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C Tout le monde savait que cOZtait impossible
Il est venu un imbZcile qui ne le savait pas daiguiElOa
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Distribution des tempetes en fonction de leur
intensitZ et de la pZriode de I0annZe
120 120 120
100 100 100
Toutes les &0 80 80
tempetes 60 60 60
40 40 40
20 20 20
0 -—H—|—|—|—| 0 } ? T T ] 0 - t t T T } T \
14 14 14
12 12 12
10 10 10
Temp-te 8 8 8
puis crue 6 6 6
4 4 4
2 2 2
om0 — 0 +————F——
100 100 100
80 80 80
Tempste 60 60 60
seule
40 40 40
20 20 l 20 -
0 '-_H_I_I_I_| 0 0 i i T ! } T "
NS A S o S
FEEEC L 10 10
8 8
3 Crue puis 6
OrdonnZes (y) : tempete
Nombre de tempstes 4 4
Abscisses (X) : 2 2
Hauteur de vague 0 . 0 |
significative (m) SO S A S \9\
QXX Ry 10
Vagues en provenance
du secteur WSW 8
[l Octobre " janvier Tempste 6
[l Reste de 10annZe etcrue 4
Vagues en provenance Vagues en provenance 2
du secteur SSW du secteur SE 0 rr—1 .
s .~ B S S A S S
[l Octobre janvier [] Octobre janvier G E TG
B Reste de 10annZe [ Reste de I0annZe
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3('1)0(1)$0#R(1)(&)$(73(2&)#0%4(2&()72) &' #21$-'&)0- 26883 ('1)OE-7(18)0()QR). () Z%/4#21-2)(&)3("1)0E(1&)0()
0-2R) .() ;#$-0/-20) A#) $'%29%$#0() .%CC/'(29() (2&'() 9(1) .(J@6'(98%-21) .() "-70() '(11-'&) 17') OE%2&(21%&/) .7)
&'#21$-'8)17)0#)F#"().E(AF-79"7'()V%0)(1&) 44#Q%AHORL 1&). () 0#)i-2()C'-28#0()$-7")0(1)3#R7(1). () [U) (&) L)IIER,)
$-7 0(1) 3#R7(1) .() [[fY) (&) 17") O#) 9-22(Q%-2) .7) &'#21$-'&) (2 ) O#) F#"() .E(4F-79"7'() (&) O(1) $0#R(10) U2)
'(3#29"(1)0(1)3#R7(1).Of[)RI2M'(2&) 72)<[<)%4$-'&#2&)  0()0-2R).()0#)$O#R()Z%/4#21-2)(&)&M1) C#%FO()17") 0%)
0(3/()>7(1&)(&).%'%R/)3('1)0E(1&)V.-1).()0#)F#"().E(4F9"7'(YO)

2(1) i-2(1) .E#997470#8%-2) V(&) $#'C-%1) .E#0%A(2QHEIRLEHY' (1) 1-2&) /. 7%&(1) .(1) R'#.%(2&1) .()
&'#213$-'&) 9-2&'() 0() CO#29) (Q&/'%(7") .(1) O(3/(1) 17TF#B7#RYB/i-2( )a) (&KNj%R7'()*T) (&)j%R7'()*OKYO) A()
$-1%89%-2) (Q#9&() ./$(2.).() OE#AS0%&7.() (&) .() O%) .%'(9&%-2) .(1) 3#R7 (L) 4#%1) RO-FHO(4(2&1) B Ff2(C%9%()
(1)#$3$-'&1 YRI2/'11)$'%29%$#0(4(2&)$#)0(1)3#R7(1).()[UO) (&&()i-2() 1()'#$$'-9"(). () 0#)0(3/(1) >7(18)$-7")
0(1)3#R7(1).0f[f)(&).()./9#0()$071)3(1)0E-7(1&)$-7).(  1)3#R7(1).0[fO)AH)I-2(  )K)(1&)#0%4(2&/()$#)0(1)
3#R7(1).010&(7) VAL PN 4Y) (&) F[f) V.#21) 72()4-%2.'(  )4(17'()L) 9#71().() O#) CH%FO() %2&(21%&/) .7)
<[<Y0)Z-7')0(1)3#R7(1).0[U1)9(&&()i-2()(1&)./9%#0/()3 ('1)0E(1&)L)$-Q%4%&/).7)0-F()C-11%0().()Z/R-FO%('O

A#) 4-'$"-0-R%() 0-F/() .() OE(4F-79"7'() C#3-'%1() 0() <[<) 3(‘'1) aW) L) a] )4) .() C-2.1) 3%1%FO0() 0-'1) .(1)
&(4$6&(1)0(1)$D1)%4$-'8#2&().0

[7)00).-1).00#)F#"(). E(4F-79"7'(N0()&#21$-'&) (1 &)&M1)CH%FO()(&) 1(4F0()$'-R'(11%3(4(2&)#997470()
0(1)1/.%4(281)#$$-'&/1)$#)0(1)3#R7(1)B7%)C'#29"% 1 1 (FRYQH E(4F-79"7'(0)[(70(1)0(1)3#R7(1).() 1(9&(7")
f[)$/1(2&(28)72)<[<)0()0-2R).  7)$-70%(')$-734#2&)6&'()0%/)L)1-2)/0-2R#E&Y6-20)

%%



I"H$96&'()*)+),- /0% 1#8&%-2).(1)/3/2(4(281).05 )&(4$6&()1(7008)(&).()5)9'7()1(70( )8)
|

) =@U)[ U@AY

*O\OR 1#1).E/9-0()

A(1)5)9'7(1) 1(70(1)8) -2&) /&1) JCY%2%(L) #7) "#$%&'() K) $#) XIF%&IL7$/'%(7'1)L)\ ) WW ' 013 (&) .(1)
"#7&(7'1) .(1) 3#R7(1 ) VALY %2C/'%(71) L)\)40) U2&'() a'c’) (&) KWaWl) 2(7C1) /3/2(42&1) .() 9( ) &I$() -2&) /&)
9(21/ 10) B%2[E%.(2&%O%(HO() .() 0#) 9'7() 17') 0() &'#21$-'&) 1/.9%4(28&#%'(1) NE#%) 9'(PAT%B'() O() 464()
H9%1-22(4(2&) B7() $-7') 0() 19/24#'%-) 5)&(4$6&() 1(7008) (2) 4-./10%1#28 .%CC/'(2&1) ./FO&) CO(73() #3(9) .(1)
3#R7(L).()a JA)\V<HFOHTFOKY D)

"O*#(+, -"V,/,0(+1#+2,3#,45+*#,61&71%!$(1!8#,908,3;)!16,(<<*|=+,6,<5+2,>53;*I6#2,3#6,;8;7#>#716,3#,? ,$2+#,6H#+* A",

2IF%E.

) wwa o)
c)uwyd ' 01y
- awjwwa '01)

*O\OK <'#21$-'&)1/.%4(28&#%'()&-&#0)

AQ) <[< )(1&)#11-9%/) 72%B7 (4(3R) OE#$S$-'&) JCO(73())#6R7'()*Oaay) (¥0-R%B7(4(28071) 4#'B7/)$-7") 0()
JF%&) ./9(22#0) B7() $-7") 0() ./[F%&) #227(0ViwWIWW4 ' 0104 $-7') 72) /F%&) 1)p))) " WW4 'O (&) .() qWD
WIWK]4 ' OTOA3I$-7")c Juwyd ' OTNON() CONW. %4 (28#%]. 7)="H2(1)9-29(2&'/1) (&) 9#2#0%1/1) .#21)0()$'%29%$#0)
9"(2#0).E/9-70(4(28)/&-%&)(&)$'-C-2.1)9-2.7%&)0(1) 1/.%2&:1)3('1)0()0# R)$# D(OL JO#)F#"().E(4F-79"7'(  O)A#)
i-2()0#)$071)9-29(2&/() 1E#"6&() & M1)3%& (1) #7) 2%3(#7))§84) .E(4F-79"7'(  1)4#%1)0(1)$#'&%970(1)$071)C%2(1)
$(73(2&)#00()N71B7ELY).()C-2.)$-7)72()9'7()./9(22#0(  O)&&().%4%278&%-2) #$%.().7)<[<)$(7&)6&'()0%/()L)
0#).%1%$('1%-2) .7) CO7Q) N71&() #$'M1) 0() $#11#R () /&' - %8 ¥6B Q. () OE(Q7&-%'() 4#%1) (00() 1() &'#.7%&) 1 7'&-7&) $#)
.(1)./$H&1)17)0().-1).)0#)F#"().E(4F-79"7'(0 )

SNV 2(76<521,<(2,$4(22! (84

AOt< )$71(2&().(1) 9##98/'%18%B7(1) & M1)$'-9"(1) . 7) <[<I) 4#%1) 0() 3-074() .() 1/.%4(2&1) &'#Z-'&/1)
(1&) F%(2) $071) CHYNTIB7FEAWW) C-%4T) 2%3(#7) .() OE(Q7&PFER7'() *Q) (&)j%R7'()*0ak 0) () &'#21$-'&) (1&)
IR#0(4(2&) F%(2) %2C/"%(7")#T)t[<)RI2/')#3(9)0() 19/2#%-) .() 5)&(4$6&() 1(70()8) \b%*OK OKAE)-'1) .E72()9'7(I)
00t[<)4-./0%1/)(1&).()qW )DWVIa]nQaWwa 0T FI$-7')72)./F%&)l )p)\) "WWa ' 01(&).() qWWDWIK])IQaW 4 ' 0T0 43
$-7)72) /F%&) | )p)c)uW\M ' O WoR7'()*OaRON(1) 1/.%4(28&1) C'#29"%11(2&) L) $(%2() OE(Q7&-%'() $-7") 72() 9'7()
#227(00()4#%1)$"-R'(11(2&)17"0().-1). ) 0#)F#"().E(4F-79"7'()$-7")72()9'7()./9(22#0(0) )

I Ot[<)(1&)&M1)CH%B®).("-'1).()04)i-2().E(Q7&%'() \[P6R7'()*Oakl)4#%1)4#0R'/)&-7&)$/1(2&)17')0(1)
0(3/(1) (&) 0#) F#"().E(4F-79"7" (0):0)(1&).%'%R/)3('1)0()$-70%(") 17")0#)0(3/()>7(1&) (&) 3('1)0() 9#$) .E(4F-79"7'()
17')0#)0(3/()U1&1)9()B7%)%2.7%&) 72()/#997470#8%-2) 1/ B QWRY().-1). ) 0#)F#"().E(4F-79"7'(O )

%&
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)
Transport SZdimentaire Total
Q=3900m3s!l Hs=1m
Q=7800m3s!l Hs=1m
o) ® % ® ® \X%V@ ®
0 0,005 0,01 0,015 0,02 0,025
(m3.stm?)
)

BI&+2#".. ,C/D' ,>53;*16;,<5+2,+7#,$2+#,(77+#*#,9JOPR> g’ G, &(+$4#: #1,3;$#77(*#,91PP ,> T"6" G,325114:", 17, >#2G *#6,
8(&+#6,571,+7#,4(+1#+2,3#,45+*#,61&71%!$(118#,B36: ,> #7,<258#7 (7$#,3+,64$1#+2 WDW",QH;$4#**#,$5*52I =1 21#1,*(,
*57&+#+2, 3#6, Yo*ESA#6, 173 1=+#7A(& 7 1+3#,3+,12(76<521G, #1,*H521#71(1157, 3#6, %*E$4#6, 6(, 312#$1157", Q#6,165) (14#6, 9*1& 7#¢€
&216#6:,6571,3#66!7;#6,15+8t6, V>, 3#, 3;718#*;, T+6=+HU,IP,>3#,%573X#11#, 2#<2;6#71(1157,#61,13#711=+#,<5+2,15+1#6, *#6,

%!&+2#6,=+!,6+!18#71"

Charriage
Q=3900m3s? Hs=1m
Q:3900 m3_S-1 HS: 1m
(X103 m3.s..m1)
)

BI&+2#;".V , |, '2(76<521, 6;31>#T1(12#, <(2, $4(22!(&#, 9ZD":, >53;*16;, <5+2, +7#, $2+#, (T7+##, 90PP>""6" G, 4(+1:, #1,
3$HTT(#,9L JPP,> V"6" G,)(6:G, (8#$, 3#6, 8(&+#6, 3571, *(, 4(+1#+2, 3#, A5+ #, 6187196\ S@AMBLH61, 34, . > #7,<258#T(T$#, 3+,
6#$1#+2,D1,98(+$4#4G, DDW, 95114+ #1 WDW,9325!1#:",
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2"J"V"V, X(6, #F12@>#

AH)'I$H &%8%-2) .7) &H#21$-'&) 1/.%4(28#%'()0-'1) .E72() 9'7() 9(2&(2¥D(p)aWy]W\y4 ' O13#3(9) "1 )p)ajl)
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0()0-2R).(1)$0#R(11)0(1)3#R7(1)R/2M'(2&)&-7N-7'1) 7@IBOt[<)3("1)0()$-70%(') (&) 0() 9#$). E(4F-79"7'(1)44#%1)
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1-9&)./$-1/1)17)0().-1).00#)F#"().E(4F-79"7'(O)A-"1B7()  O#)"-70()(1&)CH%FO()V%9%)  )PR8Y(9&%-2).7)CO7Q)
1/.%4(284%' () 2E(1&)$#1)./3%/()(2)C-29&%-2).()0#). %' (9&IB-B(2#29().(1)3#R7(10 )

AE#2#0J1().(1).%CC/'(2&(1)1-'&%(1).()4-.MO()4-2& (2&)B7 ()OE-'R#2%1#8&%-2). 7) &' #21$-'&) 1/. YA B R205'
5)9'701(70( )8)2()./$(2.)B7().() OE%2&(21%&/) JO#) 9'7() 4-.10%1/(0)?()$0711)0() 9#1) .E/9-0() (Q&'64()2() 4-2&()
#7972() 1$/9%C%9%&/) $#') '#$$-'&) #7Q) #7&'(1) 9#1) .E/9-0() $/1(2&/ IEHATB-'&) 1() C#%&) RO-F#0(4(2&) .7) CO(73()
3('1) 0() O#'R(I) 1#21) (. %1&'%F7&%-2) .(1) 1/.%4(2&1) 3('1) O(1)A)BR %) (1&) 72) .(1) $-%I8A4$- &#2&1) B7() 2-71)
1-7"#%&-21) #F-'.() #21) 9() 4#2719'%&O0) :0) 1(4F0() B76-7) O( ) &#21$-'§ 3('1) 0(1) $O#R() 0#) &(4$6&() 1-%&) 0()
CHI&(7')%2.%1$(21#F0(0):0)2() 2-71)#) .-29) $#1) $#'7) 2/08%' (). ) $/1(2&(") 72) 9#1)'/(01) 9-44() 2-71) OE#3-21)
CH#%&)$-7)0RE$6&()1(70()8Q

*0\0) [J2&"M1()

A()<[<)0-'1).E72()5 )9'7()1(70( )8) 1() C#%&)(11(2&%(00(4(2&,) #21)0()9"(2#0).7)CO(73(1) (&) #7RA(2&()#3(9) 0()
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(1&) %2C/'%(7") L) 9(07%) -PRAZTL) O() 19/24#'%-) 5&(4$6&() 1(7008I) (&) 9-29(2&) #21) 0() 9"(2#0) $'%29%$#0)
[E/9-70(4(2&) .7) CO(73() -S) %0) ./9-%&) #$%.(4(2&) (2) .%'(9&%-2) .() O#) F#"() .E(4F-79"7'0) A() &'#213$-'&)
1/.%A4(284#%() (1&) 4#Q%A4#0) .#21) O#)i-2() 0#) $071) $'-C-2.()) OE(Q7&-%'() 9() B7%) BIYIWEL29%1%-2) .7) $0#29"()
CO73%#0)-F1('3/)#7)4-%21).($7%1) K\WAMKD (&1) KWW]T)>[=1) K\WD)

Z-7)'#$$(01) 9(&&() 4-./0%1#8%-2) 2() ($'-. 7%&) $#1) G§2#9"() .() 17'CH#I(1) $"/2-4M2() 90#11%B7() .E72()
9'7() 17') 0() ="H2() (&) 0%/) $'%29%$#0(4(2&) LEOR() 1&'#8&%6CY%I#&%-2) (2&'() OE(#7) .7) CO(73() (&) OE(#7X)() 4('0) !
$H2#0"(1).-28) 0H)'I$H# &% &%-2) (1&)H711%)&'M1)%2C07(29/()$#)0()3(2&1)9-29('2() 72()$'-C-2.(7"). ) )L DKIL) 0#)
17'CH#9(1)(&)0(1)9-29(2& #8%-21).()4#&%M'()(2) 1 71$(21%-2)$CBJ)6&' ()& ML) %A&H2&(NH#2 J)#1,(*1)KWaXO)

:0) '(11-'&) .() OE(21(4FO0() .(1) /170&#&1) $/1(28&/1) .#21) 9() 9"#$%& (1) B7() O(1) 3#R7(1) 1-2&) 72) C#I&(T')
(11(28%(0).()0#).J2#4%B7().(1)1/.9%4(28&1)3('1)0(1)$0#R (LO)A()CO(73()/&#28&) 0#)$'%29%$EO()L- Ve (2&1) L)
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)
Transport SZdimentaire Total
Q=10500m3s!l Hs=1m
0 0,005 0,01 0,015 0,02 0,025
(m3.stm?)
Charriage
Q=10500m3.s1 Hs=1m
o) @ % ® @ \X%V@ @
0 0,5 1,0 15
(x10® m3.st.m?) )

BI&+2#".J ,C,'D', 94(+1:, #1,ZD', 9 )(6:, >53:%16:6, <5+2, +T#, $2+#, SHTIHTT(*#, 9.P,MPP> "6 :, (84#$, 3#6, 8(&+#6, 3571, *(,
A(+1#+2,3#, 45+, 61&71%1$(118#,906: #61 3447, <2584#7 (T$#,3+ ,6#$1#+2, DI, 9&(+$4#:G, DDW, 9> 1*I#+: #1, WDW,9325) 14",

&)!
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|

)
"H$%&'()* )

+,- [%0#8%,1)-(0)#/ #0)2,3$/.0)- 0&(4$5&()(&)-02'3(  )-(0(2&(3)67 )

| HS%& ()$&H |

*+,1 -1/0¥1234.1145/56.+37!-.,145,8-3*3,19:3.+8,11984!-*1;965-2,*329+!16.,!,/5+*42 9,!<13,;1=3.1,.8-. I>!
31<l/48.1,.8-. 1>145?2@-.+3! 6.,! 94A*+2,*329+,! ,1*32*-,,1 68! 34*+,194362;.+3*24.! 34@,! /*4*/3542,32B8.,! 6.!
-C2+D-8.+/.16.1-C8+!1 98! 6.! -C*834.16.,! D94E*A.,F83.! ,2;1-.1*1149/0.! +C.,3! 1*,! ,8DD2,*+3.!1 1984! 65/424.! .3!
19;14.+64.! -C0G6496G+*;2B8.! 6.! -C.;:98/084.! 182,B8.! -.,! 3.;1=3.,! .3! -.,1/48.,! .1 /9;:2+. +3! 6*+,!
HI!5?5+.;.+3,! .+34.1 IJKJ! .3 LMIM! N I"#)0*1234.! LOF! P*2+3.+*+3! B8.! -.,1 :*,.,1 .9+3119,5.,1 .8  4!-14Q-.!
4.,1./32D!6C8+.183.;1=3.1,.8-. 1>1.316C8+.14/48.1,.8-. 1>71-*;965-2,*329+!6.!-C*-5*1/981-5!6.74*23!1.4,;.334.!
6C539DD.4!-C94A*+2,*329+!,1*32*-.1.313.;194.--.168!34*+,362 34+ 3*24.F!!

).1/0*1234.1.,31/9+,*/451*8R!145,8-3*3,16.!-*1;965-2,  *329+!68!34*+,1943!,562;.+3*24.16.!-C.;:98/084.!
68! S4*+6! %0Q+.! *8! /984,! 6.! 62DD54.+3,! *-5*,1 /981-5,! 3.;1=3. T48.7! .+! /9+,2654*+3! 6.,! ?*A8.,! .+!
149?.+*+/.! 68! ,./3.84! UV! B82! 4.145,+3.+3! KM!W! 6.,! 3.;1=3.,! 9:,.4?5.,! .+34.! [JKJ! .3! LMIM!
N'#)0*1234.1LOF!).134*?*2-1D*23!-C9:X.3!6C8+!*432/-.1,98,! 1/ 986.3! $%& TH-MIHD1984!-*14.28.I<1)*%+'-.$ /&
01*%'(&'.2&34%("&3!-$.1$ 1>71145, +35\/F14@,F!Z*4!/9+,5B8.+3!4@/023./384.16.!/.33.11*432.1.,3162DD54.+3.16.!
/.--.1681/0*1234.1145/56.+3 1/*41+98,1*?9+,1?798-81/9;1-5 3.4!-.,145,8-3*3,165X[!18:-25,7!*,,9/25,1*8R!,/5+*429 !
<I3.;1=3.1.31/48. 1>1.3I<!13.;1=3.1182,1/48. 1>7165/423,!.3!*+*-G,5,!/9+X92+3.;.+3!6*+,!/.33.11*432.F

\.1,/5+*4291< 1/48.1182,13.:1=3. 1>1+.14.145, +3.1B8.13492,1575+.;.+3,1.+34.11JKJ!.3ILMIM7!6C2+3.+,235!
196545.,IN], M_1:1.30 1A 1aMM °F'OFIc¥/.1[18+.1,21D*2:-.14.145, +3*327235!68!/-2;810G6496G+*;2B8.7!/.!
J5H+*4291+ 1 4*11*% 1%:046516%+ 1/.1:*+8 [423F |

1 )dUI'CV)&\V |

usg4l-*I:* 168 1/-2;*316.1098-.1.316.,165:23,1145,.+35!6%+,1-.1)0*1234.!  b7!-.,!,/5+*429,IB8.! XC#B.+8, !
1984!,965-2,.4!1-.134*+,1943!,562;.+3*24.1,9+3!145,.+35,16%+,!-.| $*:-*8! aHF!

