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Annual report on riverine inputs and direct discharges to Convention waters


	CP (Country name):
	FRANCE

	Year:
	2014


Reporting authority (to which any further enquiry should be addressed):
Name of authority: 
MEDDE/DGALN/DEB
Sous direction du littoral et des milieux marins, bureau des milieux marins
Contact person:
Isabelle Terrier
Email:
isabelle.terrier@developpement-durable.gouv.fr
Phone (with country code): +33 (0)1 40 81 32 11

Contact technical (to which any further question about the results themselves or the methodology should be addressed):
MEDDE/CGDD/SOeS
Aurélie DUBOIS
aurelie.dubois@developpement-durable.gouv.fr
+33(0)2 38 79 78 62

Nb : The source for all the figures is:
Source: Agences de l’eau, 2015  –  banque Hydro, 2015  –  MEDDE. Processed by MEDDE/CGDD/SOeS.
	Information: The purpose of this template is to provide the OSPAR Commission with an assessment of this year’s waterborne inputs to Convention waters, and an up-to-date description of the methodology used. “This year” is the calendar year in retrospect (e.g. data from January – December 2014 is reported in autumn 2015, and so on). 
The template should be submitted to the Secretariat or RID Data Center by 1 November (30 November for Denmark only).
This template and the excel sheet templates (separate file) comprise the two mandatory submissions each year. These templates will be sent to all CPs in early September.   



Map of riverine sampling stations: 
Figure 1: General map of Ospar zones and stations
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Figure 2: Information about the French Ospar zones
	OSPAR
region
	sub-region
	sub-sub-region
	Zone name
	n°
	Zone type
	area
(km2)
	Monitoring area
(km2)
	Monitoring station
code
	X
(Lambert 93)
	Y
(Lambert 93)

	OSPAR
II
	


Artois-Picardie
	Pas de Calais
	II-AP-PC-Aa
	1
	unmonitored area with diffuse inputs
	2308
	
	
	
	

	
	
	Somme
	II-AP-SO-Canche
	2
	tributary river
	3895
	935.4
	1094000
	627096.59
	7034086.51

	
	
	
	II-AP-SO-Somme
	3
	tributary river
	5916
	5619.1
	1129000
	619178.98
	6997248.58

	
	















Seine-Normandie
	Normandie
	II-SN-NO-Bethune
	4
	tributary river
	2153
	1800.3
	3209000
	588687
	6995328

	
	
	
	
	
	
	
	
	3214000
	563092
	6981244

	
	
	
	II-SN-NO-Saane
	5
	tributary river
	1718
	300.8
	3216000
	552767
	6977908

	
	
	Seine
	II-SN-SE-SEINE
	6
	Main River
	64953
	64952.8
	3174000
	571754
	6913715

	
	
	
	II-SN-SE-Andelle
	7
	tributary river
	789
	756.7
	3181000
	571334
	6914410

	
	
	
	II-SN-SE-Eure
	8
	tributary river
	6023
	6023
	3193000
	569726
	6911224

	
	
	
	II-SN-SE-H7
	9
	unmonitored area with diffuse inputs
	2439
	
	
	
	

	
	
	
	II-SN-SE-Risle
	10
	tributary river
	2545
	1396.6
	3221500
	534365
	6897211

	
	
	Nord Cotentin
	II-SN-NC-Dives
	11
	tributary river
	1815
	1513.4
	3231000
	469351.44
	6902903.17

	
	
	
	II-SN-NC-Douve
	12
	tributary river without monitoring
	1474
	
	
	
	

	
	
	
	II-SN-NC-Orne
	13
	tributary river
	2976
	2493.4
	3237800
	453296.93
	6900000.91

	
	
	
	II-SN-NC-Seulles
	14
	tributary river
	547
	267
	3246000
	443208.24
	6915940.6

	
	
	
	II-SN-NC-Touques
	15
	tributary river
	1311
	1210.3
	3228000
	492554.14
	6915350.43

	
	
	
	II-SN-NC-Vire
	16
	tributary river
	2077
	1158.9
	3246920
	431002.12
	6910885.88

	
	
	
	
	
	
	
	
	3252500
	400019
	6905292

	
	
	Sud Cotentin
	II-SN-SC-I6
	17
	unmonitored area with diffuse inputs
	1302
	
	
	
	

	
	
	
	II-SN-SC-Selune
	18
	tributary river
	1623
	1147.8
	3271000
	386563.85
	6853896.86

	
	
	
	
	
	
	
	
	3272685
	383604.33
	6841489.07

	
	
	
	II-SN-SC-Sienne
	19
	tributary river
	1135
	535.3
	3266975
	373539.97
	6885375.92

	
	


Loire-Bretagne
	Nord Bretagne
	II-LB-NB-Aulne
	20
	tributary river
	4312
	1516.4
	4179500
	174826.6
	6811447

	
	
	
	II-LB-NB-Couesnon
	21
	tributary river
	2848
	927.7
	4163000
	368375.8
	6830650

	
	
	
	II-LB-NB-J1J2
	22
	tributary river
	4961
	447.3
	4172060
	246947.2
	6859836

	OSPAR
IV


	









Loire-Bretagne
	Sud Bretagne
	IV-LB-SB-Blavet
	23
	tributary river
	4649
	2000.6
	4194000
	235705.7
	6767758

	
	
	
	IV-LB-SB-J4
	24
	unmonitored area with diffuse inputs
	2868
	
	
	
	

	
	
	
	IV-LB-SB-Vilaine
	25
	tributary river
	10144
	10143.8
	4216000
	314947.9
	6732499

	
	
	Loire
	IV-LB-LO-Erdre
	26
	unmonitored area with diffuse inputs
	3636
	
	
	
	

	
	
	
	IV-LB-LO-LOIRE
	27
	Main River
	110178
	110178.2
	4134700
	408885.1
	6706272

	
	
	
	IV-LB-LO-Sevre-Nantaise


	28
	tributary river
	4664
	2355.6
	4146000
	360632
	6683489

	
	
