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1  Introduction

1.1 Aim of the project

Q(/.0;01,-+,S-=-1*8. &/0-=-/+"/.,+).",&&*-+V.",',"-1*.#K."#,01,=.0*01/%0.-0.)/1/&%-+/).1#.,. =,&V/
/_1/+1.S*./"#=#V-",=.,+).%#&'(#=#V-",=.'&#"/00/0@.f0;,==*8. 1(/0/.'&#"/00/0.(,N/.S//+. 1&/,1/)
0/',&,1/=*@.D1.(,0.S//+.&/"#V+-0/).(#B/N/&8.1(,1.1(/&/.-0.,.01&#+V.%;1;,=.-+1/&,"1-#+@.G."=,00-",=
/_,%'=/. -0. 1(/. )-0';1/8. #+V#-+V. 0-+"/. 1(/. /,&=*. :`]90. g0-"h8.B(/1(/&. S#11#%. K,;+,. K,"-=-1,1/0
)/'#0-1-#+.#K.',&1-"=/0. #+. -+1/&1-),=. ,&/,08. 1(;0. ,KK/"1-+V. 1(/.%#&'(#=#V*8. #&. -K.%#&'(#=#V-",=
'&#"/00/0."&/,1/.1(/."#+)-1-#+0.0;-1,S=/.K#&.S#11#%$K,;+,.)/N/=#'%/+1@.2/"#+0-)/&,1-#+.#K.1(-0
)-0';1/.,+).&/=,1/).)/S,1/0.01&#+V=*. -%'=-/0. 1(,1. 1(/./"#=#V*.,+).%#&'(#=#V*.#K."#,01,=.,&/,0
K#&%.,+./"#$%#&'(#=#V-",=."#+1-+;;%8.,+).1(,1./"#=#V-",=.,+).%#&'(#=#V-",=.'&#"/00/0.0(#;=)
S/.01;)-/).-+."#(/&/+"/8.B-1(./%'(,0-0.#+.1(/-&.-+1/&,"1-#+0@.Q(/.,-%.#K.1(/.'&#W/"1.-0.1(/&/K#&/[

!"# $%&'!$()*# %&+,-$.&# /'%# /'/0)+&*# $'# /# 120!$3%$+,$40$'/-)# (/+5$"'*# !5&# %$-&,!*# /'%
4"++$.0)#$'%$-&,!*#$'!&-/,!$"'+#.&!6&&'#&,"0"7$,/0#/'%#1"-45"0"7$,/0#4-",&++&+*#65$,5
20!$1/!&0)#%&!&-1$'&#!5&#&,"31"-45"0"7$,/0#%&8&0"41&'!+#"(#&+!2/-$&+#/'%#,"/+!+@

Q(-0.01,1/$#K. 1(/$,&1. &/'#&1.,))&/00/0. 1(/.2(-+/$7/;0/$<"(/=)1.>/=1,. &/V-#+8."#+0-01-+V.#K. 1(/
H/01/&+.<"(/=)18. 1(/.!,01/&+.<"(/=)1.,+).L,&-+VN=-/18.,0.B/==.,0. 1(/.>;1"(.H,))/+.</,@. D1. -0
',&1.#K.,.K-&01.-+N/+1#&*.'(,0/.)/)-",1/).1#.,.)/0"&-'1-#+.#K.1(/.'&/0/+1./"#$%#&'(#=#V-",=.01,1/8
0;%%,&-0-+V. /_-01-+V.M+#B=/)V/. ,+). /01,S=-0(-+V. 1(/. +//)0. #K. /+)$;0/&0@.G. 0*+1(/0-0. #K. 1(/
V,1(/&/).M+#B=/)V/.#+./"#%#&'(#)*+,%-".-+1/&,"1-#+0.-+./01;,&-/0.,+)."#,01,=.=,V##+0.B-==.S/
'&/0/+1/).-+.,.0/"#+).&/'#&1@

Q(/. /+)$#SW/"1-N/. #K. 1(/. 01;)*. -0. 1(/. )/K-+-1-#+. #K. %/,0;&,S=/8. a;,+1-K-,S=/. ',&,%/1/&0
g-+)-",1#&0. 0;"(. ,0. S-#$%,008. %;). "#+1/+18. /1"@h8. +/"/00,&*. 1#. "(,&,"1/&-b/. 1(/. /"#$
%#&'(#=#V-",=.01&;"1;&/0.#K."#,01,=. ,&/,0.,+). 1(/-&. &/0'#+0/0. 1#. -+1/&+,=.,+)./_1/&+,=. K#&"-+V@
Q(/0/. ',&,%/1/&0. 0(#;=). S/. ;0/K;=. ,=0#. 1#. %#+-1#&. ,+). '&/)-"1. 1(/. /"#$%#&'(#=#V-",=
)/N/=#'%/+1.#K."#,01,=.,&/,0.,0.,.&/0;=1.#K.+,1;&,=.)*+,%-"0.,+).(;%,+.-+1/&K/&/+"/09

1.2 Present status

H-1(-+.Q(/.C/1(/&=,+)08. /_1/+0-N/. 01;)-/0. (,N/. S//+. '/&K#&%/). ,+). =,&V/. ),1,. 0/10. /_-01. #+
%,+*. B,1/&. 0*01/%08. -+"=;)-+V. 1(/. >/=1,. ,&/,8. 1(/. H,))/+. </,. ,+). 1(/. "#,01,=. C#&1(. </,@
L#B/N/&8. %#01. #K. 1(,1. B#&M. B,0. %#+#$)-0"-'=-+,&*. ,+). #+=*. K/B. %;=1-$)-0"-'=-+,&*. /"#$
%#&'(#=#V-",=. 01;)-/0. (,N/. S//+. ",&&-/). #;18. 0#. K,&@. 7;=1-$)-0"-'=-+,&*. 01;)-/0. ,+)
-+1/&'&/1,1-#+0. B-==. S/. -+. -+"&/,0-+V. )/%,+)8. ,0. 1(/. a;/01-#+0. ,+). '&#S=/%0. K&#%. 0#"-/1*
S/"#%/.%#&/.,+).%#&/."#%'=/_@.Q*'-",=./_,%'=/0.,&/.1(/.)/N/=#'%/+1.#K.1(/.H/01/&+.<"(/=)1
,0.,.N,=;,S=/./"#$0*01/%. -+. &/=,1-#+. 1#. K;&1(/&.)//'/+-+V.,+). 0,+).%-+-+V8. 1(/. /KK/"10. #K. V,0
/_'=#&,1-#+. #+. 1(/. /"#$0*01/%. #K. 1(/.H,))/+. </,@. Q(/. #+V#-+V. )/S,1/0. #+. 1(/0/. ,+). #1(/&
0;SW/"108.',&1=*.-+.1(/.+,1-#+,=.'&/008.-+)-",1/.1(/.+//).K#&.-+$)/'1(.0"-/+1-K-".01;)-/0@



!"#$%#&'(#)*+,%-".'&#"/00/0.-+.1(/.2(-+/$ 34546 .......7,&"(8.499:
7/;0/.<"(/=)1.>/=1,

1 – 2

P;&1(/&%#&/8.,0.1(/.=,&V/$0",=/.-+K&,$01&;"1;&,=.B#&M0.1(,1.,&/.0"(/);=/).-+.1(/.C/1(/&=,+)0.(,N/
,.0",=/.S/*#+).,+*./_'/&-/+"/8. 1(#&#;V(.M+#B=/)V/.#K. 1(/. &/=/N,+1.'&#"/00/0. -0.,.%;01. K#&.,
0;""/00K;=."#%'=/1-#+.#K.1(/0/.B#&M0@
G. 1(-&). +,1-#+,=. -+1/&/01. -0. 1(/. ,N,-=,S-=-1*. #K. /"#$%#&'(#=#V-",=. M+#B$(#B. 1#. 1(/. >;1"(
(*)&,;=-". /+V-+//&-+V. "#%%;+-1*. 1#. -+"&/,0/. 1(/-&. "#%'/1-1-N/. /)V/. ,S&#,)8. ,0. 1(/
/+N-&#+%/+1,=.-%',"1.S/"#%/0.,+./N/&.%#&/.)/"-0-N/.K,"1#&.-+.1(/.K/,0-S-=-1*.#K.%,+*.'&#W/"10
1(&#;V(#;1.1(/.B#&=)@

D1.-0.+#B,),*0.K,-&=*."#%%#+.1#.01;)*.1(/.%#&'(#=#V-",=.)/N/=#'%/+1.#K.)*+,%-".0*01/%0.,1
N,&-#;0. 1/%'#&,=. ,+). 0',1-,=. 0",=/0@. P#&. -+01,+"/8. K#&. /01;,&-/08. =,V##+08. /1"@8. B(-"(. ,&/
"(,&,"1/&-0/).S*.=,&V/.-+1/&1-),=.,&/,08.1(/.K#==#B-+V.K#;&.0",=/0.(,N/.S//+.&/"#V+-0/)[
!" 1&7/3+,/0&8.B(-"(.-0.1(/.0",=/.#K.1(/./+1-&/./01;,&*.#&.=,V##+.B-1(.1*'-",=.1-%/$0",=/0.#+.1(/
#&)/&.#K."/+1;&-/0i

!" %,"&#$0",=/8.B(-"(. -0. 1(/. 0",=/. #K. 1(/.%,-+. /SS. ,+). K=##). "(,++/=08.%/,+)/&08. /1"@8.B-1(
1*'-",=.0',1-,=.0",=/0.#+.1(/.#&)/&.#K.1(/.1-),=./_";&0-#+.,+).B-1(.1*'-",=.1-%/.0",=/0.#+.1(/
#&)/&.#K.)/",)/0i.+#1/. 1(,1. 1(/.(,S-1,1.)-01&-S;1-#+. K#&. 0'/"-/0. -0.#+. 1(/.%/V,$.,+).%,"&#$
0",=/i

!" %/0#$0",=/8.B(-"(.-0.1(/.0",=/.#K.0%,==."(,++/=08.1-),=.K=,1$"(,++/=./_"(,+V/.'&#"/00/08.0,=1
%,&0(/08./1"@8.B-1(. 1*'-",=.0',1-,=.0",=/0.#+.1(/.#&)/&.#K.,. K/B.:99.%d0. 1#.,. K/B.M%d0.,+)
B-1(.1*'-",=.1-%/.0",=/0.#+.1(/.#&)/&.#K.%#+1(0.1#.*/,&0i

!" 1$,-"3+,/0&8.B(-"(.-0.1(/.0",=/.#K.S/)K#&%08./1"@8.B-1(.1*'-",=.0',1-,=.0",=/0.#+.1(/.#&)/&.#K.,
K/B. %d0. 1#. ,. K/B. :9. %d0. ,+). B-1(. 1-%/. 0",=/0. #+. 1(/. #&)/&. #K. ),*0. 1#. B//M0i. 0'/"-/0
)-01&-S;1-#+0.#K.%-"&#$'(*1#S/+1(#0.,+).b##$S/+1(#0.,&/.#K.1(/.%-"&#$0",=/@

P#&.1(/./"#=#V-",=.'&#"/00/08.,.0-%-=,&.)-01-+"1-#+.",+.S/.%,)/@.E+.1(/.%/V,$.,+).%,"&#$0",=/08
/+1-&/. /"#0*01/%0. %,*. N,&*. ;+)/&. 1(/. -+K=;/+"/. #K. "=-%,1/. N,&-,S-=-1*8. %#&'(#=#V-",=
)/N/=#'%/+108. #&. #1(/&. "(,+V/0@.7/0#$0",=/. N,&-,S-=-1*. -0. )#%-+,1/). S*. 1(/. ,++;,=. "*"=/0. #K
=-V(1.,+).1/%'/&,1;&/8.,+).%-"&#$0",=/.N,&-,S-=-1*.S*.),-=*.g=-V(18.1/%'/&,1;&/h.,+).1-),=."*"=/0
g";&&/+108. /_'#0;&/8. /1"@h@. P#&. -+1/&,"1-N/. '&#"/00/0. 1#. S/. /KK/"1-N/. 1(/*. 0(#;=). ,"1. #+. 0-%-=,&
1/%'#&,=.,+).0',1-,=.0",=/0@.P#&.%#&'(#=#V-",=.,+)./"#=#V-",=.'&#"/00/08.1(-0."#+)-1-#+.,''/,&0
1#.S/.%/1.',&1-";=,&=*.#+.1(/.%/0#$.,+).%-"&#$0",=/0@
D+1/&1-),=. ,&/,08. K#&. /_,%'=/8. ,&/. /"#=#V-",==*. N,=;,S=/. -K. 1(/*. ,&/. (-V(=*. '&#);"1-N/8. B(-"(
&/a;-&/0. =#B$)*+,%-". "#+)-1-#+0@. L#B/N/&8. -1. -0. S/=-/N/). 1(,1. 1(/*. 0(#;=). '#00/00. ,. "/&1,-+
&/V/+/&,1-N/.",',"-1*@.C/N/&1(/=/008.K,-&=*.01,S=/."#+)-1-#+0.0(#;=)./_-01.K#&.,.K/B.*/,&0.,1.=/,01
1#. ,==#B. ,+. /"#$0*01/%. 1#. )/N/=#'. '&#'/&=*@. Q(-0. ",+. S/. 1&,+0=,1/). -+1#. %#&'(#)*+,%-"
S/(,N-#;&. -+. 1(/. 0/+0/. 1(,1. 1(/0/. &/a;-&/%/+10. -%'=*. 0%,==. +/1. 0/)-%/+1. 1&,+0'#&108. (/+"/
)*+,%-"08.#+.1(/.%/0#$0",=/8.,+).%#)/&,1/.V&#00.0/)-%/+1.1&,+0'#&10.#+.1(/.%/0#$.,+).%-"&#$
0",=/@
G. 01&#+V. (-/&,&"(*. /_-010.B-1(-+. 1(/. ",0",)/. #K. 0",=/0@. O&#"/00/0. ,1. 0%,==. 0",=/0. &/,"1. K,-&=*
-+01,+1,+/#;0. #+. "(,+V/0. #+. ,. =,&V/&. 0",=/8. B(/&/,0. ,. =,&V/$0",=/. &/0'#+0/. #K. 1(/. 0*01/%. 1#
"(,+V/0. #+. ,. 0%,==/&. 0",=/. -0. 0=#B@. G))-1-#+,==*8. 0%,==$0",=/. '&#"/00/0. 0(#B. 0#$",==/). K&//
S/(,N-#;&8. B(/&/,0. =,&V/&$0",=/. '&#"/00/0. (,N/. 01#"(,01-". )&-N-+V. K#&"/0@. G0. ,. &/0;=18. 1(/
'&/)-"1,S-=-1*.#K.1(/./_,"1.)/N/=#'%/+1.#K.%#&'(#=#V-",=.0*01/%0.-0.=-%-1/)@.L#B/N/&8.1(/.=#+V$
1/&%. S/(,N-#;&. #K. 0;"(. 0*01/%0. %,*. '#00-S=*. S/. )/0"&-S/). -+. 1/&%0. #K. ,. %#&'(#)*+,%-"
"=-%,1/.-+.B(-"(.K#&.-+01,+"/.1(/.+;%S/&.#K."(,++/=0.,+).1(/.0;&K,"/.#K.-+1/&1-),=.,&/,.",+.S/
/01,S=-0(/)8.S;1.+#1.1(/./_,"1.=#",1-#+0.#K."(,++/=08.-+1/&1-),=.,&/,08./1"@
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D1.-0.S/=-/N/).1(,1.1(/.&/0'#+0/.#K.,.0*01/%.1#.N,&-,1-#+0.-+.K#&"-+V.#&.#1(/&.g(;%,+h.-+1/&K/&/+"/
S/"#%/0.%,+-K/01.K-&01.,1.1(/.0",=/.#K.1(#0/.K#&"/08.,+).1(,1.,1.=,&V/&.0",=/0.1(/-&./KK/"10.S/"#%/
%,+-K/01.#+=*.1(&#;V(.1(/.0",=/.",0",)/@.Q(-0."#+"/'1.'&#N-)/0.,.01,&1-+V.'#-+1.K#&.01;)*-+V.1(/
-+1/&,"1-#+. S/1B//+. /"#=#V*. ,+).%#&'(#=#V*8. ,+). -%'=-/0. 1(,1. 1(/. /"#=#V-",=. '&#"/00/0. ,=0#
(,N/.1#.S/.)/0"&-S/).,1.N,&-#;0.0',1-,=.,+).1/%'#&,=.0",=/0@
G+. -%'#&1,+1. ',&,%/1/&. -+. /"#=#V-",=. (,S-1,1. /N,=;,1-#+. -0. 1(/. 0/)-%/+1. "#%'#0-1-#+. ,1. 1(/
0/)-%/+1$B,1/&. -+1/&K,"/@.P#&. -+01,+"/8. 1(/.%;)."#+1/+1.#K. -+1/&1-),=.,&/,0. -0.,.'&-%,&*. K,"1#&
V#N/&+-+V. 1(/. M-+). #K. /"#$0*01/%. 1(,1.%,*. )/N/=#'. "@a@. K=#;&-0(. -+. 0;"(. ,&/,0@. L#B/N/&8. ,1
'&/0/+18.+#.&#S;01.,+).N,=-),1/).1##=0.,&/.,N,-=,S=/.1#.'&/)-"1.1(/.0/)-%/+1."#%'#0-1-#+.-+.1-),=
0*01/%0@
H-1(. &/0'/"1. 1#. /"#$%#&'(#)*+,%-". -+1/&,"1-#+8. 0/)-%/+1. K=;_/0. gB,1/&$S/). /_"(,+V/
'&#"/00/0h. ,&/. ,+. -%'#&1,+1. -00;/@. P#&. -+01,+"/8. -+. 1(/. H/01/&+. <"(/=)1. /01;,&*. ,+). -+. 1(/
H,))/+. </,. &/=,1-#+0(-'0. S/1B//+.%#&'(#=#V*. ,+). 1(/. )-01&-S;1-#+. #K. S/+1(#0. 0'/"-/0. (,N/
S//+.01;)-/)@.Q(/0/.&/=,1-#+0(-'0.0;VV/01.,.'#0-1-N/."#&&/=,1-#+.S/1B//+.#"";&&/+"/.#K.S/+1(-"
,=V,/.,+).0/)-%/+1.01,S-=-1*@.G=0#.-+.1(/.H,))/+.</,8.,.&/=,1-#+0(-'.S/1B//+.1(/.#"";&&/+"/.#K
K-=1/&.K//)-+V.S-N,=N/0.,+).0/)-%/+1."#%'#0-1-#+.B,0. -)/+1-K-/)@. D+1/&,"1-#+0.S/1B//+.S/+1(-"
,=V,/8.V&,b-+V.#K.b##S/+1(#08.,0.B/==.,0.K#&,V-+V.#K.S-&)0.,+).K-0(.'#00-S=*.,KK/"18.#+.,.%-"&#$
,+). %/0#$0",=/8. 1(/. 01,S-=-1*. ,+). "#%'#0-1-#+. #K. 1(/. 0/)-%/+1@. D+. ,))-1-#+8. ,+1(&#'#V/+-"
-%',"10.#+.1(/.)/+0-1-/0.#&.)-01&-S;1-#+.#K.0'/"-/0.%,*.K;&1(/&.,KK/"1.0/)-%/+1.01,S-=-1*@.D1.-0.1(/
,-%.#K.1(-0.&/'#&1.1#.)/0"&-S/.0;"(.'#1/+1-,==*.-%'#&1,+1./"#$%#&'(#=#V-",=.-+1/&,"1-#+0.-+.%#&/
)/1,-=@
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2 Managerial questions and strategies

2.1 Strategy plans

2.1.1 Delta area

Q(/.%#01.-%'#&1,+1.01&,1/V*.'=,+.-+.1(/.C/1(/&=,+)0.-0.1(/.K#;&1(.+,1-#+,=.B,1/&.'#=-"*.'=,+8.-+
B(-"(.1B#.K;+),%/+1,=.1,0M0.,&/./_'&/00/)[
!" 1#.(,N/.,+).1#.M//'.,.0,K/$V;,&)/).=,+)
!" 1#.0;''#&1.(/,=1(*.,+).&/0-=-/+1.B,1/&.0*01/%0.B-1(.,.0;01,-+,S=/.;0/

O,&1.#K.1(-0.'#=-"*.'=,+.&/V;=,1/0.1(/.'#=-"*.'=,+0.,&#;+).1(/.>/=1,.,&/,@.Q(/&/.,&/.1(&//.1#'-"0
#K.%,-+."#+"/&+[
!" 1(/. )/N/=#'%/+1. #K. 1(/. =#+V$1/&%. N-0-#+. #+. 1(/. <"(/=)1. !01;,&*. -+. "#$#'/&,1-#+.B-1(. 1(/
A/=V-;%.,;1(#&-1-/0

!" 1(/./_'=#&,1-#+.#K.1(/."#+0/&N,1-#+.,+).&/01#&,1-#+.#K.1(/./01;,&-+/."(,&,"1/&.#K.1(/.!,01/&+
<"(/=)1

!" 1(/. ,-%. K#&. ,. +,1;&,=. 1&,+0-1-#+. S/1B//+. 0,=1. ,+). K&/0(. B,1/&. S*. ',&1=*. #'/+-+V. #K. 1(/
L,&-+VN=-/1.0=;-"/0@

2.1.2 Wadden Sea

Q(/. -+1/&+,1-#+,=. H,))/+. </,. K,==0. ;+)/&. 1(/. W;&-0)-"1-#+. #K. >/+%,&M8. e/&%,+*. ,+). 1(/
C/1(/&=,+)0@. F#$#'/&,1-N/. '&#1/"1-#+.B,0. K#&%,==*. 01,&1/).B-1(. 1(/. j?#-+1. >/"=,&,1-#+. #+. 1(/
O&#1/"1-#+. #K. 1(/. H,))/+. </,j. -+. F#'/+(,V/+. -+. :`54@. <-+"/. . :``68. ,&&,+V/%/+10. ,&/
/%S/))/). -+. 1(/. Q&-=,1/&,=.H,))/+. </,. O=,+8. B(-"(. /+1,-=0. '#=-"-/08. %/,0;&/08. '&#W/"10. ,+)
,"1-#+08.B(-"(.(,N/.S//+.,V&//).;'#+.S*.1(/.1(&//."#;+1&-/0@

e;-)-+V.'&-+"-'=/.K#&.1(/.1&-=,1/&,=.H,))/+.</,.'#=-"*.-0.j1#.,"(-/N/8.,0.K,&.,0.'#00-S=/8.,.+,1;&,=
,+).0;01,-+,S=/./"#0*01/%.-+.B(-"(.+,1;&,=.'&#"/00/0.'&#"//).-+.,+.;+)-01;&S/).B,*j.g!0SW/&V
>/"=,&,1-#+8. :``:h@. Q(/. '&-+"-'=/. -0. )-&/"1/). 1#B,&)0. 1(/. '&#1/"1-#+. #K. 1(/. 1-),=. ,&/,8. 0,=1
%,&0(/08.S/,"(/0.,+).);+/0.gI//;B,&)/+.>/"=,&,1-#+8.:``\h@
D+. ,))-1-#+. 0/N/+. 7,+,V/%/+1. O&-+"-'=/0. (,N/. S//+. ,)#'1/)8. B(-"(. ,&/. K;+),%/+1,=. 1#
)/"-0-#+0. "#+"/&+-+V. 1(/. '&#1/"1-#+. ,+). %,+,V/%/+1. B-1(-+. 1(/. H,))/+. </,. ,&/,. g!0SW/&V
>/"=,&,1-#+8. :``:h@. Q(/0/. ,&/. 1(/. '&-+"-'=/0. #K. F,&/K;=. >/"-0-#+. 7,M-+V8. GN#-),+"/8
O&/",;1-#+8.Q&,+0$=#",1-#+8.F#%'/+0,1-#+8.2/01#&,1-#+8.,+).A/01.GN,-=,S=/.Q/"(+-a;/0. gAGQh
,0.B/==.,0.A/01.!+N-&#+%/+1,=.O&,"1-0/.gA!Oh@

Q(/.>;1"(.H,))/+.</,.F#+0/&N,1-#+.G&/,.-0.1(/.,&/,.0;SW/"1.1#.1(/.H,))/+.</,.7/%#&,+);%
gOUA8. O=,+#=#V-0"(/. U/&+S/0=-00-+V. H,))/+b//h@. Q(/. 7/%#&,+);%. -0. ,. +,1-#+,=. '(*0-",=
'=,++-+V.)#";%/+18.B(-"(.-0. 1(/.S,0-0.K#&.,==. K;&1(/&.'=,++-+V8."#+0/&N,1-#+.,+).%,+,V/%/+1
K#&.1(/.,&/,.#K.,==.01,1/8.&/V-#+,=.,+).=#",=.,;1(#&-1-/0@
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Q(/.K-&01.C,1-#+,=.H,))/+.</,.7/%#&,+);%.B,0.-00;/).-+.:`59.,+).,%/+)/).-+.:``Y@.G.+/B
7/%#&,+);%. -0. ";&&/+1=*. S/-+V. /=,S#&,1/)@. D+. 1(/. +/B.7/%#&,+);%. 1(/. ,&/,. "#N/&/). B-==
'&#S,S=*.S/./_1/+)/).1#.1(/.+#&1(8.1#."#-+"-)/.B-1(.1(/.1&-=,1/&,=."#$#'/&,1-#+.,&/,.,+).1(/.,&/,
)/0-V+,1/). S*. 1(/. A-&). >-&/"1-N/@. P;&1(/&%#&/8. ,. %,W#&. ',&1. #K. 1(/. H,))/+. </,. ,&/,. B,0
)/0-V+,1/).,0.+,1;&/.&/0/&N/.g',&1=*.<1,,10+,1;;&%#+;%/+18.',&1=*.A/0"(/&%).+,1;;&V/S-/)h@.D+
:``Y8. 1(/. 1#1,=. ,&/,. "#N/&/). S*. 1(/. C,1;&/. F#+0/&N,1-#+. G"1. gC,1;;&S/0"(/&%-+V0B/1h. B,0
/_1/+)/).1#.`]k.#K.1(/.1#1,=.,&/,@

2/"/+1=*.,.+;%S/&.#K.'#=-"*.)#";%/+10.,&/.'&#);"/)8.)/,=-+V.B-1(. 1(/.B,1/&.%,+,V/%/+1.#K
1(/. C/1(/&=,+)0@. Q(/. %#01. '&#+#;+"/). -0. 1(/. ,)N-"/. #K. 1(/. "#%%-00-#+. #+. 1(/. H,1/&
7,+,V/%/+1. -+. 1(/. 4:01. "/+1;&*. gHA4:h@. D+. 1(/. %#01. &/"/+1. )#";%/+108. 1(/. P-K1(. O#=-"*
>#";%/+1.#+.!+N-&#+%/+1,=.O=,++-+V8.B,1/&.-0.;0/).,0.,.01&;"1;&-+V./=/%/+1@

2.1.3 Other policy documents

Q(/. &#=/. #K. B,1/&. %;01. S/. %#&/. '&#+#;+"/). -+. 1(/. '=,++-+V@. f+)/&. 1(/. 0=#V,+. l2##%. K#&
H,1/&m.1(&//.01,V/0.B-==.S/.;0/).1#./+0;&/.1(/.0,K/1*.,V,-+01.K=##)-+V[
!" :[.QE.U!!O[."#+1,-+./_"/00.B,1/&.;'01&/,%.-+.0;S0;&K,"/.,+).0;&K,"/.B,1/&0*01/%0
!" 4[.QE.LEI>[.1/%'#&,&-=*.B,1/&."#+1,-+%/+1.-+.,==#",1/).&/1/+1-#+.S,0-+0
!" Y[. I!Q. eE[. -K. :. ,+). 4. ,&/. +#1. 0;KK-"-/+1[. )-0"(,&V/. #K. B,1/&. #&. "#+1&#==/). &/1/+1-#+. -+
)/)-",1/).,&/,0@

2.2 Questions per water system:

2.2.1 Western Scheldt

E+.1(/.S,0-0.#K./_1/+0-N/.&/0/,&"(.R&##+.&!#/0.g:``6h.&/'#&1.#+.#S0/&N/)."(,+V/0.-+.1-)/0.,+)
V/#%#&'(#=#V*@.Q(/&/.-0.,+.-+"&/,0/).(-V(.B,1/&.&-0/.-+."#%S-+,1-#+.B-1(.)-%-+-0(/).01#&,V/
B-1(-+.1(/./01;,&*@.Q(/./01;,&*.-0.V/11-+V.)//'/&.);/.1#.1(/.)&/)V-+V.,"1-N-1-/08.B(-"(.&/0;=10.-+.,
%#&'(#=#V-",=. l01-==+/00m8. ',&1-";=,&=*. #+. 1(/. %,"&#$. ,+). %/0#$0",=/@. Q(/. %-"&#$0",=/
)*+,%-"08. (#B/N/&8. 0//%. 1#. (,N/. -+"&/,0/)8. /0'/"-,==*. -+. 1(/. =#B/&. -+1/&1-),=. ,&/,0@. Q(/
)&/)V-+V.,=0#.)/"&/,0/0.1(/.,&/,.#K.0(,==#B$B,1/&.,+).-+1/&1-),=.K=,108.,0.B/==.,0.#K.0,=1.%,&0(/0@
A*.1(-0.,&/,.)/"&/,0/.1(/.+,1;&/.K;+"1-#+.#K.1(/./01;,&*.-0.;+)/&.1(&/,1@

Q(/.#+V#-+V.(*)&#)*+,%-".,+).%#&'(#=#V-",=."(,+V/0. ,KK/"1.%,W#&. /01;,&-+/. "(,&,"1/&-01-"08
/_'&/00/).-+.1(/.1/&%0.=-M/
!" +,1;&,=.)*+,%-"0
!" 0/=K.&/V;=,1-#+.,+).0;01,-+,S-=-1*
!" "#%'=/1/+/00.,+).S-#)-N/&0-1*
>/0'-1/.1(/./N-)/+"/)."(,+V/0.-+.)/.'(*0-",=.01&;"1;&/.#K.1(/.0*01/%8.,+*.g+/V,1-N/h.&/0'#+0-N/
)/N/=#'%/+1.-+.1(/./"#=#V*.,1.1(/.=/N/=.#K.(-V(/&.#&V,+-0%0.(,0.+#1.S//+.'&#N/+.*/1@..Q(/.=-+M
S/1B//+.%#&'(#=#V*.,+)./"#=#V*.B,0.+#1.%,)/.0,1-0K,"1#&-=*@
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G1.1(/.%#%/+18.1(/.>;1"(.,+).A/=V-;%.,;1(#&-1-/0.,&/.'&/',&-+V.,.=#+V$1/&%.N-0-#+@.Q(-0.N-0-#+
B-==.1,M/.-+1#.,""#;+1.1(/.B(#=/.<"(/=)1./01;,&*.,))&/00-+V.)/N/=#'%/+10.-+.1(/.+/_1.Y9.*/,&0@
Q(/. =/,)-+V. '#=-"*. K#&. 1(-0. B,1/&. 0*01/%. -0. /_'&/00/). -+. 1(/. 1(/%/0[. +/(&!)*# '/8$7/!$"'# /'%
-&+$0$&',&[
!" 1(/.+//).K#&."#+1&#=.#K.0,K/1*.01,+),&)0.,V,-+01.K=##)-+Vi
!" 1(/.'#00-S-=-1-/0.K#&.01&#+V./"#+#%-".)/N/=#'%/+1i
!" 1(/. '#00-S-=-1*. K#&. %#&/. ,+). =,&V/&. 0(-'0. 1#. &/,"(. 1(/. <"(/=)1$(,&S#;&0. #K. G+1B/&'8
R=-00-+V/+8. Q/&+/;b/+. ,+). e/+1@. Q(-0. -%'=-/0. 1(/. +//). K#&. /_1/+0-#+. ,+). )//'/+-+V. #K
1(,=B,*0.,0.B/==.,0.K#&.=,&V/&.(,&S#;&.K,"-=-1-/0i

!" 1(/.#''#&1;+-1-/0.K#&."#%%/&"-,=.0,+).%-+-+Vi
!" 1(/.'#00-S-=-1-/0.#K./"#=#V-",=.&/01#&,1-#+.,+).)/N/=#'%/+1.,=#+V0-)/.1(/./01;,&*[

!" B(/&/.<,/K1-+V/.-0.,00-V+/).,0.,.2G7<G2$,&/,
!" 1(/.'&#1/"1-#+.#K./_-01-+V.0,=1.%,&0(/0.+//)0.(;%,+.-+1/&K/&/+"/.g/@V@.3;-)V#&0h
!" 1(/."#+1&#=.#K.S&//)-+V.0-1/0.0(#;=).S/./KK/"1;,1/).g/@V@.L#V/.O=,,1/+hi
!" 1(/.'&#1/"1-#+.,+).&/01#&,1-#+.#K.%#&'(#)*+,%-".0*01/%0.0(#;=).S/.1,M/+.-+1#.,""#;+1
);&-+V.)&/)V-+V.,+).);%'-+V.,"1-N-1-/0@

D+. &/,"1-#+. 1#. 1(/. 1/%'#&,&*. '=,+0. ,. &/,"1-#+. K&#%. 1(/. >;1"(. ',&=-,%/+1. -0. 1(,1. +,1;&/
"#%'/+0,1-#+.B-1(-+.1(/.0*01/%.%;01.S/.',&1.#K.1(/.I#+V$1/&%.R-0-#+.#+.1(/.<"(/=)/./01;,&*@
<-+"/. 1(/&/. -0. =-11=/. &##%. K#&. '#00-S-=-1-/0. #K. +,1;&,=. )/N/=#'%/+1. 1(/. "&/,1-#+. #K. +,1;&/
"#%'/+0,1-#+.-0.,)N-0/).01&#+V=*@

2.2.2 Eastern Scheldt

Q(/.!,01/&+.<"(/=)1.B-==. S/. ,00-V+/).C,1-#+,=. O,&M. -+. 1(/. +/,&. K;1;&/. ,+)8. 1(/&/K#&/8. +,1;&/
"#+0/&N,1-#+. (,0. (-V(. '&-#&-1*@. C/N/&1(/=/008. &/"&/,1-#+. ,+). 0#%/. K-0(/&*. 0(#;=). S/
,""#%%#),1/).,=0#@.f'#+.1#. 1(/.S;-=)-+V.#K. 1(/. 01#&%.0;&V/.S,&&-/&. -+.:`568. 0#%/.'&#S=/%0
&/%,-+/).;+0#=N/)[
!" 1(/."#+1-+;#;0.=#00.#K.-+1/&1-),=.K=,10.g1(/.0#$",==/).0,+).(;+V/&hi
!" 1(/.=-%-1/).&/0#;&"/0.K#&.S#1(.0(/==.K-0(/&*.,+).S-&)0

E+.1(/.#+/.(,+)8.'&#S=/%0.#"";&.);/. 1#. 1(/.&/);"1-#+.#K. 1(/. 1-)/0.S*.1(/.01#&%.0;&V/.S,&&-/&@
Q(/&/. -0. +#. 0/)-%/+1. -%'#&18. '#00-S=*. );/. 1#. 1(/. "#+01,+1. "(,+V/. #K. 1(/. R##&)/=1,. ,+). 1(/
1&,''-+V.#K.0/)-%/+1.,&#;+).1(/.01#&%.0;&V/.S,&&-/&@.Q(/./_-01-+V.1-),=.K=,10.,&/.0=#B=*./&#)-+V
1#.S,=,+"/.1(/.#N/&0-b/)."&#00$0/"1-#+0.#K.1(/."(,++/=0@.A;1.+#1.#+=*.1(/.1-),=.K=,10.,&/./&#)-+V8
1(/.K/B.0,=1.%,&0(/0.,&/./&#)-+V.,=0#@.7#&/#N/&8.1(/.0,=1.%,&0(/0.,&/.'&/0/+1=*.'#0-1-#+/).,1.,
(-V(.,=1-1;)/.);/.1#.1(/.)-%-+-0(/).1-),=.&,+V/@

E+.1(/.#1(/&.(,+).1(/.K&/0(.B,1/&.#;1K=#B.K&#%.1(/.&-N/&0.-0.)-N/&1/).K&#%.1(/.!,01/&+.<"(/=)1
1#.M//'.#;1.'#==;1-#+.,0.%;"(.,0.'#00-S=/@.G1.1(/.%#%/+18.B,1/&.a;,=-1*.(,0.-%'&#N/).0;"(.1(,1
'#00-S-=-1-/0.K#&.&/$/01,S=-0(-+V.K&/0(.B,1/&.#;1K=#B.,&/.S/-+V.-+N/01-V,1/)@.Q(-0.B-==.&/1;&+.1(/
!,01/&+. <"(/=)1. K&#%. ,. 1-),=. S,0-+. -+1#. 1(/. #&-V-+,=. /01;,&-+/. K;+"1-#+@. Q(/. ,)N-"/. #K. 1(/
F#%%-00-#+. H,1/&%,+,V/%/+1. 4:01. "/+1;&*. -0. -%'#&1,+1. (/&/8. S/",;0/. (*)&,;=-". "#+1&#=
'&#S=/%0. ,&-0/. );&-+V. (-V(. &-N/&. )-0"(,&V/0@. A/0-)/0. 1(-0. -00;/. #K. B,1/&. "#+1&#=8. 1(/. P#;&1(
C,1-#+,=.H,1/&.O#=-"*.O=,+.g:```h.,-%0.,1.&/01#&,1-#+.#K.K&/0($0,=1.V&,)-/+108.B(-"(.,&/.g,=%#01h
,S0/+1.-+.1(/.>/=1,.B,1/&0.+#B,),*0@
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2.2.3 Haringvliet

G1.1(/.+#&1(/&+.S#;+),&*.#K.1(/.>/=1,.,&/,.1(/.&-N/&0.2(-+/.,+).7/;0/.K=#B.-+1#.1(/.C#&1(.</,@
Q(/.L,&-+VN=-/1.0=;-"/0.B/&/."#+01&;"1/).,+).S/",%/.#'/&,1-#+,=.-+.:`69.1#.&/V;=,1/.1(/.B,1/&
K=#B.-+.1(/.2#11/&),%.L,&S#;&.,+).1(/.C-/;B/.H,1/&B/V@.Q(/.B,1/&.S#)*.K;+"1-#+0.,0.,.K&/0(
B,1/&.&/0#;&"/.K#&.)&-+M-+V.B,1/&.0;''=*.,+).,V&-";=1;&,=.;0/@.Q(/.0=;-"/0.,&/.#+=*.#'/+/).,1
=,&V/.&-N/&.)-0"(,&V/0.);&-+V.1(/./SS.'(,0/.#K.1(/./_1/&+,=.1-)/@.Q(/.01//'.0,=-+-1*.V&,)-/+1.+/,&
1(/. 0=;-"/0. );&-+V. =,&V/. &-N/&. )-0"(,&V/. %,*. )/1/&-#&,1/. =#",=. (,S-1,10. =-M/. %;00/=S/)0@. Q(/
',00,V/.#K.%-V&,1-+V.K-0(.B,0.";1.#KK.);/.1#.1(/.0=;-"/."#+01&;"1-#+@

