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Abstract. The implementation of adaptation policies requires seamless relevant information about near-term climate evolution,«

which remains highly uncertain due to the strong influence of internal variability. The recent development of approaches to
improve near-term climate information by selecting members from large ensembles—based on their agreement with either
observed or predicted sea surface temperature patterns—have shown promising results across timescales from weeks to
decades. Here, we propose a new method to provide climate forecasts over Europe by combining information from both
observations and decadal predictions through a two-stage member selection from ensembles of climate simulations. Several
predictors are tested as observational metrics based on their influence on the European climate variability at annual to decadal

timescale. A retrospective evaluation over Europe demonstrates the added value of this method in reducing the spread of

simulations jn 5- 10- and 15-year temperature forecasts of summer and winter femperature over Europe. It can also provide
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larger forecast added value than decadal prediction, for gxample for land summer temperature over WCE, using surface
\

temperature as predictor, The optimal predictor varies by region and should be evaluated on a case-by-case basis. This ; \
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improved regional climate information supports more targeted adaptation strategies for the coming decades.,,

1 Introduction

In the context of ongoing climate change, the implementation of adaptation policies requires relevant and actionable

information about climate risk evolution over the coming years-to-decades. The near-term future (i.e. the next 10 to 20 years)
represents a relevant timescale for strategic decision-making, as this temporal horizon aligns with the planning framework of
a large portion of stakeholders in climate-vulnerable sectors (e.g. agriculture) (Kushnir et al., 2019). While the future emission
pathways dominate the uncertainty affecting long-term projections at the global scale, internal climate variability associated
with the chaotic or aleatoric nature of the climate system, is the leading source of uncertainty in near-term future change at
regional scale (Lehner et al., 2020). Reducing the uncertainty related to internal climate variability over the next decades and

providing an objective and reliable estimate of the related modulation of anthropologically-forced changes, is therefore of

primary interest.,
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Multiple lines of evidence are available to provide information about climate risk evolution over the near-term future,

First, the so-called non-initialized ensembles of climate projections provide a seamless evolution from the historical period to
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(a mis en forme : Police :10 pt, Anglais (E.U.)

the end of the 21° century under different, socio-economic scenarios. As such, they encompass the full range of uncertainty

including that related to internal climate variability, Second, so-called initialized decadal predictions aim to specifically reduce 3

this uncertainty by initializing the climate model simulations from estimates of the observed state of the climate system, ;

including the ocean, atmosphere, and other relevant components, (Meehl et al., 2021), This initialization aims to phase the

temporal evolution of the simulated and observed modes of climate variability. However, the predictive skill of initialized

decadal forecasts often fades out after a few years, showing limited added value over non-initialized projections except over
specific regions and for some persistent variables, and they are usually limited to 5-10 years (Yeager et al., 2018). Decadal
forecasts are also subject to drift due to the so-called initialisation shock explained by mismatch between biased models and
assimilated observational estimates (Sanchez-Gomez et al., 2016). Third, raw observations can be used to provide information
to constrain the climate evolution over the next decades. For example, Bonnet et al. (2021) apply an objective selection of
members from large ensembles of simulations using observed proxies of the Atlantic meridional overturning circulation
(AMOOC) in order to narrow the range of possibilities associated with the internal variability of near-term change of AMOC
whose effect is long-lasting, and global mean surface temperature. Similarly, Liné et al (2024) proposed a storyline approach
in a perfect model framework to partition raw uncertainties of climate change over Northern Europe before 2040 as a function
of the combined phase of AMOC and the North Atlantic Oscillation (NAO).

Combining all the sources of information —observations, initialized decadal predictions, and non-initialized climate
projections— to deliver the most robust climate information at near term, with reduced uncertainty around the most likely
evolution of internal variability, remains a significant challenge (Cassou et al. 2018). Yet, for effective decision-making and

long-term adaptation planning, it is jmportant, that climate information be seamless across timescales, ensuring consistency

between historical observations, near-term predictions, and long-term projections,(e.g. Nissan et al., 2019; Befort et al., 2022),
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To address this challenge, several methods have recently been developed to incorporate information from the
observed climate state or from decadal predictions within large ensembles of non-initialized transient climate simulations in
order to constrain aspects of internal climate variability. Some studies explore this idea by developing methods based on the
subselection of non-initialized climate projections from large ensembles based on their agreement with sea surface temperature
(SST) evolution Befort et al. (2020) or with SST patterns Mahmood et al. (2021) assessed from initialized decadal predictions.
They highlight the added-value of these methods in comparison to the full ensemble of simulations beyond the time period
covered by decadal predictions. Mahmood et al. (2022) proposed a similar method to constrain non-initialized climate
simulations, but using observed SST patterns instead of information taken from decadal prediction. Their method shows skill
levels comparable to state-of-the-art decadal prediction systems for 10-year forecasts. Donat et al. (2024) provide a consistent
evaluation of these different approaches and highlight that a selection of non-initialized members based on observations or
decadal predictions significantly enhances the skill of 10 and 20-year projections for near-surface temperatures in some

regions, including Europe, with the selection based on decadal predictions having the largest added value in terms of

2
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probabilistic skill. Similarly, Cos et al. (2024) provide a comparison of these methods to predict near-term mediterranean
summer temperature but show instead heterogeneous improvements in comparison to the full non-initialized climate

simulations from the Coupled Model Intercomparison Project Phase 6 (CMIP6). Building on the method from Mahmood et al.

(2021), Acosta et al. (2025) show that this type of constraining method has the potential to fill the gap between seasonal to

multi-annual timescales by delivering seamless climate information while having a very low computational cost. Other

methods derive seasonal to decadal climate predictions by constraining large climate model ensembles using analogue
approaches. Menary et al. (2021) for example developed a new analog-method to derive a skillful decadal forecast of the
subpolar North Atlantic SSTs in comparison to climate prediction system by selecting 35-years analog of the observed spatial
averaged evolution from CMIP5 and CMIP6 archives.