	Sud Loire

	IV-LB-SL-Lay
	29
	tributary river
	4522
	1715.6
	4155500
	370998.5
	6605480

	
	
	
	IV-LB-SL-Sevre-Niortaise
	30
	tributary river
	4363
	3347.1
	4160400
	394503.5
	6587520

	
	Adour Garonne

	Charente
	IV-AG-CH-Arnoult
	31
	unmonitored area with diffuse inputs
	291
	
	
	
	

	
	
	
	IV-AG-CH-Boutonne
	32
	tributary river
	2141
	1326.9
	5002500
	407658.03
	6542727.5

	
	
	
	IV-AG-CH-Charente
	33
	tributary river
	7526
	7526.3
	5006900
	416819.84
	6532356

	
	
	
	IV-AG-CH-Livenne
	34
	unmonitored area with diffuse inputs
	1172
	
	
	
	

	
	
	
	IV-AG-CH-Seudre
	35
	tributary river
	988
	377.6
	5025000
	395514.78
	6514866.5

	
	
	Bassin d'Arcachon
	IV-AG-BA-Eyre
	36
	tributary river
	2036
	1828.9
	5191000
	383133.34
	6399939

	
	
	
	IV-AG-BA-S1
	37
	unmonitored area with diffuse inputs
	2810
	
	
	
	

	
	
	Gironde côté Dordogne
	IV-AG-GD-Dordogne
	38
	tributary river
	14605
	14951
	5046000
	469008.4
	6417796.5

	
	
	
	IV-AG-GD-Isle
	39
	tributary river
	8472
	6977.9
	5029800
	448701.62
	6442615

	
	
	
	IV-AG-GD-P9
	40
	unmonitored area with diffuse inputs
	870
	
	
	
	

	
	
	Gironde côté Garonne
	IV-AG-GG-Dropt
	41
	tributary river
	2672
	1222.5
	5079100
	459458.9
	6397156.5

	
	
	
	IV-AG-GG-GARONNE
	42
	Main River
	38227
	38226.6
	5104000
	486212.12
	6358047.5

	
	
	
	IV-AG-GG-Lot
	43
	tributary river
	11541
	11540.7
	5084000
	491337.47
	6365578.5

	
	
	
	IV-AG-GG-O9
	44
	unmonitored area with diffuse inputs
	3875
	
	
	
	

	
	
	Côte Landaise
	IV-AG-CL-S3S4
	45
	unmonitored area with diffuse inputs
	3105
	
	
	
	

	
	
	Adour
	IV-AG-AD-Adour
	46
	tributary river
	7977
	7746.4
	5223000
	377850.88
	6300913.5

	
	
	
	IV-AG-AD-Bidouze
	47
	tributary river
	1041
	425.1
	5201050
	371740.03
	6264087.5

	
	
	
	IV-AG-AD-GavesReunis
	48
	tributary river
	5504
	5433.9
	5201400
	368260.84
	6280192

	
	
	
	IV-AG-AD-Luy
	49
	tributary river
	1367
	1168.2
	5219000
	374107.03
	6294744

	
	
	
	IV-AG-AD-Nive
	50
	tributary river
	1153
	905.8
	5198750
	339388.3
	6264899.5

	
	
	
	IV-AG-AD-Pays-Basque
	51
	unmonitored area with diffuse inputs
	644
	
	
	
	



The French RID program covers 382,161 km2, hence 70 % of the total land area. The inputs due to 94% of the French RID program are assessed thanks to monitoring and gauging stations and 84 % of the French OSPAR area is really monitored (figure 2). Considering our previous results about run-offs and load borne, three are declared as “main rivers”: Loire, Seine and Garonne. The three corresponding areas represent more than 50% of the total surface (figure 1).




Part I: Information on results from the monitoring

	Information: Give general comments on results from the monitoring that need to be highlighted, including general trends in loads and concentrations, but also any unusual concentrations or specific episodes; the occurrence of floods, droughts, etc. Also comment on missing data or other quality issues of the data.
Comparisons with previous years should be done. For rivers, these should be related to water discharge characteristics. If any statistical trend analyses have been carried out, please include these where appropriate, or submit as an appendix. 

Use the number of pages needed.


i. Riverine inputs
The riverine inputs of nitrogen have decreased in 2014, compared to 2013, according to the evolution of the flow: -12 % for the NO3-N and -25 % for the NH4-N (figure 3). However, the inputs remain important, more than 560 kt.
The riverine inputs of total phosphorus have also decreased, -26 %, but not those linked to PO4-P, that remain almost equal to the inputs of the previous year (figure 4).
Compared to 2013, the inputs of SPM have decreased a lot, -60 %, but in fact, return to more classical values, around 4000 kt per year (figure 5).
Consequently, the global linear trend of NO3-N inputs is on a slight increase over the last 10 years. The trend of SPM inputs is particularly influenced by the results in 2013 and so, increases more than NO3-N. In spite of an increasing flow, the global trend of total P is still on a decrease, even if the evolution of PO4-P is quite different in 2014.

Figure 3: Evolution of the NO3-N and NH4-N inputs since 2002






Figure 4: Evolution of the PO4-P and total P inputs since 2002

Figure 5: Evolution of the SPM inputs since 2002

Converted into an index basis with 2009=100, the inputs of NO3-N are completely correlated with the river flows, on the contrary to those of NH4-N (figure 6).  It is very difficult to draw a tendency. The inputs of SPM have exploded in 2013 due to floods.

Figure 6: Evolution of the nutrients and SPM inputs, in a basis 100 in 2009, compared to the flows

The nutrients and SPM inputs from the region IV are more important than those from the region II (figure 7, 8 and 9). The evolution of the NO3-N inputs is comparable between the two regions Ospar over the last three years, on the contrary to the evolution of the phosphorus inputs. The inputs of phosphorus from the region II have been quite stable since 2012 whereas those from the region IV have a lot of inter-annual variations. The inputs of SPM in the region IV are influenced by a period of floods occurred in 2013 for the main river Garonne. The inputs values return in 2014 at the level of 2012 even if the flows are always important (figure 10). 