\,I< I/%16C5/9-. 1>1:965-2,5,1 ,.1/9:19,.+3 16C8+.13.:1=3.1 .31 6C8+.! /48. | N*-5* /981-507! -.,B8.--.,!
684.+31/0%/8+.1a 1X984,Kt16845.1393*-.16.] -C*-5+/981-512*42.16.! al[! JIX984,7! +D9+/329+!6.!-* 154296.! B82!
51%4.1-.,112/,16.13.;1=3.1.316.1/48.  71/9;142,.1 +34.1M!.3!_1X984,AL114.;2.4!/*INM 1X9840!/944.,19+6!*8!
/5+*4291<13.:1=3.1.31/48. 1>16%+,!-.B8.-1-.,16.8RIDI4E*A.,!,.1149682,.+3!,2;8-3*+5; +3FI\.,1*834.,  I/*INI I[!
_1X984,01/944.,19+6.+31*81 /5+%429143.:1=3.1182,1/48. I>F!

dD2+16.1:*-*G.418+1;*R2;8;16.119,,2:2-235,7!-.,162DD64.+3,!,/5+*429,12;1-2B8*+318+.13.;1=3.1.3e182,!8+. !
148.19+31535!;965-2,5,!*?./18+. 10*83.84!6.1098-.! N],O!?*42*+316.!b![IKL,FI\. 1 ,/5+*  429,1,9+3145*-2 5 1+!
/9+,2654*+3 8+! 65:23! 6.! 192+3.! ?*42*+3! 68! 65:23! *++8.-! Nb! IMM bF,qu1! -1 /481 [.43.++*-]
N'Ift IMlaMM °F,'OF#+1-.14.,1./316., 1/9+62329+,19:,.4?5.,! -.&*-9%-.,1/*1.R34=;.,|B82!+C9+3!X*;*2,1535!

9:)
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9:,.475,1+.1,49+311*1145,.+3 5,F!I\,,1451*432329+,!,1*32*-.1.313.;194.--.168! $U$! .3! 68! YU$! ,9+3!832-2,5.,!

1984165/424.1-.134*+,1943!,562;.+3*24.16.1-C.;:98/084.168! S4*+6!%0Q+.F(+.!*33.+329+11*432/8-2@4.!.,3119435.!
,841-.1575+.;.+3,1 . R34=;.,!145,.+3,1 6*+,! +9,1/049+2B8.,7! +93*; ;. +3!1-C5?5+.;.+31 6.1 65/.;:4.l LMMD!
N3.;1=3.1.31/48.1.R34=;.,7! !"#HaFlOF

5'6($'+& 7#8&9&*$.%'%-1.*&2$ *&-1*&2$&%$=<>%$*&$%&!, +$*&!1=<1*.%&($*&!"*&27;!1($&=12;(-*;*& @$!&A&("%BA#

. 5231 blMM °F"t | KigMM °FMt | IMlamMM R
| ] ! IbahINUVD | IbahiNUVD | IbahINUVD
bl;! R! R! R!
| al;! R! R! R!
| Ki;! R! R R!

aFLFI %5,8;5!,2;1-2D25!6.!-C*432/-.!

\.,1'3,;1=3.l6.! ,/3.84! UV! 9+3!-11-8,! D45B8.+3.,! .3! ,98?.+3! -.,| 1-8,!] D943.,F!I \C*+*-G,.! 6.,!
/049+2B8.,'02,3942B8.,!6.1098-.1*1;9+345!B8.! / .,!13.;1=3.,14.145,.+3.+3!|KM IW!6.,I15?5+.;.+3,!  .+34.11JKJ!
SBILMIMZI69+3ILIMV!,9+3!,8272.,11*418+.1/48.FI'C*14@,!-.,145,8-3*3,19.3.+8,[*?./1-.1 ;96@-.!".-D3b'7!-.1$US![!
-C.R83924344+,./3! <1&83-.3>0! .,3! 8+2B8.;.+3!/9+34Q-5! 1*4! -*1 6G+*;2B8.! D-872*- €& 11.%,",-17! ,84! -*1 :*44
6C.;:98/084.!N 34*+,./3I<!P9830T*4 I>07!-.134*+,1943!45,8-3.16.!-*1/9;:2+*2,9+16.!-C*/329+8 D-.8?.1 .3!6.!-*!
098-.! .31 69+/! 6.1 -CO4A*+2t329+! 6*+,1 -.1 3,;1,1 6.1 -*1 3.;1=3.1 .31 6.] -*1 /48.F!\.84,! 12/, 4.,1./32D,! ,9+3!
A5+54*- ;. +3!,51*45,16.16.8R![!3492, X984 ,F!).165/**A.11.4;.3!16.162DD54.+/2.41-.,1149/.,,8,16G +*,2B8.,!
-25,11-C8+!98![!I-C*834.16.,D94E*A. FI\. ! 2*A8.,14.,34.2A+.+3 | -1 $US! [! -*1 :*44.1 6C.;:98/084.! *2+,2! BEC*8!
,9;;.3168! 69, 6.1-*1:*44.16C.;:98/084.  !.3!*-2;+3.+3! 8+! 34*+,1943L9+A23862+6242A5! ?2.4,! -1 1-*A.}!
*6X*/.+3.,F!\.,1*11943,!D-8?2*8R!+.1,9+3!?2,2:-.;.+31 .R19435,!?.4,1-.1-*4A. INX8,B8C[!LN6.!D9+60!B8.!,2!-*
148.! .31 ,8DD2,*;;.+3! 2;1943*+3.! D*/.! *8R! ?*A8.,FI'C*1 4@,!-.,! ,9432.,!6.!;96@-.7! *8 T6.-[! 6C8+.! /48.!
65/.++*-. IN'IfIKI gMM °FT'@1-.,1,562;.+3,1,9+31.+29G5,12.4,1- 1-*4A.7;=;.1-94,16 .,11-8, 1D943.,13.;1=3., !
NJ, li'K! ;OF!

aFLFL d432/-}'P96.--2+A!9D!,.62;.+3!34*+,194311*33.4+!2+!30.!;9830!9D!"13009+.16.-3*!49-.!
9D!,394;!*+6!D-996!.7.+3,!

D1+2$%&E#/&3'6'%-$,&F#/&G'2'H1@Y6!4&1#

C-J',*$-(($&M.-@/&0NG3/&OGA/&OL((&F, 1$/&0)G)P)/&CH&:, 1@$.!1$/&F, 1$# &

8908&'#28)

$0.16.-3*19D!30.!%09+.1%27.412,19+.19D!30.1;9,3! 2943*+3! 2+1 30.! P.623.44*+ *+] U.*F! Y .*/0! .49,29+!
149:-.;,1*-9+Al123,1/9%,3,10*?.16.?.-91.6!2+!14./.+316./*6.,714*2,2+A!30.! +..6!D94!*1:.33.418+6.4,3*+62 +Al9D!
30.1,.62;.+3!34*+,1943!149/.,,.,1*3130.19009+.1;9830!*+6!30.  1*6X*/.+3!:.*/0.,FIY./*8,.1D2.-6!6*3*1*4, 1?.4G!
62DD2/8-3!3919:3*2+12+!1,8/01*+! .+.4A.32/! . +7249+;.+37!*1 0RAD8329+!+8;.42/*-1;96.-IN'.-D3b'0!2,!*11-2.6!39!
302,!*4 *F1$02,!;96.-12,1 /*-2:4*3.6! :G! 3*k2+A! 2+39! *//98+ 3! 0G6496G+*;2/*-1 *+6! ;94109-9A2/*-19:,.4?*329+,F!

)
9;)
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)
U1./2*-1*33.+329+!2,1 A2?7.+13998!*+6! D-996!.?.+3,7!102/0! *4.1 30.!;*X94!;94109-9A2/*-1642?.4,F! $0.4.D94.7!

J.+*429,11230!62DD.4.+3!*?.1*+6! D-911/9+62329+,! *4.1 48+39! .,32;*3.130.! 2+D-8.+/.19D! 30.,.! .?.+3,1 9+ 30.!
,.62;.+3! 34*+,1943F! $0.! *+*-G,2,! 9D! 02,3942/*-! 0G649-9A2%*3*! ,091,! 30 *3!,394;,! D49;! 30.! ,9830.*,3!
4.14.,.+3IKMW!9D!30.!.?2.+3,5.3]..+1IKJ! 39! LMIM!*+6! 30*3! LMW!9D!30.;!1.4.1D9--91.6!:G!*I D-996!12302+! *!
D.I'6*G,F!)9+,.B8.+3-G7!,1./2D2/! ,2;8-*329+,! D94! ,8/0! /9+62329+,! *4.1 1.4D94,.6! 8,2+A!'.-D3b'F! $0.! ;96.-!
,2;8-*3.,134.+6,! 2+ 130.!:.6-9*6!,.62;.+3! 34*+,1943! 30*3! *4.1/9+,2,3.+3!1230! 30.!: .6D94;,19:,.4?.6!2+! 30.!
:*30G;.34G!6*3*F!$0.1393*-1,.62;.+3!34*+,1943!*3!30.1983-.3!2,19+-G! 2+D-8.+/.6!:G! 392.4! D-917!:83!,.62;.+3!
34*+,1943!*3130.1,9830:*4!6.1.+6,! 9+ *+! . B82-2:428;!:.3]..+130.! 2+D-8.+/.1 9D! D-996,! *+6!,394;,! *+6! 30.!
,8//.,,29+19D!30.,.1.?2.+3,F! d! 1.4296! 9D! L! 94! b! 6*G,!,.1*4*32+A 130.!,394;! *+6! D-996! 1.*k,! 2,! ,8DD2/2.+3! 39!
62DD.4.+32*3.!1*?.1*+6!42?.4! D-B1+68/.6!,.62;.+3! 34*+,1943F! $0.!*?.,1/9+,34*2+130.139 3*-134*+,1943!930D.!
;9830 T*4! *+6! ,0%--91! ;9830 TF9:.! *+6! 2+68/.! *| -9+A,094.! 34*+,D.4! 391*46,! 30.! *6X*/. +3!:.*/0.,F! $0.!
42?.42+.1,.62;.+3,1 [*+1 .1 R1943.6! ,.*[*46! 9+-G! 2D! *I D- 996! 2,! .+.4A.32/! .+98A0!/9;1*4.6! 39! 30.! ,394;!
2+3.+,23GF!%.A*46-.,,7!IO.+!*!D-996!2,!A4.*3.4!30”3(1).!6./*6*-!4.384+!1.4296!NKgMM!b;F,T'O7!30.! ,.62;.+312,!
34*+,1943.6!D49;!30.1983-.31*/49,,130.1,9830T*4!*+6!2,1624./3.6!9DD,094. !

!
n<=>7@I<>; !

)O*+A.,l 2+1 0G6496G+*;2/,! *+6! A.9;94109-9AG! *4.130.!; 9,31 2;1943*+3! D*/394,! 2+! 30.! .?9-8329+! 9D!
6.-3*,71 *+6! *| D*24! 8+6.4,3*+62+A! 9D! 30.,.1 149/.,,.,1 2,1 .,,.+32*-1 D94! D94./*,32+A! 30.248384.! 2+! 984! 4*126-G!
10*+A2+A!194-6!N984;*+! $%& TH_MMBA d--16.-3*,1*4.1624./3-G! 2+D-8.+/.6!:G! D-872*-162,/04A62;.+3! -9*6!

*+6! 30.! 4.62,342:8329+! 9D! ,.62;.+3! 2+! 30.! /9*,3*-! *4 *FI $0.G! 149A4*6.! 9+! /9*,3,110.4.! [*?.1 *+6! 3  26.!
/9+62329+,1*4.1+93! .+.4A.32/! .+98A0!39!62,1.4,.130.142?149*6!94!10.4.1 30.! -2B826*+6! ,9-26!62,/0*4A.,! *4 ]
,8DD2/2.+3139!6%;1.+!1*?.,7!.2.416842+A!*!,394;! NI+309+G7!LMI@&!$02,!9?.4*4/02+A!2+D-8.+/.19D!30.1427.412,!
*- 9102A0-2A03.6!2+!30.1/9*,3*-1;94109-9A2/!1*+6!.?9-8329+*4G!,/0.;.!19DV 9G 6 5%& (4 1JILO*+6 1 2+80.!1.4296,!
9D!4*126!P.623.44*+ *+16.-3*| A49130!68.139!08;*+T2+68/.6!2+/4.*,.,12+!D-8?2*-1 811-GN984;*+! $%& TH-MMMm!
d+309+G7!LMIOF!

L-3% %40 +,2327.0 42249+ 43,1 %461 *4.1 8+6.41 14.,  ,84.F! "+ *662329+! 39! 30.! 2;1*/3,! ND-996,0! *+6!
62DD.4.+313G1.,19D!;*42+.12;1%/3,INI*?.,1%+6!,394;! 84A.,0730.G!*4.1%- 9102A0-GP?8-+.4%:-.139!, #1-.2.-142, |

*+6! *+304919A.+2/! D94/.,!NN.D3ZB%6& T#IJIHM! YOI84;*+!$%& TELMMMmM! Z4*+02+27! LMMIm! $%4& 2% MMbm!
)*--@6.! $%&THMM_7!LMMgm!p*+16.4!\..88%& T MMam!U*:*32 $M6& TH MMHM! P*432$%6& T MMJIm!U2;.9+2!q!
)94:*87ILMMJIB$0.14*126!A4913019416./-2+.19D!,.2.4*-16.-3%10% I:. . +1-2+K.6!391/0%+A.,12+108;*+11918-*329+!
6G+*:2/, | *+6! 2+3.47.+329+] 2+! [*3/0;.+3,7! +93*-G! 6.D94.,3*320+7! 1918-*329+! 6./425t6! 4.D94.,3*329+!
NI+309+G7! LMIE! $0.108;%+1 2+D-8.+/.19+130.1 . +2249+; +310% 1-.61 301 *+1*  [*4.+. 19DI*+6!/9;:;23;.+3! 39!

461 /9+,.47*320+! 12301 30.! A9*-! OD! 14.,.422+A! *+6! 1493./32+A! 427.4! *+k,! *+68#,3,! N'.! n9+A.7! LMMam!
d+309+G7!LMIFD

P9,31,3862.,19+130.1;94109-9A2/*-1/0*+A.,12+16.-3* 10¥2.18,.6!-  9+AT3.4;*+6!;8-32 T++8*-1¥1149+/0. !
% 61 9+1 30.1 2+3.414.3*329+1 9D! *.42*-1 10939A4*10,!1 94! *3.--23.1 2;*A.,7! :*30G;.34G! ,84?.G,! 9#+*-G,.19 D!
62,430 %11 N*33*+.9! $%& T¥LMMbm! c420G! q! '.126%47! LMNRBI$%& T#LMM_m! \2B8.3%& T#LMMam!
Z%/0./9!1  $%&THMIMIP2,.-2 $%& TH-M| &$0.19:,.4?.61;94109-9A2/-1/0%+A.,14.,8-32+AID49;130 .!,.62;.+3!

9%)
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34*+,1943! 1*33.4+,!1.4.18,.6! 39! 6.D2+.1 0G649,.62;.+3*4G! ;. /0*+2,;,! N991.47!13Jbm! V-2*1$%& T#LMMHmM!

Y*4+%461$%& THLMIbm! (+72.442/08%& THLMIbm! S*4.$%8& T#LMI GFUS/0! ,3862.,1 *4.1 1* 432/8-*4-G! *6*13.6! 39!
19+,26.41-9+AT3.4;1 +2249+; +3*-1149:-.; 71,8/01%1.8:,26.+/.71.29-832  9+134.+6,71*+6108;*+1*/327232.,7!,8/0!
*16.D94.,3*329+! *+6! 6*;1 /9+,348/329+! NUS*+.0! q! Z497*+ *-711JJHM! d+309+G! q! Y-2227!133Im! Y984 3948 T#
LMMMmM!ZBBE TAMMLM!)*--@$%& THMM_m!p*+16.41\..81! $%& TH-MMam!U*:*325868 THMMJI(EF!?.47130.!
3G12/*-132:T/*-.,19D130.1+*384*-16G+*:2/,19DI*16.-3*1 4*+A | D49:13098 ,*+6,19D!G.*4, 139!*ID.110984,! Np*+!6.4!
8l $%&THMMaO7!*+6130.1%//.-. 4*329+12+130.1/0*+A.,19:,.42.6168 42+A130.1-* 316./+6.12:1-2.,130.1+..6139!
*6913!*+.11¥1149*/0F! P94.114./2,.-G7!30.149-.19D! .R34.;.1.2.+3,IND-996,7!,394;, 71*+6!, 84A.,0!*/32+A!9+1*]
2.4G!,0943!32;T/*-.1;8,31:.1:.33.418+6.4,3996!:./*8,.130.1.79-8329+!19D!3  0.,.1;*X94!D94/.,12+130.1D8384.!*4.!
14.62/3.613912+/4.*,.12+130.1/9+3.R3IODI*/0*+A2+Al/-2;*3.IN.2.+12D!14./2,.114.62/3294, 1*2+162DD2/8-3139!;*k. OF !

"+1302,19:%327.718+6.4,3*+62+A130.12+D-8.+/.19D!*?.,1*+6!-9+A,094.134*+,194319+130.1*//8;8-*329+194!
;9:2-20*329+19D!,.62;.+319+130.16.-3*1-9:.12,1+./.,,*  4G!39!6./210.4!30.149-.19D1427.41?.4,8,! ;*42+.! DIBJF!

191.2.47130.,.1 319! D*/394,! ,9;.32;.,1/9;:2+.1 2+1 *1/9;1 -~RII*G7!*+6!23!4.;*2+,162DD2/8-3! 39! 9:3*2+1 624./3!
4.-2*%:-1;*.84.;.+3,! 2+! ,8/0! *+! .+.4A.32/! .+?249+;.+3! 8,2+Al /9+?.+329+*-1 3./0+2B8.,IN529,*+7! LMMKm
'96.37!LMIb @&!$0.!.;.4A.+/.19D!,9102,32/*3.6!;941096 G+*;2/1+8;.42/* -1:96.-,12+3.A4*32+A!0G6496G+*;2/,7!

[*?.11491*A*329+7!,.62;.+3!34*+,19431*+6!,;94109-9A2/ *-1/0*+A.,1149?26.,! +911 2+62,1.+,*:-.1399-,1 D94! 302, !
A9*-IN.,,. 4! $%&THMM_m!'96.37!LMIB c24,3!6.?7.-91.6! D94! . +A2+..42+A! ,3862N!,,.4!  $%& T#H.MMJ!30.,.!
;96.-,1*4.1/844.+3-G!*11-2.613914.14968/.11*,31,G,3. ;,!*+6139!;*k.114.62/329+,F !

$0.! %09+.! %2?.4! 6.-3*7! 9+.1 9D! 30.! ;9,3! 2;1943*+3! 6.3*,! 9D! 30.! P.623.44*+.*+! U.*7! 2,1 2+D-8.+/.6!
1*432/8-*4-G! :G! 42?.41 62,/0*4A.! *+6! I*?.,1 68.! 39! 30.! ?.4G! -9I! 326*-! 4*+A.1 9D! 302,! *4.*! Nh®IF! Z*1.4,!
18:-2,0.6! 9+! 302,! 6.-3*1 0*?.! *664.,,.6! 23,! ;94109-9A2/*-1 [0*+A.,! 92.4! *| -9+A  T3.4;! 1.4296! NU8*+.0! q!
Z497?*+ *-711JIH7!1IIgm!p.--*1 $%& TH-MMam! U*:*32546& TH-MMBE+6!30.11*432/8-*3.1;*33.4134*+,1943!1*33.4+,!
6842+A!,0943.4;!.?.+3,F! d+39+.--28%& (MLMMBED-2?2.4%& (MLMIME6 | VG49-- $%& (MLMILTO D94! .R*;1-.7!
B8*+32D2.6!30.!U8,1.+6.6!2*432/8-*3.1P*33.4INUZPO!D-8R.,!*,,9/2*3.6!1230!D-996,7!10:4 '4.R-.41q!#233498.4!
NLMM@Q,.,! $%&IHLMMP®6! '8D92,!$%& (HMLMI_I194k.6!9+!30.162,342:8329+!9D!30.,.12+183,!19?.4130.!.+324.!
S8-DI9D!\29+F!d3!30.!1-23394*- R A80027!1JIPI94k.6!9+130.12;1*/319D!,394;,19+!:.*/01;94109-9AG7  !*+6!
P*2--.31%%& (MLMMHIOL943.6! ;94109-9A2/*-1 [O*+A.,! *+6! ,.62;.+3*4G! 149/.,,., 1*3130.!,9830! 6842+A! 30.!
[.+3.4+2*-1D-996! 9D! LMMDbF!]91.?.47! +9+ 9D! 30.,.!194k,! D9/8,.6! 9+! 30.! X92+3! 2+D-8.+/.1 9D!:930! .?.+3,! 9+!
,.62;.43!1 4.62,342:8329+! *-9+A! 30.! :.*/0.,! 4.-*3.6! 39! 427.4! ,.62;.+3! 2+183F! "D! 30.! .DD2/2.+/G! 9D! ,.62;.+3!
34*+,194312,12+6..6!/9+349--.6!:G!30.12+3.+,23G!9D!,394:3*D-996,7!30.+130.24! 2+BL§l-2k.-G!62DD.4!:.3|..+!
J.+*429,12+1102/0130.G!/*+19//841*3130.!,*;.132;.1*+6!,/.+*42 9,12+1102/0!30.4.12,1*16.-*GF! d+309+G!NLMI&D
D94! .R*;1-.712+62/*3.,1 30*3! 30.! :*,2/1 49-.19D! 30.1 427.41 ;980! 4.,26.,! 2+! 6.,3*:2-202+A! [*?.,] *+6! -9+A,094.!
1844 +3,7!-.*62+A1 39! 30.P.+38*-1 D94;*329+!9D! ;9830 *4,F! $08,7!30.1 3.;194*-1 ,8//.,,29+! 9D! 30.! ,394;! *+6!
D-996,!;8,3!12+D-8.+/.130.1D2+*-134.+6!9D!,.62;.+3!34*+,1943!*-9+A!30."63G!:.*/0.,F! !

