth-syst-sci-discuss.net/hess-2016-430/hess-2016-430-AC1supplement.pdf
Interactive comment on Hydrol. Earth Syst. Sci. Discuss., doi:10.5194/hess-2016-430, 2016.
Printer-friendly version
Discussion paper

C7