To date, proposed methods have relied on information from either observations or decadal prediction. In this study,
we explore the potential benefits of blending the three sources of information available —observations, initialized decadal
predictions, and non-initialized climate projections— to provide relevant and seamless information about near-term climate
change with reduced uncertainty related to internal climate variability. This new “blending” method is based on the constraint
of non-initialized climate projections from large ensembles, using information from both observations and decadal predictions.
The performance of datasets derived from the blending method in predicting winter and summer surface temperatures over

Europe will be evaluated using a retrospective assessment framework, as in Cos et al. (2024),,

This paper is organized as follows: Section 2 details the data and methods, Section 3 evaluates the blending method,

and Section 4 presents a summary and discussion of the results.

2 Data and Method
2.1, Datasets

We use 163 non-initialized transient historical simulations (HIST, hereafter) from CMIP6 (Eyring et al., 2016) and 92+«
initialized decadal hindcasts (DEC, hereafter) from CMIP6/DCPP Component A (Boer et al., 2016), based on large ensembles /

from six models (see Table 1). The historical simulations start from the atmospheric, oceanic and land surface initial conditions
of a preindustrial simulation and are forced with estimates of anthropogenic and natural forcings from 1850 to 2014. Hindcast

simulations are initialized each year from 1960 with best estimates of the observed climate state—including ocean, atmosphere,

and other components, and run for five or ten years depending on the model. For simplicity, all data were first regridded to the / /

CNRM-CM6-1 atmospheric grid, and only grid points with at least 70% Jand fraction were then, considered. This choice has ;

been motivated to keep enough grid points along the coast.

A lead-time dependent drift correction is applied to the hindcast simulations prior to their use in order to remove the
mean drift caused by the initialization shock (Boer et al., 2016). In practice, for each model, the drift is estimated as the
ensemble mean over the period of interest as a function of each lead time. This drift is then subtracted from each hindcast year

at the corresponding lead time to correct for mean biases.
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Table 1: CMIP6 models and associated number of, historical simulations used in this study (left) and CMIP6 model

and the associated number and list of hindcast simulations, as well as their time length, used in this study (right).

2.2 Climate indices
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As described in the next section, the blending method developed in this study consists, in a first step, in selecting the<
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non-initialized historical simulations that most closely match few pre-determined observed climate indices before the forecast
start date. Based on literature, we select four climate indices representing large-scale phenomena that drive climate
predictability of surface temperature over Europe from decadal to multidecadal timescales (Garcia-Serrano et al., 2015; Smith
etal., 2019),

The first index is the Atlantic Multidecadal Variability (AMV) index, which describe the evolution of the leading

mode of multidecadal variability in the North Atlantic Ocean (Schlesinger and Ramankutty, 1994; Enfield et al., 2001; Yeager
and Robson, 2017). The AMYV is characterised by basin-wide SST. It has been linked to many observed low-frequency global
and regional climate variations, including the Northern Hemisphere temperature (Zhang et al., 2007) and the European
precipitation and temperature (Sutton & Dong, 2012, Qasmi et al., 2020). To estimate the evolution of the AMV, we define
the AMV index as the average low-pass filtered annual SST over the North Atlantic (0-60° N, 80°W—0° E) after the removal
of the externally forced signal following Trenberth and Shea, (2006). A Lanczos low-pass filter with a 10-year cutoff period

and 11 weights is used for low-pass filtering.

The second index describes the evolution of the North Atlantic subpolar gyre (NASPG), which is a key part of the

SST decadal variability in the North Atlantic and has been linked to the European climate (e.g. Hermanson et al., 2014). The
NASPG is of particular interest as skillful predictions of up to a decade can be achieved over this region (e.g., Matei et al.,
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2012; Brune et al., 2018; Robson et al., 2018). In this study, we define the SPG index as the average SST over the 15°W—
40°W, 50°N—60°N region. A Lanczos low-pass filter with a 10-year cutoff period and 11 weights is used for low-pass filtering,, -

The third index is the 9-year average sea surface temperature pattern correlation at the global scale, (GSST), This .

index has been proposed in previous studies to constrain low-frequency internal climate variability in surface temperature by
selecting the simulations that best match the observed SST spatial pattern of sea surface temperature based on spatial

correlations at global scale (e.gMahmood et al. 2022),,

The fourth index captures the evolution of the winter (December to February) North Atlantic Oscillation (NAO),

which is the dominant mode of atmospheric circulation variability in the North Atlantic sector. Winter NAO exerts a strong
influence on European weather and climate (e.g. Hurrell et al., 2003) and shows predictability over several years in advance
(Smith et al., 2019; Athanasiadis et al., 2020). The NAO index is defined as the difference in area-averaged mean sea level
pressure (MSLP) between a southern box (20-55° N, 90°W-60° E) and a northern box (55-90° N, 90°W—60° E) in the North
Atlantic (Stephenson et al., 2006; Baker et al., 2018). We choose this regional index because it is less sensitive to modest
differences in NAO centres of action between the observations and the CMIP6 models than the station-based index (Hurrell et
al., 2003; Stephenson et al., 2006). Another benefit of this index is that it is less affected by issues of interpretability that occur
when a mathematically constructed empirical orthogonal function (EOF)-based index is used (Ambaum et al., 2001;

Dommenget and Latif, 2002; Stephenson et al., 2006),A Lanczos low-pass filter with a 10-year cutoff period and 11 weights

is used for low-pass filtering,,

The oceanic SST indices are evaluated against the NOAA Extended Reconstructed SST V5 (ERSSTvS; Huang et al.,
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2017) observed dataset. The NAO index is evaluated against the ERAS reanalysis (Hersbach et al. 2020),,

A

2.3 Blending method protocole
The goal of the blending method developed here (BLEND hereafter) is to make the best use of the different sources<

of available information to provide the most robust and actionable forecast possible, of a variable of interest over a specific

region, through reduction of, aleatoric and structural uncertainty due to internal climate variability and climate models, /-
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respectively. The method is illustrated here using a case study; the forecast pf the summer, land surface temperature average ;

over lead years 1 to 5 in the WCE, region, as defined py, the IPCC (Iturbide et al., 2020), starting in 1 983, (Fig. 1).