"+1302,!,386G7!1.I*+*-G,.6!30.!D-996,!*+6!,394;,130*3!9//844.6!:.3|..+! [JKI*+6!LMIM!9  +130.19%09+.!
6.-3*139126.+32DG!30.!13G12/*-13.;194*-1,8//.,,29+!9D!30.,.1.?.+3,F!$0.+7!1.18,.6!30.!" .-D3b'!+8;.42/*-1;96.-!
39!,386G! 30.! 34*+,1943! 1*33.4+,! *,,9/2*3.6!1230! .*/0! .?.+3! *+ 6! /9;:2+.6! .?.+3,F! c2+*--G7!1.! 8,.6! 30.,.!
4.,8-3,139114919,.1 30.! D24,3! /94138*-! ,.62;.+3! 34*+,1943! ;96.-! D94! 30.! %09+.!;9830! 6 842+A!,394;eD-996!
.?2.+3,F!!

)
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AB)=7C:>;8D)67<<:;;C) )
ABA)6&3-E)#'(#

r2301*1/0%++.-1- +A301 9D! KHak; 7! 30.19%609+.19627?.41 2+ c4*+/.1 642+ 1*+1*4 *1 9D JHaMMK; “7!.R3.+62+A!
D49;!U1230.4-*+6!39!30.!S8-D!9D!\29+!N+9430I.,3.4+!P.623#4#+!U.*O! N 4*?*46!$%& TH-MMF!d1149R2;*3.-G!
_alk;!81,34.%;19D!30.1;98307!30.1427.4!,1-23,1 2+39! 39! /0*++.-,j1 30.1 Z.323! *+6! 3.! S4*+6!%09+.1%27?.4,F! &84!
,386G!*4.*12130.1;9830 T9:.19D! 30.! S4*+6! %09+.! *+6! .R3.+6,! D49;!IFa !k;!81,34.*;19D!23,!1;9830! 39! L! k;!
,H*461%+6!, 1%+, *+1*4 *1I9DI*1149R2;*3.-G!blk;!9+!:930!,2 6.,19D!130.1983-.3!BPA84.1aFOF!

F-Q+,$& B& KRo+2R& ' $'#& 'S& D'%4R=$%,R& 1"& %4$& =1+%4& - Y5 €I (DR '%0'& %1 & %4$& AS("%BA& I'(1+('%-1.& ®,-2#& 54$
L$*+G41&6+1R&".2&=12$(&<1-.%& TBUVWX&",1=& CN)LIO&<,1(H&R"%$2& 6R& %04$&* %' #&54$& <1-.%& TBU7BX&-*&*1+%4& 1"
=1+%4/8& 1+%*-2$& %4$& "-Q+,$#& 54$& %, *$1%*& +E8$2&$ A YBAHR*$*& =" H$2& 2,'Y .& Y-%4& 6,1Y .& (-.$*#& 68D'%4R=$%,R&
16%'-.$2&",1=& %4$& =Ma¥F=& *+, @IR/& Y-%4& -*16'%4*& -. & =$%, $*#& IS& A$%'-(& 1"& %4$& 6$2"1,=*& - LBAPGU'-(B(£8& %4$&
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ABF)G,'2%1H)#H(1%0

IFLFIIP*42+.1/9+62329+,

$0.11*2.1/-2;*3.1%+6!49,.11.4.1 14.7298,-G! 6.,/42:.6! :G!U8*+.0! NIJJKQA *+6! Y48002! NIJJgD:83!I.!
8,.6!*1+| 16*3*:* .INd#VP&)7!d3-*,!#8;542B8.16CV3*3,!6.!P.4! &/5*+2B8.1.3!)Q32.47! )VSPVc7!LMIl g!*!
+8;.42/*-1 *3-*1 [4.*3.6! D49;! ;96.--2+A! 30.! ,.*! , 3*3.1 /9+62329+,! *-9+A! 30.! c4.+/0! /9*,3,! 8,2+A! 30.!

4.349,1./32?.10984-G!,2;8-*329+,!:.3|..+[JKI*+6!ILMIM  IN2:.42F*62.4! $%&TH-MI_T!$0.!1*?.16*3*162,1-*G!*!
X, 9+*-12%42*329+1 2+130.1 [*2.1/-2;*3.71 12301 *1 /9+/.+34*32 9+!19D!,394;,! D49;! &/39:.4! 39! P*4/0! *+ 6!-9I! 39!
;96.4*3.11*?.,16842+A130.!4.,319D!30.!G.*4F!'842+A130.!/*-;.41194329+19D!30.!G.*47!30.!,2A+2D2/*+3!1*DI12A03,!

N],0!4*4.-G! .R/..6! L ;F! $0.!1*?.,1/9;2+A! D49;! 30.! UV!,./394!*4.130.1;9,3! .+. 4A.32/7'1230! ;*R2;*-1],!
?*-8.,1A4.*3.4130*+!K;IN c2A84.1aEQ7!/9;1*4.6!39!al;!D94!309,.1D49;!130.1UUr!*+6!-.,,130*+!b  1;1D94130.1930.4!
624./329+,F! $0.! I*?.! [-2;*3.1 2+62/*3.,! 30*3! 30.! ,394;,! ;*2+-G! /*;.] D49;! 30.! , 9830.%,3.4+! ,./ 394m!

/9+,.B8.+3-G71984!,2;8-*329+!D9/8,.,!19+!30.,.1.2.+3,F!$0.1326 *-14*+A.7!*1149R2;*3.-G!MFb!;!2+!302,!11*43!9D!30.!
P.623.44*+ *+IU.*712,1+93!/9+,26.4.612+!302,!1*1.4R!

!
F-Q+,$& T#&K&%1,-I'(&41+,(R&*-Q.-"-I"%& Y' @$& 4$-Q4%28 $2%-1.*& . 2& V' @ $& , 1*$& '%& %4 $& =12$(& <1-.%& TBU7BX&",1=& %

CN)LIO&<,1Q,'=&[,$!1.%%6, +1%-1.&", 1=& 8\U\& %1& W]8]SH&SLY' @$&, 1*$& $I!(+2$*& (& Y' @$*& Y-964& *-Q.-"-I @EEMS-Q4%*&
6$(1Y&BHE

IFLFL!%27?.4162,/0*4A.!*+6!D-996,

$0.!S4*+6!9%09+.1%2?.414.14.,.+3,1 IMW! 9D!30.!393*-1%09+.!*3.4! 62,/0*4A.INL49?*+ *-| $%& THLMILO!
*+6!12,130.!;*2+!/9+342:8394!9D!,.62;.+3!39!30.! S8-D! 9D!\29+F! $0.142?.4162,/0*4A.1 0*,! :..+4.A2,3.4.6! 0984-G!
2+ N IILM!I*31Y . *8/*24. 71 HM! k;!181,34.*;19D! 30.1;9830! *+6  1:.D94.130.!,.1*4*329+!9D!30.! S4*+6! *+6! Z.323!
%09+.! N/*8D4*+/.7ILMIag!*+6!,2+/.113Jg!2+!d4-.,7!_K!k;!81,34.*;!9D!30.!;9830F!$0 .,.!6*3*!1.4.1/9--./3.6!
*+6!34.%3.6139!19:3*2+!1*10G649A4*10!30*3!/9+3*2+,1*--16*2-G!62,/0*4A.,19D!30.!1 S4*+6!%09+.! D49;! | IOM!G | bF!
$0.1 *++8%-1 *2.4*A1 D-9Il 2,1 *1149R2;*3.-G! laMM !; °F'7! *+6! 30.! 6*2-G! .RB;.,! ?*4G! :.3l..+! ILH! 39!
IMaMWN] °F,"'F1$0.1%++8%-716./%6*-1%+61/.+3.++2%-14.384+162,/0*4A.1 2 +1d4-.,1*4.714.,1./132?.-G!bIMM7!KgMM!6+

)
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IMaMM °F,"'F1IP*X941D-996,!9//841D49;1&/39:.4139!n*+8*4G7!1230!,9;.18-8,8%-19//844 +/.,12+1U.13.;:.47*+6!

. ¥--.41D-996,!1230!;96.4*3.162,/0*4A.,!,9;.32;.,19//84!:.3I ..+1C.:48*4G!*+6!n8+.F!$0.11.4296!9D!-9I.,3!
62,/0*4A.,1.R3.+6,1D49;In8-GI391U.13.;:.47112301%+1*2 4*A 19DIIMM!;  °FT'FI

$0.! D-996,! /*+!: .1 ,.1*4*3.6! 2+39! D984! ;*X94! 3G1.,N(*4657! |JLam! d+39+.--27! LMO#L-*3.6! 39! 30.!
14./2123*329+19+130.1/*3/0;.+3!*4 *I NI +39+.--2%& T MMEF'U2A+2D2/*+3!D-*,0!D-996,!N*!D.110984,!39!*ID.1!6*G, O!
9//18414.A8-*4-G!*D3.410.*?G!4*2+,12+130.1,9830.4+!1*43!19D!30.!/*3/0;.+3!*4 *)130.1).?.++.,! 3G1.12,14.-*3.6!39!
14./2123*329+1.?.+3,197.4130.1).?.++.,IP98+3*2+,19+130.11.,3.4+!,26.7!*+6!30.1P.623.44*+ .*+13G1.12 ,168.139!
14./2123*329+!.?.+3,19?.4130.!,9830.4+!d-1,'9+!30.!.*,3.4+!,26.F! $0.1930.4! 319! 3G1.,!9DHD96, | N&/.*+2/1 *+6!
S.+.4*-20.601/944.,19+6!39!-9+A.4!D-996!684*329+,/N4*-16*G,!39!l..k,0!*+6!4.,8-3!D49;!14./2123*329+42+130.!
+9430.4+!/*3/0;.+31%4.*194197.4130.!.+324.1/*3/0;.+3!*4.*1941D49;! +9I!;.-32+AF!"3!;8, 3!:.1+93.6!30*3130.!*24!
*,,014.,19+,2:-1D941 30.1).?2.++,,1 *+6! P.623.44*+ *+ 1.2.43,1*4427.1D49;19?.4130.! P.623.44*+ *+! U . *7!
2+68/2+A!,349+A19+,094.112+6,130*3! A.+.4*3.1,394;,11230!-*4A.11*?.10.2A03,F!)9+,.B8.+3-G7!30.!,394;,! *+6!
30.1D-996,!12+130.,.1/*,.,1*4.168.139!3  0.1,*;.1;.3.949-9A2/*-110.+9;.+9+F! !

ABI)6(-%4(18)&'#10$,'&)#1-)93-H(&) )
IFbFIIU.62;.+3134*+,19431D49;130.1427.4139!30.1;9830

d+39+.--2INLMMD@I.6!30%31).2.++.,1*+6IP.623.44*+ *+ID-99613G1.,1*4.13  0.1;*2+!,984/.19D!,.62;.+3!
34*+,1943F!$0.1;. *+1*? 4*A.1U8,1.+6.6! U.62;.+31$4*+,194  3INUUSO!62,/0%4A.!4./9+,348/3.6! D94130.!1.4296!
IJHKTLMMER,!.,32;*3.6!39!:.IHFKI P3FGA711230!*1-*4A 1 24+ 3 B++8*-12%42%:2-23@1G 49-- $%& TH.MILT ! *+6!D-996,!
. 31..+1&/39:. 41*+6!n*+8*4G1*4.1.,32;*3.6!39!;9:2-20.1*1149R2;*3.-GIgMW!9D!30.1,9-26!-9*6F!$  0.,.1*83094,!
6.D2+.6!%14.-*329+,021!:.3..+1UU$!*+6162,/0*4A.130*312,18,.610.4.13916.3.4;2+.130.1UZP!/9+/.+34  *329+,1*+6!
UUS$! D-8R.,! 2+! 30.! +8;.42/*-1 :96.-F! $02,! ,8,1.+,29+! D-8R! /944.,19+6,! ;*2+-G! 39! ,2-3! *+6! [-*G! 1*4-. |
. % 84.61+.4130.! ,84D*/.19D!30.!1*3.41/9-8;+7!:83! * +611230!1*1; %+ A4*2+1,20.19D! *1149R2;*3.-G! IMMis;!
[*+14.14., +3!81139! LMW! 9D! 30.! 393*-! ,8,1.+,29+! 2+1 30.94.,3! 1*431 9D! 30.! 42?.4M|+39+.--27! LMIGALY .6-9%6!
34*+,194312,11994-G! k+91+!2+130.1\91.419%09+.F! YG!/9+,262+A!30*3!30.! :.6-9*6! 34*+,194312,1/944.,19+62+A! 39!
ITI_W!9D!30.!*++8*-1,8,1.+,29+ 9D! 30.!1%09+.1%2?. 4T +39+.--2| NLMNILEZ;*3.6! *1; *+1 4*+A.1 D49;! MF 1 39!
Il P3FGH!Y*,.619+1d")Z!;.* 84.;.+3,1*+6! p*+1%62X+! . B8*329+7! £ 51 $%&(MLMMb(32;*3.6!*12*-8.19D!
MFMILIKAF,F,"1D941%14272.4162,/0*4A.19D!*1149R 2;*3.-GIL7IM¥AI"'F!

IFDFLN\9+A,094.1,.62;.+3134*+,1943!!

$0.!1*?.1/-2;*3.1 *+6! 30.! ,094.-2+.1 942.+3*329+! 2+68/ .!-9+A, 094.!,.62;.+3! 34*+,1943! 2+3.414.3.6! *,!
-23394*-1642D3!/.--194A*+20*329+! :G! A.9;94109-9A2/*-1 22681 B0.! :*,2,19D!,094.-2+.1 /0*+A.,7! U*:*32.4!q!
U8*+.0!NLMMBD98+6!30*37!30.!-*4A.1,/*-.1/9* 3*-1:. 0*?2984!N6./*6.!*+6 1k2-9;.34.,019+!30.!1.,311*43!9D!30.!
S4*+6! %09+.1,9830! 62,1-*G! *I +.3! -9+A,094.1 642D3! 623L67! D49;! 30.! Z2.;*+,9+! :.*/01 39! 30.!;,9830  T9:.!
N2A84.1aFOF!"+!30.!.%,3.4+!1*437130.134*+,1943!12,1942.+3.6! 39+8030W*,3! 2+!30.1624./329+!9D! 30.! S4*/2.8, !
,123F!d-9+A!30.1;9831W*47!30.1-9+A,094.1642D3!4.;*2+,11994-G! k+9I1+!1*+6!2,13098A03!39!:.1624./3.6!39!30.!.*,3!
NU8*+.0!0!Y480027!1JJJ0":83!A.9;94109-9A2/*-1.226.+/.12,1-*/k2+AF!IY*,.619+!* 1L'1+8;.42/*-1;96.-7!  U*:*32.4!
$%& (MLMMUBAA.,3.6!30*3!30.102A0.4! X.3! D-91! ?.-9/23G!*3! 30.! @801 *4!4.68/.,! 30.1 2+/9; 2+Al *?.10.2A03!
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68.13911*?.1:-9/k2+A1149/.,,.,F!$0.1-9+A,094.!,.62;.+3!134*+,1943!D49;!30.!;9830 T*4139!130.!:.*/0.,!1/98-6!

:.130.+!4.68/.6!6842+AID-996,F!
IFbFb!U.62;.+3!:86A.3!9D!30.!;9830!!

d-3098A0U*:*32.4! $%& (MLMMHID8+6! *! 6./4.*,.1 2+! .62;.+3! 34*+,1943! ,2+/.130.!;26 TJ30!/.+384G7!
D-996,!1.4.1*-1*G,!30.!;*X94!1/*442.416842+A!1302,! 1.4287! *+6! 30.!/.+3.++2*-1D-996! 2+!"./.;:.4 LMMb! /*442.6!
KF¢RIMY; b!9D!,.62;.+3,!2+!*!D.I!(fu*G,?!,02D32+A!30.!;98311]*4!LMM;!9DD,094.!NP*Z--.3$°/o&"(9!?1_|\/|I\/GI!"+!30.!-9+A!
*+6!,.628;13.4,7!130.1,.62;.+3!:86A.3,!02A0-2A03!10!2+/2,29+19D!30.!-.D3!:*+k!9D!30.14290*++.-7!1L0!6.19,2329+!
9+130.19119,23.1:*+k7!bO!.-9+A*329+!9D!30.!;9830.23!39!30.!.*,37! _0!.49,29+!9D!30.!;98B%4!*4 *1*  9/2*3.6!
1230!9DD,094.162,1-*/.;.+37!*+6!D2+*--GlaO!*//8;8-*39+!*3!30.!6.-3*| D43NU*:*32.41$%& TH-MMBI!$0.19+-G16*3*|
*x2-%:-.1*3130.1,/*-.19D! *1 D-996! .?.+3!1.4.19:3*2+.6! 2+!*,,9/2*329+11230! 30.!/.+3.++2*-1 D-996! 9D!"./.;:.4!
LMMb7!10.4.1P*2-- 35%& MLMMHER! P24*--., 1 $%& (HLMMHO3.6!130*3!,.62;.+3*329+19//844.6!*3!30.1;98307!9+!
30.16.-3*1D49+3!*+6!691+!39!30.1,0.-D7!10.4.*,130.1;9830 T*4!1*,1;97.6!LMM!;!19DD,094.!:./*8,.19D!30.1427.4!
2+D-8.+/.R!

ABJ)C'#%1)0%K()$#&&('1),L)&"()4,38"

$0.!A4*2+!,20.11*33.4+12,10.3.49A.+.98,!1 2+1302,! *4 AN%U7! LMMIm! P*2-$BI& THLMII B! $0.142?.4:.6!12,!
;*¥2+-G1/9?.4.6!:G!,*+6!NHb ToMNM;7!139!*16.130!9D!al;07!.R/.13!12+!30.16..1.4!/0*++.-110.4.1,2-3169;2+*3., INAI
Hblt;7!:.-91*16.130!9D!a  !;OF!$0.11496.-3*!D.*384.,!;.628;!,*+6!2+!,0*--91.41*4, * INLMNMbMM;7139!*16.130!
9ID!ILO*+6!/9%4,.1,*+619+!30.1;9830  T*4IN*!6.130!9D!*1149R2;*3.-GI.O!*+6!23,!I.,3.4+!-.?..FI$0.!:.*/0.,!
*+616.-3*1D49+3139!1*16.13019D1&4.1/9?7.4.61:G!D2+.1,*  +6INHILMNt;07!10.4.*,19+-G!,2-3,!*4.114.,.+3!:.-9l!
*16.130!9D!bM!9+!30.16.-3*ID49+3N8*+.0!q!Z49?*+,*-711JIHM!P*2--.37ILMMam!P*2$98& TH. MIIOF!

AB*)+,'$",/ HE),L)&"()'%M()4,3&" )

P*2--.3$%& ' (H&MMHBQ/42:.6130.1427.41/0*++.-7!30.1;9830! *+6!30.!;9830 T9:.!;94109-9AG7!:83!30.24!
:*30G;.342/14.,9-8329+,|NLM! ;0! 626! +93! *--911 9:,.4?*329+!9D! 30.! :.6D94;! ;94109-9AGF! $022.4! *+6!;9830!
;94109-9AG!*4.16.,/42:.610.4.1 :*,.6!19+!30.!8,.19D! 8+ 18:-2,0.6!6*3*14./9 46.6! 2+! LMIb! *+6! LMI_! N&U%7!
LMla@/9--./3.61?2*I102A0HK.,9-8329+!-26*41*+6!;8-32:.*%;!;.*,84.;.+3,IN4.,9-8329+,  I9D!ILFa!;!2+!?.4G!,0*--9I!
[*3.47! -#$#*1149R2;*3.16.130,!9D!LTh!;OF!

$0.1%09+.1%27?.41/0*++.-12,1*,G;;.342/181,34.%;19D!30  .!;9830!Nc2A84.!afF *!*+6!:0F!$0.!1.,3.4+11*4312,!
?.4G!,0*--9I'ND49;!139!b!;!1*3.  416.1300!*+6!0*,1%//8;8-*3.6!,.62;.+3!D94!6./*6.,! NP*2--.31$%& THLMMHm!
U*:*32.41$%& TH-MMH7! LMBAJ+!30.!/.+34*-11*437!30.142?.412,16..1.4INL!39! _I;0!*+&.4*-168+.,INIM!;!-9+Al
*+6! 81! 39! MRL! 02A00!/97?.4! *1 *+6! :*+k! NLMM! ;! -9+Al *+6! aM! ;! 126.0! 3 0*3! A4*68*--G!,02D3,! 691+,34.%;!
N*1149R2;*3.-G!HND!6842+A!130.1*88;+ T2+3.4!,.*,9+,IN c2A84.laF/! mU*:*32.419!u8--2+A7!LM@&C&!1.%,',-17!
30.1;*2+!D-9I1/0*++.-19+130.!.*,3.4+!,26.12,! IM! 39! IL!;! 6..171*+6!302,!*4.*12,1?.4G!,.+,232?.139! D-996,F! c94!
R*1-7! P*2-- 38%& (HLMMHQ.4?.6!*+12+/2,29+!19D!H;!12+!302,!*4.*1*D3.4!30.!/.+3.++2*-ID-996!9D!"./.;:.4 |
LMMbF!