Figure 7: Evolution of the NO3-N inputs by Ospar region since 2002

Figure8: Evolution of the phosphorus inputs by Ospar region since 2002

Figure9: Evolution of the SPM inputs by Ospar region since 2002

Figure 10: Specific flow of the main rivers since 1989



The monitoring of metals has been again incomplete in 2014, so it is impossible to calculate the total riverine inputs for metals. And the non-quantified analyses prevent from comprehensive study. Nevertheless, the total metals inputs due to main rivers show a decrease between 2012 and 2014 for cadmium and zinc. The inputs of copper and lead are rather stable. It is impossible to conclude for mercury since the analyses are non-quantified.

Figure 11: Annual metals inputs of the main rivers from 2012 to 2014




ii. Direct discharges 

No estimation of direct discharges regarding the difficulties to gather the raw data compared to the real proportion of direct discharges in the overall loads (less than 10%).
iii. Unmonitored areas
The results are presented in the section i as a part of riverine inputs.
The share of inputs due to unmonitored areas does not exceed 15 %, that remains consistent with the share of drainage basins.

Figure 12: distribution of the nutrients inputs according to the status of the zones
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iv. Overall loads
See part I, riverine inputs.
Part II: Methodology
A. Overall information on changes in the monitoring methods 

	Has the monitoring programme been changed this year? 



No: no major change, only for 2 gauging stations, considered as a minor change.
Yes:	___
	If yes, please indicate which parts of the programme that have changed and give additional comments below the table when needed:



	Methodology of components 
	Main change since last year

	Direct discharges
	

	· Sewage
	

	· Industry
	

	· Aquaculture
	

	· Other
	

	Riverine monitoring
	

	Unmonitored areas
	

	Analytical methods or LOD/LOQ
	

	Water discharge 
	

	Other
	




	Information: All details on this year’s methodology should be given in the following sections. Please give a description of the methods used even if the methodology does not differ from previous years. This is necessary for keeping track of each year’s methodology in the archives.





B. Direct discharges (Tables 5a-5e)

	Information: Please give a comprehensive description of the methods used for determining direct discharges. If the methodology differs from the recommended methodology of the RID Principles, please give comments and explanations for this deviation.
The methodology description should, to the best possible extent, give information on: 
· Which types of point sources are included (e.g. all industries or only the larger ones); 
· General geographical location of point sources (e.g. are point sources downstream of the sampling sites in monitored rivers included? How far up the river mouths are point sources in unmonitored areas included, or are these not included at all?) 
· Sampling procedures or measurements/calculations used. 
· If possible, a list of analytical methods used, including the LOQ. How are values below LOQ dealt with when calculating inputs? Give comments if LOQs are higher than recommended in the RID Principles. 
· If any inter- or extrapolation of data series is done, please explain the method. 
· Give any other relevant information. 
Use the number of pages needed.



No estimation since the part of direct discharges is considered as negligible compared to the riverine inputs.
i. Sewage
ii. Industry
iii. Aquaculture
iv. Urban storm runoff
v. Any other direct discharges reported 

	Determinand coverage for direct discharges (indicate with an X):



	Determinand
	Sewage
	Industry
	Aquaculture
	Storm/urban
	Other 

	Tot-P
	
	
	
	
	

	PO4-P
	
	
	
	
	

	Tot-N
	
	
	
	
	

	NH4-N
	
	
	
	
	

	NO3-N
	
	
	
	
	

	SiO2
	
	
	
	
	

	TOC
	
	
	
	
	

	SPM
	
	
	
	
	

	Conductivity
	
	
	
	
	

	pH 
	
	
	
	
	

	
	
	
	
	
	

	As
	
	
	
	
	

	Cd
	
	
	
	
	

	Cu
	
	
	
	
	

	Cr
	
	
	
	
	

	Hg
	
	
	
	
	

	Ni
	
	
	
	
	

	Pb
	
	
	
	
	

	Zn
	
	
	
	
	

	
	
	
	
	
	

	PCB
	
	
	
	
	

	Lindane
	
	
	
	
	

	Other 
(please specify)
	
	
	
	
	


C.	Riverine inputs (Tables 6a-6c)

	Information: Please give a comprehensive overview of the methods used for riverine inputs. If the methodology differs from the recommended methodology of the RID Principles, please give comments and explanations for this deviation.
The methodological description should cover the following items (if there are rivers with differing monitoring procedures, please provide a description for each type): 
Use the number of pages needed.



As previous years: the French RID program is based on 51 zones as presented in the map figure 1. The 3 zones corresponding to main rivers are fully monitored. 34 zones are tributary rivers: a major river has been identified and is monitored. Only one zone is a tributary but without monitoring: there is a major river but there is no available gauging and/or monitoring station to calculate the inputs. And finally 12 zones are area with diffuse inputs: there is no major river and thus, it is impossible to monitor them. These 13 zones are reported as unmonitored areas, even if they also contribute to the riverine inputs discharges.  
The tributary rivers are monitored but the stations are not necessary located at the outlet. In this case the inputs are calculated at the monitoring stations and then, extrapolated at the outlet in regards to the drainage basins. The area between the monitoring stations and the outlet is not properly monitored.
i. Station network[footnoteRef:1]  [1:  Include a list of coordinates in addition to the map in Part I. ] 

As indicated in the previous reports, the monitoring and gauging stations were chosen according to the RID principles. 
The monitoring stations are under the responsibility of Water Agencies, that carry out the monitoring program on a delimited basin. Our cutting in sub-regions is based on this organisation: Artois-Picardie, Seine-Normandie, Loire-Bretagne and Adour-Garonne are the four Water Agencies concerned by OSPAR. 
The analyses are made for WFD and then are used also for Ospar.
Most of the gauging stations are under the responsability of French local authorities, some of them depend also from land use management companies ; the data are compiled in a national reference database.
ii. Sampling methodology
For chemical analyses, the laboratories follow a technical guide provided by the French Water Agencies.
The gauging stations are equipped with automatic sensors.
iii. Sampling frequency
The frequency of the analyses varies from a station to another: the table 7 indicates, for each monitored area and each parameter, the number of measurements that were used for the input calculation. 
The gauging stations provide daily measurements (daily mean).
iv. Chemical parameters and their analytical method, incl. LOD/LOQ 
The analyses are performed by registered laboratories by French ministry for Environment[footnoteRef:2]. This registration is based on accreditation and according to the requirements of the QA/QC directive.  [2:  Current demand since the orders taken on the 29th of November, 2006 and on the 27th of October, 2011 dealing with terms of registration of laboratories carrying out water analysis.] 

v. Values below LOD/LOQ[footnoteRef:3]  [3:  Explain how values below LOQ/LOD are dealt with when calculating loads. Give comments if LOQs are higher than recommended in the RID Principles.] 

