Dear Editor
Dear Reviewer
Authorsanswerstoreviewer 2

We thank the reviewer for his valuable commentsamestions. We hereafter reply and/or clarify
the comments raised by the Reviewer point by point.

Refer ee comment
General Comments

The study presented a method for analysis of usiogytin SWAT model parameters regionalization
in Mediterranean catchments. An extensive analgsisne in the study. The study aimed to address
very important issue in hydrological modelling. T8tady is recommended with the moderate
revision.

Authorsanswers

We thank the reviewer for this comment

Refer ee comment

1. Lines 10-12, Page 4954, Can you please adcerefe?

Statistical approaches were deeply criticized dubé assumption that most statistical models
consider linearity between CAs and optimized Mps

Authorsanswers
1. Lines 10-12, Page 4954

The following references are added to the text.rgfMed Bloschl, 2004 ; Parajka et al., 2005;
Mclintyre et al., 2005).

Refer ee comment

2. Lines 4-8, page 4955. Can you please furthde ilo these lines. First it is mentioned that
similarity based regionalization approach outperfed the regression approach. Further, the best
performance is obtained by the kriging method winchlso a regression method.

Parajka et al. (2005) showed also that similarétgdal regionalization approach outperformed as
compared to the regression approach. But, theyieoed that the best performing regionalization
method was a kriging method based on nearest r@ighiterpolation, followed by the similarity
approach based on similarity of CAs between theodand the receptor catchment.

Author s answers
2. Lines 4-8, page 4955.

Thank you for this valuable comment. We completgyee with the referee that the text is little bit
confusing. Thus, the text is re-formulated as fellbParajka et al. (2005) have used 4 groups of
regionalization approaches. The first group is lzhee spatial averaging of calibrated model



parameters, the second is based on spatial proxifsfiatial distance) between the catchments, the
third uses multiple regression between catchmeiibates and model parameters and the last group
is based on similarity between catchment attribuié®y have found that regionalization methods
based on spatial proximity and catchment attribiesilarity performed better than multiple
regression and spatial averaging methods

Refer ee comment

3. Lines 1-3, page 4955. PMD, GR4 and TOMPO aralafihed anywhere nor any references are
provided for these models. Please add what PMD andatfor and also provide the appropriate
references of these models in the text.

the statistical regression approach using a fivarpaters version of the PDM model, applied on 127
UK catchments. Similar conclusions were drawn bgi@et al. (2008) using two conceptual rainfall-
runoff models, GR4J and TOPMO, in 913 French ca&siim

Author s answer s
3. Lines 1-3, page 4955.

PDM stands for Probability Distribution Model (M@&yr1985), GR4J stands for modele du Génie
Rural a 4 parameétres Journalier (Perrin et al.32@0d TOPMO is six free parameters rainfall-runoff
model inspired by TOPMODEL (Beven and Kirkby, 1979)

Acronyms of PDM, GR4J and TOPMO as well as theprapriate references are added in the text
and in the references list.

Refer ee comment

4. Lines 8-9, page 4955. Other studies reported..but.ponly one reference is given. Can you add
some more reference?

Other studies have reported that even nearby catuisncan be hydrologically different (Beven,
2000).

Authorsanswers
4. Lines 8-9, page 4955.
Thank you for this comment.

Refernces (Ourda et al., 2001; Shu and Burn (200®)ntyre et al., 2005; Beven, 2000) are added in
the text and in the reference list.

Refer ee comment

5. Line 22-25, page 4957. The statement looks simjuWhat is the total number of rain-gauges in
the study area? Sete rain gage is having onlyaf&2807-2009 or also having from 1990-1999? What
Fig. 1 is referring for? Can you please includeltioaition of rain-gauges in the Fig. 1? Furthee, th
ten catchment boundaries are not clearly visiblgign 1



Daily precipitation data (from 1990 to 1999) areyided by five rain gauge stations located within
the study area but only the Séte rain gage (Freatibnal meteorological station of Météo France)
has daily precipitation data that covers the 200892oeriod (Fig. 1).

Authorsanswers
5. Line 22-25, page 4957

We agree with the reviewer that the statement leokgusing. In fact, the total number of rain-gasige
in the study including the Séte rain gauge is Swveleer, daily precipitation recorded at the Sete
station cover the period from 1990 to 2009 whilke thmaining rain gauge stations provide daily
precipitation values from 1990 to 1999.

New fig.1 is uploaded showing the geographic lazabf the Thau catchment, the 5 rain gauge
stations within the catchment and the sub-catchimemtdaries (Fig.1 in attachment).

To clarify the text and avoid confusing, the statetris changed as followDaily precipitation data
(from 1990 to 1999) are provided by five rain gastgions located within the study area (Fig.1) but
only the Sete rain gauge (French national meteajiolal station of Météo France) has daily
precipitation data from 1990 to 2009.