GK1/&.,+./_1/+0-N/.!+N-&#+%/+1,=.D%',"1.<1;)*.g:``5h.-1.(,0.S//+.)/"-)/).1#.',&1=*.&/$#'/+.1(/
L,&-+VN=-/1.0=;-"/08.-+.1(/.+/,&.K;1;&/@.G=1(#;V(.1(/.;0/.#K.1(/.K&/0(.B,1/&.&/0#;&"/. -0.#K.N-1,=
-%'#&1,+"/. 1#. 1(/. 0;&&#;+)-+V. ,V&-";=1;&,=. =,+). 1(/. B/01/&+. ',&1. B-==. S/"#%/. ,. S&,"M-0(
1&,+0-1-#+.b#+/@

G. K-&01. 01/'. -0. )/"-)/). 1#. 1,M/. '=,"/. -+. 499]@. Q(,+. 1(/. lU-/&m. gn0%,==. #'/+-+Vh. B-==. S/
#'/&,1-#+,=8.=/,)-+V.1#.,.',00,V/.K#&.%-V&,1-+V.K-0(@

D1. -0. /_'/"1/). 1(,1. -1. B-==. 1,M/. ,1. =/,01. :9. */,&0. 1#. V#. 1#B,&)0. 1(-0. 0#$",==/). l&/);"/). 1-)/m
0"/+,&-#@. Q(/. /+N-&#+%/+1,==*. %#01. #'1-%,=. 0"/+,&-#. -+. B(-"(. 1(/. 0=;-"/0. ,&/. "=#0/). #+=*
);&-+V.0/N/&/.01#&%.0;&V/0.g1(/.l01#&%.0;&V/.S,&&-/&m.0"/+,&-#h.B-==.+#1."#%/.-+1#.&/,"(.B-1(-+
1(/."#%-+V.4].*/,&08.);/.1#.1(/./_'/+0-N/."#%'/+0,1-#+.%/,0;&/0.+//)/)@

2.2.4 Dutch Wadden Sea

Q(/.H,))/+.</,.B,0.%;"(. =,&V/&. -+. '&/N-#;0. "/+1;&-/0.B(/+. 1(/&/.B,0. ,. V&,);,=. 1&,+0-1-#+
K&#%. -+1/&1-),=. ,&/,. 1#. 0,=1. %,&0(/0. ,+). K-+,==*. K&/0(B,1/&. %,&0(/0@. >;/. 1#. =,&V/. 0",=/
/%S,+M%/+108. 1(/."&/,1-#+.#K. 1(/.GK0=;-1)-WM.,+). 1(/."&/,1-#+.#K. =,&V/.)-M/0.);/. 1#. 1(/.>/=1,
O=,+8.=,&V/.)-M/0.+#B.S#&)/&.1(/.H,))/+.</,@.G0.,."#+0/a;/+"/8.1(/.S#&)/&=-+/.S/1B//+.=,+)
,+).0/,.-0.K-_/).,+).+,1;&,=.V&,)-/+10.K&#%.=,+).1#.0/,..,&/.0",&"/@

D+. 1(/. /,01/&+. ',&1. #K. 1(/. >;1"(. H,))/+. </,8. =,&V/. 0,=1. %,&0(. ,&/,0. ,&/. '&/0/+1. ,1. 1(/
/,01/&+T0#;1(/&+. 0-)/. #K. 1(/. -0=/0. ,+). ,=#+V. 1(/.%,-+=,+). "#,01. #K. P&-/0=,+). ,+).e&#+-+V/+@
7#01. #K. 1(/.%,-+=,+). /_-010. );/. 1#. ,"1-N/.%,-+1/+,+"/. #+=*@. D+. 1(/.B/01/&+. ',&18. #+=*. 0%,==
K&,V%/+10.#K. 0,=1.%,&0(/0.,&/.'&/0/+18.B(-"(.,&/.;0/).S*.B,)-+V.S-&)0.,0. &/K;V/.);&-+V.(-V(
1-)/@.D1.-0.;+"/&1,-+.B(/1(/&.1(/.0,=1.%,&0(/0.-+.1(/.B/01/&+.>;1"(.H,))/+.</,.,&/.0;KK-"-/+1=*
=,&V/.1#.K;+"1-#+.,0.,.&/K;V/.K#&.,==.1(/.S-&)0.1(,1.N-0-1.1(/.,&/,8.,+).-K.+#1.0#8.-K.-1.-0.'#00-S=/8.,+)
)/0-&,S=/8.1#./+=,&V/.1(/.0,=1.%,&0(.,&/,.-+.1(-0.&/V-#+@

D+.1(/.',018.=,&V/.0;S=-11#&,=.,+)./;=-11#&,=.,&/,0.B/&/."#N/&/).B-1(.//=V&,00@.<-+"/.:`Y4.,.0(,&'
)/"=-+/. -+. //=V&,00. N/V/1,1-#+.(,0. #"";&&/)8. ,=%#01. 1#B,&)0. /_1-+"1-#+@.C#B,),*0. #+=*. 0%,==
',1"(/0.#K.//=V&,00.,&/.K#;+).+/,&.1(/.-0=,+).#K.Q/&0"(/==-+V.,+).-+.1(/.>#==,&)./01;,&*@.!/=V&,00
%/,)#B0.(,N/.,+.-%'#&1,+1.&#=/.,0.0',B+-+V.,+).(-)-+V.'=,"/.K#&.K-0(.,+).#1(/&.,+-%,=0.,+)
%,*.K;+"1-#+.,0.K##).0#;&"/.K#&.V&,b-+V.S-&)0.,0.A&/+1.e##0/@.!/=V&,00.%/,)#B0.,KK/"1.B,1/&
";&&/+10.,+).%,*.01,S-=-0/. 1(/. 0/)-%/+10@.<;""/00K;=. &/"#N/&*.#K. //=V&,00.%,*.S/. -+);"/).S*
'&#1/"1-#+. #K. &/%,-+-+V. //=V&,00. 01,+)0. ,+). S*. %/,0;&/%/+10. 1,M/+. /@V@. 1#. &/);"/. -+1/&1-),=
K-0(/&-/0.1#.-%'&#N/.=-V(1."#+)-1-#+0@
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>;/.1#.1(/.g+/,&h.,S0/+"/.#K.+,1;&,=.1&,+0-1-#+0.K&#%.K&/0(B,1/&.1#.0,=1.B,1/&8.1(/.%-V&,1-#+.#K
M,1,)&#%#;0. ,+). ,+,)&#%#;0. K-0(. 0'/"-/0. -0. 0/N/&/=*. &/01&,-+/)@. Q(/.%,-+.%-V&,1-#+. -0. +#B
1(&#;V(.1(/.)&,-+,V/.0=;-"/0.#K. 1(/.GK0=;-1)-WM8.,=1(#;V(.&/"/+1=*. 1(/. -+01,==,1-#+.#K.,))-1-#+,=
($+5#4/++/7&+.0(#;=).K,"-=-1,1/.0#%/.%-V&,1-#+.1#.K&/0(B,1/&.",+,=0.-+.1(/.(-+1/&=,+)@

P;&1(/&.a;/01-#+0.,&/.&/=,1/). 1#. 1(/. &#S;01+/00.#K. 1(/.H,))/+.</,.,&/,.B-1(. &/V,&). 1#.(;%,+
,"1-N-1-/08.0;"(.,0.0(&-%'.K-0(/&-/08.0(/==.K-0(/&-/0.g"#"M=/0.,+).%;00/=0h8./_1&,"1-#+.#K.0,+).,+)
0(/==08. &/"&/,1-#+. ,+). /_'=#&,1-#+. #K. V,0. ,+). #-=@. !_1&,"1-#+. #K. 0,+). -0. ,=&/,)*. "#+01&-"1/). 1#
%,-+1/+,+"/. ,"1-N-1-/0. #K. "(,++/=0. ,+). (,&S#;&0@. Q(/. /_'=#-1,1-#+. #K. 0(/==08. (#B/N/&8. -0. #K
V&#B-+V."#+"/&+.1#.%,+,V/%/+1.,+).'#=-"*.%,M/&0@

Q(/. /_'=#&,1-#+. #K. #-=. ,+). V,0. &/0;=10. -+. 0;S0-)/+"/. #K. 1(/. S#11#%@. D1. -0. +#1. "=/,&. */1. -K. 1(/
H,))/+.</,.B-==. S/. ,S=/. 1#. M//'.',"/.B-1(. S#1(. 0/,. =/N/=. &-0/. g+,1;&,=. ,+). ,+1&#'#V/+-",==*
-+);"/)h.,+).0;S0-)/+"/@.DK.+#18.1-),=.K=,10.,&/,.%,*.)/"&/,0/@
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3 Morphodynamic developments

3.1 Historical overview

3.1.1 The Delta Region

Q(/. 2(-+/$7/;0/$<"(/=)1. )/=1,. -0. 1(/. ,&/,. S/1B//+. ,+). -+"=;)-+V. 1(/. C-/;B/. H,1/&B/V
"#++/"1-+V. 2#11/&),%. 1#. 1(/. C#&1(. </,8. -+. 1(/. C#&1(8. ,+). 1(/. H/01/&+. <"(/=)1. "#++/"1-+V
G+1B/&'.1#.1(/.C#&1(.</,8.-+.1(/.<#;1(@.Q(/.&/V-#+.-0.)/'-"1/).-+.P-V;&/0.Y@:.,+).Y@Y@

P-V;&/.Y@:.Q(/.>/=1,.2/V-#+.,""#&)-+V.1#.1(/.#&-V-+,=.>/=1,.O=,+8.B(-"(.-+"=;)/).1(/.;'V&,)-+V.#K.1(/.)*M/0.-+.1(/
2#11/&),%.2/V-#+.g2-WM0B,1/&01,,18.:`55h@

Q(/.&/V-#+.(,).,.N/&*.)-KK/&/+1."#+K-V;&,1-#+.-+.1(/.',01@.Q(/.&-N/&0.<"(/=)1.,+).7/;0/.K#&%/)
,."#%%#+.)/=1,.B-1(.,.%#0,-". #K. -0=,+)08. -+1/&1-),=. ,&/,0. ,+). "(,++/=0@.G. "#%S-+/).%,'.#K
<#;1(.L#==,+).,+).3//=,+).-+.1(/.7-))=/.GV/0.gR/&S;&V8.:`]]h.",+.S/.0//+.-+.P-V;&/.Y@4@.G1
1(#0/. 1-%/0. 1(/. !,01/&+. <"(/=)1. K#&%/). 1(/. %,-+. %#;1(. #K. 1(/. &-N/&. <"(/=)1@. Q(/. 7/;0/
)-0"(,&V/). ,1. 1(/. '&/0/+1. =#",1-#+. #K. 1(/. C-/;B/.H,1/&B/V. +/,&. L#/M. N,+.L#==,+). ,+). 1(/
%#;1(.#K.1(/.2(-+/.=,*.+/,&.1(/.'&/0/+1.N-==,V/.#K.U,1B-WM8."=#0/.1#.1(/."-1*.#K.I/-)/+@
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P-V;&/.Y@4@.F#%'#0-1-#+.%,'.0(#B-+V.3//=,+).-+.:Y99.,+).3;-)$L#==,+).-+.:\4:.gR/&S;&V8.:`]]h@

G=&/,)*. -+. 1(/.7-))=/.GV/0. 1(/. =#",=. '/#'=/. (,).S/V;+. 1#. /%S,+M. 1(/. 0,+)*. 0(#,=0. ,+). 1(/
%;))*. -+1/&1-),=. ,&/,08. 1&,+0K#&%-+V. 1(/%. -+1#. +/B. =,+)@. Q(/. -0=,+)0. #K.R##&+/8. O;11/+. ,+)
L#/M0/.H,,&).B/&/."&/,1/).-+.1(-0.B,*.S/1B//+.:499.,+).:^99.gR/&S;&V8.:`]]h@.Q(/.-0=,+).#K
e#/&//$EN/&K=,MM//.#&-V-+,1/0.K&#%.1(/.;+-K-",1-#+.#K.1(/./,&=*$/%S,+M/).-0=,+)0.#K.<"(#;B/+8
>;-N/=,+).,+).>&-/0"(#&@.Q(/.'/+-+0;=,.#K.<1@.O(-=-'0=,+).B,0./%S,+M/). -+. 1(/.:61(. "/+1;&*
,+)."#++/"1/).1#.1(/.%,-+=,+).-+.:`95@.Q(/.'/+-+0;=,.#K.Q(#=/+.B,0.S;-=).;'.K&#%.,.+;%S/&
#K.0%,==.-0=,+)0.,+).-+1/&1-),=.,&/,08.B(-"(.B/&/.W#-+/).1#V/1(/&.-+.1(/.:]1(.,+).:^1(."/+1;&-/0@
Q(/. -0=,+). #K. C##&). A/N/=,+). B,0. /%S,+M/). -+. 1(/. /,&=*. :\1(. "/+1;&*. ,=&/,)*8. S;1. B,0
)/01&#*/).S*.0/N/&,=.K=##)./N/+10.-+.1(/.:^1(."/+1;&*@.GK1/&.,.=#+V.'&#"/00.#K.&/"#+01&;"1-#+.,+)
/%S,+M-+V8.C##&).A/N/=,+).&/,"(/).-10.'&/0/+1.0(,'/.-+.1(/.S/V-++-+V.#K.1(/.:`1(."/+1;&*@
Q(/.-0=,+).#K.3;-).A/N/=,+).B,0.'&/0/+1.-+.1(/.:\1(."/+1;&*.,=&/,)*@.D1.V#1.-10.'&/0/+1.0(,'/.-+
:595@.H,="(/&/+.#&-V-+,1/0.K&#%.0/N/+.0%,==. -0=,+)08.,=&/,)*.W#-+/).1#V/1(/&. -+.:Y99@.</N/&/
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K=##)0. ),%,V/). 1(/.B/01/&+. ',&1. #K.3//;B0.R=,,+)/&/+. 0/N/&,=. 1-%/0. ,+). K#&. 1(-0. &/,0#+. -10
0(,'/. (,0. "(,+V/). -+. 1(/. "#;&0/. #K. 1(/. "/+1;&-/0@. D+. "#+1&,018. 1(/. /,01/&+. ',&1. #K. 3//;B0
R=,,+)/&/+.(,0.&/%,-+/).;+"(,+V/).0-+"/.,S#;1.:Y99@.G1. 1(,1. 1-%/. -1. -+"=;)/).,=0#. 1(/. =,1/&
)&#B+/). I,+). N,+. <,/K1-+V(/. g+#B[. cR/&)&#+M/+. I,+). N,+. <,/K1-+V(/dh@. D+. :Y99. 1(/. 3B-+
/01;,&*.B,0."#++/"1/).1#.1(/.L#+1/8.B(-"(.=,1/&.S/",%/.1(/.H/01/&+.<"(/=)1./01;,&*@

f+1-=.:`]9.1(/.>/=1,.2/V-#+.B,0.0',&0/=*.'#';=,1/)@.f&S,+-b,1-#+.,+).-+);01&*.1##M.'=,"/.#+=*
-+.-10.+#&1(/&+.,+).0#;1(/&+.',&108.,&#;+).1(/.(,&S#&0.#K.2#11/&),%.,+).G+1B/&'@.Q(/.-0=,+)0
B/&/.;0/).%,-+=*.K#&.,V&-";=1;&/.gC-/+(;-0.o.<%,,=8.:``\h@.C#B,),*08.&/"&/,1-#+.,+).1#;&-0%
(,N/.S/"#%/.-%'#&1,+1.=#",=.,"1-N-1-/0.#+.1(/.-0=,+)0@
D+.:`]Y.,.N-#=/+1.01#&%.S&/,"(/).1(/.)*M/0.,1.%,+*.'=,"/0.,+).",;0/).,.)-0,01&#;0. K=##)-+V8
B(-"(. M-==/). :5Y]. '/&0#+0@. <;S0/a;/+1=*8. B-1(. 1(/. ,-%. #K. '&#1/"1-+V. 1(/. &/V-#+. K#&. K;1;&/
K=##)-+V8. 1(/.e#N/&+%/+1. )/"-)/). 1#. ",&&*. #;1.%,W#&. -+1/&N/+1-#+0. -+. 1(/. ,&/,8. 1(/. 0#$",==/)
>/=1,.O=,+.g<//.P-V;&/.Y@:h@.P#==#B-+V.1(/.>/=1,.O=,+8.1(/."#+01&;"1-#+.#K.0/N/&,=./%S,+M%/+10
ge&/N/=-+V/+),%. -+. :`^\8. R#=M/&,M),%. -+. :`^`8. L,&-+VN=-/1),%. -+. :`698. A&#;B/&0),%. -+
:`6:h.1&,+0K#&%/).1(/.L,&-+VN=-/1.,+).1(/.e&/N/=-+V/+.1-),=.S,0-+0.-+1#.K&/0(.B,1/&.=,M/0@.QB#
0/"#+),&*. ),%0. B/&/. S;-=1. 1#. )-0"#++/"1. I,M/. R//&/. K&#%. 1(/. !,01/&+. <"(/=)1@. GK1/&. =#+V
)/S,1/0. "#+"/&+-+V. 1(/. 0,K/V;,&)-+V. #K. 1(/. /"#=#V-",=. N,=;/0. #K. 1(/. !,01/&+. <"(/=)18. 1(/
e#N/&+%/+1.)/"-)/).1#."#+01&;"1.,.01#&%$0;&V/.S,&&-/&8. -0#=,1-+V.1(/.!,01/&+.<"(/=)1.K&#%.1(/
0/,.#+=*.,1.),+V/&#;0.01#&%."#+)-1-#+08.-+01/,).#K.,.'/&%,+/+1$"=#0-+V.),%@.Q(/."#+01&;"1-#+
#K.1(/.01#&%$0;&V/.S,&&-/&.B,0."#%'=/1/).:`5^@.Q/+.*/,&0.=,1/&.,+#1(/&.01#&%$0;&V/.S,&&-/&.B,0
S;-=1. ,"&#00. 1(/. C-/B/.H,1/&B/V@. Q(-0. B,0. "#+0-)/&/). 1(/. S/01. ,=1/&+,1-N/. K#&. 1(/. &-0/. ,+)
-%'&#N/%/+1.#K. 1(/.699.M%.#K. =#+V-1;)-+,=.)*M/08. ,0.B,0.'=,++/). -+. 1(/.#&-V-+,=.>/=1,.O=,+
g0//. P-V;&/. Y@:h@. F#%'=/1-#+. #K. 1(/.>/=1,. O=,+. (,0. )&,01-",==*. 1&,+0K#&%/). 1(/. >/=1,. 2/V-#+
);&-+V.1(/.=,01.K#;&.)/",)/0@.P-V;&/.Y@Y.V-N/0.,+.#N/&N-/B.#K.1(/.B,1/&S#)-/0.,0.1(/*.,&/.+#B@
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P-V;&/.Y@Y@ EN/&N-/B.#K.1(/.'&/0/+1$),*.>/=1,.2/V-#+8.-@/@.,K1/&."#%'=/1-#+.#K.1(/.>/=1,.O=,+.gC-/+(;-0.o.<%,,=8
:``6h@.9.n.U&//M&,M),%.g:5^6h8.:.n.3,+)M&//M),%.g:`^9h8.4.n.R//&0/V,1),%.g:`^:h8.Y.n
e&/N/=-+V/+),%.g:`^\h8.\.n.R#=M/&,M),%.g:`^`h8.].n.L,&-+VN=-/1),%.g:`69h8.^.n.A&#;B/&0),%
g:`6:h8.6.n.<1#&%$0;&V/.S,&&-/&.g:`5^h8.5.n.O(-=-'0),%.g:`56h8.`.n.E/01/&),%.g:`5^h@
7,&M-/b,,10%//&.(,0.S//+.)-0"#++/"1/).K&#%.3##%%//&.-+.:`5Y@

3.1.2 The Western Scheldt

Q(/.H/01/&+.<"(/=)1./01;,&*.=-/0.-+.1(/.0#;1(/&+.',&1.#K.1(/.>/=1,.2/V-#+@.D1.-0.1(/.,"1;,=.%#;1(
#K.1(/.&-N/&.<"(/=)1.,+).1(/.%,-+.0(-''-+V.&#;1/.1#B,&)0.1(/.(,&S#;&.#K.G+1B/&'@.Q(-0./01;,&*
/N#=N/).K&#%.1(/.L#+1/8.,.1-),=."(,++/=.B(-"(.K#&%/).,.N,01.%,&0(.,&/,.0-+"/.1(/./,&=*.7-))=/
GV/0@.Q(/.L#+1/.S/",%/."#++/"1/).1#.1(/.<"(/=)1.&-N/&.+#&1(.#K.G+1B/&'.,+)./N#=N/).-+1#.1(/
+/B. &-N/&. %#;1(@. G0. ,. "#+0/a;/+"/. 1(/. !,01/&+. <"(/=)1. V&,);,==*. =#01. -10. K;+"1-#+. ,0. &-N/&
%#;1(@.D+.1(/.:\1(."/+1;&*.1(/.H/01/&+.<"(/=)1.(,).,=&/,)*.S/"#%/.1(/.+/B.0(-''-+V.&#;1/. 1#
1(/.(,&S#;&.#K.G+1B/&'.gN,+.)/&.<'/M8.:``\h@
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D+.1(/.:61(."/+1;&*.1(/.H/01/&+.<"(/=)1.B,0.,.(-V(=*.S&,+"(/)./01;,&*.B-1(./_1/+0-N/.-+1/&1-),=
K=,1.,+).%,&0(.,&/,0.(,N-+V.=,&V/.01#&,V/.",',"-1*@.<-+"/. 1(/+.1(/.0*01/%.V&,);,==*.)/N/=#'/)
-+1#. 1(/. K;++/=$0(,'/)./01;,&*.#K. 1(/.'&/0/+1. ),*0@.A#1(.%#&'(#=#V*. ,+). 1-),=. "(,&,"1/&-01-"0
(,N/."(,+V/).B-1(.1-%/@.F#/+.g:`55h.&/"#+01&;"1/).1(/.1-),=.&,+V/0.,+).1(/.'&#',V,1-#+.#K.(-V(
B,1/&. ,=#+V. 1(/. /01;,&*. K&#%.+,;1-",=. ,=%,+,"0@.L/.)-0"#N/&/). 1(,1. 1(/. 1-),=. &,+V/. -+"&/,0/)
"#+0-)/&,S=*[.K&#%.1(/.,S#;1.Y@4.%/1/&0.#K.:^]9.G@>@.+/,&.G+1B/&'8. 1#. 1(/.]@4.%/1/&0.#K. 1(/
'&/0/+1. ),*0@. Q(/. "/=/&-1*. #K. 1(/. 1-),=. B,N/. ,=0#. -+"&/,0/)[. -+. :^]9. G@>@8. 1(/. )-01,+"/
R=-00-+V/+$G+1B/&'.B,0."#N/&/).S*.1(/.B,N/."&/01.-+.,S#;1.\@].(#;&08.,1.'&/0/+1.-1.-0."#N/&/).-+
,S#;1.4.(#;&0@.Q(/./_1/+0-N/.01#&,V/.,&/,0.'&/0/+1. -+. 1(/.:61(."/+1;&*.)/=,*/).1(/. 1-),=.B,N/@
G+#1(/&.K,"1#&.B(-"(.(,0.-+K=;/+"/).1(/."(,+V-+V.#K.1(/./01;,&*."(,&,"1/&-01-"0.-0.1(/.&-0/.#K.1(/
0/,.=/N/=8.B(-"(.0-+"/.:^]9.(,0.S/"#%/.(,=K.,.%/1/&.1#.#+/.%/1/&.(-V(/&@

D+.1(/.:61(."/+1;&*.1(/.H/01/&+.<"(/=)1.B,0."#++/"1/).1#. 1(/.!,01/&+.<"(/=)1.S*. 1(/."(,++/=0
<=#/.,+).U&//M&,M@.G1.1(,1.1-%/8.1(/."(,++/=0.A&,,M%,+.,+).L/==/V,1.B/&/."#++/"1/).1#./,"(
#1(/&.,+).K#&%/).,+.-0=,+).gB-1(.1(/."-1*.#K.G_/=.,1.-10.0#;1(/&+.0(#&/h8.=,&V/.0,=1.%,&0(/0.,+)
1-),=.K=,10.=-/).,=#+V.1(/-&.S,+M0@.Q(/.U&//M&,M.B,0.S,0-",==*.,.N/&*./_1/+0-N/.-+1/&1-),=.,&/,.#+
1(/.#1(/&.0-)/.#K.1(/.H/01/&+.<"(/=)1.B-1(.&/0'/"1. 1#. 1(/.R/&)&#+M/+.I,+).#K.<,/K1-+V(/@.Q(/
=,11/&.-0.1(/.#+=*.N,01.0,=1.%,&0(.,&/,.B(-"(.(,0.&/%,-+/).,1. 1(/.'&/0/+1. 1-%/0@.A/1B//+.:^]9
,+).:599.G@>@.%,+*.S&,+"(/0.0-=1/).;'8.0#%/.-+1/&1-),=.,&/,0.,""&/1/).1#.0;'&,1-),=.=/N/=0.,+)
B/&/. /%S,+M/)@. D+. :599. G@>@. 1(/. L/==/V,1. ,+). A&,,M%,+. "(,++/=0. B/&/. +#1. -+. "#+1,"1
,+*%#&/@

Q(/. A&,,M%,+. (,0. S//+. 1#1,==*. &/"=,-%/)8. ,1. '&/0/+1. ,. (,&S#;&. ,+). ,. =-11=/. =,M/8. 1(/
A&,,M%,+%//&8.01-==.&/%-+).;0.#K.-10.,+"-/+1.#&-V-+i.1(/.L/==/V,1."(,++/=.(,0.S//+."=#0/).,+)
#+=*.,.)&,-+,V/."(,++/=.&/%,-+0@.Q(/.B(#=/.,&/,.S/1B//+.1(/.1B#."(,++/=0.(,0.S//+./%S,+M/)@
Q(/.U&//M&,M.-+1/&1-),=.,&/,8.+/,&.A,1(8.B(-"(.-+.:599.G@>@.B,0.01-==."#++/"1-+V.1(/.H/01/&+
<"(/=)1.B-1(.1(/.!,01/&+.<"(/=)18.,+).1(/.<=#/8.1(/.0/"#+)."#++/"1-#+.B-1(.1(/.!,01/&+.<"(/=)18
(,N/. S//+. S#1(. &/"=,-%/)@. Q(/. ,"1;,=. (,&S#;&. #K. R=-00-+V/+. E#01. g<=#/(,N/+h. =-/0. #+. 1(/
,+"-/+1.=#",1-#+.#K.1(/.H/01/&+.<"(/=)1./+).#K.1(/.<=#/@

3.1.3 The Eastern Scheldt

Q(/. (-01#&*. #K. 1(/. !,01/&+. <"(/=)1. -0. "(,&,"1/&-b/). S*. ,+. -+"&/,0-+V. -0#=,1-#+. K&#%. &-N/&-+/
-+K=;/+"/[. -+. 1(/."#;&0/.#K. 1-%/.1(/.!,01/&+.<"(/=)1."(,+V/).K&#%.,+./01;,&*. -+1#.,. 1-),=.S,*@
Q(/. '&/0/+1. %#&'(#=#V*. #K. 1(/. !,01/&+. <"(/=)1. -0. 1(/. &/0;=1. #K. S#1(. +,1;&,=. /N#=;1-#+. ,+)
(;%,+. -+1/&N/+1-#+08. 0;"(. ,0. /%S,+M-+V. ,+). )&/)V-+V@. GK1/&. 1(/. %#01. &/"/+1. (;%,+
-+1/&N/+1-#+0.-10.1-),=.N#=;%/.(,0.)/"&/,0/).0-V+-K-",+1=*@

Q(/.!,01/&+.<"(/=)1.B,0.1(/.%,-+.%#;1(.#K.1(/.&-N/&.<"(/=)1.;+1-=.1(/.7-))=/.GV/08.-+.1(/.:\1(

"/+1;&*.-1.(,).,=&/,)*.=#01.1(-0.K;+"1-#+.1#.1(/.L#+1/.g=,1/&.H/01/&+.<"(/=)1./01;,&*h@.D+.:5^6.1(/
"=#0-+V.#K.1(/.U&//M&,M.)/K-+-1/=*.0/',&,1/).1(/.!,01/&.<"(/=)1.K&#%.1(/.&-N/&.<"(/=)1@.D+.:`^`
1(/.R#=M/&,M),%.)/'&-N/). 1(/./01;,&*. ,=0#. #K. 1(/. K&/0(.B,1/&. K&#%. 1(/.2(-+/@.G1. '&/0/+1. 1(/
-+';1.#K.K&/0(.B,1/&.-0.+/V=-V-S=/.g4].%YT08.C-/+(;-0.o.<%,,=8.:``6h@
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Q(/.!,01/&+.<"(/=)1.(,0.S//+.,+./&#)-+V.S,0-+.K#&."/+1;&-/0@.>;/.1#./_1&/%/.K=##)08.-+.1(/.:]1(

,+).:^1(."/+1;&-/0.1(/./01;,&*.-+"&/,0/).-10.1-),=.N#=;%/.S*.,1.=/,01.]9k@.G.K;&1(/&.-+"&/,0/.#K
1(/.1-),=.N#=;%/8.1(-0.1-%/.);/.1#.(;%,+.-+1/&N/+1-#+08.#"";&&/).-+.1(/.0/"#+).(,=K.#K.1(/.:`1(

,+).-+.1(/.491(."/+1;&*8.B(/+.1(/."#+1#;&. =-+/0.#K. 1(/.!,01/&+.<"(/=)1.B/&/.K-_/).S*.&-V-).0/,
B,==0.,+).)*M/0@.G=0#.1(/."#+01&;"1-#+.#K.1(/.e&/N/=-+V/+),%.g:`^]h.,+).#K.1(/.R#=M/&,M),%
g:`^`h.B(-"(."=#0/).#KK.1(/.!,01/&+.<"(/=)1.K&#%.,)W,"/+1.S,0-+08.&/0;=1/).-+.,+.-+"&/,0/.#K.1(/
1-),=.N#=;%/.,1.1(/.-+=/1.#K.,S#;1.^k.g2-WM0B,1/&01,,18.:`55h@.GK1/&.1(/."#+01&;"1-#+.#K.1(/.),%0
1(/.K&/0(.B,1/&.-+';108.B(-"(.B/&/.=#B.,=&/,)*8.S/",%/.-+0-V+-K-",+1@

Q(/. "#+01&;"1-#+.#K. 1(/. 01#&%$0;&V/.S,&&-/&. 1##M.'=,"/. S/1B//+.:`59. ,+).:`5^@.G1. 1(/. 0,%/
1-%/.,=0#.1B#."#%',&1%/+1,=-0,1-#+.),%0.B/&/.S;-=1.-+.1(/./,01/&+.',&1.#K.1(/.S,0-+@.Q(/.01#&%$
0;&V/.S,&&-/&.)/"&/,0/).1(/./KK/"1-N/."&#00$0/"1-#+,=.,&/,.,1.1(/.%#;1(.K&#%.59999.1#.:6`99.%4@
Q(/. "#%',&1%/+1,=-0,1-#+. ),%0. &/);"/). 1(/. 0;&K,"/. #K. 1(/. S,0-+. K&#%. \]4. 1#. Y]:. M%4@. Q(/
01#&%$0;&V/.S,&&-/&."&/,1/0.,.)-0"#+1-+;-1*.S/1B//+.1(/.B,1/&.=/N/=0.#;10-)/.,+).1(#0/.-+0-)/.1(/
S,0-+8.S/",;0/.#K.-10.&/0-01,+"/.1#.1(/.1-),=.K=#B@.Q(/.%,W#&."#+0/a;/+"/0.,&/. 1(/.&/);"1-#+.#K
1(/. 1-),=. N#=;%/08. #K. 1(/. ";&&/+1. N/=#"-1-/0. ,+). #K. 1(/. 1-),=. &,+V/@.7,_-%;%. )/'1($,N/&,V/)
N/=#"-1-/0.-+.1(/."(,++/=0.)/"&/,0/).K&#%.:@4.1#.9@5.%T0@.Q(/.1-),=.&,+V/.&/);"/).K&#%.Y@6.%.1#
Y@4].%.,1.p/&0/M/@.Q(-0.(,).-%'#&1,+1."#+0/a;/+"/0.K#&.1(/.0,=1.%,&0(/0[.K&#%.1(/.#&-V-+,=.:6
M%48.::.M%4.#K.0,=1.%,&0(/0.,&/.+#1.0;SW/"1.1#.1(/.1-),=.-+K=;/+"/.,+*%#&/@

>;/. 1#. 1(/. '&/0/+"/.#K. 1(/. 01#&%$0;&V/.S,&&-/&. 1(/. 1&,)-1-#+,=.%#&'(#=#V-",=. /N#=;1-#+. 1&/+)0
(,N/.&/N/&0/)8.1(/.!,01/&+.<"(/=)1.(,0.S/"#%/.,.0/)-%/+1,1-#+.S,0-+@.G==.0/)-%/+1.-+';10."#%/
K&#%.1(/."#,01,=.b#+/@.Q(/."#+01&;"1-#+.#K.1(/.01#&%$0;&V/.S,&&-/&.(,0.01&#+V=*.&/);"/).1(/.0,+)
-+';1.K&#%.1(/.0/,.0#.1(,1.,1.'&/0/+1.+/,&=*.#+=*.K-+/.0/)-%/+1./+1/&0.1(/.!,01/&.<"(/=)18.1(-0.K-+/
0/)-%/+1.1/+)0.1#.0/11=/.-+.1(/.1-),=."(,++/=0@

D+. 1(/.!,01/&+.<"(/=)1.B/.#S0/&N/. ,. V/+/&,=. )/"&/,0-+V.#K. )/'1(. V&,)-/+10@.Q(/. "(,++/=0. ,&/
0-=1-+V.;'8.S;1.,1.1(/.0,%/.1-%/.1(/.0,+)*.0(#,=0.,+).1(/.%;)K=,10.,&/./&#)-+V@.>,1,.-+)-",1/.,+
,N/&,V/.=#B/&-+V.#K.1(/-&.0;&K,"/.=/N/=0.S/1B//+.9@:.,+).9@4.%.gC-/+(;-0.o.<%,,=8.:``6h.,K1/&
1(/."#+01&;"1-#+.#K.1(/.01#&%$0;&V/.S,&&-/&@

3.1.4 Haringvliet

Q(/. L,&-+VN=-/1. !01;,&*8. ,+. -+1/&1-),=. S,0-+. -+. 1(/. +#&1(/&+. ',&1. #K. 1(/. 2(-+/$7/;0/. >/=1,8
)/N/=#'/).S/1B//+.:499.,+).:^99.);/.1#.1(/.K=##)-+V.#K.=#B.'#=)/&.,&/,0.);&-+V.0/N/&,=.01#&%
0;&V/0@.Q(/.01#&%.0;&V/.#K.P/S&;,&*.:8.:`]Y.;&V/).1(/.)/N/=#'%/+1.#K.K=##)$'&#1/"1-#+.B#&M0
-+. 1(/. )/=1,. g0//. Y@:@:h@. Q(/. >/=1,. O=,+. -+"=;)/). ,. "=#0;&/. ),%. g1(/. L,&-+VN=-/1. ),%h. ,+)
)-0"(,&V/. 0=;-"/0. -+. 1(/. L,&-+VN=-/1@. Q(/0/. B#&M0. B/&/. "#%'=/1/). #+. C#N/%S/&. 48. :`69@
!,&=-/&8. -+. 1(/./,01/&+.',&1.#K. 1(/./01;,&*8. 1(/.e&/N/=-+V/+.),%.g:`^\h.,+). 1(/.R#=M/&&,M.),%
g:`^`h.B/&/."#+01&;"1/)8.)-0"#++/"1-+V.1(/.L,&-+VN=-/1. K&#%.I,M/.e&/N/=-+V/+8. 1(/.R#=M/&&,M
,+).1(/.!,01/&+.<"(/=)1.gP-V;&/.Y@\h@
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P-V;&/.Y@\ Q(/.L,&-+VN=-/1.,+).0;&&#;+)-+V.,&/,@

A/K#&/."=#0;&/8.1(/.1-),=.)-KK/&/+"/.B,0.:@59.%.B-1(.K=#B.N/=#"-1-/0.&,+V-+V.K&#%.:@^9.1#.:@49.%
0$:. ,1. L/==/N#/10=;-08. ,+). 4@4].%.B-1(. 9@59$. 9@5].%. 0$:. ,1. 7#/&)-WM@. GK1/&. "=#0;&/8. 1(/. 1-),=
)-KK/&/+"/.)/"&/,0/).1#.9@Y.%.-+.1(/.-++/&.S,0-+8.S/-+V.-+K=;/+"/).#+=*.S*.1(/.1-)/./+1/&-+V.K&#%
1(/. C-/;B/.H,1/&B/V@. G0. ,. &/0;=18. 1(/. L,&-+VN=-/1. (,0. )/N/=#'/). -+1#. ,. K&/0(. B,1/&. S,0-+
B-1(#;1.0,=1.B,1/&./+1/&-+V.K&#%.1(/.0/,@

Q(/.)-0"(,&V/.%,+,V/%/+1.#K.1(/.L,&-+VN=-/1.0=;-"/0.,-%0.,1."#+1&#==-+V.1(/.0,=1.-+1&;0-#+.-+1#
1(/.C-/;B/.H,1/&B/V@.>;&-+V.(-V(.)-0"(,&V/0.#K.1(/.2(-+/.,+).7/;0/8.1(/.0=;-"/0.,&/.#'/+/)
B(/&/,0.1(/*.,&/."=#0/).);&-+V.=#B.&-N/&.)-0"(,&V/0@.D+.1(/.=,11/&.",0/8.1(/.&-N/&.B,1/&.-0.K#&"/)
1#.K=#B.1(&#;V(.1(/.C-/;B/.H,1/&B/V8.1(;0."#;+1/&,"1-+V.0,=1.-+1&;0-#+.K&#%.1(/.0/,@.e/+/&,==*8
1(/. 0=;-"/0.,&/.#'/+/).);&-+V. /SS. 1-)/. #+=*@.F(,&,"1/&-01-". )-0"(,&V/0. ,&/. =-01/). -+.Q,S=/. Y@:@
Q(/.B,1/&.=/N/=.-+.1(/.L,&-+VN=-/1.-0.M/'1."#+01,+1.,0.%;"(.,0.'#00-S=/.,1..9@]9.%.qCGO@

./N*:(: I;1%/01 .*#*:(:
2(-+/ :4999 4499 599
7/;0/ 4999 Y49 $
<=;-"/ `999 566 9

Q,S=/.Y@:@.>-0"(,&V/0.g%Y.0$:h.#K.1(/.&-N/&0.2(-+/.,+).7/;0/.,0.B/==.,0.K&#%.1(/.L,&-+VN=-/1.0=;-"/0.0-+"/.:`64

F;&&/+1=*8.1(/.0=;-"/.)-0"(,&V/.%,+,V/%/+1.'&#V&,%%/.-0.;+)/&.)-0";00-#+@.7,-+.#SW/"1-N/.#K
1(/.+/B.&/V-%/.B-==.S/[

rQ#. %,+,V/. 1(/. L,&-+VN=-/1. 0=;-"/0. -+. 0;"(. ,. B,*. 1(,1. -1. #KK/&0. V##). "#+)-1-#+0. K#&
"(,&,"1/&-01-". /01;,&-+/. (,S-1,10. ,+). K#&. 0;01,-+,S=/. ;0/. #K. 1(/.B,1/&. #+. S#1(. 0-)/0. #K. 1(/
0=;-"/0r