$0.!*,G;;.34G!9D!30.!/0*++.-12,1*1/9+,.B8.+/.19D!30. I.R3.+,29+19D!*! *+6G!;9830T,123!D49;!30.!r.,3!
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34*+,./3,IN<&83-.3>7!4r.,.3 [>714P9830T*4! > ! .3 <IV*31>0! .+ D9+/329+! 6.1 -*1 6845.1 B82! ,51*4.1-.,112/,!6.!
3.;1=3.1.316.1/48.F! !

\., !B8*34.114.;2@4.,!/9-9++.,16C2--8,34*329+,!6!c2A84.8R!.3!c2A84.5FIM145,.+3.+3!-.1$U$!.3!-.1YUS!
;965-2,5,1%81/984,16.1-*1,9+35.16.1-*13.;1=3. INI®/9-9++.071*81;*R2;8;16.1-*13.;1=3.1.3€98!6.!-*1/48. INL!
.3e98!b!/9-9++.,07!1.+6*+3! -*165/48. I N !1/9-9++.0!.3!-.134*+,1943!/8;8-5!3983! *8! -9+Al 6. -C5?5+.;.+3I Nd
/9-9++.0F\ .,145,8-3*3,11.4,.33.+3!6C26.+32D2.4!-.,1154296.,!6.!-C5?5+.;.+3!*8!/984,!6.,B8.--.,!-*16G+*; 2B8.!
,562;.+3*24.1.,311-83Q3!/9+34Q-5.11*41-*13,;1=3.1.3e98-*1/48. FI*+,!-.1 /5+*429!< 13,; 1=3.1182,1/48.1>7!-.!
?*A8.,! 149682,.+3!—C.,,.+32.—!68!$U$N|@4!/9-9++.O!X8,BSC[!/.!BS.!—.!D-.8?.!6.?2.++.!,8DD2,*;;.+3!182,,*+3!
1984! A5+54.41 8+84*+,1943:8!1;,92+,1*8,,2!1 2;1943*+3! B8.!/.-82! ?2,2:-.1 ,84! -*1 *44. 16C.;:98/084.!NL "!.3!b'!
19-9++., Imt2A84.4RIT!1\94,B8.!-.,112/,19+3!-2.8R!,2;8-3*+5;.+3 IN,/5+*429!43.;1=3.1.3!/48. I>Q!-.I$U$!.,3!
¥R2;*-16%+,1-.1/0.+*-1.31,841-*1:*44 | 6C.;:98/084.![!-C*19A5.16.,112/,INL  "1/9-9++.OFI\.IYU$! 2+682B%4!-.,!
?*A8., !.,3169;2+*+37! B8.--.! B8.! ,923! -C53*1.! 4 A*465.7! ,*8D! 6*+,! -.1 /0.+*-1 9,1 2-1 +C.,3! ,98;2,! B8C[! -*!
6G+*;2B8.!D-872*-IN2A84.6FIMOF

\.I65/*-*A.16.,112/,16*+,1-.13.;1,1*A23!,84!-*16572*329+!68!X.3!68!D-.8?.IN_ '1.3la 1/9-9++., Ind2A84.4BDOF
\.I$US! /9+/.+345! 6*+,! -.1 D-.8?.1 *33.2+3! -*1 :*44.1 6C.;:98/084.! *8! U! 68! -9:.1 6.-3*...B8.! *-94,! B8C*?./ 18+!
65/*-*A.1 6., 12/,1 6.1 L  1X984,! 98! 1-8,7! 2-1 -C*33.2+3! *8! UVF! \.! 65/*-*A.1 6.,! 12/,1 X985A*-.;.+3! ,84! -*!
4.62,342:8329+!6.,1,562;.+3,1 2.4, - 1 1-*A_ 19 8!-.84!-2:54*329+! .+!;.4F!1)Q35! &8.,37!-.1 $US$! *1194351*4! - |
D87?. IN1*4!-.134*+,./314&83-.3>0.3!-.179-8;.16.1,562;.+3,! B82!34*? 4,.+3!-.134*+,./31< 11,3 1>1.+1624./329+!
6.!-¥11-*A1Z25;%+,9+1145, +3.+3!-*1;=;.1*8A;.+3*329+!34@,!;,96545.1[11*432416.IL IX984,16.165/*-*A.1.+34.]
-.,112/,'Nc2A84..aFIl OF!(+!.DD.3!6.!-*13.;1=3.1.,3169+/16.1 < 14*:*334.1>!- 1 562;.+3,!?.4,1-C98.,311984!6.,!
65/*-*A16.IMI[IL X984 F

Z-8,1 -1 65/**A.1 6.1 12/, .,3! 2,1943*+3  711-8,! -*| B8*+3235! 6.1 ,562;.+3,! B82!651%, .+3! -*| 44, |
6C.;:98/084.IN34*+ 23%+311*41-.134*+, [314P9830T*4 I>7E2A84.8FIl OB!-!$U$!12+2325!,841-*1-.75.1,8:*B8*32B8.!
V,31.41624./329+16.1-*1 1-*A.1#*19-5 9+IN1*41-.134%+, /31 4V* 31>0165/492,,.+30PA84. AR OF!).33.17+42*329+! ., 3!
34@,12;1943*+3.1,84! -*1:*44.1182,B8?./! 8+!5/*4316.1b  1X984,1 +34.1-.,112/,7!-.1 $US! B82! 34*4,.! -1 34*+ /3]
<IP9830T*4 1>1?2.4,1-.1 86! 62;2+8.16. 1;92325! bRA84.1aFIl OFt! .R2,34*23! 69+/8+! -2.+1 .+34.1-1729-8;. 16.!
,562;.+3,1B82!D4*+/023!-*1:*44.16C.;:98/084 .1.3! /.-821B82!;2A4.1 . +1624./329+16.1-*1 1-*A 1#*19-59+FI1U21-*1/48.!
*4427.1349113*467!,9+1*11943! ,31;92+,1:2.+14.62,342:85!6*+,1-C.,1*/.1.314.,3.1/9+D2+5B41-.169,1 6.1 -*1 :*44.1
6C.;:98/084.F !
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)9+34*24.;.+3!*81$US7!-. 1 YU$!/8;8-5!+.1,.;:-11*1*DD./35!1*41-C9  4A*+2,*329+!3,;194.--.13.;1=3. T
148.! Nc2A84.1aFIMDF! "-! ;*4B8.! 8+.] -5A@4.! 62;2+8329+! *8! +27?.*8! 68! 34*+3f 4P9830T*4 I>! .3! 8+.! D*2:-.!
*8A,;.+3*329+11984!-.134*+, /3! <Ir.,3 1>71*86.-[!16.IL 1X984,!6.165/**A.1.+34.1-,112/,IN c2A84.8FII O7!;*2,!/.,!
?*42*329+,1,9+31;,2+2;.,1D*/.][I-*IB8*+3235!6.1,562;.+3,1;9  :2-2,5,F

THWHBS O &$J%,>=$&

U*+,! ,84142,.7'/.!,9+3!/.,15?5+,;.+3,!B82! A5+@4.+3!-.11-8,!6.!34* +,1943!bRA84.AFILOF!(+.13.;1=3.!
*.01,  MIKI;1145,.+3.0 -*15=;.162,342:8329+!,1*32*-.168!$U$!.3!68! YUS IB8C8+.16.1al;7!;*2,!  .+11-8,12+3.+,. F!
\ JH/O*+A;.+3,1-.,11-8,12;1943*+3,1 ?2.++.+3!6.,1 *11943,! D-872*8RF!\94,1 6C8+.1/48.1 / +3.++*-.7!-  .ID-.82.!
34*+,1943.1 8+.1 D943.! B8*+3235! 6.! ,562;.+3,3! -. 1 X.3!34@,! 182,,*+3t-.1 19879241 34*? 4,4 |-*1:*442@4.16.!
?*A8.,FI\9 4,16C8+.13.;1=3.1*?./I], I{IK!I;7!8+.11-8,! A4*+6. B8*+3235! 6.! ,562;.+3!.,314.6242A5.1?.4,! - !
1-*A.,1.31-,,134*+,1943,! -9+A23862+*8R+3!1-8,!12+3.+,.,F!).,!;=;.,1?*A8.,!|A5+@4.+3!8+!,./9+6!34*+,1 943!
-9+A23862+#1-9+Al6.!1-*11-*A1#*19-59+711-8,1149D9+6!.316242A5!?.4,1-C987B+D-8.+/5! 1*4-.1-9:. 1D9,,2-.16!
Z5A98-2.4F!"8*+6!-*1D94/.16.1-*1098-.1.,3!,8DD2,*+37!-.1YU$!A5+545!1*4!- |D-.8?.]C53.+6!1-8,!-92.4,1-C98.,3F

1 )dUI%VVAINSVPZVSVIVS N%(VI'VIVIVPY%VILMM b

\*1/48.16.165/.;:4.LMMDb!.,3!-*11-8,12;1943*+3.I1B82!*231535!.+4.A2,345.1,84!-.1%0Q+. 16.182,!1IJLM F!V--.!
*1.811*41*2--.84,16.,1/9+,5B8.+/.,1,9/2*-,,12;1943*+3, J 4 - 1% +34*2+51-*1481384.16C8+.162A8.1.+1*;,9+3!
6Cd4-.,!.31-C2+9+6*329+!6C8+.11*432.16.1-*1?2-- FINC57*-8*329+1145/2,.16.,165:23,!*| 585+ 83462,/835.! .+34.!
1-8,2.84,194A*+2,;.,7!.318+!/9+,.+,8,1*153519:3.+811984!57*-8.4!-.165:23!;*R2;*-I[! IM laLb!; °F'FIV+1;.47!
-,1?*A8.,19+31*33.2+3!18+.1],!16.1H LI .+1149?.+*+/.168!UV7!.3!-.I ;*R2;8;!6.!-¥13.;1=3.IN  c2A84.!afb O}3!
*4427?5!.R*/3.;.+31*81;9;.+3168112/16.1/48. F!

\.134*+,1943! N$U$! .3! YUSO! /8;8-5! ,84! -C.+,.;:-.1 6.1 -C5?5+.;.+3IN c2A84.!aF O!145,.+3.!-*;=;.!
94A*+2,*329+!1,1*32*-.1B8.!-.1/*16C5/9-.1<13.;1=3.1.31/48. 1>16.,! c2A84.BH!.3!c2A84.BFIM/!1*?./1:2.4!,T418+.!
2+3.+,235!16.134*+,194311-8,12;1943*+3.FI\C5258!,.165498-.168!1  “1*81g!65/.;:4.ILMMb!*?./18+. 1,9+35.!
6.1/48.1B82!65:83.1*?*+3! /.--.16.] -*13.;1=3. IN2A84.!ab OF!d8!/984,!6.1/.33.114.;2@4.!110*,. !NI!*8!belL!m!
C2A84.aFlag!-.1$U$!.,31-9A2B8.;.+3!,.;:-*:-I[!/.!1B 821*153519:3.+816*+,!-.1,/5+*4291< 1/48.1,.8-. I>FI\
65:23!C5-@7.! [KIMMM PETI%2 18+.1098-16.IL I;l .+?2494!.3!18+!-5A.41.DD.316.,12*A8.,1 ,3122,2:-1 22*18+!
34*+,1943!,562;.+3*24.942.+351?7.4,1-.1./3.841UUV [!1149R2;235!6.!-*1:*44.16C.;:98/084.IN c2A84.bFlad!

d8!;*R2;8;!16.1-*13.;1=3.1.316.!-*1/48.IN _!65/.;:4.1LMMbO7!-.1$U$!.,3!;*R2;*-16*+,1-.1/0.+*- FI\IX.3!
68!D-.87.16.72.+372,2:-.;.43165725!?.4,1-C98.,3!M2A84.5F1a07!2;.+3*+3!-. 1/984*+31-9+A23862+*-1-.1-9+Al6.!-*]
1-*A1Z25;*+,9+ F).,1*11943, 1/9+342:8.+3!1*81*+*/0.168!%0Q+.7!45183511984!,9+!.;142,.1,841S9-D.!681\29+!
NP*+G! $%& THLMIKEN.! $US! B82! -2.1 -*1 09+.! D49+3*-1 [ -*1 1-*A 1 #*19-59+! 2+62B8.! B8.! -.,! ?*A8.,! ,9+3!
,8DD2,*;;.+31182,,*+3.,11984! 2+6824.18+!34*+,1943!16.!-*1:*44.16C.;:98/084.1?.4,!-* :*44 16C*?*+3!/93.7!,*+,!
*11943 ;*,,2D! 68! %0Q+.! /9;1*4*327.;.+3! [! -C*834.! 427?.1 *8! $U$! ;965-2,5! ?.4,! Z25;*  +,9+F!\.,| 09+.,!
6C*//8;8-*329+,165/423.,16*+,1-.1)0*1234.!_714*11.-5., 1,84!-*1c2A84.8R!N0o9+.,!I'.3 ILO7!,9+3!134@,!;*4B85.,!*8!
12/16.1-C57?5+.;.+3F!
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F-Q+ $B#B& IR *<1,%8&*;2-=$.%"-, $8%1%' (&[535S8&$%& 4", - QS&[DIES&I+=+(;*&'+&!1+,*&27+.&; @;. $=$. % C2BHIEMWI0|<+-*&

| +$& [Z* 8K& 7R $.8& <,1@$.".1$& 2+& 3)& $U BEE&VE &= 1 CH#& E$*& <-1*& 2$*& ;@;.$=$.%*& =12;(-**& *1.%& *+!1$**=@$6&
< & 2$8& 1/&BI&W/I&BE&SW& &il+ HIES &, *+(%'U%*&*1.%8<,*$.%;*&$.&"1.1%-1.& 25 8o SHITUBY Vo /& G 1 +9646', &&
$%&Y% &H& 1+,8 ($*& %, *$1% &io(SBE& $Y6& §+9646", &/& ($*& @'($+,%& .;Q'%-@$*&-.2-b+$.%8 b+$& (‘& 11=<1* LRER2Y+&

%, *<1,%8& $*%& 2-,-QEBF& (& =$#8& 1+,& ($*& %, *$I%&BtY6& h& SYBRYE h/& ($*& @'($3+,*& <1*-%-@$*& -.2-b+$.%& b+$& (‘&
11=<1*.%$&Qg &IBE2+8&%,' *<1,%8$*%&2- -Q;$& @ $&&(?) %ot

\94,16.! -*165/48. 7!1%1098-.14.,3.1 ?22A084.8,.! 1*41 4*11943![ ! -*1;9+35.1 6. -*1 /48. | 2A84.1aFla0! .3!
2+D-8.4/.1-.1 $US$! .+!-.I D*2,*+31 627.4A.4! ,84! -*| :*44.16C.;:98/084.F!\.,! ,562;.+3,1 *119435,! 1*4! - 1 D-.8?.!
*-2;.+3.+31-*11-*A 1[I-C&8.,3!6.!-C.;:98/084.1;*2,1*8,,2!/.-- I[I-CV,3IN1-*A.1#*19-59+OF !

' .8R!3984:2--9+,!,.1;.33.+3! .+11-*/.1684*+3!-C575+.;.+3!6 .11*43!.316C*834.168!X.3!68!D-.8?.7!;*2,12-,!
1944.,19+6.+3![! 8+!34*+,194B4@,!D*2!-3!+.1,9+311*,1398X984,!:2.+!D94;5,F).-82 |.+34.1-.1198-2.4! .3!-.1X.3!68!
D-.87.16923!D*?942,.41125A *A.! 6C8+.11.323.11*432.161,562;.+3,! B82!.,3:-9B85.! 1*41-C*/329+!6.,! ?*A8.,7!
*?*+316C5?.+38.--.;.+314.X92+64.! -C.,,.+32.-1 68! 34*+,1943! ?.4,1 -C98.,3F!).-82! [ ;8188! D-.8?.! D9+/329++.1 6.!
F42@4.1,2;2-*241%? [18+1,2;1-.1.DD.3!;249247! .3!-.,1,562;.+3, 1198449+3!193.+32.--.;.+3!,943241*81/984,16.1-*!
;=;.1/48.1198414.X92+64.!-C.,,.+32.-168134*+,19431622A5!?.4,!-C.,B!

\.I'YU$! 145,.+3.1 8+!,/05;*! 1-8,! 09;9A@+.! B8.!/.-82! 68! $U$! N Cc2A84.!aFIHOF!\.,! ,562;.43,! ,9+3!
;9:2-2,5,1,841-*1:*44. 16C.;:98/084.1.3!1-.1-9+A16.,I11-*A.,  FN\.134*+,1943!.,3!.,,.+32.--.;.+3!6242A5!?.4,] -*1/Q3.!
6.11*431.316C*834.168!-9:.16.-3*...B8.IN.+34.IML.3IIMQBO+/!?.4,!-. 14946!-.1-9+Al6.I-*11-*A.l  Z25;*+,9+1.317.4,!
-l 1-9+AL6.1-*11-*A 1#*419-59+71[1/*8,.16.1-C942.+3*329+!  68!-23394*-F!).1YU$!1*432/234@149:*:-.;.+3![!
-C*-2;.+3*329+16.,!1-*A.,1.3!1+93*;;.+3!68! 198-2.41J84!-*:*44.16C.;:98/084. !-.IYU$!.,31942.+35!?.4,1-#r 7!

61![!-*1624./329+!€2+/26.+/.16.1-*1098-.F!"8*+6!-.,1?*A8.,16.?2.++.+3!,8DD2,*;;.+3!2;1943*+3., IN10*,.,IL!
.3Ib7t2A84.BFIHT!-*109+.16.1/0*442*A.! ,84!- I:*+/l *:- BR  168!198-2.4!1.31/9+3.!-.1X.3168!D-.87.16.72.+3!?72,2:-.F!
d8!;=;.1;9;.+37!-.,1¥11943,1,562;.+3*24.,16.1-*1:*44 . 16C.;:98/084. 12.4,1-.1/*11/492,,.+3F! !

\.,! 34*?*8R! ,84! -*1 /48.1 6.1 65/.;:4.] LMMb! 18:-25,! 1*4! p*2--.31 .3 *-FI NLMN2HB2B8.+3! B8.! -.1 -9:.!
6.-3*...B8.10RA84.BFIKO!*1*//8;8-5!.+7249+IK7g!P; ®1%81/984,16.1-C5?5+.;.+3 1.31B8.1-*1:*44.16C.;:98/084.1*]
149A4.,5!6.| LMM;!1?2.4,1 -*1; 41N c2A84.1aFIKOF!#934.!,2;8-*329+! .,31/9054.+3.1 *?./I -*I D943.1 *//8;8-*329+!
/9+,3*35. FI\.I$U$!651*,,.! .+!.DD.34U5A8-2@4.;.+3!-*1:*44.16C.;:98/084.7!/.1B82!,811943.!,*!;  2A4*329+!?.4,!
- 1*4A*41-1YU$!IB82!.,31942.+35!12.4,1-%1/Q3.1+C.,3!1*,1,8DD2,*+31198412+?.4,.41-*13.+6*+/.F!

\.l A4*62.+3! +5A*32D! 68! $US$! ,84! -.1 3984:2--9+! 6.! -* - ?5.1 ,8:*B8*32B8.! V,3! -*2,,.1 145 *A 4] 6C8+.!
,562;.+3*329+7! 5A*-.;.+3! ,983.+8.! 1*4! -1 YU$! N c2A84.!aFla!l .3! c2A84.!aFIHOF! $983.D92,! 3984:2--9+,!
;965-2,5,16.1/0*B8.1/Q35!68!X.3!68!D-.87.11.87.+3!  193.+32.--.;.+31=34.1[1-C942A2+.16.,!110%,.,16 C549,29+!.316.!
651Q3!B8.!/9++*2,,.+3!-.1198-2.41.3!1-.1/*116C.;:98/084. IN2A84.b4Fla7t2A84.8FIH.3!c2A84.8FIKOH!

)
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Charriage

Transport SZdimentaire Total

Q =10500 m3.st Hs=7m

v4 v4

Q =10500 m3.st Hs=5m

v4 v4

Q=7 800 ms.st Hs=7m

vd v4

0 0,005 0,01 0,015 0,02 0,025 0 0,05 0,1 0,15

(x102 m3.stm?)

(m3.s1.m?)
I

F-Q+ $EHO\RKR 6. *-%; 8FO$8& 258 1+($+,&$%0& %'~ (SR TP S&$%& 2- $1%-1.&[1,-$.%'%-1.*& 2$*& " (]| 4$*S& 2+& 535 & B SUR
2+& D35& [2,1-%$S/& +& ='J-=+=& 27+.$& |, +$& 1$.%%.. (SR[®] &]] &=# 68 1+& 2;1$..($& [e&K&VY &=#¥B& $%& H&+.

