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Protecting the quality of coastal water bodies requires the assessment of contaminant discharge brought by rivers. Numerous methods have been proposed for calculating sediment and nutrient loads. The most widely used and generally recommended are the flow-weighted mean concentration method (FWMC) and the flow duration rating curve method (FDRC). In the Mediterranean basin, the hydrology is characterized by infrequent but very intense rainfall events. The flows taking place during these periods last only a few hours to a few days but can represent the largest part of the annual flow. The loads associated with these events can also account for most of the annual load. A reinforced water-quality monitoring program (especially during floods) was carried out for five years (August 2015-July 2020) on six tributaries of French Mediterranean lagoons. The loads calculated by FWMC and FDRC methods were very different. Total suspended solid loads calculated by FWMC were on average 5.0 times higher than those calculated by FDRC. Similarly, total phosphorus loads were 3.5 times higher and total nitrogen loads were 1.6 times higher. The results show that too many flood samples can lead to considerable overestimation of particulate loads calculated by the FWMC method. Dissolved nutrients, on the other hand, are much less subject to overestimation.

Introduction

Protecting the quality of coastal water bodies (lagoons, mangroves, seas and oceans) requires the assessment of contaminant discharge brought by coastal rivers. The importance of the suspended or dissolved matter load depends on the concentration and water discharges over time. This involves measuring stream flow rates and associated concentrations over a long period of time. While discharge is often measured in a continuous manner, concentrations are only measured from time to time, usually at much lower frequencies than flow. Consequently, the load estimation may be difficult, and various techniques have been developed for this purpose [START_REF] Nava | An R package for estimating river compound load using different methods[END_REF].

For coastal rivers, the quantification of nutrient inputs is also complicated by the mixing that can occur at the interface between the river and the coastal water body. In [START_REF] Abolfathi | Application of smoothed particle hydrodynamics (SPH) in nearshore mixing: A comparison to laboratory data[END_REF], the importance of dispersion and turbulence in these mixing dynamics is discussed, showing the necessity for robust and frequent sampling to determine water-quality parameters. In addition, data scarcity can be considered as the main limitation for quantifying the nutrient behavior. In [START_REF] Borzooei | Data scarcity in modelling and simulation of a large-scale WWTP: Stop sign or a challenge[END_REF], a straightforward methodology is proposed to address the challenges associated with data quality and quantity problems for developing robust calculation tools.

According to [START_REF] Preston | An evaluation of methods for the estimation of tributary mass loads[END_REF], load estimation methods based on flow and concentration measurements can be divided into three broad categories: averaging, ratio and regression estimators. Averaging estimators are the simplest approach and have been extensively used. They combine the mean annual discharge calculated from instantaneous discharges and the mean concentration for the same period. The implicit assumptions are that the data are independent and identically distributed. Violations of these assumptions may lead to estimation bias, especially if the sampling does not cover the entire range of flow and concentration values [START_REF] Dolan | Evaluation of river load estimation methods for total phosphorus[END_REF].

Ratio estimators attempt to correct for the conditions at the time of sampling. For example, the load calculated by an averaging method can be corrected by the ratio of the long-term mean discharge to the mean discharge of samples. Ratio estimators classically use flow data as the auxiliary variable and load as the dependent variable. They assume a positive linear relationship between instantaneous loads and flows and the same for their variances [START_REF] Nava | An R package for estimating river compound load using different methods[END_REF].

Regression methods (or rating curves) use an empirical relationship between concentration and flow [START_REF] Walling | Assessing the accuracy of suspended sediment rating curves for a small basin[END_REF]. Generally, log-log regressions are used, because flow and concentration are assumed to be described by a bivariate lognormal distribution. The quality of the load estimate will depend on the representativeness of the relationship established and its validity over time. In [START_REF] Ferguson | Accuracy and precision of methods for estimating river loads[END_REF], it was shown that accuracy of log-log regressions can be enhanced by using bias correction factors. The author in [START_REF] Cohn | Recent advances in statistical methods for the estimation of sediment and nutrient transport in the rivers[END_REF] improved the bias correction factor to yield a minimum variance unbiased estimator.

Many estimation methods exist, each with its advantages and disadvantages, strengths and weaknesses. None of these methods is perfect, and the choice of the method to be implemented must take into account not only the physical and hydrological characteristics of the watershed but also those of the monitoring program for flow and water quality. The selection of the appropriate method depends on the frequency and distribution of sampling, the variability in flow and the strength and form of the relationship between concentration and discharge, among other things [START_REF] Aulenbach | Approaches to stream solute load estimation for solutes with varying dynamics from five diverse small watersheds[END_REF].

For example, the flow-weighted mean concentration (FWMC) approach, classified as a regression method, was chosen for riverine load calculations for both suspended sediment and other compounds by the OSPAR convention in the RID program (Riverine Inputs and Direct Discharges) [START_REF]OSPAR Guidelines for Harmonised Quantification and Reporting Procedures for Nutrients (HARP-NUT)[END_REF]. On the other hand, the flow duration rating curve method (FDRC), classified as a ratio estimator approach, is the method recommended by the FOEN (Swiss Federal Office for the Environment), following [START_REF] Grasso | Charge de sédiments en suspension[END_REF], where it was shown that it allows a better estimation of the annual discharge than other methods. These two methods are used in this paper and are described in the Section 2.

In the Mediterranean basin, the hydrology is characterized by infrequent but very intense rainfall events. The flows taking place during these periods last only a few hours to a few days but can represent the largest part of the annual water flow. The loads associated with these events can also account for most of the annual load. The Atlas of Riverine Inputs to the Mediterranean Sea for the period 1980-2010 was produced in 2015 by PERSEUS and UNEP/MAP [START_REF]Atlas of Riverine Inputs to the Mediterranean Sea[END_REF]. According to this document, rivers are the main contributors to the input of nutrients to the sea, accounting for about 50% for nitrogen (N) and 75% for phosphorus (P). The report notes that the water discharge of rivers is highly dependent on climatic factors such as temperature and precipitation and on water uses such as irrigation and damming. Probably the most important criterion is related to the strong seasonal rainfall contrast between the summer and autumn-winter seasons.

This document shows that nitrate is, in most cases, the dominant nitrogen form, and its concentration covaries in space with other nitrogen compounds. In some rivers, the concentrations of ammonium may be unusually high compared to nitrate, which indicates strong wastewater emission close to the river mouth and a relatively low water discharge. Particulate phosphorus accounts for a high fraction of phosphorus fluxes in rivers, due to the strong affinity between orthophosphate (the major dissolved form of phosphorus) and particulates. At a global scale, dissolved phosphorus constitutes probably only about 10% of the phosphorus fluxes in rivers [START_REF] Meybeck | Carbon, nitrogen and phosphorus transport by world rivers[END_REF].

