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The authors greatly appreciate the positive comments on the paper and the recognisi-
tion of the importance of the topic. The questions and comments made by the referee
A.Granier (original comments in lines beginning with a dash) are now discussed.

-Does the method used for calibrating the transpiration model in Scots pine give the
same parameterisation than non-linear multi-variate methods?

We would like to acknowledge that although the technique used for obtaining the upper
envelope of transpiration measurements against reference evapotranspiration (quan-
tile regression) has never been used in this kind of models, the idea of a ‘boundary-line
analysis’ (Chambers et al., 1985) has been widely adopted in the parametrisation of
multiplicative models of sap flow or canopy conductance (e.g. Lagergren and Lindroth,
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2002). Moreover, this method follows a logical process, by which there is a ‘driving
force’, that poses an upper limit under optimal conditions (ET0), and a limiting variable
(soil moisture) acting as a constraint. An important advantage of using this methodol-
ogy, is that upper envelopes are obtained in a statistically sound fashion (i.e. the 95th
quantile regression), thus reducing the degree of subjectivity in the process. Finally,
non-linear regression techniques do not always yield a consistent solution, because of
associated problems of multicollinearity between variables.

-E0 is calculated with the Penman-Monteith formula; the fact that non-linear relation-
ships are obtained between Ec and E0 probably results from the canopy conductance.

This is explicitly stated in the paper and dealt with in the model by using a logarithmic
relationship between Ec and ET0.

-A model could be proposed by: 1) calculating canopy conductance from sap flow and
climate measurements, 2) modelling the canopy conductance variation with climate
and soil water deficit, 3) include this model in the Penman-Monteith equation.

Initially, we did use a model of canopy stomatal conductance to model transpiration,
however, we finally decided to focus on the performance of a more hydrologically-
oriented model, testing the ability to predict the large interannual variation in transpira-
tion from evaporative demand (ET0) and a measure of soil moisture deficit.

-Anyway I would suggest a model calibrated using the 2003 data and validated on the
2004 data

We believe that mixing both datasets would account for a greater range of possible
meteorological and soil moisture conditions ().

-Why a transpiration model cannot be built in oak?

The reason why a transpiration model was not built for oak was the lack of sufficient soil
moisture data in this plot, because it was not measured continuously during the period
presented in this study. We used a linear regression between manual soil moisture
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TDR measurements in the oak plot and the continuous ones in the pine plot, but just to
illustrate the dynamics of soil moisture. Soil moisture continous monitoring has already
been installed in the oak plot, which will make further comparisons between the two
species more feasible.

-Soil measured only in the first 30 cm soil depth (probably impossible to install the TDR
probes deeper); anyway, this limits the use of soil moisture deficit. As stated in this
paper, there is probably water extraction below.

As it is very likely that water extraction by pubescent oak goes below 30 cm, TDR
probes have now been installed up to 50 cm, the maximum soil depth at which we
could install them. Our opinion is that pubescent oak must rely on deep water re-
sources and there is some evidence indicating so in this species (Valentini et al., 1992).
However, we still expect a certain fraction of fine oak roots to be present in the upper
soil, ‘sensing’ drought conditions. This is important, as these soil layers might not be so
important as water supply, (oaks prefer ‘safer’ water supplies in groundwater, specially
when upper soil layers might be intensively exploited by the dense understorey) but as
an important part in the drought signalling process (Meinzer, 2002).

-Transpiration in oak plot seem quite low. I am not convinced that the scaling procedure
in oak sapflow is correct. The sapwood thickness in Q.pubescens is probably larger
than 10 mm.

Sap flow measurements in ring-porous trees have been largely regarded as problem-
atic, and although some precautions have been taken in this work to prevent errors in
the direct measurements, by using shorter probes (Clearwater et al., 1999), several
uncertainties still remain. We hypothesized that sources of uncertainty from radial vari-
ation of sap flow (Cermák et al., 1998) and sensitivity of heat dissipation probes to high
sap velocities (Lundblad et al., 2001) could compensate each other. Finally, sapwood
area estimates in pubescent oak could also differ from more accurate measurements
based on radial patterns of sap flow (Cermák and Nadezhdina, 1998).
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The exercise presented in this work follows a widely-used procedure (Bréda and
Granier, 1996; Teixeira-Filho et al., 1998), enhanced by taking specific precautions
for ring-porous species (Clearwater et al., 1999), but not considering the expected high
radial gradients in sap flow (Cermák et al., 1998). This last issue will certainly have an
impact on sap flow measurements with single-point probes and is currently dealt with
by the authors.

-Note also that in the paper of Bréda and Granier (1996), sessile oak transpiration
was compared to Penman PET, not toPenman-Monteith. T/PET ratio is lower using
Penman.

We are aware of that, Penman PET is always larger than Penman-Monteith ET0, and
thus an even lower ratio would result if we used Penman instead. In our case, though,
computed ET0 for the period between days 141 and 289 (end of May to mid October)
is only 3 mm higher than Penman PET..

-Why more data points in figure 1a than in figure 1b?

As stated in the figure caption, the data is grouped according to integer values of the
independent variable (i.e. inf Fig. 1a, values with DBH=20.1 and DBH=20.5 cm would
be grouped in the same integer category). This applies also to Fig. 1b, and the degree
of grouping differs between the two independent variables (DBH and Ac)

-The paper by Nadezhdina et al (1992) does not give data in this species.

The reference by Nadezhdina et al. (1992) is not present in this paper. However, there
is a reference indeed by Nadezhdina et al. (2002) in:

Page 3. (Introduction) Page 7. Used to illustrate the possible overestimation of total
sap flow if decreasing sap flow with depth is not accounted for. It does not mention any
species in particular, it is a general statement. Page 13. Refers to measured radial
patterns of sap flow in P.sylvestris.
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