%$=<>%%$&$I%,>=$&JEES&1+&ZBK& FH&2$& 3 )&

)
2A9
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Temp-te et crue
= 9000 /" \ 9 22
0 / \ %‘E’
™ > o
é 6000 / M 6 g 2
R — (6
= (@]
& 3000 - :r)r ' 3 ZE
0 o T N
==DZbit (m3.s-1) ==Houle (M)
360
270
180
~ 90 O
A~ N\ ANPWA
NV — $
0
27/11/03 02/12/03 07/12/03 12/12/03
* Dir(j)) =Tp(s)
!

F-Q+,$&BBEHEE-%&[(-Q.$&. 1- $S&$%&A'+00$+ & 28D HBE @SE&[(-Q.$&Q,*$SE&+&!1+,*&2$&(?; @;.$=5 ME2$ Y HHE:
1 +$ £182$&2:1$=6,$&W]|B&

Transport SZdimentaire Total Charriage

DZcembre 2003

(m3.m-1) (m3.m1) I

F-Q+,$8& B &I6858[Q+14$S8$%&D35&[2, 1-%6$S&I+=+(*&*+ &(MS.*$=6($&2$&(M; @;.$=$.%682$&2;1$85, $&W]|B#
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Transport sZdimentaire total lors de la (2014)
tempete et de la crue de dZcembre 2003

Du 01/12/2003 au 03/12/2003

Du 03/12/2003 au 04/12/2003

Du 04/12/2003 au 08/12/2003

0 0,005 0,01 0,015 0,02 0,025

(m3.st.m1)

F-Q+ $8#8® 9&Q".-*'%-1.& 2+& %.*<1,%& *;2-=$.%"-,$& %1%'(& [535S& 16%$.+& '+& 2;6+%0/& $R&ES& (& "-.& 2$& (?; @;.$8b. %0
04'b+$&"-Q+,$&,$<,;*$.%&$&%," *<1,%8&=12;(-*; &f&+.$&2'%$&21..;$&2$&('&<;,-12$&b+?$(($&,$<,; 8. % $#

?:?)
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Charriage lors de la
tempete et de la crue de dZcembre 2003 (2014)

Du 01/12/2003 au 03/12/2003

Du 03/12/2003 au 04/12/2003

Du 04/12/2003 au 08/12/2003

(x10-% m3.s'L.m1) |

F-Q+ $ZHBR KE&D'.-*%-1.8 2+& I14',~Q$& [D 35S8& 16%$.+& +& 2:6+%6/& '+8& <-1& $%& T& (‘& "-.& 2$8 (UEAFEE "-Q+,$&
$<,75.%$&($8%6,' *<1,%8&=12;(-+:&T&+ $EBBA1. ., $&2$&('&<;, -1 2$&D+?$(($&,$<,;*$. B $#

)
?:A)
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F-Q+,$8#8\& BFD1(+%-1.*& 6'%4R=;%,-b+$*& [=S& '+& I1+,*& 2$& (‘& ! &BYB$6,$& W]|B& f& (?$=61+!4+,$& 2+&P,".2& G4n.$/&
$.9%,3&]8&$%&RPS&<,1"1. 2%+, m'< j*8L"-(($%&$%& (/& gl

| Us#$]VUV |

\1/* 1 6C5/9-.,1¥:9465,1 6%+,1 /.1 /0¥1234.19+31 1.4;2,1 6C57*-8.41 -1 .DD.3,! 6C5?5+.;.+3,1/9;19, 5,
6C8+.13.;1=3.16.1,./3.841 UV! .31 6C8+.1/48.7169+31-.,112/,11.82.+31=34.1,2;8-3*+5,1981 :2.+165/*-5, 16+ 1-.|
3.;1,F1).,1.DD.3,19+31535!,G+30532,5,!6*+,1-*Ic2A84.1aFg7!B82!53*231145,.+35.16*+,18+1¥432/-.118:195186.31$%&
(HTILMI KR!

\C94A*+2,*329+13.;194.--.16.,15?75+.;.+3,1*11.4;2,16.1;.334.1.+1-8;,2@4.!-*1;*+2@4.169+3!-.I D-.87? 198!
-,1?*A8.,1*A2,, +3I[!-C.;:98/084.1,84!1-.134*+,1943  1,562;.+3*24.1.3!,84!-*14.62,342:8329+!6.,!,562;.+3,12.4,!
- 11-*ALF 1V 129-8;.16.1YUS$!4.,3.1/9+,3*+3  1B8.-1B8.1,923!-.,1,/5+*429,1142,1 .+1/9;13.71*?./16.,! 7*-.84,]
398X984,!134@,!2+D542.84.,!*8!$U$!.31149/0.,16.10549! 498,134*+,./3,I< Ir.,3 I>7I4Vv*31>1.31<I&83-.3>IN2A84.!
aFIll OR.,! 142+/21*-.,1 /9+,5B8.+/.,! 6.! -C94A*+2 *329+! 3.;194.--.1 6. -C*-5*! /981-5! 14972 ++.+3! 69+/! 6.!
-C*+*-G,.168!$US$H!

d8!/984,16C8+.1/48.7!-.134*+,1943! ,562;.+3*24.![!-C.R83924.! .,318+2B8.;.+3!/9+34Q-5! 1*4! -1 D-.8?.F! V+!
4.7*%+/0.7!,84! -*1 :*44.16C.;:98/084.! -.1 D-.8?.1 .3! -, 7*A 8.,1,C*69++.+3![I 8+! < 1:14*16.1 D.4 I>7165/423! 1*4!
d+309+GINLMIHG;;.!18+15B82-2:4.1;941096G+*;2B8.7!B82!X98.18+14Q-.! 2;1943*+3!,84!-*1;9:2-235!16.!-*:*44.F!
\.ID-8R!68!D-.8?.1.,31 A5+54*-; +314*:*338!?.4,1- 1 1-*A_ 1 1*41- 1 7*A8.,7169+3!-C2+3.+,235! /9+34*2+3!-.1 X.3![!
6572.41?.4,1-C98.,311984! -.,1 7*A8.,! 6.1 UV! .31 1-8,![! -CV,311984!-.,17*A8.,16.,!*834.,!,./3.84,F! P*2,1 -*I
451*432329+16.,1*11943,!,562;.+3*24.,16.11*43!.3!16C*83@8!-9:.16.-3*...B8.11.831=34.1,962D25.!,2!-.1X.3! 681!
3! ,8DD2,*;;.+3! 182,,*+3F! "-! 4.,,943! B8C*86.-[! 6C8+.! /48.! 65/.++*-1 NK IgMM °Fl'o71 -1 B2 3!

7))
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)
,8DD2,*;;.+31182,,*+3119841!.;;.+.4!-.,1,562;.+3,17.4,1-.1-*4 A.INi!'IbM;16.I1D9+607!;=;.ID*/.1*8R!3.;1=3.,!

-.,11-8,12;1943*+3.,IN c2A84.1aFOF!"*+,!-C.R.;1-.16. !-C5?5+.;.+3!6.!165/.;:4.|LMMb7!*8!12/16.1-*1/48.7!-.!
34*+,1943!1651*%,,.1-*1:*44.16C.;:98/084.7!/9+6823! 1*4!-. 1X.3!68!D-.87.169+3!-*1182, *+/.1651*,,.1/.--.16.,!
?*A8.,F! (+.I-*4A.1 1*432.1 68! 34*+,1943! 4. X92+3! -*I 1-*IWZ225;*+ 9+7! ;*2,1 - | 7*A8.,14.,3.+3! ,.8DD2,* ;;.+3!
5+.4A2B8.,! 1984! ;9:2-2,.4! 6.,! ,562;.+3,! ?2.4,! -*I 1-*A.l #19-50+7! 149:*:-;.+3! 2,,8,! 6.1 -*I - ?5.!
,8:*B8*32B8.!1V,3F

LI 1-112/1,9+31 51%45,16. 1 MI[! IX984!N.31X984,16*+,18+.1,92+64.!,.,84.07!-C.DD.3!6.!
-C2+/26.+/.16.,! ?7*A8.,!,84!-1X.3!168 | D-.82.1.,31:2.+1?2,2:- F!).16.4+2.4! ., 3165?7251 ?.4,1-C98,3 I[! /*8,.16.,!
?*A8.,71,*2,1/.-*1+C2;1*/3.11*,1-*1B8*+3235!6.1,562;.+3,!;9 :2-2,5,1?2.4,1-X11-*A1225;*+,9+F |

d8T6.-[! 6. b 1X984,! 6.! 65/*-*A.7! 3.;1=3.! .31 /48.] +C2+3.4*A2,,.+3! 1-8,! . 3! ,9+3! 5B82?*-.+3,! [! 6,!
5?5+.;.+3,12+651.+6*+3,7!69+3!-C2+D-8.+/.1*1535!62,/835.1145/56.;;.+3F! d8!/9+34*24.71/.33.12+3.4*/329+! .,3!
;*R2;*-.1-94,B8.!-C2+3.+,235! 6.1 -*13.;1=3.1 .3e98! 6.! -* 1/48.1*33.2+3!-.!,.82-I N1flb! MMM bF,TI[98!], Iflb! ;0!
1.+6*+3!-*13.;1=3.1.3e98!6.!-*1/48.1*,  9/25.7!/.1B82!.,3!*8ID2+*-14*4.; +3!-.1/*Fl "8*+6!-*16845.1.+34.!-. !
12/,1*8A;.+3.7!-C2+D-8.+/.168!D-.87.1,84!-.,17*A8.,IN.3!12+?.4,.;.+30!62;2+8.FI'C*14@,!/.,1,9432.,16.1;96 @-. !
1.33.1:*2,,.16C2+D-8.+/.1,.134*6823!1*418+.162;2+8329+18!34*+,1943!?.4,1-.1-4A IN2A84 .bFIl &!nC.+165682,!B8.!
-C*/329+!,2;8-3*+5.16.!-*13.;1=3.1.316.!-*1/4 8.1X98.!.+!D*?.84168!$US$! A5+545!1*4!-1S4*+6!%0Q+.Fd?./!1-.!
J/5+*4291<13,;1=3.1.31/48. 1>198!<!3.;1=3.1182,!/48. !>1.31*?./18+!65/*-*A.16.,112/,16C*8!;*R2;8;!L 1X984,71-
X.3168ID-.87.1.+34*?.1-C*/329+!6.,17*A8.7!/.1B82!+C.,3!1*1-.1/*,1B8*+6!-*16845.1B82!,51*4.1-.,112/,16.,!6.8R!
*-5*%1.,31,8DD2,*;;.+3!-9+A8.F!"-1,C*A23!149:*:- ;.+3! -[16C8+!.DD.3!8Y'@$&6(1!H-.Q!/C.,I[1B624.16C*335+8*329+!
6.,17*A8.,11*4!1-1D-.8?.F!\.,!142+/21*8R!*11943,! ,562;.+3*24.,1 149?72 ++.+3!68!D-.87.1.3!,.16519,.+3!  ,84!-*
*44.16C.;:98/084.! .3!,84! ,9+! 69, N.3! ,84! -1 D49+3! 6.! 6.-3*1 1984! -.,1 525+,;.+3  |12;1943*+3,0F! *+,! -|
)0*1234.1_71XC*2!;9+345IB8C.+!-C*:;,.+/.16.13.;1=3.1-.,1,562;.4+3,!+.1,9+311*,13  4*+,19435,1?.4,1-,I1-*A,,F!). |
,9+3!1-.,17*A8.,1B82!/9+34*2A+.+3!-.,1¥11943, D-8?72*8R![!162774416.1 1*43! .316C*8346.!-*1 09+.1 D49+3*- . FId?./!
/.,13,;1=3.,16.1UV7!  8+.11*432.16., !,562;.+3,1B82! 4.,3.+3! :-9B85,! ?.4,! -*1/Q3.1 1*4! - |1 ?*A8.,! ., 3! 69+/!
19:2-2,5.1?2.4,1-411-*A1#*19-59+IN  c2A84.4BDOF

).1/0*1234.1*11.4;2,16.165/424.1 -1 D9+/329++.;.+3!0 G649,562;.+3*24.1;965-2,5!6.!-C.;:98/084.! 68!
S4*+6!9%0Q+.1-94,16C575+.;.43,12;1-2B8*+3!8+.13.;1=3. 16.!,./3.841UV!.3! 8+.1/48. F!)./2!1/944.,19+6![!-*!
;¥X94235!6.,!*-5%,1/981-5,!B8.1/9++*13!1-.1,23.7!;*2,1  [.33.1/9;:2+*2,9+!+.11.4;.311*,16C.R1-2B8.4!3983.,!,. !
1*432/8-*4235,! ;94109-9A2B8.,7! +93*;;.+3!-.1657.-911.;.+ 3!68!198-2.4F!\.,! 45,8-3*3,! 2+62B8.+3! B8.!/.33.!
D-@/0.! ,*:-.8,.1 .,31 *-2;.+35.! .+! 562;.+3! 1*4! - |1 3.;1=3. ,1.318+!11.8! ' 1*41 -1 125A*A.1 6.,! 1*¥432/8-.,!
*119435.,11*41-.1D-.8?.71;*2,12-,1+.1145, +3.+3!1*16.  13.+6*+/.1198?*+31X8,32D2.4!,9+!5-9+A*329+FI\.1,/5+*429]
<I3.;1=3.1,.8-. I>IN)0*1234.!_O!*;9+345!B8.1/9+34*24.;.+31*8R!?*A8.,16.1,./3.841UV7!-.,1?7*A8.,16.!rUr!
19844*2.+3! *?924! -1 193.+32.-! 1084;9:2-2,.4! -.,! 562;.+3,! 6.! -*| -?5.1 |8:*B8*32B8.! &8 .31 1984!
149A4.,,27.;.+3!*--9+A.41-.1198-2.4F
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I"#$%8()* )
+-%0#8%, 1) -(0) #/.#0) 2,3%/.0) -() &(4$5&() (&) -0 2'3(  )-() 0(2&(3'0)
667)(8)767 )

) 9:;,<=>71;9=; )

@#) 5-./0%1#&%-2) .(1) 13/2#'%- DRAS$6&() (&) 3'4()B) (&) A&(5$6&() $4%1) 3'9B) $-4') .(1) &(5$6&(1) .()
1(3&(4") 7TC)#)$('5%1).()./DHD () 0(1)$'%23%SHAE) &' #%&1)) (FRH5%G A() 1/.%5(2&4#%'(). () OH#0/#)3-4$0/) (&).()0(1)
1F2&"18&%1() 1-41) O#) 1-'5() .H42) 13"/5#) 3-23($&4(0J) '($/1(2&H&I) .HA2() O#D() 5#K-'%&/) .HILI2(5(2&1M)
-4&(1-%1J) OH(5N-43"4'() .4) O'#2.) <"P2() 3-22#Q&) ID#0(5(2&,) .(1) &(5$6&(1) .() 1(3&(4") 778) (&) 878J) $041)

#(1) (&) 1-4L(2&) 5- %21) %2&(21(1) G4() 0(4'1)"-5-0-DA(1) .() 1(3&(4') 7CJ) 5#%1) 2&) 0(1) 3-21/G4(23(1) 14') 0()
&'H#21$-'8)11.%5(2&#%' ()$# &%3%$(2&)R)OH(E$0%34#8&%-2). )BEBWBGA(). () 3(&&() (5N-43"4'(M)

1)3"#$%&'()3-5$0S&() 0() "#$%&'() T) (2) $'/1(28#28&) O(1) $# &%6340#'%&/1) (1) 1R R.(5$6&() (&) 3'4()B)
(8)A&(5$6&()$4%1)3'YBB#%1)(2)3-21%./#2&).(1)L#D4(1).()1(3&(4)778)(&)878  N))

) IU7)>HC!I=@C))

@(1) 13/2#%-1)"(&(241) $-4') 5-./0%1(") O() &'#21$-'&) 1/.%5(28#%'() 1-2&) $/1(2&/1) .#21) ONO(#4) *NM)
-41)'($'(2-21)0#)565()0-D%GA() (&)$/1(28#8&%-2).(1). -22/(1)GA4().#21)0()!"#$%& ()T M)90)I#48&)3($(2.#28&)2-&(")
G4()2-41)#L-21)./13%.1).()5-.10%1()%3%). (1) 13/2# %-1) GAYhR2&) K#54#%1)/&/)-N1(1LI)R) 1#L-%") 3(ABBO%GA#28)
(1) L#D4(1) .() T) 5) .() 878M) 1(&&() (E3($8%-2) (1&) .(1&%2/() R) [#3%0%&(") O#) 3-58##%1-2) .(MA0&H&1) $-4)
%I1/'(28&(1)%23%.(23(1).()"-40(). ) &(5$6&(1N)

"#$%"&' () *' +' ,-./%01"1230" 4%/' 526/' 4%' 1%7581%/" %1' 6-&%/' 63753/"&%/' 6"/' 49.63$%' 734.$2/./'":%6" ;%$<1=;)' >%/'
16.0"-23/'20427&./'5"-'&0%'6-32@"'A-2/%'B:"A&%/'4%'C7'%EDF'09301'G"7"2/".1."3#/%-:./)

>IN9GR|  WxYY5 WY D\YY)5 "M1j VY)TYY)5 "W
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E) B E) B E) B

*MaN V' #21$-'&)1/.%5(28#%'()&-&H0) ;7))

7#21)14'$'%1(J)0#)5-./0%1#8&%-2) () OH#0/#) 3-4$0/) IR #DA(1).() 1(3&(4") 778) (&) 878) %2.%G4() G4()
0():7;)34540/)(1&)5#E%54#0)R)0H(E4&-%'().4)O'#2.)<"P2)%D4' ()*M)&)p%D4'()*48) F)3-0-22('M)

>#21)0() 3#1) .(1) L#DA(1).() 778J) 0();7;)34540/) 3P&/)5()1()3-23(2&'() R) OHC1&,) () O#) c-2() I'-2&#0()
_c-2()WJIp%D4'() *MJ) 14') 0#) N#'() .H(EN-43"4() (2) .%'(38%-2) .() O#) SO#( :#$-0/-2) K41GAHR) 0#) O(L/()
1AN#GA#&YGA() C1&) (&) #4) 3-55(23(5(2&) .() 0#) N#"() .H#L#BB&(M) d41&() R) OHC1&) .() 3(&&() O(L/(J) 0#) 1-&()

!
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Transport sZdimentaire total
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=k sk
(m®.st.m?) )

H2A&-%{H' 1-"0/53-1'5"-"61"--2"A%'B!E!IF'734.$2/.'3'5"-12-'4&'/6.0"-23'K  '1%7581%'%1'6-RB$%/'B6/'4%'$"" 1%7581% ' %1'4%'
$"6-&%'301'$2%& %0'787%'1%75/M'/321' I'N'G3&-'49201%-:" SO 2RI &% 7581%'5&2/' 6-&9IBS%/'526/'4%'$™ 1%7581%' %1’

"HA
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Du 15/11/2002 au 20/11/2002
Du 20/11/2002 au 21/11/2002
0 0,005 0,01 0,015 0,02 0,025
(mé.s1.m?) )
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Charriage lors de la

2014
tempete et de la crue de novembre 2002 ( )

Du 13/11/2002 au 14/11/2002

Du 14/11/2002 au 15/11/2002

Du 15/11/2002 au 16/11/2002

(x103 m3.s1.m?)