The Mediterranean region hosts around 400 coastal lagoons, covering a surface of over 6410 km 2 [START_REF] Perennou | Existing areas and past changes of wetland extent in the Mediterranean region: An overview[END_REF]. Coastal lagoons are habitats declared as a priority by the European Union in the Habitats Directive, due to the biological communities that inhabit them [START_REF]Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora. Off[END_REF]. Coastal lagoons are bodies of water with scarce renewal due to low freshwater inputs and reduced communication with the sea [START_REF] Soria | Mediterranean Coastal Lagoons Review: Sites to Visit before Disappearance[END_REF]. The problem of eutrophication is the most important impact reported in coastal lagoons, especially in those with inland water inputs and less exchange with the sea.

In France, numerous studies have been carried out on Mediterranean lagoons and the contaminants they receive. The French Rhone-Mediterranean and Corsica Water Agency has monitored the concentrations of pollutants transported by rivers for several decades. A reinforced water-quality monitoring program (especially during floods) was carried out for five hydrological years (August 2015-July 2020) on six tributaries of coastal lagoons. The objective was to characterize the temporal variability of the sediments and nutrients loads and, in particular, the role of floods in the estimation of the annual loads. Different methods of estimating loads were also tested, as well as their need or capacity to take into account the information obtained from flood periods and the impact of the lack of such knowledge.

This paper presents the results of the tests conducted for the comparison of the flowweighted mean concentration (FWMC) method (that is, the method recommended in OSPAR studies) and the flow duration rating curves (FDRC) method (that is, the one recommended by the Swiss FOEN), with regard to the knowledge that is or is not available about the concentrations during flood events.

Materials and Methods

Studied Rivers

Six tributaries of French Mediterranean lagoons were studied. These were, from west to east: the Berre, Mosson, Lez, Salaison, Vidourle and Arc rivers (Figure 1). The six rivers have very different hydrological regimes and are influenced by very contrasting weather conditions. This is particularly the case for the four rivers located in the central zone, which are the ones most impacted by Mediterranean storm events (locally referred to as Cevennes episodes). The six watersheds have very different physiographic and land use characteristics (Table 1). The watersheds range in size from 63.5 to 775 km 2 and in average slope from 4.5% to 19.9%. The urban occupation (including commercial, artisanal and industrial zones) is very variable, ranging from 0.5% to 32.5%. Agriculture occupies between 26.3% and 48.7%, mainly represented by vineyards and cereals. From a geological point of view, their substrata are mainly made up of carbonate rocks (limestone and marl) dating from the Mesozoic (secondary era). The Berre has a medium-sized watershed, with the highest average slope, the smallest population and a moderate agricultural occupation. The Mosson has a large watershed, with a fairly low average slope, a fairly large urban area, a moderate population and a moderate agricultural area. The Lez has a medium-sized watershed, with a fairly low average slope and a moderate agricultural occupation but the largest urban area and the largest population. The Salaison has the smallest watershed, with a very low slope, a moderate agricultural occupation, an intermediate urban occupation and a very large population in relation to its size. The Vidourle has the largest watershed, with a moderate average slope, a small population and a large agricultural occupation, covering the whole downstream half of the watershed. The Arc has a very large watershed and is very long, with a moderate average slope, a low urban occupation that is very concentrated in its downstream part, a low population compared to its size and a high agricultural occupation, covering all the central axis half of the watershed.

Sampling Strategy

For five hydrological years (August to July), the Rhone-Mediterranean and Corsica Water Agency conducted bi-monthly water-quality monitoring (twice per month) on these six tributaries. This monitoring was completed by an ad hoc sampling of one flood during the fall and one during the winter of each water year, for a potential number of 10 floods per tributary during the five-year study. During each flood, the objective was to sample the rising limb, the peak discharge and the falling limb of the flood, provided this did not occur overnight. Indeed, no sampling took place during the night for safety reasons and to respect the instructions of the Civil Security during periods of flooding risk.

Table 2 indicates the number of samplings performed during non-flood periods and flood events. Flood events are defined as a 5% exceedance of the flow duration curve (i.e., as the highest 5% of flow rates). The threshold values corresponding to this 5% exceedance are indicated in Table 3, which summarizes some hydrologic features of the six rivers. Calculating a representative estimate of the loads requires data covering the full range of flows and concentrations that are representative of the different hydrological conditions [START_REF] Aulenbach | Approaches to stream solute load estimation for solutes with varying dynamics from five diverse small watersheds[END_REF]. During the 5-year monitoring period, the return period of the maximum flow observed on each river varied between 2 and more than 40 years. Considering the return periods of the floods sampled on the Salaison, Arc and Mosson rivers, the monitoring on these rivers is considered to cover the range of hydrological conditions well. The maximum flows observed on the Berre, Vidourle and Lez rivers have low return periods. However, the sampled flows were quite close to the highest flows observed in the available series. These were: For these three rivers, we can therefore consider that the sampled flows also cover the range of hydrological conditions well.

Figure 2 shows the specific flow (L/s/km 2 ) measured on the six rivers. The specific flow is the ratio of the annual mean flow (L/s) to the watershed area (km 2 ). The use of specific flow allows the flows of different rivers to be plotted on the same graph and their magnitudes to be compared. The six rivers have very different specific flows. The Lez has systematically higher values than the other rivers, sometimes more than double. On the other hand, the Berre and the Mosson have very low values compared to the other rivers. These differences cannot be attributed to different amounts of effective precipitation (Figure 3), except in the case of the Arc. Effective precipitation is calculated by taking into account precipitation, potential evapotranspiration and the useful soil reserve (i.e., the temporary water storage in the soil). According to these data, the lowest effective precipitation was observed on the Arc. The Lez and the Salaison (which use the same meteorological station) had the highest effective rainfall. A previous study [START_REF] Banton | A Rapid Method to Estimate the Different Components of the Water Balance in Mediterranean Watersheds[END_REF] showed that the differences between the specific flows calculated from flow measurements or effective rainfalls are explained by the existence of karstic losses and resurgences and by urban sealing. Numerous karstic losses take place on the Berre and Mosson rivers, thus exporting part of the water outside their watersheds. In the case of the Lez, the flow is increased by the existence of an important karstic source upstream of the river and by the exacerbation of runoff due to the sealing of urban surfaces.