In order to take into account values below LOD/LOQ, we provide 2 estimates of the inputs: a lower (value below LOQ equal to 0) and an upper (value below LOQ equal to LOQ). LOQ may be higher than recommended. As a matter of fact, the chemical analyses are made for WFD first, and not specifically for Ospar. The LOQ reflect the abilities of the laboratories in the framework of the contracts signed with the French Water Agencies.
vi. Water discharge[footnoteRef:4]  [4:  Could include information on whether the discharge is monitored or modelled (if modelled, please state which model); monitoring frequency, etc. ] 

The water discharge is monitored thanks to automatic gauging stations.
vii. Calculation method for determining loads
For the calculation itself, the software Rtrend is used with its interface of conventional load calculation. All the methods CM1 to CM6 are tested but for the final calculation, the results obtained with CM4 are reported for the main rivers or the tributaries if the number of measurements is enough (>12 per year). Otherwise, the method CM2 that adjusts the flows to limit over or under-estimations, is used.
	Determinand coverage for riverine inputs (indicate with an X):
Please fill in the table as far as possible. If different rivers are monitored differently (e.g. less load-bearing rivers are monitored with fewer parameters), please indicate this/prepare a separate table. 



	Determinand
	Analytical method 
	LOQ*
	LOD*
	Comments

	Tot-P
	
	0.01 mg/l
	
	

	PO4-P
	
	0.01 – 0.02 mg(PO4)/l
	
	

	Tot-N
	By calculation with 
Kjeldhal Nitrogen, 
Nitrite and Nitrate
	
	
	

	NH4-N
	
	0.004 – 0.01 mg(NH4)/l
	
	

	NO3-N
	
	Not applicable – all are quantified
	
	

	SiO2
	na
	
	
	

	TOC
	na
	
	
	

	SPM
	
	2 mg/l
	
	

	Conductivity
	na
	
	
	

	pH 
	na
	
	
	

	
	
	
	
	

	As
	na
	
	
	

	Cd
	
	0.01 – 0.05 µg/l
One station with 0.1 µg/l
	
	

	Cu
	
	0.5 – 1 µg/l
	
	

	Cr
	na
	
	
	

	Hg
	
	0.01 – 0.05 µg/l
	
	

	Ni
	na
	
	
	

	Pb
	
	0.05 – 2 µg/l
	
	

	Zn
	
	1 – 5 µg/l
	
	

	
	
	
	
	

	PCB
	na
	
	
	

	Lindane
	
	0.001 – 0.02 µg/l
	
	

	
	
	
	
	

	Other (please specify)
	
	
	
	


* Please remember to give units. 

D.	Unmonitored areas (Table 6d)

	Information: Please give a thorough description of the method used for estimating loads from unmonitored areas. If a model is used, please give information on and references to this model. 
Use the number of pages needed. 



i. Methodology
The inputs from the unmonitored areas are estimated. As previous years, in regards with geographical criteria (land cover…), a reference monitored tributary is determined for each unmonitored area to achieve an estimation of the input. The final estimation is made thanks to the values of drainage basins.
ii. Proportion of unmonitored area
	Please fill in the table below:

	
	km2
	%

	Total area of your country
	552 000
	

	Total area draining to the OSPAR Maritime Area 
	382 161
	100% *

	Monitored area draining to the OSPAR Maritime Area
	322400.9
	84.4%

	Unmonitored area draining to the OSPAR Maritime Area
	61151.5
	15.6%


* The total land area draining to the OSPAR Maritime area is set to 100%. The proportions of monitored and unmonitored area should be given relative to this.
E.	Quality assessment

	Information: Please give relevant information on how quality assessment is carried out. 



The raw data are assessed by the producers (Water Agencies for the monitoring stations and local authorities for gauging stations). The coherence of inputs is controlled each year by comparison to the flows and the previous input: nothing to signale for the 2014 data.


Flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	326.21943626914958	311.79110796101332	318.17777083400125	211.73318326173944	274.45987420029184	364.68935741090621	356.28832122733792	291.13521066964205	297.39842245265623	199.78232540313809	298.4084101463838	464.88878675245371	417.76401117252362	NH4-N	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	24.735900385397528	24.016591434632996	20.695863811544331	21.525196141234062	19.677679251815576	13.717259459881472	5.9235016580019835	8.4647059671287401	9.8469960954895228	6.318955241496476	7.0745315764612045	8.5805744701565434	6.4404080286999079	NO3-N	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	473.88723827988986	412.65198371788637	478.64484076551747	275.27274105025037	426.65419035616287	496.44627309172324	520.40474230545647	395.64975945549634	436.40697238075802	271.43567957660002	426.24058240925984	650.91890821375171	575.96540417819097	
Input (kt/year)
Flow (mio m3/d)
Flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	326.21943626914958	311.79110796101332	318.17777083400125	211.73318326173944	274.45987420029184	364.68935741090621	356.28832122733792	291.13521066964205	297.39842245265623	199.78232540313809	298.4084101463838	464.88878675245371	417.76401117252362	PO4-P	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	10.308010106957138	7.7564552461773353	8.1989369592507355	5.0515246247051238	5.1713133667653235	7.5335481483445239	6.1831859930812874	4.4777161461563058	5.4388706112358607	3.3582356214151017	4.6422160795370768	5.9927245274305516	6.1394761887933544	Total P	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	22.813156402369941	19.396601541590137	15.86787391850147	8.5136134329334219	10.480416246811913	15.614907535762331	12.432303613835835	9.1694394196934574	10.398635569534639	6.3545769436612627	11.099814393148332	17.499574091367403	12.879124723467678	
Input (kt/year)
Flow (mio m3/d)
Flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	326.21943626914958	311.79110796101332	318.17777083400125	211.73318326173944	274.45987420029184	364.68935741090621	356.28832122733792	291.13521066964205	297.39842245265623	199.78232540313809	298.4084101463838	464.88878675245371	417.76401117252362	SPM	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	3395.3710581209316	2781.0499251198689	2716.75215459212	1541.8778481804914	2684.7092383784989	4554.4925199559329	2808.1156124768149	2706.4937961551441	2615.4530221156424	1167.710019370176	4027.7411163987649	10810.049528424666	4063.4408149203355	
Input (kt/year)
Flow (mio m3/d)
NO3-N	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	119.77442850769479	104.29729169702743	120.97690680369455	69.574853635469921	107.83633255415994	125.47619737591798	131.53167160309948	100	110.30133646014416	68.605040971124808	107.73179364391967	164.51896978518667	145.57456194864108	Total P	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	248.79554090704278	211.53530389144098	173.05173405062911	92.847698133524929	114.29724072665591	170.29293527176551	135.58411855728752	100	113.4053576623365	69.30169504161141	121.05226813875834	190.84671690815784	140.45705668556823	SPM	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	125.45275599539188	102.75471272354805	100.37902759842085	56.969568907598799	99.195100398619331	168.2801758653969	103.75474041233848	100	96.636209764499199	43.14475137644984	148.81767407413201	399.41157610564136	150.13671269791476	NH4-N	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	292.22397660893631	283.72623370377403	244.49595640903811	254.29348904526086	232.46736895800666	162.05240339298422	100	116.33004304849659	74.650617115763666	83.576814173273775	101.36884262108759	76.085431126729588	Flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	112.05083559587661	107.09494988389091	109.28866010475285	72.72675221067577	94.27230514955744	125.26460010525071	122.37898686587474	100	102.15130686824455	68.621835518835894	102.49822048662978	159.6814022196628	143.4948422115009	
Inputs, base 100 in 2009
II-flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	109969.38629154999	83865.462372119728	73149.229215731117	59750.419633678364	73930.476064285889	89759.23286721707	90206.471143294038	74788.73033937432	72432.576413837902	60389.984620972558	85851.021547327124	116410.69505190983	102445.52270455619	IV-flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	216250.04997759958	227925.64558889362	245028.5416182701	151982.76362806107	200529.39813600591	274930.12454368919	266081.85008404392	216346.48033026769	224965.84603881836	139392.34078216553	212557.38859905669	348478.09170054388	315318.48846796743	II-NO3-N	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	227.39923827988986	184.79498371788634	164.15884076551748	121.79249974436533	153.50973515751056	205.25723831377357	192.57077065604201	147.83205214008098	160.44413268924649	128.18494641228759	173.00703365098428	238.8549277577176	209.77961239007473	IV-NO3-N	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	246.48799999999997	227.85700000000003	314.48599999999999	153.48024130588502	273.14445519865228	291.1890347779497	327.83397164941442	247.81770731541533	275.96283969151153	143.25073316431241	253.23354875827556	412.06398045603407	366.18579178811621	
flow (1000 m3/d)

input (kt/a)



II-flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	109969.38629154999	83865.462372119728	73149.229215731117	59750.419633678364	73930.476064285889	89759.23286721707	90206.471143294038	74788.73033937432	72432.576413837902	60389.984620972558	85851.021547327124	116410.69505190983	102445.52270455619	IV-flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	216250.04997759958	227925.64558889362	245028.5416182701	151982.76362806107	200529.39813600591	274930.12454368919	266081.85008404392	216346.48033026769	224965.84603881836	139392.34078216553	212557.38859905669	348478.09170054388	315318.48846796743	II-PO4-P	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	5.4590101069571366	3.9344552461773357	3.4279369592507365	3.098943776469067	2.5246899914413703	3.0772441914127864	2.655191596666103	1.9234366066743551	2.0710829458638202	1.8525270867321901	2.168114868669619	2.6116619191486681	2.4340441055569202	IV-PO4-P	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	4.8490000000000002	3.8219999999999996	4.770999999999999	1.9525808482360565	2.6466233753239528	4.4563039569317375	3.5279943964151843	2.5542795394819504	3.3677876653720404	1.5057085346829115	2.4741012108674583	3.3810626082818835	3.7054320832364347	II-P	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	8.7081564023699407	6.5336015415901398	5.655873918501471	4.0437861407666809	4.01828805211378	5.8679334977483402	3.9928373512792597	3.0725840698040683	3.3629268691407881	3.0026486300519228	4.2861641990497885	4.3621076635572846	4.3607871300815884	IV-P	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	14.105	12.862999999999998	10.211999999999998	4.4698272921667401	6.462128194698133	9.7469740380139918	8.4394662625565751	6.0968553498893883	7.035708700393851	3.3519283136093398	6.8136501940985434	13.137466427810118	8.5183375933860894	
flow (1000 m3/d)

input (kt/a)