In a preprocessing step, the drift from the hindcast is removed using the method described in section 2.1. Then the -

temperature anomalies for the observations, the 163 historical simulations (HIST) and the 92 hindcasts (DEC) are all computed

over the 5-yr forecast window [1983-1987] relative to the period,1966-2000.,

JTwo different types of datasets are built. First, HISToss, which consists in a selection of simulations from HIST that
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period (Fig. 1a). In this example, the pbservational constraint OBS is based on the AMV index (see section 2.3) and Y=20

years, namely 1 963-1982, To assess the similarity between the historical simulations and the observations, the RMSE and the

correlation scores are computed over time, on an annual basis from the temperature anomalies calculated over the full 1900
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retained.

The second dataset BLENDogs is based on a double constraint: the one from observations as for HISToss and a new

one from DEC that are available over the forecast period (Fig. 1b). First, 50, simulations that best match the observation index
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of 50, that show the lowest absolute error with respect to the 5-yr hindcast ensemble mean surface temperature over the region

of interest, are retained. This second step in BLENDogs is applied in order to take full advantage from all the different sources

of available information. We tested various combinations of member selection and chose to retain 50, members for the first . \ (a mis en forme

selection and 30, for the second, as this setup provides a relatively strong constraint on HIST while preserving ensemble spread. : L ;

We chose to keep the same number of simulations for HISToss and BLENDogs to ensure a fair comparison between 3

the two approaches.

Decadal prediction performance is evaluated by comparing the distribution of all ensemble forecast dataset availables

(Fig. 1¢). Inghis illustrative example, HIST treated here as the benchmark ensemble predicts,a slight cooling with a substantial °
uncertainty assessed by the spread, namely -009 £ 081 °C (ensemble mean + 5-95th, percentile range). DEC has an, ensemble \;

mean closer to the observations (-0.43°C) than HIST, pamely -028 £ 1.12 °C. The temperature forecast from HISToss, -0,19,

+0,72°C, shows a decrease in spread and a closer ensemble mean to the observationjn comparison to HIST, while BLENDogs,

L

-023 + 51°C,reduces the uncertainty and has an ensemble mean even closer to the observation,,
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Finally, we introduce three, additional ensemble forecasts that are useful for evaluation purposes. First, HISTras,

which derives from the first step of BLEND and uses the average surface temperature over the region of interest as
observational metric. This allows us to assess whether using only the variable we aim to predict is sufficient to constrain the

historical simulations. Second, HIS Thindcasy, which derives from the selection of the 30, simulations from HIST that are closest

to the 5-year [[1983-1987] hindcast ensemble;mean surface temperature. This allows us to assess the added value using only

the second step of the BLENDogs dataset.

In this study, we test these methods to predict summer (June to August; JJA) and winter (December to February; DJF)«
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surface temperature over the 3 European IPCC reference regions: Northern Europe (NEU), West Central Europe (WCE) and

the Mediterranean (MED) (Iturbide et al., 2020). Therefore, a BLENDoss dataset is produced for each region, since the second

constraint is based on the average, temperature over the region of interest, The four climate indices described in section 2.2 are |

tested to constrain the historical simulations, resulting in the HISToss and BLENDoss experiments. Note that for the
observational metrics based on spatial global SST, we used Y=9 years instead of 20 years, as used in previous studies (Befort

et al. 2020; Mahmood et al. 2022). Therefore, we will evaluate HIST and DEC against HISTras. HISTamv,HISTspc, HISTnao,
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Aim: predict the Y-yr average surface temperature over a region of interest
E.g. region: WCE; season: JIA; Y = 5-yr; start date = 1983

start forecast
Y=0 Y=+5

Y=-20 time
1

a) HISTg:: Constraint from the observations only

HIST(size = 163) gelection of the 30 historical simulations
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o HISTgs(size = 30)

T

5 o

kol S e HIST
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year

b) BLEND5: Constraint from the observations and DEC

HIST(size = 163)

DEC(size = 92) e
Selection of the 30 simulations the closest

to DEC from HISTg(size = 50)

Distribution average 5-yr forecast of temperature average over the region of interest

BLEND s (size = 30)

c) Evaluation:

Surface temperature (°C)
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corresponding to the most likely outcome. Several metrics are compared in this study, in order to evaluate the uncertainties in

the score used for the evaluation and to cover a wide range of potential users.,

Jo this end, we perform,a retrospective evaluation,of temperature forecasts averaged over the three regions of interest, - !

BLEND is applied each year over the 1966-2000 period, For, each initialization year, we evaluate winter, and summer | S
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temperature forecasts averaged over 1-5, 1-10,and J—15 year lead times. As some hindcasts simulations start in January, the

first winter is computed using only January and February.

Becausg, the 1 966, forecastyelies on, processed data (e.g., filtering, a 20~year observation-constraining period) starting :
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values of the ensemble forecasts, and the absolute error between the ensemble mean forecast obtained from our method and 3
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Then, we use three different scores to evaluate winter and summer temperature forecasts averaged over l-to-5, 1-to-

10 and 1-to-15 year lead times, The first two scores are probabilistic: the ranked probability skill score (RPSS; Wilks, 2011)

and the Continuous Ranked Probability Skill Score (CRPSS). They indicate the skill of a forecast against a reference forecast,

with positive values indicating better skill than the reference. We use HIST as the reference to assess whether the forecast |

provides added value beyond external forcing.

The RPSS is derived from the relative difference between the ranked probability score (RPS) of one forecast derived
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from the blending method and the historical ensemble defined as the reference: RPSS = 1 - (RPSgLenp / RPSwist). The RPS
quantifies the squared cumulative probability error for categorical events. Each ensemble forecast is divided into three
equiprobable categories, as in Mahmood et al. (2022) and Coz et al. (2024), computing the terciles separately for observations
and simulations to avoid the biases impact in mean and variance,,

As for the RPSS, the CRPSS is derived from the relative difference between the Continuous Ranked Probability Score L::
(CRPS) of one forecast derived from the method (HISToss and BLENDogs) and the historical ensemble (Hersbach 2000). The

CRPS measures the integrated squared difference between the forecast cumulative distribution function (CDF) and the :
observed CDF and is widely used in evaluating probabilistic forecasts (e.g. Goddard et al., 2013; Alfieri et al., 2014).

The third score considered in this assessment is the mean squared skill score (MSSS), based on the mean squared
error (MSE) between a set of paired forecasts, Fj, and observations, Oj, over j = 1 to n years of the evaluation period (1967-
2000), following Murphy (1988). It is defined as MSSS = 1 - (MSEsLenn / MSEmist), with the MSE given by,

MSE = & $7-1(F — 0))?