Analytical Procedures

Sampling and transportation of the samples to the laboratory were carried out according to the French regulations and standards in force. The sampling of a river was always carried out at the same point. In low water, when conditions permitted, sampling was performed on foot in the river. In high water, samples were taken in the main flow area from a bridge, on the upstream side. In these cases, water was collected from 50 cm below the surface using a stainless-steel bucket. The bucket and vials for the laboratory were rinsed three times with stream water. The vials were transported to the laboratory overnight without breaking the cold chain. The analyses were performed by a COFRAC-accredited (French Accreditation Committee) laboratory.

TSS were analyzed by gravimetric filtration using a glass fiber filter (NF EN 872 standard). Total phosphorus was analyzed for raw water (water + TSS) by the ammonium molybdate spectrometric method (NF EN ISO 6878). The total nitrogen was obtained by calculation (TKN + nitrate + nitrite). The total Kjeldahl nitrogen (TKN) was analyzed for raw water (water + TSS) by selenium mineralization (NF EN 25663). The nitrate (NO 3 ) and nitrite (NO 2 ) were analyzed for filtered water by the sulfanilamide continuous flow method (NF EN ISO 13395). Ammonium (NH 4 ) and orthophosphate (PO 4 ) were also analyzed for filtered water but were not used in this study.

Load Calculation Methods

The simplest way to estimate the load is based on the product of the mean flow and the mean concentration:

Lm = Qm.Cm (1) 
where Lm is the mean load, Qm is the mean discharge and Cm is the mean concentration. However, it has been shown that this method gives incorrect results and should therefore never be used [START_REF] Walling | The reliability of suspended load data[END_REF]. Many other methods have been proposed for estimating loads from flow rates and concentrations. It was not the objective of our study to test these different methods since many previous studies have already done so. Our study focused, in the particular context of Mediterranean rivers, on testing the two most commonly used and recommended methods.

The two methods applied for load estimation over the 5-year period were the flowweighted mean concentration (FWMC) method (that is, the method recommended in European OSPAR studies) and the flow duration rating curve (FDRC) method (that is, the one recommended by the Swiss FOEN).

The flow duration rating curve method was initially used in [START_REF] Miller | Analysis of Flow Duration Sediment Rating Curve Method of Computing Sediment Yields[END_REF]. It was proposed to estimate the loads of rivers even when the duration of the discharge record greatly exceeds the period for which sediment data are available. Many authors have subsequently applied, discussed and improved this method, both for suspended and dissolved matter loads (e.g., [START_REF] Hembree | Chemical Degradation on Opposite' Flanks of the Wind River Range[END_REF][START_REF] Crawford | Estimation of suspended-sediment rating curves and mean suspended-sediment loads[END_REF][START_REF] Kao | Calculating Highly Fluctuated Suspended Sediment Fluxes from Mountainous Rivers in Taiwan[END_REF][START_REF] Gray | Estimating Sediment Discharge[END_REF]). This method and its derivatives are regularly used in many studies.

In this method, the average quantity of the load over a given period of time is expressed as

Lm = Qmax ∑ Qmin Q.C(Q).p(Q) ( 2 
)
where Lm is the mean load, Qmin and Qmax are the minimum and maximum flows of the river, respectively, C(Q) is the function describing the concentration/flow rating curve and p(Q) is the probability density of Q derived from the flow duration data. The functions C(Q) and p(Q) are as representative as the flow and concentration datasets are long. The authors in [START_REF] Sadaoui | Controls, budgets and variability of riverine sediment fluxes to the gulf of lions (NW Mediterranean Sea)[END_REF] discussed the establishment of the concentration/flow curve and applied this method to various French Mediterranean rivers.

The rating curve approach was first proposed for sediment in [START_REF] Campbell | A rating-curve method for determining silt-discharge of streams[END_REF], where the suspended sediment concentration was expressed as a power function of the discharge:

C(Q) = a.Q b (3)
where C(Q) is the suspended sediment concentration, Q is the flow discharge and a and b are the parameters of the power function. This method can also be directly applied to the increment scale (e.g., at a weekly time step) of the flow measurement series:

Lm = tmax ∑ tmin Q(t).C(Q) (4) 
where Q(t) is the flow rate measured at time t. For example, daily average values can be calculated and summed to produce an estimate of the annual discharge.

In [START_REF] Gray | Estimating Sediment Discharge[END_REF], the authors note that most concentration data tend to be associated with non-flood flows. The concentration/flow curves under these circumstances tend to be unduly affected by the large number of concentration values at low flows. In [START_REF] Glysson | Sediment-Transport Curves[END_REF], a group averaging method is described that determines the average-usually the arithmetic mean or the median-of all values of the dependent variable (mass discharge) for a small range of the independent variable (water discharge). This approach forms the basis of the adapted FDRC method used in our study, where median concentrations are determined over a few flow intervals.

The flow duration rating curve (FDRC) method requires a good definition of the concentration/flow relationship and data covering the entire range of flows and concentrations. It allows the estimation of loads during floods, even if all floods are not sampled. It does not allow flows to be compared year by year if the relationship C(Q) is not stationary in time.

The flow-weighted mean concentration method was initially mentioned in [START_REF] Verhoff | River nutrient and chemical transport estimation[END_REF]. It has been used for riverine flux calculations of both suspended sediment and other compounds, in numerous studies, with varying sampling frequency and in combination with other calculation methods (e.g., [START_REF] Banton | A Rapid Method to Estimate the Different Components of the Water Balance in Mediterranean Watersheds[END_REF][START_REF] Littlewood | Estimating Constituent Loads in Rivers: A Review[END_REF][START_REF] Phillips | Estimating the suspended sediment loads of rivers in the LOIS study area using infrequent samples[END_REF][START_REF] Coynel | Sampling frequency and accuracy of SPM flux estimates in two contrasted drainage basins[END_REF][START_REF] Littlewood | Annual freshwater river mass loads from Great Britain, 1975-1994: Estimation algorithm, database and monitoring network issues[END_REF][START_REF] Moatar | Compared performances of different algorithms for estimating annual nutrient loads discharged by the eutrophic River Loire[END_REF][START_REF] Quilbe | Selecting a calculation method to estimate sediment and nutrient loads in streams: Application to the Beaurivage River (Quebec, Canada)[END_REF]).

