Answer to Referee #1

Thank you very much for agreeing to review our paper and for the time spent to formulate all the constructive
comments and corrections below.

We propose to change the title from “On the value of high density rain gauge observations for small Alpine
headwater catchment hydrology” to “Even event-scale hydrological response characterization benefits from high
density rain gauge observations”.

Itis true that the uncertainties resulting from the final network of 3-station raingauges is not shown. We propose
to add in “4.4 Measurement network analysis” two figures showing i) the RC (Figure 1) and ii) the lag time A4p/q
(Figure 2) by comparing the values obtained from the best 1-station or 3-station raingauge network vs. the
reference value calculated from the full raingauge network.

As the stochastic method for generating rainfall fields cannot be used with a number of points as low as 1 or 3
stations, we performed the computations using the Thiessen polygons methods and consequently no error bars
are associated to these plots. Nevertheless, the Figure 3 compares the two methods (stochastic vs Thiessen
polygons) when the RC and the lag time Ap/q are computed from the full raingauge network.

We observe for both the RC (Figure 1) and Ap/q (Figure 2) a lower dispersion of values while increasing the density
of the raingauge network. With a 3-station raingauge network the error on the RC (RMSE = 0.186) drops below
the error obtained by comparing 2 different interpolation methods (RMSE = 0.256), giving a good confidence to
the Thiessen polygons method used for this calculation. In the same way, for Ap/q the error with a 3-station
network (RMSE = 8.12) is lower than the error obtain with the model comparison (RMSE = 13.22).

On Figure 2, the dispersion of Ap/q is originally low. Even with a 1-station network the lag can be reproduced
correctly for most of the events but can also be completely wrong for one of them. Outliers are still observed
with the 3-station raingauge network though, even if the error gets lower (RMSE reduced from 23.18 to 8.12).
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Figure 1. Comparison of RC whether it is calculated from the full raingauge network or from a partial, considering the best 1-station and
3-station network. The dataset is based on the 15 rain events associated to a river reaction.
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Figure 2. Difference of lag time Ap/q obtained from a partial network (1-station and 3-station network) and the full network.
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Figure 3. Comparison of the RC (left) and lag time Ap/q (right) calculated using the full raingauge network, but with a different rainfall field
interpolation method (Thiessen polygons vs. stochastic).



The Figure 4 shows the hydrograph of the 15 rainfall events generating a river reaction. The runoff peak
identification is straightforward for 5 of them (Q event #1, #2, #6, #14 and #15), but for 8 of them (Q event #3,
H4, #5, #7, #9, #10, #12 and #13) the flatty shape makes the exercise very uncertain. As well for the Q events #8
and #11 showing a double peak, the shape of the hydrograph itself is then explained more by the fluctuations of
the rainfall amounts than by the dynamic of the hydrological processes. This statement led us to use event-scale
metrics for the hydrological response. We will add the Figure 4 to the supplementary material to illustrate our
comment.
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Figure 4. River quickflow for 15 rainfall events causing a noticeable river reaction. The length of events is normalized.

We agree that these metrics are finally not fully exploited. We propose to add a short analysis on the impact of
the raingauge density over i) the number of misestimated events and ii) the maximum rainfall intensities. The
figures and text below will follow the existing paragraph of section 4.1.1 after changing its title from “Amounts
and asymmetry” to the more general formulation of “Rainfall characteristics” (please read our answer to the
point 3 of this review for further details concerning subsets). The references here are pointing to the table and
figures of this document:

Relying on the rainfall events subset #2 composed of 23 rainfall events recorded by the full raingauge network
(see Table 1), we tested what a partial raingauge network (all possible combinations of networks composed with
less than 12 stations) would record, compared to the full raingauge network of 12 stations taken as a reference.
The Figure 5 shows, in term of raingauge density, the number of events having the total amount of rainfall ProraL
overestimated or underestimated by a factor 2. We globally observe a misestimation inversely proportional to
the raingauge density, with up to 3 events overestimated and 8 events underestimated with the lowest raingauge
density of 0.07 raingauge per km? (1 raingauge). It is necessary to reach 0.82 raingauges per km? (11 stations) to
no longer have events misestimated by a factor 2. We also observe, with few raingauges, a strongest trend to
underestimate than overestimate events. The invoked reason is that facing a heterogeneous event for which a
good spatial resolution of the rainfall field is needed, it is statistically more probable to miss the localized
important part of the rainfall field than capture it.
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Figure 5. Number of rainfall events for which the total amount of rainfall is overestimated or underestimated by a factor 2, according to
the raingauge density, going from 0.07 raingauges per km? (1 raingauge within the catchment) to 0.82 raingauges per km? (11 raingauges).
For each raingauge density, all possible combination of raingauge network is tested. The reference value is estimated from the full 12-
raingauge network. The bottom and top of each boxes are respectively the 25th and 75th percentiles of the sample. The line in the middle
of each box is the sample median. The whiskers go up to 1.5 times the interquartile range away from the bottom or top of the boxes and
values beyond are marked as outliers with circles.