Q(-0.#SW/"1-N/. -%'=-/0. 1(/.&/01#&,1-#+.#K. 1-),=.)-KK/&/+"/.,+).+,1;&,=. 0,=1.V&,)-/+10. 1#.'&#%#1/
"(,&,"1/&-01-"./"#=#V-",=.N,=;/08.(#B/N/&.B-1(#;1./+),+V/&-+V. 0,K/1*. ,V,-+01. K=##)-+V@.E;1. #K
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)-KK/&/+1. ,=1/&+,1-N/08. 1(/. V#N/&+%/+1. (,0. "(#0/+. K#&. ,. 0-1;,1-#+. -+.B(-"(. 1(/. )##&0. ,&/. M/'1
#'/+. 0=-V(1=*8. /_"/'1. -+. ",0/. #K. 01#&%. 0;&V/0@. Q(-0. ,==#B0. 0,=1.B,1/&. 1#. /+1/&. 1(/.L,&-+VN=-/1
);&-+V.K=##).1-)/.,+).K&/0(.B,1/&.1#.)-0"(,&V/.-+.1(/.0/,.);&-+V.1(/./SS@.Q(/.'#=-"*.,K1/&.499]
(,0. +#1. S//+. )/"-)/). */1@. O#00-S=*8. 1(-0. B-==. S/. 1(/. ),%'/). 1-)/. ,=1/&+,1-N/. 1(,1. -+N#=N/0
g',&1-,=h.#'/+-+V.#K.1(/.L,&-+VN=-/1.0=;-"/0.K#&.`].k.#K.1(/.1-%/@

Description of morphology

Q(/.L,&-+VN=-/1.),%.S=#"M0.,+*.S/)$=#,).1&,+0'#&1.);/.1#.1(/.0-==.-+.1(/.)-0"(,&V/.0=;-"/0.gs.5.%
,S#N/. 1(/. S/)h@. !_"(,+V/. #K. 0/)-%/+1. -0. '#00-S=/. #+=*. S*. 0;0'/+0-N/. 1&,+0'#&1. );&-+V. K&/0(
B,1/&.)-0"(,&V/0.1#B,&)0.1(/.0/,@.7,_-%;%.1&,+0'#&10.#"";&.);&-+V.(-V(.&-N/&.K=##)0@.>;&-+V
,N/&,V/.,+).=#B.)-0"(,&V/0.0/)-%/+1.1&,+0'#&1.1(&#;V(.1(/.0=;-"/0.-0.+/V=-V-S=/@

Mouth

Q(/.'&/0/+1.L,&-+VN=-/1.",+.S/.)-N-)/).-+1#. -10.%#;1(8.0/,B,&).K&#%.1(/."=#0;&/.),%8.,+).-10
-++/&. ,&/,@. Q(/. %#;1(. "#%'&-0/0. 1(/. ,&/,. S/1B//+. 1(/. $:4. %. CGO. S#;+),&*. B/01. #KK. 1(/
L,&-+VN=-/1. ,+). 1(/. ),%. -10/=K@. Q(/. +#&1(/&+. S#;+),&*. -0.B/01. #K. 1(/.7,,0N=,M1/. ,+). -+. 1(/
0#;1(.1(/."#,01.#K.e#/&//.,+).,.=-+/.',&,==/=.1#.1(/.1-),=.%#N/%/+10.S#;+).-1.g0//.P-V;&/.Y@\h@
Q(/.%#;1(."#+0-010.#K.1(&//.%,W#&.-+1/&1-),=.,&/,0.gL-+)/&'=,,1.,+).e,&+,=/+'=,,1$C##&).,+).$
<#;1(h. 0;&&#;+)/). S*. K-N/. %,W#&. V;==-/0. gL-+)/&V,18. A#MM/V,18. 7-))/+V/;=8. 2,M. N,+
<"(//=(#/M.,+).<=-WMV,1h@.D+.1#1,=8.1(/.,&/,."#N/&0.s::9.M%4.B-1(.,."#,01=-+/.#K.,''&#_-%,1/=*
4^.M%.=/+V1(@

GK1/&."=#0;&/.#K.1(/.L,&-+VN=-/18.1(/.),%%-+V.#K.1(/.A&-/=0/.e,1.,0.B/==.,0.1(/."#+01&;"1-#+.#K
1(/. 7,,0N=,M1/. ,+). <=;K1/&. )/1/&%-+/). 1(/. %#&'(#=#V-",=. )/N/=#'%/+10. 1#. ,. (-V(. )/V&//@
G=1(#;V(.1(/.1-),=.)-KK/&/+"/.,1.1(/.%#;1(.#K.1(/.L,&-+VN=-/1.-+"&/,0/).K&#%.:@5.%.1#.4@Y.%8.1(/
1-),=.K=#B.N/=#"-1-/0.)/"&/,0/).,+).B,N/.-+K=;/+"/0.S/",%/.&/=,1-N/=*.%#&/.-%'#&1,+1@

Sedimentation processes in general

>-KK/&/+1.0/)-%/+1.1&,+0'#&1.'&#"/00/0.,&/.-+N#=N/).-+.1(/.%#&'(#=#V*.-+.1(/.%#;1(8.#K.B(-"(
1-),=.0/)-%/+1.1&,+0'#&1.'&#S,S=*.)#%-+,1/0@.Q(/.1-)/.#K.1(/.C#&1(.</,.1&,+0'#&10.0/)-%/+1.K&#%
0#;1(. 1#. +#&1(. ,=#+V. 1(/. A/=V-,+$>;1"(. "#,01@. G1. 1(/. %#;1(. #K. 1(/. L,&-+VN=-/1. 1-),=. ";&&/+1
-+1/&K/&/0. B-1(. 1(/. ";&&/+10. ,00#"-,1/).B-1(. 1(/8. 1-),==*. -+);"/)8. K-==-+V. ,+). /%'1*-+V. #K. 1(/
%#;1(@. Q(/. "=#0;&/. #K. 1(/. L,&-+VN=-/1. )/"&/,0/). 1(/. 01&/+V1(. #K. 1(/0/. ";&&/+10. ,+). 1(/&/S*
)/"&/,0/). 1(/. 0/)-%/+1. 1&,+0'#&10. ,0.B/==@. .G1. 1(/. 0,%/. 1-%/8.B,N/0. S/",%/. &/=,1-N/=*.%#&/
-%'#&1,+1.K#&.1(/.=#",=.0/)-%/+1.)*+,%-"0@.H,N/0.S&-+V.0/)-%/+1.',&1-"=/0.-+1#.0;0'/+0-#+.,+)8
-+."&#00$0(#&/.)-&/"1-#+8.1&,+0'#&1.0/)-%/+10.=,+)B,&)@.A/K#&/."=#0;&/8.-+.1(/.'/&-#).K&#%.:`]^
1#.:`^`8.^_:9^.%Y.#K.0/)-%/+1.0/11=/).*/,&=*.-+.1(/.%#;1(.#K.1(/.L,&-+VN=-/1@.GK1/&."=#0;&/.+/1
,"";%;=,1-#+.)/"&/,0/).1#.,S#;1.Y@:_:9^.%Y.'/&.*/,&.gP-V;&/.Y@]h@.Q(/.1-),=.N#=;%/.',00-+V.1(/
%#;1(. (,0. )/"&/,0/).B-1(. ^5k. ;'#+. "=#0;&/8.B(-"(. )-01;&S/). 1(/. 1(/+. /_-01-+V. /a;-=-S&-;%
S/1B//+. "&#00$0/"1-#+,=. ,&/,. #K. 1(/. %#;1(. ,+). 1(/. 1-),=. N#=;%/@. G0. ,. &/0;=18. 4@:_:9^. %Y

0/)-%/+1. +#B. -0. /&#)-+V. */,&=*. K&#%. 1(/. K#&/0(#&/. 1#B,&)0. 1(/. %#;1(@. 7#01. 0/)-%/+1,1-#+
#"";&0.,S#N/.\.%.XCGO@.I#+V$0(#&/.1&,+0'#&1.,=#+V.1(/."#,01.#K.e#/&//.'&#N-)/0.s9@`_:9^.%Y

*$:.,+).1(/.L,&-+VN=-/1.'&#N-)/0.s9@:_:9^.%Y.*$:@.D+.,))-1-#+.1#.1(/.0,+)8.s9@]_:9^.%Y.#K.K-+/&



!"#$%#&'(#)*+,%-".'&#"/00/0.-+.1(/.2(-+/$ 34546 .......7,&"(8.499:
7/;0/.<"(/=)1.>/=1,

3 – 9

',&1-"=/0.g0-=10.,+)."=,*0h./+1/&0.1(/.%#;1(.N-,.1(/.L,&-+VN=-/1./N/&*.*/,&@.7#01.#K.1(/0/.0=#B=*
0/11=-+V.',&1-"=/0.,&/.K=;0(/).#;1.#K.1(/.%#;1(.1#B,&)0.1(/.C#&1(.</,@

P-V;&/.Y@] 7/,+.0/)-%/+1.1&,+0'#&1.K=;_/0..g:9^.%Y..*$:h.-+.1(/.%#;1(.#K.1(/.L,&-+VN=-/1

Q(/. "=#0;&/. #K. 1(/. L,&-+VN=-/1. ,=0#. ",;0/). 1(,1. 1(/. V;==-/0. 0-=1/). ;'. B-1(. 0,+)0. ,+). %;)8
S/",;0/.1(/*.S/",%/.1##.)//'.-+.&/=,1-#+.1#.1(/.&/);"/).1-),=.N#=;%/@.Q(;08.1(/.-+1/&1-),=.K=,10
(,N/. )#;S=/). 1(/-&. 0;&K,"/. 1#. ::. M%4. );&-+V. 1(/. ',01. 4]. */,&0. ,+). 1(/. ,&/,. "#N/&/). S*
0,+)S,+M0.-+"&/,0/).,=0#.gP-V@.Y@^h@.<-+"/.,.K/B.*/,&08.1(/.2,M.N,+.<"(//=(#/M.,+).1(/.<=-MM/+
N,+.R##&+/.,&/.+#1.0-=1-+V.,+*%#&/8.0;VV/01-+V.1(,1.,.+/B./a;-=-S&-;%.(,0.S//+.&/,"(/)@
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P-V;&/.Y@^ >/N/=#'%/+1.#K.1(/.0;&K,"/.,&/,0.#K.)-KK/&/+1."#%',&1%/+10.-+.1(/.%#;1(.#K.1(/.L,&-+VN=-/1

Sediment processes in detail

D+. 1(/. K#==#B-+V. ',&,V&,'(0. 1(/.%#01. -%'#&1,+1. V;==-/0. #&. 0,+)S,+M0. ,&/. )-0";00/). -+. )/1,-=@
2/K/&/+"/0.,&/.%,)/.1#.P-V;&/.Y@6@

Hinderplaat

Q(/.L-+)/&'=,,1. -0./_'#0/).1#.)-&/"1.B,N/.,11,"M.,+). 1(-0.",;0/0.,. 0=#B. =,+)B,&).%#N/%/+1
g::9.%.'/&.*/,&h.1#V/1(/&.B-1(.,+.-+"&/,0/.#K.-10.1#'.g;'.1#.:@\.qCGOh@.Q(/.L-+)/&'=,,1.0(/=1/&0
1(/.0(,==#B/&.S,+M0.-+.K&#+1.#K.1(/.<=;K1/&.,+).1(/."#,01.#K.e#/&&//.K&#%.B,N/0@

Hindergat

f'#+."#+01&;"1-#+.#K.1(/.<=;K1/&8.1(/.L-+)/&V,1.B,0.)&/)V/).1#.&/'=,"/.1(/.K#&%/&.V;==*.-+.1(/
e,1. N,+. L,BM@. Q(/. )-%/+0-#+0. (,N/. +#1. "(,+V/). %;"(. -+. 1-%/@. E+. S#1(. 1(/. B/01/&+. ,+)
/,01/&+. 0-)/0. #K. 1(/. L-+)/&V,1. ;+)/&B,1/&. )/=1,d0. (,N/. )/N/=#'/)8. B(-"(. -+)-",1/0. =,&V/
0/)-%/+1. 1&,+0'#&10./,"(.1-),=."*"=/@.Q(/.S/,"(.(##M.0#;1(.B/01.#K. 1(/.<=;K1/&.(,0.)/N/=#'/)
);/.1#.=#+V0(#&/.0/)-%/+1.1&,+0'#&1.S*.B,N/0.,+).1-),=.";&&/+10@



!"#$%#&'(#)*+,%-".'&#"/00/0.-+.1(/.2(-+/$ 34546 .......7,&"(8.499:
7/;0/.<"(/=)1.>/=1,

3 – 1 1

P-V;&/.Y@6 e;==-/0.,+).0,+)S,+M0.-+.1(/.%#;1(.#K.1(/.L,&-+VN=-/1
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Slijkgat

Q(/.<=-WMV,1.-0.1(/.%,W#&.V;==*.-+.1(/.%#;1(.#K.1(/.L,&-+VN=-/1.)-0"(,&V-+V.^:k.#K.1(/.1#1,=.1-),=
N#=;%/.);&-+V.+#&%,=.0=;-"/.)-"(,&V/0@.G=0#8.-1.'&#N-)/0.1(/.,""/00."(,++/=.,=#+V.1(/."#,01.#K
e#/&&//.K#==#B-+V.1#B,&)0.1(/.=#"M0.0#;1(.#K.1(/.L,&-+VN=-/1),%.,+)8.1#.%,-+1,-+.1(-0.K;+"1-#+8
+//)0. &/V;=,&. )&/)V-+V@. Q(-0. '#-+10. ,1. ,"1-N/. 0/)-%/+1,1-#+. -+. 1(/. UB,)/.L#/M. ,&/,8. B(-"(
-+"&/,0/0.B-1(.`.(,.'/&.*/,&8.'&#S,S=*.S/",;0/.-1.-0.0(/=1/&/).S*.1(/."#,01.#K.e#/&//.K&#%.B,N/0
,11,"M-+V.K&#%.1(/.0#;1($B/01@.Q(/.,N/&,V/.=#+V0(#&/.0/)-%/+1.1&,+0'#&1.-0./,01B,&)@.Q(/.0-==.-+
1(/.B/01/&+.',&1.#K.1(/.<=-WMV,1.-0.);/.1#.1(/./SS$)#%-+,1/).";&&/+10.-+.1(/.<=-WMV,1@

North-eastern part

</)-%/+1,1-#+. #"";&0. -+. 1(/. <=-MM/+$N,+$R##&+/8. 1(/. H/01'=,,1. ,+). ,=#+V. 1(/. S/,"(/0. #K
E#01N##&+/@.F#+)-1-#+0.0;-1,S=/.K#&.0/)-%/+1,1-#+.,&/. 0(/=1/&. K&#%.B,N/.,11,"M.,+). =#B. 1-),=
K=#B.N/=#"-1-/0@.Q(/.0"#;&.(#=/.)-&/"1=*.-+.1(/.2,M$N,+$<"(//=(#/M.,+).C##&).O,%';0.B/01.#K
1(/.L,&-+VN=-/1.),%8.B(-"(.)/N/=#'/)8. -+. :`69.);&-+V. 1(/. K;==. ,+). "#+1-+;#0. #'/+-+V.#K. 1(/
0=;-"/08.-0.K-==/).-+.B-1(.%;)@

Extreme sluice discharges

>;&-+V.+#&%,=.0=;-"/.)-0"(,&V/0.1(/.K&/0(.B,1/&.-0.%,-+=*.)-0"(,&V/).N-,.1(/.<=-WMV,1@.L#B/N/&8
1(/.)-01-+"1.S#)*.#K.K&/0(.B,1/&.1(,1.-0.K#&%/).);&-+V.0=;-"/.)-0"(,&V/0.=,&V/&. 1(,+.\999.%YT08
#"";&&-+V.4k.#K.1(/.1#1,=.1-%/8.-0.K=;0(/).%,-+=*.N-,.1(/.2,M$N,+$<"(//=(#/M.,+).L-+)/&'=,,1@
f+)/&. 1(/0/. /_1&/%/. "#+)-1-#+0. 1(/. K&/0(. B,1/&. ",&&-/0. 0;S01,+1-,=. ,%#;+10. #K. 0;0'/+)/)
0/)-%/+1@.Q(/.(-V(.0=;-"/.)-0"(,&V/0.%,-+1,-+.1(/.C##&).O,%';0.V;==*.+/_1.1#.1(/.L,&-+VN=-/1
),%.,1.)/'1(@.G=0#8.1(/*.%,*.S/.&/0'#+0-S=/.K#&.1(/.=-%-1/).(/-V(1.#K.1(/.e,&+,=/+'=,,1.,+).K#&
1(/.0(#,=-+V.#K.1(/.0-==.B/01.#K.1(/.<=-WMV,1@

3.1.5 Wadden Sea

J%151#$35*$(/$*&#O301&:&%78&2&0*)/23'15)%*7$*&#

G=#+V.1(/./+1-&/.H,))/+.</,."#,01.01&/1"(-+V.K&#%.1(/.C/1(/&=,+)0.N-,.e/&%,+*.1#.>/+%,&M
1(&//.",1/V#&-/0.#K.1-),=.S,0-+0.",+.S/.)-01-+V;-0(/).g>/.?#+V8.:```h[
:@. Q-),=. =,V##+0@. Q(/0/. ,&/. S,0-+0. '&#1/"1/). S*. S,&&-/&. -0=,+)0. ,+). (,N/. ,. +,&&#B. -+=/18
#"";&&-+V.-+.1(/.B/01/&+.,+).+#&1(/&+.&/V-#+0.#K.1(/.H,))/+.</,@

4@. !01;,&-/0@.Q(/0/.,&/.1(/.1-),=.S,0-+0.B-1(.,.0-V+-K-",+1.K&/0(.B,1/&.-+K=#B8.0;"(.,0.1(/.!%0$
>#==,&)8.1(/.!=S/8.1(/.H/0/&8.1(/.!-)/&.,+).1(/.R,&)/.t@

Y@. Q-),=. S,*0@. Q(/0/. ,&/. B-)/$#'/+. 1-),=. S,0-+0. ,+). #"";&. #+=*. -+. 1(/. "/+1&,=. &/V-#+. #K. 1(/
H,))/+.</,8.+#1.-+.1(/.>;1"(.',&1@
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Q(/.>;1"(.H,))/+.</,. ",+. S/. 0;S)-N-)/). -+1#. 1/+. 1-),=. S,0-+08.B(-"(. ,&/. ,==. 1-),=. =,V##+08
/_"/'1.1(/.!%0$>#==,&).A,*8.B(-"(.-0.,+./01;,&*@.P&#%.H/01.1#.!,01.1(/.S,0-+0.,&/[

P*'/23L/5*# L/%%*1%3*52/#'358&%153&D3$813*#21$
7,&0)-/'.F(,++/=.g1-),=.=,V##+h F#,01.#K.C#&1($L#==,+).,+).Q/_/=
!-W/&=,+)0"(/.e,1.g1-),=.=,V##+h Q/_/=.,+).R=-/=,+)
R=-/.e,1.g1-),=.=,V##+h R=-/=,+).,+).Q/&0"(/==-+V
A#&+)-/'.F(,++/=.g1-),=.=,V##+h Q/&0"(/==-+V.,+).G%/=,+)
O-+M/.e,1.g1-),=.=,V##+h G%/=,+).,+).!+V/=0%,+.O=,,1
P&-0-,+.e,1.g1-),=.=,V##+h !+V/=0%,+.O=,,1.,+).<"(-/&%#++-M##V
!-W/&=,+)/&S,=V.F&//M.g1-),=.=,V##+h <"(-/&%#++-M##V.,+).<-%#+0.3,+)
I,;B/&0.e,1.g1-),=.=,V##+h <-%#+0.3,+).,+).2#11;%/&'=,,1
<"(-=).g1-),=.=,V##+h 2#11;%/&'=,,1.,+).2#11;%/&##V
!/%0$>#==,&).A,*.g/01;,&*h 2#11;%/&##V.,+).A#&M;%

Q(/.!%0$>#==,&)./01;,&*8.=-M/.%,+*./01;,&-/08.-0."(,&,"1/&-0/).S*.)//'."(,++/=0.,+).&/=,1-N/=*
0%,==. -+1/&1-),=.,&/,0@.Q(/.=,V##+0.,&/."(,&,"1/&-0/).S*./_1/+0-N/. 1-),=.K=,10.#K.%;).,+).0,+)8
)&,-+/).,+).K=##)/).1(&#;V(.S&,+"(-+V."(,++/=0@.Q(/."(,++/=0.,&/. &/=,1-N/=*. 0(,==#B.,+). 1(/
-+1/&1-),=.,&/,0.,&/.&/=,1-N/=*. =,&V/@.Q(/.1-),=.B,N/.-+. 1(/./01;,&*.'&#',V,1/0.,0.,.'&#V&/00-N/8
),%'/). B,N/@. <-+"/. 1(/. 1-),=. =,V##+0. ,&/. &/=,1-N/=*. 0(#&18. 1(/. 1-),=. B,N/. -+. 1(/. =,V##+0. -0
&/K=/"1/).,+).(,0.,.+/,&=*.';&/. 01,+)-+V."(,&,"1/&@.G0.,. &/0;=1. 1(/&/./_-010.,.'(,0/.)-KK/&/+"/
S/1B//+.(-V(.B,1/&.,+).=#B.B,1/&.=/N/=.,+)./SS$.,+).K=##)$0=,"M.%#%/+10.-+.1(/./01;,&*8.B(-=/
1(/.'(,0/.)-KK/&/+"/.-0.b/&#.-+.1(/.=,V##+0@.Q(-0.,=0#. -0. 1(/.",0/. -+. 1(/. -+=/1. 1(&#,10@.Q(/.1-),=
%#1-#+. -+. 1(/.C#&1(.</,.'&#',V,1/0. ,+1-$"=#"MB-0/. K&#%.<#;1(TH/01. 1#.C#&1(T!,01. ,+).(,0. ,
01,+)-+V."(,&,"1/&.,=#+V. 1(/.H,))/+. "#,01@. P#&. 1(-0. &/,0#+. 1(/.%#%/+10. -+.B(-"(.%,_-%;%
/SS$.,+).K=##).";&&/+1.#"";&.-+.1(/.-+=/1.1(&#,10.,+).K#&.1(/.,=#+V0(#&/.1-)/.,&/.-+.'(,0/.K#&.1(/
=,V##+0.,+).#;1$#K$'(,0/.K#&.1(/./01;,&*@.Q(-0.'&#%#1/0.1(/.C#&1(B/01.#&-/+1,1-#+.#K.1(/.K=##)$
,+)./SS$"(,++/=0.-+.1(/.-+=/10.#K.1(/.=,V##+08.,+).1(/.%#&/.,&S-1&,&*.#&-/+1,1-#+.#K.1(/0/.K#&.1(/
/01;,&*.g<(,.,+).N,+.)/.A/&V8.:``Yh@

Q(/.)-KK/&/+1.1-),=.S,0-+0.",+.S/.)-01-+V;-0(/).,0.%#&'(#)*+,%-".-+)/'/+)/+1./+1-1-/0@.Q(/0/
/+1-1-/0."#%'&/(/+).1(/-&.,)W,"/+1.S,&&-/&.-0=,+)08.B(-"(.0/',&,1/.1(/.1-),=.S,0-+.K&#%.1(/.#'/+
0/,8. 1(/. #;1/&. #&. /SS$1-),=. )/=1,8. 1(/. -+=/1. 1(&#,18. 1(/. -++/&. #&. K=##)$1-),=. )/=1,. ,+). 1(/. 1-),=
B,1/&0(/)0@.D+."#+1&,01.1#.1(/.1-),=.=,V##+0.,=#+V.1(/.!,01/&+.f<G."#,018.1(/.-++/&.K=##)$)/=1,0
#K. 1(/. >;1"(. H,))/+. </,. ,&/. K;==*. )/N/=#'/). 1#B,&)0. 1(/. S,0-+. S#;+),&-/08. 1(/-&. 1*'-",=
"(,&,"1/&-01-". S/-+V. 1(/. S&,+"(-+V. +,1;&/. #K. 1(/. "(,++/=08. -+"-0-+V. 1(/. -+1/&1-),=. K=,10@. >,1,
,+,=*0-0. #K. F=/N/&-+V,. o. E#01. g:```h. &/N/,=0. 1(,1. 1(/. "(,++/=0. ,&/. K#;&. 1-%/0. S&,+"(-+V
+/1B#&M08. B-1(. K&,"1,=. =/+V1(. '&#'/&1-/0@. Q(/. S&,+"(-+V. )#/0. +#1. "#+1-+;/. ;+)/&. 1(/. #+/
M-=#%/1&/.0",=/@.Q(/.0-b/.#K.1(/."(,++/=0.-0.)-&/"1=*.&/=,1/).1#.1(/.0-b/.#K.1(/.1-),=.'&-0%.,+).1(/
)&,-+,V/.0;&K,"/@.Q(-0. -%'=-/0. 1(,1. 1(/.";&&/+10.'&#);"/).S*.1(/. 1-)/.,&/.01&#+V/01. -+. 1(/. 1-),=
-+=/10.,+).=#B/01.#+.1(/.-+1/&1-),=.,&/,0.+/,&.1(/.B,1/&0(/)0@

Q1&2&0*)/23/#'38*5$&%*)/231;&2($*&#

Q(/. V/#V&,'(-". ,&/,. +#B. M+#B+. ,0. 1(/. H,))/+. </,. 01,&1/). -10. )/N/=#'%/+1. -+. 1(/. &/"/+1
L#=#"/+/. '/&-#). g,''&#_-%,1/=*. 58999. ",=/+),&. */,&0. A@O@h. ,+). K#&. 1(-0. &/,0#+. -1. ",+. S/
"#+0-)/&/).,.V/#=#V-",==*.*#;+V.K#&%,1-#+@.Q(/.L#=#"/+/.'/&-#).K#==#B0.1(/.=,01.-"/.,V/.,+).-0
X.,0.,==.-+1/&V=,"-,=.'/&-#)0.X."(,&,"1/&-0/).S*.,.V&,);,=.B,&%-+V.;'.#K.1(/./,&1(8.B(-"(.",;0/0
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%/=1-+V.#K.1(/.-"/$",'0.,+).#"/,+.1(/&%,=./_',+0-#+8.S#1(."#+1&-S;1-+V.1#./;01,1-".0/,.=/N/=.&-0/@
D+.1(#0/.&/V-#+0.B-1(.=,&V/.V=,"-,=.-"/.%,00/08.0;"(.,0.1(/.+#&1($/,01.&/V-#+.#K.1(/.C#&1(.</,8.,
V=,"-#$-0#01,1-". &/S#;+)8. 1(,1. -0. &/V-#+,=. =,+)%,00. ;'=-K1. );/. 1#. 1(/. %/=1-+V. #K. V=,"-/&08
"#%'/1/0.B-1(.1(/./;01,1-".0/,$=/N/=.&-0/@.D+.,)W,"/+1.&/V-#+0.0;"(.,0.1(/.H,))/+@.</,8.(#B/N/&8
1(/. V=,"-#$-0#01,1-". &/S#;+). #K. 1(/. K/++#$0",+)-+,N-,+. &/V-#+. -0. ,""#%',+-/). S*. =,+)
0;S0-)/+"/@. D+. ,))-1-#+. (*)&#$-0#01,1-". =#,)-+V. #K. 1(/. C#&1(. </,. S,0-+. "#+1&-S;1/0. 1#. ,
)-KK/&/+1-,=. =,+). 0;S0-)/+"/@. P#&. 1(/.H,))/+. </,. &/V-#+. 1(-0. (,0. &/0;=1/). -+. )/"/=/&,1-#+. #K
&/=,1-N/.g-@/@.1(/.0;%.#K./;01,1-".,+).&/V-#+,=./KK/"10h.0/,.=/N/=.&-0/.&,1/08.K&#%.%#&/.1(,+.59."%
'/&."/+1;&*.01,S-=-0-+V.1#.-+.S/1B//+.:9."%.,+).49."%.'/&."/+1;&*.#N/&.1(/.=,01.4999.*/,&0@.Q(/
'&/0/+1. "#+1&-S;1-#+. #K. 1(/. =,+). 0;S0-)/+"/. -0. #K. 1(/. #&)/&. #K. \$5. "%T"/+1;&*. gI#;1/&0
oe/&&-10/+8.:``\h@.Q#),*.,.+/B.,""/=/&,1-#+.#K./;01,1-".0/,.=/N/=.&-0/.0//%0.1#.S/.,11&-S;1,S=/.1#
(;%,+.,"1-N-1-/08.S;1.1(/.-00;/.-0.01-==."#+1&#N/&0-,=@

A#1(. &/=,1-N/. 0/,$=/N/=. "(,+V/. ,+). 0/)-%/+1. =#00/0. ,+). V,-+0. )/1/&%-+/. 1(/. %#&'(#=#V-",=
/N#=;1-#+.#K."#,01,=.,&/,0.#+.,.V/#=#V-",=.1-%/$0",=/@.</)-%/+1.=#00/0.,+).V,-+0.",+.S/.);/.1#
-+1/&+,=. ,+). /_1/&+,=. 0#;&"/0. ,+). 0-+M08. 0;"(. ,0. &-N/&. -+';18. %,&-+/. -+';18. =#+V0(#&/
&/)-01&-S;1-#+8.);+/.K#&%,1-#+8.S,"MS,&&-/&.,""#%%#),1-#+.0',"/@.G.0/%-$a;,+1-1,1-N/.)-,V&,%
S,0/).#+.1(/0/.1B#.N,&-,S=/0.",+./_'&/00.1(/.K#;&.S,0-".%#)/0.#K.=,&V/$0",=/."#,01,=./N#=;1-#+
g0//. P-V;&/. Y@5h@. Q(/0/. %#)/0. #"";'*. )-KK/&/+1. 0/V%/+10. #K. 1(/. )-,V&,%. ,+). "#+0-01. #K
1&,+0V&/00-#+8.&/V&/00-#+8.&/1&#V&,),1-#+.,+).'&#V&,),1-#+.g,+)."#%S-+,1-#+0.1(/&/#Kh@

NO CHANGE

NO CHANGE

SEDIMENT
SOURCES

SEDIMENT
SINKS

SEA LEVEL
RISE

SEA LEVEL
FALL

TRANSGRESSION
& RETROGRADATION

REGRESSION
& PROGRADATION

TRANSGRESSION

RETROGRADATION

PROGRADATION

REGRESSION

P-V;&/.Y@5

>-,V&,%. g-+1/&'&/1/). ,K1/&.F;&&,*8. :`^\h
'&/0/+1-+V.1(/.K#;&.S,0-".%#)/0.#K."#,01,=
/N#=;1-#+. ,0. ,. K;+"1-#+. #K. 0/,$=/N/=
"(,+V/. ,+). 0/)-%/+1. 0#;&"/0. ,+). 0-+M0
g&/)0.,&/. &/1&/,18. V&//+0. ,&/. ,)N,+"/i. 0//
1/_1.K#&.K;&1(/&./_'=,+,1-#+h@

</,$=/N/=. &-0/. ,+). K,==. &/0'/"1-N/=*. =/,). 1#. 8$-!2/0# 0"++# "-# 7/$'. #K. 0/)-%/+1. K#&. 1(/. "#,01,=
0*01/%8. ,0. ,. &/0;=1. #K. B(-"(. 1(/. "#,01. &/1&/,10. #&. ,)N,+"/0@. Z;,+1-1,1-N/=*. 1(-0. -0. S&#,)=*
)/0"&-S/).S*. ,.A&;;+$1*'/. #K. &;=/. gA&;;+8. :`55h. ,''=-/). 1#. 1(/. 0(#&/K,"/. S#)*. gF#B/==. ,+)
Q(#%8.:``\h@.<-+"/. 1(/. &/1&/,1."#-+"-)/0.B-1(. 0/,$=/N/=. &-0/8. 1(/.'(/+#%/+#+8. K&#%.,.%,&-+/
'/&0'/"1-N/8.-0.",==/).!-/'+7-&++$"'.,+).N-"/.N/&0,.1(/.,)N,+"/8."#-+"-)-+V.B-1(.0/,$=/N/=.K,==8.-0
",==/). -&7-&++$"'@.H(/+. 1(/0/. '(/+#%/+,. ,&/. "#%S-+/).B-1(. ,. 0/)-%/+1. 0#;&"/. #&. 0-+M8. 1(/
&/0;=1.)/'/+)0.#+.1(/.&/=,1-N/.-%'#&1,+"/.#K.1(/0/.B-1(.1(/.N-&1;,=.=#00.#&.V,-+.);/.1#.0/,$=/N/=
"(,+V/@.G. 1&,+0V&/00-N/. 0-1;,1-#+.%,*. 1(;0. "(,+V/. -+1#. '&#V&,),1-#+. g"#,01,=. ,)N,+"/h. -K. 1(/
0/)-%/+1. 0#;&"/0. a;,+1-1,1-N/=*. /_"//). 1(/. N-&1;,=. =#00. );/. 1#. 0/,$=/N/=. &-0/@. R-"/. N/&0,8. ,
&/V&/00-N/.0-1;,1-#+.%,*."(,+V/.-+1#.&/1&#V&,),1-#+.g"#,01,=.&/1&/,1h.-K.1(/.0/)-%/+1.0-+M0./_"//)
1(/.N-&1;,=.0#;&"/.);/.1#.0/,$=/N/=.K,==@
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Q(/.O=/-01#"/+/.1#'#V&,'(*.#K.1(/.B/01/&+.,+).+#&1(/&+.>;1"(."#,01.gP-V@.Y@`h.,+).1(/.01&#+V
&/=,1-N/.0/,$=/N/=.&-0/.);&-+V.1(/.K-&01.(,=K.#K.1(/.L#=#"/+/.g59."%.'/&."/+1;&*.,+).%#&/h.(,0.=/)
1#. ,. 1&,+0V&/00-N/. ,+). &/1&#V&,)-+V. "#,01,=. 0*01/%8. -+. B(-"(. 1(/. &-N/&. N,==/*0. ,"1/). ,0
S,"MS,&&-/&.0-+M0@.G0. 1(/.0/,. =/N/=$&-0/.&,1/0.)&#''/).S/=#B.59."%.'/&."/+1;&*.,.)-N/&0-#+. -+
"#,01,=./N#=;1-#+.01,&1/).1#.#"";&.S/1B//+.1(/.B/01/&+.,+).1(/.+#&1(/&+.',&1.#K.1(/.>;1"(."#,01[
1(/.B/01/&+.',&1.S/",%/.,.'&#V&,)-+V."#,01.,+).1(/.+#&1(/&+.',&1.&/%,-+/).1&,+0V&/00-N/@.Q(/
K#==#B-+V.)/0"&-'1-#+.-0.S,0/).#+.V/#=#V-",=.&/"#+01&;"1-#+.01;)-/0.#K.,%#+V01.#1(/&0.A//10./1
,=@.g:``4h8.R,+.)/&.<'/M.g:``\h.,+).A//10.o.R,+.)/&.<'/M.g4999h@

G1. 1(/. /+). #K. 1(/. K,01. L#=#"/+/. 1&,+0V&/00-#+. ,S#;1. ]8599. A@O@8. 1(/. 0/,. (,). -+N,)/). 1(/
O=/-01#"/+/. &-N/&$N,==/*0. -+. 1(/.B/01/&+.,+).+#&1(/&+.',&10.#K. 1(/.C/1(/&=,+)0@. D+. 1(/.B/01/&+
',&1. 1(-0.(,).&/0;=1/). -+.,. =,V##+$1*'/."#,018.B(-=/. 1(/./,01/&+.',&1.#K. 1(/.>;1"(.H,))/+.</,
,&/,. B,0. )/N/=#'-+V. -+1#. ,+. /01;,&-+/. "#,01@. Q(/. O=/-01#"/+/. Q/_/=. L-V(. &/V-#+8. );/. 1#. -10
&/=,1-N/.(-V(./=/N,1-#+8.%#01.'&#S,S=*.&/%,-+/).,."=#0/).S,&&-/&.1*'/."#,01.g0//.P-V;&/0.Y@`.,+)
Y@:9h@

P-V;&/.Y@` D&&/V;=,&.O=/-01#"/+/.=,+)0",'/.B-1(.)//'.)/'&/00-#+0.gP-V;&/.K&#%.I#;1/&0.o.e/&&-10/+8.:``\8.,K1/&
3,VB-W+8.:`5^h@

D+. 1(/.'/&-#).S/1B//+.6999. ,+).]999.*/,&0. ,V#. 1(/. &,1/. #K. 0/,$=/N/=. &-0/. (,).)/"&/,0/). 1#. ,
N,=;/.S/1B//+.59.,+).\9."%T"/+1;&*@.Q(/.&,1/."#+1-+;/).1#.)/"=-+/.,+).&/,"(/).1(/.N,=;/.#K.49$
\9."%T"/+1;&*.,K1/&.,+#1(/&.4999.*/,&0.g?/=V/&0%,8.:`6`8.N,+.)/.O=,00"(/8.:`548.2#/'.o.A//108
:`55h@.>;&-+V. 1(#0/. K#;&. 1(#;0,+).*/,&0. 1(/. =,V##+0. -+. 1(/.B/01/&+. ',&1. #K. 1(/.>;1"(. "#,018
1(,+M0. 1#. 1(/. ,N,-=,S-=-1*. #K. =,&V/. ,%#;+10. #K. 0/)-%/+18. "(#M/). 1(/-&. /+1&,+"/. "(,++/=0. ,+)
/N#=N/).-+1#.,.'&#V&,)-+V."=#0/).S,&&-/&."#,01@.Q(/.+#&1(/&+.S,&&-/&T=,V##+8.1(/.',=/#.H,))/+
</,8. -+01/,)8. /N/+. 1(#;V(. -1. )/"&/,0/). -+. 0;&K,"/8. )-). +#1. "=#0/. ,+). &/%,-+/). -+1#. ,
1&,+0V&/00-N/."#,01,=. /N#=;1-#+.%#)/@.Q(/. &/,0#+. =-/0. -+. 1(/. 0%,==/&. ,N,-=,S-=-1*. #K. 0/)-%/+10
g'&#S,S=*. );/. 1#. 1(/. ,S0/+"/. #K. =,&V/$&-N/&. %#;1(0h. ,+). 1(/. ,""#%%#),1-#+. 0',"/. #K. 1(/
H,))/+.S,"MS,&&-/&8.,"1-+V.,0.,.0/)-%/+1,&*.0-+M@
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P-V;&/.Y@:9,.G''&#_-%,1/=*.6999.gF:\h.*/,&0.,V#8.1(,1.-0
]599.A@F@

P-V;&/.Y@:9S.G''&#_-%,1/=*.]Y99.gF:\h.*/,&0.,V#8.1(,1.-0
\999.A@F@

P-V;&/.Y@:9".G''&#_-%,1/=*.Y699.gF:\h.*/,&0.,V#8.1(,1.-0
4:99.A@F@

P-V;&/.Y@:9).G''&#_-%,1/=*.]99$699.G@>@

P-V;&/.Y@:9
>/N/=#'%/+1.#K.1(/.H,))/+.</,.#+.V/#=#V-",=.1-%/.0",=/
gK-V;&/0.K&#%.I#;1/&0.o.e/&&-10/+8.:``\8.,K1/&.3,VB-W+
:`5^h