In this method, the mean load over a given period of time is expressed as

Lm = ∑ Qi.Ci ∑ Qi Q (5)
where Lm is the mean load, Qi is the instantaneous discharge at the time of sampling, Ci is the concentration of an individual water sample and Q is the mean discharge for the budget period. This method is ideally suited to those situations where there is an abundance of flow information for a tributary but relatively little concentration information [START_REF] Dolan | Evaluation of river load estimation methods for total phosphorus[END_REF]. Equation ( 5) assumes a normal distribution of flow data, which would be unusual for most known rivers. Therefore, the general case would be

Lm = ∑ Qi.Ci E(Qi) E Q (6)
where E(Q) and E(Qi) are the expected values of Q and Qi, respectively [START_REF] Worrall | Assessment of sample frequency bias and precision in fluvial flux calculations-An improved low bias estimation method[END_REF]. For a normal distribution, the expected value would be the arithmetic mean; for a lognormal distribution it would be the geometric mean. Note, however, that it is not possible to calculate a geometric mean in the case of data series with zero values, which may be the case for flows and nutrients.

In [START_REF] Baker | Nutrient and Pesticide Transport in Selected Lower Great Lakes Tributaries[END_REF], a time-weighted adaptation of Equation ( 5) was proposed:

Lm = ∑ Qi.ti.Ci ∑ Qi.ti Q (7)
where ti is the time interval over which the concentration lasts. It is equal to half the time interval between the previous and next samples. It does not represent the probability over time of the Qi and Ci values measured. This weighting is justified in the case of irregular sampling. However, it can introduce a strong risk of over-representation of the rare events specifically sampled, in an infrequent sampling.

Another adaptation of Equation ( 5) was proposed in [START_REF] Beale | Some uses of computers in operational research[END_REF] to compensate for the effects of the correlation between discharge and load:

Lm = ∑ Qi.Ci ∑ Qi Q    1 + 1 n Cov(Qi,Li) Q.L 1 + 1 n Var(Qi) (Q) 2    (8) 
where Li = Qi.Ci, Cov is the covariance and Var is the variance. This ratio estimator is discussed further in [START_REF] Tin | Comparison of some ratio estimators[END_REF][START_REF] Kendall | The Advanced Theory of Statistics[END_REF]. The ratio estimator is termed unbiased since the mean of several ratio estimates tends toward the "true" mean [START_REF] Borzooei | Data scarcity in modelling and simulation of a large-scale WWTP: Stop sign or a challenge[END_REF]. The bias in the estimate is removed by the term in brackets in Equation [START_REF] Cohn | Recent advances in statistical methods for the estimation of sediment and nutrient transport in the rivers[END_REF]. As the number (n) of concentration measurements increases, the influence of the bias correction term decreases.

For numerous authors (e.g., those in [START_REF] Preston | An evaluation of methods for the estimation of tributary mass loads[END_REF][START_REF] Littlewood | Estimating Constituent Loads in Rivers: A Review[END_REF][START_REF] Young | Factors Affecting the Efficiency of Some Estimators of Fluvial Total Phosphorus Load[END_REF][START_REF] Rekolainen | Evaluation of the accuracy and precision of annual phosphorus load estimates from two agricultural basins in Finland[END_REF]), the Beale ratio estimator generally provided estimates with minimal bias. For the author in [START_REF] Ferguson | Accuracy and precision of methods for estimating river loads[END_REF], Beale's method was more appropriate when the correlation between contaminant concentration and streamflow was not strong. In such a case, this method can produce more robust and statistically unbiased results.

The flow duration rating curve method is mainly based on the relationship established between concentration and flow. However, the concentration/flow graph often shows a strong dispersion of points, making it very difficult to establish a smooth and continuous relationship. Figure 4 shows the concentration/flow relationships observed for the suspended solids, the total phosphorus and the total nitrogen in the Vidourle river. The plot of suspended solids versus flow shows a good correlation between variables. The total phosphorus plot shows the same pattern but with more dispersed values. The total nitrogen shows little correlation, although a positive tendency seems observable. The apparent dispersion of points may be greater when there are fewer data points, which is often the case for higher flows. For these reasons, a flow interval approach is sometimes used. For example, in [START_REF]An Approach for Using Load Duration Curves in the Development of TMDLs[END_REF], an interval-based approach to the flow duration curve is proposed. In this EPA method, the duration curve analysis identifies five intervals (Figure 5) that can be used as a general indicator of hydrologic condition (i.e., wet versus dry and to what degree). Flow duration curve intervals can be grouped into several broad categories or zones. For each interval, statistics of concentrations can be calculated, to be used for load estimations or analysis of the water-quality impairment. The method implemented in our study used self-adaptative log-equidistant flow intervals specific to each river. These intervals are self-adaptative because only sampled flows are taken into account for their determination. The intervals are determined on the basis of the log-values of the flows and not on their observation probability. Interval lengths are defined so that log(Q sup)log(Q inf) = constant. Figure 6 illustrates the intervals thus defined. The five intervals on the left have the same "thickness" on the log-scale graph of flows. Due to the presence of zero flow values (leading to an inability to calculate the log values), the low-flow interval is set to the ninetieth percentile of the flow duration curve (i.e., the last decile), as in the EPA method. 

Results

Nutrients may be dissolved or particulate. The relative importance of these depends on the concentrations of the different forms of nitrogen (nitrate, nitrite, ammonium, organic nitrogen) and phosphorus (mainly dissolved or clay-adsorbed orthophosphate). The average concentrations of all samples (5-year monitoring) were as follows: total nitrogen = 2.083 mg-N/L, nitrate = 1.456 mg-N/L, nitrite = 0.018 mg-N/L, dissolved ammonium = 0.135 mg-N/L, total Kjeldhal nitrogen = 0.609 mg-N/L, total phosphorus = 0.054 mg-P/L and dissolved orthophosphate = 0.054 mg-P/L. Inorganic nitrogen (nitrate, nitrite, dissolved ammonium) represented 77% of the total nitrogen. The total nitrogen was therefore mainly in dissolved form. The particulate forms of nitrogen are clay-adsorbed ammonium and organic nitrogen, the latter being dominant in sediments. Organic nitrogen originates mainly from the decomposition of biological organisms. Dissolved orthophosphate represented 49% of the total phosphorus, indicating that the particulate form represented 51% of the total phosphorus. The average TSS concentration was 66.6 mg/L.

During floods, the average concentrations were as follows: total nitrogen = 2.679 mg-N/L, nitrate = 1.115 mg-N/L, nitrite = 0.019 mg-N/L, dissolved ammonium = 0.267 mg-N/L, total Kjeldhal nitrogen = 1.545 mg-N/L, total phosphorus = 0.286 mg-P/L and dissolved orthophosphate = 0.083 mg-P/L. The particulate form of phosphorus represented 71% of the total, while the particulate form of nitrogen represented 48%. The average TSS concentration was 302.4 mg/L. Floods therefore exacerbate the concentration of TSS, as well as the particulate forms of phosphorus and nitrogen. However, the average concentrations of total nitrogen for the total data series and the flood data (2.083 versus 2.679 mg-N/L) were similar, while those of total phosphorus were very different (0.054 versus 0.286 mg-P/L), as were those for TSS (66.6 versus 302.4 mg/L). The existence of flood data will therefore have a larger impact on TSS and total phosphorus loads, with probably only a small impact on total nitrogen loads.