With F the forecast from HIST, DEC or BLEND and O the observations. A positive MSSS indicates that the test forecast«:

outperforms the reference forecast (here the historical ensemble), while a negative MSSS indicates lower skill relative to the

reference,
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hindcasts, (Section 2.3). This decrease in spread is only associated with a significant decrease in absolute errors for 10-year -

forecasts over NEU in DJF and 5-year forecasts over WCE in DJF.

The spread and absolute errors jn DEC are overall relatively close to the ong in HIST. This absence of clear sprea

and error reduction in DEC, may be due to several factors. One possible explanation is poor hindcast performance, potentially ‘

of structural origin,—for instance, related, to jnitialization shocks that can, quasi-systematically yrigger, El Nifio events during,

the first forecast,year, as well as to a negative NAO,type mean bias, as reported for the CNRM-CMS5 decadal prediction system

by Sanchez-Gomez et al, (2016). ;These effects may overshadow the added value of ocean initialization in DEC, thereby

v,(a supprimé: . (section 2.3).
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Depending on the region and season, some subsets derived from BLEND provide significantly lower absolute errors
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absolute errors (Fig. 3a, ¢), while also significantly reducing the ensemble spread (Fig. 2a, ¢). For summer, HISTtas_and

HISTamv show significant reductions in absolute error for 5-yr over both WCE and NEU, as well as for 10-yr forecasts for

HISTras and 15-yr forecasts for HISTamv over NEU (Fig. 3b, d). BLENDras provides significant reductions in absolute error |
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for 5-, 10- and 15-year forecasts of summer temperature over NEU (Fig. 3b, d).
It is important to note that g lower median absolute error in the HISToss and BLENDogs ensemble yneans, compared<

to HIST does not imply that the observations Ji¢, within the spread of HISTossand BLEN Dogs, Nevertheless, it highlights the

added value of using ensemble mean from datasets derived from BLEND developed here over the near-term futurg in | |

comparison to the historical ensemble mean.
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The added value of BLEND is further evidenced by the MSSS, RPSS. and CRPSS,; skill scores, using HIST as the
reference (Fig. 4). Jn particular, the probabilistic scores, (RPSS and CRPSS) are sensitive to ensemble spread, meaning that

artificial improvements resulting from overconfident spread reduction would be penalized by these metrics.

For NEU in winter, HISTtas shows significant added values for the 5-year forecast in terms of MSSS and CRPSS. <
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higher RPSS and CRPSS than HIST, although the improvement is not statistically significant. HISTnao has pverall very low,

scores_for the three metrics, despite a clear relationship has been established at decadal timescales between the atmospheric
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730 Figure 2: Boxplots of the spread of the average surface temperature for 5-, 10-, and J5-year forecasts jn winter (a, ¢, .-
¢) and summer (b, d, f) over the NEU (a, b), WCE (¢, d), and MED (e, ) regions. The spread is defined as the difference
between the minimum and maximum and is calculated for each year of the retrospective evaluation period (1966-2000).
The boxplots display the minimum, 25th percentile, median, 75th percentile, and maximum. Stars indicate cases where

the median of the subsets derived from the method is significantly lower than those obtained from randomly drawn
735 subsets of HIST (gray) (p-value < 0.05; see Section 2.4).
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Figure 3: Boxplots of the absolute error of the average surface temperature for 5-, 10-, and 15-year forecasts in winter
(a, ¢, e) and summer (b, d, f) over the NEU (a, b), WCE (c, d), and MED (e, f) regions. The absolute error is calculated
each year of the testing period (1966-2000) between the observed surface temperature from ERAS (Hersbach et al.
2020) and the ensemble mean of the different dataset described section 2.1 and 2.3. The boxplots display the minimum,
25th percentile, median, 75th percentile, and maximum. Stars indicate cases where the median of the subsets derived
from the method is significantly lower than those obtained from randomly drawn subsets of HIST (p-value < 0.05; see
Section 2.4).

For NEU in summer, only HISTras show significant 5- and 10-year forecasts, as well as HISTgsst and BLENDGsst

for 15-yr forecasts (Fig. 4b). Nevertheless, a lot of the BLEND-derived subsets show positive MSSS and CRPSS scores
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especially 10- and 15-year forecasts, therefore providing a more accurate forecast in comparison to the reference HIST.

Notably, BLENDras exhibits a marked reduction in skill compared with HISTras. This suggests that the additional constraint
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CRPSS (Fig. 4d). o ‘Ca mis en forme : Police :10 pt, Anglais (E.U.)
Over MED in winter, HISTnao and HISTras provide significant S-year forecast improvement (Fig. 4¢). BLENDTas e Ca supprimé: RPSS and

and BLENDawv_show substantial improvement for 10-year forecasts in terms of MSSS and CRPSS, but no improvement in - (a mis en forme : Police :10 pt, Anglais (E.U.)

RPSS (Fig. 4e). These discrepancies highlight that results may vary considerably depending on the evaluation metric used. “Ca mis en forme : Police :10 pt, Anglais (E.U.)

a supprimé: CRPSS compared to HIST. This suggests that DEC
outperforms HIST in predicting the target variable when considering
the ensemble mean.

reinforcing the importance of employing multiple complementary metrics to achieve a more robust assessment. As for other
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regions, a lot of the BLEND-derived subsets show positive MSSS and CRPSS scores, although not significant. Therefore

although they do not show a clear added value in comparison to randomly drawn 30-member subsets of HIST, they still provide

a more accurate forecast in comparison to the reference HIST.

Over MED in summer, several BLEND-derived subsets provide significant improvement in 5-, 10- and 15-year+ Ca mis en forme : Justifié, Interligne : 1,5 ligne

. . L . . - a supprimé: its lower CRPSS reflects reduced reliability —the
forecasts in terms of RPSS (Fig. 4f), However, only HISTtas shows significant improvement for 5- and 10-year forecasts in .~ exten?::) which forecasts are statistically consistent with ;}gsewed

outcomes— in representing

terms of MSSS, and for 15-year forecasts in terms of CRPSS. As noted above, this highlights that results can vary substantially
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depending on the evaluation metric used. The fact that HISTtas do not show clear significant added values for 10-year forecasts

,(a supprimeé: suggests

in terms of RPSS and CRPSS suggests that the improvement in the ensemble mean does not translate into a comparable

(a supprimé: DEC

improvement in, the full forecast distribution. This jndicates, that while JIISTtag may better capture the central tendency (i.e.,
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deterministic predictability), fheir 15-year forecasts may, be pverconfident, ’ Ca mis en forme : Police :10 pt, Anglais (E.U.)