</)-%/+1,&*.0;""/00-#+0.gN,+.)/&.<'/M8.:``\h."#+K-&%.1(,1.^999.*/,&0.,V#.1(/./+N-&#+%/+1.#K
1(/.+#&1(/&+.S,0-+8.1(/.',=/#.H,))/+.</,8.B,0."(,&,"1/&-0/).S*."(,++/=0.S#;+)/).S*.1-),=.K=,10
B(-"(.=,+)B,&)0.S/",%/."=,*$&-"(.,+).K;&1(/&.=,+)B,&)0.1&,+0K#&%/).-+1#.K&/0($B,1/&.%,&0(/0@
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<,=1.%,&0(/0.#"";&&/).0-+"/.\999.*/,&0.,V#.,+).S/",%/.B-)/0'&/,).Y999.*/,&0.,V#@.7#01.#K
1(/.0/)-%/+1.K-==-+V.-+.1(/.',=/#.H,))/+.</,.#&-V-+,1/).K&#%.1(/./&#0-#+.#K.1(/.#'/+.0/,."#,01
#K.1(/.S,&&-/&.-0=,+)08.S*.#N/&B,0(.,+).S*.1(/./&#0-#+.#K.1(/.-+=/10.0#.1(,1.1(/.-0=,+)0.0=#B=*8.S;1
"#+01,+1=*.%#N/).=,+)B,&)0.g1(/.1&,+0V&/00-N/.S,&&-/&.&#==$#N/&.%#)/=.#K.R,+.<1&,,1/+8.:`^:h@
<1;)*.#K.&/%,-+)/&0.#K.,+"-/+1.#;1/&.)/=1,0.,+)."(,++/=0.(,0.&/N/,=/).1(,1.]999$^999.*/,&0.,V#
1(/. '#0-1-#+. #K. 1(/. 0/,. "#,010. #K. 1(/. -0=,+)0. #K. G%/=,+). ,+). <"(-/&%#++-M##V. B/&/8
&/0'/"1-N/=*8.::.,+).:\.M%.K,&1(/&.+#&1(.gI#;1/&0.o.e/&&-10/+8.:``\h@.GS#;1.\999.*/,&0.,V#.1(/
'&/";&0#&.#K.1(/.3;-)/&.</,.(,).,''/,&/).-+.1(/.K#&%.#K.,.K&/0(.B,1/&.-+=,+).=,M/.-+1#.B(-"(.1(/
&-N/&0.K&#%.1(/.0#;1(.K=#B/)@.GS#;1.4999.*/,&0.,V#.g\:$]\.G@>@h.1(/.2#%,+.O#%'#+-;0.7/=,
-+.(-0.l>/.<-1;.E&S-08.O,&1.DDDm.B&#1/.,S#;1.1(-0.=,M/8.",==-+V.-1.lP=/N#.=,M/m.g</S;08.:`4Yh@

D+1/&+,=./&#0-#+.S/1B//+.599.,+).:999.G@>@.g:999$:499.*/,&0.,V#h./+=,&V/).1(/.+#&1(/&+.1-),=
S,0-+.,V,-+@.Q(-0.+/B./&#0-N/.01,1/.-0.%#01.'&#S,S=*.,."#%S-+,1-#+.#K."#+1-+;-+V.0=#B.0/,.=/N/=
&-0/.,+).=#",=.'/,1./_1&,"1-#+.,+).#1(/&.(;%,+.-+1/&N/+1-#+08.0;"(.,0.1(/.)-VV-+V.#K.)-1"(/0.,+)
"(,++/=0.1#.)&,-+.1(/.%,&0(/08.B(-"(./_'#0/).1(/.,&/,.1#.K=##)-+V@.Q(/.0/,8.%#01.'&#S,S=*. -+
01#&%.0;&V/."#+)-1-#+0.-+.B(-"(.1(/.B,1/&.=/N/=.0;&',00/).1(/.,=1-1;)/.#K.1(/.Q/_/=.L-V(8.0B/'1
,B,*. 1(/. /,0-=*. /&#)-+V. '/,1. 01&,1,8.B(-"(.B/&/.%,-+=*. '&/0/+1. -+. 1(/. B/01/&+. &/V-#+. #K. 1(/
>;1"(.H,))/+.</,@.Q(-0.",;0/).,.V&/,1./+=,&V/%/+1.#K.1(/.S,0-+. 1#. 1(/.H/01.,+).-+=,+)8.,1.,
"/&1,-+.01,V/.V-N-+V.,""/00.1#.1(/.P=/N#.I,M/.,+).1(;0."&/,1-+V.1(/.3;-)/&.</,@.GK1/&.1(-0./&#0-N/
'/&-#)8.);&-+V.B(-"(.,. =,&V/.,""#%%#),1-#+.N#=;%/.,N,-=,S=/.K#&.0/)-%/+1,1-#+.B,0."&/,1/)8
1(/.S,0-+.V&,);,==*.0-=1/).;'.,V,-+8. 1#. 1(/.'#-+1. 1(,1.,. K/B."/+1;&-/0. =,1/&.',&10.#K. -1. "#;=).S/
&/"=,-%/)@.Q(-0. -0. 1(#;V(1. 1#. (,N/. ,VV&,N,1/). 1(/. 1&,+0V&/00-N/. #'/+. S,&&-/&. "(,&,"1/&. #K. 1(/
H,))/+.-0=,+)0.,+).,)W,"/+1.C#&1(.L#==,+)."#,01@.Q(/./N#=;1-#+.#K.1(/.>;1"(."#,01.);&-+V.1(/
L#=#"/+/.-0.0"(/%,1-0/).-+.P-V;&/.Y@:9@

<-+"/.1(/./,&=*.7-))=/.GV/0.(;%,+.,"1-N-1-/0.V&,);,==*.-+1/+0-K-/).,+).-+"&/,0-+V=*.0(,'/).1(/
H,))/+.</,.S,0-+@.H-1(.1(/."#+01&;"1-#+.#K.)-M/08.,1.K-&01.%,-+=*.K#&.K=##).'&#1/"1-#+8.=,1/&.,=0#
B-1(. 1(/.';&'#0/.#K. =,+).&/"=,%,1-#+8. 1(/. =#",=. -+(,S-1,+10.'&#V&/00-N/=*. &/);"/). 1(/.H,))/+
</,./_1/+0-#+@.D+.&/0'#+0/.1#.1(-0.1(/.1-),=.'&-0%0.&/);"/)8.",;0-+V.1(/.-+=/10.,+).1(/."(,++/=0
1#.S/"#%/.0(,==#B/&.,+).1(/./SS$1-),=.)/=1,0.1#.)/"&/,0/.-+.N#=;%/@.H(/1(/&.#&.+#1.1(-0.(,0.=/)
1#.,+.-+"&/,0/.#K.0/)-%/+1.)/%,+).1#.1(/."#,010.#K.C#&1($L#==,+).,+).#K.1(/.H,))/+.-0=,+)0.-0
,+.;+&/0#=N/).-00;/@

L#B/N/&8.-1.-0."=/,&.1(,1.0-V+-K-",+1."(,+V/0.%;01.(,N/.#"";&&/).S/",;0/.#K.1(/.&/=,1-N/=*.=,&V/
=#+V0(#&/. 0/)-%/+1. 1&,+0'#&10. -+. /,01/&+. )-&/"1-#+. ,=#+V. 1(/.H,))/+. -0=,+). "#,010@. Q(/. /SS$
1-),=. )/=1,08. ,=1(#;V(. &,1(/&. 01,S=/. -+. ,. V=#S,=. 0/+0/. ,""#&)-+V. 1#. 1(/. A&;;+$e/&&-10/+. &,1-#
S/1B//+. 1-),=. '&-0%. ,+). =#+V0(#&/. 1&,+0'#&1. ",',"-1*8. %;01. (,N/. /_'/&-/+"/). )/",),=. 0",=/
K=;"1;,1-#+0. S/",;0/. #K. 1(/. "(,++/=. %-V&,1-#+0. ,+). S,&$1*'/. S*',00-+V. %/"(,+-0%0@. Q(/0/
'(/+#%/+,. ,&/. ",;0/). S*. 1(/. +,1;&/. #K. 1(/. 0/)-%/+1. S*',00-+V. '&#"/00/0. ,+). &/0;=1. -+
-%'#&1,+1."(,+V/0.,1.1(/.-0=,+).(/,)0.#K.,.01&#+V=*.K=;"1;,1-+V.+,1;&/@

D+.,))-1-#+8.%,W#&.(;%,+.-+1/&N/+1-#+0. 1##M.'=,"/. -+. 1(/.491(. "/+1;&*8.,%#+V.B(-"(. 1(/.%#01
0-V+-K-",+1.,&/.1(/."=#0;&/.#K.1(/.3;-)/&.</,8.B-1(.1(/."#+01&;"1-#+.#K.1(/.GK0=;-1)-WM.g:`Y4h8.,+)
#K.1(/.I,;B/&0.</,.g:`^`h@

Q(/.GK0=;-1)-WM. (,). S//+. '=,++/). -+. 0;"(. ,. B,*. 1(,1. -10. -%',"1. #+. N/=#"-1*. K-/=)0. ,+). 1-),=
#0"-==,1-#+0.B#;=).S/.,0.0=-V(1.,0.'#00-S=/8.S;1.-+/N-1,S=*8.S*.01&#+V=*.&/);"-+V.1(/.0-b/.#K. 1(/
1-),=.S,0-+8.-10."#+01&;"1-#+.(,).&/=/N,+1."#+0/a;/+"/08.0;"(.,0[
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!" 1(/.-+"&/,0/.#K.1(/.1-),=.&,+V/.-+.=,+)B,&).)-&/"1-#+.g=#",=.-+"&/,0/0.S/1B//+.:9.,+).59."%hi
!" 1(/.-+"&/,0/.#K.1(/.";&&/+1.N/=#"-1-/0.g/01-%,1/0.-+)-",1/[.4^k.-+"&/,0/.,1.>/+.L/=)/&8.:9k
-+"&/,0/.,1.!-W/&=,+)0/.e,18.:`k.-+"&/,0/.,1.R=-/01&##%hi

!" 1(/."(,+V/.#K.'&#',V,1-#+.)-&/"1-#+.#K.1(/.1-),=.B,N/i
!" 1(/.&-0/.#K.01#&%.0;&V/.(/-V(10i
!" 1(/."(,+V/.#K.0,=-+-1*.V&,)-/+10i
!" 0(#&1$1/&%.,+).=#+V$1/&%.%#&'(#=#V-",=."(,+V/0@

Q(/.B/01/&+.1-),=.S,0-+0.,&/.1(/.%#01.,KK/"1/).S*.1(/."=#0;&/.#K.1(/.3;-)/&.</,8./0'/"-,==*.1(/
7,&0)-/'. F(,++/=. S,0-+8. B(/&/. -1. -+-1-,1/). ,. "=/,&. 0/)-%/+1,1-#+. 1&/+)8. /0'/"-,==*. -+. 1(/
"(,++/=0.B(-"(.;0/). 1#. K//).,+).)&,-+. 1(/.3;-)/&.</,@.P&#%.&/V;=,&.)/'1(. 0#;+)-+V08.B(-"(
1##M.'=,"/.-+.1(/.=,01.)/",)/08.-1.-0.#S0/&N/).1(,1.1(/.%,W#&.',&1.#K.1(/."#,&0/&.g0,+)*h.0/)-%/+10
#&-V-+,1/0.K&#%.1(/./SS$1-),=.)/=1,@.7/,0;&/%/+10.-+)-",1/. 1(,1.%#&'(#=#V-",=."(,+V/0.",;0/)
S*.1(/.),%%-+V.#K. 1(/.3;-)/&.</,.B/&/.N/&*."=/,&=*.#"";&&-+V.;+1-=.a;-1/. &/"/+1=*@.Q(/.0,%/
%/,0;&/%/+10.#N/&.1(/.=,01.)/",)/.,&/.=/00."=/,&.,S#;1.1(-0@

Q(/. "=#0;&/. #K. 1(/.I,;B/&0.</,. (,). 1(/.%,-+. /KK/"1. #K. K;&1(/&. &/);"-+V. 1(/. 0-b/. #K. 1(/. 1-),=
S,0-+8.B(-"(. &/0;=1/). -+.,. 0(,==#B-+V.#K. 1(/. "(,++/=0@. <-+"/. -+. 1(-0. ",0/. ,=0#. 1(/. 1-),=. '&-0%
&/);"/). 0-V+-K-",+1=*8. 1(/. /_"/00. 0/)-%/+1. -+. 1(/. /SS$1-),=. )/=1,8. 1(/. 3#;1M,%'/&=,,V8. -0
/_'/"1/).1#.S/.=,&V/&.1(,+.1(/.0/)-%/+1.)/%,+).#K.1(/.-++/&.K=##)$1-),=.)/=1,@

D1.-0.;+"/&1,-+.1#.B(,1./_1/+1.1(/./KK/"10.#K.1(/."=#0;&/0.#K.1(/.3;-)/&.</,.,+).1(/.I,;B/&0.</,
,&/.01-==.#"";&&-+V.,+).B(/1(/&.1(-0.-+K=;/+"/0.1(/./&#0-#+.#&.,""&/1-#+.#K. 1(/.H,))/+.-0=,+)0@
L#B/N/&8.1B#.,0'/"10.,&/."=/,&@.P-&018.1(/.-+"&/,0/.#K.0/)-%/+1.,""#%%#),1-#+.0',"/.);/.1#.0/,
=/N/=.&-0/.",;0/0.,.+/1.-%'#&1.#K.0/)-%/+10.1#.1(/."#01.#K.1(/.S,&&-/&.-0=,+)."#,010@.</"#+)8.);/.1#
,.)/"&/,0/.#K.1-),=.'&-0%0.,+).);/.1#.B,N/$-+);"/).=#+V0(#&/.S*',00-+V.'&#"/00/0.,&#;+).1(/
1-),=. -+=/10. ,'',&/+1=*. %-V&,1-#+0. #K. 1(/. -+=/1. 1(&#,10. 1#B,&)0. 1(/. !,01. 0//%/). 1#. #"";&@
O&/0/+1=*8. 1(/. -+1/+0-1*. #K. 1(/0/. %-V&,1-#+0. (,0. )/"&/,0/)@. D+. 0#%/. ",0/0. B(/&/. (;%,+
-+1/&N/+1-#+.-0.%#)/&,1/.1#.,S0/+1.,.%#N/%/+1.#K.-0=,+)0.1#B,&)0.1(/./,01.-0.01-==.#S0/&N/)8.,0
K#&.1(/.-0=,+).#K.2#11;%/&##V@

3.2 Future evolution

3.2.1 Expected climatic change

Q(/.B/01$!;&#'/,+."=-%,1/. -0.0=#B=*."(,+V-+V@.D+K#&%,1-#+.#+."=-%,1/."(,+V/.,+). -10./KK/"10
K#&. 1(/. >;1"(. "#,01,=. ,&/,0. ",+. S/. K#;+). ,1. 66696/%%&':&&9'0;%2!,5;(-/1&+95!1. ,+)
6669829'0;$81;42.0$,/!$"'+;"'0$'&<42.0$,/!$"'+95!19.Q(/.K#==#B-+V.=#+V$1/&%."(,+V/0.",+.S/
/_'/"1/)[
!" D+"&/,0/).0/,.=/N/=.&-0/.;'.1#.\9.#&./N/+.:9]."%.'/&."/+1;&*@.7/,0;&/%/+10.(,N/.0(#B+.,
0/,.=/N/=.&-0/.#K.sY9."%.#N/&.1(/.',01.:]9.*/,&0i

!" D+"&/,0/.-+.1(/.&-N/&0.'/,M.)-0"(,&V/0i
!" D+"&/,0/.#K.1(/.1-),=.&,+V/.-+.1(/.H/01/&+.<"(/=)1./01;,&*.g(-V(/&.K=#B.N/=#"-1-/0h.&/=,1/).1#
1(/.&-0/.#K.1(/.0/,.=/N/=.,+).1#.1(/.=#+V$1/&%."#+0/a;/+"/0.#K.(;%,+.-+1/&N/+1-#+08.0;"(.,0
)&/)V-+V.g>@.2#/=N-+M8.'/&0#+,=."#%%;+-",1-#+hi
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!" D+"&/,0/.#K.+;%S/&.,+).-+1/+0-1*.#K.&,-+.0(#B/&0i
!" D+"&/,0/.#K.+;%S/&.,+).-+1/+0-1*.#K.01#&%0.gB-+).0'//).,+).B,N/.(/-V(1hi
!" D+"&/,0/.#K.1/%'/&,1;&/0i
!" >&-/&.0;%%/&.0/,0#+0@

3.2.2 The Western Scheldt

Q(/.H/01/&+.<"(/=)1. -0. "(,&,"1/&-0/).S*. ,.%#&/. #&. =/00. 0-+;0#-),=. '=,+. K#&%.B-1(. ,.120!$40&
,5/''&0#+)+!&1.,+).,.0/&-/0.#K.-+1/&1-),=.,&/,0.-+.S/1B//+.1(/."(,++/=0.,+).,=#+V.1(/-&.S,+M0@
Q(/0/."(,++/=0.",+.S/.K;&1(/&.)-N-)/).-+1#./SS.,+).K=##).1-),=."(,++/=0[.1(/./SS.1-),=."(,++/=.-0
%#&/.#&.=/00.1(/.%,-+8."#+1-+;#;0.g0-+;0#-),=h."(,++/=. 1(&#;V(.1(/.0*01/%8.B(/&/,0. 1(/.K=##)
1-),=."(,++/=. -0.#K1/+.01&,-V(1.,+)./+)0. -+1#.,. 0-==@.Q(/. -+1/&1-),=.,&/,0.,&/. 1*'-",=.%,"&#$.,+)
%/0#$0",=/.%#&'(#=#V-",=.K#&%,1-#+0.,+).%,*.S/.%#&/.#&. =/00.)*+,%-". -+. 1(/.0/+0/. 1(,1. 1(/*
%,*.%-V&,1/.,+). &/V/+/&,1/@.Q(/*. ,&/. #K. ',&1-";=,&. -%'#&1,+"/.B-1(. &/0'/"1. 1#. 1(/. /"#=#V-",=
K;+"1-#+-+V.#K.1(/.H/01/&+.<"(/=)18.,0.1(/*.K#&%.-%'#&1,+1.(,S-1,10@.Q(/0/.-+1/&1-),=.,&/,0.(,N/
,.N,&-,1-#+.-+.S/)."#%'#0-1-#+8.1(/-&.%;)."#+1/+1.-0.(-V(/&.-+.1(/./,01/&+.',&1.#K.1(/./01;,&*@

Q(/.'&/0/+1.%;=1-'=/."(,++/=. 0*01/%.B,0. K#&%/).%,+*."/+1;&-/0.,V#.B(/+. 1(/."(,++/=0. 01-==
K/). =,&V/. 1-),=. S,0-+08. =-M/. 1(/. A&,,M%,+8. 1(/. <=#/. ,+). 1(/. U&//M&,M@. G0. ,. &/0;=1. #K. +,1;&,=
)/N/=#'%/+10.g=,+).K#&%,1-#+h.,+).(;%,+.-+1/&K/&/+"/.g&/"=,%,1-#+h8.=,&V/.,&/,0.#K.1(/0/.1-),=
S,0-+0.(,N/.)-0,''/,&/)8.,+).%,+*."(,++/=0.(,N/.=#01.1(/-&.#&-V-+,=.K;+"1-#+@.Q(/.'&/0/+1.K#&%
#K. 1(/. H/01/&+. <"(/=)1. /01;,&*. -0. 1(/&/K#&/. 1(/. &/0;=1. #K. ,. "#%S-+,1-#+. #K. +,1;&,=. ,+)
,+1(&#'#V/+-". '&#"/00/0@.G1. '&/0/+1. 1(/. -+1/&N/+1-#+0. #+. 1(/. 0*01/%. (,N/. 1(/. 0,%/. #&)/&. #K
%,V+-1;)/. ,0. 1(/. +,1;&,=. 0/)-%/+1. 1&,+0'#&1. ,+). K#&. 1(-0. &/,0#+. (;%,+. -+1/&N/+1-#+0. (,N/. ,
%,W#&. /KK/"1. #+. 1(/. %#&'(#)*+,%-". 0*01/%@. >&/)V-+V. ,"1-N-1-/0. -+. 1(/. /01;,&*. %,-+1,-+. #&
-+"&/,0/.1(/."(,++/=.)/'1(.K#&.+,N-V,1-#+@.L-V(/&.B,1/&.)/'1(0.%,*.&,-0/.K=#B.N/=#"-1*.,+).1(/+
K,N#;&.1(/./&#0-#+.#K.1(/./)V/0.#K.1(/.-+1/&1-),=.,&/,0@.>;%'-+V.#K.)&/)V/).%,1/&-,=.M//'0.1(/
)&/)V/). 0/)-%/+1. B-1(-+. 1(/. 0*01/%. ,+). ",+. "#+1&-S;1/. 1#. 1(/. K#&%,1-#+. #&. V&#B1(. #K
+/-V(S#;&-+V.-+1/&1-),=.K=,108.,0.-1.(,''/+0.K#&.-+01,+"/8.1#.1(/.R,=M/+-00/.1-),=.K=,1@

D+.V/+/&,=.(;%,+. -+1/&N/+1-#+0. -+. 1(/.H/01/&+.<"(/=)1. &/0;=1. -+. 1(/.,11/%'1.#K.lK&//b-+Vm. 1(/
0*01/%. ,1. 1(/. '&/0/+1. 01,1/@. l<*01/%. K&//b-+Vm. %/,+0. 1(/. &/);"1-#+. #K. 1(/. ,%'=-1;)/. #K. 1(/
K=;"1;,1-#+0. 0;'/&-%'#0/).#+. 1(/.'&/0/+1./01;,&-+/."#+K-V;&,1-#+8.B(-"(. -0. 1,M/+.,0. 1(/. S,0-"
"#+K-V;&,1-#+. #K. 1(/. )*+,%-". /a;-=-S&-;%@. H(-=/. lK&//b-+Vm. 1(/. 0*01/%. ,1. 1(/. '&/0/+1
"#+K-V;&,1-#+8.(;%,+.-+1/&N/+1-#+0.",+.(,N/.1(/."#+0/a;/+"/.#K.,=1/&-+V.1(/.0/";=,&$1/&%.1&/+)@
Q(-0. ,=1/&,1-#+. -0. )-KK-";=1. 1#. '/&"/-N/8. 0-+"/. 1(/. 0/";=,&$1/&%. N,&-,1-#+0. ,&/. N/&*. 0%,==. ,+)
",++#1.S/./,0-=*.)/1/"1/).#+.1(/.1/%'#&,=.0",=/.#K.)/",)/08.B(-"(.-0.1(/.1-%/$0",=/."#N/&/).S*
&/V;=,&.%#+-1#&-+V@.H/.+//).1(/&/K#&/.,.=#+V.'/&-#).#K.1-%/.1#.S/.,S=/.1#.)/1/"1.1(/.=#+V$1/&%
1&/+)@

Q(/.H/01/&+.<"(/=)1./01;,&*.-0./+1-&/=*."#+01&-"1/).S*.)-M/0@.P#&.&-N/&08.B(/&/.1(/."(,++/=8.);/
1#.-10.+,1;&,=.%-V&,1-#+8.&/,"(/0.1(/.)-M/8.1(/."&#00$0/"1-#+.S/"#%/0.)//'/&.g1(-0.1*'-",==*.#"";&0
,1. 1(/.#;1/&. 0-)/.#K.,.S/+)h@.H(/+.,. &-N/&."(,++/=.%-V&,1/08. -10. "&#00$0/"1-#+. 1/+)0. 1#. &/%,-+
&/=,1-N/=*. =,&V/@. D+. 1(-0. ",0/. 1(/. )-0"(,&V/. -0. )-01&-S;1/). 1(&#;V(. ,. &/=,1-N/=*. =,&V/.B-)1(. ,+)8
/N/+.1(#;V(.1(/."(,++/=.-0.)//'/&.,1.1(/./&#)-+V.0-)/8.1(/.=,&V/.B-)1(.=-%-10.1(/.N/=#"-1*.,1.1(/
/&#)-+V.0-)/@.H(/+.1(/."(,++/=.-0.+#1.K&//.1#.%-V&,1/.,+*%#&/8.,+./_1&,.0"#;&.-0.K#&%/).+/,&.1(/
)-M/.,+).1(/&/.1(/.N/=#"-1*.-+"&/,0/0@.Q(/."(,++/=."#+N/*0.%#&/.,+).%#&/.B,1/&.-+.-10.)//'/&
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',&18.B(-=/.1(/.0(,==#B/&.',&1.,+).1(/.0/"#+),&*."(,++/=0."#+N/*.=/00.B,1/&.,+).1/+).1#.0-=1.;'
gP&-/)M-+.:`\]8.C,+0#+.o.L-"M-+.:`5Y8.7#00/=%,+./,@.49998.e/&%,+#0M-.o.<"(;%%.:``Yh@
Q(/.)//'."(,++/=.",+.#+=*.S/.M/'1.-+./a;-=-S&-;%.S*.%/,+0.#K.(/,N*.-+1/&N/+1-#+0.1#.01,S-=-0/
1(/. )-M/. ,+). '#00-S=*. ,=0#. -10. S#11#%@. Q(-0. '&#"/00. "#;=). '#00-S=*. '=,*. ,. &#=/. ,=0#. -+. 1(/
%#&'(#)*+,%-"0.#K.1(/.H/01/&+.<"(/=)18.B(/&/.-1.%-V(1.=/,).1#.,.=#",=.V&,);,=.1&,+0K#&%,1-#+
#K. 1(/. %;=1-'=/. "(,++/=. 0*01/%. -+1#. ,. 0-+V=/. "(,++/=. 0*01/%@. !_1&,$-+1/&N/+1-#+08. 0;"(. ,0
)&/)V-+V.#K.1(/.0/"#+),&*."(,++/=0.,+).);%'-+V.-+1#.1(/.%,-+."(,++/=8."#;=).S/.+/"/00,&*.1#
%,-+1,-+.1(/.%;=1-'=/."(,++/=.0*01/%8.,0.-1.-0.+#B.1(/.H/01/&+.<"(/=)18.",;0/).S*.1(/.K,"1.1(,1
1(/./01;,&*.-0."#+01&-"1/).S/1B//+.)-M/0@

D+.V/+/&,=8./01;,&-/0.",+.S/."#+0-)/&/).1#.S/.-+.,.1&,+0-/+1.'(,0/.,+).1(&//.!-&'%+8.#'/&,1-+V.,1
)-KK/&/+1.1-%/$0",=/08.",+.S/.)-01-+V;-0(/)[
:@. <-=1-+V.;'8.1(-0.-0.);/.1#.+/1.=,+)B,&).0/)-%/+1.1&,+0'#&1@.>;/.1#.0/)-%/+1,1-#+8.1(/./01;,&*
V&,);,==*.&/);"/0.-+.0-b/@

4@. !&#)-+V8. 1(-0. &/0;=10. K&#%. +/1. 0/,B,&). 0/)-%/+1. 1&,+0'#&1. ,+). %-V(1. -+"=;)/. =,&V/$0",=/
0/)-%/+1./_1&,"1-#+@.>;/.1#./&#0-N/.'&#"/00/08.1(/./01;,&*.S/"#%/0.B-)/&.,+).)//'/&@

Y@. >*+,%-". /a;-=-S&-;%[. 1(-0. -0. "(,&,"1/&-0/). S*. ,. S,0-". /01;,&-+/. "#+K-V;&,1-#+. B(-"(. -0
%,-+1,-+/). #N/&. ,. 1-%/. (#&-b#+. #K. 0/N/&,=. )/",)/08. #+. B(-"(. 0(#&1/&$1/&%. K=;"1;,1-#+0
=/,)-+V.1#.0%,==/&$0",=/.%#&'(#=#V-",=."(,+V/0.%,*.S/.0;'/&-%'#0/).g"(,+V/.#K.K;+"1-#+.#K
,.1-),=."(,++/=8.%-V&,1-#+.#K.-+1/&1-),=.K=,10h@.D1.-0.S/=-/N/).1(,1.1(/.H/01/&+.<"(/=)1.-0.-+.0;"(
,.)*+,%-"./a;-=-S&-;%.,1.'&/0/+18.'#00-S=*.,=0#.,0.,.&/0;=1.#K.(;%,+.-+1/&K/&/+"/@.G0.',&1.#K
1(-0. /a;-=-S&-;%. -1. (,0. S//+. (*'#1(/0-0/). S*. H-+1/&B/&'. /1. ,=@. g4999h. 1(,1. 1(/. '&/0/+1
%;=1-'=/."(,++/=.0*01/%.-0.0/=K$'&/0/&N-+V@

H/. ",++#1. /_'/"1. 1(,1. ,+. /a;-=-S&-;%."#+K-V;&,1-#+. -0.%,-+1,-+/).#N/&. 1(/. 1/%'#&,=. 0",=/. #K
0/N/&,=. "/+1;&-/0[. -+. ,. %#&'(#)*+,%-". 0*01/%. ,. =#+V$1/&%. 1&/+). -0. ,=B,*0. '&/0/+1@. D+01/,)8
B(/+."#+0-)/&-+V.,.0(#&1/&. 1/%'#&,=.0",=/. g1/+0.#K.*/,&08.;'. 1#.,.(;+)&/).*/,&0h.B/.",+.,=0#
K-+). ,. 0-1;,1-#+. #K. )*+,%-". /a;-=-S&-;%8. K#&. B(-"(. 1(/. 0/";=,&$0",=/. 1&/+)8. B(-"(. -0. ,=B,*0
'&/0/+18. -0. 0%,==. B-1(. &/0'/"1. 1#. 1(/. K=;"1;,1-#+0. ,+). ",+. S/. +/V=/"1/).B(/+. 1(/. "#+0-)/&/)
1-%/$0",=/.-0.0;KK-"-/+1=*.0(#&1@

Q(/. K,1/. #K. 1(/.H/01/&+. <"(/=)1. -0. ,. a;/01-#+. #K. 0/)-%/+1. S;)V/108. "#+"/&+-+V. ,==. 0/)-%/+1
K&,"1-#+0[. 0,+). ,+). K-+/0. g0-=1. ,+). "=,*h@. Q(/0/. ,&/. 1(/. -+';10. ,+). #;1';10. #K. 0/)-%/+1. g0//
P-V;&/Y@::h8.1(/*.)/'/+).#+[.1(/.&-N/&.<"(/=)1.0#=-).)-0"(,&V/08.1(/.1&,+0'#&1.K&#%.,+).1#.1(/.0/,
g1-)/.,+).0/)-%/+1.,N,-=,S-=-1*. K&#%. 1(/."#,01h8. 1(/.(;%,+.,"1-N-1-/08. 0;"(. ,0. 0,+). /_1&,"1-#+8
)&/)V-+V.,+).);%'-+V.,+).1(/./KK/"10.#K.S-#=#V*@

P&#%.1(/. =,01. &/'#&1.#+. 1(/. 0,+).S,=,+"/8.';S=-0(/).S*.2-WM0B,1/&01,,18.>-&/"1-#+.3//=,+)8. -+
1(/. '/&-#). :`]]$:```. 1(/. 1#1,=. -%'#&1. #K. 0,+). K&#%. 1(/. 0/,. B,0. /a;,=. 1#. ^Y.7%Y8. 1(/. 1#1,=
,%#;+1. #K. /_1&,"1/). 0,+). `4. 7%Y8. 1(/. ,%#;+1. #K. )&/)V/). %,1/&-,=. YY]. 7%Y. ,+). 1(,1. #K
%,1/&-,=. );%'/).B-1(-+. 1(/.H/01/&+. <"(/=)1. Y:].7%Y. g+#1. ,==. )&/)V/). %,1/&-,=. -0. );%'/)
B-1(-+.1(/.0*01/%h@.Q(/.-+';1.#K.gK-+/h.0/)-%/+1.K&#%.1(/.&-N/&.(,0.+#1.S//+.a;,+1-K-/)@
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Q(/.+;%S/&0.'&#N/.1(,1.(;%,+.-+1/&K/&/+"/.-0.=,&V/.,+).-1.-0./_'/"1/).1(,1.-1.B-==.+#1."(,+V/.-+
1(/.+/,&.K;1;&/@.L#B/N/&.,.+/B.K;1;&/.1&/+).%,*.S/.1(,1.1(/.%,+,V-+V.,;1(#&-1-/0.B-==.-+1/&K/&/
%#&/.,"1-N/=*.1#.'&/0/&N/.(,S-1,10.,+).+,1;&/.&/0#&10.#&./N/+.01,&1.,"1;,==*."#+01&;"1-+V.+,1;&,=
&/0#;&"/0@

!"#$%&'()

'*

+(,$(#-&'.%(/0$&(,$1)#2

'#

345(#&'.%(/0$

'&&&6&,(04*(-$&4-71$&8#"*&$%(&,()*
'&&&6&89$40(:&)5)4/);4/$2<
'&&&6&,(04*(-$&4-71$&8#"*$%(&#45(##
'&&&6&89%20#"=#)7%:&.)$.%*(-$&(#",4"-<#

*

'(

'&&&6&(>$#).$(0&,(04*(-$(

P-V;&/.Y@:: </)-%/+1.S;)V/1.H/01/&+.<"(/=)1@

Q(/. /SS. 1-),=. )/=1,. ,1. 1(/. %#;1(. #K. 1(/. /01;,&*. '=,*0. ,+. -%'#&1,+1. &#=/. -+. 1(/. /_"(,+V/. #K
0/)-%/+1. S/1B//+. 1(/.C#&1(.</,. ,+). 1(/.H/01/&+.<"(/=)1@.Q(/. -+1/&,"1-#+.S/1B//+. /SS. 1-),=
)/=1,.,+).H/01/&+.<"(/=)1.B-==.,KK/"1.1(/.%#&'(#=#V-",=.)/N/=#'%/+10.#K.1(/./01;,&*.1#.,.=,&V/
/_1/+).,1.1(/.%/V,$0",=/@.G1.'&/0/+1.1(/./SS.1-),=.)/=1,.-0.'&#S,S=*.S/=#B.-10./a;-=-S&-;%.=/N/=@

P#&. 1(/.01;)*.#K. 1(/. =#+V$1/&%./N#=;1-#+.#K. 1(/./01;,&*.B/.(,N/.1#."#+0-)/&.,=0#. 1(/./_'/"1/)
"=-%,1/."(,+V/0@.D+.1(/.K,&.K;1;&/.g]9.*/,&0.#&.%#&/h.B/.",+./_'/"1.1#.(,N/.,''&/"-,S=*.(-V(/&
B,1/&. =/N/=08. );/. 1#. 0/,$=/N/=. &-0/. g/_'/"1/). K;1;&/. &,1/. ]9. "%T"/+1;&*8. '&/0/+1. &,1/. :9$49
"%T"/+1;&*h8.,.=,&V/&.1-),=.&,+V/.,+)8.%#01.'&#S,S=*8.,=0#.(-V(/&.B-+).B,N/0@.Q(/.)//'/+-+V.#&
0(,==#B-+V.#K.1(/./01;,&*.)/'/+)0.#+.0/)-%/+1.-+';10.,+).#;1';10.,+).#+.1(/.,""#%%#),1-#+
0',"/.1#.S/.K-==/).-+@.G""#%%#),1-#+.0',"/.-0.1(/.+/B.N#=;%/.#"";'-/).S*.B,1/&.B(-"(.0(#;=)
S/.K-==/).-+.S*.1(/.0/)-%/+1.1#.%,-+1,-+.1(/.0,%/."&#00$0/"1-#+,=.,&/,@.Q(/.N#=;%/.1#.S/.K-==/).-+
);&-+V.,.V-N/+.1-%/.-+1/&N,=.-0.,.K;+"1-#+.#K.1(/.0'//).#K.0/,.=/N/=.&-0/.,+).#K.1(/./_1/+0-#+.#K
1(/./01;,&*@.Q(/.0*01/%.&/%,-+0.-+./a;-=-S&-;%.B(/+.1(/."&#00$0/"1-#+,=.,&/,.&/%,-+0."#+01,+1@
P#&.,.&/"1,+V;=,&."&#00$0/"1-#+8.1(-0.(,''/+0.B(/+.1(/.&-0/.#K.B,1/&.=/N/=./a;,=0.1(/.&-0/.#K.1(/
S#11#%.=/N/=.);/.1#.0/)-%/+1,1-#+@.D+.,+*.",0/.B/.",+./_'/"1.1(,1.S/*#+).,."&-1-",=.0'//).#K.0/,
=/N/=.&-0/.1(/.0*01/%.B-==.)&#B+.gR,+.)/&.<'/M8.:``\h@

Q(/.0;&K,"/.,&/,.#K. 1(/. -+1/&1-),=.,&/,0.)/'/+)0.#+. 1(/-&./=/N,1-#+.,+).#+. 1(/. 1-),=. &,+V/[. 1(/
=,&V/&.1(/.1-),=.&,+V/8.1(/.=,&V/&.1(/./_1/+0-#+.#K.1(#0/.,&/,0.B(-"(.S/"#%/.,=1/&+,1-+V=*.)&*.,+)
0;S%/&V/).S*.B,1/&@. D+. 1(/.H/01/&+.<"(/=)1. 1(/. 1-),=. &,+V/.+/,&.G+1B/&'/+.(,0. -+"&/,0/).S*
1(&//. %/1/&0. 0-+"/. :^]9. G@>@. g0//. </"1-#+. Y@:@4h8. S;18. -+. 0'-1/. #K. 1(-0. -+"&/,0/8. );/. 1#
/%S,+M-+V.,+).=,+).&/"=,%,1-#+8.1(/.-+1/&1-),=.0;&K,"/.,&/,.)/"&/,0/).K&#%.Y]9.M%4.1#.`9.M%48
B(-"(. ",;0/). 1(/. )#;S=-+V. #K. 1(/. 1-),=$B,N/. "/=/&-1*. gN,+. )/&. <'/M8. :``\h@. >;/. 1#. 1(/
"#%S-+,1-#+. #K. -+"&/,0/). 1-),=. &,+V/. ,+). )/"&/,0/). /01;,&-+/. 0;&K,"/8. 1(/. K=##). N#=;%/. (,0
)/"&/,0/).#+=*.0=-V(1=*.g:Y.kh.-+.1(/.0,%/.'/&-#)@
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A/",;0/.#K.,..%#&/.0-%;=1,+/#;0.K=##)-+V.#K.1(/.-+1/&1-),=.,&/,08.);/.1#.1(/.(-V(/&."/=/&-1*.#K.1(/
1-),=.B,N/8. 1(/.K=##).(,0.&/);"/).,+).1(/./SS.N/=#"-1*. -+"&/,0/)8.0#. 1(,1.0-+"/.:^]9.G@>@. 1(/
1-)/.(,0.S/"#%/.%#&/.0*%%/1&-".g(,0.S/"#%/.=/00.K=##).)#%-+,1/)h@.D+.1(/.";&&/+1.0-1;,1-#+.1(/
1-)/. -0. 01-==. K=##).)#%-+,1/).+/,&. 1(/. -+=/18. ,1.R=-00-+V/+8.B-1(. 1(/. "#+0/a;/+"/. 1(,1. 1(/. 1-)/$
-+);"/). &/0-);,=. 0/)-%/+1. 1&,+0'#&1. -0. 01-==. '#0-1-N/. =,+)B,&)8. S;1. 1(/. ,%#;+1. #K. 0/)-%/+1
1&,+0'#&1/).-+1#.1(/./01;,&*.(,0.)/"&/,0/)."#+0-)/&,S=*.0-+"/.:^]9.G@>.gN,+.)/&.<'/M8.:``\h@
G"1;,==*8. -+. 1(/. =,01. )/",)/. 1(/. +/1. %,&-+/. 0/)-%/+1. -%'#&1. &/0;=10. "(,+V/). -+1#. ,. +,1;&,=
/_'#&18. K#&. ,. 1#1,=. =#00. #K. ^.7%Y. #K. 0,+)8. ,0. &/'#&1/). -+. 1(/. 0,+). S,=,+"/. &/'#&1. :`]]$:```
",&&-/). #;1. S*. 2-WM0B,1/&01,,18. >-&/"1-#+. 3//=,+)@. L#B/N/&. 0-+"/. :``5. 1(/&/. -0. 0,+). -%'#&1
,V,-+@.D1.-0.+#1."=/,&.B(/1(/&.1(-0.-0.,.0(#&1$1/&%.K=;"1;,1-#+.#&.1(/.01,&1-+V.#K.,.+/B.1&/+)@.A#1(
'(/+#%/+,."#;=).S/.-+);"/).S*.(;%,+.-+1/&K/&/+"/@