Impacts of the Flow Intervals Used in the FDRC Method

As a reminder, the principle of the FDRC method consists in assigning to each instantaneous flow (e.g., daily or hourly) the concentration corresponding to the flow interval in which the flow was measured. It is thus necessary to define flow intervals and the corresponding concentration values. The main objective of the approach shown in Figure 6 for the definition of flow intervals is to give the highest flows greater representativeness in the calculation of the loads than in the traditional methods. Figure 7 shows the frequency (i.e., the relative number) of samples in each of the six intervals. Although the highest flow classes have less information, no class is without concentration data. The limit values (m 3 /s) of the six flow intervals are given in Table 4 for each river. The mean values attributed to each interval are indicated in Table 5. 4 and5). Figure 8 compares the mean annual loads (over the August 2015-July 2020 period) calculated using the FDRC method with the intervals proposed in the EPA approach (Figure 5) and the intervals used in this study (Figure 6). Overall, Figure 8 shows that the total nitrogen loads calculated by the two methods are quite similar (points aligned on the 1:1 slope line), while they differ notably for total phosphorus and even more strongly for TSS. TSS and total phosphorus loads appear to be underestimated when fewer flow intervals are used and there is less focus on high flows.

Figure 8. Comparison of the mean annual loads calculated with the FDRC method using the intervals proposed in the EPA approach (Figure 5) and those used in this study (Figure 6) (plotted on a log scale).

In Mediterranean rivers, flows are very different during periods without floods (especially low water) and in flood events. During floods, the concentrations of particulate elements are very strongly exacerbated. The FDRC method must therefore take into account these very high concentrations occurring during floods. The definition of the flow intervals must thus give a good representation of the high flows.

Figure 9 shows the contribution of each flow interval to the mean annual load of TSS. Interval 6 (highest flows) contributes the most to the TSS load, followed by interval 5. The low-flow intervals contribute very little to the exported load. For the Berre, 80% of the load is contributed by interval 6. For the other rivers, intervals 6 and 5 contribute between 70 and over 90% of the total load. For the load of total phosphorus (Figure 10), the pattern is similar for the Berre. For the other rivers, interval 6 is less preponderant, and intervals 4 and 3 are more so. For the load of total nitrogen (Figure 11), the shift in contributions towards the lowflow intervals is increased. Interval 4 shows a large contribution for most rivers, and the contribution of interval 3 is also significant.

The preponderance of high flow intervals appears to correlate with the importance of particulate forms in the exported loads, whereas the importance of intermediate flow intervals appears to be related to dissolved forms. 

Comparison of Annual Loads Calculated by the FWMC and FDRC Methods

Table 6 gives the mean annual loads of suspended solids, total nitrogen and total phosphorus calculated by the FWMC and FDRC methods for the six rivers. The loads calculated using the FWMC method are very different from those obtained with the FDRC method. The ratios calculated for the loads of TSS obtained from the two methods are very high (average = 4.9). They vary between 4.7 and 6.0, except for the Arc river, which has a lower ratio of 2.4. The ratios of the loads calculated for the total phosphorus are high, varying between 2.5 and 6.2 (average = 3.5), except for the Arc river again (ratio of 1.6). Except for the Berre river (with a ratio of 3.2), the ratios of the loads calculated for total nitrogen using the two methods are close to 1. This means that the load of total nitrogen is influenced only a little by the method used.

The mean loads cannot be directly compared between rivers due to their very different areas. For this reason, the following figures use the specific loads, i.e., the loads divided by the watershed area. Figure 12 shows the minimum, average and maximum values of the five annual specific loads of suspended solids calculated by the two methods. Detailed plots of annual loads for the five years are provided in the Supplementary Materials.

The mean specific loads are very variable from one river to another. Mean loads calculated by the FWMC method are sometimes very high, exceeding 100 tons/km 2 in 8 cases out of 30. They are also sometimes very low, at less than 20 tons/km 2 in 13 cases out of 30. Mean loads calculated by the FDRC method are significantly lower than those calculated by the FWMC method and rarely exceed 20 tons/km 2 . Figure 13 shows the specific loads of total phosphorus (ton/year/km 2 ) calculated using both methods. The results for the total phosphorus are presented before those for the total nitrogen, due to their similarity to the sediment loads. Actually, particulate phosphorus accounts for a high fraction of phosphorus loads in rivers, due to the strong affinity between orthophosphate (the major dissolved form of phosphorus) and particulates. Specific loads of total phosphorus calculated using the FWMC method exceed 0.1 ton/km 2 in 4 cases out of 30 and are between 0.05 and 0.1 ton/km 2 in 7 cases. As previously seen for the suspended solids, the loads calculated using the FDRC method are very different and are lower than those obtained from the FWMC method. Figure 14 shows the specific loads (ton/year/km 2 ) of total nitrogen calculated by the two methods. The loads are fairly similar for the two methods, and the global pattern is very different from the patterns of TSS and total phosphorus previously discussed. Figure 15 clearly shows the significant differences between the loads calculated by the two methods, especially for TSS and total phosphorus. For total nitrogen loads, the results calculated by both methods are close to the 1:1 slope line. Although the results do not allow us to clearly state that the FWMC method overestimates the values for suspended solids and total phosphorus, Figure 15 seems support this hypothesis. 

Test of the Beale's Correction Factor in FWMC Method

In [START_REF] Tin | Comparison of some ratio estimators[END_REF], a correction factor was developed that adjusts for the bias induced by the correlation between discharge and load, as described in Equation ( 8). Load estimation is termed unbiased since the mean of several ratio estimates tends toward the "true" mean [START_REF] Dolan | Evaluation of river load estimation methods for total phosphorus[END_REF]. As the number of concentration measurements increases, the influence of the bias correction term decreases. The Beale correction factor was calculated for all annual load estimates (5 years × 3 parameters × 6 rivers) in order to evaluate the improvement that may result from this factor. Figure 16 shows the distribution of the values calculated. They range between 0.93 and 1.13, with most of them between 0.99 and 1.05 (75.6% of the values), which indicates that this factor would modify the value of the loads calculated by the FWMC method by only a little. Taking this correction factor into account does not allow the results calculated by the two methods to be closer. 