II-flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	109969.38629154999	83865.462372119728	73149.229215731117	59750.419633678364	73930.476064285889	89759.23286721707	90206.471143294038	74788.73033937432	72432.576413837902	60389.984620972558	85851.021547327124	116410.69505190983	102445.52270455619	IV-flow	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	216250.04997759958	227925.64558889362	245028.5416182701	151982.76362806107	200529.39813600591	274930.12454368919	266081.85008404392	216346.48033026769	224965.84603881836	139392.34078216553	212557.38859905669	348478.09170054388	315318.48846796743	II-SPM	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	1353.8480581209317	1094.4469251198689	645.38215459211995	339.32873180414964	745.6582036454339	1346.2318846223677	592.43957461162313	542.74502690105851	637.8372009064409	438.26774995034879	838.4991455296896	1433.1068909595247	905.74229617422748	IV-SPM	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2041.5230000000001	1686.6030000000001	2071.37	1202.5491163763418	1939.0510347330649	3208.260635333565	2215.676037865192	2163.7487692540858	1977.6158212092014	729.4422694198272	3189.2419708690754	9376.9426374651412	3157.6985187461078	
flow (100 m3/d)

input (kt/a)



lower 2012	Cd - t	Hg - t	2.3609974846035291	0	upper 2012	Cd - t	Hg - t	3.3169949106572387	1.1929944566641473	lower 2013	Cd - t	Hg - t	1.7009924168497321	0	upper 2013	Cd - t	Hg - t	2.8769906284622584	1.3989961822572692	lower 2014	1.1459945095211419	0	upper 2014	2.1639928470082634	1.0879970634040284	input (t/year)
lower 2012	Cu - t	Pb - t	Zn - t	133.36170680296524	42.722874658783397	824.20551501043462	upper 2012	Cu - t	Pb - t	Zn - t	133.36170680296524	75.736815972937222	846.57129441040934	lower 2013	Cu - t	Pb - t	Zn - t	178.13543495925364	53.660842568756308	498.30756737854534	upper 2013	Cu - t	Pb - t	Zn - t	178.13543495925364	109.16969867433819	546.97012846020652	lower 2014	127.96965667713482	32.622904290276679	514.18101273677507	upper 2014	128.22265593488055	79.47478375840528	538.04878771943311	1

image2.png




image3.png
Tributaries
O Areawitn diffuse inpuis

B MainRiver

g Tributary with moniorng
O Tributary without moniorng




image4.png




image5.emf
0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

specific flow 

(l/s/km

2

)

LOIRE

SEINE

GARONNE


Microsoft_Excel_97-2003-regneark1.xls
Graph3

		1989		1989		1989		1989		1989		1989

		1990		1990		1990		1990		1990		1990

		1991		1991		1991		1991		1991		1991

		1992		1992		1992		1992		1992		1992

		1993		1993		1993		1993		1993		1993

		1994		1994		1994		1994		1994		1994

		1995		1995		1995		1995		1995		1995

		1996		1996		1996		1996		1996		1996

		1997		1997		1997		1997		1997		1997

		1998		1998		1998		1998		1998		1998

		1999		1999		1999		1999		1999		1999

		2000		2000		2000		2000		2000		2000

		2001		2001		2001		2001		2001		2001

		2002		2002		2002		2002		2002		2002

		2003		2003		2003		2003		2003		2003

		2004		2004		2004		2004		2004		2004

		2005		2005		2005		2005		2005		2005

		2006		2006		2006		2006		2006		2006

		2007		2007		2007		2007		2007		2007

		2008		2008		2008		2008		2008		2008

		2009		2009		2009		2009		2009		2009

		2010		2010		2010		2010		2010		2010

		2011		2011		2011		2011		2011		2011

		2012		2012		2012		2012		2012		2012

		2013		2013		2013		2013		2013		2013

		2014		2014		2014		2014		2014		2014



LOIRE

SEINE

GARONNE

specific flow 
(l/s/km2)

3.8507763195

5.4011632913

6.4962809881

7.1578945533

7.5343738234

10.9406554091

3.9132803954

6.1604373761

5.9985234404

7.1578945533

7.5343738234

10.9406554091

4.2871493133

5.2439983669

8.5260660247

7.1578945533

7.5343738234

10.9406554091

6.2221494444

7.0740253209

17.5277872243

7.1578945533

7.5343738234

10.9406554091

5.7490093472

6.1060889612

11.1701759179

7.1578945533

7.5343738234

10.9406554091

12.3759120763

9.4956481353

17.6171050324

7.1578945533

7.5343738234

10.9406554091

9.965355724

10.4315100206

12.5287149184

7.1578945533

7.5343738234

10.9406554091

7.0442618779

3.6976523195

17.6791733398

7.1578945533

7.5343738234

10.9406554091

4.7257283332

6.0102219211

8.6786632291

7.1578945533

7.5343738234

10.9406554091

7.1401714935

8.4555442083

8.9880964492

7.1578945533

7.5343738234

10.9406554091

9.052796216

9.915645558

12.693423012

7.1578945533

7.5343738234

10.9406554091

9.7887685785

11.2959171047

11.4105770693

7.1578945533

7.5343738234

10.9406554091

11.0351733861

14.4267421857

10.59097264

7.1578945533

7.5343738234

10.9406554091

6.872717078

9.8119380908

9.8288949346

7.1578945533

7.5343738234

10.9406554091

7.1367048809

7.640674368

11.5519717012

7.1578945533

7.5343738234

10.9406554091

7.8117489006

6.152240566

13.2365963944

7.1578945533

7.5343738234

10.9406554091

5.0126167891

5.0431765191

7.3685677856

7.1578945533

7.5343738234

10.9406554091

6.2310785981

6.2573735653

7.4288194596

7.1578945533

7.5343738234

10.9406554091

7.6631324025

7.2777333326

7.9350656646

7.1578945533

7.5343738234

10.9406554091

8.6114568918

7.6870212149

10.5761443673

7.1578945533

7.5343738234

10.9406554091

5.1560924959

4.8549550698

11.5452594998

7.1578945533

7.5343738234

10.9406554091

6.9345465432

6.1105082502

9.6292166483

7.1578945533

7.5343738234

10.9406554091

3.8628204183

5.6483292047

7.3326969638

7.1578945533

7.5343738234

10.9406554091

6.7154731775

7.0697681829

7.9683140598

7.1578945533

7.5343738234

10.9406554091

10.2589006753

11.0908012278

16.3754251356

7.1578945533

7.5343738234

10.9406554091

8.6874370304

7.534605047

13.7745087368

7.1578945533

7.5343738234

10.9406554091



Feuil1

		débit journalier en 1000 m3		LOIRE		SEINE		GARONNE

		surface		110178		64953		38227

		1989		36657		30311		21456

		1990		37252		34572		19812

		1991		40811		29429		28160

		1992		59231		39699		57891

		1993		54727		34267		36893

		1994		117811		53289		58186

		1995		94864		58541		41380

		1996		67057		20751		58391

		1997		44986		33729		28664

		1998		67970		47452		29686

		1999		86177		55646		41924

		2000		93183		63392		37687				Débit (s/m3)