Refer ee comment

6. Lines 1-19, page 4958. The text is quite confysd understand regarding the available data for
each catchment. It is suggested to present thesnrdtion in tabular form rather in text form.

Author s answer s
6. Lines 1-19, page 4958

We thank the reviewer for his suggestion. We foltbe reviewer suggestion and we change the text
into a Table.

Referee comment

7. Line 16, page 4959. Replace SWt with SWo.
Authorsanswers

7. Line 16, page 4959

As has been suggested by Referee 1, the equajiendiianged and, thus, the SWt and SWO0 do not
exist anymore.

Equation (1) is changed and added to the textlesvio

o0SW
T = I:)day - qurf - Ea _Wseep - ng (1)
where SWis the soil water content (mm),,, is precipitation rate (mm/dayJ.u+ is the surface

runoff rate (mm/day) E, is evapotranspiration rate (mm/dayy,.,, is the water percolation rate from
the soil profile (mm/day), anQ.is the groundwater flow rate (mm/day).



Referee comment

8. Line 4, page 4960. Use “Manning’s Kinematic Begud instead of only “Manning’s formula”.
Authorsanswers

8. Line 4, page 4960.

Thank you for the suggestion. “Manning’s Kinemdtguation” is used instead of “Manning’s
formula”.

Refer ee comment

9. Lines 13-19, page 4960. It would be better letdderms GW_DELAY, GWQMN, GW_REVAP
as they may be not of interest for the readers.

Authorsanswers

9. Lines 13-19, page 4960.

The terms GW_DELAY, GWQMN, GW_REVAP are deleted.

Referee comment

10. Line 1-3, page 4961. Why 4 years out of total gears data is selected as the warming up period

The SWAT simulations are conducted on the gaugtdheeents from 1990 to 1996 with 4 yr (1990—
1993) as a warming-up period to minimize the eff@ttthe initial state of SWAT variables on river
flow

Authorsanswers
10. Line 1-3, page 4961. This is a valuable comrfrem the reviewer, Thank you.

The warm-up period was set to 4 years due to thai&anature of the study area. This periode oétim
was assumed to be sufficient to minimize the efééthe initial SWAT state variables. Warm-up
period of 4 years for SWAT model was also used ibgtlal.(2010). Other example, Chahinian et al.
(2011) has applied the SWAT model on the Véne cagett with 10 years as warm-up period for
model calibration and validation period of 5 years.

Refer ee comment

11. Lines 22, page 4961. It would be better toudelall the 17 SWAT model parameters in Table 2.
A rank of zero may be assigned to 7 model parametbich were found insignificant.

Authorsanswers

11. Lines 22, page 4961. All the 17 parameter$rataded in Table 2 following the suggestion of the
reviewer.

Refer ee comment

12. Line 20, page 4966. Define FDC before using it.



Besides these CAs, others authors have used fldieeim or characteristics using FDC (Masih et al.,
2010)...

Authorsanswers
12. Line 20, page 4966. Thank you.

Besides these CAs, others authors have used fldieeim or characteristics using flow duration curve
(FDC) such as (Masih et al., 2010)...

Refer ee comment

13. Line 25, page 4966. It would be better to UBecurring” instead of “accruing” on the objectivie o
the regionalization procedure and on the knowledgrut the key hydrological processes accruing
within the catchment...

Authorsanswers
13. Line 25, page 4966. Thank you
“Occurring” is used instead of “accruing”.

“...the objective of the regionalization procedure @m the knowledge about the key hydrological
processes occurring within the catchment...

Referee comment

14. Line 28, page 4966. Replace “theses” with “&ios

Model parameters, especially theses of physicalsed model such as SWAT,
Authorsanswers

14. Line 28, page 4966. “theses” is replaced witiose”.

Model parameters, especially those of physicalbebdanodel such as SWAT,
Refer ee comment

15. Line 16-17, page 4972. Use “due to” insteattog”

In addition, this difference can also be due thgesiivity involved within the GLUE procedure for
selecting the threshold value,

Authorsanswers
15. Line 16-17, page 4972. “due to” is used inswddiue”

In addition, this difference can also be due tosthigiectivity involved within the GLUE procedure fo
selecting the threshold value,



Refer ee comment

16. Section 5.2.1, pages 4975 & 4976. What isrtipact of percentage of the transferred Mps on the
performance? Further, why only 16.6% Mps are temsfl for Negues-Vacques catchment. This
small percentage is not coherent with the othaat@henents in Table 3.

Authorsanswers
16. Section 5.2.1, pages 4975 & 4976. Thank yoth®@icomment.

