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D. Cane et al aim at providing one future scenario of temperature and precipitations
over two alpine domains with different resolutions, which would be well suited for impact
studies in hydrology and ecology among other aims. In particular, their goal is to (1)
remove the severe biases of climate models in a control period and (2) weight the
simulations of different RCMs to give more confidence to the better models over the
control period and finally provide a single future scenario.

This issue has been raised more and more for several years to look for local adaptation
strategies to climate change. Therefore, | acknowledge that the authors try to address
a crucial problem resulting from the large discrepancies between the expectations of
policymakers and local stakeholders and the very complex outputs from the climate
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modelers community (numerous models with significant intrinsic errors). For this, the
authors have chosen to apply two statistical methods generally used in the context
of meteorological forecasting to post-process RCMs outputs from the European EN-
SEMBLES project. One method is applied on temperature fields, the other one for
precipitation.

Unfortunately, | am afraid that the chosen method is absolutely not relevant in the con-
text of climate modeling. However, | might have misunderstood some points because
the methodology is not described in a sufficiently complete and accurate way.

If I have well understood, in the context of meteorological forecast:

- For temperature, the optimal forecast is a linear combination of the anomalies be-
tween the forecast and climatology of each of them.

- For precipitation, the PDF of observed precipitation is established for each possible
value forecast by a given model. A multi-model PDF is then computed giving different
weights on each model-specific PDF. | understand that this multi-model PDF is specific
for a given precipitation forecast, but it is unclear in the paper. Is this precipitation fore-
cast an average of the model ensembles for a given day? The weights are computed
as a function of the CRPS score of each model-specific PDF. Is the CRPS computed
at a daily time step?

Both methods are probably very useful in operational forecasting to account for dif-
ferent models and to give a higher confidence to the statistically best ones. Their
application on RCMs driven by ERA40 reanalyses may also be relevant, as we can
expect the RCM to reproduce chronological variations of the meteorological conditions
in this context.

However, it is unclear in the paper whether the coefficients of the linear combination
for temperature and the weights of the PDF for precipitation are recalibrated when the
RCMs are driven by GCMs. If not, the method would not account for the biases induced
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by GCMs. It would not make any sense to apply the weights estimated with the ERA40
forcing whereas huge differences can be due to the GCMs. If the coefficients are
recalibrated, | wonder how the weights are computed. Indeed, without any additional
information, | guess the weights are derived from a linear regression for temperature
and from CRPS score for precipitation, both on a daily basis. If this is the case, I'm
afraid that such an application of the statistical method would make no sense in this
context. Indeed, the GCM forcing (usually greenhouse gases, sometimes solar and
volcanic forcings) do not allow the GCM to reproduce realistic chronological variations
of meteorological variables. A GCM simulation cannot be treated in a similar way to the
forecast of a meteorological model. A GCM is meant to reproduce some climatological
statistical properties over a given reference period of 20 or 30 years (e.g. Glecker et
al, 2008 ; Sheridan and Lee, 2010). Therefore looking for an optimal combination of
models to reproduce daily temperature or precipitation observations is definitely not
relevant.

In both cases, | think that these statistical methods are probably very useful in opera-
tional forecasting, but not relevant in climate modeling. Therefore, | don’t recommend
the publication of this paper in HESS and | suggest the authors to investigate other
unbiasing methods currently used in such applications (cf. review of Maraun et al,
2010). For instance, percentile-percentile corrections methods (Dequé, 2007) or other
methods based on statistical properties and not on chronological series (e.g. Vrac et
al, 2007) are recommended to remove the biases of GCM and RCM.