The Figure 6 presents in the same way the maximum error encountered on the maximum rainfall intensity over
10 minutes Pwax(10 min). We logically notice an inversely proportional trend, minimizing the error while the
raingauge density increases. The figure also shows that in general a low raingauge density tend to overestimate
more than underestimate the Pumax(10 min). This bias originates the large footprint associated to a low raingauge
density, increasing the disparities between the measuring points while interpolating the rainfall fields.

80 -
70t
60
50
40

30

-
TIEELEEE AN

Maximum error over P, . (10 min) [mm/h]

o}
UNDERESTIMATION

_30 L L 1 1 1 1 1 L
0.07 0.15 0.22 0.30 0.37 045 052 060 0.67 0.75 0.82

Raingauge density [km'z]

Figure 6. Error on the maximum rainfall over 10 minutes according to the raingauge density. For each raingauge density, all possible
combinations of raingauge network is tested. The reference value is estimated from the full 12-raingauge network.



Following this suggestion and the suggestion of the referee #2, we implemented an event-based modelling
approach (note: the following answer is identical to the answer 8b given to the referee #2). The runoff response
of Vallon de Nant to rainfall forcing is modeled by a semi-distributed model. This model first simulates the
mobilization of water at the sub-catchment scale (here 25 sub-catchments are defined over the Vallon de Nant)
using a SCS runoff curve number approach. Next, stream discharge is obtained by convoluting the resulting
hillslope responses with a travel path distribution derived from the stream network geometry (Schaefli et al.,
2013). In the current version (to be refined) the subcatchments and the stream network geometry are identified
using TopoToolbox (https://topotoolbox.wrrdpress.com) (Figure 7)%, in which travel paths correspond to the
distance between the bottom part of each sub-catchment and the catchment outlet. In this model we focus on
the fast response (i.e. runoff) of the catchment, and baseflow (defined here as the average discharge during the
30 min preceding event start) is subtracted from the actual discharge prior to runoff modeling. For calibration,
the model is run using the mean of the 20 stochastic rainfall realizations as reference input; it is then calibrated
against observed runoff (i.e. discharge - baseflow) through likelihood maximization assuming that the model
residuals are normally distributed (e.g. Schaefli et al., 2007). After calibration the event-based runoff model is
applied to the different network configurations to test how rain gauge network geometry influences the
simulated runoff response. As the stochastic rainfall interpolation cannot be performed with a number of
observation points as low as 3 stations (or less), we use the Thiessen polygons method to interpolate the rainfall
fields from the 1 to 3-station raingauge network. The results of this model are all shown in the Appendix at the
end of this document.

What we can say at this stage is that this kind of typical conceptual event-based hydrological model cannot
reproduce all observed events equally well (Appendix 1). This would require in-depth analysis of different
subsurface flow mechanisms related also to snow melt and shallow-groundwater recharge, work that is ongoing
in this catchment. What is clear is that the simulations with the worst 1 station network are completely off. In
exchange, the simulations with the best 1-station, 2-station or 3-stations network is always close to the
simulations obtained with the stochastic rainfall fields, which underlines the value of the station network
selection methodology in the submitted paper. The analysis furthermore shows that anill-placed weather station
can result in completely erroneous runoff simulation, whereas a network of at least 3 stations results in much
better runoff simulations. This conclusion would not have been possible without the high density network
observations. However, this model experiment cannot shed further light on the value of the high density
networks as the ability of the model to reproduce streamflow responses is not good enough for clear conclusions.
This cannot be easily solved with another conceptual model (we tried already other conceptual model structures,
e.g. Benoit, 2020) nor with any “out-of-the-shelf” model, which do not exist for high alpine headwater
catchments. The development of a fully distributed high resolution (e.g. 10 m x 10m) physical model with the
inference of distributed model parameter fields is beyond the reach of this study.

