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GIS-treatment of
plan lay outs of
flood plains

composition and determination of hydraulic
effects of alternative lay outs

determination of effects

screening of measures

additional
analyses

collection
of data for
bottle necks

GIS-treatment
of additional
measures

collection of
data for large
scale measures
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composition of alternatives

design high water levels
distribution of discharges at bifurcations
water depth at low discharges

checking alternatives
effects of

alternatives

detention

deepening lowering

lowering groynes removal of bottle necks

low flow channel flood plain

setting back dikes

locally setting back dikes

area protected by dikes

!"#$%&'(K)'94=;"-1/"4-'4:'=&1,$%&,L'0I.%1$5"7'/&,/"-#'4:'15/&%-1/">&,'1-.'.&/&%="-1/"4-
4:'/0&'&::&7/,'4:'15/&%-1/">&,

W>D!$&0*+,$-D&'0,$50Y&4'&X0,+&0-8#'&8<0-#$$&-%&50,$50-,$$#%0*&0%+&,%&50,'0!'#8,%&50+!C&+'(
]#+0%D&0Y&4'&U0,07+&8!:!$,+<0'%45<0WF#-4''!$30#$0+!C&+S&$3!$&&+!$30,'7&-%'0+,%D&+0%D&$
&-#8#3!-,80,$50'#-!,8S&-#$#:!-U0,8%D#43D0%D&0,+&0$#%0-#:78&%&8<0$&38&-%&5X0D,'0*&&$0-,++!&5
#4%0!$0%D&0<&,+'0/NNNS.PP/(06%,+%!$307#!$%09,'0,$0!$-+&,'&0#F0/P0h0#F0%D&05!'-D,+3&0#F0=MPP
:=g'0F#+0%D&0Y&4'&(0GD!'0'%45<09!880*+!$302$#98&53&0,+#4$50%D&0Y&4'&0#$0%D&0',:&08&C&80,'
%D&0+&'!8!&$-&0'%45<05#&'0F#+0%D&0>D!$&01+,$-D&'0,$50%D&08#9&+0+!C&+0,+&,(0Z&$-&U0*<0%D&0&$50#F
.PP.U0%D&+&09!880*&0#$&0,+&,0-#C&+!$30'%45<0F#+0,8803+&,%&+0+!C&+'0!$0%D&0H&%D&+8,$5'(0d'7&-!,88<
F#+0%D&0Y&4'&U0%D&0;66S8,+3&0+!C&+'078,<'0,$0C&+<0!:7#+%,$%0+#8&(0Q%0!'0%D&0*,'!-0%##809!%D
9D!-D0%D&0:&,'4+&'0,+&0'2&%-D&50,$50%D&0&FF&-%'0#F0%D&0:&,'4+&'0,+&0-,8-48,%&5(

="1 2.<.(5$0.*&4);5/)&@.)2##)F%/+.)9'<./4)$/5G.3&
)F%&+0%D&0-#:78&%!#$0#F0%D&0Qb>S;660W!$%&3+,80&`78#+,%!#$0#F0%D&0>D!$&0*+,$-D&'0;66X0,$50!%'
,778!-,%!#$0!$0%D&07+#B&-%0>##:0F#+0>!C&+'0W>C>XU0%D&0>Qi)0,$50>\6S;AH05&7,+%:&$%'0#F
%D&0Y!$!'%+<0#F0?4*8!-0\#+2'0!$0%D&0H&%D&+8,$5'0&`7+&''&50%D&!+09!'D&'0%#0!:7+#C&0,$50&`%&$5
%D&0-4++&$%0;66(0Q$0%D&0$&90;660,8'#0%D&0&`7&+!&$-&'09!%D0%D&0L\QS;660WL,$5U09,%&+0,$5
Q$F#+:,%!#$0;66X0'D#4850*&0!$-845&5(0GD!'0+&'48%&50!$0%D&0,778!-,%!#$0#F0%D&0;66SL,+3&
>!C&+'(0GD&0:,!$0!:7+#C&:&$%0!'0%D&0!:78&:&$%,%!#$0#F0%D&0.;05&'!3$0F8#90,'0-4++&$%8<
+&,8!'&50*<04'!$30%D&07+#3+,:'01)6dLQHd0W.;05&'!3$0!$0[Q60&$C!+#$:&$%X0,$50\)jJ)
W.;0-#:74%,%!#$0#F0D<5+#5<$,:!-'X(

GD&0%9#S5!:&$'!#$,80:#5&88!$30-#:7#$&$%'0D,C&0*&&$0,55&50%#0%D&0;660L,+3&0>!C&+'0%#
*&%%&+0'477#+%0%D&05&'!3$0,$50&8,*#+,%!#$0#F05&%,!8&5078,$'0F#+0F8##5078,!$0:,$,3&:&$%(0GD&
;660!'0%D&+&F#+&0%#%,88<0!$%&3+,%&50!$0%D&0)+-b!&90[Q60'<'%&:U0!$09D!-D0%D&0:48%!S5!:&$'!#$,8
78,$'0,+&05&'!3$&5(0GD&05&'!3$'0-,$0$#90*&0&C,84,%&50*<0#$&S0,$50%9#S5!:&$'!#$,80:#5&8'
F#+09,%&+0F8#90,$50&-#8#3<U0+&-&7%!C&8<06A1de0,$50Ld;d66S/;U0,$50\)jJ)0,$5
Ld;d66S.;(

]#+0%D&0,''&'':&$%0#F0&-#8#3!-,80,$50,3+!-48%4+,80!:7,-%0%D&0Ld;d66S/;0:#5&80!'04'&5(
GD&0Ld;d66S.;0:#5&805&%&+:!$&'0%D&0!:7,-%'0#$0%&++&'%+!,80,$50,V4,%!-0&-#8#3<U09D&+&,'
\)jJ)0!'04'&50%#0&C,84,%&0!:7,-%'0#$0-4++&$%'0,$509,%&+08&C&8'(

GD&0!$%&$%!#$09,'0%D,%0%D!'0;6609#4850*&05&C&8#7&509!%D0%D&0>,7!50)778!-,%!#$0;&C&8#7:&$%
,77+#,-D(0Z&$-&U0!$0,$0&,+8<0'%,3&0%D&0&$504'&+'0'D#4850*&0!$-845&50!$0%D&05&'!3$07+#-&''(



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

/.

GD&+&F#+&U0,'0,0F!+'%0,-%!C!%<U0'&C&+,809#+2'D#7'09&+&0#+3,$!'&509!%D07#''!*8&0&$504'&+'0,'
7,+%!-!7,$%'(0):#$30%D&:09&+&0+!C&+S'-!&$%!'%'U0;66S5&C&8#7&+'U07#8!-<:,2&+'0,$50[Q6S
'7&-!,8!'%'(0GD&'&07&#78&09&+&0!$%&+C!&9&509!%D0%D&0,!:0%#0:,2&0,$0!$C&$%#+<0#F0%D&04'&+S
+&V4!+&:&$%'0#F0%D&0;66(0GD&0F#88#9!$30V4&'%!#$'09&+&07#'&5O

!" \D,%0,+&U0,--#+5!$30%#0<#4U0%D&02&<S%,'2'0#F0,0;66
!" \D,%0!'0W#$0%D&0'D#+%0%&+:X0%D&0:!$!:4:0F4$-%!#$,8!%<0#F0,0;66U0'4-D0%D,%

<#4+0#+3,$!',%!#$09!8804'&0!%(0)$509D,%0!'0%D&0F4$-%!#$,8!%<0#$0%D&08#$30%&+:(
!" \D,%0!'0HAG0$&-&'',+<0%#0!$-#+7#+,%&0!$0,0;66
!" \D,%0,+&0%D&0+&V4!+&:&$%'0!"#$"%0<#4+0#+3,$!',%!#$0%#0#7&+,%&0,$50:,!$%,!$