		2001		105048		80962		34980				loire		garonne		seine

		2002		65424		55064		32463				568.08795901		441.3406349		315.34389665

		2003		67937		42879		38154

		2004		74363		34526		43718

		2005		47717		28302		24337

		2006		59316		35116		24536

		2007		72948		40842		26208

		2008		81976		43139		34931

		2009		49083		27246		38132

		2010		66013		34292		31804																						Après une augmentation des débits spécifiques des trois main rivers entre 2005 et 2008, les débits de la Loire et de la Seine ont diminué en 2009 puis ont à nouveau augmenté en 2010. De 2005 à 2008, la Loire présente une évolution linéaire, redescend en d

		2011		36772		31698		24219

		2012		63927		39675		26318

		2013		97658		62241		54085

		2014		82699		42284		45495

		moyenne		68139		42282		36135		146556

		moyenne pourcentage du débit total main river		46%		29%		25%

																												m

		débit en l/s/km2		LOIRE		SEINE		GARONNE

		surface		110178		64953		38227		moyloire		moy seine		moy garonne

		1989		3.9		5.4		6.5		7.2		7.5		10.9

		1990		3.9		6.2		6.0		7.2		7.5		10.9

		1991		4.3		5.2		8.5		7.2		7.5		10.9

		1992		6.2		7.1		17.5		7.2		7.5		10.9																						l

		1993		5.7		6.1		11.2		7.2		7.5		10.9

		1994		12.4		9.5		17.6		7.2		7.5		10.9

		1995		10.0		10.4		12.5		7.2		7.5		10.9

		1996		7.0		3.7		17.7		7.2		7.5		10.9

		1997		4.7		6.0		8.7		7.2		7.5		10.9

		1998		7.1		8.5		9.0		7.2		7.5		10.9

		1999		9.1		9.9		12.7		7.2		7.5		10.9

		2000		9.8		11.3		11.4		7.2		7.5		10.9

		2001		11.0		14.4		10.6		7.2		7.5		10.9

		2002		6.9		9.8		9.8		7.2		7.5		10.9

		2003		7.1		7.6		11.6		7.2		7.5		10.9

		2004		7.8		6.2		13.2		7.2		7.5		10.9

		2005		5.0		5.0		7.4		7.2		7.5		10.9

		2006		6.2		6.3		7.4		7.2		7.5		10.9

		2007		7.7		7.3		7.9		7.2		7.5		10.9

		2008		8.6		7.7		10.6		7.2		7.5		10.9

		2009		5.2		4.9		11.5		7.2		7.5		10.9

		2010		6.9		6.1		9.6		7.2		7.5		10.9

		2011		3.9		5.6		7.3		7.2		7.5		10.9

		2012		6.7		7.1		8.0		7.2		7.5		10.9

		2013		10.3		11.1		16.4		7.2		7.5		10.9

		2014		8.7		7.5		13.8		7.2		7.5		10.9

		moyenne		7.2		7.5		10.9

		médiane		7.0		7.1		10.6

		min/max journalier en 1000 m3		LOIRE				SEINE				GARONNE

		surface		min		max		min		max		min		max

		1989		10392		179253		10188		68552		2942		199928

		1990		8919		303084		7425		94971		3282		158028

		1991		8486		206963		6389		130369		4006		224666

		1992		12989		295291		11742		112238		8615		401185

		1993		10738		263250		9238		151090		5509		347021

		1994		20090		480605		11483		149363		5180		292036

		1995		15154		466750		12001		185625		5366		295634

		1996		10478		258921		7857		77444		7263		358938

		1997		11690		208695		14332		108785		7524		161195

		1998		11257		297889		11224		115692		5074		168713

		1999		13509		433844		14677		167494		6993		243813				loire min		loire max

		2000		17492		435576		20894		171811		7536		378849				142.32060766		2565.7799691

		2001		23987		355042		25642		196848		6708		179834

		2002		15847		229477		15368		164040		8554		181520				garonne min		garonne max

		2003		11777		368896		12692		166630		3916		445487				65.46377391		3556.786272

		2004		14548		419120		14615		125274		6583		340631

		2005		10478		180118		14524		71442		3905		78034				seine min		seine max

		2006		10305		277105		13072		108934		3931		264526				161.80412811		784.85508897

		2007		23987		344648		17066		115289		5779		100666

		2008		18618		209560		15160		109842		6667		170499

		2009		12297		221683		13980		67811		5656		307306

		2010		14981		204365		9532		124186		6166		129659

		2011		8919		162799		10076		133774		6177		192958

		2012		11431		253724		13464		116401		5227		201125

		2013		17752		303949		19371		139855		7034		312411

		2014		22515		310010		14420		99896		7647		379794

		min/max spécifique journalier en l/s/km2		LOIRE				SEINE				GARONNE

		surface		min		max		min		max		min		max

		1989		1.1		18.8		1.8		12.2		0.9		60.5

		1990		0.9		31.8		1.3		16.9		1.0		47.8

		1991		0.9		21.7		1.1		23.2		1.2		68.0

		1992		1.4		31.0		2.1		20.0		2.6		121.5

		1993		1.1		27.7		1.6		26.9		1.7		105.1

		1994		2.1		50.5		2.0		26.6		1.6		88.4

		1995		1.6		49.0		2.1		33.1		1.6		89.5

		1996		1.1		27.2		1.4		13.8		2.2		108.7

		1997		1.2		21.9		2.6		19.4		2.3		48.8

		1998		1.2		31.3		2.0		20.6		1.5		51.1

		1999		1.4		45.6		2.6		29.8		2.1		73.8

		2000		1.8		45.8		3.7		30.6		2.3		114.7

		2001		2.5		37.3		4.6		35.1		2.0		54.4