G+. -%'#&1,+1. "#+0/a;/+"/. #K. "#+K-+-+V. 1(/. /01;,&*. S/1B//+. )-M/0. -0. 1(/. )/"&/,0-+V. #K. 1(/
,%#;+1.#K.K&//.0',"/.K#&.1(/.)/N/=#'%/+1.#K.0,=1.%,&0(/0@.<,=1.%,&0(/0.",+.S/.&/V,&)/).,0.1(/
S-#=#V-",=."#%'#+/+1.B(-"(.%#01.01&#+V=*.,KK/"10. 1(/. =#+V$1/&%.%#&'(#=#V-",=."(,+V/0.#K.,+
/01;,&-+/.0*01/%@.7,"&#'(*1/0.%,M/.1(/.0;S01&,1/.%#&/.&/0-01,+1.1#./&#0-#+.,+).K,N#;&.0/)-%/+1
)/'#0-1-#+@. Q(/. /KK/"10. #K. b##$S/+1(#0. ,&/. V/+/&,==*. %-=)/&. ,+). 0'/"-/0$)/'/+)/+1@. A/+1(-"
0'/"-/0. ",+. -+K=;/+"/. 1(/. S#11#%. "(,&,"1/&-01-"0. S*. /-1(/&. %,M-+V. 1(/. S/). 0/)-%/+1. %#&/
&/0-01,+1. 1#. /&#0-#+. #&. S*. K,N#;&-+V. 1(/. "#+)-1-#+0. K#&. /&#0-#+@. D+. 1(/. K-&01. ",0/. B/. 0'/,M. #K
.$"7&'$,#+!/.$0$+/!$"'8.-+.1(/.=,11/&.#K..$"!2-./!$"'.gO,1/&0#+8.:``6h@.7-"&#'(*1#S/+1(#0.0/"&/1/
/_1&,"/==;=,&. '#=*0,""(,&-)/0. g!O<h8. B(-"(. -+"&/,0/. 1(/. "#(/0-#+. #K. 0/)-%/+18. K,N#;&0. 1(/
)/'#0-1-#+.#K.K-+/.',&1-"=/0.,+).'&#1/"10.1(/.0#-=.,V,-+01./&#0-#+.gR,+.)/.U#''/=8.-+.'&/00h@.A#1(
b##S/+1(#0.,+).%-"&#'(*1#S/+1(#0.,&/.01&#+V=*.0/,0#+,=8.K#&./_,%'=/.1(/./KK/"10.#K.)-,1#%0.,&/
&/01&-"1/).1#.1(/.0;%%/&.%#+1(0@.E+.1(/.=#+V$1/&%8.-K.1(/.%#&'(#=#V-",=."(,+V/0.,&/.)#%-+,1/)
S*. 1(/. (*)&#)*+,%-". "#+)-1-#+0. #K. 1(/. "#=). 0/,0#+8. 1(/. /KK/"10. #K. b##S/+1(#0. ,+)
%-"&#'(*1#S/+1(#0.#+.S/).=/N/=."(,+V/0.,+).#+.0#-=.'&#'/&1-/0.",+.%/&/=*.S/.0//+.,0.l+#-0/m
g0/,0#+,=. K=;"1;,1-#+0h@. <-+"/. 1(/. '=,+10. "(,&,"1/&-0-+V. 1(/. 0,=1. %,&0(/0. ,&/. ,=0#. '&/0/+1. ,+)
,"1-N/.-+.1(/."#=)/&.0/,0#+0.g=/00.,"1-N/.1(,+.-+.1(/.0;%%/&h8.1(/-&./KK/"10.#+.1(/.%#&'(#=#V-",=
"(,+V/0.",+.S/.,00;%/).V&/,1/&.1(,+.1(#0/.#K.b##S/+1(#0.,+).%-"&#'(*1#S/+1(#0@.D+.1(-0.",0/
B/. ",+. 0'/,M. #K. ,. l)*+,%-". -+1/&,"1-#+. S/1B//+. 0,=1. %,&0(/0. ,+). 1(#0/. '(*0-",=. K,"1#&0
&/0'#+0-S=/.K#&.1(/.%#&'(#=#V-",=."(,+V/0m@

Q(/.'&/0/+"/.#K.0,=1.%,&0(/0.,=#+V.1(/."(,++/=.0-)/08.S*.B#&M-+V.,V,-+01./&#0-#+.,+).K,N#&-+V
=#",=.0/)-%/+1,1-#+8.(-+)/&0.1(/.%#N/%/+1.#K.1(/."(,++/=.1#B,&)0.1(/.)-M/@.Q(/&/K#&/.1(/.&#=/
#K. 0,=1.%,&0(/0. -+. #''#0-+V. "(,++/=. 0(-K1. 0(#;=). S/. 01;)-/). -+. N-/B. #K. K;1;&/. "=-%,1#=#V-",=
"(,+V/0.,+)8.B(/+.'#00-S=/8.a;,+1-K-/)@.Q(/-&./KK-"-/+"*. -+.'&/N/+1-+V.0#-=. /&#0-#+.0(#;=).S/
a;,+1-K-/).,0.,.K;+"1-#+.#K.1(/-&.&/=,1-N/./_1/+0-#+8.1(/-&.0;""/00-#+.01,V/8. 1(/. -+;+),1-#+.1-%/
/1"@

F#+K-+-+V. 1(/./01;,&*.S/1B//+.)-M/0.%/,+0.,=0#. 1(,18. K#&. 1(/.H/01/&+.<"(/=)18. 0/,. =/N/=. &-0/8
B(/+. +#1. "#;+1/&S,=,+"/). S*. 0/)-%/+1,1-#+8. "#;=). /N/+1;,==*. #+=*. &/0;=1. -+. "&#00$0/"1-#+
)//'/+-+V8.0-+"/."&#00$0/"1-#+.B-)/+-+V.-0.=-%-1/).S*.1(/.)-M/0@.F&#00$0/"1-#+.B-)/+-+V."#;=)
(/='. -+. K#&%-+V. =,&V/. ,&/,0. #K. 0,=1. %,&0(/0. ,=#+V. 1(/. S,+M08. B(-"(. B#;=). K,N#;&. &-',&-,+
0/)-%/+1,1-#+@.D+.1(/.H,))/+.</,.1(/.0,=1.%,&0(/08.#&.lMB/=)/&0m8.&-0/.Y9.1#.59."%.'/&."/+1;&*8
);/. 1#. 0/)-%/+1. 0;''=*. ,+). )/'#0-1-#+. g0//. -+1/&+/1. 0-1/[. 66696/%%&':&&9'0h@
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C#."&#00$0/"1-#+.B-)/+-+V.S;1.#+=*.)//'/+-+V."#;=).%/,+.1(,1. 1(/.0,=1.%,&0(/0.%-V(1.+#1.S/
,S=/. 1#. )/N/=#'.S/",;0/. #K. 01//'/+-+V.#K. 1(/. S,+M0. #K. 1(/. /01;,&*. ,+). "#;=). +#1. '&/N/+1. 1(/
)&#B+-+V.#K.1(/.0*01/%.S*.0/)-%/+1.1&,''-+V@

A/0-)/0. 0/,. =/N/=. &-0/8. 1(/. /_'/"1/). K;1;&/. "=-%,1-". "#+)-1-#+0. ,=0#. -+"=;)/. (-V(/&. '/,M. &-N/&
)-0"(,&V/08. (-V(/&.B-+).B,N/0. ,+). ,. =,&V/&. 1-),=. &,+V/@.G+. -+"&/,0/). 1-),=. &,+V/. ,=0#.%/,+0
=,&V/&.";&&/+1.0'//)0@. D+. 1(-0."#+1/_1.B/.",+.&/,0#+,S=*./_'/"1. 1(,1. 1(/.0,=1.%,&0(/0.B-==.,=0#
(,N/. 1#.B-1(01,+). ,. (-V(/&. /&#0-N/. '#B/&8. /0'/"-,==*. -K. 1(/*. ,&/. =#",1/). ,=#+V. 01//'. "(,++/=
S,+M0@

O&/)-"1-#+0.#K.1(/.0*01/%.K,1/.#+.1(/.0/";=,&.0",=/.,&/."#%'=-",1/).S*.,.+;%S/&.#K.'(/+#%/+,
B(-"(.,&/.)-KK-";=1. 1#.'&/)-"1@.H(,1. -0.)-KK-";=1. 1#.'&/)-"18. K#&. -+01,+"/8.,&/. 1(/.'#00-S=/.K;1;&/
"(,+V/0. #K. 1(/. 1-),=$B,N/. ,0*%%/1&*. B(-"(. ",+. S/. -+);"/). S*. 1(/. "(,&,"1/&-01-"0. #K. 1(/
-+1/&1-),=.,&/,0.,+).0,=1.%,&0(/0.-+.1(/.K;1;&/.g/_1/+0-#+.#K.01#&,V/.,&/,0h.B-1(."#+0/a;/+"/0.#+
1(/. 0/)-%/+1. -+';10. K&#%. 1(/. 0/,@.F(,+V/0. -+. 1(/. 1-),=$B,N/. ,0*%%/1&*. );/. 1#. 1(/. -+"&/,0/)
"/=/&-1*. #K. 1(/. 1-),=.B,N/.(,N/. ,=&/,)*.#"";&&/). -+. 1(/. ',01. gN,+.)/&.<'/M8. :``\h@.7#&/#N/&8
B-1(.&/0'/"1.1#."#(/0-N/.0/)-%/+18.,1.'&/0/+1.1(/.&-N/&-+/.0/)-%/+1.-+';1.-+.1(/.H/01/&+.<"(/=)1
-0.%;"(.0%,==/&.1(,1.1(/.%,&-+/.-+';18.S;1.-+.1(/.K;1;&/.1(/.&-N/&-+/.-+';1.",+.S/"#%/.&/=,1-N/=*
%#&/. -%'#&1,+1.B-1(.&/0'/"1. 1#. 1(/. 1#1,=.S;)V/1.#K.K-+/.0/)-%/+1.g'#00-S-=-1*.#K.(,N-+V.(-V(/&
'/,M.&-N/&.)-0"(,&V/0.,+).+/V,1-N/.0/)-%/+1.S,=,+"/0.-+.1(/.K;1;&/h@

P-V;&/@.Y@:4 7#&K#=#V-",=.0"(/%,1-0,1-#+.#K.1(/.<"(/=)1./01;,&-;%.-+.%#&K#%/1&-",=.;+-10@
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H-+1/&B/&'./1.,=@.g4999h.'&#N-)/.,.V##).(-01#&-",=.,+,=*0-0.,+)."#+0-)/&,1-#+0.,S#;1.1(/.K;1;&/
S,0/).#+."#%';1,1-#+0.#K.0/)-%/+1.S;)V/10.K#&.N,&-#;0.0"/+,&-#0@.Q(/.H/01/&+.<"(/=)1.",+.S/
0"(/%,1-0/). ,0. ,. "(,-+. #K. %#&'(#=#V-",=. "/==0i. /,"(. "/==. "#+1,-+-+V. ,. K=##). ,+). /SS. 1-),=
"(,++/=.,+).,+.-+1/&1-),=.,&/,.-+.S/1B//+.g0//.P-V;&/.Y@:4h@
P&#%.%#&'(#=#V-",=.,+,=*0/0.#K.1(-0."/==.0*01/%.1(/*."#+"=;)/).1(,1.1(-0.0*01/%.-0.+#1.=,&V/=*
,KK/"1/).B(/+."(,++/=0.,&/.)//'/+/).g)&/)V-+V.,"1-N-1-/0h8.,=1(#;V(.1(/.,&/,.#K.-+1/&1-),=.K=,10
B-==. )/"&/,0/. ,+). 1(/-&. 0=#'/0. B-==. 01//'/+@. Q(/. 0*01/%. %,*. S/"#%/. ;+01,S=/. -K. 1(/. "&#00
0/"1-#+0.#K."(,++/=0.,&/.)/"&/,0/)8.K#&.-+01,+"/.,0.,.&/0;=1.#K.);%'-+V.,"1-N-1-/0@. D+. 1(,1.",0/8
1(/.%;=1-'=/. "(,++/=. 0*01/%.%,*. )/V/+/&,1/. -+1#. ,. #+/$"(,++/=. 0*01/%@. <;"(. ,. #+/$"(,++/=
0*01/%."#+1,-+0.K,&.=/00.)/V&//0.#K.K&//)#%.,+).-10.&/0-=-/+"/.,V,-+01./_1/&+,=.K#&"-+V.)/"&/,0/0
,0.B/==@

3.2.3 The Eastern Scheldt

G1.'&/0/+18.)/'1(.V&,)-/+10.,&/.)/"&/,0-+V.-+.1(/.!,01/&+.<"(/=)1@.F(,++/=0.,&/.0-=1-+V.;'.B-1(
K-+/$V&,-+/). 0/)-%/+10. ,+). 0,+)*. 0(#,=0. ,+). %;)K=,10. ,&/. /&#)-+V@. Q(-0. '&#"/00. (,). S//+
'&/)-"1/). ,0. ,. "#+0/a;/+"/. #K. 1(/. "#+01&;"1-#+. #K. 1(/. 01#&%$0;&V/. S,&&-/&. g2-WM0B,1/&01,,18
:`55h.,+).B-==.%#01.'&#S,S=*."#+1-+;/.K#&.1(/.+/_1.Y9.*/,&0.#&.%#&/@.Q(/.=#00.#K.-+1/&1-),=.,&/,0
(,0.S//+./01-%,1/).1#.,%#;+1.1#.,S#;1.:]99.(/"1,&/08.B(-"(.-0.:9$:].k.#K.1(/.'&/0/+1.1#1,=.,&/,
gC-/+(;-0.o.<%,,=8.:``6h@.I#00.#K.-+1/&1-),=.,&/,0.B-==.K,N#;&./&#0-#+.#K.1(/./)V/0.#K.1(/.1-),=
S,0-+8.B(-"(.,&/.%#&/./_'#0/).1#.B-+).,+).B,N/0@.Q(-0.B-==.=/,).1#.K;&1(/&.&/);"1-#+.#K.1(/.0,=1
%,&0(/0@.</,.=/N/=.&-0/.B-==./+K#&"/.1(/.=#00.#K.-+1/&1-),=.,&/,0@.<-%-=,&.1#.1(/.H/01/&+.<"(/=)18
1(/.!,01/&+.<"(/=)1.-0."#+01&,-+/).S*.)*M/0@.Q(/&/K#&/8.0/,.=/N/=.&-0/.B-==.%,-+=*.&/0;=1.-+."&#00$
0/"1-#+.)//'/+-+V.,+).)&#B+-+V.#K.-+1/&1-),=.K=,10.)&#B+-+V@

D+. V/+/&,=8. #+. 1(/. 0/";=,&. 1/%'#&,=$0",=/8. 1(/. !,01/&+. <"(/=)1. -0. /_'/"1/). 1#. )/"=-+/. -+. -10
%#&'(#=#V-",=.N,&-/1*.,+).)*+,%-"0.,+).S/"#%/.,.%#&/.;+-K#&%.-+1/&1-),=.S,0-+@

3.2.4 Haringvliet

O,&1=*.#'/+-+V.#K.1(/.),%.gl<=;-0.#'.//+.M-/&mh.B-==.+#1.0-V+-K-",+1=*."(,+V/.1(/.%#&'(#=#V*.#K
1(/.L,&-+VN=-/1.%#;1(@.</)-%/+1,1-#+.B-==. "#+1-+;/. ,+). 1(/. -+1/&1-),=. ,&/,.B-==. -+"&/,0/.B-1(
1-%/@.Q(/.),%'/)$1-)/.,=1/&+,1-N/.B-==.-+"&/,0/.1-),=.N/=#"-1-/0.,+).1(/&/S*.0/)-%/+1.1&,+0'#&10@
!0'/"-,==*8.1(/.V;==-/0.-+.1(/.0#;1(/&+.',&1.#K.1(/.%#;1(.B-==.S/./&#)/).%#&/.01&#+V=*@

Inner area

<-+"/.1(/."=#0;&/.#K.1(/.L,&-+VN=-/18.,=%#01.+#.1-),=.";&&/+10.,&/.'&/0/+1.,+*.%#&/.-+.1(/.-++/&
,&/,@.Q(/.K&/0(.B,1/&.S,0-+.1(,1.(,0.)/N/=#'/).-0.0=#B=*.0-=1-+V.;'8.0=-V(1=*.%#&/.-+.1(/./,01/&+
1(,+.-+.1(/.B/01/&+.',&10.g,''&#_@.:9.%%T*/,&h@.!0'/"-,==*.-+.1(/.',&10.1(,1.,&/.0(,==#B/&.1(,+.^
%.qCGO8.0-=1.-0.%-_/).B-1(.0,+).;+)/&.-+K=;/+"/.#K.B,N/.,"1-#+8.&/0;=1-+V.-+.,.0,+)$0-=1.1#'.=,*/&
#K.1(/.S/)@
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Sedimentation front

>-&/"1=*.,K1/&."=#0;&/.#K.1(/.L,&-+VN=-/18.0/)-%/+1,1-#+.1##M.'=,"/.-+.1(/.C-/;B/.7/&B/)/.,+)
1(/./,01/&+.',&1.#K. 1(/.L#==,+)0.>-/'.g^$5.%.0-=1. =,*/&0h@.Q(/0/.,&/,0.,&/.+#B. -+./a;-=-S&-;%8
(,N-+V. S#1(. S/)$=#,). ,+). 0;0'/+)/). 1&,+0'#&1@. Q(/. 0/)-%/+1,1-#+. K&#+1. -0. 0=#B=*. %#N-+V
B/01B,&)8.";&&/+1=*.0-=1-+V.;'.1(/.V;==-/0. -+. 1(/.B/01/&+.',&1.#K. 1(/.L#==,+)0.>-/'.g:$4.%.0-=1
=,*/&0.(,N/.S//+.&/'#&1/).K#&.1(/.)//'/01.V;==-/0h@.E+=*.#+.1(/.N/&*.=#+V.1/&%.guu.:99.*/,&0h8.-1
-0./_'/"1/).1(,1.1(/.B/01/&+.',&10.#K.1(/.L,&-+VN=-/1.B-==.S/.-+./a;-=-S&-;%.,0.B/==@

Shores

Q(/.0(#&/0.-+.1(/.L,&-+VN=-/1.,&/.0;SW/"1.1#.)-&/"1.B,N/.,11,"M@.A/",;0/.+#.1-),=.)-KK/&/+"/0.-+
B,1/&.=/N/=.#"";&.0-+"/.1(/."=#0;&/8.1(/.0(#&/0.,&/.S/-+V./&#)/).,1.#+/.B,1/&.=/N/=@.D+.1(/.:`5908
K#&/0(#&/.'&#1/"1-#+.B#&M0.(,N/.S//+.",&&-/).#;1@

Dordtse Kil and Spui

Q(/.>#&)10/.U-=.,+).<';-.B/&/.&/=,1-N/=*.;+-%'#&1,+1.K=#B0.S/K#&/."=#0;&/8.S;1.,K1/&.:`69.1(/-&
1-),=.N/=#"-1-/0. -+"&/,0/)."#+0-)/&,S=*.K-==-+V. 1(/.L,&-+VN=-/1.,+).#1(/&."#++/"1/).B,1/&0@.Q(/
%,1/&-,=./&#)/).(,0.',&1=*.S//+.%#N/).1#.1(/.L,&-+VN=-/1.,+).',&1=*.1#.1(/.L#==,+)0.>-/'@.A#1(
S&,+"(/0.,&/.-+./a;-=-S&-;%.+#B@

3.3 Dutch Wadden Sea

3.3.1 Morphodynamics

Q(/.%#&'(#=#V-",==*.%#01.)*+,%-".,&/,.#K.1(/.1-),=.S,0-+.0*01/%.-+"=;)/0.-+=/1.1(&#,1.,+).#;1/&
#&./SS$1-),=.)/=1,@.P-V;&/.Y@:Y.V-N/0.,.0"(/%,1-0/).&/'&/0/+1,1-#+.#K. 1(-0.0*01/%8. -+.B(-"(.1(/
V/+/&,==*. '&/K/&&/). +#&1($B/01. #&-/+1,1-#+. #K. 1(/. 1-),=. "(,++/=0. -0. ,""#;+1/). K#&@. Q(/. #N/&,==
01,S-=-1*. #K. 1(-0. 0*01/%. -0. ,00;%/). 1#. S/. )/'/+)/+1. #+. ,. S,=,+"/. S/1B//+. 1-),=. '&-0%8
&/'&/0/+1-+V.1(/.1-),=./+/&V*8.,+).+/1.=#+V0(#&/.0/)-%/+1.1&,+0'#&1.);/.1#.1(/.B,N/."#+)-1-#+0@
Q(/.>;1"(.H,))/+. </,. -+=/10. 0//%. 1#. #S/*. 1(-0. 01,S-=-1*. "&-1/&-#+@. Q(-0. )#/0. +#1.%/,+. 1(,1
B-1(-+.1(/.0*01/%.1(/&/.-0.+#.1/%'#&,=.N,&-,S-=-1*@.Q(/."#+1-+;#;0.K//)-+V.#K.1(/.0*01/%.1(&#;V(
S,&$.,+).1-),=.S*',00-+V.V-N/0.&-0/.1#."*"=-".S/(,N-#;&0.#K."(,++/=0.,+).%,&V-+,=.0(#,=0@
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P-V;&/.Y@:Y

<"(/%,1-0,1-#+.#K.1(/.-+1/&,"1-#+.S/1B//+.1(/.#'/+.0/,
,+).,.1*'-",=.>;1"(.H,))/+.</,.=,V##+.gI#;1/&0.,+)
e/&&-10/+8.:``\h@

Q(/. N/&*. /_-01/+"/. #K. 1(/. 1-),=. S,0-+0. #N/&. ,''&/"-,S=/. 1-%/$0',+0. -+)-",1/0. 1(,1. 1(/*. ",+
)-0'=,*. ,. =,&V/. &,1/. #K. 01,S-=-1*@. Q(-0. 01,S-=-1*. )/%,+)0. 1(,1. "(,++/=. B-)1(08. "(,++/=. )/'1(08
-+1/&1-),=.,&/,./_1/+1.,+).)/'1(0.,&/.)*+,%-",==*.-+1/&$&/=,1/)@.D+.1(-0.",0/.1(/.-+1/&+,=.)*+,%-"0
",+.&/01#&/.1(/.%#&'(#=#V-",=.01,S-=-1*.#K. 1(/.S,0-+0.B(/+.K#&. -+01,+"/. 1(/."(,++/=.)/'1(0.,&/
)-01;&S/)@.>,1,$,+,=*0-0.-+)-",1/0.1(,1.1(/.&,1-#.S/1B//+.,N/&,V/."(,++/=.)/'1(0.,+).-+1/&1-),=
,&/,0.-0.0;"(.1(,1./SS$.,+).K=##)$&/=,1/).0/)-%/+1.1&,+0'#&10.,&/.,''&#_-%,1/=*.-+.S,=,+"/@

E+. 1(/. =#+V/&. 1-%/$0",=/. g0,*. )/",)/0. 1#. "/+1;&-/0h. 1(/. "#%S-+,1-#+. #K. 0/,$=/N/=. &-0/. ,+)
)/"&/,0/. #K. S,0-+. ,&/,. );/. 1#. &-',&-,+. 0/)-%/+1,1-#+8. ,=1(#;V(. 0%,==. -+.%,V+-1;)/. #+. ,. */,&
0",=/8. &/0;=10. -+. 1(/. "&/,1-#+. #K. ,""#%%#),1-#+. 0',"/. K#&. 0/)-%/+1,1-#+@. F#+0/a;/+1=*. 1(/
H,))/+.</,.S,0-+0.,"1.,0.0/)-%/+1,&*.0-+M0@
EK.1(/.0/)-%/+1.1(,1.0/11=/0.B-1(-+.1(/.H,))/+.</,8.0#%/.69$59k."#+0-010.#K.0,+).,+).1(/.&/01
-0.0-=1.,+)."=,*@.<,+).-0.K#;+).+/,&.1(/.-+=/108.-+.1(/."(,++/=0.,+).#+.1(/.-+1/&1-),=.,&/,0.+/,&.1(/
-+=/10@.Q(/.V&,+;=#%/1&*.)-%-+-0(/0.=,+)B,&)@

H(/+.B/./_1/+).1(/.1-),=.S,0-+.0*01/%08.S*.-+"=;)-+V.1(/-&.,)W,"/+1.S,&&-/&.-0=,+)08.1(/.H,))/+
</,. 0*01/%. ",+. S/. "#+0-)/&/). 1#. (,N/. ,+. ,=%#01. "=#0/). 0,+). /"#+#%*@. G=%#01. +#. 0,+). -0
/_"(,+V/).B-1(.1(/.#'/+.C#&1(.</,@.7#01.#K.0,+).1(,1.0/11=/0.-+0-)/.1(/.1-),=.S,0-+0."#%/0.K&#%
1(/.-+=/108.1(/.#;1/&.)/=1,.,+).1(/.#'/+.0/,."#,01.#K.1(/.S,&&-/&.-0=,+)08.,.X.+#1.B/==$a;,+1-K-/).X
"#+1&-S;1-#+.-0.,=0#.V-N/+.S*.1(/."#,01.#K.C#&1(.XL#==,+)8.0//.P-V;&/.Y@:\@.Q(-0.%#N/%/+1.#K
0,+). K&#%. 1(/. #;1/&. S#&)/&. #K. 1(/. 1-),=. S,0-+. 1#. -+0-)/. 1(/. S,0-+. ",;0/0. 1(/. -0=,+)0. 1#.%#N/
=,+)B,&)@.D1.",+.S/.&/,0#+,S=*.,00;%/).1(,1.K-_-+V.1(/.'#0-1-#+.#K.1(/.-0=,+)0.S*.'&/N/+1-+V.1(/
/&#0-#+.#K.1(/-&.#'/+$0/,."#,01."#;=).",;0/.,.)/K-"-/+"*.#K.0,+).B-1(-+.1(/.H,))/+.</,@
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P-V;&/.Y@:\ <,+).0(,&-+V.0*01/%@.Q(/.0/)-%/+1.S;)V/10.,&/.,==.-+1/&=-+M/).gP-V;&/.K&#%.I#;1/&0.o.e/&&-10/+8.:``\8
%#)-K-/).,K1/&.<1-N/.,+).!*0-+M8.:``9h

Q(/.=,&V/01.',&1.#K.1(/.K-+/.0/)-%/+1.-0.K#;+).#+.1(/.%;)K=,108.B(-"(."#N/&.,S#;1.4]k.#K. 1(/
,&/,8.#&.-0.1&,''/).-+.1(/.%,&0(/0.,+).-+.1(/.=,+).&/"=,%,1-#+.,&/,08.B(/&/.)/'#0-1-#+.-0.%,)/
'#00-S=/.S*.=,"M.#K.S#1(.01&#+V.";&&/+10.,+).B,N/0@.D1.-0.+#1."=/,&.-K.,1.'&/0/+1.1(/.-+1/&1-),=.K=,10
,&/. S/-+V. /&#)/). #&. +#1. g1(/-&. 1#1,=. 0;&K,"/. 0//%0. 01,S=/h@. Q(/. 0*01/%. 0//%0. -+. ,. )*+,%-"
/a;-=-S&-;%8./N/+.1(#;V(.1(/.&/"=,%,1-#+.,&/,0.&/"/+1=*.0(#B.)-%-+-0(/).0/)-%/+1,1-#+.&,1/0@

Q(/.K-+/.0/)-%/+1.1(,1./+1/&0.1(/.H,))/+.</,."#%/0.K&#%.1(/.C#&1(.</,8.S;1.#&-V-+,1/0.%,-+=*
K&#%.&-N/&08.%;).S,+M0.,+).0(#&/=-+/0. -+. 1(/.<#;1(/&+.A-V(1. gO#01%,8.:`5:h@.G',&1. K&#%. 1(/
=,&V/.,+). &,1(/&. 01,S=/.%;). K-/=). -+. 1(/.C#&1(.</,8. =#",1/). ,1. 1(/. +#&1(. ,+).+#&1($/,01. #K. 1(/
H,))/+.</,.g,1.B,1/&.)/'1(0. =,&V/&. 1(,+.Y9.%h8.)/'#0-10.#K. K-+/. 0/)-%/+10.,&/.'&/0/+1. -+. 1(/
0(,==#B.B,1/&.,=#+V.1(/.>;1"(."#,01.,+).S/1B//+.0(#,=0.-+.1(/.<#;1(/&+.A-V(1@.Q(/0/.)/'#0-10
0//%.&,1(/&./'(/%/&,=.,+).,&/.'&#S,S=*.1(/.%,W#&.0#;&"/0.#K.K-+/.0/)-%/+1.K#&.1(/.B/01/&+.',&1
#K. 1(/.H,))/+.</,@.Q(-0. 0/)-%/+1./+1/&0. 1(/.H,))/+.</,. 1(&#;V(. 1(/. -+=/10@. </)-%/+1. V&,-+
0-b/.)-%-+-0(/0.=,+)B,&)@.7#&/.1#.1(/./,01.=,&V/.,%#;+10.#K.K-+/.0/)-%/+1.,&/.S&#;V(1.-+.S*.1(/
&-N/&0.!%08.H/0/&8.!=S/.,+).H,&)/.gO#01%,8.:`5:h@

3.3.2 Present human interventions

!" F&/5$/237%&$1)$*&#3R&%S5@.>-M/0.'&#1/"1.1(/./+1-&/.>;1"(.%,-+=,+).H,))/+.</,."#,01.,+)
1(/.&/"=,-%/).,&/,0.,=#+V.',&10.#K.1(/.S,&&-/&.-0=,+)0@.Q(/.0,=1.%,&0(/0.,=#+V.1(/.%,-+=,+)
"#,01.,&/.'&#1/"1/).,V,-+01./&#0-#+.S*.S&;0(B##).V&#-+0.'/&'/+)-";=,&.1#.1(/."#,01=-+/@.Q(/
C#&1(. </,. "#,01. #K. 1(/. H,))/+. -0=,+)0. -0. V/+/&,==*. 0;SW/"1. 1#. /&#0-#+8. ,=1(#;V(. 0#%/
01&/1"(/0.B-1(.+,1;&,=.,""&/1-#+.,&/.'&/0/+1.#+.,.K/B.-0=,+)0. 1#. 1(/./,01@.>;+/0.'&#1/"1. 1(/
=,&V/01.',&1.#K.1(/.#'/+.0/,"#,01.,+).#+=*.#+.Q/_/=.,+).R=-/=,+).0#%/.(,&).S&/,MB,1/&0.,&/
'&/0/+1@.!%S,+M%/+10.,+).K-_/)."#,01,=."#+01&;"1-#+0.(,N/.0/&-#;0=*.&/);"/).1(/.N#=;%/.#K
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1(/. 1-),=. S,0-+0. ,+). 1(/. ,S-=-1*. #K. 1(/. 0*01/%. 1#. "#%'/+0,1/. K#&. 0/,. =/N/=. &-0/. ,+). S#11#%
0;S0-)/+"/@.Q(/.,"1;,=.'#=-"*.,V,-+01.S/,"(./&#0-#+.-0.1(,1.#K.,''=*-+V.0,+).+#;&-0(%/+1@.D+
:``Y. 1(/. K-&01. g'-=#1h. =,&V/$0",=/. 0;S$0(#&/. 0,+). +#;&-0(%/+1. B,0. ",&&-/). #;1. #KK
Q/&0"(/==-+V@.Q(-0.%/1(#).0//%0.N/&*.'&#%-0-+V. g)/. ?#+V. /1. ,=@. :```h. /N/+. -K. 1(/. 0,+). -0
1,M/+.K&#%.1(/.-+1/&1-),=.,&/,0.-+.1(/.H,))/+.</,.S,0-+@

!" T*58*#03 U)&)S215O3 :(55125O3 58%*:75V@. <-+"/. :`]9. %;00/=. K,&%-+V. (,0. S//+. /_1/+0-N/=*
)/N/=#'/).-+.1(/.>;1"(.,+).e/&%,+.',&10.#K.1(/.H,))/+.</,@.D+.1(/.',01.%;00/=.K-0(/&*.B,0
%,-+=*.",&&-/).#;1.#+.+,1;&,=.,&/,08.%,-+=*.#+.-+1/&1-),=.S,+M0@.C#B.K-0(-+V.#+.+,1;&,=.S,+M0
-0.0%,==.B(/+."#%',&/).1#.1(/.a;,+1-1-/0.K-0(/).#+.";=1;&/.=#10@.Q#),*.#+/.K#;&1(.#K.1(/.,&/,
-0. "=#0/). 1#. "#"M=/. ,+). %;00/=. K-0(/&*. ,+). 1(/. a;,+1-1-/0. ,==#B/). ,&/. &/V;=,1/). #+. 1(/
)/%,+)0.#K.K##).01#"M0.K#&.S-&)0@.G=0#.0/,.V&,00.K-/=)08.B(-"(.0-+"/.1(/."#+01&;"1-#+.#K.1(/
GK0=;-1)-WM. (,N/. S/"#%/. N/&*. 0",&"/8. ,&/. '&#1/"1/). ,V,-+01. K-0(-+V@. Q(/. =#00. #K. S-#V/+-"
01&;"1;&/08. 0;"(. ,0. 0/,. V&,00. K-/=)0. ,+). %;00/=. S/)08. ",+. '#00-S=*. &/);"/. 1(/. ,S-=-1*. #K
",'1;&-+V. 0/)-%/+1. -+. &/=,1-#+. 1#. 1(/. 0/,. =/N/=. &-0/. '(/+#%/+#+@. 7#01. 0(&-%'. K-0(/&*. -0
",&&-/).#;1.+#&1(.#K.1(/.H,))/+.-0=,+)08.B(/&/.-1.-0.,==#B/).);&-+V.1(/.B-+1/&.,=0#@.7#01.#K
1(/.N/00/=0.1(/&/.,&/.;0/).K#&.S#1(.0(&-%'.,+).K=,1K-0(.K-0(/&*@.Q(/.+;%S/&.#K.K-0(-+V.N/00/=0
(,0.+#1. -+"&/,0/).-+. 1(/. =,01.)/",)/8.S;1. 1(/-&.%/"(,+-0,1-#+.(,0. -+"&/,0/).1(/. -+1/+0-1*.#K
1(/.K-0(/&*.g)/.?#+V./1.,=@.:```h@

!" W/%@&(%53/#'358*77*#03U'%1'0*#0V@.>&/)V-+V.B-1(-+.1(/.H,))/+.</,.-0.#+=*.",&&-/).#;1.1#
%,-+1,-+. 1(/. 0(-''-+V. &#;1/0@. D+. 1(/. =,01.)/",)/0. 1(/.+;%S/&.#K. 0(-'0. ',00-+V. 1(&#;V(. 1(/
H,))/+. </,. (,0. )/"&/,0/)8. S;1. 1(/. ,N/&,V/. 0-b/. #K. 0(-'0. (,0. -+"&/,0/)@. D+. e/&%,+*. 1(/
&/"/+1.-+"&/,0/.#K.0(-'.N#=;%/.(,0.=/).1#.1(/.)/"-0-#+.1#.)//'/+.1(/.!=S/.,+).H/0/&./01;,&-/0
g)/.?#+V./1.,=@.:```h@

!" X(:7*#03&D3'%1'01'3:/$1%*/2+.7,1/&-,=.);%'/). -+1#. 1(/.H,))/+.</,.%,-+=*."#+0-010.#K
1(/.%,1/&-,=.)&/)V/).1#.%,-+1,-+.1(/.0(-''-+V.&#;1/0@.Q(/.,%#;+1.#K.);%'/).%,1/&-,=.-+.1(/
>;1"(.H,))/+.</,.N,&-/0.S/1B//+.4@Y.,+).]@`.%-==-#+.1#+0.'/&.*/,&@.Q(/.)&/)V/).%,1/&-,=
K&#%.>/=Kb-W=.g!/%0$>#==,&)h.-0.,==.S/-+V.);%'/).B-1(-+.1(/./01;,&*@

!" =N$%/)$*&#3&D35/#'3/#'3581225+.Q(/.*/,&=*.,%#;+10.#K.0,+)./_1&,"1-#+.(,N/.&/);"/).1#.=/00
1(,+.#+/.%-==-#+.#K.";S-".%/1/&0. &/"/+1=*8.B(-=/. 1(/. ,N/&,V/. ,%#;+1. #K. 0(/==. /_1&,"1-#+. -0
5]8999. %Y@. Q(/0/. ,"1-N-1-/0. =/,). 1#. =#",=. S#11#%. 0;S0-)/+"/. ,+). 1(/&/K#&/. "#+1&-S;1/. 1#
,VV&,N,1/.1(/.'&#"/00.#K.&/=,1-N/.0/,.=/N/=.&-0/.g/N/+.1(#;V(.#+=*.=#",==*h.,+).1(/."#++/"1/)
&-0M0.K#&.1(/.H,))/+.</,.S,0-+@

!" W(#$*#0+.D+.1(/.',01.(;+1-+V.#K.0/,=0.,+).B,1/&.S-&)0.B,0.',&1.#K.1(/.1&,)-1-#+,=.=-K/.#K.1(/
-+(,S-1,+10.#K.1(/.H,))/+.-0=,+)0@.C#B,),*0.(;+1-+V.(,0.S/"#%/.,.&/"&/,1-#+,=.,"1-N-1*.,+)
1,M/0.'=,"/.%,-+=*.#+.1(/.0,=1.%,&0(/0.S/(-+).1(/.)-M/0.,+).#+.1(/.);+/08.S;1.#+=*.#+.'&-N,1/
'&#'/&1-/0@.L;+1-+V.-0.,==#B/).#+=*.K#&.,.+;%S/&.#K.B,1/&.S-&)0.0'/"-/0.,+).-0.&/01&-"1/).1#
"/&1,-+.'/&-#)0@