,0;66

)'0,0'7!$S#FFU0,%%&:7%'09&+&0:,5&0%#0F#+:48,%&0F4$-%!#$,8!%<0!$07#''!*8&0:#548&'(

GD&0!$%&+C!&9'0D,C&08&50%#0,0$4:*&+0#F0#7!$!#$'U009D&+&0%D&0!$%&$5&509#+2SF8#90#F0%D&0;660!'
%D&02&<S!''4&(0GD&0#7!$!#$'0D,C&0*&&$0%+,$'8,%&50!$%#0-#:7#$&$%'09D!-D0!$07+!$-!78&U0:,<0*&
7,+%0#F0%D&0;66(0]4+%D&+:#+&U0'&C&+,80,'7&-%'09D!-D0-#4850*&0,$,8<'&509!%D0%D&0;660D,C&
*&&$0:&$%!#$&5(0Q$0%D&0%,*8&0*&8#90%D&0-#:7#$&$%'0,$50,'7&-%'0,+&07+&'&$%&5O

!"#$"%&%'( )($&*'(
@-/&%17/">&'.&,"#-'MN@B';1,&.O
9%&1/"-#'1'7157$51/"4-'#%".
9157$51/&'M(*'1-.'2*O
G-15I,",'M@/&%1/">&O
P%&,&-/1/"4-'MQ16,L'-$=;&%,L'%1-#&O
Q1"-/&-1-7&'MQ4-"/4%"-#O
R,&%'5&>&5,'M6%4S&7/'=1-1#&%,L'/&70-"7"1-,L
,7"&-/",/,O
@-:4%=1/"4-'M701%/T.1/1;1,&L'4%#1-",1/"4-L
.1/1O

B4"5
Q4%60454#I
U7454#I
D">&%T&-#"-&&%"-#
V1/$%&
9$5/$%&T0",/4%"715
94,/,

)$0!:7#+%,$%0!''4&09D!-D0-,:&0#4%0#F0%D&0!$%&+C!&9'0D,'0%#05#09!%D0%D&07+#7&+%!&'(
]4$-%!#$,8!%<0,'09&880,'0:#548,+!%<0,+&034!5&50*<0%D&07+#7&+%!&'0#F0%D&0'<'%&:(0GD&0!$%&+C!&9'
D,C&08&50%#0%D&0F#88#9!$30W$#%0&`%&$'!C&X08!'%0#F07+#7&+%!&'O

!" 6<'%&:S7+#7&+%!&'
!" Y#548,+05&'!3$
!" J'&+0F+!&$58<
!" "#$$&-%!#$09!%D0,8+&,5<0&`!'%!$30,$504'&50'#F%9,+&
!" "8!&$%S'&+C&+0,778!-,%!#$'
!" \#+2F8#907+#7&+%!&'
!" ;&'!3$0,$50%&'%!$30'D#4850*&07#''!*8&0W,$50-#$'!'%&$%X0#$05!FF&+&$%0'-,8&

8&C&8'
!" ;&:,$50F#+0F,'%0!%&+,%!C&07+#-&''0,$50,*!8!%!&'0F#+07&+F#+:!$30V4!-20'-,$'
!" >&'48%0,$507+&'&$%,%!#$07+#7&+%!&'
!" )%08&,'%0,'03##50,'0-4++&$%07+#-&54+&'
!" ;&$#%,%!#$0#F0,04$-&+%,!$%<0+,$3&
!" )*!#%!-0+&'48%'0'D#4850*&0'!:48,%&50:#+&0,--4+,%&0%D&$0%D&0#%D&+0+&'48%'
!" "D,+%S*,'&507+&'&$%,%!#$



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

/=

)7,+%0F+#:0%D&'&07+#7&+%!&'U0%9#0#%D&+0!:7#+%,$%07#!$%'0'D#4850*&0:&$%!#$&5(0GD&0!$'%+4:&$%
'D#485O

!" ]#+:,8!'&0&`!'%!$307+#-&54+&'0#$0%D&0*,'&0#F04$!F#+:0,$50,--&7%&5
:&%D#5'0,$505,%,0F+#:0,$50%#9,+5'0%D&0;66

!" 6477#+%0-4++&$%09#+2F8#90,$50-4++&$%05&-!'!#$07+#-&''

d'7&-!,88<0%D&08,'%07#!$%0W-#:*!$&509!%D0%D&0,8+&,5<0:&$%!#$&50-#$$&-%!#$09!%D0&`!'%!$3
'#F%9,+&X0!'0&''&$%!,80F#+0%D&0-+&,%!#$0#F00&$#43D0'477#+%0,:#$3'%0%D&07&#78&0!$0%D&0F!&85U0'4-D
%D,%0%D&0;6609!880+&,88<0*&04'&50#$0%D&0F8##+(

dC,84,%!#$0#F0%D&'&07+#7&+%!&'U0,'7&-%'0,$50-#:7#$&$%'0D,'08&50%#0,05&'-+!7%!#$0#F
F4$-%!#$,8!%<0%D,%0%D&0;660'D#48507#''&''(0GD&0:#'%0!:7#+%,$%0-#:7#$&$%'0,+&08!'%&50*&8#9(
!" [Q6S&$C!+#$:&$%0!'0&''&$%!,8
!" d$,*8&0,038#*,80WD&$-&0#F%&$0/;X0,$,8<'!'0W*#%D0!$05&'!3$0,$50-,8-48,%!#$a08&$3%D'-,8&0#F

'&C&+,802!8#:&%+&'XU0,'09&880,'0,0:#+&05&%,!8&505&'!3$0W8!:!%&50%#0,0'!$38&0F8##578,!$U
8&$3%D'-,8&0'&C&+,80D4$5+&50:&%&+'X

!" Q$%&+,-%!C&05&'!3$0W%D&0,8+&,5<0:&$%!#$&50-<-8&0#F0C!'!#$U0:&,'4+&'U0,$50%&'%!$30,3,!$'%
%D&0C!'!#$XU07+&F&+,*8&05!+&-%0'2&%-D0#$0,0[Q6S:,7

!" d$,*8&0-#:7,+!'#$0#F05!FF&+&$%0-,'&U09!%D0+&'7&-%0%#0,0W,5B4'%,*8&X0%,*8&0#F0+&8&C,$%0&FF&-%'

]!$,88<U0!%0!'09#+%D0:&$%!#$!$30%D,%0,:#$30%D&0!$%&+C!&9&50,0V4!%0'-&7%!-0,%%!%45&0%#9,+5'
;66S'0!$03&$&+,80&`!'%'(0GD&0:,!$0+&,'#$0!'0%D,%0,08#%0#F07&#78&0'&&0,0;660,'0,0*8,-20*#`
9D!-D07+#54-&'0F,-%'0,$50F!34+&'a0%D&04'&+05#&'$_%0+&,88<0D,C&0'!3D%0#+0-#$%+#80#C&+0%D&09,<
%D&'&0F,-%'0,$50F!34+&'0,+&07+#54-&5(0GD&+&F#+&U0,08#%0#F07&#78&0D,C&0!$5!-,%&50%D,%0%D&<09,$%
%D&0'<'%&:0%#07+#54-&04$-&+%,!$%<0+,$3&'U0+,%D&+0%D,%0F#+0!$'%,$-&0B4'%0,09,%&+08&C&80!$0%D&0+!C&+U
#+0%D&0'&5!:&$%,%!#$0!$023g:.(