These results are summarized in Figures S1, S2. and S3. Overall, the results are quite heterogeneous: in some cases : (a mis en forme : Police :10 pt, Anglais (E.U.)

BLEND provides no clear added value relative to HIST —for example, for the 15-year forecast over NEU in winter. In other Ca mis en forme : Police :10 pt, Anglais (E.U.)

cases, however, BLEND shows substantial added values in comparison to HIST. This is particularly evident over WCE in
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N [a supprimé: HIST offers more reliable probabilistic information.

. | This could
summer, where the HISTtas and BLEND1as dataset shows large improvements for the 5-, 10-, and 15-year forecasts. Both L (a supprimé: due to the smaller ensemble size from DEC in
. L . . L .| comparison to HIST. For the 15-year forecast, the MSSS and CRPSS
BLENDawmv and BLENDspg also provide some significant improvement in 10- and 15-year forecasts. This is also the case for " | scores show an improvement for HISTassr. Therefore, the GSST

predictor (see sect. 2.2) seems to integrate the large-scale drivers of
the climate predictability of winter surface temperature over WCE at
i 15-years timescale.

the HISTras dataset, which provides some improvements for summer forecasts over NEU and MED.

Finally, this is also the case for winter forecast temperature over MED, although the BLEND-derived dataset that«.
: (a mis en forme : Police :10 pt, Anglais (E.U.)

shows improvement differs depending on the forecast horizon. The HISTras and HISTnao and HISTamv provide large

(a mis en forme : Police :10 pt, Anglais (E.U.)

improvement for 5-year forecasts (Fig. S1), whereas BLENDras and BLENDawmv show significant improvement for 10-year
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forecasts (Fig. S2) oTherefore, BLEND appears to capture part of the low-frequency internal variability of winter temperatures

in MED. This is consistent with previous studies (e.g., Mariotti and Dell’Aquila, 2012) that emphasize the role of the AMV jin | \

modulating the decadal variability of MED winter surface temperatures,
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a supprimé: For winter in the MED region, the BLENDawv,
BLENDsp and BLENDwao significantly improve the 10- and 15-year
forecasts compared to both HIST and DEC across the scores (Fig.

a supprimé: In contrast, HISTras shows a marked deterioration in
performance. For the 5-year forecast, HISTnao performs the best
among all the dataset investigated here. DEC also shows notable
improvement in 5-year forecast performance across all three scores
compared to HIST.¢

For summer NEU, skills vary depending on the evaluation score
used. DEC shows substantial added value for 5- and 10-year forecasts
according to the MSSS, but performs worse in terms of probabilistic
scores at 10-year forecast (Fig.

a supprimé: HISTras performs the best for the three scores for the
5-year forecast. Although a large portion of the 10-year forecasts
from HISTobs and BLENDGs outperform HIST in terms of MSSS and
CRPSS, this is not observed for RPSS, where only BLENDgsst and
BLENDspG produce better forecasts than HIST. Regarding MSSS, all
forecasts derived from BLEND yield more accurate 5-year
predictions than HIST.{

These discrepancies highlight that results can vary significantly
depending on the evaluation metric used, which reinforces the
importance of using several complementary metrics to obtain a more
robust assessment. ¢

For summer in the WCE and MED regions, HISTras shows a large
improvement in forecasts at all leadtime compared to HIST and DEC
across all three scores, except for RPSS in MED at the 10 and 15-
year lead times (Fig. 4d, f). BLENDxao also demonstrates significant
improvement for summer in WCE, again across all three scores, and
surpasses DEC at the 10-year forecast horizon. On the opposite,
HISTamvand BLENDawmv have poorer predictability than the
historical ensemble considering the forecast time series, which is
consistent with the increase in the ensemble mean absolute error

‘ (a mis en forme : Police :10 pt, Gras, Anglais (E.U.)

regarding each year individually (Fig. 3d).1 ( 239]

a supprimé: Indeed, BLENDxao, BLENDawy and BLENDsrg
show a reduced spread compared to both HIST and DEC, while also
lowering the error relative to ensemble mean (Figs. 2e and
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a supprimé: However, this added value is sensitive to the forecast
time horizon, with a noticeable decrease, particularly at the 5-year
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lead time for BLENDnao (Fig. S1).
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a supprimé: BLEND also provides strong added value over HIST
and DEC for 5, 10 and 15-year summer temperature forecasts over
WCE, using the BLENDspc and BLENDnao approaches (F{
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Figure 4: MSSS, RPSS, and CRPSS (see Section 2.4) calculated from the 5-, 10-, and 15-year time series of surface
temperature forecasts for winter (a, ¢, e) and summer (b, d, f) over NEU (a, b), WCE (¢, d), and MED (e, f). Scores are |
D25 shown for the hindcast dataset (see Section 2.1) as well as for the dataset derived from BLEND (see Section 2.3). HIST i (a mis en forme ... [242]

*(a mis en forme : Justifié, Interligne : 1,5 ligne )
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is used as the reference; therefore, positive values indicate an improvement relative to HIST. Black edges indicate X

scores significantly better than those obtained from randomly drawn subsets of HIST (see Section 2.4). The scores are winter

calculated over the 1966-2000 period, using the ensemble mean for MSSS and the full ensembles for RPSS and CRPSS. o a) s s -
The fact that HISTras provides a significant reduction in absolute errors across several regions may be due either to 02 Lo,

D30 the use of regional surface temperature inherently capturing the associated low-frequency variability, or to the possibility that £ * $ 4 .
the observed surface temperature lies outside, or at the edge of, the distribution of historical simulations, meaning that selecting B 4 . ! $ ’ : ”:
simulations from this part of the distribution would systematically lead to improved predictions. i z™ C. ° .