!" H1)%1/$*&#+.Q(/.'&-+"-',=.,"1-N-1-/0.,&/.&/"&/,1-#+,=.S#,1-+V8.B,)-+V.g1-),=.K=,1.B,=M-+Vh.,+)
=,+)$S,0/). 1#;&-0%@. Q(/. +;%S/&. #K. &/"&/,1-#+,=. S#,10. "&#00-+V. 1(/. H,))/+. </,. ",+. S/
)/&-N/).K&#%.1(/.+;%S/&.#K.0=;-"/.',00,V/0@.Q(-0.(,0.-+"&/,0/).K&#%.,S#;1.698999.-+.:`54
1#.,=%#01.`58999.-+.:``^8.-+.1(/.0,%/.'/&-#).1(/.'/,M.0/,0#+./_1/+)/).S*.0#%/.B//M0@.G
+;%S/&.#K.&/V;=,1-#+0.#+.0'//)8.'&#1/"1/).,&/,0.,+).'/&-#)0.=-%-1.1(/.-%',"1.#K.&/"&/,1-#+,=
S#,1-+V@. Q(/. +;%S/&. #K. '/#'=/. ',&1-"-',1-+V. -+. #&V,+-0/). B,)-+V. -+"&/,0/). K&#%. ,S#;1
:\8999. -+. :`65. 1#. \98999. -+. :`5`. g1(/&/. (,0. S//+. +#. 0-V+-K-",+1. -+"&/,0/. 0-+"/. 1(/+h@
G++;,==*. :Y98999$:598999. '/&0#+0. ",&&*. #;1. 0(-'$S,0/). 1-),=. K=,1. B,=M-+V@. I,+)$S,0/)
1#;&-0%."#;+10.:4.%-==-#+.#N/&+-V(1.01,*0.-+.:``Y.-+.1(/.C/1(/&=,+)0.g),1,.K&#%.)/.?#+V./1
,=@.:```h@.2/V;=,1-#+0.&/01&-"1.,==.,"1-N-1-/0.-+.1(/.F#+0/&N,1-#+.G&/,.g0//.P-V;&/.^h@

!" .*2*$/%93/)$*;*$*15+.Q(/.;0/.#K. 1(/.H,))/+.</,.K#&.%-=-1,&*./_/&"-0/0.(,0. 01,&1/).,K1/&. 1(/
</"#+).H#&=).H,&.,+).(,0.S//+.&/);"-+V.-+.1(/.=,01.*/,&0@
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!" Q/53 1N$%/)$*&#+. Q(/&/. ,&/. 1B#. V,0. /_'=#-1,1-#+. b#+/0.B-1(-+. 1(/.>;1"(.H,))/+. </,8. 1(/
3;-)B,=.gB/01/&+.',&1h.,&/,.,+).1(/.C#&1(.P&-0=,+).,&/,.g1(&//.=#",1-#+0.,&#;+).1(/.-0=,+).#K
G%/=,+)h@.Q(/.V,0.-0.1&,+0'#&1/).1#.1(/. 1&/,1%/+1.01,1-#+0.,1.L,&=-+V/+.,+).,1. 1(/."#,01.#K
e&#+-+V/+.N-,.'-'/=-+/0@.Q(/./_1&,"1-#+.#K.V,0. -+. 1(/.+#&1(/&+.',&1.#K. 1(/.C/1(/&=,+)0.(,0
",;0/).g,+).B-==.",;0/h."#+0-)/&,S=/.0;S0-)/+"/.#K.1(/.S#11#%.g0//.<;S0/"1-#+.Y@4@Yh@.Q(-0
'(/+#%/+#+. -0. );/. 1#. 1(/. )-%-+-0(/). ;+)/&V&#;+). '&/00;&/. ,+). "#+0/a;/+1. 0#-=
"#%',"1-#+@.!_'/"1,1-#+0.K#&.1(/.+/_1.]9.*/,&0.,&/.,.%,_-%;%.0;S0-)/+"/.#K.49$Y9."%@

3.3.3 Future scenarios

7/,0;&/%/+10.#K.%/,+.0/,.=/N/=.,=#+V.1(/.#'/+.>;1"(."#,01.K&#%.1(/.',01.:]9.*/,&0.-+)-",1/.,
0/,. =/N/=. &-0/.#K. 0#%/B(/&/. -+.S/1B//+.:9.,+).49."%T"/+1;&*@.G1. '&/0/+1. ,=#+V. 1(/. +#&1(/&+
>;1"(."#,018.);/.1#.V=,"-#$.,+).(*)&#$-0#01,0*8.1(/.0/,.S/).-0.0;S0-)-+V.,1.,.&,1/.#K.\.1#.5."%.'/&
"/+1;&*. ,+). B-==. %#01. '&#S,S=*. "#+1-+;/. B-1(. 1(/. 0,%/. &,1/. ,=0#. );&-+V. 1(/. +/_1. "/+1;&*
gI#;1/&0.o.e/&&-10/+8.:``\h@.G=0#.1(/.'&/0/+1.(;%,+.,"1-N-1-/08.0;"(.,0.V,0./_1&,"1-#+8.,+).1#.,
=/00/&./_1/+1.0,+).,+).0(/==./_1&,"1-#+8."#+1&-S;1/.1#.1(/. =#B/&-+V.#K. 1(/.0/,$S/)8./N/+.1(#;V(
=#",==*@.Q(/.=,&V/01.V,0.K-/=).g<=#"(1/&/+h.-0./_'/"1/).1#.'&#);"/.,.%,_-%;%.0;S0-)/+"/.#K.49$
Y9."%.-+.1(/.+/_1.\9.*/,&0@.Q(/.,N/&,V/./_'/"1/).0;S0-)/+"/.);/.1#.V,0./_1&,"1-#+.-0.)-KK/&/+1



!"#$%#&'(#)*+,%-".'&#"/00/0.-+.1(/.2(-+/$ 34546 .......7,&"(8.499:
7/;0/.<"(/=)1.>/=1,

3 – 3 0

K#&.1(/.)-KK/&/+1.S,0-+0[.K#&.1(/.A#&+)-/'.F(,++/=.-1.-0.Y."%8.K#&.1(/.O-+M/.e,1.:]."%8.K#&. 1(/
P&-0-,+.e,1.]."%.,+).K#&.1(/.I,;B/&0.e,1.^."%@

Q(/&/. ,''/,&0. 1#. /_-01. ,. &/,0#+,S=*. V/+/&,=. 0"-/+1-K-". "#+0/+0;0. 1(,1. 1(/. H,))/+. </,. 1-),=
=,V##+0.,&/.,S=/. 1#.%,-+1,-+. 1(/-&.%#&'(#=#V-",=.01,S-=-1*.&/=,1-N/. 1#.%/,+.0/,$=/N/=.V-N/+. 1(/
";&&/+1.&,1/.#K.&/=,1-N/.0/,$=/N/=.&-0/@.G.+/"/00,&*."#+)-1-#+.K#&.1(-0.-0.1(#;V(1.1#.S/.1(,1.1(/&/
/_-010. 0;KK-"-/+1. 0/)-%/+1. ,N,-=,S-=-1*8. B(-"(. 0//%0. 1#. S/. 1(/. ",0/. S,0/). #+. =#+V$1/&%
S,1(*%/1&-".0;&N/*-+V@.D1.%;01.S/.01&/00/).1(#;V(.1(,1.1(-0.(,0.+#1.S//+.'&#N/+.;+,%S-V;#;0=*@

H,&&-"M.,+).E/&=/%,+0.g:``9h.K#&.1(/.+/_1."/+1;&*./_'/"1.,+./%%$!$"'/0./;01,1-".0/,$=/N/=.&-0/
S/1B//+. 9@Y:. ,+). :@:. %8. B-1(. ,. S/01. /01-%,1/. #K. 9@^^. %8. -K. 1(/. &,1/0. #K. V&//+(#;0/. V,0/0
'&#);"1-#+.&/%,-+."#+01,+1@.G+.,))-1-#+,=.9@^^.%.1#.1(/.'&/0/+1.0/,$=/N/=.&-0/8.B#;=).S&-+V.1(/
H,))/+.</,.S,"M.1#. 1(/.0/,$=/N/=.&-0/."#+)-1-#+0.#K.,S#;1.6999.*/,&0.AO@.Q(/&/.,&/.)-KK/&/+1
#'-+-#+0.#+.1(/.-%'=-",1-#+0.#K.1(-0@

I#;1/&0.o.e/&&-10/+.g:``\h8.,%#+V01.#1(/&0.S,0/).#+.1(/.D<E<v4.&/'#&10.g!*0-+M.,+).A-/V/=8
:``:8.:``48.:``Yh8.)#.+#1.,+1-"-',1/.%,W#&."(,+V/0.-+.1(/.H,))/+.</,.1-),=.S,0-+.#+/$"/+1;&*
K&#%.+#B8./N/+.-+.",0/.#K.,""/=/&,1/).0/,$=/N/=.&-0/8.;+=/00.,=0#.1(/.01#&%."=-%,1/."(,+V/0@.D+
1(/.=,11/&.",0/.,))-1-#+,=./&#0-#+.);/.1#.B,N/.,"1-#+.",+.S/./_'/"1/).,=#+V.1(/./)V/.#K.1(/.0,=1
%,&0(/0.B(-"(8.0-+"/.-+.1(,1.",0/.1(/.)/N/=#'%/+1.#K.1(/-&.'-#+//&.b#+/.B-==.S/.&/01&,-+/)8.B-==
%#01.'&#S,S=*.)-0,''/,&@.Q(/*.,=0#."#+"=;)/. 1(,1. 1(/.'&/0/+1. &,1/.#K. 0/,$=/N/=. &-0/.B-==. ",;0/
01//'/+-+V.,+). &/1&#V&,),1-#+.#K. 1(/.S,&&-/&$-0=,+)0."#,01=-+/.S*.#+/.%/1/&.'/&.*/,&8.B(-=/.,+
-+"&/,0/).0/,$=/N/=.&-0/.#K.5]."%T"/+1;&*.B#;=).",;0/.,+.,))-1-#+,=.&/1&#V&,),1-#+.#K.4$Y.%.'/&
*/,&@

D+."#+1&,018.R,+.)/&.<'/M. g:``\h. 1(&#;V(.V/#=#V-",=. ,+,=#V*. 0;VV/010. 1(/. '#00-S-=-1*. 1(,1. 1(/
0;S1-),=.,&/,.B-==./_',+).,1.1(/./_'/+0/.#K.1(/.K#&%/&.K=,10.,+).1(/.0,=1.%,&0(/0.B-==.)-0,''/,&@
L#B/N/&8.,.+;%S/&.#K."#+)-1-#+0.,&/.)-KK/&/+1@.Q(/.1-),=.S,0-+.#K.6999.*/,&0.AO.,+).1(/.'&/0/+1
H,))/+. </,. )-KK/&. K#&. -+01,+"/. -+. 1-),=. &/V-%/8. S,0-+. 0(,'/. ,+). +,1;&/. #K. 0/,$=/N/=. "(,+V/0
g,""/=/&,1-+V.N/&0;0.)/"/=/&,1-+V.0/,$=/N/=.&-0/h@.Q(&#;V(.(;%,+.K-_,1-#+.#K.1(/.S,&&-/&.-0=,+)0
,+).#K.1(/.S,0-+.S#;+),&-/0.1(/.0*01/%.(,0.+#.'#00-S-=-1*.#K.0(-K1-+V.=,+)B,&).,+*%#&/@.D+.#&)/&
1#. %,-+1,-+. -10. "#+K-V;&,1-#+. -1. +//)0. 1#. S;-=). ;'. B-1(. 0/,. =/N/=. &-0/8. B(-"(. &/a;-&/0. %#&/
0/)-%/+1.-+';1.1(,+.-+.1(/.',01@.Q(-0.-00;/.%;01.1(/&/K#&/.S/."#+0-)/&/).;+&/0#=N/)@
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4 Ecological developments

4.1 The Western Scheldt

D+. 1(/. =,01."/+1;&*. 1(/.H/01/&+.<"(/=)1./01;,&*.(,0.S/"#%/.)//'/&.,+).+,&&#B/&@.Q(/.01#&,V/
,&/,0.(,N/.S//+. &/);"/). -+. 1(/.'/&-#).:`Y9$:`^9. ,+). 1(/. "(,++/=0. (,N/.S/"#%/.)//'/&. ,+)
=,&V/&. gR&##+. /1. ,=@8. :``6h@. Q(/. =,&V/$0",=/. )*+,%-"08. 1(,1. -0. %,-+. ,+). 0/"#+),&*. "(,++/=
%-V&,1-#+8. (,N/. )/"&/,0/). );/. 1#. 1(/. K-_-+V. #K. 1(/. /01;,&*. "#+1#;&0@. F#%',&-0#+. #K. 1(/
S,1(*%/1&-/0. -+. :599. ,+). :``9. 0(#B0. 1(,1. )//'/+/). %,-+. "(,++/=0. =-/. K#&. ,. =#+V/&. &/,"(
,V,-+01.1(/.)*M/0.+#B@.D+.1(/./,01/&+.',&1.#K.1(/.H/01/&+.<"(/=)1.1(/."(,++/=0.,&/.M/'1.-+.'=,"/
S*. )&/)V-+VT);%'-+V. #'/&,1-#+0@.7/0#$0",=/. )*+,%-"08. 0;"(. ,0. %-V&,1-#+. ,+). K#&%,1-#+. #K
0(#&1$";1."(,++/=08.(,N/.)/"&/,0/).,=0#.);/.1#.1(/.'#0-1-#+-+V.#K.1(/.%,-+."(,++/=0.,V,-+01.1(/
)*M/0@.G0.,."#+0/a;/+"/.#K.1(/-&.-+"&/,0/).)/'1(.g0"#;&h.1(/.%,-+."(,++/=0."#+N/*.%#&/.,+)
%#&/.)-0"(,&V/8.B(-=/.1(/.0/"#+),&*."(,++/=0.";11-+V. 1(/. -+1/&1-),=.,&/,0."#+N/*.=/00.,+).=/00
B,1/&8.=##0/.)*+,%-"0.,+).1/+).1#.0-=1.;'@

D+. 1(/. H/01/&+. <"(/=)1. 1(/. K#==#B-+V. /"#0/&-/0. g(/&/8. /"#0/&-/0. ,&/. )/K-+/). ,0. /"#=#V-",==*
&/=/N,+1.;+-10.(,N-+V.1(/.0',1-,=.0",=/.#K.,.B(#=/.-+1/&1-),=.K=,18.1(,1.-0.#K.(;+)&/)0.#K.%/1/&0h
",+.S/.)-01-+V;-0(/)[."(,++/=08.0(,==#B.B,1/&08.%;)K=,108.0,+)*.0(#,=08.0,=1.%,&0(/0.,+).(,&)
0;S01&,1/0.,00#"-,1/).B-1(.S,+M.'&#1/"1-#+@.7;)K=,10.,+).0,+)*.0(#,=0.",+.S/.0;S)-N-)/).K;&1(/&
-+./"#1#'/0.#+.1(/.S,0-0.#K.%;)."#+1/+18.)*+,%-"0.,+).S#11#%.=/N/=.gL;-W08.:``]h@.!"#1#'/0.,&/
(#%#V/+/#;0.;+-10.(,N-+V.0',1-,=.0",=/.#K.1/+0.#K.%/1/&0@.Q(/.K#==#B-+V.1,S=/.0;%%,&-0/0.1(/
"(,+V/0.#K.0;&K,"/.,&/,.#K.1(/.)-KK/&/+1./"#0/&-/0.S/1B//+.:`^9.,+).:``9@

Y1/% P&$/2 )8/##125 58/22&R
R/$1%5

5/#'9
58&/25

:('D2/$5 ?/2$
:/%5815

./%*#13/%1/ :`^9
:``9

:6.4:9
:^.:Y9

:9.Y\9
:9.6\9

4.959
:.^^9

4.599
4.699

:.\99
5`9

]59
:^9

P%/#5*$*&#/23/%1/ :`^9
:``9

].^:9
].]`9

Y.9:9
Y.:\9

:.999
^Y9

``9
:.459

]^9
]\9

]9
49

L%/)S*583/%1/3UZ[V :`^9
:``9

:9.9^9
`.4:9

4.5:9
Y.9`9

:.Y69
559

^`9
`^9

4.Y99
:.`:4

4.5`9
4.Y^9

Q,S=/.\@:@ <;&K,"/.,&/,.#K./"#0/&-/0.-+.(,.-+.:`^9.,+).:``9@

>;&-+V.=,01.)/",)/08.1(/.%#01.-%'#&1,+1."(,+V/.-+.1(/.,&/,.#K./"#0/&-/0.-+.1(/.H/01/&+.<"(/=)1
/01;,&*.B,0.1(/.)-0,''/,&,+"/.#K.l*#;+Vm.,+)./&#0-#+.#K..l%,1;&/m.0,=1.%,&0(/0.gl0"(#&&/+mh@
Q(-0. '&#"/00. (,0. S//+. 0=#B/). )#B+. S/",;0/. 1(/. 01&#+V/&. =4/-!$'/8. #K. !+V=-0(. #&-V-+08. (,0
&/'=,"/).1(/.B/,M/&.=#",=.0'/"-/0@.D+.1(/./,01/&+.',&1.#K.1(/./01;,&*.1(/.-+1/&1-),=.%;)K=,10.(,N/
&/);"/).,=0#@.I#B$)*+,%-".%;)K=,10.,&/.'#1/+1-,==*.1(/.&-"(/01./"#1#'/0.B-1(.&/0'/"1.1#.S/+1(-"
K,;+,.,+)."#+0/a;/+1=*.1(/.%#01.-%'#&1,+1.K#&,V-+V.,&/,0.K#&.S-&)0.,+).K-0(@.Q(/.&/);"1-#+.#K
-+1/&1-),=.%;)K=,10.-08.1(/&/K#&/8.,+./"#=#V-",==*.&/=/N,+1.'&#S=/%@

H(/+."#%',&/).1#.1(/.!,01/&+.<"(/=)1.,+).1(/.H,))/+.</,8.Q(/.H/01/&+.<"(/=)1.-0.&/=,1-N/=*
'##&.-+.%,"&#K,;+,@.gQ,S=/.\@4h@.Q(/.S&,"M-0(.-+1/&1-),=.,&/,0.#K.1(/.H/01/&+.<"(/=)1.,&/.&-"(.-+
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,N-#K,;+,@.A;-0/.o.Q#%S/;&.g:`55h.V-N/.,.V##).)/0"&-'1-#+.#K.1(/.0-1;,1-#+.-+.1(/.R/&)&#+M/+
I,+). R,+. <,/K1-+V(/@. Q(-0. ,&/,. -0. %,-+=*. "(,&,"1/&-b/). S*. 1(/. '&/0/+"/. #K. );"M0. ,+). 01-=1
0'/"-/0@. <B-%%-+V. ,+). )-N-+V. K-0($/,1-+V. S-&)0. (,N/. +/N/&. S//+. +;%/&#;0. -+. 1(/. H/01/&+
<"(/=)1./01;,&*@.>;"M0. K//).%,-+=*.#+.0//)0.#K.B,1/&.'=,+108. S;1. ,=0#. #+. 0%,==. ,+-%,=0. 0;"(
,0#=-V#"(,/1/0. g0%,==. B#&%0h. S*. 0=;&'-+V. 1(/. 0-=1*. S#11#%. 0;&K,"/@. Q(/. 01-=1. 0'/"-/0. =-N/. #+
b##S/+1(#08./0'/"-,==*.B#&%08.0;"(.,0.#=-V#"(,/1/0.,+).>&-&$+8.0+,-=08.0;"(.,0.?)%-".$/8.,+)
F&;01,"/,8.0;"(.,0.@"-"45$21@

!GG< F%(5$/)1/3U0\:-V .&22(5)/3U0\:-V ]1%:153U0\:-V
M15$1%#3?)812'$351/B5*'1 9@\Y 6@46 Y@9:
=/5$1%#3?)812'$351/B5*'1 9@:5 :]@:5 \@56
M15$1%#3?)812'$3*#2/#' 9@95 Y@:: 9@^4
=/5$1%#3?)812'$3*#2/#' :@\9 \9@^^ ]@6`

Q,S=/.\@4@ A-#%,00.-+.1(/.H/01/&+.,+).!,01/&+.<"(/=)1.%/,0;&/).-+.:``\@.g7-+-01/&-/.N,+.R/&M//&./+.H,1/&01,,18
:``^h@

4.2 The Eastern Scheldt

A/K#&/. 1(/. "#+01&;"1-#+. #K. 1(/. R#=M/&,M),%. -+. :`^`8. 1(/. &-N/&0. 2(-+/. ,+). 7/;0/. B/&/
"#++/"1/).B-1(.1(/.!,01/&+.<"(/=)1.S,0-+@.G1.1(,1.1-%/.,S#;1.:9k.#K.1(/.&-N/&.B,1/&0.)-0"(,&V/)
1(&#;V(.1(/.!,01/&+.<"(/=)1@.2-N/&.)-0"(,&V/.)/1/&%-+/).1(/.0,=-+-1*.V&,)-/+10.,+).K=;"1;,1-#+0@
G1. '&/0/+1. 1(/. &-N/&. )-0"(,&V/. -+. 1(/. !,01/&+. <"(/=)1. -0. &/V;=,1/). S*. 1(/. 0=;-"/0. #K. 1(/
R#=M/&,M),%.,+).-0.M/'1.%-+-%,=@.<#%/.,))-1-#+,=.K&/0(.B,1/&./+1/&0.1(/.!,01/&+.<"(/=)1.K&#%
1(/.E/01/&),%. -+. -10. 0#;1(/&+. S&,+"(@. P&/0(B,1/&. -+';10. ,&/. =#B/01. -+.B-+1/&. ,+). (-V(/01. -+
0;%%/&. gL,,08. :``5h@.G1. '&/0/+1. 1(/&/. ,&/. )-0";00-#+0. ,S#;1. ,. K;1;&/. &/V;=,1-#+. #K. 1(/. &-N/&
B,1/&. -+';10.B(-"(8.,==#B-+V.(-V(/&. K&/0(.B,1/&.)-0"(,&V/08. "#;=).',&1=*. &/01#&/. 1(/./01;,&-+/
"(,&,"1/&.#K.1(/.!,01/&+.<"(/=)1@.Q(/."#+01&;"1-#+.#K.1(/.<1#&%$0;&V/.S,&&-/&.(,0.&/);"/).1-),=
&,+V/8.1-),=.N#=;%/0.,+).";&&/+1.N/=#"-1-/0@.P;&1(/&%#&/8.1(/.0,+).-+';1.K&#%.1(/.0/,.(,0.,=%#01
)-%-+-0(/).#+=*.K-+/.0/)-%/+1.+#B./+1/&0.1(/.!,01/&+.<"(/=)1.S,0-+@.Q(-0.K-+/.0/)-%/+1.0/11=/0
-+.1(/.1-),=."(,++/=08.B(-"(.,&/.0-=1-+V.;'@.L#B/N/&8.);/.1#.=,"M.#K.0,+).-+';1.1#."#%'/+0,1/.1(/
/&#0-#+.&,1/08.1(/.0,+)*.0(#,=0.,+).1(/.%;)K=,10.,&/./&#)-+V.,1.1(/.0,%/.1-%/@

H-1(.1(/.'&/0/+1.&/V;=,1-#+.#K.1(/.K&/0(.B,1/&.-+';10.1(/.!,01/&+.<"(/=)1.(,0.S/"#%/.,.0*01/%
'##&.-+.+;1&-/+10.,+).B-1(.(-V(.0,=-+-1*@.L#B/N/&8. 1;&S-)-1*.(,0.)/"&/,0/).,=0#@.Q(/.-%'&#N/)
=-V(1."=-%,1/."#%'/+0,1/).K#&.1(/.=#B/&.,N,-=,S-=-1*.#K.+;1&-/+108.0#.1(,1.+/1.'&#);"1-N-1*.-+.1(/
!,01/&+.<"(/=)18.,V,-+01.,==./_'/"1,1-#+08.(,0.+#1.)/"&/,0/)@.Q(/.-%'#&1,+1.-+1/&N/+1-#+0.#K.1(/
=,01. )/",)/0. (,N/. (,). V&/,1. "#+0/a;/+"/0. K#&. 1(/. S-#=#V*. #K. 1(/. !,01/&+. <"(/=)1. S,0-+@. Q(/
)/"&/,0/.#K.1(/.1-),=.&,+V/.01&#+V=*.,KK/"1/).1(/.0,=1.%,&0(/0[.K&#%.1(/.#&-V-+,=.:6.M%48.::.M%4

#K. 0,=1.%,&0(/0. ,&/. +#1. 0;SW/"1. 1#. 1(/. 1-),=. -+K=;/+"/. ,+*%#&/@. GK1/&. 1(/. "#+01&;"1-#+. #K. 1(/
<1#&%$0;&V/.S,&&-/&.1(/.0;&K,"/.#K.1(/.!,01/&+.<"(/=)1.S,0-+."#N/&/).S*.0/,.V&,00.(,0.)&,01-",==*
)/"&/,0/).K&#%.1(/.::99.(,. -+.:`5\.1#. 1(/.^6.(,. -+.:``6@.Q(-0. 01&#+V. &/);"1-#+.0//%0. 1#.S/
",;0/).S*.1(/.-+"&/,0/).B,1/&.0,=-+-1*@.F#%%#+.0/,.V&,00/0.-+.1(/.C/1(/&=,+)0.&/a;-&/.0,=-+-1*
=/N/=0./a;-N,=/+1.1#.:9$:^.V.F=T=@.Q(/&/K#&/8.,+.-+"&/,0/.#K.K&/0(.B,1/&.-+';1.%-V(1.-%'&#N/.1(/
0-1;,1-#+@. </,. V&,00. K-/=)0. ,&/. /"#=#V-",==*. -%'#&1,+18. 0-+"/. 1(/*. K#&%. 0'/"-,=. S-#1#'/0@. Q(/*
'&#N-)/.K##).,+).0(/=1/&.1#.0/N/&,=.S/+1(-".0'/"-/0.,+).1(/*.'=,*.,+.-%'#&1,+1.&#=/.,0.0',B+-+V
,+). +;&0/&*. ,&/,. K#&. K-0(@. A-&)0. 1,M/. ,)N,+1,V/. #K. 1(/. ,S;+),+"/. #K. K##). 1(/*. '&#N-)/8
"#%'&-0-+V.S#1(.b##S/+1(#0.,+).1(/.0/,.V&,00.-10/=K@.D+.1(/.!,01/&+.<"(/=)1.1(/&/.,&/.1B#.0'/"-/0
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#K.0/,.V&,00[.A"+!&-/#'"0!$$.,+).A"+!&-/#1/-$'/@.A#1(.0'/"-/0.=-N/.-+.1(/.%-))=/.,+).(-V(.',&10
#K.1(/.-+1/&1-),=.,&/,08.)/'/+)/+1.#+.1(/.1&,+0',&/+"*.#K.1(/.B,1/&8.,+).%,*.'#1/+1-,==*."#=#+-0/
=#B/&. ',&10. +#B. 1(/. 1&,+0',&/+"*. (,0. -%'&#N/)@. </N/&,=. ,=V,/. 0'/"-/0. gB'!&-"1"-45/# +4&,9*
C08/#+4&,9*#D2,2+#+4&,9*.,+)#E-/,$0/-$/#8&--2,"+/h.V&#B.#+.1(/.-+1/&1-),=.K=,10@.A/",;0/.#K.1(/
&/);"1-#+.#K.";&&/+10.,+).B,N/0.0-+"/.1(/."#+01&;"1-#+.#K.1(/.<1#&%$0;&V/.S,&&-/&.1(/.,=V,/.0//%
1#.(,N/.K#;+).,+.#'1-%,=.(,S-1,1.-+.1(/.!,01/&+.<"(/=)1@.<-+"/.:`5]8.1(/-&.S-#%,00.(,0.-+"&/,0/)
,''&/"-,S=*8.1#.1(/.'#-+1.1(,1.-1.",+.0;KK#",1/.b##S/+1(#0.,+).0/,.V&,00.=#",==*@

<1;)-/0.",&&-/).#;1.S*.CDEE$F!7E.,+).2DU3.gL,,08.:``5h.#+.]\.b##S/+1(-". 0'/"-/0. 0(#B
1(,1.::.0'/"-/0.(,N/.)-0,''/,&/).0-+"/.1(/."#%',&1%/+1,=-0,1-#+.#K. 1(/.!,01/&+.<"(/=)1.S,0-+@
G+.-+"&/,0/.#K.K&/0(.B,1/&.-+';1."#;=).=/,).1#.1(/.&/1;&+.#K.K#;&.#K.1(/0/.0'/"-/08.S;1.,1.1(/.0,%/
1-%/. -1. "#;=). ,=0#. )/1/&-#&,1/. 1(/. (,S-1,1. #K. 1(/. ?,',+/0/. #*01/&. g@-/++"!-&/# 7$7/+h@. P#&. 1(/
"#"M=/8. @&-/+!"%&-1/# &%20&8. 1(/. /KK/"10. #K. -+"&/,0/). K&/0(. B,1/&. -+';1. -0. ;+"=/,&8. %,-+=*
S/",;0/. "#%'/1-1-#+.B-1(. 1(/. S&,"M-0($B,1/&. 0'/"-/0.@&-/+!"%&-1/# 70/2,21. "#;=). =/,). 1#. ,
)/"&/,0/.#K.-10.'#';=,1-#+.)/+0-1*@.Q(/.!,01/&+.<"(/=)1.-0.,+.-%'#&1,+1.,&/,.K#&.0(/==K-0(.";=1;&/
g%;00/=08.#*01/&0h.,+).K-0(/&*.g"#"M=/0h@.D1.-0.1(/&/K#&/.-%'#&1,+1.1#.%,-+1,-+.1(/.B,1/&.0,=-+-1*
B-1(-+.1(/.1#=/&,+"/0.#K.1(/0/."#%%/&"-,=.0'/"-/0.gL,,08.:``5h@

Q(/.K-0(.'#';=,1-#+.-+.1(/./,01/&+.<"(/=)1.(,0.,.(-V(.)-N/&0-1*8./0'/"-,==*.B(/+."#%',&/).1#.1(/
+/-V(S#;&-+V.H/01/&+.<"(/=)1.,+).#;1/&.)/=1,@.Q(/.%#01."#%%#+.K-0(.0'/"-/0.,&/./-1(/&.%,&-+/
W;N/+-=/0. 0;"(. ,0. F0&2-"'&,!&+# 40/!&++/8. G$1/'%/# 0$1/'%/8. ="0&/# +"0&/8. @024&/# 5/-&'72+
H-$+"4!&-2+# 02+,2+8. I&-0/'7$2+# 1&-0/'72+8. #&. /01;,&-+/. &/0-)/+1. 0'/"-/0. 0;"(. ,0
I)"J",&45/02+#+,"-4$2+8.A"/-,&+#8$8$4/-2+8.#&.)-,)&#%#;0.0'/"-/08.0;"(.,0.K'72$00/#/'72$00/9
Q(/.%,W#&./KK/"10.#K.1(/.>/=1,.B#&M0.#+.1(/.K-0(.'#';=,1-#+.(,0.S//+.1(/.)-0,''/,&,+"/.#K.1(#0/
K-0(. 0'/"-/0. 1(,1. ,0"/+). &-N/&0. 1#. 0',B+8. 0;"(. ,0. 1(/. 0,=%#+. g=/01"# +/0/-h. ,+). 1(/. 0/,. 1&#;1
g=/01"#!-2!!/h@.Q(-0.-0.%,-+=*.);/.1#.1(/.'(*0-",=.(-+)&,+"/.1#.1(/-&.K&//.%-V&,1-#+8.",;0/).S*
1(/.'&/0/+"/.#K. 1(/.),%0.,+). 1(/. 0=;-"/08.S;1. ,=0#. S*. 1(/. '##&. a;,=-1*. #K. 1(/. 0',B+-+V. ,&/,0
;'01&/,%@.H-1(.1(/."&/,1-#+.#K.,+./01;,&-+/.V&,)-/+1.g-+"&/,0/.#K.K&/0(.B,1/&.-+';10h.1(/.1*'-",=
%,&-+/.K-0(.0'/"-/0.B-==.%#01.'&#S,S=*.)-0,''/,&.K&#%.1(#0/.b#+/0.#K.1(/.!,01/&+.<"(/=)1.1(,1
B-==.S/"#%/.S&,"M-0(@.L#B/N/&8.-1.B-==.'&#%#1/.1(/.#"";&&/+"/.#K.1*'-",=.S&,"M-0(.0'/"-/0@.D1.-0
/_'/"1/).1(,1.-+"&/,0/).K&/0(B,1/&.-+';10.B-==.-%'&#N/.1(/.1#1,=.0'/"-/0.)-N/&0-1*@

<-%-=,&.1#.1(/.H/01/&+.<"(/=)18.S-&)0.K#&,V-+V.-+.1(/.!,01/&+.<"(/=)1.,&/.%,-+=*.);"M0.,+).01-=10@
I#B/&-+V.#K.1(/.-+1/&1-),=.K=,10.,0.,."#+0/a;/+"/.#K.1(/."#+01&;"1-#+.#K.1(/.<1#&%$0;&V/.S,&&-/&
%,*.&/);"/.1(/./_1/+0-#+.#K.1(/.K#&,V-+V.,&/,0.#K.1(/.01-=10@.Q(-0.,))0.1#.01&#+V.&/);"1-#+.#K.0/,
V&,00.K-/=)0@

4.3 The Haringvliet

Q(/. 0=;-"/0. -+. 1(/. L,&-+VN=-/1),%. S/",%/. #'/&,1-#+,=. -+. C#N/%S/&. :`69@. <-+"/. 1(/+8. 1(/
L,&-+VN=-/1. (,0. S/"#%/. ,. K&/0(B,1/&. S#)*. gN,+. H-W+V,,&)/+. o. I;)-M(;-b/8. :``5h@. A/K#&/
"=#0;&/. 1(/. 1-),=. &,+V/. -+. 1(/. L,&-+VN=-/1. /01;,&*. B,0. &/=,1-N/=*. =#B. -+. "#%',&-0#+. 1#. 1(/
+/-V(S#;&-+V.1-),=.S,0-+0.gs.:@5.%h@.G1.1(/.-++/&.0-)/.#K.1(/.L,&-+VN=-/1),%.01,V+,+1.K&/0(B,1/&
"(,++/=0. ,"";%;=,1/. '#==;1/). 0/)-%/+18. B(-=/8. );/. 1#. S#1(. 1(/. (-V(/&. %/,+. B,1/&$=/N/=
g-+"&/,0/).S*.9@\.%h.,+).1(/.N,+-0(-+V.#K.1(/.1-)/8.1(/.%;)K=,10.,&/.,=%#01.,==.0;S%/&V/).+#B@
Q(/.,S0/+"/.#K./%/&V-+V.K=,10.,""&;/0.1(/.01-&&-+V.#K.1(/.B,N/0.,V,-+01.1(/.0(#&/0.,+).K#&.1(-0
&/,0#+.1(/.%,&0(/0.(,N/.0##+.S//+./&#)/).,+).1(/.S,+M0.(,N/.&/a;-&/).'&#1/"1-#+.B#&M0@.G1.1(/
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#;1/&.0-)/.1(/."=#0;&/.-+);"/).,+.-+"&/,0/.#K.1(/.1-),=.&,+V/.K&#%.:@5.1#.4@4^.%.,+)8.%,-+=*.);/
1#.)-0,''/,&,+"/.#K.";&&/+10./+1/&-+V.,+).=/,N-+V.1(/.L,&-+VN=-/1.S,0-+8.,.&,)-",=.%#)-K-",1-#+
#K. 1(/.B,1/&.%#1-#+@.Q(/0/."(,+V/0.(,N/.",;0/).1(/.,""&/1-#+.#K. 0(#,=0.,+). 1(/. K#&%,1-#+.#K
+/B.0,=1.%,&0(/08.S/,"(/0.,+).);+/0.,1.1(/.0(#&/.#K.e#/&//@.Q(/.K#&%/&."(,++/=0.(,N/.0-=1/).;'
,+).(,N/.S/"#%/.0(,==#B.B,1/&.,&/,0@.D+.V/+/&,=8.1(/.,&/,.(,0.-+"&/,0/).-%'#&1,+"/.,0.+;&0/&*
,&/,. K#&. K-0(.,+).(,0.,.(-V(/&.%,"&#S/+1(-".S-#%,00@.Q(/. -&&/V;=,&. K=;0(-+V.B-1(. K&/0(.B,1/&
",;0/0.0;))/+.&/=,1-N/=*.=,&V/.0,=-+-1*.K=;"1;,1-#+08.B-1(.+/V,1-N/."#+0/a;/+"/0.K#&.=#",=.0'/"-/0
)-N/&0-1*@.Q(/.K#&%,1-#+.#K.+/B.0(#,=08.S/,"(/0.,+).);+/0.(,0.S&#;V(1."(,&,"1/&-01-".'-#+//&-+V
K=#&,.,+).K,;+,@

Q(/. 0B-1"(. K&#%. ,. 0,=1*$S&,"M-0($K&/0(. -+1/&1-),=. 0*01/%. -+1#. ,+. ,=%#01. 01,V+,+1. K&/0($B,1/&
0*01/%. -+0-)/. 1(/.L,&-+VN=-/1.%/,+1. 1(/. )/N/=#'%/+1. #K. ,. "#%'=/1/=*. +/B. /"#0*01/%@. P&/0(
B,1/&.(,S-1,10.(,N/.a;-"M=*.)/N/=#'/).,1.1(/./_'/+0/.#K.%,&-+/.,+).S&,"M-0(.K-0(.0'/"-/0@.Q(/
L,&-+VN=-/1),%.'&#(-S-10.K&//.%-V&,1-#+.#K.K-0(.S/1B//+.1(/.#'/+.0/,.,+).1(/.K&/0(B,1/&.S,0-+@
Q(/.K#&%/&.-+1/&1-),=.,&/,0.,&/.+#B.,=%#01.,==.0;S%/&V/).,+).K#&%.-%'#&1,+1.K#&,V-+V.,&/,0.K#&
(/&S-N#&#;0.S-&)08.0;"(.,0.);"M08.V//0/.,+).0B,+0@

4.4 Long term development of mussel beds in the Wadden Sea.

D+.1(-0.0/"1-#+.,.0;%%,&*.B-==.S/.V-N/+.#K.1(/.,N,-=,S=/.-+K#&%,1-#+.#+.=#+V.1/&%.)/N/=#'%/+10
g-+. S#1(. 1-%/. ,+). 0',"/h. #K. #&V,+-0%0. ,+). "#%%;+-1-/0. B(-"(. ,&/. "#+0-)/&/). 1#. (,N/. ,+
-%'#&1,+1.-+K=;/+"-+V.#+.0/)-%/+1,1-#+.,+)./&#0-#+.-+.1(/.H,))/+.</,@.G.)-01-+"1-#+.-0.%,)/
S/1B//+.S-#%,00.,+).S-#V/+-".01&;"1;&/0@.H(/+.#&V,+-0%0.(,N/.,.)-&/"1.-+K=;/+"/.#+.0/)-%/+1
'&#'/&1-/0. #&. 0;0'/+)/). %,11/&. "#+"/+1&,1-#+08. S-#%,00. -0. ,+. -%'#&1,+1. ',&,%/1/&@. D+. %,+*
",0/08.(#B/N/&8.1(/.01&;"1;&/.S;-=).S*.,."#%%;+-1*.-0.%#&/.&/=/N,+1@.P#&./_,%'=/.&//K0.g"#&,=8
'#=*"(/,1/.B#&%08.#*01/&h8.%;00/=.S/)08.//=V&,00.,+).M/='.S/)0.01&#+V=*.-+K=;/+"/.B,N/.,"1-#+@