H2A&-%T] '+ "1"--2"A%'BVE!F'3#1%0&"&'4 #&1M"&'526'%1'J'$"420%$9.:.0%7%01)
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) 7s:;;]C7C )

79%)-2)"(&'-4L()#L(3)3(1)5-./0%1#8%-21).()&(5$6&(1).(878) (&) 778)0(1)565(  1)$-3(1141)R)0Ht4L'()
G4() .#21) 0() 3"#$%&'() $/3/.(28J) 0(1) 3-21/G4(23(1) (2) &(5( 1).() &#21$-'&) (&) ./I$P&) 1/.%5(28#%'() .%IIS'(2&,)
G4(0GA()$(4)$'%23%$#0(5(28)14)3()G4%)3-2302)). %18 %NA&Y%-2).(1)1/.%5(2&1)R)OH(5N-43"4'(M

@(1) LEDA(L) .() 778) (2&'#Q2(28) 42) ;7 ;) 14") O#) N#"() .H(5N-43"4'() $041) %2&(21() R) OHC1&)0§) c-2()
I'-2&#0() .-2&) 42() $# &% () L#) 1H#334540() R) OHC1&,) . M OBIBN#G A#&%GA()-'%(28#0()_0a2i) @();7;)5-./0%1/)
() O#) c-2() I'“2&#0() R) 0#) $0#D() €%/5#21-2) (1&) 5-%21) %5$-'&#28&) (&) 88'&%() .(1) 1/.%5(2&) 1() ./$-1()
$-N#NO(5(2&) 3-2&'() 0() 10#23) .() 0#) O(L/() =4(18J) 5#%1) O#) .%13-28%24%&/) (2&'() 0() & HYIHERNH"()
H(5N-43"4'()(&)0#)$0#D()(1&)5-%21)5#'G4/()G4()$-4')0(1)L#DA(1).()7CM)

@(1).%I1/'(23(1) 5#K(4'(1)3-23('2(2&) 14'&-4&) O(1) L#DA(1).() 878M) @ () & #21$-'&) (1&) #0-'1) GAHAMN1(2&)
.()0#)$0#D():#$-0/-2) (&) &'S1) I#%NO0() 14')0()0-N(). (0&#GH@ () 3-4'#2&) 0-2D%&4. %2#0) (1&) (E304 1%L (5(2&) . %'%D/) L ("]
OHL&)(&)1()'(&'-4L(NO-G4/)$#)0()K(&).4)I0(4L()0-'1).(1)3'¢N)

1(1)'/1408#&1)1-2&)'($'%1) (&) .%134&/1) #21) 0() 3" 4$LA& L #2&.1) GA%) $'-$-1()42() LF2&"S1() (&) 42) 13"/5#)
3-23($84(0) (1) .F2#5%G4(1) 1/.%5(28&#%'(1) 0-'1).(1)/LS2(5(2&1) (E&B5(1) #I1(3&#2&) OH(5N-43"4'() .4) O'#2.)
<"P2(M)

)
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1() "#$%& () 28#34%8&,) 4#) -51&"6-() 7(-) ."#$%&(-) 89)&)() -/') 4() <01.&%011(=(1&) "57'0-27%=(1&#%'() 7()
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$'0$0-() /1) -."2=#) E403#49) 7() $2.%-(") 4(-) F#'%#8&%01-) -$&Y6#4(-) .01-8H#&2(-) $#') 11%&2-) -27%=(1&#%'(-9) (&) 7()
(F(1%')-IYGI(4G/(-)$'0.(~-1-)$# &%./4%(-B) )

) H@?IIJKLIMKHJ) ?NJN@IO N) ,P) M@IJLQH@M) LN,KRNIMIK@N)
P@IIM)PJ)IONI)IHPQO  N)

L/") 4#) 3#-() 7(-) -%=/4#8&%01-) 7(-) ."#$%&'(-) 89) ) (&) :p10/-) $'0$0-01-) /1) -."2=#) .01.($&/(4) 7()
<01.896011(=(1D8T %E/(BUVEB/%) F%(1&) .0=$42&() .(4/%) 72CD) $'2-(1&2) $0/') 4>#42#) .0/$42) <#%-#1&) %1&('F(1%')/1
&(=$W&()7()-(.&(I)LN) SXO/7(&) I"#$9%8%Y ZUNBRO/') #$$(49) .(-) =0724%-#8%01-).01.('1(1&) /1() &(=$WE (&[0/)
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011#]&) $(17#1&) 4#) $2'%07() #/&0=1#4(83$# &I (B BY) 7/) ."#$%&' () YV) (&) G/%) ($'2-(1&(18)) 72) &'#1-%&)
-27%=(18H#%' ()F(-)4#)=() F&)SH# &%oYB"B:)7/)."#$%&' () YYB)

O>0'E#1%-#8%01) -$#EIEMIZH0' &) -27%=(18H#%0=3'(17) /1) $#'&%() #&&'%3/2()D)4>#.&%01)7(-) FHE/(-
S<46."(-)OIE(-V Y(&)/L(HI& () %1T/%&()$H)A>#. SYRBTE()S<46."(-)34(/(- JaY¥ %E/(FBUVB))

QO/") 4>(1-(=34() 7(-) -.21#'%0- )S.#-) 7>2.04() (&) .#-) '2(4-\=0724%-20)4() XLM) #$$#'#06&) &'6-) 4#'E(=(1&)
01&'A42) $#) 4(-) FHE/(-B)O(-) -27%=(1&-) =03%4%-2-) $#) ."#'"WHE() 40™-) 7>/1() &(=$W&() .0"(-$017(1&)
E403#4(=(1&D) 4#) .01F(E(L.() 7(-) &#9%1-) 7() "0/4() F(-) 4#) .A&() (&) 4) 403() 7(4&#0G/(9) 4(I") 7%'(.&%01) 28#18)
%1<4/(1.2() $#') 4>(<<(&) 7() 4#) '2<'#.&FHE'()*BIVB) O() XLM) (-&}\%=#4 -I') 4#) 3#"( ) 7>(=301."/'() (&) $4/-)
$H8%./14%6' (=(1&)#/) 7'0%&) 7/) C(&) 7/) <4(/F(BY ). E216'() &0/&) 7() =W=()/1) XLMO) =#%-) %4) G/#&'() <0%-) =0%1-)
%=$0'&#18)G/().(4/%)%1%8%2)$#) 4(-)FAE/(-) T()LN) (&) LLO)&D%-)$0/')4(-) FHE/(-) 7()cLc9)=W=(  )7#1-)4()
(A#4)7]) <4(IF()0d)%4)(-&).01.(1&' ABIP6-G/()4(-) FHE/(-).01-&%&/(1&) 4() <O'eHE () =#C (/' B/ .(--%01) 7#1-)4()
&(=$)7(-)2 F21(=(1&)70&(=SWE()(&)7().1( )S&IBA() 72 HAHE() 7(-)$%.-V) () CO/() $#-)-%E 1%<%. . #&Y6F(=(1&)-I') 4()
XLMO)G/%)'(-&()%1721%#34(=(18)#--0.%2)#/)=#\% 10 4#) & (=S W)

O()MLM) (-&) $4/-)(1-%34() #\) F#'%#8&%01-) 7(-) .017%&%01-) <AEFIA(-B) K4) '2-/4&() 7() 4>% 1&('#.&%01) 7(-)
FHE/(-) (&) 7/) <4(IF() (&) ($'2-(1&() 4#) &0&HA%E&2) T(-) -27%&€1=03%4%-2-9) &'6-) AH'E(=(1&) '($'2-(1&2-) $#') 4(-)
-27%=(1&-) (1) -/-$(1-%01B) K§)) 701.) $4/-) <0'&(=(1&) #<<(.&2) $#') 4>0'E#1%-#8%01) &(=$T(J2F21(=(1&-)

7018 4(-) 7%<<2'(1&-) - 21#%WO(L&H]1(1&) 7(-) '2#"#1E(=(1&-) T#1-) 4>0'E#1%-#&%01) 7/) &#1-$0'&B) !(-)
=07%<%.#8&%01-) -01&) $#'<0%-) $(/) F%-%34(-) (1) .0=$}#YF04/=() 7() -27%=(1&) =03 %4%-2-) #/) .0/"-) 7>/1)
2F21(=(1&9)=#%-)(44(-)$(/F(18)$'03#34(=(1&).01& %3/("}#N\) 7%<<2'(1&(-)'2$01-(-)=0'$"040E%G/(-B
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BSTwaves from SE and SSW

TSTwaves from SE

TSTwaves from SSW

BSTwaves from WSW

TSTwaves from WSW

Bedform direction observed
Wave-driven transport modelled

Wave-driven transport not always
modelled

= Current-driven transport modelled
---> Wave- and/or current-driven

transport not always modelled

[ ] Potential deposition and

remobilisation area

[] Potential erosion area

)

*)+ -1 &IHOR'234$#'56'17",1%#8,#"-$6975-"#938)416"$)-1#:#%,;14<5 ,'2,-1#8,#=-$68#>276! @#$,#'5,-9#8190#3A36!416"9# 8#

"IATB"#I"H8IH - 1&  #C19#6,43-59#81#D5619#956"#')"39#8$69#%0!# HE "I &

1) 1%F(#/) 7(-) S4HE(- 9) 4() T2.HAHE() 7(-) $%.-) 7() &(=SWE&() (&) 7() .0 -() '(<46&() T#1-) 4() FO4/=() 7()
-27%=(1&-)=03%4%-2-)F%#)4()MLM)S=0%1-)7()FO4/=()G/#17)4#)7/'2()(I&Y)4)#/E=(1&( VB)OML&'%3/&%01)7/)
<4(IFO#N).0/'#1&-)A01E&ITY%1#N)72$(17)2E4#4(=(18) 7()4>H=SPO&K) 7 ()4#) 7% (.&%601)7(-)FHE/}-B

) THIIMKHJIINRNIM)QI@)P JKMNL)LN,KRNIMIK@NI.

*BYBUO()3#1.)-#34(N\)7/)."(1#4)

O#)E0'$"040E%] 7/) 3#1.) -#34(/\)$'2-(1&) (1)#=018&)7() 4>(V&0%' (YBA#$%&'()YO) T%E/'()YBY8V)\&6F%()

7($/%-) YZUY) $#) 4() IN@N?NBO=$428&2( -) $#) 4(-) 70112(-) %--/(-) 7()

(4<&1,9) .(-) 70112(-) $'2-(1&(1&)
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)
4>0$$0'8/1%8&2) T>2F#4/(") 4(-) F%&(--(-) 7>2.0/4(=(1&) T#1-) 4(L#4) 7/) @"AL() #<%1) 7() 7%-&1E/(') 7(-) -(1%4-)
7>#$$#%89601)0/)7()=03%4%8&2)7(-)<%E/'(-)-27%=(1 &#%'(-B

O(-)70112(-)3#&"5=28&'%G/(-)=01&'(1&)7(-)'%7(-)7().0/#1&-) -INA()70-)7/)3#1.)7/)."(1#4)G/%)%17%G/(1&)
GI>/1() () #11/(44() -I<<%&) D) 4#) =%E'#&%01) 7/) 3#1.) F(-) 4>#F&AYBYBA)HL@9) YZWB) O(-) <%E/'(-)
-27%=(1&#%'(-) -01&) &'#7%&I011(44(=(1&) %1&('$'282(-) D61 7%.(-) 7() XLM)' &H#BYBY9) T%E/ () :B".) (&9)7
I"HB96&'(): JANAYH HSIBRY ZZ;a) XH LH# TV HSI8RY ZUV)G/%)(-&)3%(1)=0724%-2)%.%)$#'), <&, B)

O()=0764().#4./4() 2E4#4(=(1&) 7/)XLM) 7#1-) 4#)g01() C/-&() D) .A&2) - 4() <017) 7/)."(1#49) #40'-) G/() . (&&()
g01()$'2-(1&() $4/&A&) /1) <017)-#1-)<E/()-27%=(18&H#%' (RR()-%6&/#8&%01)-(=34() $# #T0HA()=#%-) T#1-).()<017)
71) ."(1#49) 0d) 4() XLM) (-&) 4() $4/-) <0'&9) %4) (-&) $0--%34() G/() .(&&() -%E&/HETOBH0BE]L &) &'0$) %=$0'&#18&)
S%=01-)i) @%."#7-019) U_;Ya) j#'=-) I"# $98%U_KB) (&[0/) D) 4#) E'#1/40=2&'%() <%1() 7(-) -27%=(1&-) 72$0-2-)
STY%E/()YBY:9)!"#$%& [RR#Y6A ALE988Y ZZVJ&[0/) D) 4>H#<<A(/'(=(1&) 7().01."(- ).0"2-%F(-)7()4%=01-)%--/-)7()
4#).01-8'1.&%01)7/)403()7>(=30/."I'(9)(&[0/)D)4#)<0'=H#&IY ()<Y E/'(-)-27%=(1&H%' (-} A# 1) $# #446 HnB)

#ll

)
Vb -1#.& FH#GH5,-$6"#8 #=-$68#>276#$1#4583%)934#$ #(568#8 #'21BHB@#S$,#7) #819# - 19#81#83'14<-HFIIK#"#E5Al4<-1#
FIIF@# '$47%)" 8U#"# 8)-1")56# 8,# '5,-$6"# 8,# =-$68# >2?26# 5<91-A39# %5-0# 81# %S$# '$47$+6!# LMHN# 805"5<-1# FJ/P#
QRESHIHII #4¥ &Y I#<I1#$ #6) Al #81#B54$)61#8I#USHN$%) 99SBIH!"# | #: HSH OB

"#H&!



I"#$%&'()*)+) %~ /--%601 )
!

)0(-)-0'&%(-)7():0764( )$'0$0-(1& )/1).0/'#1&) 7()U9Y) D)UY =B-")#/)<017)7/)."(1#4) (&) 7()29k) D) U9EB-")
-YAO3HL)-#34(N)  $(LT#1&)4A#).107(072.(=3'0YZZNS TUWE/ (*B #\B)O(-)-27%=(1&-)G/YN)/F'(1&)4()<017)-()
.0=$0-(18&) 7>/1) =24#1E()/1%<0'=() 7() &'0%-) <'#.8&%01-) S/Z(.&%01) .0"2-%6FF));" Jo= V)(&) 7(/\) <'#.8%01-) 1G1
0"2-96F (- ) #F(.) 7:Z Yp)UY:)0=) (&) 72)p)Y*ZZ)0=9) ‘(&) *B*BWBY I/) .0/-) 7>/1() ./(9) 4(-) $#'&Y%.14(-) <%1(-) -01&)
H$%7(=(18) =%-(-) (1)-I-$ (1-%01B)1/)$%.)7(-).(-) 7() L0F(=3'() YZZY) (&) 7() 72.(=3'() YZZ"9) 4#) ."#'E() 7()
<017) (-&) #%1-%) .0=$0-2() $0/") 4>(--(1&%(4) 7()-#34() E:D6(") (&) 7>/1) $(/) 7() -#34() <%1B) #1-) .(-) .017%&%01-9) 4()
3#1.)-#34(N\) T(F#%&)W&'()'(.0/F (&) 7()'%7(-) 0N 7() 7/1(-) (&) 4() ."(1#4)$ '0<017)7(F'#%&)W&'() $4#&)0/)-IC(&)#/\)
#18%T/1(-FT%E/'()*B)a)'=-) "#$9%85_KYB)

(1) 70112(-) 7() .0/ #1&) #.G/%-(-) #1) .0/'-) T>/1() .#=$# E1()1,1Q) '2#4%-2() (1) 0.&03'() YZU:) S101)
$/34%2(V)%17%G/(1&)G/()4().0/ #1&)#/)<017)7/)." (1#4)SF(N=F7()<017V)(-&)$'0."()7()Z9")D) Z9:) )=B-")S 7% %E2)
F(-) 4>#=01&) 7/) ."(1#4) D) .#/-() 7() 4>%1&'/-%01) -#4YJO6E/'() *BY3) (&) .VBI#$'6-) 4(-) 03-('F#89601-9) 4#) $# &%)
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U_KY'9)(1)$'2-(1.0) 7()-#34(-) S<%1) (&) E'0--%('V) 4() <017) 7/) (1#4) 7(F#%&) W&'() '(.0/F (&) 7() '% 7 (FTHE/'() *BV9)
=#9%-)4() T2$A&) 7(-) $#'&%.14(-) <%1(-) D) 4#) -1%&() THJTQ%E&) &'6-) $'03#34(=(1&) ."#1E() () '2-/A&H&) F (- )/1)4%&)
SAHOWHF()/1()."#E()7()<017)%1(\%-&#1&(B

)
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*BYBYO>(V&0%!()

O()C(&)7/)<A4(/F()D)4>(V&0%' ()(-&) 1#&/ (44(=((BY/--2 )F(-)4>(-&)D).#/-()7)$0/4%()GI%)<(=()4(-)7(/\)
&%('-)7 (M) . %' 14#8&%01B) PL()<0%-)4>(V&O0%' () $#--29) 4#) 7 2F %ot EYQAFTAD) (88) #..(1&/2() $#') A(-) FHEI(-) 7()
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*BYB O#)' %F()E#/."()7()4>(V&0%'())

1) $'0\%=%8&2) 7() 4>(V&0%'(9) 4D) 0d) 4() &'#1-$0'&) -2BMH(() .#/-2) $#) 4) <A(F() #&&(%1&) -(-) F#4(/'-)
=H\%=H#4(-9)4(-) %F(-) 7/)."(1#4) .01 1#%--(1&) /1) &' #1-$0&) -27%=(1&#%'() 7% %E2) F(-) 4>#=01&) STWE/'(-) &B) 9) :-BU
:BU;9):BY9);BK)(&);B_)'2-/=2(-) 7#1-)4(T%E/ () *BVB)B()'2-04/&%01)$4/-)'27/%&() G/(). (44()/&%4%-2 () #<<% 1 (‘#%&)-#1-)
70/&() 4#) .0=$2"(1-%01) 7() .(-) '2-/48#8&-9) =#%-) D) .() -&#7(9) 10-) -%=/4#8&%01-) 72F0%A(1&YQCR)=() /1)
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$#) 40 <A(/F(F(-)4#)=('9)=#%-)70183(-).01-2G/(1.(-)=0'$"040E%G/(- )-(=34(18)%=$0'&#1&@)

N1)'%F() E#/."(9) 4() MLM) 7%'%E2) F(-) 4>#=01&) 1>(Z(FSOB0/") /1) 723%&) #11/(4) (&) 7(-) FHE/(-) 7(-)
-(&(F)LNY(&)LL)  T%E/()*B\BRH').01&'()4()XLM)-()$'07/%&)$0/')&0/&(-)4(-)FHE/(-) (1)S'OF (1#1.07( ).(-)
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Transport sZdimentaire total lors de la (1955)
C tempete et crue E de dZcembre 2003
Du 01/12/2003 au 03/12/2003
Du 03/12/2003 au 04/12/2003
Du 04/12/2003 au 08/12/2003
0 0,005 0,01 0,015 0,02 0,025
(m3.s.m7?)

)
"()*+1#,& -< #.Ha+$01EA+"#123(810"$(+!#"4"$%# Fadal# 45" 10 # $*# 325* " M $*# E(CH!"# TH# %$# A(0# 31#%K2G20!8!0"# 3*# 32C!85+!# <=
8432%(12#$G!CH%$#5$"6782"+(1#3#-:;;&H Z6S9*1# A(HEHRAL!0"1# % 1# " "+$01EA+"#8432% (12# TH#*01# 3$"1# 34002WBH E2+(431#
9*KI%WIE+2110"1 &

! ! I
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Transport deimen‘taire total lors de la (2014)
C tempete et crue E de dZcembre 2003

Du 01/12/2003 au 03/12/2003

Du 03/12/2003 au 04/12/2003

Du 04/12/2003 au 08/12/2003

0 0,005 0,01 0,015 0,02 0,025

(m3.s.m7?) )
")*+1#,& -M# Ha+S01EA+"#123(8!10"S(+!1#"4"$%# Fadal# 45" 10*# $*# 325*" M $*# E(CH!"# TH# %$# A(0# 31#%K2G20!8!10"# 3*# 32C!85+!# <=
8432%(12#$G!ICH%S#5$"6782"+(1#31#<=->&# Z6$9*1# AGH+HO"1#%1#"+S01EA+"#8432% (12# TH#*01# 3P ORBA3 1# % $SH#HE2+(431#
9*K1%%!#+E+211GF1&

!
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Charriage lors de la (1955)
C tempete et crue E de dZcembre 2003

Du 01/12/2003 au 03/12/2003

Du 03/12/2003 au 04/12/2003

Du 04/12/2003 au 08/12/2003

(x10-3 m3.s'L.m1) )
")*+1#,& -> # HZ6$++(B) #Fclal# 45"10%# $*# 325 M S*# E(CH# "# TH VEB# M(RRG20!8!0"# 3*# 32C!185+!# <==M"#8432%(12# $G!C# % $#
5$"6782"+(1#3#-:;,&HAZ6$9* IHA()*+1#+E+2110"1#%1#"+S$01E4+"#8432% (1 2#T#*0'#3$" 1 #34002!#31#%SHE 2+(4 31 # 9 ND0IE8MH -+ E+

"%%)!
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Charriage lors de la
. > 2014
C tempete et crue E de dZcembre 2003 (2014)

Du 01/12/2003 au 03/12/2003

Du 03/12/2003 au 04/12/2003

Du 04/12/2003 au 08/12/2003

(x10-3 m3.s'L.m1) )
O*+1#,& - #.HZ6S++($)HFCIal# 45" 10%# $*# 325 M S E (C# 1"# TH Y@ HMREG 20!810"# 3*# 32C185+1# <==M"# 8432%(12# $G! C# % $#
53$"6782"+(1#3#<=->&#Z6SI*1#A()*+#+IE+2110"1#%!#"+$0 1 E4+"#84 ZPHQ123$" #3400 21#31#%SHE 2 +(431#9*K1% % 1#+ 1 E+2110"1&

"0HM
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)
Transport sZdimentaire total lors de la
: g (1955)
C tempste puis crue E de novembre 2002
Du 12/11/2002 au 15/11/2002
Du 15/11/2002 au 20/11/2002
Du 20/11/2002 au 21/11/2002
0 0,005 0,01 0,015 0,02 0,025
(m3.s.m7?)

)
"O*+1# & -WH H#a+S0LEA+"# 123(810"$(+!1# "4"$%# Fadal# $*# 325*" M # $*# E(C# I"# T# %$# A(0# 31# %K2G20!8!0"# 3*# 04G!85+!1# <-
8432%(12#3$GICH%S#5$"6782"+(1#31#-:;;&H#Z6$9*1H# AVHEHRL!0"1# %! #"+$01EA+"#8432%(12# T#*01#3$"1#340021# 31# %$H#E2+(431#
9*K!%%!#+IE+2116F1&
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Transport sZdimentaire total lors de la (2014)
C tempete puis crue E de novembre 2002

Du 12/11/2002 au 15/11/2002

Du 15/11/2002 au 20/11/2002

Du 20/11/2002 au 21/11/2002

0 0,005 0,01 0,015 0,02 0,025

(m3.s.m7?) )
"O*+1# & -\ # Ha+S01EA+"# 123(8!0"S(+!# "4"$%# Fadal# $*# 325*" M # $*# E(C# I"# T# %$# A(0# 3!# %K2G20!8!0"# 3*# 04G!85+!# <-
8432%(12#$G!CH%S#5$"6782"+(1#31#<=->&HEBLF+#+IE+2110"1#%1#"+S01EA+"#8432% (12# T#*01#3$"1#34002!# 31 # % SHE2+(43!#
9*K1%%!#+E+211GF1&

!
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Charriage lors de la (1955)
C tempete puis crue E de novembre 2002

Du 13/11/2002 au 14/11/2002

Du 14/11/2002 au 15/11/2002

Du 15/11/2002 au 16/11/2002

(x10-3 m3.s'L.m1) )
'O+ & -, # HZ6$++($)# Fclal# $*# 325*"# # $*# E(CH# I"# T# %S# AGRGIZOBKB*# 04G!85+# <==<"¥ 8432%(12# $GIC# %$#
5$"6782"+(1#3#-1;;&HZ6$9* IHA()*+1#+IE+2110"1#%1#"+$01E4+"#8432% (1 2#T#*01#3%$"1#34002#31#%SHE 2+ (4 31 EF KB Y8+

"%$
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Charriage lors de la (2014)
C tempete puis crue E de novembre 2002

Du 13/11/2002 au 14/11/2002

Du 14/11/2002 au 15/11/2002

Du 15/11/2002 au 16/11/2002

(x10-3 m3.s'L.m1) )
"O*+1# & -1 # HZ6S++(3)1# Fclal# $*# 325" MR #E(CH# I"# T# %$# A(O# 3 %K2G20!8!0"# 3*# 04G!85+!# <==<" 8432%(12# $G!C# '
5$"6782"+(1#31#<=->8Z6$9* I#A()*+!#+E+2110"1#%1#"+$01E4+"#8432% (1 2#BB 0¥ 34002 !#31#%SHE 2 +(431#9*K1%% 1 #+E+2110"1&

"%%
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Transport deimentgire total lors de la (1955)
C tempete seule E de janvier 2006

Du 28/01/2006 au 29/01/2006

Du 29/01/2006 au 31/01/2006

Du 04/12/2003 au 08/12/2003
0 0,005 0,01 0,015 0,02 0,025

(m3.s1.m?)