\!%D0%D&0;66SL>0!%09!880*&07#''!*8&0%#0-,++<0#4%0'%45!&'08!2&0%D&0>C>S'%45<0,'09&880,'0'%45!&'
F#+05&%,!8&505&'!3$0,$50#+3,$!',%!#$0#F0+!C&+*,$2'(

+,-%./0%*'-"%(."/.122.3,45&.6-7&4(

GD&0:,!$0F4$-%!#$'0#F0%D&0;66SL>00,+&O

!" %#0:,2&0!$F#+:,%!#$0#$0%D&0'%45<0,+&,0,--&''!*8&U

!" %#05&F!$&07+#B&-%'0,$50-#:*!$,%!#$'0#F07+#B&-%'0WC,+!,$%'XU

!" %#0&`&-4%&0-,8-48,%!#$'0#$0&FF&-%'U

!" %#0,$,8<'&0+&'48%'0,$50%#07+#54-&0+&7#+%'0%#07+&'&$%0&FF&-%'0#F0:&,'4+&'(

GD&0;660L,+3&0>!C&+'0!$'%+4:&$%0D,'0,0J'&+0Q$%&+F,-&0WJQX0F+#:09D!-D0%D&05!FF&+&$%0F4$-%!#$'
#F0%D&0;660-,$0*&0&,'!8<0-,++!&50#4%(0GD!'0JQ0D,'0-D,$3&505+,:,%!-,88<0-#:7,+&509!%D0%D&
>C>0;66U0%D&+&0!'0,0-#:78&%&0!$%&3+,%!#$09!%D0[Q60'<'%&:'0,$50'7,%!,80!$F#+:,%!#$0!'
!$-845&50!$0%D&0'<'%&:0!$0,0:#+&0!$%&+,-%!C&09,<(



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

/@

!"#$%&'(()'W>&%>"&A'4:'/0&'*BB'X1%#&'D">&%,

)7,-8,98& . -%/"4#,'-"%. -%. ':&.(;('&#
A$&0#F0%D&0:#'%0!:7#+%,$%0-#:7#$&$%'0#F0,0;660!'0!%'09&880'%+4-%4+&50!$F#+:,%!#$0'<'%&:(
GD!'0!$F#+:,%!#$0-,$0*&0!$F#+:,%!#$0'%#+&50!$0%D&05,%,*,'&09D!8&0!$!%!,%!$30%D&0;66U0%D&
;#-4:&$%,+<0Q$F#+:,%!#$0'<'%&:0W;Q6XU0*4%0,8'#0%D&0!$F#+:,%!#$0'%#+&509D!8&04'!$30%D&0;66U
%D&0d`7&+%06<'%&:0Wd6X(

GD&0;Q607+#C!5&'0&,'<0,--&''0%#0!$F#+:,%!#$0&!%D&+0*<08#-,%!#$0W'&8&-%&50#$0,0:,7X0#+0F4$-%!#$
#F0%D&0+!C&+0'<'%&:U0'4-D0,'0',F&%<U0$,C!3,%!#$U0&%-((0)''!'%&50*<0%D&0;Q60%D&04'&+0:,<0-,++<0#4%
,0V4!-20'-,$0#F08#-,80,$50+&3!#$,8078,$'0*&F#+&0,0$&90!$!%!,%!C&0F#+0+!C&+0F8##5078,!$
:,$,3&:&$%0!'0F#+:48,%&5(0GD&0;#-4:&$%,+<0Q$F#+:,%!#$0'<'%&:00!'04'&50%#0&$%&+0,$50+&%+!&C&
,$<05,%,0+&8,%&50%#0%D&07+#B&-%0,+&,U0!$0C,+!#4'0F#+:,%'08!2&0Y!-+#'#F%0\#+5U0d`-&80,$50!:,3&'(

GD&0d`7&+%06<'%&:00-#$%,!$'0%D&0+&'48%'0#F07+&C!#4'0,$,8<'&'0-,++!&50#4%09!%D0%D&0;66(0)'
'4-D0!%07+#C!5&'0,02$#98&53&0*,'&0#$07+#:!'!$30:&,'4+&'0,$50'%+,%&3!&'0%#0,-D!&C&0-&+%,!$
#*B&-%!C&'0#F0+!C&+0F8##5078,!$0:,$,3&:&$%(0GD&0d`7&+%06<'%&:00,8'#0,''!'%'0%D&04'&+0!$
5&C&8#7!$30!$'!3D%0!$0%D&0V4,$%!%,%!C&0,$50V4,8!%,%!C&0!:7,-%'0#F0:&,'4+&'0!$0%D&0+!C&+0'<'%&:(
Q%07+#C!5&'0'433&'%!#$'0%D+#43D09D!-D0%<7&0#F0:&,'4+&'0%D&0#*B&-%!C&'0S05&'!+&50!:7,-%'0S0#F
+!C&+0,$50F8##5078,!$0:,$,3&:&$%0:,<0*&0+&,8!'&5(0Q$07+,-%!-&0%D!'0:&,$'0%D,%09!%D!$0%D&0;66
L,+3&0+!C&+'05,%,0!'0&`-D,$3&50*&%9&&$0%D&0!$F#+:,%!#$0'<'%&:0,$50%D&0-,8-48,%!#$0'<'%&:(
d,-D0%!:&0%D&0;660!'04'&50!%'05,%,*,'&09!880*&0F&509!%D03&$&+,%&50!$F#+:,%!#$0F+#:0+&'48%'0#F
,778!&50,8%&+$,%!C&'(0H&`%0%!:&0%D&04'&+09!880F#+:48,%&0$&90,8%&+$,%!C&'0:#+&0!$F#+:,%!#$09!88
*&0,C,!8,*8&(

GD&0!$F#+:,%!#$0'<'%&:0!'0:,7S*,'&50,$50,88#9'0%D&04'&+0%#04'&03&#3+,7D!-,80!$F#+:,%!#$
9D!-D0!'0'%#+&50!$0,0-&$%+,80[Q605,%,*,'&(0\!%D0%D&0!$F#+:,%!#$0'<'%&:U0+&'48%'0-,$0*&
7+&'&$%&50!$0,33+&3,%&505,%,U03+,7D'U0%,*8&'0,$50:,7'(



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

/E

GD&0:,!$0'%+4-%4+&0#F0%D&0;66SL>0!'0*,'&50#$0@0'%&7'09D!-D0-,$0*&0%,2&$O

(Y'&Z654%&
2Y'.&,"#-[.&:"-&
8Y'74=6$/&
<Y'1-15I,&

GD&'&0@0'%&7'0-,$0*&0%,2&$0!%&+,%!C&8<0!F0$&-&'',+<U05&7&$5!$30#$0%D&0+&'48%'0#F0%D&
-#:74%,%!#$'(0]!34+&0/=0'D#9'0%D&0'%&7'U0,$50%D&0:#548&'09D!-D0F#+:0%D&0'%&7'(

1&/-%&.$4"<&*'( .,%=.*"#9-%,'-"%(."/.$4"<&*'(
GD&0;660,88#9'0%D&04'&+0%#05&C&8#7078,$'0#$05!FF&+&$%0'-,8&'0*<0!$%&+,-%!C&04'&0#F0,05&'!3$
:#548&(0GD&+&0!'0,05+,F%05&'!3$0:#5&0,$50,8'#0,05&%,!8&505&'!3$0:#5&(0;4+!$30!$%&+,-%!C&
'7,%!,805&'!3$0#F078,$'0%D&04'&+0-,$04'&0%D&05+,9!$30F,-!8!%!&'0#F0%D&0[Q6(0G#0F,-!8!%,%&0%D&
7+#-&''0#F0'7,%!,805&'!3$!$3U0*,-23+#4$50:,7'0-,$0*&04'&5(0GD&04'&+0-,$05&F!$&0,+&,'09!%D0,
D!3D07#%&$%!,80F#+0$,%4+,805&C&8#7:&$%0#+0'&$'!%!C&0,+&,'09D&+&0!%0!'0$#%09!'&0%#0,778<
:&,'4+&'(