Importance of the Flood Samplings into the FWMC Method

Table 3 shows that the proportion of samples taken during flood events was considerably higher than 5%, i.e., than the percentage considered to define a flood event (5% exceedance of the flow duration curve). The data collected from flood periods are over-represented with regard to the statistics of occurrence of these events. This overrepresentation is the result of the intentionally large sampling of floods in this study.

Table 7 provides the mean annual loads calculated by the FWMC method without flood data, the ratio between these loads and those calculated using the FWMC method using all data (flood and non-flood data) and the ratio between these loads and those calculated using the FDRC method. The ratios of loads calculated by FWMC with or without flood data range between 4 and 32 for the TSS and between 2 and 24 for the total phosphorus but only between 1 and 4 for the total nitrogen. The Berre river shows the highest ratio and the Arc shows the lowest. Ratios of loads calculated using FDRC and FWMC without flood data vary between 1.5 and 9.5 for TSS, between 1.1 and 3.8 for total phosphorus and between 0.9 and 1.1 for total nitrogen.

Figure 17 compares the loads calculated by the FWMC method with all data or excluding flood samples. Loads of TSS and total phosphorus calculated with the FWMC method without flood data are much lower than those calculated with the FWMC method using flood data (all the points are far below the 1:1 slope line). The loads calculated for the total nitrogen using the two methods are close to the 1:1 slope, except for one orange point, indicating that the load values are similar. Figure 18 shows the difference between the loads calculated using the FDRC method and the FWMC method without the flood samples. The differences are very small for total nitrogen, significant for total phosphorus and more important for TSS. For TSS and total phosphorus, the loads calculated using the FDRC method are systemically intermediate between those calculated using the FWMC method with and without the flood data. For total nitrogen, the differences between loads calculated using the three methods are small. All these results show that the inclusion or exclusion of flood data in the FWMC method has a significant influence on the magnitude of the calculated loads. The FWMC method appears to be strongly influenced by the flood sampling density when calculating the loads for the particulate forms (suspended solids and adsorbed phosphorus). It is very sensitive to the presence and the number of high-concentration measurements related to flood events. For the Mediterranean rivers and for the particulate forms, the FWMC method does not therefore seem to be directly applicable. Too many samples induce an overestimation of the flows, while too few samples induce an underestimation.

Impact of the Number of Flood Samples Used in the FWMC Method

In order to test the influence of the number of samples taken during flood periods on the calculation of loads by the FWMC method, some of the samples were randomly removed from the initial dataset. Different datasets were thus obtained:

•

Set 1: total series, where samples taken during flood periods represent about 18.5% of the samples (Table 3);

• Set 2: number of samples during flood periods respecting the 5% exceedance frequency used to define flood events (flow rate > threshold); • Set 3: number of flood samples half that respecting the threshold statistics (<2.5% of total samples); • Set 4: only two samples during the 5-year monitoring period (~1.4% of total samples); • Set 5: only one sample during the 5-year monitoring period (~0.7% of total samples); • Set 6: data series excluding flows above the threshold (0% of total samples).

Figure 19 shows the loads calculated with these different datasets. As previously mentioned, total nitrogen loads varied relatively little from one dataset to another, only varying by a factor of 2 to 3 at most. Conversely, suspended solids and total phosphorus loads varied significantly, sometimes by a factor of more than 15. Overall, the use of flood data respecting the 5% frequency of exceedance used for the establishment of the thresholds did not modify the calculated loads very much. In some cases, the loads were even higher than those obtained from the total dataset, since the randomly removed samples may correspond to high or low concentrations. A noticeable decrease in the load was only observed for percentages of flood samples much smaller than 5%. 

Conclusions

Protecting the quality of coastal water bodies (lagoons, mangroves, seas and oceans) requires the assessment of contaminant discharge brought by coastal rivers. This involves measuring stream flow rates and associated concentrations. While water flows are often known almost continuously (high-frequency measurements), concentrations are only known with a much lower frequency (weekly or monthly in most water-quality monitoring studies).

Among existing methods for estimating total suspended solids (TSS) and nutrient loads, the most widely used and recommended methods are the flow-weighted mean concentration method (FWMC) and the flow duration rating curve method (FDRC). Depending on the rivers and the sampling frequencies, these two methods give closer or more distant results. The FWMC method only uses the concentration data for the period covered by the flux calculation, while the FDRC method uses all the historical data to determine a concentration/flow relationship. The FWMC method is therefore constrained by the data available over each studied period, while the FDRC method is conditioned by the representativeness and uniqueness of the concentration/flow relationship. Adding new flood data as the quality monitoring progresses improves the relationship. The more flood data used, the better the concentration/flow relationship and the better the load estimate using the FDRC method.

In the Mediterranean basin, the hydrology is characterized by infrequent but very intense rainfall events. The flows taking place during these periods last only a few hours to a few days but can represent the largest part of the annual flow. The loads associated with these events can also account for most of the annual load. The flows generated by these Mediterranean storm events can represent a significant part of the annual volume. These events also exacerbate erosion and the transport of suspended or dissolved matter. Concentrations sometimes increase in proportion to the flow, particularly for suspended solids and total phosphorus.

The monitoring performed over five years on six rivers showed that average concentrations of TSS and total phosphorus during flood events were significantly higher than those observed during non-flood periods. This difference was not observed for total nitrogen. This could be attributed to the fact that total phosphorus is primarily present in particulate form (adsorbed on clays) during floods and is thus associated with TSS.

This study showed the importance of flood data in the calculation of suspended solids and nutrient loads. The calculated loads illustrated the inadequacy of the FWMC method for calculating TSS and total phosphorus loads. A lack of flood data leads to underestimation of these loads, while the inclusion of only some flood data can lead to significant overestimation of the loads. These problems have little or no effect on total nitrogen loads.

A correspondence between the relative number of flood samples and the relative probability of flows is not sufficient to ensure the calculation of reliable loads for TSS and total phosphorus using the FWMC method. This can be attributed to the strong dependence of the concentrations on the magnitude of the flow. This problem is exacerbated in the Mediterranean context, where rainfall events are very violent and induce very strong erosion. The FWMC method would seem to be able to provide correct results, provided the representativeness of the flood samples taken into account by the method respect the probability of instantaneous loads (and not that of floods). Unfortunately, this cannot be achieved in real time as for flows. It may require an a posteriori correction, in the light of the instantaneous loads measured. This possible area of improvement requires further investigation.