)
(O +1# & <= L&+SOLEA+"# 123(810"S(+1# "4"$%6# Fadal# $*# E(CH I"# TH# %S$# A(0# 31# %K2G201810"# 3*# h$0G (1 +2HSSVTHIBSE2% (1
5$"6782"+(1#314-1; &HZ SO HA()* +1#+IE+2110" #9614+ $01 EA+"#84329% (124 TH*01#3$" 1#34002 1431 #06SHE 2+ (43 EFTHUITE Yokt

'&&!
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Transport deimentgire total lors de la (2014)
C tempete seule E de janvier 2006

Du 28/01/2006 au 29/01/2006

Du 29/01/2006 au 31/01/2006

0 0,005 0,01 0,015 0,02 0,025

(m3.st.m1)

)
O+ & <- # LE+SOLEA+"# 123(810"$(+!1# "4"$%# Fadal# $*# E(C# I"# T# %$# A(0# 31# %K2G20!810"# 3*# b$0G (1+ZLSSUTHEBS32% (1
5$"6782"+(1#31#<=->8B6 SO #A () +1#+ E+2110"1#%1#" +$01 EA+"#8432%0(124BS 340021 #3 1#06SHE 2 + (431HO*K1%606 4+ E+2110"&

‘&" !
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Charriage lors de la
C tempete seule E de janvier 2006 (1955)

Du 28/01/2006 au 29/01/2006

Du 29/01/2006 au 31/01/2006

Du 04/12/2003 au 08/12/2003
0 0,5 1,0 15

(x10-3 m3.sL.m1)

)

O+, & <<HLBOS++($)HFTal#$* HE (CHI"H TH%S# A(0# 31#%K2G20!810"# 3*# b$0G (1+#<==W"# 84320 (12# $GICH# % $H#5$ &F82"+(1# 3!
Z6SOHHA()*+#+IE+2110"1#9% 14" +$01E4+"#8432% (1 24BF #3400 2143 HU%SHE 2+(431#9*K1%% I#+1E+2110"1&




183968 ()*)+),-. /(). #)01'$"1.12%()34").#)/%38& %548%16)/(3)37/%ER.3)/4'#6&,).(3)&(0$8&(3
|

Charriage lors de la
. o 2014
C tempete seule E de janvier 2006 (2014)

Du 28/01/2006 au 29/01/2006

Du 29/01/2006 au 31/01/2006

(x10-3 m3.sL.m1)

)

O+, & <MELBES++($) HFTal# $* HE (CHI"H TH%S$# A(0# 31#%K2G20!810"# 3*# h$0G (1+#<==W"#8432%(12# $GICH# % $H#5$ &F82"+(1# 3!
Z6$9% HA()*+#+E+2110"1#%I#"+$01E4+"#8432% (124 TH01#3$" #3400 21431 H%SHE 2+(431HI*KI%60@H+IE+2110"1&

'&( !
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A Index des Z vZnements de tempstes et/ou de  crues

A.1 fvZnements de type Ctempete seule E (H) observZs entre 1979 et 2010
IGembouchure du Grand Rh™ne.

DurZe de H Eue eriife DurZe crue II\;f;ZI;Zs Type
(jours) (Toﬁtrs? Hmax (m) Direction (i) (jours) crues (QJM  d'ZvZnement
Arles Rec)
janv-79 3,4 31 WSwW H
janv-79 34 31 SSW H
janv-79 3,4 5,9 SE H
janv-79 4,0 4,2 SE H
janv-79 5,2 45 SSW H
fZvr-79 34 3,5 SSW H
mars-79 3,4 3,1 SE H
oct-79 4,0 5,6 SSW H
dZc-79 2,3 3,5 SSW H
dZc-79 34 31 WSwW H
janv-80 2,9 4,1 SE H
janv-80 2,9 33 SSW H
Zvr-80 4,6 3,5 SE H
avr-80 5,2 3,3 SE H
janv-81 5,7 3,5 SE H
janv-81 34 31 WSW H
fZvr-81 4,0 4,1 SE H
oct-81 4,6 3,9 SSW H
dZc-81 2,9 33 SSW H
janv-82 7.5 4.4 SE H
fZvr-82 3,4 3,6 SE H
fZvr-82 34 3,2 SE H
mars-82 29 3,9 SE H
avr-82 2,9 3,2 SE H
juil-82 3,4 33 SE H
oct-82 4,6 4.4 SE H
fZvr-83 8,6 3,4 SE H
avr-83 4,6 3,6 SE H
nov-83 5,7 4,0 SE H
dZc-83 4,6 45 SE H
dZc-83 6,9 4,7 SSW H
mars-84 5,7 3,7 SE H
mars-84 6,9 4,0 SSW H
oct-84 4,6 3,6 SSW H
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nov-84
nov-84
fZvr-85
avr-85
avr-85
oct-85
janv-86
fZvr-86
fZvr-86
fZvr-86
nov-86
janv-87
oct-87
oct-87
oct-87
nov-87
dZc-87
dZc-87
janv-88
janv-88
fZvr-88
avr-88
mai-88
juil-88
nov-88
fZvr-89
avr-89
nov-89
dZc-89
dZc-89
fZvr-90
oct-90
oct-90
fZvr-91
mars-91
sept-91
oct-91
oct-91
nov-91

janv-92

mars-92
mars-92
aozt-92

9,2
4,6
2,3
3,4
3,4
6,3
4,6
52
2,9
4,6
9,2
2,9
7,5
4,0
3,4
1,7
4,6
3,4
3,4
6,9
4,6
6,3
2,9
52
2,3
8,0
3,4
8,0
57
2,3
4,6
4,0
4,0
4,0
52
3,4
6,9
2,9
2,3
57
2,9
2,3
2,3

53
3,3
3,4
3,4
3,5
4,1
58
3,7
3,9
52
3,7
4,6
6,2
7,0
3,8
3,4
57
4,0
3,3
3,3
3,0
3,6
31
3,0
3,3
53
31
4,6
52
3,3
31
3,6
57
3,6
3,9
3,2
4,9
4,7
3,2
3,6
4,1
31
3,4

SE
SSwW
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SSwW
SE
SE
SE
SSwW
SSwW
WSW
SE
SE
SE
SE
SSwW
SE
SE
SSwW
SSwW
SSwW
SE
SE
SE
SE
SSwW
SE
SE
SSwW
SE
SSwW
SSwW
SSwW
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sept-92
oct-92
oct-92
dZc-92
mars-93

avr-93
oct-93
oct-93
nov-93
dZc-93
fZvr-94
fZvr-94
mars-94
janv-95
mai-95
nov-95
nov-95
nov-95
dZc-95
dZc-95
dZc-95
janv-96
janv-96
janv-96
fZvr-96
mars-96
mars-96
avr-96
oct-96
dZc-96
janv-97
nov-97
nov-97
nov-97
avr-98
avr-98
sept-98
dZc-98

janv-99

janv-99

mars-99
avr-99
mai-99

4,6
3,4
2,3
2,3
57
10,3
3,4
2,3
2,3
2,9
4,6
3,4
6,9
52
2,9
57
2,9
3,4
4,6
3,4
52
4,0
7,5
4,0
3,4
4,6
52
4,6
57
12,6
4,6
57
3,4
4,6
57
4,6
57
8,6
2,3
3,4
8,0
4,6
6,9

4,4
3,6
3,0
3,8
3,2
3,4
31
3,2
3,4
3,0
6,6
3,5
3,0
4,3
3,3
4,1
3,7
4,3
4,9
4,7
3,7
4,5
5,1
4,4
4,8
3,5
4,1
3,4
4,1
3,6
4,0
5,3
3,3
3,3
3,2
3,2
3,7
3,7
4,7
3,0
3,4
4,3
3,8

SE
SE
SE
SE
SE
SE
SSwW
SE
SE
WSW
SE
SE
SE
SSwW
WSW
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SSwW
SE
SSwW
SSwW
SE
SE
SE
SE
SSwW
SE
SE
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sept-99
nov-99
nov-99
dZc-99
mars-00
avr-00
avr-00
dZc-00
janv-01
janv-01
janv-01
janv-01
janv-01
fZvr-01
mars-01
oct-01
nov-01
nov-01
janv-02
janv-02
avr-02
juin-02
oct-02
nov-02
dZc-02
dZc-02
janv-03

janv-03
fZvr-03
fZvr-03
oct-03
oct-03
oct-03

nov-03
nov-03
nov-03
dZc-03
dZc-03
dZc-03
fZvr-04
mars-04
mars-04
avr-04

8,0
4,0
4,6
6,3
1,7
57
8,0
9,2
8,0
2,9
2,9
9,7
1,7
2,9
4,6
57
13,8
2,9
57
4,6
52
7,5
4,6
6,3
4,0
3,4
1,7
8,0
3,4
52
6,9
6,9
6,9
4,0
2,9
57
2,9
3,4
3,4
4,6
3,4
6,9
2,9

4,2
4,9
6,0
5,0
3,7
3,9
3,0
4,7
31
3,3
3,7
31
3,6
3,7
4,2
3,0
3,3
3,8
3,0
3,4
4,2
31
3,8
3,9
5,2
3,5
3,7
3,6
3,2
5,1
3,2
4,0
3,6
4,8
4,3
4,0
3,3
4,4
3,3
7,8
3,5
5,3
4,4

SSwW
SE
SE

SSwW
SE
SE
SE
SE

SSwW
SE
SE

SSwW
SE

SSwW

SSwW
SE
SE
SE
SE

SSwW
SE
SE
SE
SE
SE
SE
SE

SSwW
SE
SE
SE
SE
SE

SSwW
SE
SE
SE
SE
SE
SE
SE
SE
SE
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avr-04
dZc-04
fZvr-05
sept-05

oct-05
nov-05
dZc-05

janv-06

janv-06
fZvr-06
mars-06
oct-06
oct-06
oct-06
dZc-06
dZc-06
janv-07
fZvr-07
nov-07
dZc-07
janv-08
janv-08
fZvr-08
avr-08
nov-08
dZc-08
janv-09
fZvr-09
oct-09
nov-09
dZc-09

janv-10

janv-10
fZvr-10
fZvr-10

mars-10

mars-10
mai-10
oct-10
oct-10
oct-10
dZc-10

4,0
2,9
52
52
57
6,9
57
4,6
52
6,9
57
57
2,9
3,4
2,3
2,9
2,9
2,9
4,6
2,3
6,3
2,9
2,3
7,5
3,4
7,5
2,9
4,6
57
3,4
57
57
3,4
52
3,4
2,9
52
1,2
4,6
6,3
57
4,6

3,3
4,3
3,5
31
3,9
3,6
53
3,3
8,5
3,9
4,9
3,9
3,4
3,8
31
31
4,2
52
54
3,9
7,8
3,6
3,5
3,5
4,6
4,2
4,0
4,5
4,2
3,7
4,3
31
52
4,6
51
3,5
3,3
31
3,2
4,2
3,2
4,1

SE
SSwW
SE
SE
SE
SE
SSwW
SE
SE
SSwW
SSwW
SE
SSwW
SE
SSwW
SSwW
SE
SE
SE
SE
SE
SE
SSwW
SE
SE
SE
WSW
SE
SE
SSwW
SSwW
WSW
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
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A.2 Evenements de type Ctempste puis crue E (HQ) observes entre 1979 et
2010 a IGembouchure du grandRh™ne

. DurZe entre . Intensitz
e RS HetQ  Hmax(m  Directon ) T oM A
Arles Rec)
fZvr.-79 4,0 2,3 3,5 SSW 48 4681 HQ
mars-79 34 2,3 3,9 SSW 31 3966 HQ
oct.-79 5,2 3,4 3,5 SE 8 4222 HQ
oct.-79 8,0 2,6 5,8 SE 7 5556 HQ
dZc.-81 2,3 1,7 2,8 SSW 27 4999 HQ
dZc.-81 7,5 1,7 5,0 SE 8 4725 HQ
nov.-82 4,6 2,3 7.9 SE 6 6491 HQ
nov.-82 5,2 2,3 2,4 SE 10 5087 HQ
dZc.-82 4,6 3,4 2,8 SSW 21 4443 HQ
avr.-83 2,3 1,2 3,2 SE 27 4990 HQ
mai-83 3,4 1,2 2,9 SSW 33 5653 HQ
fZvr.-84 1,2 2,3 2,8 WSwW 38 3842 HQ
nov-84 2,9 2,3 4,0 SE 5 2791 HQ
dZc.-84 4,0 2,3 4,5 SE 8 4186 HQ
mai-85 2,3 3,4 2,6 WSwW 19 3974 HQ
avr.-86 5,2 2,3 4,1 SE 28 5812 HQ
avr.-86 5,7 4,6 3,5 SSW 42 5573 HQ
fZvr.-87 0,2 1,2 2,3 SE 11 4345 HQ
avr.-87 4,6 2,3 3,0 SSW 9 3992 HQ
nov.-87 4,6 2,9 3,4 SE 4 4566 HQ
janv.-88 9,7 1,6 3,4 SE 7 2093 HQ
oct.-88 1,2 1,7 2,1 SE 15 5511 HQ
avr.-89 6,9 2,3 5,1 SE 14 4566 HQ
fZvr.-90 5,7 1,7 2,5 WSW 15 4602 HQ
mars-91 8,0 2,3 4,9 SE 9 4019 HQ
dZc.-92 2,9 34 2,9 SSW 17 3983 HQ
oct.-93 3,4 3,4 2,9 SSW 30 8347 HQ
janv.-94 4,6 2,3 5,7 SSW 25 9274 HQ
fZvr.-94 9,2 1,7 3,6 SSW 14 4769 HQ
sept.-94 4,6 2,3 4,6 SE 10 4195 HQ
oct.-94 3,4 2,9 6,6 SE 7 5114 HQ
nov.-94 6,9 2,3 3,5 SE 16 7826 HQ
mars-95 2,3 1,2 2,4 WSwW 32 4487 HQ
janv.-96 2,9 34 43 SE 9 5238 HQ
nov.-96 4,6 2,3 43 SSW 6 6165 HQ
dZc.-96 4,0 1,7 3,1 SE 16 4637 HQ
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dZc.-97

6,9 2,3 9,4 SE 21 5759 HQ
oct.-99 9,7 1,7 43 SE 20 4240 HQ
oct.-00 3,4 3,4 3,1 WSW 9 4169 HQ
nov.-00 4.6 1,7 5,9 SSW 10 3877 HQ
nov.-00 4,0 2,9 3,9 SE 10 4372 HQ
nov.-00 2,9 1,2 41 SSW 10 5494 HQ
dZc.-00 6,9 1,7 3,2 SE 12 3948 HQ
mars-01 4.6 2,3 4,0 SE 35 5874 HQ
sept.-02 1,7 2,3 2,4 SE 5 5997 HQ
nov.-02 6,3 2,9 3,3 SSW 18 7843 HQ
nov.-02 2,3 1,7 3,4 SE 21 8921 HQ
oct.-04 4.6 2,3 3,3 SSW 9 4443 HQ
nov.-04 4,6 2,3 3,3 SSW 7 4220 HQ
juin-08 5,7 3,4 4,5 SE 27 4310 HQ
nov.-08 9,2 1,2 3,7 SE 12 4937 HQ
dZc.-08 2,3 0,6 3,3 SSW 15 4028 HQ
fZvr.-09 4,6 2,3 2,7 SSW 20 5326 HQ
dZc.-10 6,3 3,4 3,0 SSW 15 3895 HQ
dZc.-10 3,4 1,2 3,2 SE 14 4946 HQ

A.3 fvZnements de type Ctempete et crue E (H=Q) observZs entre 1979 et
2010 " IOembouchure du Grand Rh™ne,

IntensitZ
DurZe crue MAX des Type
(jours) crues (QJM  d'ZvZnement
Arles Rec)

DurZe entre
HetQ Hmax (m) Direction (j)
(jours)

DurZe de H
(jours)
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A.4 fvZnements de type Ccrue puis tempste E (QH) observZs entre 1979 et
2010 ~ IGembouchure du Grand Rh™ne.

IntensitZ
DurZe crue MAX des Type
(jours) crues (QJM  d'ZvZnement
Arles Rec)

DurZe entre
HetQ Hmax (m) Direction (j)
(jours)

DurZe de H
(jours)

A.5 fvZnements de type Ccrue seule E (Q) observZs entre 1979 et 2010 ~
|IOembouchure du Grand Rh™ne.

. IntensitZ
DurZe entre tensit

DurZe de H DurZe crue MAX des Type

HetQ Hmax (m) Direction (j)

(ours) (jours) crues (QJM  d'ZvZnement

Arles Rec)

(jours)

fZvr.-80
janv.-82
avr.-87
nov.-92
sept.-93
fZvr.-95
avr.-95
oct.-95
fZvr.-99

OO0 0000000

Vil
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B ParamZtrisation du modsle

Exemple de paramZtrisation pour une crue dZcennale (7 800 m® .s'l) et une tempete avec Hs=5m, Tp=9,5s et
Dir = 135;j.

B.1 Delft3D-FLOW

Ident = #Delft3D - FLOW 3.43.05.22651#
Commnt =
Runtxt = #Q7800#
#H5#
#D135#
#0jour#
Filcco = #edr01_refinelocally.grd#
Anglat = 0.0000000e+000
Grdang = 4.3000000e+001
Filgrd = #edr01_refinelocally.enc#
MNKmax = 215 152 20
Thick = 5.0000000e+000
5.0000000e+000
5.0000000e+000
5.0000000e+000
5.0000000e+000
5.0000000e+000
5.0000000e+000
5.0000000e+000
5.0000000e+000
5.0000000e+000
6.0000000e+000
6.0000000e+000
6.0000000e+000
6.0000000e+000
6.0000000e+000
6.0000000e+000
5.0000000e+000
4.0000000e+000
3.0000000e+000
2.0000000e+000
Commnt =
Fildep = #edr01_2014 refinelocally.dep#
Commnt =
Commnt = no. dry points: 56
Fildry = #edr01_2014 refinelocally.dry#
Commnt = no. thin dams: 0
Commnt =
ltdate = #2015 -01-01#
Tunit = #M#




Annexes
|

!
Tstart = 0.0000000e+000
Tstop = 1.0020000e+004

Dt =0.1

Tzone =0

Commnt =

Subl =#S #

Sub2 =# CW#

Namcl = #Sediment CoarseSand #

Namc2 = #Sediment FineSand #

Namc3 = #Sediment Silt #

Commnt =

Wnsvwp = #N#

Wndint = #Y#

Commnt =

ZetaO0 = 0.0000000e+000

SO0 = 3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001
3.8000000e+001

C01 = 0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
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0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
C02 = 0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
C03 = 0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000
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0.0000000e+000
0.0000000e+000
0.0000000e+000

Commnt =

Commnt = no. open boundaries: 4

Filbnd = #edr01_refinelocally.bnd#

FilbcT = #edr01_refinelocally.bct#

FilbcC = #edr01_refinelocally.bcc#

Rettis = 0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000

Rettib = 0.0000000e+000
0.0000000e+000
0.0000000e+000
0.0000000e+000

Commnt =

Ag = 9.8100000e+000

Rhow = 1.0000000e+003

Tempw = 1.5000000e+001

Salw = 3.1000000e+001

Rouwav = #FR84#

Wstres =  6.3000000e -004 0.0000000e+000

7.2300000e -003 1.0000000e+002

Rhoa = 1.0000000e+000

Betac = 5.0000000e - 001
Equili = #N#

Tkemod = #K - epsilon #
Ktemp =0

Fclou = 0.0000000e+000
Sarea = 0.0000000e+000
Temint = #Y#

Commnt =

Roumet = #C#

Ccofu = 6.5000000e+001
Ccofv = 6.5000000e+001
Xlo = 0.0000000e+000
Vicouv = 1.0000000e+000
Dicouv = 1.0000000e+001
Htur2d = #N#

Vicoww = 0.0000000e+000
Dicoww = 0.0000000e+000
Irov =0

Filsed = #edr01.sed#
Filmor = #edrO1.mor#
Commnt =

7.2300000e

- 003

1.0000000e+002

Xl
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Iter = 2

Dryflp = #YES#

Dpsopt = #MAX#

Dpuopt = #MOR#

Dryflc = 1.0000000e - 001
Dco = - 9.9900000e+002
Tlfsmo = 6.0000000e+001
ThetQH = 0.0000000e+000