In any case, we can try to include some key results from the modelling study in the revised version.

1 An automatic identification of subcatchments corresponding to a manually identified stream network (i.e. identified in
the field) is non trivial; solution to be found.



Figure 7. Map of the Vallon the Nant showing the 25 subcatchments and the stream network geometry used for the modelization.

3 - Also, | was wondering why is there not a consistent number of events analysed throughout the manuscript. |
understand that there are always measuring issues and maybe some observations are questionable, but then
please remove them at the beginning. There could be one number of rainfall events considered and one subset
of them for discharge analysis, but at the current state results from different subsections cannot be compared
with each other due to the different populations of considered events.

Indeed, we have different subsets of events. Among i) the initial 48 rainfall events that were recorded by at least
7 raingauges, which is enough for computing the spatial rainfall pattern metrics (Section 3.2.2), we choose ii) the
subset of 23 rainfall events recorded by the full network of 12 raingauges to evaluate the best partial network
(Section 3.5); the iii) 15 rainfall events associated with a streamflow reaction was reduced to iv) 14 events after
discarding the July 24™ event identified as an outlier. This last subset is used for computations involving the
hydrological response. Although we are often referring to the July 24™" outlier event and recall in the figure
captions that this particular event is out of the axis limits, it is not included in our computations. We will make
this clearer in the article by adding the above sentences and the synthetic Table 1 that summarizes and numbers
the different subsets used within this study. However, we stick to the idea of keeping datasets as large as possible
in order to increase the statistical robustness of our results.

Table 1. Summary of the different subsets of rainfall events (Pevent) used within this studly.

Subset P evers NO. # of events
1 2 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

#1: P o recorded by atleast7stations [ [ [ T [ [T T T T T T TT1 [TTTTTTTITT] [ [T 11 [TTTTT] s
#2: P ., recorded by 12 over 12 stations | | | [T 1111 | [ 111 23

#3: P e W/ river reaction 15
L—I no discharge measure — — —t—
#4: P ... w/ river reaction (w/o outlier) 14




Indeed, it is useful to precise it in this sentence too in order to avoid confusion. We will mention it.

We agree that the weir picture of the Figure 2 of the paper rather has an illustrative role and is not essential in a
hydrology paper. As the Figure S2 in the supplementary material also fulfills this aim, the Figure 2 will be removed
from the main part of the article.

We agree to use “mean” rather than “average”, it will be corrected in the revised version of the paper.

We agree. The details concerning the rating curve construction and error estimate will be move to an appendix.

Thanks, we will add some more details in an appendix.

Indeed, we choose to use the stochastic approach for the valuable estimation of the errors it provides (in
response to the first round of reviews during the first submission; the original manuscript used Thiessen only).
The Thiessen method also used throughout this paper fills the weak points of the first method, namely i) the
computation time, which is very short using the Thiessen method and allows to explore within a reasonable
amount of time all the possible combinations of raingauge networks for their optimization, and ii) to calculate
rainfall fields with a low number of raingauges. For this last point the stochastic method require at least 5 stations
to capture correctly the spatial and temporal rainfall characteristics.

Concerning the altitude effect on rainfall, we do not observe any trend (R? = 0.06) between the cumulated rainfall
per station and the altitude. This information will be added in “4.1.1 Rainfall characteristics” (please see 1d
concerning the title change of this section). The Figure 8 below is shown as illustration purpose for this document.
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Figure 8. Cumulated rainfall at each raingauge vs. altitude of each raingauge.

This statement probably refers to “Using the interpolated rainfall fields, rainfall events were identified as rainy
periods separated by at least 90 minutes without rain. This inter-event duration was selected based on the
observed delay between rainfall onset and streamflow response for the large event recorded on August 23rd
(detailed in the part 2 of supplementary material); the streamflow reaction to the first half-hour of this rainfall
event was caused only by rainfall in the southern half of the catchment (stations 8 to 12).”

Following e.g. Dingman (2002), “the time of concentration Tc [is] defined as the time it takes for water to travel
from the hydraulically most distant part of the contributing area to the outlet”. It is difficult to determine in
practice due to unknown flow paths. That is exactly why we choose the event on August 23", which happened
far away from the outlet as an indicator for this travel time to the outlet. We will make this explanation clearer
and add a reference to the concentration time.