GD&0*,'!'0#F0&,-D05&'!3$0!'0%D&05&'-+!7%!#$0#F0,07+#B&-%(0)07+#B&-%0!'05&F!$&50*<0,08#-,%!#$0#F
#$&0#+0:#+&0:&,'4+&'U09D!-D0,+&05&'-+!*&50*<0%D&!+07,+,:&%&+'0W8!2&05+&53!$305&7%D0!$0-,'&0#F
%D&08#9&+!$30#F0,0+!C&+0F8##5078,!$X(0)0C,+!,$%0-#$'!'%'0#F0#$&0#+0:#+&07+#B&-%'(0"#:7#'!$30,

!"#$%&'(2)'B/%$7/$%&'4:'/0&'*BB



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

/I

C,+!,$%0!'05#$&0*<0'&8&-%!$30,0$4:*&+0#F07+#B&-%'U09D!-D0,+&05!'78,<&50#$0%D&0:,70,%0%D&!+
7+#7&+08#-,%!#$'(

6-&$,+!#'05&'-+!*&
7#''!*8&0F4%4+&
5&C&8#7:&$%'0+&8,%&5
%#0%D&0+!C&+0'<'%&:U
9D!-D0,+&0$#%
!$F84&$-&50*<0%D&
:,$,3&:&$%0#F0%D&
+!C&+0'<'%&:09!%D!$0%D&
'%45<0,+&,(0)$0&`,:78&
#F0,0'-&$,+!#0C,+!,*8&
:,<09&880*&0%D&
!$-+&,'&0#F0%D&0+!C&+
5!'-D,+3&'054&0%#
-8!:,%&0-D,$3&(

GD&0-#:*!$,%!#$0#F0,0C,+!,$%0,$50,0'-&$,+!#05&'-+!*&'0,0-,'&(0Q%0!'07#''!*8&0%#0,550,
5&'-+!7%!#$0,$50,0'&8&-%!#$0#F0#C&+,88U0$#%0'!%&0+&8,%&50:&,'4+&'(0GD&0F!34+&0*&8#90'D#9'0%D&
+&8,%!#$'D!70*&%9&&$07+#B&-%'U0C,+!,$%'0,$50-,'&'(

+&,(04&( .,7,-8,98&./"4 .&7,80,'-"%. -%. ':&.122

)08#98,$50+!C&+0!'0D,'0'#:&0%<7!-,80-#:7#$&$%'U0,0$,C!3,%!#$0-D,$$&8U03+#<$&'U
&:*,$2:&$%'U0F8##5078,!$'0,$505!2&'(

;4&0%#0-8!:,%&0-D,$3&0,$50,05!FF&+&$%07&+-&7%!#$0#F0+!'20%D&05&'!3$05!'-D,+3&0#F0:,$<0+!C&+
'<'%&:'0%&$500%#0*&-#:&0D!3D&+(0\!%D#4%0F4+%D&+0:&,'4+&'U0%D!'0,8'#0:&,$'0D!3D&+05&'!3$
9,%&+08&C&8'(0GD&04$5&+$&,%D0F!34+&03!C&'0,$0#C&+C!&90#F07#''!*8&0:&,'4+&'0%D,%0-#4850*&

!"#$%&'(8)'D&51/"4-,0"6';&/A&&-'=&1,$%&,L'6%4S&7/,L'>1%"1-/,L
,7&-1%"4,'1-.'71,&,

R3294   E000418n

dike groyne embankment

flood plain navigation channel

!"#$%&'(<)'3I6"715'74=64-&-/,'4:'1'54A51-.'%">&%



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

/K

%,2&$0%#0-D,$3&0%D&05&'!3$0#F0+!C&+0'<'%&:'0!$0#+5&+0%#07+&C&$%0,0+!'&0!$05&'!3$09,%&+08&C&8'(

GD&0;66SL,+3&0>!C&+'0#FF&+'0,0'%+4-%4+&50,$,8<'!'07+#-&54+&0%#0,$,8<'&0%D&0&FF&-%'0#F0%D&
:&,'4+&'0!$0%D&0+!C&+U0,'09&880,'0#$0+!C&+0&$3!$&&+!$30&FF&-%'U0&-#8#3!-,80&FF&-%'0,$50-#'%'(

Q$0#+5&+0%#0,''&''0%D&0D<5+#8#3!-,80!:7,-%'U0:&,'4+&'0,+&0%+,$'8,%&50!$%#0-D,$3&'0!$0%D&
3&#:&%+<0#F0%D&0+!C&+*&50#+0+#43D$&''0C,84&'0!$0%D&0D<5+,48!-0:#5&8(0>&3,+5!$30:&,'4+&'0%D,%
!$C#8C&0-D,$3&'0!$0C&3&%,%!#$U0%D&+&0!'0,0F&&5*,-20:&-D,$!':07#''!*8&09D&+&0!%0!'0-D&-2&5
9D&%D&+0%D&0D<5+,48!-0-!+-4:'%,$-&'0!$54-&50*<0%D&0:&,'4+&0,+&0-#:7,%!*8&09!%D0%D&05&'!+&5
C&3&%,%!#$(

"#'%'0,+&05&%&+:!$&50*,'&50#$0%D&0-!C!809#+2'0!$C#8C&5U0&'7&-!,88<0%D&0C#84:&0#F0:#C&5
:,%&+!,8a0%D&0,-V4!'!%!#$0#F08,$50W#+0+&!:*4+'&:&$%0#F0!$54-&505,:,3&XU0,$50,55!%!#$,8
#7&+,%!#$0,$50:,!$%&$,$-&0-#'%'(

]!34+&0/I07+#C!5&'0,$0!884'%+,%!#$0#F0%D&0%<7&'0#F0:&,'4+&'0!$C#8C&5(0)0%#%,80$4:*&+0#F0=P
:&,'4+&'0D,C&0*&&$0!:78&:&$%&5(

)F%&+0%D&0:&,'4+&'0D,C&0*&&$05&F!$&50F#+0,880%D&07+#B&-%'0-#$-&+$&5U0%D&0;660%,2&'0-,+&0#F0%D&
%+,$'F#+:,%!#$0#F0%D&0:&,'4+&'0#F0%D&0$&9078,$0!$%#0:#5&80!$74%0F#+0%D&05!FF&+&$%0:#5&8'(

>?&*0'&.*,8*08,' -"%(."%.&//&*'(
Q$0%D&0;660:,%D&:,%!-,80:#5&8'078,<0,0-&$%+,80+#8&0!$0!:7,-%0,''&'':&$%(0GD&0:,%D&:,%!-,8
:#5&8'07+#C!5&0!$'!3D%0!$0%D&0!:7,-%'0#$0:,$<0,'7&-%'(0GD&'&0!:7,-%'0,+&0&`7+&''&50!$0&FF&-%
#F0%D&0-,'&0#$0%D&0+!C&+0&$C!+#$:&$%(0\!%D0%D&05&%&+:!$,%!#$0#F0&FF&-%'0,05!'%!$-%!#$0!'0:,5&
*&%9&&$0%D&0D<5+#5<$,:!-0,$50:#+7D#8#3!-0&FF&-%'U0,$50%D&0#%D&+0&FF&-%'(0GD&0&FF&-%'0#F0,
-,'&0-,$0*&05&%&+:!$&50F#+0%D&0F#88#9!$30,'7&-%'O

!" Q$-+&,'&0#F09,%&+08&C&8'