Forfuv = #Y#

Forfww = #N#

Sigcor = #N#

Trasol = #Cyclic - method#

Momsol = #Cyclic#

Commnt =

Commnt = no. discharges: O
Commnt = no. observation points: 3
Filsta = #edr01_refinelocally.obs#
Commnt = no. drogues: 0
Commnt =

Commnt =

Commnt = no. cross sections: 8
Filcrs = #edr01_refinelocally.crs#
Commnt =

SMhydr = #YYYYY#

SMderv = #YYYYYY#

SMproc = #YYYYYYYYYY#

PMhydr = #YYYYYY#

PMderv = #YYY#

PMproc = #YYYYYYYYYY#

SHhydr = #YYYY#

SHderv = #YYYYY#

SHproc = #YYYYYYYYYY#

SHflux = #YYYY#

PHhydr = #YYYYYY#

PHderv = #YYY#

PHproc = #YYYYYYYYYY#

PHflux = #YYYY#

Online = #N#

Wagmod = #N#

WaveOL = #Y#

Fimap = 0.0000000e+000 120 1.0020000e+004
Flhis = 0.0000000e+000 60 1.0020000e+004
Flpp = 0.0000000e+000 120 1.0020000e+004
Flrst = 1440

Commnt =

Commnt =

Xl
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B.2 Delft3D-SED

[SedimentFileinformation]
FileCreatedBy = Delft3D FLOW - GUI, Version: 3.43.05.22651
FileCreationDate = Thu Nov 13 2014, 17:34:41
FileVersion  =02.00

[SedimentOverall]

Cref = 1.6000000e+003 [kg/m3] CSoil Reference density for
hindered settling calculations
lopSus =0 If lopsus = 1. susp. sediment
size depends on local flow and wave conditions
[Sediment]
Name = #Sediment CoarseSand# Name of sediment fraction
SedTyp = sand Must be "sand", "mud" or
"bedload"
RhoSol = 2.6500000e+003 [kg/m3] Specific density
SedDia = 3.0000000e -004 [m] Median sediment diameter (D50)
CDryB = 1.6000000e+003  [kg/m3] Dry bed density
IniSedThick = 5.0000000e+000 [m] Initial sediment layer thickness
at bed (uniform value or filename)
FacDSS = 1.0000000e+000 [ -] FacDss * SedDia = Initial
suspended sediment diameter. Range [0.6 - 1.0]
[Sediment]
Name = #Sediment FineSand# Name of sediment fraction
SedTyp = sand Must be "sand", "mud" or
"bedload"
RhoSol = 2.6500000e+003 [kg/m3] Specific density
SedDia = 1.2500000e -004 [m] Median sediment diameter (D50)
CDryB = 1.6000000e+003  [kg/m3] Dry bed density
IniSedThick = 5.0000000e+000 [m] Initial sediment layer thickness
at bed (uniform value or filename)
FacDSS = 1.0000000e+000 [ -] FacDss * SedDia = Initial
suspended sediment diameter. Range [0.6 - 1.0]
[Sediment]
Name = #Sediment Silt# Name of sediment fraction
SedTyp = mud Must be "sand", "mud" or
"bedload"
RhoSol = 2.6500000e+003 [kg/m3] Specific density
SalMax = 0.0000000e+000 [ppt]  Salinity for saline settling
velocity
WSO = 2.5000000e -004 [m/s] Settling velocity fresh water
WSM = 2.5000000e -004 [m/s] Settling velocity saline water
TcrSed = 1.0000000e+003 [N/m2] Critical bed shear stress for
sedimentation (uniform value or filename)
TcrEro = 5.0000000e - 001 [N/m2] Critical bed shear stress for

erosion (uniform value or filename)

XV
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EroPar =

[kg/m2/s] Erosion parameter

Initial sediment layer thickness

-] FacDss * SedDia = Initial

1.0000000e - 004
(uniform value or filename)
CDryB = 5.0000000e+002  [kg/m3] Dry bed density
IniSedThick = 5.0000001e -002 [m]
at bed (uniform value or filename)
FacDSS = 1.0000000e+000 [
suspended sediment diameter. Range [0.6 - 1.0]
B.3 Delft3D-WAVE
[WaveFileInformation]
FileVersion =02.00
[General]
Description = Q10500
Description =H5
Description =D135
FlowFile = edr01_2014.mdf
OnlylnputVerify = false
SimMode = stationary
DirConvention = nautical
ReferenceDate = 2015 -01-01
ObstacleFile = edr01_2014.obt
WindSpeed = 0.0000000e+000
WindDir = 0.0000000e+000
[Constants]

WaterLevelCorrection = 0.0000000e+000

Gravity = 9.8100004e+000

WaterDensity = 1.0250000e+003

NorthDir = 9.0000000e+001

MinimumDepth = 5.0000001e
[Processes]

GenModePhys =3

Breaking = true

BreakAlpha = 1.0000000e+000

BreakGamma = 7.3000002e

Triads = false

TriadsAlpha = 1.0000000e

TriadsBeta = 2.2000000e+000

BedFriction = jonswap

BedFricCoef = 6.7000002e

Diffraction = false

DiffracCoef = 2.0000000e

DiffracSteps =5

DiffracProp = true

- 002

- 001

-001

- 002

-001
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WindGrowth = false
WhiteCapping = Westhuysen
Quadruplets = false
Refraction = true
FregShift = true
WaveForces = radiation stresses
[Numerics]
DirSpaceCDD = 5.0000000e - 001
FreqSpaceCSS = 5.0000000e - 001
RChHsTmO01 = 2.0000000e - 002
RChMeanHs = 2.0000000e - 002
RChMeanTmO01 = 2.0000000e - 002
PercWet = 9.8000000e+001
MaxlIter =15
[Output]
TestOutputLevel =20
TraceCalls = false
UseHotFile = false
MapWritelnterval = 0.0000000e+000
WriteCOM = true
COMWritelnterval = 1.2000000e+002
CurveFile =edr01_2014_2.pol
[Domain]
Grid = edr01_refinelocally.grd
FlowBedLevel =2
FlowWaterLevel =2
FlowVelocity =2
FlowVelocityType = depth - averaged
Flowwind =0
BedLevel = edr01_2014_refinelocally.dep
DirSpace = circle
NDir =36
StartDir = 0.0000000e+000
EndDir = 0.0000000e+000
FregMin = 5.0000001e - 002
FregMax = 1.0000000e+000
NFreq =24
Output = true
[Boundary]
Name =sea
Definition = orientation
Orientation = south
SpectrumSpec = parametric
SpShapeType = jonswap
PeriodType = peak
DirSpreadType = power
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PeakEnhanceFac = 3.3000000e+000
GaussSpread = 9.9999998e - 003
WaveHeight = 9.5000000e+000

Period = 5.0000000e+000

Direction = 1.3500000e+002

DirSpreading = 2.5000000e+001

B.4 Conditions aux limites (.bcc)

table - name '‘Boundary Section : 1'
contents 'Uniform '
location rhone !

time - function non - equidistant'
reference -time 20150101

time - unit ‘minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’

parameter 'Salinity end A uniform’ unit '[ppt]’
parameter 'Salinity end B uniform’ unit '[ppt]’
records -in -table 2

0.0000000e+000 0.0000000e+000 0.0000000e+000
1.0020000e+004 0.0000000e+000 0.0000000e+000

table - name '‘Boundary Section : 1'
contents 'Uniform '
location rhone !

time - function non - equidistant'
reference -time 20150101

time - unit 'minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’

parameter '‘Sediment CoarseSand end A uniform’ unit '[kg/m3]’
parameter ‘Sediment CoarseSand end B uniform’ unit '[kg/m3]'

records -in -table 2
0.0000000e+000 0.0000000e+000 0.0000000e+000
1.0020000e+004 0.0000000e+000 0.0000000e+000

table - name ‘Boundary Section : 1'

contents ‘Uniform '

| ocation ‘rhone '

time - function ‘non - equidistant'

reference - time 20150101

time - unit ‘minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’

parameter ‘Sediment FineSand end A uniform’ unit '[kg/m3]'
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parameter ‘Sediment FineSand end B uniform’ unit '[kg/m3]'
records -in -table 2

0.0000000e+000 0.0000000e+000 0.0000000e+000
1.0020000e+004 0.0000000e+000 0.0000000e+000

tabl e- name '‘Boundary Section : 1'
contents 'Uniform '
location rhone !

time - function non - equidistant'
reference -time 20150101

time - unit 'minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’

parameter '‘Sediment Silt end A uniform’ unit '[kg/m3]'

parameter '‘Sediment Silt end B uniform’ unit '[kg/m3]’

records -in -table 5
0.0000000e+000 2.2000000e - 002 2.2000000e - 002
1.4400000e+003 2.2000000e - 002 2.2000000e - 002
5.0400000e+003 6.6200000e - 001 3.9400000e -001
8.6400000e+003 2.2000000e - 002 2.2000000e - 002
1.0020000e+004 2.2000000e - 002 2.2000000e - 002

table - name ‘Boundary Section : 2'

contents ‘Uniform '

location ‘east '

time - function ‘non - equidistant'

reference - time 20150101

time - unit 'minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’

parameter 'Salinity end A uniform’ unit '[ppt]’

parameter 'Salinity end B uniform’ unit ‘[ppt]’

records -in -table 2
0.0000000e+000 3.8000000e+001 3.8000000e+001
1.0020000e+004 3.8000000e+001 3.8000000e+001

table - name ‘Boundary Section : 2'
contents 'Uniform '
location 'east !

time - function non - equidistant'
reference -time 20150101

time - unit ‘minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’

parameter '‘Sediment CoarseSand end A uniform’ unit '[kg/m3]’

parameter 'Sediment CoarseSand end B uniform’ unit '[kg/m3]’

records -in -table 2
0.0000000e+000 0.0000000e+000 0.0000000e+000
1.0020000e+004 0.0000000e+000 0.0000000e+000
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table - name ‘Boundary Section : 2'

contents ‘Uniform '

location ‘east '

time - function ‘non - equidistant'
reference - time 20150101

time - unit ‘minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’
parameter ‘Sediment FineSand end A uniform’
parameter ‘Sediment FineSand end B uniform’
records -in -table 2

0.0000000e+000 0.0000000e+000 0.0000000e+000
1.0020000e+004 0.0000000e+000 0.0000000e+000

unit
unit '[kg/m3]'

'[kg/m3]'

table - name ‘Boundary Section : 2'
contents ‘Uniform '
location ‘east '
time - function ‘non - equidistant'
reference - time 20150101
time - unit 'minutes’
interpolation 'linear’
parameter ‘time " unit '[min]’
parameter ‘Sediment Silt end A uniform’ unit '[kg/m3]'
parameter '‘Sediment Silt end B uniform’ unit '[kg/m3]'
records -in -table 2
0.0000000e+000 2.0000000e - 004 2.0000000e - 004
1.0020000e+004 2.0000000e - 004 2.0000000e - 004
table - name '‘Boundary Section : 3'
contents ‘Uniform '
location 'sea '
time - function ‘non - equidistant'
reference - time 20150101
time - unit ‘minutes’
interpolation 'linear’
parameter ‘time " unit '[min]’
parameter 'Salinity end A uniform’ unit '[ppt]’
parameter 'Salinity end B uniform’ unit '[ppt]’
records -in -table 2

0.0000000e+000 3.8000000e+001 3.8000000e+001
1.0020000e+004 3.8000000e+001 3.8000000e+001

table - name ‘Boundary Section : 3'
contents ‘Uniform '

location 'sea '

time - function 'non - equidistant'
reference -time 20150101

time - unit ‘minutes’

interpolation 'linear’
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parameter ‘time

" unit '[min]’
parameter '‘Sediment CoarseSand end A uniform’ unit '[kg/m3]’
parameter 'Sediment CoarseSand end B uniform’ unit '[kg/m3]’

records -in -table 2
0.0000000e+000 0.0000000e+000 0.0000000e+000
1.0020000e+004 0.0000000e+000 0.0000000e+000

table - name ‘Boundary Section : 3'
contents ‘Uniform '
location 'sea !

time - function non - equidistant'
reference -time 20150101

time - unit 'minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’

parameter '‘Sediment FineSand end A uniform’ unit '[kg/m3]'
parameter ‘Sediment FineSand end B uniform’ unit '[kg/m3]'

records -in -table 2
0.0000000e+000 0.0000000e+000 0.0000000e+000
1.0020000e+004 0.0000000e+000 0.0000000e+000

table - name ‘Boundary Section : 3'
contents 'Uniform '
location 'sea !

time - function non - equidistant'
reference -time 20150101

time - unit 'minutes’
interpolation 'linear’
parameter ‘time " unit '[min]’
parameter '‘Sediment Silt end A uniform’ unit '[kg/m3]'
parameter '‘Sediment Silt end B uniform’ unit '[kg/m3]'
records -in -table 2
0.0000000e+000 2.0000000e - 004 2.0000000e - 004
1.0020000e+004 2.0000000e - 004 2.0000000e -004
table - name ‘Boundary Section : 4'
contents ‘Uniform '
location ‘west '
time - function ‘non - equidistant'
reference - time 20150101
time - unit 'minutes’
interpolation 'linear’
parameter ‘time " unit '[min]’
parameter 'Salinity end A uniform’ unit '[ppt]’
parameter 'Salinity end B uniform’

records -in -table 2

0.0000000e+000 3.8000000e+001 3.8000000e+001
1.0020000e+004 3.8000000e+001 3.8000000e+001
table - name ‘Boundary Section : 4'

unit ‘[ppt]’

XX
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contents ‘Uniform
location ‘west
time - function ‘non - equidistant'
reference -time 20150101

time - unit 'minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’

parameter '‘Sediment CoarseSand end A uniform’
parameter '‘Sediment CoarseSand end B uniform’

records -in -table 2
0.0000000e+000 0.0000000e+000 0.0000000e+000
1.0020000e+004 0.0000000e+000 0.0000000e+000

table - name ‘Boundary Section : 4'
contents ‘Uniform '

location ‘west '

time - function ‘non - equidistant'
reference - time 20150101

time - unit 'minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’
parameter ‘Sediment FineSand end A uniform’
parameter ‘Sediment FineSand end B uniform’

records -in -table 2
0.0000000e+000 0.0000000e+000 0.0000000e+000
1.0020000e+004 0.0000000e+000 0.0000000e+000

unit '[kg/m3]'
unit '[kg/m3]'

unit '[kg/m3]'
unit '[kg/m3]'

table - name ‘Boundary Section : 4'

contents ‘Uniform '

location ‘west '

time - function ‘non - equidistant'

reference - time 20150101

time - unit 'minutes’

interpolation 'linear’

parameter ‘time " unit '[min]’

parameter '‘Sediment Silt end A uniform’ unit '[kg/m3]'

parameter '‘Sediment Silt end B uniform’

records -in -table 2
0.0000000e+000 2.0000000e - 004 2.0000000e - 004
1.0020000e+004 2.0000000e - 004 2.0000000e - 004

unit '[kg/m3]’
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RZsumZ

Le delta du Rh™ne (MZditerranZe) conna’t une dZgradation de son littoral depuis plusieurs dZcennies y comjs °
proximitZ de IOembouchure ce qui peut sembler paradoxal en zone deltasque. Une meilleure connaissance deprocessus
de transfert sZdimentaires depuis le fleuve ~ la mer est donc nZcessaire pour mieux comprendre 1OZrosion des plages
dans cette mer microtidale. Dans cet objectif, un modsle numZrique de transport hydro-sZdimentaire ~ haute rZsolution
(Delft3D) a ZtZ appliquZ "~ cette zone pour la premisre fois. Le modele a ZtZ calibrZ en tenant compte des observ ations
hydrodynamiques et morphologiques, et une attention particuliere a ZtZ accordZe aux ZvZnements de tempete et de crue,
principaux moteurs morphologiques. L'analyse des donnZes historiques (1979 ~ 2010) montre que les tempetes sont
impliquZes dans 96 % des ZvZnements que conna”t IOembouchure du Grand Rhi¥, et quOelles sont reprZsentZs ~ 70%
par des tempetes du sud-est. Ces analyses indiquent aussi que 20% de ces tempstes sont suivies d'une crue. La
succession temporelle de ces deux ZvZnements a une grande importance dans |Qorganisation du transport sZdimentaire
car elle rZgule leur importance respective. Par consZquert, des scZnarios de transport sZdimentaire avec diffZrentes
conditions de houle et de dZbit du fleuve ont ZtZ testZs. Les rZsultats montrent que le transport sZdimentaie " IOexutoire
nOest contr™IZ que par le fleuve, tandis que sur la barre dOembouchure il varie en fonction du paromys de chaque
ZvZnement et induit un Zquilibre morphosZdimentaire qui contr™le la dynamique de cette barre d@eouchure. Les apports
fluviaux dOune crue ne peuvent stre exportZs vers le large ge si cette crue est suffisamment Znergique par rapport ~
lintensitZ de la tempste. Cette limitation est en partie due " des processus de wave blocking et d@ydraulic groyne effect
ainsi que la distance de la barre dOembouchure. La redistribution des sZdiments vers les plagesest contr™|Ze par les
vagues mais est essentiellement alimentZe par le fleuve. Le transport longitudinal dZmarre de la barre dOembouchure et
se dirige vers les plages de chaque c™tZ du lobe deltasqa pour des vagues de secteur SE et SSW. Pour des vagues de
WSW, il nOexiste que le long de la plage de PiZmansoren direction de IOEst. Ce trasfert entre le lobe et les plages se
rZalise de maniere discontinue, par |QintermZdiaire de pnes de relais situZes sur les flancs des levZes subaguatiques.
Ces zones relais permettent le dZp™t et la remobiliation des sZdiments au cours des diffZrents Zvzhements, mais
probablement aussi sur le reste du temps. Enfin, le r™le de la morphologie sur les courars a ZtZ abordZ en simulant des
ZvZnements rZellement observZs sur une morphologie de 1955. Ces sorties, comparZes " celles obtenues avec la
bathymZtrie actuelle, soulignent le r™™le essentiel de la morphologie, faisant ressortir qud 1955, la proximitZ de la barre
dOembouchure " la c™te, sa profondeur et IOabsence de fleche sableuse " IOexutoire du fleuve favorisaidatlibZration de
sZdiments en mer. En meme temps, les courants plus importants dans le chenal permettaient des apports sZdimentaires
plus importants et une meilleure alimentation des plages quOaujourd®hui.

Ce travail de these fait ressortir IOimportance de ©organisation de 10alZa couplZ (tgnie et crue) sur le transport
sZdimentaire, IOun des foreages pouvant prendre le dessuset modifier le bilan sZdimentaire de 10ZvZnement, et
potentiellement la morphologie de IOembouchure. Ce rapport de force entre les dynamiques fluviales emarines rZgule
celle de la barre dOembouchure et plus indirectement céés des plages rhodaniennes.

Abstract

The coastline of the Rh™ne delta(Mediterranean Sea, south of France) is in degradation since several decades, including
the vicinity of the Grand Rh™ne iver mouth, which is surprising in a deltaic area. A better knowledge of the processes of
sediment transfer from the river to the sea is therefore necessary to understand the factors influencing beaches erosion
for this micro-tidal sea. For this purpose, a numerical high-resolution hydro-sedimentary transport modelling (Delft3D) was
applied for the first time to this area. The model was calibrated taking into account the hydrodynamic and morphological
observations, and a particular attention was paid to storm and flood events that are the main morphological forcings. The
analysis of historical data (1979 to 2010) shows that storms constitute 96% of the events occurring at the mouth of the
Grand Rh™he river, and 70% of them correspond to south-eastern storms. Twenty percent of the storms are followed by a
flood, and the temporal succession of these two events is of great relevance in the organization of sediment transport,
because it regulates their respective importance. Consequently, sediment transport scenarios with different wave and river
flow conditions have been tested. The results show that sediment transport to the river outlet is only controlled by the river,
while on the mouth-bar it varies according to the paroxysm of each event, inducing a morphosedimentary equilibrium
which controls the dynamic of this mouth-bar. Sediment inputs from a flood can be exported seaward only if the flood is
energetic enough compared to the intensity of the storm. This limitation is partly due to the processes of wave blocking
and hydraulic groyne effect, as well as to the distance of the mouth-bar compared to the outlet. Sediment transfer to the
beaches is controlled by waves but fed by the riverine sediment. Longshore transport begins from the mouth-bar and
proceeds to the beaches on either side of the deltaic lobe for SE and SSW sector waves. For waves of WSW, it exists
only along the western side of the lobe (Piemanson beach) and in the direction of the East. This transfer between the lobe
and the adjacent coastlines is discontinuous in time, with zone of temporary deposition (zone relais) located on the flanks
of the underwater levees. These zones allow the deposition and remobilization of sediments during different events, and
probably also during the rest of the time. Finally, the role of the morphology on currents was studied by simulating events
effectively observed on a reconstructed bathymetric grid of 1955. These scenarios, compared to those obtained with the
present bathymetry, emphasize the essential role of morphology. They highlight that, in 1955, the shorter distance from
mouth-bar to the coast, its depth and the absence of sandy mouth spit at the outlet favoured the transfer of riverine
sediments to the open sea. At the same time, stronger currents in the channel permitted higher sedimentary inputs and
improved the feeding of the beaches compared to nowadays.

This work demonstrates the importance of the organization of coupled hazard (storm and flood) on sediment transport on
a deltaic area. When one of this forcing is able to take over, this could modify the sedimentary balance of the two events
and potentially the morphology of the mouth. This equilibrium between river and marine dynamics regulates the one of the
mouth-bar, and more indirectly those of the neighboring beaches.