Indeed, the choice of a west-east line splitting the catchment into 2 parts of equal area is arbitrary. We agree
that a line splitting the catchment by crossing perpendicularly the river (or the close solution of following a line
perpendicular to the isohypses) are better solutions, as they are a more general answer to this problem of
splitting the catchment into two areas, whatever is its orientation. We believe though that the easy geometric
solution we choose for the computations would not give, in this particular case, fundamentally different results.

We tried the solution of splitting the area following a given isohypse (around 2023 m asl, to split the catchment
into two parts of equal area) but we finally discard this option later while introducing Duiis, which is a redundant
metrics (R? = 0.76) that gives a more accurate description of the localization of the rainfall within the catchment.

However, we did not consider splitting the catchment following a north/south (or some titled line to follow the
general orientation of the catchment) line. We would not do it in purpose of testing the relevance of the
orientation of the splitting line, but because we think it could actually be a good choice. Such a line would roughly
separate the steep slopes on the east side from the grassy slopes on the west side (see Figure 2 of the article).
For this case study this choice would interestingly isolate geomorphological distinct areas. We unfortunately did
not have time to explore this solution, but a sentence will be added in “3.2.2 Spatial rainfall pattern metrics” to
criticize our choice of the north/south catchment splitting and the potential solutions to be considered.



This comment refers to the statement on how baseflow is separated (“The beginning and the end of the
streamflow response determine the initial and final baseflow, respectively; the streamflow volume above the
line connecting these two points is considered here as fast runoff.”) and we think that it is an integral part of
event identification. We will rename the subsection “3.3.1 Event identification” to “3.3.1 Event and quickflow
identification”.

In agreement with our answer to the point 1c of this document, we will give more details about the reasons that
led us to discard the peak flow.

This comment refers to the runoff coefficient. We will add a reference to a classic textbook (Dingman, 2002).

Classical lag time definitions are e.g. the lag between the start of the effective rainfall (the one that creates a
reaction) and peak flow. As discussed above, the concept of peak flow is difficult to apply to our observed events.
A classically used alternative is the centroid-lag (lag between the centroids of rainfall and of streamflow), which
is a useful to characterize the response time (e.g. Dingman, 2002). Given the varying shape of our hydrographs,
we empirically tested different lag formulations; the lag between 1/3 of rainfall and 1/3 of streamflow gives the
best results in the regression analysis. We will clarify this in the revised version.

Thanks for pointing this out. The formulation was not well chosen; the start of the rainfall event will not contain
information about the actual start of effective rainfall (the rainfall that creates a reaction), which depends on
antecedent storage conditions. We will reformulate (see also comment 13).

We agree. We will modify the Table 2 of the paper (and the supplementary material) by adding two columns
with PnorTh/Paw and Psoutn/Paw. The Table 2 of the paper will be modified as the Table 2 below.



Table 2. Modified table of the “List of recorded precipitation events with streamflow reaction (in 2018)”.

Date P DuRATION QDUR-ATION AP/a Pai Pnorti Psout | Pnorrh/Pau Psouth/Pa | Wadays Quuir  Qeast  RC asyw | Drius  Dstream  HAND
[min] [min] [min] | [mm]  [mm]  [mm] [ [ [mm]  [mm] [mm]  [] [-] [m] [m] [m]
2-Jul 42 44 24 7.7 4.1 3.6 0.53 0.47 3.2 7.9 0.9 0.12 -0.06 | 1521 4008 611
3-Jul 40 135 23 12.1 7.4 4.6 0.62 0.38 12.7 7.5 85 0.71 -0.24 | 1336 3842 550
5-Jul 224 309 71 8.2 4.0 4.2 0.49 0.51 29.8 6.0 6.0 0.74 0.03 | 755 4374 350
6-Jul 478 587 65 20.2 8.6 11.6 0.43 0.57 40.3 58 259 1.29 0.15 874 4450 355
14-Jul 358 302 49 18.7 105 8.2 0.56 0.44 0.0 45 129 0.69 -0.12 | 1263 3574 554
15-Jul 136 281 33 10.7 6.0 4.7 0.56 0.44 18.9 5.5 9.5 0.89 -0.13 | 1122 3377 528
20-Jul 288 228 49 18.8 8.6 10.2 0.46 0.54 3.4 48 142 0.76 0.09 | 1282 3823 541
24-Jul 220 229 45 8.0 7.5 0.5 0.94 0.06 12.2 3.1 304 3.78 0.02 740 2184 419
14-Aug 204 152 47 11.1 4 7.1 0.37 0.64 10.2 4.0 7.8 0.70 0.27 | 1286 4305 540
17-Aug 152 109 38 11.9 6.2 5.7 0.52 0.48 17.5 32 49 042 -0.04 | 1122 3780 490
23-Aug 388 237 47 221 8.8 13.3 0.40 0.60 5.4 24 135 061 0.20 | 1371 3756 563
24-Aug 158 107 40 8.1 4.4 3.7 0.54 0.46 29.5 4.1 6.5 0.81 -0.08 | 692 4114 320
29-Aug 72 116 48 4.8 2.2 2.6 0.46 0.54 12.4 3.0 2.3 0.48 0.07 | 1207 3526 524
01-sept 628 341 101 | 114 4.3 7.2 0.38 0.63 20.4 34 164 144 0.25 | 725 4487 331
13-sept 370 59 45 10.9 7.0 3.8 0.65 0.35 0.0 26 44 040 -0.29 | 1291 3594 556