The evaluations presented here highlight that tailoring the choice of observational predictors according to region and+ | 04 ¢
forecast horizon is key to improving forecast performance. e ’

b35 < :

3:2 Spatial evaluation: two case studies ; P T T R
We now evaluate BLEND spatially, to assess, its added value gelative, to HIST and DEC across regions, We focus on+ c) wsss fess «

dwo case studies: the 10-year forecasts of temperature over WCE in JJA and over MED in DJF, as the results from the " %

evaluation in the previous section show an overall forecast improvement for several BLEND-derived subsets. Specifically w 3 : $ :, 4

D40 HISTras and BLEND1as are evaluated for summer temperature over WCE, while HISTavy,and BLENDawmy are evaluated for : g o ¢ . f . :
winter temperature over MED, As a reminder, the second constraint in BLEND is based on the average, temperature over the 1‘ i ¢ .
region of interest.—here WCE or MED,—from the ensemble mean of DEC, (see Section 2.3), o ® .

Due to the presence of anthropogenically, forced warming trends, which largely dominate the forecast signal, the o8 L
anomaly correlation coefficient (ACC) between observed temperature and forecast ensembles is very high across much of |~ .

D45  Europe for HIST, DEC, and the BLEND-derived datasets (Fig.s 5 and 6a—d). To better identify skill improvements, we o :)w e

therefore use the MSSS and CRPSS metrics (Section 2.4). o e «
For the 10-year forecasts of summer temperature, DEC shows slightly positive residual correlations over parts of ”

WCE and NEU and provides forecast improvements relative to HIST across large portions of WCE, as well as parts of MED, 8 " <: . : N

in terms of MSSS (Fig. Se,h). However, these improvements are much more limited regarding CRPSS, with quite small positive =" < : 4 2 *

D50  values mainly confined to France and parts of MED (Fig. 5h). HISTtas and BLENDras largely outperform HIST across much - ° . $ : : .
of WCE according to both MSSS (Fig. 5f,g) and CRPSS (Fig. 5i.j). In some areas of WCE, such as Germany and Poland, ! s . ® .

BLENDras provides greater improvement in the 10-year summer temperature forecasts than HISTras. 03 ¢
Interestingly, HISTras also provides substantial forecast improvements over parts of NEU as well as portions of MED a supprimeé: = e 5w S (343

(Fig. 5f.i,j). This suggests that selecting simulations that are closest to the observed summer temperature over WCE yields
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D55  improved forecasts not only for WCE itself but also for some neighboring regions. This behavior may reflect coherent regional

» ,(a mis en forme : Justifié, Interligne : 1,5 ligne

surface temperature variability. Alternatively, as for WCE temperatures, the observed surface temperature may lie outside, or (a supprimé: at the spatial scale for winter temperatures,
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at the edge of, the distribution of historical simulations. In that case, selecting simulations from this part of the distribution

would systematically improve predictive skill.

As in summer, strong positive ACC values are visible across much of Europe for HIST and DEC, as well as for

HISTamv and BLENDawmv (Fig. 6a-d). However, compared with summer temperatures, parts of the Mediterranean region—

particularly Italy, the Balkans, Greece, Turkey, and portions of the Maghreb—show smaller and non-significant ACC values

for all datasets.

Although DEC shows slightly positive residual correlation over some parts of MED, it provides only a limited added

value relative to HIST over MED and even underperforms over large parts of the region according to both MSSS and CRPSS.

This result is consistent with the poor performance observed for the 10-year forecasts of winter temperature averaged over

MED (Fig. 4e).
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Figure 5: ACC (a—d), Residual correlation(e-g), MSSS (h—j), and CRPSS (k—m), calculated from 10-year forecasts 0f<t‘/

summer, surface temperature over the evaluation period 19662000, for HIST (a), DEC, (b, e, h, k), HISTamv (¢, f, i, 1),

and BLENDawv (d, g, j, m).For BLENDras, the summer, surface temperature averaged over WCE, is used for the -

HIST (see Section 2.4),

(a supprimé: the time series of 10 years forecast of winter
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. (a supprimé: ) the hindcasts dataset (see section 2.1),
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[ a supprimé: ) HISTawv, (d) BLENDawv, (¢) HISTxao0 and (f)
‘] BLENDn~ao. The winter surface temperature averaged over the
Mediterranean region is used for the second step selection in

BLENDamy and BLENDxxo.9
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HISTamv shows large significant residual correlation over Spain for 10-year forecasts, but rather limited over the rest

of MED, as well as other european regions. Some forecast improvements relative to HIST are visible over Spain and parts of
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the Maghreb in terms of MSSS, but this improvement is no longer visible when considering the CRPSS, particularly over the

Maghreb. This suggests that although the HISTamv ensemble mean improves upon HIST, the benefit largely disappears once

the ensemble spread is taken into account, indicating limited improvement in probabilistic forecast skill.

BLENDAawmv shows larger residual correlation over a large part of the MED regions, with some significant correlation

over Spain and a small part of the Maghreb. BLENDawmv also provides forecast improvement relative to HIST, mainly over

parts of the Maghreb for both MSSS and CRPSS, but shows no significant improvement over Spain, although both scores

remain positive. The second step of the method improves forecast quality over parts of the Maghreb, as BLENDawmv _exhibits

higher CRPSS than HISTamv. However, forecast skill deteriorates over NEU and WCE relative to HIST, whereas DEC and

HISTamv provide some added values over NEU. This indicates that the second, region-specific selection step in BLEND can

improve consistency with the targeted region while reducing performance elsewhere, as it prioritizes similarity with the

regional hindcast signal rather than large-scale temperature coherence.
These results show that the substantial added value of BLEND relative to HIST and DEC for 10-year forecasts of

temperature averaged over WCE in summer (Fig. S2), is also visible regionally. This result is more contrasted over MED in

winter, where BLENDawmv_provides only limited forecast improvements regionally. These results highlight that performing

such spatial evaluations is important before applying the method when focusing on specific regions.
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Figure 6: ACC (a—d), Residual correlation(e-g), MSSS (h—j), and CRPSS (k-m) calculated from 10-year forecasts of
winter surface temperature over the evaluation period 1966-2000 for HIST (a), DEC (b, e, h, k), HISTamv (¢, f, i, 1),
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and BLENDamv (d, g, j, m). For BLENDamv, the summer surface temperature averaged over MED is used for the

second-step selection. Hatched regions indicate significant improvement in comparison to randomly drawn subsets of

HIST (see Section 2.4).