		2002		1.7		24.1		2.7		29.2		2.6		55.0

		2003		1.2		38.8		2.3		29.7		1.2		134.9

		2004		1.5		44.0		2.6		22.3		2.0		103.1

		2005		1.1		18.9		2.6		12.7		1.2		23.6

		2006		1.1		29.1		2.3		19.4		1.2		80.1

		2007		2.5		36.2		3.0		20.5		1.7		30.5

		2008		2.0		22.0		2.7		19.6		2.0		51.6

		2009		1.3		23.3		2.5		12.1		1.7		93.0

		2010		1.6		21.5		1.7		22.1		1.9		39.3

		2011		0.9		17.1		1.8		23.8		1.9		58.4

		2012		1.2		26.7		2.4		20.7		1.6		60.9

		2013		1.9		31.9		3.5		24.9		2.1		94.6

		2014		2.4		32.6		2.6		17.8		2.3		115.0

		moyenne		1.5		31.0		2.4		22.4		1.8		75.9

		médiane		1.3		30.1		2.4		21.4		1.8		70.9

		débit en l/s/km2		LOIRE								débit en l/s/km2		SEINE								débit en l/s/km2		GARONNE

		surface		max		min		annuel		évolution (%)		surface		max		min		annuel		évolution (%)		surface		max		min		annuel		évolution (%)

		1989		18.8		1.1		3.9				1989		12.2		1.8		5.4				1989		60.5		0.9		6.5

		1990		31.8		0.9		3.9				1990		16.9		1.3		6.2				1990		47.8		1.0		6.0

		1991		21.7		0.9		4.3				1991		23.2		1.1		5.2				1991		68.0		1.2		8.5

		1992		31.0		1.4		6.2				1992		20.0		2.1		7.1				1992		121.5		2.6		17.5

		1993		27.7		1.1		5.7				1993		26.9		1.6		6.1				1993		105.1		1.7		11.2

		1994		50.5		2.1		12.4				1994		26.6		2.0		9.5				1994		88.4		1.6		17.6

		1995		49.0		1.6		10.0				1995		33.1		2.1		10.4				1995		89.5		1.6		12.5

		1996		27.2		1.1		7.0				1996		13.8		1.4		3.7				1996		108.7		2.2		17.7

		1997		21.9		1.2		4.7				1997		19.4		2.6		6.0				1997		48.8		2.3		8.7

		1998		31.3		1.2		7.1				1998		20.6		2.0		8.5				1998		51.1		1.5		9.0

		1999		45.6		1.4		9.1				1999		29.8		2.6		9.9				1999		73.8		2.1		12.7

		2000		45.8		1.8		9.8				2000		30.6		3.7		11.3				2000		114.7		2.3		11.4

		2001		37.3		2.5		11.0				2001		35.1		4.6		14.4				2001		54.4		2.0		10.6

		2002		24.1		1.7		6.9				2002		29.2		2.7		9.8				2002		55.0		2.6		9.8

		2003		38.8		1.2		7.1				2003		29.7		2.3		7.6				2003		134.9		1.2		11.6

		2004		44.0		1.5		7.8				2004		22.3		2.6		6.2				2004		103.1		2.0		13.2

		2005		18.9		1.1		5.0				2005		12.7		2.6		5.0				2005		23.6		1.2		7.4

		2006		29.1		1.1		6.2				2006		19.4		2.3		6.3				2006		80.1		1.2		7.4								max		min

		2007		36.2		2.5		7.7		23.0		2007		20.5		3.0		7.3		16.3		2007		30.5		1.7		7.9		33.3		augmentation 2008/2007				69.4		15.4

		2008		22.0		2.0		8.6		12.4		2008		19.6		2.7		7.7		5.6		2008		51.6		2.0		10.6		9.2		augmentation 2009/2008				80.2		-15.2

		2009		23.3		1.3		5.2		-40.1		2009		12.1		2.5		4.9		-36.8		2009		93.0		1.7		11.5		45.5		augmentation 2009/2007				-57.8		9.0

		2010		21.5		1.6		6.9		34.5		2010		22.1		1.7		6.1		25.9		2010		39.3		1.9		9.6		-16.6		diminution 2009/2010

		2011		17.1		0.9		3.9		-43.8		2011		23.8		1.8		5.6		-8.4		2011		58.4		1.9		7.3		-24.2		diminution 2010/2011

		2012		26.7		1.2		6.7		72.2		2012		20.7		2.4		7.1		26.2		2012		60.9		1.6		8.0

		2013		31.9		1.9		10.3				2013		24.9		3.5		11.1				2013		94.6		2.1		16.4

		2014		32.6		2.4		8.7				2014		17.8		2.6		7.5				2014		115.0		2.3		13.8

																														-36.8





Feuil1

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



LOIRE

SEINE

GARONNE

débit spécifique (L/s/km2)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Feuil2

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



max

min

annuel

débit spécifique (L/s/km2)

LOIRE

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Feuil3

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



débit spécifique (L/s/km2)

SEINE

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



max

min

annuel

débit spécifique (L/s/km2)

GARONNE

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



LOIRE

SEINE

GARONNE

specific flow 
(l/s/km2)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



max

min

annuel

year

specific flow (l/s/km2)

LOIRE

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



year

specific flow (l/s/km2)

SEINE

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



max

min

annuel

year

specific flow (l/s/km2)

GARONNE

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		





		






image6.png
@Main rivers

Btributaries

Ounmonitored areas

[ aMainrivers  mtributaries  Bunmonitored areas

PO4-P
7%

P total

8%

BMain rivers

@tributaries

Ounmonitored areas

[ aMainrivers  mtributaries  Gunmonitored areas

NH4

@Main rivers

mtributaries

Ounmonitored areas





image1.png