!" "#'%'a

!" b,84&'0#F0%D&08,$5'-,7&0V4,8!%<a

!" ?+&5!-%!#$0#F0%D&05!'%+!*4%!#$0#F0&-#%#7&'a

!" ;!'%+!*4%!#$0#F0,0$4:*&+0#F0!$5!-,%#+0'7&-!&'0WF,4$,Xa

!" H,C!3,*!8!%<a0,$5U

!" 6&5!:&$%,%!#$0#F0%D&0F,!+9,<(

0"#0'A1/&%'5&>&5

F

(
2
8
<

54A&%"-#'4:'#%4I-&,
.&&6&-"-#'54A':54A'701--&5
%&=4>"-#'0I.%1$5"7'4;,/175&,
54A&%"-#':544.'651"-,

?
C
E
F

547155I',&//"-#';17+'."+&,
,&//"-#';17+'."+&,'4-'1'51%#&',715&
.&/&-/"4-'%&,&%>4"%
%&.$7/"4-'51/&%15'"-:54A

E

( (
2

54A'A1/&%'5&>&5
?L'C 8

<

!"#$%&'(?)'3I6&,'4:'=&1,$%&,'"=65&=&-/&.'"-'/0&'*BB



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

/M

]#+0,0$4:*&+0#F0,'7&-%'0%D&05&%&+:!$,%!#$0#F0%D&0&FF&-%05&7&$5'0#$0%D&0+&'48%0#F0%D&
D<5+#5<$,:!-0,$50%D&0:#+7D#8#3!-0-#:74%,%!#$(0A%D&+0&FF&-%'0-,$0,8'#0*&0-,8-48,%&5
!$5&7&$5&$%8<(

GD&0&FF&-%'0,+&0&`7+&''&50!$0,33+&3,%&50C,84&'U09D!-D0,+&05!'78,<&50!$0%D&0%,*8&0#F0&FF&-%'(0Q$
%D&0;66SL>0%D&0&-#8#3!-,80:#548&0Ld;d660!'04'&50%#05&%&+:!$&0%D&0+&'48%!$305!'%+!*4%!#$0#F
%D&0&-#%#7&'0,$50%D&0'7&-!&'(0GD&0'%,+%!$307#!$%0#F0%D&0-,8-48,%!#$'0!'0%D&0,5,7%,%!#$0#F0%D&
3&#:&%+<0,$50%D&0+#43D$&''0#F0%D&0-+#''0'&-%!#$'0!$0%D&0!$74%0F!8&0%#05&'-+!*&0%D&0'&8&-%&5
:&,'4+&'(00G#05&%&+:!$&0%D&0+#43D$&''0C,84&'U0%D&04'&+S5&F!$&50%,+3&%0&-#%#7&0!'04'&5(0Q%0!'
,8'#07#''!*8&0%#0'&8&-%0,$0,4%#$#:#4'05&C&8#7:&$%0!$0'%&,50#F0,0%,+3&%0&-#%#7&(

)F%&+0%D&0-,8-48,%!#$0#F0D<5+#5<$,:!-'0,$50:#+7D#8#3<U0!%0!'07#''!*8&0%#0-,++<0#4%0,0$&9
,$,8<'!'0#F0%D&0&-#8#3<U09D!-D0%,2&'0!$%#0,--#4$%0%D&0-D,$3&'0#F0D,*!%,%0F,-%#+'08!2&0F+&V4&$-<
,$5054+,%!#$0#F0!$4$5,%!#$(00)05!FF&+&$%0,'7&-%0#F0%D&0&-#8#3!-,80:#548&0!'0%D&07#''!*!8!%<0%#
-,8-48,%&0$#%0#$8<0,07+&5!-%&50F!$,80'!%4,%!#$U0*4%0,8'#0%#05&'-+!*&0%D&0D<5+#5<$,:!-0&FF&-%'0#F
%D&0&-#8#3!-,805&C&8#7:&$%0*<0-#:74%!$30%D&09,%&+08&C&8'0F#+0,0$4:*&+0#F05&C&8#7:&$%0'%,3&'
,$50%,2!$30%D&!+0&FF&-%'0#$0%D&0D,*!%,%0F,-%#+'0!$%#0,--#4$%0!$0%D&0$&`%0%!:&0'%&7(

)$0&`,:78&0#F0%D&0&FF&-%'0%,*8&09!%D0,33+&3,%&505,%,0F#+0.;SD<5+#5<$,:!-'0!'0'D#9$0!$0F!34+&
/I(

!"#$%&'(C)'*BB'/1;5&'4:'&::&7/,



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

/N

)%,8;(-( ."/ .4&(08 '( .,%=.4&$"4' -%5."/.&//&*'( ."/ .#&,(04&(
?8,$$!$30F#+0+!C&+0,$50F8##5078,!$0:,$,3&:&$%0!'0,0-#$%!$4#4'0,$505<$,:!-07+#-&''(0GD&+&
9!880,89,<'0*&0%D&0$&&50%#0,5B4'%0,07#8!-<0%#0-D,$3!$30-!+-4:'%,$-&'(0GD&04'&0#F0,0;66
F#+:,8!'&'0%#0'#:&05&3+&&0%D&078,$$!$307+#-&''0F#+0+!C&+0,$50F8##5078,!$0:,$,3&:&$%(0GD&
2$#98&53&0#F0,0%&,:0#F0&`7&+%'0!'0-#$5&$'&50%#0,08,+3&0&`%&$50!$%#0:#5&8'0,$507+#-&54+&'(
GD+#43D0!$%&3+,%!#$0#F0:48%!S-+!%&+!,0&C,84,%!#$07+#-&54+&'09!%D0+!C&+0:#5&8'0,0'<'%&:0!'
-+&,%&509!%D09D!-D09,%&+0+&'#4+-&'078,$$&+'0,+&0,*8&0%#0'<'%&:,%!-,88<0,$50V4!-28<0&C,84,%&0,
8,+3&0$4:*&+0#F078,$'0!$0,0-#:7+&D&$'!C&0:,$$&+(0GD&0&FF!-!&$-<0S0!$0%!:&0,$50-#'%'0S0,'09&88
,'0%D&07#''!*!8!%<0#F0+&7+#54-%!#$0#F
%D&0,$,8<'&'0,+&0,$0!:7#+%,$%0,''&%0#F
%D&0;660,77+#,-DU0&'7&-!,88<09D&$0,
8,+3&0$4:*&+0#F0,8%&+$,%!C&'0D,C&0%#
*&0&C,84,%&50,--#+5!$30%#0,0-8&,+8<
5&F!$&50:&%D#5#8#3<(

)F%&+0-#:74%,%!#$0#F0%D&0/;S0,$50.;
+&'48%'U0%D&'&0-,$0*&0,$,8<'&509!%D
%D&0!$F#+:,%!#$0'<'%&:(0>&'48%'0#F0%D&
:,%D&:,%!-,80:#5&8'0-,$0*&
5!'78,<&50!$03+,7D'0,$50:,7'(0)F%&+
,33+&3,%!#$0#F0%D&0+&'48%'0%D&<0-,$
,8'#0*&05!'78,<&50!$0%D&0%,*8&0#F
&FF&-%'(

GD&0d`7&+%0'<'%&:0-,$0*&04'&50!$0%D&
,$,8<'&'0%#0-#:7,+&0%D&0+&'48%'0#F
5!FF&+&$%0-,'&'09D!-D0&,-D0#%D&+(0GD&
$&98<0-#:74%&50-,'&0-,$0%D&+&F#+&
*&0-#:7,+&509!%D0'#:&0'%,$5,+5
'!%4,%!#$'U0:,2!$30!%0&,'!&+0%#0&C,84,%&0%D&0&FF&-%'0#F0%D&0:&,'4+&'0%,2&$(