For Mediterranean rivers, the calculation of TSS and total phosphorus loads should be performed preferentially or exclusively using the FDRC method. However, this study showed the impact of under-representing flood flows when defining the flow intervals used by the FDRC method. A too-large interval for high flows leads to underestimation of the average flood concentration and thus the calculated load. This affects TSS and total phosphorus loads, though it has little effect on total nitrogen. The concentration of total nitrogen is not very dependent on the flow. FDRC and FWMC methods can therefore be used, giving statistically close results without particular precautions regarding the number of floods taken into account in the FWMC method or the definition of flow intervals in the FDRC method.

This study allows us to make recommendations on monitoring and calculations. While total nitrogen concentrations appear to be fairly independent of flow, total phosphorus concentrations are more strongly correlated with flow due to the preponderance of the particulate form of phosphorus, especially during floods. It is therefore necessary for water-quality monitoring to include sampling during flood periods, despite the difficulties of realization of these samplings under the weather and hydrologic conditions.

The estimation of loads, especially in particulate forms, should favor the consideration of high flow rates. This leads us to recommend the use of the FDRC method and the definition of flow intervals favoring higher flow classes. The estimation of loads, in particular the particulate forms, should give priority to the consideration of high flow rates. This leads to the recommendation to use the FDRC method and to define flux intervals particularly representing high flux classes.

In the case of ungauged watersheds or those without water-quality monitoring, approaches of varying complexity can be used to estimate the orders of magnitude of the sediment and nutrient loads. These approaches can range from empirical methods based on the use of factors controlling the production and fate of TSS and nutrients to models simulating the processes involved.

The European Soil Data Centre (ESDAC; esdac.jrc.ec.europa.eu), a Joint Research Centre established by the European Commission [START_REF] Panagos | European Soil Data Centre: Response to European policy support and public data requirements[END_REF], has applied a modified version of the Revised Universal Soil Loss Equation (RUSLE) model (RUSLE2015) to estimate soil loss in Europe [START_REF] Pballabio | A Soil Erosion Indicator for Supporting Agricultural, Environmental and Climate Policies in the European Union[END_REF]. This approach uses different input factors: rainfall erosivity, soil erodibility, cover management, topography and support practices. The data for soil loss rates calculated with this model are available at 100 m resolution from the ESDAC website. The average losses estimated by RUSLE2015 for the six studied watersheds were calculated via GIS.

The soil loss rates ranged between 189 and 452 tons/year/km 2 , while the TSS loads calculated with the FDRC method varied between 9.9 and 30.1 tons/year/km 2 (TSS loads from FWMC method ranged between 45.9 and 94.8 tons/year/km 2 ). The soil losses estimated by RUSLE2015 were about 30 times higher than the estimated TSS loads downstream of the watersheds. The two types of values cannot be directly compared, however, since it is possible that some of the eroded soils form sediment downstream of their erosion zone and do not generate TSS loads at the watershed outlet. Therefore, the soil losses estimated by RUSLE2015 should be considered to represent the maximum soil erosion potential.

A promising approach has recently been proposed for estimating TSS-and particlefacilitated contaminant transport in watersheds. In [START_REF] Lannergård | An evaluation of high frequency turbidity as a proxy for riverine total phosphorus concentrations[END_REF], high-frequency in situ turbidity measurements were used as a proxy for total phosphorus, while in [START_REF] Rügner | Turbidity as a proxy for total suspended solids (TSS) and particle facilitated pollutant transport in catchments[END_REF], high-frequency in situ turbidity measurements were used as a proxy for adsorbed polycyclic aromatic hydrocarbons (PAHs). In both cases, the authors found a good correlation between turbidity measurements and TTS concentrations. If a relationship can be established between adsorbed contaminant concentrations and TSS, as in their studies, high-frequency turbidity monitoring could become a relevant proxy that can be directly coupled to flow measurements for real-time estimation of exported loads.
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 1 Figure 1. Location of the studied watersheds and monitoring stations (Names in blue indicate watersheds studied; names in red indicate major cities in the region).

•

  A flow of 249 m 3 /s sampled on the Berre versus a maximum instantaneous flow of 268 m 3 /s measured in March 2013; • A flow of 155 m 3 /s sampled on the Lez versus a maximum average daily flow of 129 m 3 /s measured in October 2014; • A flow of 419 m 3 /s sampled on the Vidourle versus a maximum average daily flow of 386 m 3 /s measured in September 2014.
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 2 Figure 2. Specific flow (L/s/km 2 ) observed on the six rivers.
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 3 Figure 3. Effective rainfall (mm/year) calculated for the six watersheds.
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 4 Figure 4. Examples of the concentration/flow relationships observed for the suspended solids, the total phosphorus and the total nitrogen in the Vidourle river.
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 5 Figure 5. General form of the EPA intervals for the flow duration curve (adapted from [41]).
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 6 Figure 6. Example of the flow duration curve used in our approach (vertical lines delimit the six flow intervals and the blue horizontal lines show the equivalent "thickness" of the high flows).

Figure 7 .

 7 Figure 7. Frequency of sampling in each flow interval (x-axis numbers refer to the intervals defined in Tables4 and 5).
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 9 Figure 9. Relative contribution of each flow interval to the mean annual load of TSS (contribution of interval 1 is zero or near zero).
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 10 Figure 10. Relative contribution of each flow interval to the mean annual load of total phosphorus.
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 11 Figure 11. Relative contribution of each flow interval to the mean annual load of total nitrogen.
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 12 Figure 12. Minimum, average and maximum values of the specific load (ton/year/km 2 ) of total suspended solids (TSS) calculated on the six watersheds by the flow-weighted mean concentration method (FWMC, indicated by W on the plot) and the flow duration rating curve method (FDRC, indicated by D).
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 13 Figure 13. Minimum, average and maximum values of the specific load (ton/year/km 2 ) of total phosphorus calculated for the six watersheds using FWMC and FDRC methods.
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 14 Figure 14. Minimum, average and maximum values of the specific load (ton/year/km 2 ) of total nitrogen calculated for the six watersheds using FWMC and FDRC methods.
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 15 Figure 15. Comparison of the mean annual loads calculated for the six watersheds using the FDRC and FWMC methods (plotted on a log scale).
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 16 Figure 16. Values calculated for the Beale bias correction factor.
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 17 Figure 17. Comparison of the mean annual loads calculated for the six watersheds using the FWMC method with or without the flood samples (plotted on a log scale).
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 18 Figure 18. Comparison of the mean annual loads calculated using the FDRC and FWMC methods without the flood samples for the FWMC method (plotted on a log scale).