P#==#B-+V. 1(/. ,&V;%/+1. -+. L/&=*+. o. 7-==,1. g4999h8. ,. %;00/=. S/). -0. )/K-+/). ,0. 01&;"1;&/
L,"'+$+!$'7#"(#/#+4/!$/00)#6&00#%&($'&%*#$--&720/-#,"00&,!$"'#"(#1"-&#"-#0&++#4-"!-2%$'7#+1/00&-
.&%+*#65$,5#1/)#.&#,/00&%#4/!,5&+*# +&4/-/!&%#.)#"4&'#+4/,&+M9#H(/+.)/0"&-S-+V.,.S/). 1(/*
%/,0;&/. -10. 0',1-,=. /_1/+1. ,0. B/==. ,0. 1(/. '/&"/+1,V/. "#N/&/). S*. 1(/0/. ',1"(/0@. P#&. )-KK/&/+1
0/"1-#+0.#K. 1(/.H,))/+.</,8.%,'0.0(#B-+V.1(/. =#",=-1*.,+).0-b/.#K.%;00/=.S/)0.,&/.,N,-=,S=/
0-+"/.1(/.:`]9d0.#&./,&=-/&@.Q(/*.,&/.S,0/).#+.0;&N/*0.S*.K##18.#&.&#;V(=*.%,''/).K&#%.,.S#,1@

E+=*.#+/.-+1/V&,=.01;)*.#K.1(/.#"";&&/+"/.#K.%;00/=.S/)0.(,0.S//+.",&&-/).#;1.0#.K,&@.>-WM/%,./1
,=. g:`5`h. %,''/). ,==. %;00/=. S/)0. #+. 1(/. S,0-0. #K. ,/&-,=. '(#1#V&,'(*. "#+);"1/). -+. :`^5
gB/01/&+.',&1h.,+).:`6^.g/,01/&+.',&1h@. .Q(/. K-+,=.%,'.B,0.'&#);"/).,K1/&.V&#;+). 1&;1(-+V. -+
:`658.0#.#+=*.S/)0. 1(,1.B/&/.S//+.'&/0/+1. -+.:`^5T6^.,+).:`65.B/&/. -+"=;)/)@.Q(/.>-WM/%,
%,'.0(#B/).\:49.(,.#K.%,1;&/.S/)0. -+. 1(/.>;1"(.',&1.#K. 1(/.H,))/+.</,@.F#%',&-0#+.B-1(
#1(/&.gV/+/&,=h.-+N/+1#&-/08.,+).+,N-V,1-#+.%,'0.,=#+V.1-),=.B,=MB,*0.-+)-",1/.1(,1.1(/.%,'.#K
>-WM/%,. -0. &/'&/0/+1,1-N/. K#&. 1(/. '/&-#). :`69$:`55. g0//. ,=0#. >,+M/&0. o. U#/=/%,-W. :`5`h@
P-0(/&-/0. (,). ,. =,&V/. -%',"1. -+. 1(/. 5908. ,+). ,=%#01. ,==. S/)0. )-0,''/,&/). B(/+. K-0(/&-/0
"#+1-+;/).-+.,.'/&-#).B-1(.+#.#&.=-%-1/).0',1K,==@.2/,0#+,S=/.0',1K,==.#"";&&/).-+.:``\8.S;1.1(/
*#;+V. ,+). ;+01,S=/. S/)0. )-0,''/,&/). S/",;0/. #K. ,. 01#&%. -+. 1(/. 0'&-+V. #K. :``]. ,+). 1B#
0;S0/a;/+1. 0/N/&/. B-+1/&0@. I/00. 1(,+. 499. (,. B/&/. "#N/&/). B-1(. %;00/=. S/)0. -+. 1(/. >;1"(
H,))/+.</,.-+.1(/.0'&-+V.#K.:```@.QB#.#K.1(/0/.S/)0.B/&/.#=).gu.:9.*/,&0h8.#+/.B,0.#K.:``4
,+).1(/.&/01.#&-V-+,1/).K&#%.1(/.:``\.,+).:``^.0',1K,==0@.Q(/0/.0',1K,==0.#"";&&/).%,-+=*.#+8.#&
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"=#0/. 1#8. =#",1-#+0.B(/&/.S/)0.(,).S//+.'&/0/+1.'&/N-#;0=*@.P-0(/&-/0.(,N/.+#1. -+K=;/+"/). 1(/
01&;"1;&/.#K. 1(/.'&/0/+1.S/)0@. D+.:```.,. &/,0#+,S=/. 0',1K,==. #"";&&/). ,V,-+8.%,-+=*. #+. "#"M=/
S/)08.&/0;=1-+V.-+.,1.=/,01.\69.(,.#K.0//)S/)0@.<#%/.#K.1(/.S/)0.B/&/.B-'/).#;1.S*.01#&%0.-+.1(/
B-+1/&.#K.:```$4999@.Q(/0/.,+).0-%-=,&.#S0/&N,1-#+0. -+. 1(/.e/&%,+.,+).>,+-0(.H,))/+.</,
0(#B.1(,1.%;00/=.S/)0.",+.0;&N-N/.K#&.=#+V.'/&-#)0@.H(/+.1(/*.)-0,''/,&8.1(/-&.&/%+,+10.#K1/+
'&#N-)/.0;-1,S=/.0;S01&,1/.K#&.+/B.0/11=/%/+1@

D+. 1(/. "#;&0/. #K. 1(/. :`590. 01&#+V. )/"=-+/0. #K. 1(/. %;00/=. '#';=,1-#+. B/&/. &/"#&)/). K&#%
)-KK/&/+1.',&10.#K.1(/.H,))/+.</,@.Q(/.'(/+#%/+#+.V,N/.&-0/.1#.0/N/&,=.=,&V/$0",=/.0;&N/*0.,+)
#1(/&.0"-/+1-K-".,"1-N-1-/0.1&*-+V.1#./=;"-),1/.1(/.&/,0#+0.#K.1(-0.0;))/+.,+)./_1&,#&)-+,&*.01#"M
&/);"1-#+@.Q(/.)/"&/,0/.-+N#=N/).&/);"1-#+0.-+.S#1(.1(/.,&/,."#N/&/).S*.S/)0.,+).S-#%,00.'/&
;+-1.,&/,@.</N/&,=.-+N/01-V,1-#+0.0(#B/).1(,1.%;00/=.S/)0.-+.1(/.H,))/+.</,.B/&/.)-01&-S;1/).-+
,.%#&/.#&. =/00."#+01,+1.',11/&+.);&-+V.0/N/&,=.)/",)/08. ,=S/-1. 1(,1. 1(/. +;%S/&. #K. S/)0. N,&-/)
g>,+M/&0.o.U#/=/%,-W.:`5`8.ES/&1.o.7-"(,/=-0.:``:8.C/(=0.o.Q(-/=.:``Yh@.A-#%,00.",+.N,&*
V&/,1=*.S/1B//+.*/,&08.,+).B-1(-+.*/,&0@.H(/+.V##).0',1K,==.#"";&08.S-#%,00.%,*.0(#B.,.:9$
:99.1-%/0.-+"&/,0/.-+.,;1;%+@.EK1/+8.1(/.+/B.S/)0.B-==.)-0,''/,&.,V,-+.-+.1(/.K#==#B-+V.B-+1/&@
2/N-/B0.#K.S-#%,00./01-%,1/0.B/&/.&/'#&1/).S*.>,+M/&0./1.,=. g:``5h.K#&. 1(/. 1(/.C/1(/&=,+)08
L/&=*+. o.7-==,1. g:``6h8. L/&=*+. o.7-"(,/=-0. g:``^h. 7-"(,/=-0. /1. ,=. g:``]h. ,+). 3/+0. /1. ,=
g:``6h. K#&. C-/)/&0,"(0/+8. 2;1(. g:``\h. K#&. <"(=/0B-V$L#=01/-+. ,+). U&-01/+0/+. g-+. 7<h. K#&
>/+%,&M@
D+.,==.,&/,0.S-#%,00.#+.S/)0.#K.%#&/.1(,+.1B#.*/,&0.#=).(,0.)/"&/,0/).#N/&.1(/.=,01.)/",)/0@
G.-+-1-,=.-+)-",1-#+.-0.V-N/+.-+.Q,S=/.\@Y8.-+.B(-"(.#+=*.S/)0.#K.%#&/.1(,+.1B#.*/,&0.#=).B/&/
1,M/+. -+1#.,""#;+1@.Q(/.),1,.(,N/. 1#.S/. 1&/,1/).B-1(. ",;1-#+8. ,0. 1(/. -+)-N-);,=. -+N/01-V,1-#+0
B/&/.+#1."#%'=/1/*."#%',&,S=/@

G&/,.g(,h A-#%,00.g1#+0h
S/K#&/.:`59 :`56 :``6 :`590 :``90

C/1(/&=,+)0 \:49 ^]9 w.499 :998999 w.:98999
C-/)/&0,"(0/+ ]999 4699 :69 :999
<(=/0B-V$
L#=01/-+

:999$:]99 ^:]

>/+%,&M 4Y8]99 \Y8]99

Q,S=/.\@Y@.>/N/=#'%/+1.#K.%;00/=.S/)0.g-+.(,h.,+).S-#%,00.#K.%;00/=0.g-+.1#+0h.-+.1(/.H,))/+.</,@
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5 Scale issues in biogeomorphology

5.1 Spatial and temporal scales

<",=/.-00;/0.,&/.-%'#&1,+1.K#&.S#1(.V/#%#&'(#=#V*.g)/.R&-/+)8.:``:8.:``58.<1-N/.o.)/.R&-/+)8
:``]h.,+).S-#=#V*.g<"(+/-)/&8.:``\8.,+).L,;&*./1.,=@8.:``6h@.A=x0"(=.o.<-N,',=,+.g:``]h.V-N/.,
V##).&/N-/B.#K.0",=/.-00;/0.-+.(*)&#=#V-",=.%#)/==-+V.B(-"(.%,*.S/.V/+/&,=-0/)8.,=1(#;V(.+#1
-+.,==.,0'/"108.K#&.S#1(.V/#%#&'(#=#V*.,+).S-#=#V*@

!,"(. "#%'#+/+1. #K. ,. &/0/,&"(. "*"=/. (,0. -10. #B+. 1/%'#&,=. ,+). 0',1-,=. 0",=/0@. L/&/8. B/
)-01-+V;-0(.1(/.0",=/0.#K.'&#"/00/08.#S0/&N,1-#+08.%#)/==-+V.,+).'#=-"-/0@

F-",&++#+,/0&
Q(/. '&#"/00. 0",=/. -0. 1(/. 0",=/. #K. 1(/. +,1;&,=. '&#"/00/0@. <#%/. '&#"/00/0. /_(-S-1. #+/. #&.%#&/
'&/K/&/+1-,=.0",=/08.-+.1(/.0/+0/.1(,1."/&1,-+.=/+V1($.#&.1-%/$0",=/0.,&/.%#&/.=-M/=*.1#.#"";&.1(,+
#1(/&0@.Q(/.'&/K/&&/).0",=/0.,&/.,=0#.",==/).1(/.+,1;&,=.0",=/0@.P#&."#,01,=.-+=/10.,+).1-),=.S,0-+0
B/.K-+).1(/.K#==#B-+V."#;'=-+V.S/1B//+.%#&'(#=#V-",=.'&#"/00/0.,+).0",=/0[
!" %-"&#$0",=/[./N#=;1-#+.#K.S#11#%.&-''=/.,+).);+/.01&;"1;&/0.);/.1#.K=#B.,+).B,N/0i
!" %/0#$0",=/[./N#=;1-#+.#K."(,++/=0.,+).0(#,=08./SS.,+).K=#B."(;1/08."(,++/=$K=,1./_"(,+V/i
!" %,"&#$0",=/[./N#=;1-#+.#K./SS$1-),=.)/=1,8."(,++/=.S&,+"(-+V8."(,++/=.%/,+)/&-+Vi
!" %/V,$0",=/.g1(-0.-0.1(/.0",=/.#K.1(/.B(#=/.0*01/%h[.%#&'(#=#V-".-+1/&,"1-#+.S/1B//+."#,01,=
-+=/18.1-),=.S,0-+.,+).,)W,"/+1."#,01@

N.+&-8/!$"'#+,/0&
Q(/.#S0/&N,1-#+.0",=/.(,0. 1B#.,0'/"10[. 1(/.0',1-,=T1/%'#&,=./_1/+1.#K.),1,.0/10.g"#N/&,V/h.,+)
1(/.0',"-+V.S/1B//+.0,%'=/0.g&/0#=;1-#+h.#&.1(/.N#=;%/T1-%/.#K.,.0,%'=/@

F-",&++#8&-+2+#".+&-8/!$"'#+,/0&
D)/,==*. '&#"/00/0. 0(#;=). S/. #S0/&N/). ,1. 1(/. 0",=/. 1(/*. #"";&8. S;1. 1(-0. -0. +#1. ,=B,*0. K/,0-S=/@
O&#"/00/0.,"1-+V.,1. =,&V/&.0",=/0. 1(,+.1(/.#S0/&N,1-#+,=."#N/&,V/.,''/,&.,0. 1&/+)0. -+. 1(/.),1,8
B(/&/,0.'&#"/00/0.,1.0%,==/&.0",=/0.1(,+.1(/.#S0/&N,1-#+,=.&/0#=;1-#+.,''/,&.,0.+#-0/@.>,*./1.,=@
g4999h. -==;01&,1/. 1(/. 1*'-",=. '&#S=/%0.B(-"(. ",+.#"";&. -+. 1(/. =,11/&. ",0/[. ,.%-0=/,)-+V. -+. 1(/
-+1/&'&/1,1-#+.#K.",;0/0.,+)./KK/"108.-+.1(/-&.",0/.1(/.",;0/0.#K.=#00.#K.B/1=,+).-+.1(/.7-00-00-''-
>/=1,@

I"%&00$'7#+,/0&
Q(/.%#)/==-+V.0",=/.-0.',&1=*.&/=,1/).1#.1(/.'&#"/00/0.,+).',&1=*.1#.1(/.,-%/).,''=-",1-#+0.#K.1(/
%#)/=0@.7#)/=0.)/'/+).#+.1(/.#S0/&N,1-#+08. K#&.S#1(.'&#"/00.)/0"&-'1-#+.,+).",=-S&,1-#+8.S;1
#K1/+.1(/.%#)/==-+V.0",=/.-0./-1(/&.%;"(.0%,==/&.#&.%;"(.=,&V/&.1(,+.1(/.#S0/&N,1-#+,=.0",=/@.D+
1(#0/. ",0/0. ,. +,/0$'7# "4&-/!$"'. -0. +//)/)8. B(/&/. l1#. 0",=/m. %/,+0. l1#. b##%m. #&. 1#
l&/);"/T-+"&/,0/m. -+. 0-b/@.Q(;0.24+,/0$'7.%/,+0. 1&,+0K/&&-+V. -+K#&%,1-#+. K&#%.,. 0%,==/&. 1#. ,
=,&V/&.0",=/.g-1.-0.,=0#.&/K/&&/).,0./77-&7/!$"'h8.B(-=/.%"6'+,/0$'7.%/,+0.1(/.#''#0-1/8.1(,1.-0
1&,+0K/&&-+V.-+K#&%,1-#+.K&#%.,.=,&V/&.1#.,.0%,==/&.0",=/@.>/.R&-/+).g:``:8.:``5h.)/,=0.B-1(.1(/
0",=-+V.'&#"/);&/0.&/=,1/).1#.1(/.%#)/==-+V.#K.=,&V/$0",=/.g=#+V$1/&%h.%#&'(#=#V-",=./N#=;1-#+0@
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F"0$,)#+,/0&
Q(/.'#=-"*. 0",=/. -0. 1(/. 0',1-,=. ,+). 1/%'#&,=. 0",=/. ;0/).S*. 1(/. ,;1(#&-1-/0. &/0'#+0-S=/. K#&. 1(/
%,+,V/%/+1. #K. 1(/. 0*01/%. ,+). -0. #K1/+. )-KK/&/+1. K&#%. 1(/. '&#"/008. #S0/&N,1-#+. ,+). /N/+
%#)/==-+V. 0",=/0@. D+. #&)/&. 1#. S/. ,S=/. 1#. V-N/. ,+. ,+0B/&. 1#. 1(/.%,+*. a;/01-#+0. '#0/). S*. 1(/
)/"-0-#+.%,M/&08.#K1/+.;'0",=-+V.,+).)#B+0",=-+V.'&#"/);&/0. ,&/. +//)/)8. 1(,1. -0. 1&,+0K/&&-+V
-+K#&%,1-#+. K&#%. '&#"/00/0T#S0/&N,1-#+T%#)/==-+V. 0",=/0. 1#. 1(/. '#=-"*. 0",=/@. A-/&M/+0. /1. ,=@
g4999h.1&/,1.1(/.'&#S=/%0.&/=,1/).1#.0;"(.;'0",=-+V.,+).)#B+0",=-+V.#'/&,1-#+0.,+).'&#N-)/.,
V##).#N/&N-/B.#K.1(-0.1*'/.#K.'&#"/);&/0@

O$"7&"1"-45"0"7). -0. ,. &/=,1-N/=*. *#;+V. g0;Sh)-0"-'=-+/8. -+. B(-"(. 1(/. S-#=#V-",=. ,+). 1(/
(*)&#%#&'(#=#V-",=. ,0'/"10. #K. ,. 0*01/%. ,&/. 1&/,1/). ,0. K;==*. "#;'=/)@. A-#V/#%#&'(#=#V-",=
01;)-/0.,&/.1(/&/K#&/.1*'-",==*.%;=1-)-0"-'=-+,&*.,+)."#%'=-",1/).S*.1(/.g#K1/+.+#+$"=/,&h.-+1/&$
&/=,1-#+0.S/1B//+.1(/.K/,1;&/0.#K.1(/.1B#.',&/+1$)-0"-'=-+/08.-@/@.S-#=#V*.,+).(*)&#%#&'(#=#V*@
D%'#&1,+1.-+1/&$&/=,1-#+0.,=0#.-+N#=N/.1(/.1/%'#&,=.,+).0',1-,=.0",=/0.1*'-",=.K#&..1(/.S-#=#V-",=
,+).(*)&#%#&'(#=#V-",=."#%'#+/+10.#K.1(/.0*01/%@..D+.&/"/+1.*/,&0.1(/.-%'#&1,+"/.#K.0",=/.(,0
S//+.-+"&/,0-+V=*.&/"#V+-0/).gI/V/+)&/./1.,=@.:``68.<"(+/-)/&8.:``\h.,0.,+./00/+1-,=.,0'/"1.#K
;+)/&01,+)-+V.1(/.S-#=#V-",=.,+).,S-#1-".'&#"/00/0.1(,1.-+K=;/+"/.1(/.S-#$V/#$%#&'(#=#V*.#K8.K#&
-+01,+"/8.,+./01;,&-+/.0*01/%@.I/V/+)&/./1.,=@.g:``6h.01,1/[.l<",=/.-0.#+/.#K.1(/."&-1-",=.K,"1#&0.-+
/"#=#V*.S/",;0/.#;&.'/&"/'1-#+.#K.%#01./"#=#V-",=.N,&-,S=/0.,+).'&#"/00/0.)/'/+)0.;'#+. 1(/
0",=/.,1.B(-"(.N,&-,S=/0.,&/.%/,0;&/)@.G."#+"=;0-#+.#S1,-+/).,1.#+/.0",=/.%,*.+#1.S/.N,=-).,1
,+#1(/&. 0",=/. B-1(#;1. 0;KK-"-/+1. M+#B=/)V/. #K. 0",=-+V. /KK/"10i. 1(-0. -0. ,. 0#;&"/. #K
%-0-+1/&'&/1,1-#+.K#&.%,+*./"#=#V-",=.'&#S=/%0m@.Q(/.0",=/.-00;/.-0.1(/&/K#&/.,.&,1(/&.+/B.,+)
-%'#&1,+1.0;SW/"1.,+).)/0/&N/0.%;"(.,11/+1-#+.K#&.1(/.'&#V&/00.#K.S-#V/#%#&'(#=#V-",=.01;)-/0@

O#';=,1-#+0. #K. S/+1(-". 0'/"-/0. ",+. (,N/. 0'/"-K-". 0',1-,=. )-01&-S;1-#+. ',11/&+0@. Q(-0. ",+. S/
;+-K#&%8.1(,1.-0.1(/.-+)-N-);,=0.,&/./N/+=*.0'&/,)8.B/==.)/K-+/).gS;%'08. 1&#;V(0.#&.B,N/0h8.#&
',1"(*.B-1(.,VV&/V,1-#+0.&,+)#%=*.)-00/%-+,1/)@.Q(/.0',1-,=.)-01&-S;1-#+.#K.,.'#';=,1-#+.",+
(,N/.,.1*'-",=.)-%/+0-#+,=$0",=/.,=0#@.<'/"-K-".',11/&+0.",+.S/.&/"#V+-0/)8.K#&. -+01,+"/8.,1. 1(/
=,&V/$0",=/.g(;+)&/)0.#K.%/1/&0h8.,1. 1(/.%/0#$0",=/.g1/+0.#K.%/1/&0h.#&./N/+.,1. 1(/. 0%,==$0",=/
g%/1/&0h@.P;&1(/&%#&/.K#&./N/&*.0'/"-/0.)-01-+"1.)-01&-S;1-#+.',11/&+0.,+).0",=/0.",+.S/./_'/"1/)
K#&.1(/.)-KK/&/+1.=-K/.01,V/0@.F#+0-)/&-+V.1(,1.%,+*.S-#=#V-",=.'&#"/00/0.g0',B+-+V8.=-K/$01,V/08
V&#B1(8.,+).)/,1(h.0(#B.0/,0#+,=.N,&-,S-=-1*8.-1.",+.S/./_'/"1/).1(,1.1(/.0',1-,=.)-01&-S;1-#+0.#K
S/+1(-".'#';=,1-#+0.&/K=/"1.1*'-",=.1/%'#&,=.0",=/0.,=0#@

<",=/.K,"1#&0.'=,*.,+.-%'#&1,+1.&#=/.-+.1(/.01;)*.#K.S/+1(-".'#';=,1-#+0.,+).1(/&/K#&/.0(#;=).S/
",&/K;==*. ,+,=*0/)@. Q#. )/1/"1. 1(/. -+K=;/+"/. #K. 1(/. ,S-#1-". K,"1#&0. #+. S/+1(-". '#';=,1-#+0. #+/
0(#;=).-)/+1-K*.,==.1(#0/.',&,%/1/&0.(,N-+V./KK/"10.,1.1(/.'&#'/&.0',1-,=.,+).1/%'#&,=.0",=/0@.P#&
/_,%'=/.1(/.'(/+#%/+,.#'/&,1-+V.,1.1(/.%-"&#$0",=/.g#+/.%/1/&.#&.=/00h8.0;"(.,0.1(/.0%,==$0-b/
N#&1/_/0. )#B+01&/,%. #K. ,. &-''=/. "&/018. ",++#1. (,N/. -%'#&1,+1. /KK/"10. #+. 1(#0/. S/+1(-"
'#';=,1-#+0.B(-"(.,&/.;+-K#&%=*.0'&/,).#N/&.(;+)&/)0.#K.%/1/&0@.D+01/,).-1.",+.S/.&/=/N,+1.1#
)/0"&-S/. 1(/.%-"&#$(,S-1,1. #K. )-01-+"1. 0'/"-/0. B(-"(. ,&/. %#01=*. K#;+). 1#. =-N/. -+. 1(/. 1&#;V(0
S/1B//+.&-''=/.&-)V/0@
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5.2 Scale concepts in biology and morphology

Q(/#&/1-",=."#+"/'10.,+).1/"(+-a;/0.K#&.1(/.1&/,1%/+1.#K.0',1-,=.,+).1/%'#&,=.0",=/0.,&/.(,+)=/)
-+.S#1(.%#&'(#=#V*.,+).S-#=#V*8.S;1.+#1.,=B,*0.-+.1(/.0,%/.B,*@.>-KK/&/+"/0.,&/.K#;+).-+.1(/
B,*.#K.)/K-+-+V.0',1-,=.0",=/0.,0.B/==.,0.-+.1(/.&/=,1-#+.S/1B//+.0',1-,=.,+).1/%'#&,=.0",=/0@

P&($'$!$"'#"(#+4/!$/0#+,/0&+
D+.(*)&#$%#&'(#=#V*.-1. -0.#K1/+.";01#%,&*.1#.)/K-+/.0",=/0.&/=,1-N/=*. 1#. 1(/.)-%/+0-#+0.#K. 1(/
B,1/&. S#)*8. S;1. -+. )#-+V. 1(-0. 1(/&/. -0. +#. V/+/&,=. ,""#&)@. Q(-0. -0. )#+/. /0'/"-,==*. K#&. &-N/&
0*01/%08.B(/&/8.K#&./_,%'=/8.1(/.%/0#$0",=/.-0.1(/.0",=/.#K.1(/.B,1/&.)/'1(8.1(/.%,"&#$0",=/.-0
1(,1.#K.1(/.&-N/&.B-)1(@.P#&.%/V,$.,+).%-"&#$0",=/.1(/&/.-0.+#.01,+),&).)/K-+-1-#+8./N/+.1(#;V(
%/V,$0",=/.-0.#K1/+.&/K/&&/).,0.1(/.)-01,+"/.#N/&.B(-"(.1(/.)&#'.#K.B,1/&.=/N/=./a;,=0.1(/.B,1/&
)/'1(@.D+.S-#=#V*8.0",=/0.,&/.#K1/+.)/K-+/).-+.,+.,S0#=;1/.B,*.,+)./_'&/00/).-+.a;,+1-1-/08.0;"(
,0.%/1/&0.#&.(/"1,&/08.,0.K#&.-+01,+"/.l1(/.0;&K,"/.#"";'-/).S*.0,=1.%,&0(/0m@.U=-W+.g:``\8.:``6h
;0/0.,.(-/&,&"(-",=.,''&#,"(.1#.)/K-+/./"#0*01/%0.-+.&/=,1-#+.1#. 1(/-&. 1*'-",=. 0',1-,=$0",=/. g-@/@
/"#&/V-#+08. /"#)-01&-"10. ,+). /"#0/&-/0h8. 1(-0. ,''&#,"(. ",+. S/. ;0/). K#&. /"#=#V-",=. =,+)
"=,00-K-",1-#+@

Q&0/!$"'#.&!6&&'#+4/!$/0#/'%#!&14"-/0#+,/0&+
P#&.(*)&#$%#&'(#=#V-",=.'&#"/00/08.1-%/$.,+).0',"/$0",=/0.,&/.01&#+V=*.=-+M/)@.O(/+#%/+,.,+)
'&#"/00/0.B-1(.0%,==.1-%/$0",=/0.,=0#.(,N/.0%,==.0',"/$0",=/08.,+).'(/+#%/+,.B-1(.=,&V/.1-%/$
0",=/0.,=0#.(,N/.=,&V/.0',"/$0",=/0.g)/.R&-/+)8.:``:8.:``58.,+).A=x0"(=.o.<-N,',=,+8.:``]h8.0//
P-V;&/.]@:

D+. V/#%#&'(#=#V*. 1(/. =-+M,V/.S/1B//+. 0',1-,=. ,+). 1/%'#&,=. 0",=/. -0. K#&%/).S*. 1(/. 0/)-%/+1
1&,+0'#&1@. P#&. 1(/. )/N/=#'%/+1. #&. %-V&,1-#+. #K. ,. 0%,==. S/)K#&%. #+=*. ,. 0%,==. ,%#;+1. #K
0/)-%/+1.+//)0.1#.S/.1&,+0'#&1/)8.B(-"(.",+.#"";&.&/=,1-N/=*.K,01@.Q(/.)/N/=#'%/+1.#&.%-V&,1-#+
#K.,.=,&V/.S/)K#&%.&/a;-&/0.1&,+0'#&1.#K.,. =,&V/.,%#;+1.#K.0/)-%/+1.,+).(/+"/.,.%;"(.=#+V/&
1-%/@.Q(/.K,"1.1(,1.,.0-+V=/.'&#"/00.g0/)-%/+1.1&,+0'#&1h.-0.1(/.)/"-0-N/.K,"1#&.K#&.1(/.0'//).#K
'&#"/00/0. #+. ,==. 0",=/0.%,M/0. 1(,1. 1(/. &/=,1-#+. S/1B//+. 1-%/. 0",=/0. ,+). 0',"/. 0",=/0. ",+. S/
'=#11/).+-"/=*.,=#+V.,. =-+/. -+.,.V&,'(8. 0//.P-V;&/.]@4@.Q(-0. -0.%;"(. =/00. 0#. -+.S-#=#V*8.B(/&/
%#&/. 1(,+. #+/. '&#"/00. '=,*0. ,. &#=/. -+. 1(/. )*+,%-"0. #K. ,. S-#=#V-",=. '#';=,1-#+. g/@V@. V&#B1(8
"#=#+-b,1-#+8.%#&1,=-1*.,+).%-V&,1-#+h.,+).1(;0.=/,)0.1#.=,&V/&."#%'=/_-1*@
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P-V;&/.]@:@

L*)&#=#V-",=.'&#"/00/0.,1
&,+V/0.#K."(,&,"1/&-01-"
0',"/T1-%/.0",=/0.,K1/&
A=x0"(=.o.<-N,',=,+
g:``]h@

=,/0&#$'!&-/,!$"'+
>-KK/&/+1. '&#"/00/0
%,*. -+1/&,"1
)*+,%-",==*. B(/+
1(/*. #'/&,1/. #+. %#&/
#&. =/00. 1(/. 0,%/
0',1-,=. ,+). 1/%'#&,=
0",=/0@. O&#"/00/0. #+. ,
N/&*. 0%,==. 0",=/
,''/,&.,0. +#-0/. -+. 1(/
-+1/&,"1-#+0. B-1(
'&#"/00/0. #+. =,&V/&
0",=/08. S;1. 1(/*. ",+

'&#);"/.&/0-);,=./KK/"10.#+.=,&V/&.0",=/0@.Q(/-&./KK/"1.",+.S/.,""#;+1/).K#&.S*.'&#'/&.,N/&,V-+V
'&#"/);&/0.g;'0",=-+Vh8.,0.K#&./_,%'=/.K#&.1;&S;=/+"/@.O&#"/00/0.#+.,.%;"(.=,&V/&.0",=/.",+.S/
1&/,1/).,0.0=#B=*.N,&*-+V.#&."#+01,+1.K/,1;&/08.B(-"(.)/K-+/.0"/+,&-#0.K#&.K-/=).',&,%/1/&0.,+)
/_1&-+0-"."#+)-1-#+0.B(/+.01;)*-+V. 1(/-&./KK/"1.#+.'&#"/00/0. #+. 0%,==/&. 0",=/0. g)#B+0",=-+Vh@
P#&. /_,%'=/. B(/+. "#+0-)/&-+V. 0/,. =/N/=. &-0/. );/. 1#. "=-%,1/. "(,+V/8. 1(/. 0/,. =/N/=. ",+. S/
,00;%/). "#+01,+1. B(/+. 01;)*-+V. 1(/. %#&'(#=#V-",=. )/N/=#'%/+10. B-1(-+. ,. )/",)/@. P#&
(*)&#%#&'(#=#V-",=.%#)/==-+V.1(/."#%S-+,1-#+0.#K.'&#"/00/0.#'/&,1-+V.,1.)-KK/&/+1.0",=/0.(,N/
S//+. 1&/,1/).S*.)/.R&-/+). g:``:h@.Q(/*. ,&/. &/K/&&/). 1#. ,0. 1/"(+-a;/0. K#&. c0",=/. -+1/&,"1-#+0d@
L#B/N/&8.-1.+#1."=/,&.*/1.-K.1(/0/.1/"(+-a;/0.",+.S/./_1/+)/).1#.S-#=#V-",=.'&#"/00/0.,0.B/==@

P-V;&/.]@4@ 7#&'(#=#V-",=.0",=/.",0",)/8.,K1/&.)/.R&-/+).g:``5h@
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6 Eco-morphological interactions

6.1 Introduction

G=1(#;V(.-1.(,0.,=B,*0.S//+.,'',&/+1.1(,1.#&V,+-0%0.%,*.%#)-K*.1(/-&.'(*0-",=.0;&&#;+)-+V08
#+=*. &/"/+1=*. -1. B,0. &/"#V+-0/). -+. 1(/. /"#=#V-",=. =-1/&,1;&/. 1(,1. 1(/0/. "(,+V/0. "#+01-1;1/. ,+
-%'#&1,+1.%/"(,+-0%. #K. -+1/&,"1-#+. S/1B//+. '#';=,1-#+0@. Q(/. '(/+#%/+#+. -0. )/0"&-S/). ,+)
0*01/%,1-",==*.01;)-/).;+)/&.1(/.+,%/.#K.j/"#0*01/%./+V-+//&-+Vj.g?#+/0./1.,=@8.:``\i.I,B1#+.o
?#+/08. :``]i. ?#+/0. /1. ,=@8. :``6h@. j!"#0*01/%. /+V-+//&0j. ,&/. )/K-+/). ,0. K#==#B0. g?#+/0. /1. ,=@8
:``6h[. RF5)+$,/0# &,"+)+!&1# &'7$'&&-+# /-&# "-7/'$+1+# !5/!# %$-&,!0)# "-# $'%$-&,!0)# ,"'!-"0# !5&
/8/$0/.$0$!)# "(# -&+"2-,&+# !"# "!5&-# "-7/'$+1+# .)# ,/2+$'7# 45)+$,/0# +!/!&# ,5/'7&+# $'# .$"!$,# "-
/.$"!$,#1/!&-$/0+9#F5)+$,/0#&,"+)+!&1#&'7$'&&-$'7#.)#"-7/'$+1+# $+# !5&#45)+$,/0#1"%$($,/!$"'*
1/$'!&'/',&*# "-# ,-&/!$"'#"(# 5/.$!/!+9# H5&# &,"0"7$,/0# &((&,!+# "(# &'7$'&&-$'7# "'# "!5&-# +4&,$&+
",,2-#.&,/2+&#!5&#45)+$,/0#+!/!&#,5/'7&+#%$-&,!0)#"-#$'%$-&,!0)#,"'!-"0#-&+"2-,&+#2+&%#.)#!5&+&
"!5&-#+4&,$&+R@.G.)-01-+"1-#+.-0.%,)/.S/1B//+.%$-&,!./+V-+//&-+V8.N-,.1(/."&/,1-#+.#K.(,S-1,1.,+)
"#+1&#=.#N/&.1(/.0;''=*.#K.,S-#1-".&/0#;&"/08.,+).$'%$-&,!./+V-+//&-+V8.S*.%#);=,1-#+.#K.,S-#1-"
K#&"/0.1(,18.-+.1;&+8.,KK/"1.&/0#;&"/.;0/.S*.#1(/&.#&V,+-0%0@.G+#1(/&."=,00-K-",1-#+.)-01-+V;-0(/0
/2!"7&'$,. /+V-+//&-+V. B(/&/. 1(/. /+V-+//&. -0. ',&1. #K. 1(/. ,=1/&/). '(*0-",=. 01,1/. g/@V@. ,. 1&//
'&#N-)-+V. (,S-1,1h. ,+). /00"7&'$,. /+V-+//&-+V. B(/&/. 1(/. +/B. '(*0-",=. 01,1/. -0. ",;0/). S*. 1(/
/+V-+//&. S;1. 1(/. /+V-+//&. -0. +#1. -10/=K. ',&1. #K. 1(/. +/B. '(*0-",=. 01,1/@.G+. /00/+1-,=. K/,1;&/. #K
'(*0-",=. /"#0*01/%. /+V-+//&-+V. -0. 1(,1. 1(/. /"#=#V-",=. -+1/&,"1-#+0. ,&/. +#+$1&#'(-"@. Q&#'(-"
&/0#;&"/0.%,*.S/.,KK/"1/)8.S;1.#+=*.-+)-&/"1=*.1(&#;V(.'(*0-",=."(,+V/0.-+.1(/./+N-&#+%/+1@.Q(/
-%'#&1,+"/. #K. '(*0-",=. /"#0*01/%. /+V-+//&-+V. K#&. 1(/. )*+,%-"0. #K. /"#0*01/%0. -0. +#1. K;==*
/_'=#&/).-+.1(/./"#=#V-",=.=-1/&,1;&/@.?#+/0./1.,=@.g:``6h.,&V;/.1(,1.1(/./KK/"1.#+.S-#)-N/&0-1*.,1
1(/. =#",=.0",=/. -0.;+'&/)-"1,S=/8.S;1. 1(,1.,1. =,+)0",'/.,+).V=#S,=.0",=/. 1(/.)-N/&0-1*.#K.(,S-1,1
1*'/0. -+"&/,0/0.,0.,. &/0;=1.#K./"#0*01/%./+V-+//&-+V8.B-1(.%#01.'&#S,S=*.,.V=#S,=. -+"&/,0/.#K
S-#)-N/&0-1*. ,0. ,. +/1. &/0;=1@. L#B/N/&8. 1(/0/. ,;1(#&0. 01&/00. 1(,1.%#&/. )/1,-=/). ,+,=*0-0. #K. 1(/
/KK/"10.#+.S-#)-N/&0-1*.-0.+//)/)@

e;&+/*. o. I,B1#+. g:``^h. (,N/. -+N/01-V,1/). 1(/. 01,S-=-1*. '&#'/&1-/0. ,1. 1(/. '#';=,1-#+. ,+)
"#%%;+-1*. =/N/=. #K. ,. 0*01/%.B(/&/. /"#0*01/%. /+V-+//&0.%#)-K*. 1(/-&. (,S-1,18. )/'/+)-+V. #+
/,"(.#1(/&. g1#. ,. N,&-,S=/. )/V&//. ",==/). "#$#'/&,1-N/+/00h. 1#. ,"(-/N/. 1(/. (,S-1,1.%#)-K-",1-#+@
Q(/.%#)-K-/).(,S-1,1.)/V&,)/0.1#.,.01,1/.B(/&/.-1.-0.+#.=#+V/&.K,N#;&,S=/.1#.1(/./+V-+//&08.,K1/&
B(-"(. -1. &/1;&+0. 1#. 1(/. N-&V-+. 01,1/. ,+). %,*. S/. /+V-+//&/). ,V,-+@. <1,S=/. "#+)-1-#+0. K#&. 1(/
/+V-+//&-+V.'#';=,1-#+0.,&/.,"(-/N/).B(/+.1(/.)/V&//.#K."#$#'/&,1-#+.S/1B//+.1(/./"#0*01/%
/+V-+//&0.-0.=#B.,+).1(/.&,1/.#K.&/"#N/&*.#K.(,S-1,1.K&#%.1(/.)/V&,)/).1#.1(/.N-&V-+.01,1/.-0.N/&*
N,&-,S=/@. f+01,S=/. =-%-1. "*"=/0. 1/+). 1#. #"";&. B(/&/. 1(/. /+V-+//&0. ,&/. (-V(=*. "#$#'/&,1-N/. #&
B(/&/. 1(/.&/"#N/&*. 1-%/.K#&.)/V&,)/).(,S-1,1. -0.,=%#01.K-_/). g,+)."#+0/a;/+1=*.,+*.#+0/11-+V
#0"-==,1-#+.-0.+#1.),%'/).S*.,.N,&-,S=/.&,1/.#K.&/"#N/&*.S;1.&,1(/&.'&#',V,1/).,1.1(/.=,+)0",'/
=/N/=h@
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G. (-V(. )/V&//. #K. "#$#'/&,1-#+. S/1B//+. /"#0*01/%. /+V-+//&0. &/'&/0/+10. ,. 01&#+V. '#0-1-N/
K//)S,"M.-+.1(/.0*01/%@.DK.,+./+V-+//&-+V.-+)-N-);,=.",+.#+=*.%#)-K*. 1(/.(,S-1,1. g,+).1(/&/S*
-+"&/,0/. -10. "(,+"/0. K#&. 0;&N-N,=. ,+). &/'&#);"1-#+h. -+. 1(/. '&/0/+"/. #K. #1(/&. /+V-+//&08
'#';=,1-#+.)/N/=#'%/+1.B-==.S/.&,'-).#+"/.,.'#';=,1-#+.(,0./01,S=-0(/).-10/=K8.S;1."(,+"/0.#K
'#';=,1-#+.V&#B1(.B-==.S/.0%,==.B(/+.1(/.'#';=,1-#+.-0.0',&0/@.<-%-=,&.&/0;=10.",+.S/./_'/"1/)
B(/+. &/"&;-1%/+1. #K. W;N/+-=/0. -+1#. 1(/. '#';=,1-#+. )/'/+)0. #+. 1(/. '&/0/+"/. ,+). /+V-+//&-+V
,"1-N-1-/0. #K. ,);=10@.H-=0#+.o.C-0S/1. g:``6h. 0(#B. 1(,1. 1(-0.%,*. /,0-=*. =/,). 1#. ',1"(-+/00. #&
0(,&'.S#;+),&-/0.-+.1(/.0',1-,=.)-01&-S;1-#+.#K.,.0'/"-/08./N/+.B(/+./+N-&#+%/+1,=.V&,)-/+10.,&/
B/,M.,+)."#+1-+;#;0@.A/&1+/00.o.I/#+,&).g:``6h.,&V;/.1(,1.'#0-1-N/.-+1/&,"1-#+0.,&/.-%'#&1,+1
1#.0/1.;''/&.=-%-10.1#.1(/.-+1/&1-),=.)-01&-S;1-#+.#K.%,&0(.'=,+1.0'/"-/0@.Q(/*.,)#'1.1(/.V/+/&,=
%#)/=. g,K1/&. A/&1+/00. o. F,==,B,*8. :``\h8. B(/&/. '#0-1-N/. -+1/&,"1-#+0. ,&/. /_'/"1/). 1#. S/
-%'#&1,+1. /-1(/&. ;+)/&. (,&0(. '(*0-",=. "#+)-1-#+08. #&. ;+)/&. (-V(. "#%'/1-1-#+. #&. '&/),1-#+@
O#0-1-N/. -+1/&,"1-#+0. S/1B//+. '&-%,&*. '&#);"/&0. ,+). /+N-&#+%/+1,=. "#+)-1-#+0. (,N/. S//+
-)/+1-K-/).K#&.,.B-)/.N,&-/1*.#K. 0*01/%0. gH-=0#+.o.GV+/B8.:``4h@.7,1(/%,1-",=. 01;)-/0.(,N/
0(#B+. 1(,1. 1(/*. -+);"/. 1(/. /_-01/+"/.#K. ,=1/&+,1-N/. 01,S=/. 01,1/0. gH,=M/&. /1. ,=@8. :`5:i. N,+.)/
U#''/=8.:``6h@.R,+.)/.U#''/=./1.,=@.g-+.'&/00h.,+,=*0/).1(/./_-01/+"/.#K.,=1/&+,1-N/.01,S=/.01,1/0
K#&.,.)-,1#%$0-=1.0*01/%@.Q(/*.0(#B/).1(,1.%;=1-'=/.01,S=/.01,1/0.B-==.#"";&.'&#N-)/).,.=-%-1/)
0/1.#K.a;,=-1,1-N/."#+)-1-#+0.,&/.K;=K-==/)@.A,0-",==*8.1(/.V&#B1(.#K.)-,1#%0.0(#;=).S/.'&#%#1/)
S*.1(/.'&/0/+"/.#K.0-=1.-+.1(/.0/)-%/+18.,+).1(/./&#0-#+.#K.0-=1.0(#;=).S/.)/"&/,0/).B(/+.)-,1#%0
,&/. '&/0/+1@.f+)/&. 1(/0/. "#+)-1-#+0. ,+). ;+)/&.%#)/&,1/. 0(/,&. 01&/008. 1(/. 0*01/%.B-==. /N#=N/
/-1(/&.1#.,.(-V(.)-,1#%.$.(-V(.0-=1.0-1;,1-#+8.#&.1#.,.=#B.)-,1#%.$.=#B.0-=1.0-1;,1-#+@.G1./-1(/&.(-V(
#&.=#B.0(/,&.01&/008.#+=*.#+/.#K.1(/0/.0-1;,1-#+0.",+.S/.01,S=/@