The corresponding original text will be complemented as follows:

“The strong correlation between rainfall amounts and Qast (0.77, Table 3) suggests that streamflow reactions
are triggered by saturation-excess, rather than by infiltration capacity-excess: [NEW] If saturation is exceeded,
every unit of rainfall will lead to a corresponding unit increase of streamflow, hence a strong linear correlation
to rainfall amounts. Furthermore, saturation-excess also implies that a longer rainfall event leads to more
streamflow reaction (once the saturation threshold is reached, all rainfall contributes to streamflow). If, on the
contrary, the driving process was the exceedance of infiltration capacity, then only rainfall intensities above the
capacity threshold would trigger a corresponding streamflow increase, small rainfall amounts would trigger
almost no reaction. In this case (infiltration-excess), there would be no linear correlation between rainfall
amounts or rainfall duration and streamflow amounts, but a strong correlation between streamflow amounts
and high or maximum precipitation intensity. [end NEW] [REFORMULATE] Saturation-excess as a main driver of
the fast streamflow response is confirmed by i) the absence of correlation between maximum rainfall intensity
over 10 minutes and the RC (Table 3) [end REFORMULATE], ii) the strong correlation between rainfall duration
and Qrast (0.73) and iii) by the clear threshold effect for the generation of streamflow as a function of total event
rainfall (Figure 9); a streamflow reaction only occurs for total rainfall higher than 5 mm”.

We will rephrase "to reach a higher RC, we need a higher level of saturation [...]" by "we observe a higher RC
when the level of saturation increases [...]".

Instead of analyzing all the events with an identical “dry” or “wet” network extent all along, for the composite
network the “dry” or “wet” state of the network is chosen each time at the beginning of each event. The network
extent is based on the initial wetness conditions, by looking at the total amount of precipitations that fell during
the 3 previous days before the beginning of the event. If this amount is over or equal to the threshold of 20 mm
of rainfall, we use the “wet” network; below this threshold we pick the dry network. Thus, the estimated value



is calculated once, using one or the other of the networks. The process will be more detailed into the revised
version of the article.

Few criteria are retained at the end of the regression analysis. We believe it will be clearer to detail more the
criteria which are kept and those which are removed, and the associated reasons, directly in the text. We will
improve this part accordingly.

Please refer to our answer to the point 3 of this review for details.

This refers to the statement “And for a single station network, the metric /asym prefers a station location in the
southern part rather than in the northern part.”

This statement is wrong, thank you for pointing out. It must be a legacy effect and we apologize. We will remove
i) this sentence and ii) the plot of the best 1-station network for /asym in the Figure 11 of the article, as of course
Iasym cannot be defined for a single station.

Thank you for this observation, it will be corrected using “m asl” throughout the paper.

It is 2018a indeed, it will be corrected.

Thank you for pointing out that this part is not so clear. Within these 3 equations we use P(i,,t), the rainfall
amount previously calculated using the stochastic method (section 3.2.1) for each of the 10 x 10 meters grid cell
(referenced by i and j) at each 2-minute time step t. The rainfall characteristic and space-time resolution will be
specified in the text introducing the first equation.

This remark also reveals that the descriptions of Duiis, Dstream and HAND in the Table 1 of the paper must be
corrected by removing the “mean” at the beginning of each definition (e.g. for Duuis: “Mean distance of rainfall
spatial center of mass to stream network (along hillslopes)” becomes “Distance of rainfall spatial center of mass
to stream network (along hillslopes)”).