4. Discussion and conclusion

In this study, we jntroduced, a novel blending method that, for the first time, combines information from both ;

observations and decadal predictions—whereas previous approaches relied on only one or the other—to provide seamless and
relevant climate information at near-term. By selecting a subset of non-initialized HIST simulations that are closest to both
observations and decadal forecasts, the blending method avoids by construction the issue of model drift that typically affects
decadal predictions, while still incorporating their information. A retrospective evaluation was conducted to assess the quality

of temperature predictions at different time horizons, every year from ] 966,to 2000.

Jhe performance of the BLEND method depends on the quality of decadal prediction systems, which can still be |

affected by drift even after applying a lead-time-dependent climatological correction, potentially leading to a suboptimal

selection of members. It also depends o, the ability of models to correctly capturg teleconnections between fhe, climate indices
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used as predictors and the variable of interest, which ynay, be limited in some regions, Nevertheless, our results show that it ;-

can provide substantial jimprovements of 5-, 10- and 15-year winter and summer temperature forecasts over Europe relative to

HIST, with reduced uncertainty relative to the historical or hindcast ensembles. This added value is also visible yegionally, as

illustrated in the case study (see section 3.2), where BLENDasapproaches show large improvements in 10-year forecasts of

summer, temperature over WCE in comparison to HIST.

Jhese large, improvements in the 5, 10, and 15;year forecasts, from BLEND in some regions in both winter and
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summer, relative to the historical ensemble mean —which reflects only externally forced responses— suggest that the method

captures part of the internal climate, variability. They may also indicate that the method improves the representation of the

forced signal.

Although some subsets derived from the blending method showed consistent added yalues, compared to the historical

ensemble across the different scores tested, our results also reveal a strong sensitivity to the choice of the skill score, which

can lead to contrasting conclusions. Therefore, careful consideration must be given to the selection of performance metrics

when assessing the added value of any method, ensuring they align with the specific scientific or decision-making gcontext,
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being addressed. It is important to note that although some forecast datasets produced by our blending method show lower

skill compared to the historical ensemble, this does not imply an absence of skill, Indeed, the historical ensemble already

benefits from some skill because of signals arising, from external forcing.

In this case study, we used historical ensembles from six global coupled climate models and their corresponding

decadal prediction systems. Therefore, the reduction in spread in the forecasts derived from our blending method results from
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areduction of the uncertainty related to internal climate variability, as well as the uncertainty arising from differences amongst .~

climate models. One way to quantify the reduction in uncertainty associated only with internal climate variability would be to .

use a single large ensemble of climate simulations and hindcasts from the prediction system based on the same model, and
choosing one member as the observations. In this study, we chose to apply the method directly with observations, using
multiple historical ensembles and hindcasts from the corresponding decadal prediction systems, in order to assess the blending
method's ability under real-world conditions.

The advantage of the framework proposed here is that it can be easily applied to other regions or variables of interest,

provided that the variable exhibits internal multi-annual to decadal variability and Jarge-scale, drivers. The benefit of applying

the method at more regional scales and context-relevant variables is that end-users in different sectors typically need climate
predictions tailored to specific regions, forecast ranges, periods, and/or seasons, rather than relying on key global or large-

scale indices, (e.g., Solaraju-Murali et al. 2019).
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7 ,(a supprimé: across timescales

This blending method js particularly relevant for climate impact studies and downscaling, as it delivers, seamless ;-
i (a supprimé: reducing the range

climate information from the historical period to the gnd of the 21st century, while gnsuring consistency across timescales

from weeks to decades. Although the influence, of gmission pathway choice is relatively limited in the near term (e.g., Liné et

al., 2024), consistency in emission pathways should be maintained when applying the method over longer timescales, and

blending simulations from different pathways is therefore discouraged.
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The implementation of this method, requires preliminary work to identify the appropriate predictors, which depend+

on the specific variable(s) and region of interest. Tests assessing the method's ability to provide valuable near-term climate

information on extremes, such as heatwaves and droughts, would be of particular interest,
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Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [100] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [101] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [102] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [103] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [104] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [105] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [106] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [107] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [108] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [109] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [110] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 6 : [111] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 6 : [112] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Normal

| Page 6 : [113] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 6 : [114] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 6 : [115] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 6 : [116] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 6 : [117] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 6 : [118] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)



| Page 6 : [119] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 6 : [120] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, Anglais (E.U.)

| Page 6 : [121] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 6 : [122] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Normal, Gauche, Interligne

: simple

| Page 7 : [123] a supprimé

Remy Bonnet

23/04/2026 18:07:00

A 4
| Page 8 : [124] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Anglais (E.U.)

| Page 8 : [125] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [126] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [127] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [128] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [129] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [130] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [131] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 8 : [132] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [133] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [134] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [135] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [136] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [137] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [138] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman,

10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [139] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police

:Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)



| Page 8 : [140] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [141] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [142] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [143] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Justifié, Interligne : 1,5 ligne

| Page 8 : [144] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 8 : [145] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [146] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [147] a supprimé Remy Bonnet

23/04/2026 18:07:00

v

| Page 8 : [148] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [149] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [150] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 8 : [151] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [152] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 8 : [153] a supprimé Remy Bonnet

23/04/2026 18:07:00

A 4
| Page 8 : [154] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 8 : [155] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Justifié, Interligne : 1,5 ligne

| Page 8 : [156] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 9 : [157] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police :

Automatique, Anglais (E.U.)

| Page 9 : [158] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Justifié, Retrait : Premiére ligne : 1,27 cm, Interligne

: 1,5 ligne

| Page 9 : [159] a supprimé Remy Bonnet

23/04/2026 18:07:00

v

| Page 9 : [160] a mis en forme Remy Bonnet

23/04/2026 18:07:00




Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 9 : [161] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Gras, Anglais (E.U.)

| Page 9 : [162] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Normal, Espace Avant : 24 pt

| Page 9 : [163] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Gras, Anglais (E.U.)