Figure 19 .

 19 Figure 19. Specific mean loads calculated using the FWMC method considering different numbers of flood samples (FSN) expressed as percentage of the total number of samples.

  

Table 1 .

 1 Mains features of the studied watersheds.

	River	Watershed Area (

km 2 ) Watershed Mean Slope (%) Population (×1000) Agricultural Area (%) Urban Area (%)

  

	Berre	207.3	19.9	2.4	29.2	0.5
	Mosson	359.5	8.6	84.8	33.4	19.8
	Lez	165.5	9.1	338.9	26.3	32.5
	Salaison	63.8	4.5	32.4	27.8	12.6
	Vidourle	775.3	10.1	54.9	48.7	29.5
	Arc	711.1	11.1	286.3	44.3	3.8

Table 2 .

 2 Number of samplings performed during non-flood periods and flood events.

	River	Non-Flood Period Samplings	Flood Event Samplings	Total Samplings	% of Flood Samplings
	Berre	109	22	131	16.7
	Mosson	115	26	141	18.4
	Lez	115	28	143	19.6
	Salaison	114	26	140	18.6
	Vidourle	113	35	155	22.6
	Arc	114	20	134	14.9

Table 3 .

 3 Main hydrologic features of the six rivers.

	River	Average Rainfall (

mm/year) Return Period (Years) of the Maximum Flood Observed Streamflow Threshold for 5% Exceedance (m 3 /s) Numbers of Flood Events during the 5-Year Period 5-Year Studied Period 10-Year Flow Series

  

	Berre	634	3.5	>20	1.96	15
	Mosson	826	25	25	2.83	26
	Lez	915	2	>40	8.83	18
	Salaison	911	>40	>40	1.6	19
	Vidourle	999	2.5	7.5	25.3	22
	Arc	543	35	35	8.91	23

Table 4 .

 4 Limit values (m 3 /s) of the six flow intervals for the six rivers.

	River	Limit 1/2	Limit 2/3	Limit 3/4	Limit 4/5	Limit 5/6
	Berre	0.03	0.14	0.71	3.70	19.34
	Mosson	0.07	0.31	1.34	5.89	25.79
	Lez	0.52	1.50	4.31	12.38	35.53
	Salaison	0.03	0.13	0.55	2.39	10.26
	Vidourle	0.24	1.09	4.91	22.23	100.57
	Arc	0.51	1.53	4.63	14.00	42.33

Table 5 .

 5 Median concentrations (mg/L) of the six flow intervals using 2010-2020 data for the six rivers (TSS = total suspended solids; N_tot = total nitrogen; P_tot = total phosphorus; Min. = minimum value; Max. = maximum value).

			Min.	Interval 1 Interval 2 Interval 3 Interval 4 Interval 5 Interval 6	Max.
		TSS	0.5	7.7	2.6	1.2	2	230	463	1630
	Berre	N_tot	0.31	0.01	0.31	0.61	0.84	1.57	1.94	9.19
		P_tot	0.003	0.01	0.01	0.01	0.01	0.11	0.30	1.60
		TSS	0.5	4.9	5.05	5.8	8.8	73	399.5	1120
	Mosson	N_tot	0.80	2.19	1.8	2.1	1.914	2.59	2.52	6.82
		P_tot	0.015	0.03	0.04	0.09	0.09	0.19	0.3	0.92
		TSS	0.9	10.4	7.9	6.6	9.9	37	231	585
	Lez	N_tot	0.00	0.93	0.94	1.58	1.90	2.07	2.77	4.06
		P_tot	0.007	0.04	0.04	0.03	0.04	0.1	0.31	0.36
		TSS	0.5	1.55	1.6	1.3	7.4	36	298	788
	Salaison	N_tot	0.57	2.03	2.79	3.54	2.29	1.64	3.14	6.90
		P_tot	0.003	0.02	0.02	0.02	0.03	0.08	0.22	0.77
		TSS	0.5	4.3	4.6	4.5	9.25	17	196.5	987
	Vidourle	N_tot	0.00	0.06	0.12	0.86	1.00	0.93	1.55	3.86
		P_tot	0.003	0.01	0.01	0.01	0.02	0.03	0.12	0.63
		TSS	0.5	4.85	6.8	12	45	439	694	1750
	Arc	N_tot	1.25	4.15	3.19	3.38	3.16	3.62	3.28	15.88
		P_tot	0.078	0.18	0.21	0.18	0.16	0.74	0.69	3.1

Table 6 .

 6 Mean annual loads (2015-2020) of suspended solids, total nitrogen and total phosphorus calculated by the FWMC and FDRC methods.

	Mean Loads (Tons/Year)	Method	Berre	Mosson	Lez	Salaison	Vidourle	Arc
		FWMC	21,334	14,038	11,174	2446	42,083	53,036
	Total suspended solids	FDRC	3552	2981	1924	504	7158	21,875
		Ratio	6.0	4.7	5.8	4.9	5.9	2.4
		FWMC	79.2	114.8	232.6	39.2	310.4	422.3
	Total Nitrogen	FDRC	24.4	87.8	148.2	34.5	215.6	365.3
		Ratio	3.2	1.3	1.6	1.1	1.4	1.2
		FWMC	13.1	13.9	14.7	3.0	23.8	64.2
	Total Phosphorus	FDRC	2.1	5.5	5.1	0.7	7.3	39.8
		Ratio	6.2	2.5	2.9	4.3	3.3	1.6

Table 7 .

 7 Mean annual loads (2015-2020; tons/year) calculated by the FWMC method without flood data (NF) and ratios with loads calculated by FWMC method with all data or by FDRC method.

	Mean Loads (Tons/Year)	Method	Berre	Mosson	Lez	Salaison	Vidourle	Arc
		Loads for FWMC NF	667	314	1023	205	2472	14,689
	Total suspended solids	FWMC all/NF	31.98	44.65	10.92	11.92	17.02	3.61
		FDRC/FWMC NF	5.32	9.48	1.88	2.46	2.90	1.49
		Loads for FWMC NF	21.3	85.6	174.3	40.9	246.7	423.1
	Total nitrogen	FWMC all/NF	3.72	1.34	1.33	0.96	1.26	1.00
		FDRC/FWMC NF	1.13	1.03	0.85	0.86	0.88	0.86
		Loads for FWMC NF	0.55	3.31	4.68	0.54	4.95	35.53
	Total phosphorus	FWMC all/NF	23.89	4.19	3.14	5.58	4.81	1.81
		FDRC/FWMC NF	3.83	1.66	1.09	1.30	1.47	1.12
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