Thanks, it will be corrected.

Thank you for pointing out this oversight, it will be corrected.

We agree that the D is confusing. We will stick to the HAND abbreviation throughout the article.



The network extent is briefly introduced in the section 2, but a description of the composite network is missing.
A description will be added in the section 3.4 Rainfall-streamflow response characterization, and the reference
L202 will be corrected accordingly.

We will specify that the value of 317.8 mm is the areal rainfall amount.

We agree. The mean values (6.6 mm for the rainfall amount and 2h47 for the rainfall event duration) will be
added to the revised version of the paper.

We agree again that the “average” word is not adapted, and it will be outlawed from the manuscript. Indeed, in
this case using the median value of /asym (0.025) is better than using the mean. It will be corrected.

We agree with this point. The figures will be corrected accordingly.

Thank you for the suggestion, it will be modified.

Thank you, this occurrence and the others will be corrected.

Indeed, it is confusing. The line it is referred to at the end of 4.1.1 “This event and its streamflow reaction are
excluded from further analysis” will be replaces by “This event and its streamflow reaction are excluded from
further analysis involving the hydrological response”.

We will include a reference to the states (shown in Figure 1) at the beginning of 4.1.2 Stream network distance
metrics. Their extent is first introduced in Section 2.

Thanks, it will be corrected.

The temporal resolution of times series used for correlation calculations is 2 minutes. The correlation between
events is done at the event-scale. Occurrences will be checked and detailed throughout the article.



Thanks, we will provide values and improve the formulation.

Thanks. The sentence will be corrected by “Considering the small dataset underlying this analysis (23 events),
the robustness of the best networks is assessed for two selected metrics (for the Pau and lasym) by re-computing
the optimal network when between 1 and 3 events are removed from the dataset”.

This statement refers to “The fact that Dsrream outperforms here Dys for the prediction of RC and lag time is an
interesting result: it underlines that even in steep environments, with a priori fast instream processes and limited
storage, the riparian area and related subsurface exchange processes could play a more prominent role than
what we previously thought”.

We will reformulate. The classic hypothesis (e.g. Nicotina et al., 2008) is that in steep environments, the travel
time in hillslopes strongly dominates over travel times in the stream network, because instream velocities are
very fast compared to travel times in hillslopes. The fact that the travel distance in the stream network explains
nevertheless more of the RC variation than Dyi.s might be an indirect effect: the longer the travel distance in the
stream network, the more likely are delays due to exchange with groundwater in the riparian area. This will be
explained in the revised version.

A 3-station network corresponds to 0.22 raingauges per km?. This value will be added, and we will check
throughout the article if such corresponding density values must be added as well.



REFERENCES

Benoit, L. (2020). High Resolution Stochastic Modelling of Local Rain Fields (PhD Thesis). University of Lausanne,
Faculty of Geosciences and Environment, Institute of Earth Surface Dynamics, Lausanne, Switzerland.

Dingman, S.L. Physical Hydrology. 2nd Edition, Prentice Hall, Upper Saddle River, 2002.

Nicdtina, L., Alessi Celegon, E., Rinaldo, A., and Marani, M.: On the impact of rainfall patterns on the hydrologic
response, Water Resour Res, 44, W12401, 10.1029/2007WR006654, 2008.

Schaefli, B., Talamba, D.B., Musy, A., 2007. Quantifying hydrological modeling errors through a mixture of normal
distributions. J. Hydrol 332, 303—-315. https://doi.org/ 10.1016/j.jhydrol.2006.07.005.



APPENDIX 1: Model results for all of the 15 events
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Q event #1 (July 2™)
On each figure the Y-axis of each hydrograph is in m3/s.

- The black curve is the observed streamflow.

- The 20 blue curves correspond the simulated streamflow based on the 20 possible rainfall fields from
the stochastic interpolation method (12-station raingauge network).

- The plain, dashed and dotted red lines are resp. the simulated streamflow using the best 1-station
(station #5), 2-station (stations #2 and #9) and 3-station (stations #2, #5 and #11) raingauge network,
using the Thiessen polygons interpolation method.

- The plain, dashed and dotted purple lines are resp. the simulated streamflow using the worst 1-station
(station #1), 2-station (stations #1 and #3) and 3-station (stations #1, #3 and #4) raingauge network,
using the Thiessen polygons interpolation method.
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