!"#$%&'(E)'N%160"715'6%&,&-/1/"4-'4:'%&,$5/,

!"#$%&'(F)'G55471/"4-'4:'A&"#0/,'/4',74%&,



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

.P

Y5

Y4

Y3

Y2

R2R3R4R5

W4

W2

Y(

D(

\(
](

W3

.%3"*,3",

EF

FEE

GDFE

GDH

!"#$%&'(H)'^1;"/1/',$"/1;"5"/I'6&%',&7/"4-':4%';"//&%-'M64/&-/"15'-$=;&%'4:';%&&."-#
61"%,OL'1';"%.'4:'%&&.,'1-.'=1%,0&,'M"-':"-15',/1#&'4:'',$77&,,"4-OY

="8 H%4.I)2.&.*&'5*)$5*,4
;&%&$%!#$07#$5'0,+&07#85&+'0,$50#%D&+0,+&,'0%D,%0-,$0*&0F8##5&50!$0,0-#$%+#88&509,<0,%0-&+%,!$
9,%&+08&C&8'0!$0%D&0+!C&+(0Q$0%D!'09,<0%D&<07+#C!5&0,0'%#+,3&0#77#+%4$!%<0F#+0%D&07&,20#F0%D&
F8##5(

?+&8!:!$,+<0C&+'!#$'0#F0%D&0;660D,C&0*&&$04'&50%#0,$,8<'&0%D&0&FF&-%'0#F05!FF&+&$%0%<7&'0#F
+!C&+0:&,'4+&'0,$508,$5'-,7&078,$$!$307+#B&-%'0,8#$30%D&0+!C&+0>D!$&0*+,$-D&'0!$0GD&
H&%D&+8,$5'U09D!8&0%D&0;66SL>0D,'0,8'#0*&&$0,778!&50%#0'%45<0%D&0&FF&-%'0#F05&%&$%!#$07#$5'
!$0[&+:,$<0#$0%D&0[&+:,$S;4%-D0L#9&+0>D!$&0,+&,(

discharge
(m /s)3

time (days)

discharge
(m /s)3

time (days)

floodwave just upstream
detention basin intake

floodwave just upstream
detention basin intake

flood wave just downstream
of detention basin intake

flood wave just downstream
of detention basin intake

!"#$%&'2K)'U::&7/,'4:'."::&%&-/'17/">1/"4-'5&>&5,'4:'.&/&-/"4-'64-.,'4-':544.'5&>&5,
"-'/0&'%">&%Y



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

./

GD&0;6609,'04'&50%#05&%&+:!$&0%D&0&FF&-%0#F0,0%#%,80#F0/P0!$%&+C&$%!#$'0W7+#B&-%'X0#F09D!-D
F#4+09&+&05!2&S5!'78,-&:&$%0:&,'4+&'U0F!C&09!%D!$S5!2&05&%&$%!#$0:&,'4+&'0,$50#$&0,
9!$%&+*&505&%&$%!#$0,+&,(0\!%D!$0%D&0;660&,-D0!$%&+C&$%!#$09,'08,!50#4%0,'0,0'&7,+,%&07+#B&-%(
J'!$30%D&0/P07+#B&-%'0,0%#%,80#F0/=/0-,'&'09,'05&%&+:!$&50,$50'&8&-%&50F#+0/;05<$,:!-
-,8-48,%!#$'(0A$&0-,'&0F#+0&,-D0'&7,+,%&07+#B&-%U0#$&0-,'&0F#+0%D&0-#:*!$&505&%&$%!#$07+#B&-%'U
#$&0-,'&0F#+0%D&0-#:*!$&505!2&S5!'78,-&:&$%07+#B&-%'0,$50#$&0-,'&0F#+0,8807+#B&-%'0-#:*!$&5(
GD&05!'-D,+3&'0,$509,%&+08&C&8'009!%D0%D&0!$%&+C&$%!#$'09&+&0-#:7,+&509!%D0%D&0+&F&+&$-&0-,'&
W$#0!$%&+C&$%!#$'X0#$0%D&08#-,%!#$'0,8#$30%D&0+!C&+(

E :%(.$20/%(0*,(!*9".%''"(!,)/%(0

GD!'07+#B&-%0-,$0,-%4,88<0*&05!C!5&50!$%#0%9#07,+%'O0%D&05&C&8#7:&$%0#F0%D&0;660!%'&8FU0,$50%D&
,778!-,%!#$0#F0!%0#$0,0-,'&0'%45<05&,8!$309!%D0+&%&$%!#$0!$0H#+%D+D!$&0\&'%7D,8!,(0"#$-84'!#$'
,$50+&-#::&$5,%!#$'0-,$0*&05+,9$0F#+0*#%D07,+%'U09D&+&0%D&0-#$-84'!#$'0,$5
+&-#::&$5,%!#$'0F#+0%D&0-,'&0'%45<0#*C!#4'8<0D,C&0,0:#+&0%&-D$!-,80$,%4+&(

B"! H5*3(64'5*4
)0%#%,80#F0F#4+05!2&05!'78,-&:&$%0:&,'4+&'0WF8##578,!$09!5&$!$3XU0F!C&05&%&$%!#$0:&,'4+&'
!$'!5&0%D&05!2&S7+#%&-%&50,+&,0,$50#$&05&%&$%!#$0:&,'4+&0!$0%D&0F8##578,!$09&+&0!$C&'%!3,%&5
4'!$30%D&0;66(0GD&0F#88#9!$30-#$-84'!#$'0,+&0*,'&50#$0,0'-&$,+!#0%D,%04'&'0,$047S'-,8&5
C&+'!#$0#F0%D&0/NMM0F8##50W,0:48%!S7&,2&50&C&$%X0,%0)$5&+$,-D%0,$505<$,:!-0-,8-48,%!#$'(
>&7#+%&50+&54-%!#$'0!$09,%&+08&C&80,+&0%D#'&0'&&$0,%0L#*!%D0W2:0MEMX04$8&''0'%,%&50#%D&+9!'&(

!" AF0,8805&%&$%!#$0:&,'4+&'0%D&0#$&0,%01<8&+9,+50'D#9&50%D&08,+3&'%0:,`!:4:
+&54-%!#$0!$09,%&+08&C&80WE(I0-:X0,8%D#43D0%D&0+&54-%!#$0,%0%D&0D!3D&'%07#!$%0#F0%D&
F8##507&,209,'0:4-D08&''0,%0=0::(0GD&0:&,'4+&0,%0ek8$SL,$3&80W%D&0:#'%047'%+&,:
:&,'4+&X0'D#9&50%D&0':,88&'%0+&54-%!#$O0,0:,`!:4:0#F0M0::0,$50,0+&54-%!#$054+!$3
%D&0D!3D&'%07#!$%0#F0%D&0F8##507&,20#F08&''0%D,$0/0::(0"#:*!$!$30,8805&%&$%!#$
:&,'4+&'0!$0#$&0;660-,8-48,%!#$03!C&'0,0:,`!:4:0+&54-%!#$0#F0N(@0-:09D!8&0%D&0'4:
#F0,880'&7,+,%&0-,'&'03!C&'0/=(N0-:(0GD!'0!'0-,4'&50*<0%D&0F,-%0%D,%0%D&0:,`!:4:
+&54-%!#$0#F0%D&0-,'&'0!'0#*%,!$&50,%0,05!FF&+&$%0%!:&0F#+0&,-D0-,'&(

000000000000000000000000000000000000000000000000000000
&'(#)'*+),)%#'-./0&101&2'#$)'3)40&'54,)'54%%6#'7)'+8%'4,'#$)'%))9)9'3)4,8+)'",'%6#'!6+:"%;'<)#=

culvert

inflow

outflowPOLDER (detention area Altenheim
near Straatsburg

POLDER 2

,3",*F*CEG*6,
!")"()/%(**#%$2'"*F*=@*'/$$/%(*'

,3",*F*=HG*6,
!")"()/%(*#%$2'"*F*I*'/$$/%(*'

G

G

!"#$%&'2()'P51-,':4%'/0&'G5/&-0&"='.&/&-/"4-'64-.,



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

..