Furthermore, if the weighting of climate models is expected by the “impacts commu-
nity”, | think in a scientific point of view that we should never present a single future
projection by weighting models without an associated uncertainty range. The word
“uncertainty” does not appear in the manuscript. Numerous studies have presented
the various sources of uncertainties in climate modeling and in hydrological applica-
tions (e.g. Chen et al, 2011 ; Grillakis et al, 2011) and should be quoted and used.
Assuming that the differences between GCM and recent climate observations (even in
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climatological properties) are sufficient to estimate weights for the future is not really
justified. Indeed, these differences are not only due to the physical bases of climate
models, they are also impacted by the internal variability in the GCM with a decadal
or pluridecadal time scale, representing the intrinsic chaotic variability of climate (e.qg.
Lucas-Picher et al, 2008). There is no evidence that the models which are the closest
to observations in the past are the most reliable in the future (Weigel et al, 2010).

References

Dequé, M. (2007). Frequency of precipitation and temperature extremes over
France in an anthropogenic scenario : Model results and statistical correc-
tion according to observed values. Glob. Planet. Change, 57(1-2):16-26.
doi:10.1016/j.gloplacha.2006.11.030

Chen, J., F. P. Brissette, A. Poulin, and R. Leconte (2011), Overall uncertainty study of
the hydrological impacts of climate change for a Canadian watershed, Water Resour.
Res., 47, doi:10.1029/2011WR010602.

Gleckler, P. J., K. E. Taylor, and C. Doutriaux (2008), Performance metrics for climate
models, J. Geophys. Res.-Atmos., 113 (D6), doi:10.1029/2007JD008972.

Grillakis, M. G., A. G. Koutroulis, and I. K. Tsanis (2011), Climate change impact on
the hydrology of Spencer Creek watershed in Southern Ontario, Canada, J. Hydrol.,
409 (1-2), 1-19, doi:10.1016/j.jhydrol.2011.06.018.

Lucas-Picher, P.,, D. Caya, R. de Elia, and R. Laprise, 2008: Investigation of regional
climate models’ internal variability with a ten-member ensemble of 10-year simulations
over a large domain. Climate Dyn., 31, 927-940.

Maraun, D., Wetterhall, F., Ireson, A. M., Chandler, R. E., Kendon, E. J., Widmann,
M., Brienen, S., Rust, H. W., Sauter, T., Themessl, M., Venema, V. K. C., Chun, K. P,
Goodess, C. M., Jones, R. G., Onof, C., Vrac, M. et Thiele-Eich, I. (2010). Precipitation
downscaling under climate change : recent developments to bridge the gap between

C4566

HESSD
9, C4563-C4567, 2012

Interactive
Comment

Full Screen / Esc
Printer-friendly Version
Interactive Discussion

Discussion Paper


http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/9/C4563/2012/hessd-9-C4563-2012-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/9/9425/2012/hessd-9-9425-2012-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/9/9425/2012/hessd-9-9425-2012.pdf
http://creativecommons.org/licenses/by/3.0/

dynamical models and the end user. Rev. Geophys., 48. doi:10.1029/2009RG000314

Sheridan, S. C., and C. C. Lee (2010), Synoptic climatology and the general circulation
model, Prog. Phys. Geogr., 34 (1), doi:10.1177/0309133309357012.

Vrac, M., M. L. Stein, K. Hayhoe, and X.-Z. Liang (2007), A general method for validat-
ing statistical downscaling methods under future climate change, Geophys. Res. Lett.,
34 (18), doi:10.1029/2007GL030295.

Weigel, Andreas P., Reto Knutti, Mark A. Liniger, Christof Appenzeller, 2010: Risks of
Model Weighting in Multimodel Climate Projections. J. Climate, 23, 4175-4191. doi:
http://dx.doi.org/10.1175/2010JCLI3594.1

Interactive comment on Hydrol. Earth Syst. Sci. Discuss., 9, 9425, 2012.

C4567

HESSD
9, C4563-C4567, 2012

Interactive
Comment


http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/9/C4563/2012/hessd-9-C4563-2012-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/9/9425/2012/hessd-9-9425-2012-discussion.html
http://www.hydrol-earth-syst-sci-discuss.net/9/9425/2012/hessd-9-9425-2012.pdf
http://creativecommons.org/licenses/by/3.0/