| Page 9 : [164] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Normal, Espace Aprées : 4 pt

| Page 9 : [165] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Justifié, Interligne : 1,5 ligne

| Page 9 : [166] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [167] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [168] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [169] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [170] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [171] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [172] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [173] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [174] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [175] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [176] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [177] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [178] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [179] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [180] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Justifié, Interligne : 1,5 ligne



| Page 9 : [181] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.), Non Exposant/ Indice

| Page 9 : [182] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [183] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [184] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [185] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [186] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [187] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 9 : [188] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [189] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [190] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [191] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [192] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 10 : [193] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [194] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [195] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [196] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [197] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [198] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [199] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [200] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [201] a mis en forme

Remy Bonnet

23/04/2026 18:07:00




Police :10 pt, Anglais (E.U.)

| Page 10 : [202] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [203] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [204] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [205] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [206] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [207] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [208] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [209] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [210] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [211] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [212] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [213] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [214] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [215] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [216] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [217] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [218] a supprimé

Remy Bonnet

23/04/2026 18:07:00

A 4
| Page 10 : [219] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [220] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Justifié, Interligne : 1,5 ligne

| Page 10 : [221] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [222] a mis en forme

Remy Bonnet

23/04/2026 18:07:00




Police :10 pt, Anglais (E.U.), Non Exposant/ Indice

| Page 10 : [223] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [224] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [225] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [226] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [227] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [228] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [229] a supprimé

Remy Bonnet

23/04/2026 18:07:00

A 4
| Page 10 : [230] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [231] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [232] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [233] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 10 : [234] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [235] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [236] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Justifié, Interligne : 1,5 ligne

| Page 10 : [237] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 10 : [238] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 14 : [239] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 14 : [240] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 14 : [241] a supprimé

Remy Bonnet

23/04/2026 18:07:00

A 4
| Page 15 : [242] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Justifié, Retrait : Premiére ligne

: 1,27 cm, Interligne : 1,5 ligne



| Page 15 : [243] a supprimé

Remy Bonnet

23/04/2026 18:07:00

A 4
| Page 15 : [244] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 15 : [245] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 15 : [246] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 16 : [247] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 18 : [248] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Gras, Anglais (E.U.)

| Page 18 : [249] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Normal, Justifié, Interligne : 1,5 ligne

| Page 18 : [250] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [251] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [252] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [253] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [254] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [255] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [256] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [257] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [258] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [259] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [260] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [261] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 18 : [262] a mis en forme

Remy Bonnet

23/04/2026 18:07:00




Police :10 pt, Anglais (E.U.)

| Page 18 : [263] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [264] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.), Indice

| Page 18 : [265] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [266] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [267] a supprimé

Remy Bonnet

23/04/2026 18:07:00

v

| Page 18 : [268] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [269] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [270] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [271] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [272] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [273] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [274] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [275] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [276] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [277] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [278] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [279] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 18 : [280] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police

: Automatique, Anglais (E.U.)

| Page 19 : [281] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police

: Automatique, Anglais (E.U.)

| Page 19 : [282] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)



| Page 19 : [283] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :10 pt, Anglais (E.U.)

| Page 19 : [284] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Couleur de police : Automatique, Anglais (E.U.)

| Page 19 : [285] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [286] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [287] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [288] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [289] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [290] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [291] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [292] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Justifié, Interligne : 1,5 ligne

| Page 19 : [293] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [294] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [295] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :10 pt, Anglais (E.U.)

| Page 19 : [296] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 19 : [297] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Normal, Justifié

| Page 19 : [298] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Anglais (E.U.)

| Page 19 : [299] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 19 : [300] a supprimé Remy Bonnet 23/04/2026 18:07:00

v

| Page 19 : [301] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 19 : [302] a mis en forme Remy Bonnet 23/04/2026 18:07:00




Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 19 : [303] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Anglais (E.U.)

| Page 19 : [304] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 19 : [305] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Anglais (E.U.)

| Page 19 : [306] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 19 : [307] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Anglais (E.U.)

| Page 19 : [308] a supprimé Remy Bonnet 23/04/2026 18:07:00

v

| Page 19 : [309] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, Couleur de police : Automatique, Anglais (E.U.)

| Page 20 : [310] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Anglais (E.U.)

| Page 20 : [311] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :23 pt, Non Gras, Anglais (E.U.)

| Page 20 : [312] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [313] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Justifié, Interligne : simple

| Page 20 : [314] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [315] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [316] a supprimé Remy Bonnet 23/04/2026 18:07:00
v

| Page 20 : [317] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [318] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [319] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [320] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [321] a mis en forme Remy Bonnet 23/04/2026 18:07:00
Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [322] a mis en forme Remy Bonnet 23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)



| Page 20 : [323] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [324] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [325] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [326] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [327] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [328] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [329] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [330] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [331] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [332] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [333] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [334] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [335] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [336] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [337] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [338] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [339] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [340] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [341] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [342] a supprimé Remy Bonnet

23/04/2026 18:07:00

v

| Page 20 : [343] a mis en forme Remy Bonnet

23/04/2026 18:07:00




Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 20 : [344] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [345] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [346] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [347] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [348] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [349] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [350] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [351] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [352] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [353] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [354] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [355] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [356] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [357] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [358] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [359] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [360] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [361] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [362] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [363] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)



| Page 21 : [364] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [365] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [366] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [367] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [368] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [369] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [370] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 21 : [371] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [372] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [373] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [374] a mis en forme

Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [375] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [376] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [377] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [378] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [379] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [380] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

23/04/2026 18:07:00

| Page 22 : [381] a mis en forme Remy Bonnet
Police :Times New Roman, 10 pt, Anglais (E.U.)
| Page 22 : [382] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [383] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [384] a mis en forme Remy Bonnet

23/04/2026 18:07:00




Justifié, Interligne : simple

| Page 22 : [385] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [386] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [387] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [388] a supprimé Remy Bonnet

23/04/2026 18:07:00

v

| Page 22 : [389] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [390] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Justifié, Interligne : simple

| Page 22 : [391] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [392] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [393] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [394] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [395] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [396] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [397] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [398] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [399] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [400] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police par défaut, Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [401] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)

| Page 22 : [402] a mis en forme Remy Bonnet

23/04/2026 18:07:00

Police :Times New Roman, 10 pt, Anglais (E.U.)