!" GD&0+&54-%!#$0,%0%D&0&`,-%0%!:&0#F0%D&0D!3D&'%07#!$%0#F0%D&0F8##507&,20!'08,+3&'%0F#+
%D&01<8&+9,+50:&,'4+&a0,0=::0+&54-%!#$(0GD&0-#:*!$&50&FF&-%0#F0,8805&%&$%!#$
:&,'4+&'0-,4'&'0,0+&54-%!#$0,%0%D&0D!3D&'%07#!$%0#F0%D&0F8##507&,20#F0N0::U0%D&0',:&
,:#4$%0,'0%D&0'4:0#F0,880'&7,+,%&0:&,'4+&'(

!" )%0[+!&%&+*4'D0,05&%&$%!#$0:&,'4+&09!%D!$0%D&0F8##578,!$09,'04'&5(0Q%0-,4'&50,0.
::0!$-+&,'&0!$09,%&+08&C&8054+!$30%D&07&,20,$50,0:,`!:4:0+&54-%!#$0#F0/(I0-:0,%0,
%!:&0*&F#+&0%D&0F!+'%07&,2(

!" Q$03&$&+,80%D&0:,`!:4:0+&54-%!#$0#*%,!$&509!%D0%D&0F8##578,!$09!5&$!$3
:&,'4+&'0!'0'&&$0,%0%D&0D!3D&'%07#!$%0#F0%D&07&,20:,2!$30%D&:0C&+<0&FF&-%!C&0,%08#-,8
,$5047'%+&,:09,%&+08&C&80+&54-%!#$'(0GD&0#*%,!$&50+&54-%!#$'0,%0%D&07&,20#F0%D&0F8##5
+,$3&0F+#:0I0-:0WQ%%&+0Z!::&83&!'%X0%#0.M0-:0WY#$D&!:X(0GD&0:&,'4+&'0D,C&08!%%8&0%#
$#0&FF&-%05#9$'%+&,:(

>&3,+5!$30%D&05&C&8#7:&$%0#F0;66SL>U0%D&0-#$-84'!#$'0-,$0*&05!C!5&50!$%#0%&-D$!-,80#$&'
W#$0%D&05&C&8#7:&$%0,$50#$0%D&04'&0#F0%D&0;66X0,$50#$&'0+&8,%&50%#0%D&0'#-!&%,80&$C!+#$:&$%(
\&0'%,+%0D#9&C&+09!%D0,03&$&+,80-#$-84'!#$O

!" ;&C&8#7:&$%0#F0,0;660!$0%D&0',:&07+#B&-%09D&+&0'4*S7+#B&-%'05&7&$50#$0%D&04'&
#F0%D,%0',:&0;660W!(&(0%D&07+#B&-%0Q>Y)S6?AH[d0,'0,09D#8&X0!'0!:7+,-%!-,8(

GD&0F#88#9!$30,55!%!#$0-#$-84'!#$'0#$0%D&0;660-,$0*&05+,9$O
!" GD&0!$%&$5&50>,7!50)778!-,%!#$0;&C&8#7:&$%0%D,%0#$09D!-D0%D&0;66SL>09,'

*,'&5U0D,'0$#%0F4$-%!#$&509&880&$#43D(0)8%D#43D0!$0!$%+#54-%#+<09#+2'D#7'05&%,!8&5
!$F#+:,%!#$0F+#:0%D&0&$5S4'&+'09,'0-#88&-%&50,$50,8'#0!:78&:&$%&5U0!%0%4+$'0#4%0%D,%
F#+0,07+#7&+0>);0,77+#,-D0%D&+&0D,'0%#0*&0:#+&0F+&V4&$%0F&&5*,-209!%D0%D&0&$504'&+'(
A$8<0!$0%D,%09,<U0%D&05&C&8#7&+'0-,$0,5B4'%0%D&0'#F%9,+&0,--#+5!$38<(0A$0%D&0#%D&+
D,$50!%0!'0$#%!-&50%D,%0%D&0!:78&:&$%,%!#$0#F0%D&09!'D&'0#F0%D&0&$5S4'&+'0!$0%D&0F!$,8
C&+'!#$0#F0%D&0;660!'0*#%D0+&-#3$!'&50,$50WD&$-&X0,77+&-!,%&5(

!" GD&0G&-D$!-,80;&'!3$09,'05&8!*&+,%&8<0$#%0&8,*#+,%&50!$0%##0:4-D05&%,!8U0%#0*&
,*8&0%#0+&,-%0#$0+&-&$%05&C&8#7:&$%'(0L##2!$30*,-2U0%D&0*&$&F!%'0#F0%D!'0F8&`!*!8!%<05#
$#%09&!3D0470%#0%D&05!'-4''!#$'0%D,%0D,50%#0*&0D&850#C&+0%D&0&`,-%0F4$-%!#$,8!%<0,$5
!:78&:&$%,%!#$(0GD&0G&-D$!-,80;&'!3$0D,'0%#0*&05&F!$&50!$0,0'%+!-%09,<U08&,C!$30,'
8!%%8&0+##:0F#+05!'-4''!#$0,'07#''!*8&(

!" GD&05&C&8#7:&$%0%!:&0'%+&%-D&'0#4%0#C&+0'&C&+,80<&,+'(0;4+!$30%D#'&0<&,+'U
C&+'!#$'0#F0'#F%9,+&0-D,$3&U0,$50&C&$0C&+'!#$'0#F0#7&+,%!#$'0'<'%&:'0-D,$3&(0GD&
#+3,$!',%!#$'0F#+09D!-D0%D&0;6609,'05&C&8#7&505!5$c%0,89,<'0F#88#90%D&'&0475,%&'
9D!-D0D!$5&+'0%D&07+#3+&''0-#$'!5&+,*8<(

\!%D0+&3,+50%#0%D&04'&0#F0%D&0;66U0%D&0F#88#9!$30-#$-84'!#$'0-,$0*&05+,9$O
!" ;66SL>0!'0,0%##80%D,%0:,<0*&0C&+<0D&87F480!$08,$5'-,7&078,$$!$30,$50+!C&+

+&'%#+,%!#$(0Q%0!'U0D#9&C&+U0$#%0%D&048%!:,%&0'#84%!#$0*4%09!880#F%&$0*&04'&50!$
-#:*!$,%!#$09!%D0-#::#$0'&$'&0,$5U05&7&$5!$30#$0%D&07+#B&-%U09!%D0#%D&+0'#F%9,+&
%##8'(

!" Q$0%D&0H&%D&+8,$5'U08,$5'-,7&078,$$!$30,$50+!C&+0+&'%#+,%!#$0!'04'4,88<078,$$&50!$
%D+&&07D,'&'O0&`78#+,%!#$0W#$0%D&0'-,8&0#F0+!C&+0'%+&%-D&'XU05&'!3$0W#$0%D&0'-,8&0#F
!$5!C!54,80F8##578,!$'X0,$50,-%4,80!:78&:&$%,%!#$(0;4&0%#0%D&0'%+4-%4+&0#F0%D&0;660W/
5!:&$'!#$,80:#5&8'0C&+'4'0.05!:&$'!#$,80:#5&8'X0,$50%D&0&`-D,$3&0*&%9&&$0%D&
,77+#,-D&'0;66SL>0!'0&'7&-!,88<04'&F480F#+0%D&0F!+'%0%9#07D,'&'(