According to our approach, as the percentage dfémsferred Mps from the donor to the receptor
catchment increases, the prediction uncertaingniat at the ungauged catchment increases. Figure 7
shows that a relationship between the percentatiedfansferred Mps and the width of the
prediction uncertainty interval at the ungaugedluatent exists. However, as we have cited in the
text, it is not pretended that uncertainty in ttasferred parameter sets is the only one coniwibut
source for model prediction uncertainty at the wggal catchment. As it was demonstrated by the
results, although the relationship between thesfeaired model parameters uncertainty and model
prediction uncertainty at the ungauged catchmenistse this relationship is far to be linear dudhe
non-linearity of the hydrological model, to the pitde correlation between the parameters, to the
equifinality problem, to the non-identifiable pareters and to other sources of uncertainty (e.g.etnod
structure, inputs uncertainty) that are difficalttte simultaneously taken into account.

Table 3 shows the catchments cluster, the degrsiendérity and the corresponding percentage of
transferred Mps from the donor to the receptortoaent. The Negues-Vacques catchment is the one
that resembles the most to the donor catchmenalEdwith a similarity value of 0.88. By

introducing the latter value in Eq .(3), the Threslue calculated is 0.66, meaning that only Mag th
lead to model simulations with Nash (NS.66 at the Pallas catchment should be transféordue
Negues-Vacques catchment. These Mps correspondytd 6.60% of the total Mps at the Pallas
catchment.

Refer ee comment

17. Lines 5-11, page 4981. NS values of -0.13144).0.169 and 0.518 are obtained for the four un-
gauged catchments. Out of these only 0.518 forakoatchment can be considered as the good
performance, while others three are having podopaance. How these NS values can justify the
results. Comment please.

Authorsanswers
17. Lines 5-11, page 4981. This is a very nice centrirom the reviewer, thank you.

We fully agree that the NS values for these thregauged catchments are poor and cannot justify the
results. However, as we have mentioned in the veéxtn evaluating the regionalization performances
in ungauged catchments, other criteria such as faality and fit to geography should be useddessi
the statistical criteria such as NS. The reasdnasNS is very sensitive to the length and quality

the observation data. The streamflow records okthatchments are either missing or have gaps and,
thus, are not reliable to allow a sufficient anticsstatistical evaluation. For instance, dailyatiarge

at the Aygues_Vacques and Joncas catchments cuvgr80 days while the Soupie and Fontanilles
catchments have streamflow of 500 daily recordadttition to the NS index we have used other
statistical criterion which is the percentage @ tibservation data bracketed in the prediction
uncertainty interval (P_factor). Although the N3ues are poor for these ungauged catchments, the



P_factor indicates that more than 65%, except fa@uks_Vacques catchment, of the observation data
are with the modelling uncertainty interval refiagt“acceptable” results (Table 5).

As we have cited and discussed in the paper anjableobservation data, field knowledge and/or
previous work conducted in the area of interestlmprecious and helpful to check the performances
of the regionalization method when dealing withaunged catchment. Therefore, more transparent
assessment of the regionalization technique pedoce should not only be based on statistical
criteria alone but in combination with other crigesuch as fit to reality and fit to geography.

Referee comment
18. The following two statements are contradicting.
Lines 24-27, page 4986

The assumptions behind the developed methodology tat similar catchments (similar in their
physical attributes) are hydrologically similar ahdt model prediction uncertaintycr eases as the
dissimilarity between the donor and the receptor catchment decreases.

Line 9-13, page 4988

We think also that the speculation behinds the ldgeel methodology such asodel prediction
uncertainty at the ungauged catchmentsincreases as the dissimilarity between the donor and the
receptor catchment increasesis appealing, reasonable and provides more reliable prediction
uncertainty at the ungauged catchment than théitmaal approach

Authorsanswers

18. Thank you very much for this comment.
We have corrected the statement.

Lines 24-27, page 4986

The assumptions behind the developed methodology tlat similar catchments (similar in their
physical attributes) are hydrologically similar ahdt model prediction uncertainty increases as the
dissimilarity between the donor and the recepttetoaentincr eases.

Line 9-13, page 4988

We think also that the speculation behinds the ldgeel methodology such asodel prediction
uncertainty at the ungauged catchmentsincreases as the dissimilarity between the donor and the
receptor catchment increasesis appealing, reasonable and provides more reliable prediction
uncertainty at the ungauged catchment than théitmaal approach



Refer ee comment

19. There are many sentences in the paper whiamaecessarily long. It is suggested to revise the
whole paper and use small sentences instead oflemtgnces.

Authorsanswers

19. We will revise all the paper. Unnecessarilytsroes will be removed and long sentences will be
shortened.

3°300"E 3°40'0"E
S L 1 3°350"'N
& Montbazin
43°30'0"N-1 sl
Elevation (m)
. 322
1
\ * Rain gauge station
43°250"N-] 7 i ; : z -43°250'N
N :‘ ! iz
Florensac 4 £
* (") Véne (s) Aygues_Vacques
e (2) Lauze (7) Négues_Vacques
(3)Aiguilless) Mayroual
(4) Joncas(e) Soupié
— (s) Pallas (10) Fontanilles 432200
2
[ ] Kilometers
3“3(;’0"E 3"4(;‘0”E

Fig.1 Location of the study site, topography, satzbments boundaries and rain gauge stations