!" ;4&0%#0%D&03&$&+!-0-D,+,-%&+0#F0;660L>U0!%0!'0&,'<0%#0,5,7%0%D&0'<'%&:0F#+0'&C&+,8
8#98,$50+!C&+'U07+#C!5&50%D,%0%D&05,%,0%D,%0!'0$&&5&50F#+0%D&0C,+!#4'0:#548&'0!'
,C,!8,*8&(0"#88&-%!#$0#F00%D&0$&-&'',+<0W!$%&+$,%!#$,8X05,%,0D#9&C&+U0!'0'#:&%D!$3
9D!-D0!'0#F%&$04$5&+&'%!:,%&5054&0%#0C,+<!$30F#+:,%'0,$50,05!FF&+&$%0:,$,3&:&$%0#F
%D&05,%,0!$0C,+!#4'0-#4$%+!&'(



!"#$%&'()*+%,&& !-./012.34/%56778%#1-19/:/-.%1-8%;1-8<21=/%=61--3-9%3-%"34/0%&><./:<
+?/2@.34/%&@::10>% A1-@10>B%CDDC

.=

\!%D0+&'7&-%0%D&0'#-!&%,80W,$507#8!%!-,8X07#!$%'0#F0C!&9U0%D&0F#88#9!$30-#$-84'!#$'0-,$0*&
5+,9$O

!" Q$05&C&8#7!$30'#F%9,+&0%#0,--#:78!'D0,0;&-!'!#$06477#+%06<'%&:U0%D&0-D,$3!$3
C!&90#F07#8!-<0:,2&+'0%#9,+5'0'#84%!#$'0%#0D,$58&07#''!*8&0F8##5!$307+#*8&:'0,$50%D&
-#++&'7#$5!$30,%%!%45&0#F0%D&074*8!-09#+2U0*+!$3'0,8#$30%D,%0,0;660-,$0$&C&+0*&047S%#S
5,%&(06#84%!#$'0%D,%0#$-&09&+&0+&B&-%&50,'04$F&,'!*8&0:,<03&%0,05!FF&+&$%0'%,%4'0#$8<0,
F&90<&,+'08,%&+(
]4+%D&+:#+&U0,08#$305&C&8#7:&$%07&+!#50D,'0,8'#0%D&0+!'20%D,%0%D&0F4$-%!#$,8!%<0#F0%D&
;660!'0#C&+%,2&$0*<0+&-&$%05&-!'!#$'0:,5&0*<07#8!-<S:,2&+'(0)'0,$0&`,:78&U0%D&
-#'%S:#548&0:,<0*&0:&$%!#$&5(0Q$0%D&0F!+'%0!$%&+C!&9'0!%09,'05&$#%&50%D,%0,0-#'%
:#548&0:,<0-#:&0!$0D,$5<0%#03&%0,0F!+'%0!$'!3D%0!$0%D&0-#'%'0#F0!$5!C!54,80:&,'4+&'U
7+#B&-%'0,$50-,'&'(0Q$0,08,%&+0'%,3&U0%D!'0!5&,09,'0,8+&,5<0&`%&$5&50!$0%D&0'&$'&0%D,%
,8'#0!$'!3D%0!$0%D&04$-&+%,!$%<0#F0%D#'&0&'%!:,%&'09#4850*&0-#$C&$!&$%(0Z&$-&U0,
Y#$%&S",+8#0,$,8<'!'09,'09,$%&5(0Q$0%D&0+&-&$%07+#B&-%0cQ$%&3+,80d`78#+,%!#$0#F0%D&
+!C&+0Y&4'&cU0!%0!'0&C&$0%D&09!'D0%#07&+F#+:0,0:48%!S-+!%&+!,0,$,8<'!'(

!" Q%0!'0,8:#'%0!:7#''!*8&0%#05&C&8#70,0;660%D,%0',%!'F!&'0%D&0+&V4!+&:&$%'0#F07#8!-<S
:,2!$30,$50#F07#8!-<07+&7,+,%!#$0,%0%D&0',:&0%!:&(0GD&08,%%&+04'&0+&V4!+&'0%&-D$!-,8
2$#98&53&0,$50%#0,08&''&+0&`%&$50,$0&`%&$'!C&04'&+S!$%&+F,-&U0,$50%D&0F#+:&+0+&V4!+&'
%D&0#77#'!%&(0GD&0;66SL>0!'0$#%0!$%&$5&50%#0*&04'&50*<07#8!-<S:,2&+'U0*4%0!$07#8!-<
7+&7,+,%!#$(

B"1 9.3500.*,%&'5*4
)8'#0%D&0+&-#::&$5,%!#$'0-,$0*&05!C!5&50!$%#0%9#07,+%'(0A$&0F#+0%D&05&C&8#7:&$%0#F0%D&0;66
!%'&8F0,$50#$&0F#+0%D&0-,'&0'%45<(0\&0'%,+%09!%D0%D&08,%%&+O

!" )0*,++!&+09!%D0,5B4'%,*8&0D&!3D%0F#+0+&%&$%!#$0,+&,'0!'04'&F480%#0+&54-&09,%&+08&C&8'
!$0-,'&0#F05!'-D,+3&'09!%D0:48%!78&07&,2'(0]!`&50*,++!&+'0:!3D%0+&'48%0!$0+&%&$%!#$
*,'!$'0%D,%0,+&0,8+&,5<0W7,+%8<X0F!88&509D&$0,0'&-#$507&,207,''&'0*<U0,$50D&$-&0D,C&
#$8<0,08!:!%&50&FF&-%(0)0:#+&0&FF!-!&$%04'&0#F0%D&0+&%&$%!#$0*,'!$'0+&'48%'0!$08#9&+
9,%&+08&C&8'05#9$'%+&,:(

A$0%D&05&C&8#7:&$%0#F0%D&0;66U0%D&0F#88#9!$30+&-#::&$5,%!#$'0-,$0*&0:,5&O
!" )0;660'D#4850*&05&C&8#7&50!$0-#:7#$&$%'09D&+&0&,-D07,+%0-#:&'0,8#$309!%D0,

5&%,!8&50F4$-%!#$,80,$50%&-D$!-,805&'-+!7%!#$(0GD!'0:,2&'0!%07#''!*8&0%#0,5,7%0%#0%D&
+,7!58<0-D,$3!$30&$C!+#$:&$%U0*#%D0#F0%&-D$!-,80,$50'#-!&%,80$,%4+&(

!" "#::4$!-,%!#$0*&%9&&$0%D&05&C&8#7&+'0#F0%D&0C,+!#4'0-#:7#$&$%'0#F0%D&0;66
'D#4850*&0':##%D&$&50*<04'!$30%D&0',:&0%&+:'0F#+0%D&0',:&0!%&:'(0GD!'0!'0,8'#0C!%,8
F#+0%D&0,-%4,804'&0#F0%D&0;660!$07+#B&-%'(

!" GD&05,%,03&$&+,%&50*<0%D&0;660!'0#F%&$0$#%0,--&''!*8&0F#+0%D&03&$&+,80,45!&$-&(
)55!%!#$,80%##8'09D!-D0-#$%,!$07,+%'0#F0%D&05,%,0W+&'48%'0#F0-,8-48,%!#$'U0:,7'U0:&%,S
!$F#+:,%!#$X0#F0%D&0;660W,0'#+%0#F0+,7!50,--&''!*8&0%##8*#`X0%4+$'0#4%0%#0*&0C&+<
D&87F480%#03&%0V4!-20!:7+&''!#$'0#F0-&+%,!$0-#:*!$,%!#$'0#F0:&,'4+&'(