!N/+.1(#;V(.01;)-/0.#K.1(/.)*+,%-"0.#K./+V-+//&/).(,S-1,10.(,N/.+#1.K;==*./_'=#&/).1(/.&,+V/.#K
'#00-S-=-1-/0.*/18.0#%/."#+0-01/+1.',11/&+0./%/&V/@.E+.,.0%,==.0",=/8.1(/.'&/0/+"/.#K."#$#'/&,1-N/
/"#0*01/%./+V-+//&08.,+).1(/&/K#&/.#K.'#0-1-N/.K//)S,"M.%/"(,+-0%08.%,*.=/,).1#.01&#+V=*.+#+$
=-+/,&.&/=,1-#+0.S/1B//+.,S-#1-".K#&"-+V.,+).1(/.'&/0/+"/$,S0/+"/.#K.',&1-";=,&.(,S-1,1.1*'/0.#&
"#%%;+-1-/0@.Q(-0.%,*.S/. -+. 1(/.K#&%.#K.0(,&'.(,S-1,1.S#;+),&-/0. -+./+N-&#+%/+10.K#&"/).S*
V&,);,==*."(,+V-+V."#+)-1-#+0@.D1.%,*./N/+.S/.-+.1(/.K#&%.#K.&,+)#%=*.)/1/&%-+/).',1"(/0.#K
#+/.#&.1(/.#1(/&.#K.,.0/1.#K.01,S=/.01,1/0.;+)/&.,.;+-K#&%.,S-#1-".K#&"-+V@.D+.V/+/&,=8."#$#'/&,1-N/
/"#0*01/%. /+V-+//&-+V. B-==. =/,). 1#. ,. )/"&/,0/. -+. 1(/. '&/)-"1,S-=-1*. #K. 0'/"-/0$/+N-&#+%/+1
&/=,1-#+0.,+)8./0'/"-,==*.B(/+.1(/./+V-+//&/).(,S-1,1.-0.0;SW/"1.1#.)/V&,),1-#+8.-1.B-==./,0-=*.=/,)
1#.;+01,S=/.,+)."#+01,+1=*."(,+V-+V.',11/&+0.#K.#"";&&/+"/.#K. 1(/./"#0*01/%./+V-+//&. ,+). -10
,00#"-,1/).0'/"-/0@.G1.1(/.=,&V/.g=,+)0",'/.1#.V=#S,=h.0",=/8./"#0*01/%./+V-+//&-+V.%,*.=/,).1#
,+. -+"&/,0/. #K. 1(/. )-N/&0-1*. #K. (,S-1,1. ,+). "#%%;+-1*. 1*'/8. ,+). 1(/&/K#&/. =/,). 1#. ,. (-V(/&
S-#)-N/&0-1*.1(,+.B#;=).S/.'#00-S=/.B-1(#;1@

P&#%. 1(/. '#-+1. #K. N-/B.#K. /"#%#&'(#=#V-",=8. 1(/. =-+M.S/1B//+. 1(/. 0%,==. 0",=/0. ,1.B(-"(. 1(/
/"#=#V-",=.-+1/&,"1-#+0.#'/&,1/.,+).1(/.=,&V/&.0",=/.#K.1(/.0*01/%.#&.#K."#+0-)/&,S=/.',&10.#K. -1
g/@V@. #+/. /SS$K=##). "(,++/=. 0*01/%. -+. ,+. /01;,&*h. -0. #K. ',&1-";=,&. -%'#&1,+"/@. G+. -%'#&1,+1
a;/01-#+.1#.S/.&,-0/).-0. -K. 1(/.'(*0-",=.%#)-K-",1-#+0.#K. 1(/.(,S-1,1.S*. 1(/.#&V,+-0%0.(,N/.+/1
",&&*$#N/&./KK/"10.K&#%.1(/.0%,==.1#.1(/.=,&V/.0",=/@.D0.=#",=.K-_,1-#+.#&.%#S-=-0,1-#+.#K.%;).S*
#&V,+-0%0.0;KK-"-/+1=*.=,&V/.1#.%#)-K*.1(/.%;).S,=,+"/.#K.1(/./01;,&*.y.G&/.0-%-=,&./KK/"10.1#.S/
/_'/"1/). K#&. 1(/. 0,+). S,=,+"/y. G1. B(,1. 0",=/. 0(#;=). #+/. 1,M/. -+1#. ,""#;+1. 1(/. /KK/"10. #K
#&V,+-0%0.#+.1(/.'&#"/00/).)/1/&%-+-+V.=#+V$1/&%.%#&'(#=#V-",=.)/N/=#'%/+10.-+.1(/./01;,&*y
G&/.#&V,+-0%$/KK/"10.j(-))/+j.-+./%'-&-",=.&/=,1-#+0.;0/).1#.)/0"&-S/.,+).'&/)-"1.%#&'(#=#V-",=
/N#=;1-#+y
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D+.1(-0."(,'1/&.B/.B-==./_'=#&/.1(/0/.a;/01-#+0.S*.K#";0-+V.#+.,.+;%S/&.#K.",0/0.#K./"#0*01/%
/+V-+//&-+V@. P&#%. 1(/. )/0"&-'1-#+. #K. 1(/. '&#"/00/0. B/. B-==. )/&-N/. (*'#1(/0/0. #+. 0",=/
-+1/&,"1-#+0.,+).K#&%;=,1/.&/0/,&"(.a;/01-#+0@

6.2 Diatoms and sediment stabilisation

D1. -0. B/==. /01,S=-0(/). 1(,1. %-"&#'(*1#S/+1(#0. ",+. 01,S-=-0/. 0;&K,"/. 0/)-%/+10. #K. -+1/&1-),=
%;)K=,108. 1(/&/S*. %#)-K*-+V. 0/)-%/+1. 1&,+0'#&1. '&#"/00/0. -+. 1(/0/. ,&/,0@. A/+1(-". /'-'/=-"
)-,1#%0. ,&/. 1(/.%#01. -%'#&1,+1. V&#;'. #K. '&-%,&*. '&#);"/&0. -+. -+1/&1-),=.%;)K=,10. gG)%-&,,=
:`5\8. <%-1(. ,+).f+)/&B##). :``5h@.>-,1#%0. K#&%. S-#K-=%0. 1(,1. 0/&N/. 1#. '&#);"/. 1(/-&. #B+
%-"&#/+N-&#+%/+1.'&#1/"1-+V.1(/%.K&#%.1(/.&,'-)=*."(,+V-+V."#+)-1-#+0. -+. -+1/&1-),=.%;)K=,10
g>/"(#.:``\h@.Q(/.'&/0/+"/.#K.)-,1#%.S-#K-=%0.-+"&/,0/0.1(/.01,S-=-1*.#K.1(/.0/)-%/+1.0;&K,"/
gU#&+%,+. ,+). )/. >/"M/&/. :``58. O,1/&0#+. :`5`h. ,+). ",+. (,N/. ,. '&#K#;+). /KK/"1. #+. 1(/
%#&'(#)*+,%-"0.#K.%;)K=,10.g>*/&.:``58.)/.A&#;B/&./1.,=@.4999h@

A/+1(-". )-,1#%0. 01,S-=-0/. 1(/. 0;&K,"/. =,*/&. #K. 1(/. 0/)-%/+1. S*. %/,+0. #K. 1(/. /_"&/1-#+. #K
/_1&,"/==;=,&.'#=*%/&-".0;S01,+"/0.g!O<h.1(,1.%,-+=*."#+0-01.#K.",&S#(*)&,1/0.gL#,V=,+)./1.,=@
:``Yh@.7-"&#S-,=./_1&,"/==;=,&.'#=*0,""(,&-)/0.,&/.,+-#+-".,+). 1(/.+/V,1-N/. K;+"1-#+,=.V&#;'0
g;&#+-".,"-)08.0;=K,1/).0;V,&0h.,&/.S/=-/N/).1#.'=,*.,+.-%'#&1,+1.&#=/.-+."&#00$=-+M-+V.#K.0;V,&0
,+).S-+)-+V.#K.0/)-%/+1.',&1-"=/0.1#.K#&%.,.S-#K-=%.g>/"(#8.:``\h@.f0-+V.IQ<!78.-1.(,0.S//+
0(#B+.1(,1.1(/.%,1&-_.#K.)-,1#%.S-#K-=%0."#+0-010.#K.,.)-KK;0/.%/)-;%.#K.'#=*0,""(,&-)/.01&,+)0
"#,1-+V. 0/)-%/+1. ',&1-"=/08. K-==-+V. -+1/&01-1-,=. N#-)0. ,+). K#&%-+V. ,VV&/V,1/0. -+"#&'#&,1-+V
)-,1#%0. ,+). ',&1-"=/0. gO,1/&0#+. o. A=,"M. :```h@. D+. 1(-0. B,*8. 1(/. V/#%/1&*. #K. 1(/. 0/)-%/+1
0;&K,"/. -0.%#)-K-/)8. 1(/&/S*."(,+V-+V.-10.01,S-=-1*.,+).&(/#=#V*.g2;))*./1.,=@.:``5,h@.A/+1(-"
)-,1#%0.",+.'&#);"/.;'.1#.\9k.#K.1(/.",&S#+.K-_/).,0./_1&,"/==;=,&.",&S#(*)&,1/0.ge#1#./1.,=@
:```8.7-))/=S;&V./1.,=@.4999h@.Q(/.'&#);"1-#+.#K.!O<.-0."#;'=/).1#.'(#1#0*+1(/0-0.g<1,,10./1.,=8
4999,8. )/.H-+)/&. /1. ,=. :```h8. ,=1(#;V(. 0%,==. ,%#;+10. #K. !O<. ",+. ,=0#. S/. '&#);"/). );&-+V
)-,1#%.%#N/%/+1.g<%-1(.o.f+)/&B##)8.:``58.4999h@.F;=1;&/./_'/&-%/+10.g<1,,10./1.,=8.4999Sh
,+).%#)/=.",=";=,1-#+0.g2;))*./1.,=@.:``5Sh.0;VV/01.1(,1.!O<.-0.'&#);"/).;+)/&."#+)-1-#+0.#K
+;1&-/+1. =-%-1,1-#+@.Q(/&/K#&/8. '&#);"1-#+.#K.!O<8. ,+). 1(;0. S-#V/+-". 01,S-=-0,1-#+. ,1. -+1/&1-),=
%;)K=,108.%,*.S/.-+K=;/+"/).S*.S#1(.=-V(1.&/V-%/.gK#&./_,%'=/./%/&0-#+.1-%/h.,+).V&#B1(.01,V/
#K.1(/.)-,1#%.'#';=,1-#+.g0//.,=0#.p,==#'./1.,=8.4999h@

Q(/. -+1/&,"1-#+0.S/1B//+. K,"1#&0. 1(,1. )/1/&%-+/. 0/)-%/+1. 01,S-=-1*. ,&/. "#%'=/_. ,+). "#%'&-0/
S#1(.'(*0-",=.,+).S-#=#V-",=."#%'#+/+10.g0//.A=,"M./1.,=8.:``5h.D+."#(/0-N/.0/)-%/+108.S/+1(-"
)-,1#%0.,&/.S/=-/N/).1#.'=,*.,+.-%'#&1,+1.&#=/.-+.01,S-=-0-+V.1(/.0/)-%/+1@.P#&./_,%'=/8.G%#0./1
,=.g:``5h.#S0/&N/).1(,1.N,&-,1-#+0.-+.",&S#(*)&,1/."#+1/+10.(,).,+.-%',"1.#+.0/)-%/+1.01,S-=-1*
;'.1#.\.#&)/&0.#K.%,V+-1;)/.V&/,1/&.1(,+./a;-N,=/+1.N,&-,1-#+0.-+.S;=M.)/+0-1*@.G=0#8.p,==#'./1.,=@
g4999h.",%/.B-1(.,. &/=,1-#+0(-'. 1(,1. &/=,1/). 0/)-%/+1. 01,S-=-1*. 1#.,."#%S-+,1-#+.#K.S-#=#V-",=
,+). '(*0-",=. N,&-,S=/0. g",&S#(*)&,1/08. "(=#&#'(*==. /. ,+).B,1/&. "#+1/+1h@. E+. 1(/. #1(/&. (,+)8
G%#0. /1. ,=@. g:``5h. 0(#B/). -+. 1(/. 0,%/. 01;)*. 1(,1. ,1. #1(/&. 01,1-#+0. -+. 1(/. 0,%/. %;)K=,1
N,&-,1-#+0."#;=).S/./_'=,-+/).-+.1/&%0.#K."#+0#=-),1-#+.,+).)/0-"",1-#+.#+=*@.L#;B-+V.g:```h
01;)-/).1/%'#&,=.,+).0',1-,=.N,&-,1-#+0.-+./&#),S-=-1*.#K.-+1/&1-),=.0/)-%/+10@.L/.,=0#."#+"=;)/)
1(,1.S-#=#V*.B,0.#K.%-+#&. -%'#&1,+"/.K#&. 1(/./&#),S-=-1*.#K.0/)-%/+10@.Q(-0. -+)-",1/0. 1(,1. 1(/
'#1/+1-,=.#K.S-#V/+-". 01,S-=-0,1-#+.%,*.S/.(-V(8. S;1. 1(,1. -1. ",+.N,&*. 1#. ,. =,&V/. /_1/+1. #+.S#1(
1/%'#&,=.,+).0',1-,=.0",=/0@
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G.N,01.,%#;+1.#K.=-1/&,1;&/./_-010.1(,1.-+N/01-V,1/0.1/%'#&,=.,+)T#&.0',1-,=.)*+,%-"0.-+.S/+1(-"
S-#%,008./_1&,"/==;=,&.",&S#(*)&,1/08.0/)-%/+1.01,S-=-1*.#&.,."#%S-+,1-#+.#K.1(/0/@.Q(/.%-+-%,=
0",=/.#K.%/,0;&/%/+1.-+N/01-V,1/).S/).K#&%0.g"%$%.&,+V/h.#N/&.,+./%/&0-#+.'/&-#).gA=,+"(,&)
/1.,=@.49998.Q,*=#&.o.O,1/&0#+8.:``5h@.Q(/.%,_-%;%.0",=/.1*'-",==*.%/,0;&/).,.%;)K=,1.g%$M%
&,+V/h.,1.B//M=*. 1#.%#+1(=*. 1-%/. -+1/&N,=0@. g)/.A&#;B/&./1. ,=.49998.U#&+%,+.o.)/.>/"M/&/8
:``58.f+)/&B##).o.O,1/&0#+8.:``Yh@. D+.V/+/&,=8.0/)-%/+1.01,S-=-1*. -0.(-V(.-+. 1(/.'&/0/+"/.#K
)-,1#%. S-#K-=%0. g-@/@. (-V(. "(=#&#'(*==. /. ,+). ",&S#(*)&,1/0h@. L#B/N/&8. #+"/. (-V(=*. 01,S=/
0/)-%/+10. /&#)/. 1(/. /&#0-#+. &,1/. ,+). 1(/. 0/)-%/+1.%,00. /&#)/). -0. #K1/+. (-V(/&. "#%',&/). 1#
0/)-%/+10.B-1(#;1.,+.#SN-#;0.S-#K-=%.gH-))#B0./1.,=@.49998.I;",0./1.,=@.4999h@.Q(/.01,S-=-0-+V
/KK/"1.#K.!O<.-0.+#1.#+=*.,.&/0;=1.#K.-+"&/,0/)."#(/0-#+.S/1B//+.',&1-"=/0.S;1.-1.,=0#.&/);"/0.1(/
S#11#%.&#;V(+/00.#K.1(/.0/)-%/+1.S/)8.&/);"-+V.1(/.0;&K,"/.0(/,&.K#&.,.V-N/+.K=#B.gO,1/&0#+.o
A=,"M8.:```h@.D1.(,0.S//+.0;VV/01/).1(,1.-&&/V;=,&-1-/0.,1.1(/.0/)-%/+1.0;&K,"/.,"1.,0.-+-1-,1#&0.K#&
/&#0-#+8.S/",;0/.#K.1;&S;=/+"/.V/+/&,1/).,1.1(/0/.0'#10.g)/.>/"M/&/./1.,=@.-+.'&/'@h@.Q(/&/K#&/8
1(/.%,"&#K,;+,.%,*.(,N/.,.)#;S=/./KK/"1.#+.&/%#N,=.#K.)-,1#%.S-#K-=%0@.Q(/*.V&,b/.#+.)-,1#%0
S;1. 1(/*. ,=0#. -+);"/. 1;&S;=/+"/. -+. 1(/. S#;+),&*. =,*/&. S*. S-#1;&S,1-#+. ,+). 1;S/. K#&%,1-#+8
1(/&/S*.,=1/&-+V.1(/."&-1-",=.S/).0(/,&.01&/00@.Q(-0.%,*.=/,).1#.,+./KK/"1-N/.&/%#N,=.#K."#%'=/1/
S-#K-=%.01&;"1;&/0.g-@/@.0=#;V(-+Vh@
G=1(#;V(. -1. -0. B/==. /01,S=-0(/). 1(,1. %-"&#$'(*1#S/+1(#0. g,+). S-#=#V*. -+. V/+/&,=h. -+K=;/+"/0
0/)-%/+1. 01,S-=-1*8. N/&*. =-11=/. -0. M+#B+. ,S#;1. 1(/. 0-V+-K-",+"/. #K. 1(/0/. '&#"/00/0. -+. 1(/
%#&'(#=#V-",=.)/N/=#'%/+1.#K.-+1/&1-),=.,&/,0@.D+.0-1;.1&/,1%/+10.#K.)-,1#%.-+(,S-1/).0/)-%/+10
B-1(.S-#"-)/0.0(#B/).,.&,'-)./&#0-#+.#K.1(/.0/)-%/+1.g)/.A#/&.:`5:8.f+)/&B##).,+).O,1/&0#+
:``Yh@.G.K-+/&.0/)-%/+1.K&,"1-#+.B,0.a;-"M=*.B-++#B/)..,+).1(/.0/)-%/+1.S/).K#&%/).&-''=/0
1(,1. ,&/. "(,&,"1/&-01-". K#&. +#+. "#(/0-N/. 0/)-%/+10. g>,S#&+. /1. ,=8. :``Yh@. Q(-0. 0;VV/010. 1(,1
)-,1#%0.,&/.,S=/.1#.",'1;&/.K-+/$V&,-+/).0/)-%/+1.,0.B,0.#S0/&N/).S*.)/.A&#;B/&./1.,=@.g4999h@
P&#01-"M.,+).7"F,N/.g:`6`h.",=";=,1/).1(,1.;'.1#.:9].1#++/0.#K.0/)-%/+1.B,0.,""&/1/).#+.1(/
S,+M0. #K. 1(/. >/S/+. /01;,&*. g<;KK#=M8. e&/,1. A&-1,-+h. -+. 0;%%/&@. D1. B,0. 0;VV/01/). 1(,1. 1(-0
%,1/&-,=.S/.1&,+0'#&1/).B-1(-+.1(/./01;,&*.K&#%.1(/."(,++/=0.1#.1(/.%;)K=,108.-+N#=N-+V.%-"&#$
'(*1#S/+1(#0.1#.1&,'.,+).S-+).1(/.%,1/&-,=@.Q(/.%,V+-1;)/.#K.0/)-%/+1. 1&,+0'#&1. 1#.#&.K&#%.,
%;)K=,18.-0.)/1/&%-+/).S*.1-),=.";&&/+10.gO#01%,8.:`^:i.A/==./1.,=@8.:``6h.,+).B-+).V/+/&,1/)
B,N/0.gO#01%,8.:`]6i.)/.?#+V/.,+).N,+.A/;0/M#%8.:``]i.A/==./1.,=@8.:``6h@.G1.%;)K=,108.B-+)
V/+/&,1/).B,N/0.,&/.S/=-/N/).1#.S/.-%'#&1,+1.K#&.&/0;0'/+0-#+.#K.0/)-%/+10.g>/.?#+V/.o.N,+
A/;0/M#%.:``]h@.F(&-01-/.,+).>*/&.g:```h.0(#B/).1(,1.#KK0(#&/.1&,+0'#&1.-0."#&&/=,1/).B-1(.1(/
B,N/. ,"1-N-1*.B(-=/. #+0(#&/. 1&,+0'#&1. -0. )/1/&%-+/). '&/)#%-+,+1=*. S*. 1(/.%,_-%;%. ";&&/+1
0'//)@. !&#0-#+. #K. 0/N/&,=. "%d0. #K. 0/)-%/+1. #"";&&/). );&-+V. 01#&%0. S;1. 1(-0. %,1/&-,=. B,0
&/'=/+-0(/).-+.,.K/B.),*0.;+)/&.",=%."#+)-1-#+0@.D+.1(-0.01;)*.1(/./KK/"1.#K.%-"&#$'(*1#S/+1(#0
B,0.+#1.-+N/01-V,1/)@..L#B/N/&8.,K1/&.)-01;&S,+"/.)-,1#%0.,=0#.&/"#=#+-0/. 1(/.0/)-%/+1.#N/&.,
'/&-#).#K.,.K/B.),*0.g>,S#&+./1.,=@.:``Yh.,+).1(/&/K#&/.1(/*."#;=).'#1/+1-,==*.'=,*.,.&#=/.-+.1(/
&/"#N/&*. K&#%. /&#0-#+. /N/+10@. D+. ,))-1-#+8. )/. A&#;B/&. /1. ,=. g4999h. #S0/&N/). 1(,1. )-,1#%
S-#K-=%0.B/&/. /KK-"-/+1. -+. 01,S-=-0-+V. 1(/. 0/)-%/+1. 0;&K,"/. ;+)/&.B-+). "#+)-1-#+0. 1(,1. ",;0/)
/&#0-#+.B(/+.)-,1#%.S-#K-=%0.B/&/.,S0/+18.01&/00-+V.1(/.'#1/+1-,=.&#=/.#K.S-#K-=%0.-+.=,&V/$0",=/
0/)-%/+1.1&,+0'#&1.'&#"/00/0@

Q(/. =-1/&,1;&/. 1(,1. /_-010. #+. 1(/. &#=/. #K. %-"&#$'(*1#S/+1(#0. -+. /"#%#&'(#=#V-",=. )*+,%-"0
%,-+=*.K#";0/0.#+.-)/+1-K*-+V.1(/.%/"(,+-0%0.#K.0/)-%/+1.01,S-=-0,1-#+.,+).1(/.K,"1#&0.1(,1.,&/
-%'#&1,+1. -+. 1(-0.'&#"/00@. D+.#&)/&. 1#. -)/+1-K*. 1(/. 0-V+-K-",+"/.#K. S-#V/+-". 01,S-=-0,1-#+. -+. 1(/
%#&'(#=#V*.#K."#,01,=.,&/,0. -1. -0.+/"/00,&*. 1#.a;,+1-K*. 1(/. -+K=;/+"/.#K.S-#=#V*. -+.',&,%/1/&0
;0/K;=.K#&.%#&'(#=#V-010.g/@V@.0/)-%/+1.K=;_h@.P#&./_,%'=/8.L/&%,+./1.,=@. g-+.'&/'h. 0(#B. 1(,1
1(/.-+"&/,0/. -+.',&1-";=,1/.0;0'/+)/).%,11/&. -+. 1(/.B,1/&."#=;%+.);&-+V.1(/.B-+1/&.%,*.S/. -+
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1(/.0,%/.&,+V/.,0.1(/.,%#;+1.#K.0/)-%/+1.1(,1.-0.)/'#0-1/). -+. 1(/.0;%%/&.g,+)./&#)/).-+. 1(/
,;1;%+h@.Q(-0.0;VV/010.1(,1.0#;&"/0.,+).0-+M0.K#&.1(-0.%,1/&-,=.01,*.=,&V/=*.B-1(-+.1(/./01;,&*.,0
B,0.,=0#.K#;+).S*.P&#01-"M.o.7"F,N/.g:`6`h@..D+.,))-1-#+8.&/=,1-N/=*.=-11=/.-0.M+#B+.,S#;1.1(/
%/"(,+-0%0.#K.01,S-=-0,1-#+@.Q(;0.K,&8.1(/.S-+)-+V.#K.0/)-%/+1.',&1-"=/0.S*.!O<.1#.K#&%.,.01,S=/
0;&K,"/. =,*/&. (,0. S//+. "#+0-)/&/). ,0. 1(/. M/*. '&#"/00. -+. 0/)-%/+1. 01,S-=-0,1-#+@. L#B/N/&8
&/"/+1=*. -1. (,0. S//+. 0(#B+. 1(,1. #1(/&. %/"(,+-0%0. ",+. S/. -%'#&1,+1. ,=0#@. Q(-0. -+"=;)/0. 1(/
&/);"1-#+. #K. 1(/. S#11#%. &#;V(+/00. #K. 1(/. S/). g)/.>/"M/&/. /1. ,=@. -+. '&/'@8. O,1/&0#+.o.A=,"M
:```h.,+).1(/.-%'#&1,+"/.#K.1(/.)*+,%-".N-0"#0-1*.,+).&(/#=#V*.#K.1(/.0/)-%/+1.B,1/&.-+1/&K,"/
g2;))*./1.,=@.:``5,h@

A-#=#V*.-0.=-M/=*.1#.(,N/.,.)-KK/&/+1.-%',"1.)/'/+)-+V.#+.1(/.1/%'#&,=.,+).0',1-,=.0",=/0.1(,1.,&/
-+N/01-V,1/)@.7#01.#K.1(/.&/0/,&"(.(,0.S//+.)#+/.#+.%-"&#$.#&.%/0#$0",=/08.B(-=/.%#&'(#=#V-",=
)*+,%-"0. ,&/. 1*'-",==*. 01;)-/). ,1. =,&V/&. 0",=/0@. 7#)/==-+V. ,''&#,"(/0. -+"=;)-+V. S-#V/+-"
'&#"/00/0.-+.0/)-%/+1.)*+,%-"0.",+.S/.',&1-";=,&=*.;0/K;=.B(/+.-+N/01-V,1-+V.1(/.-%'#&1,+"/.#K
S-#=#V*. -+. %#&'(#)*+,%-"0@. 2;))*. /1. ,=@. g:``5Sh. ,+). H-==#B0. /1. ,=@. g:``5h. B/&/. ,S=/. 1#
)/%#+01&,1/. 1(/. -%'#&1,+"/. #K. S-#=#V*. #N/&. 0(#&1. 1-%/. 0",=/0. ;0-+V. 1(/0/. M-+). #K. S-#$
0/)-%/+1,&*.%#)/=0@

D+.,.%#&/.'&-+"-',=.,+,=*0-08.N,+.)/.U#''/=./1.,=@.g-+.'&/00h.0(#B.1(,1.%;=1-'=/.01,S=/.01,1/0.#K
1(/. )-,1#%T0-=1. "#%'=/_. B-==. #"";&. -K. 1(/. +/"/00,&*. '#0-1-N/. -+1/&,"1-#+0. ,&/. '&/0/+1@. D+
',&1-";=,&8. -1. -0. &/a;-&/). 1(,1. 0-=1. /&#0-#+.)/"&/,0/0.B-1(. )-,1#%.S-#%,008. ,+). 1(,1. +/1. )-,1#%
V&#B1(.-+"&/,0/0.B-1(.0-=1."#+1/+1@.7;=1-'=/.01,S=/.01,1/0.,&/./_'/"1/).1#.#"";&.,1.-+1/&%/)-,1/
S#11#%.0(/,&.01&/00.N,=;/08.,+).,&/."(,&,"1/&-0/).,0./-1(/&.=#B.)-,1#%.T.=#B.0-=1.#&.(-V(.)-,1#%.T
(-V(. 0-=1. "#+)-1-#+0@. Q(/0/. ,;1(#&0. '&#N-)/. K-/=). /N-)/+"/. K&#%. 1(/. 7#=/+'=,,1. 1(,1. 1(/
)*+,%-"0.%-V(1.#"";&.,1.'(*0-",==*.&/,=-01-".&,+V/0.#K.S#11#%.0(/,&.01&/00@.H(/&/,0.1(/.K-&01.#K
1(/-&. ,00;%'1-#+0. -0. "#&&#S#&,1/). S*. %,+*. 01;)-/0. -+. 1(/. =-1/&,1;&/8. 1(/. 0/"#+). g)-,1#%. +/1
V&#B1(. &,1/. -+"&/,0/0. B-1(. -+"&/,0-+V. 0-=1. "#+1/+1h. -0. S,0/). #+. &/=,1-N/=*. =-%-1/). =,S#&,1#&*
/_'/&-%/+10@.G.&/"/+1.K-/=).01;)*.S*.7-))/=S;&V./1.,=@. g4999h8.,=0#.#+.1(/.7#=/+'=,,18.0(#B0
1(,1.&,1/0.#K.'&-%,&*.'&#);"1-#+.,1.,.0,+)*.,+).,1.,.0-=1*.0-1/.,&/.N/&*.0-%-=,&8.)/0'-1/.,+.#&)/&.#K
%,V+-1;)/.(-V(/&.)-,1#%.S-#%,00.,1. 1(/.0-=1*.0-1/@.F#+0/a;/+1=*. 1(/.S-#%,00. 1;&+#N/&. 1-%/.,1
1(/.0,+)*.0-1/.-0.%;"(.0(#&1/&@.Q(/.)-KK/&/+"/.S/1B//+.1(/.'&-%,&*.'&#);"1-#+.&,1/.,0.%/,0;&/)
S*.7-))/=S;&V./1. ,=@. g4999h.,+). 1(/.+/1.V&#B1(. &,1/.,0.%#)/==/).S*.N,+.)/.U#''/=./1. ,=@. g-+
'&/00h. -0. -+. 1(/.S-#=#V-",=. =#00.'&#"/00/0@.Q(/&/. -0. 01&#+V./N-)/+"/. 1(,1. 1(/.V&,b-+V.#+.%-"&#$
'(*1#S/+1(#0.S*.'&#1#b#,+8.%/-#K,;+,=.,+).%,"&#K,;+,=.,00/%S=,V/0.-0.%;"(.%#&/.-+1/+0/.,1
1(/. 0,+)*. 0-1/. gL,%/=0. /1. ,=@8. :``5h. 1(,+. ,1. 1(/. 0-=1*. 0-1/@. Q(/. )*+,%-"0. #K. 1(-0. -+1/&,"1-#+
S/1B//+.)-,1#%0.,+).V&,b/&0.+//).%#&/.01;)*@.7#&/#N/&8.,0.-0.,=0#.,00;%/).S*.N,+.)/.U#''/=
/1.,=@. g-+.'&/00h8. 0'/"-K-". V&#B1(. &,1/. #K. )-,1#%0.%,*.S/. -+N/&0/=*. &/=,1/). 1#. )-,1#%.S-#%,00@
L#B/N/&8.-1.B#;=).&/a;-&/.,.)/1,-=/).S-#V/#"(/%-",=.%#)/=.#K.)-,1#%.V&#B1(.1#.-+N/01-V,1/.1(/
&/=,1-N/. -%'#&1,+"/. #K. +;1&-/+108. -+#&V,+-". ",&S#+. ,N,-=,S-=-1*. ,+). S-#%,00. =-%-1,1-#+. 1#
"#&&#S#&,1/.1(-0.,00;%'1-#+@.<;"(.,.%#)/=8.B(-"(.0(#;=).,=0#.1,M/.-+1#.,""#;+1.'L.N,&-,1-#+08
-0.,.N/&*."#%'=/_.1,0M.1(,1.(,0.,1.'&/0/+1.+#1.S//+.,""#%'=-0(/).,1.,.0;KK-"-/+1.=/N/=@
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6.2.1 Scales and questions for research.

F-",&++#+,/0&+#/!#!5&#1$,-"#+,/0&#ST113T1U@
>/1,-=/).%#)/=0.K#&.V&#B1(.,+).V&#B1(.=-%-1,1-#+.#K.%-"&#$'(*1#S/+1(#0.,&/.01-==. =,"M-+V8.S;1
,&/. +//)/). K#&. '&/)-"1-+V. !O<. '&#);"1-#+. ,+). S-#%,00. )/N/=#'%/+1@. O&#"/00. %#)/=0. K#&
0/)-%/+1.S-+)-+V.,+)."#+0/a;/+"/0.K#&./&#),S-=-1*.,&/.;+,N,-=,S=/8.*/1@.C#."=/,&.-+0-V(1./_-010
-+. 1(/. =#00.'&#"/00/0.#K.%-"&#$'(*1#S/+1(#0[.B(,1.)/1/&%-+/0. 1(/-&.S-#%,00.gV&,b-+V8./&#0-#+8
%-V&,1-#+yh@.H(,1.-0.1(/.S,=,+"/.S/1B//+.V&#B1(.,+).=#00.'&#"/00/0y@

=,/0&#"(#+&%$1&'!#4/!,5&+#/+#$'(02&',&%#.)#4-&+&',&;/.+&',&#"(#.$"($01+#ST3TVV1U9
L#B. '&/)-"1,S=/. ,&/. 1(/. ',11/&+0. #S0/&N/)y. D0. 1(/&/. 0;KK-"-/+1. /N-)/+"/. K#&. 1(/. /_-01/+"/. #K
%;=1-'=/.01,S=/.01,1/0y

=,/0&#"(#+&%$1&'!#+!"-/7&#/'%#-&1".$0$+/!$"'#SWTV#X1U9
D0.0-=1.01#&,V/.,0.,."#+0/a;/+"/.#K.0/)-%/+1.01,S-=-0,1-#+.&/,==*.-%'#&1,+1.K#&.1(/.0/,0#+,=."*"=/
#K.<O7.-+.,+./01;,&*y.L#B.)#/0.1(/.0-=1.01#&/)T&/%#S-=-0/).-+1/&K/&/.B-1(.%#&'(#)*+,%-"0y

6.3 Bioturbation

jA-#1;&S,1-#+j. -0. 1(/. V/+/&,=. 1/&%. K#&. 1(/. %#N/%/+1. #K. 0/)-%/+1. ',&1-"=/0. S*. 1(/. ,"1-N-1*. #K
S/+1(-". ,+-%,=0@. >/'#0-1$K//)-+V. S/+1(#0. ;0/0. 1/+1,"=/08. ,''/+),V/0. ,+). %#;1(. ',&10. 1#
"#+0;%/. ,+). &/B#&M. N,&-#;0. "#%'#+/+10. #K. 1(/. 0/)-%/+18. #K1/+. ,1. &/%,&M,S=*. &,'-). &,1/0
gQ(,*/&8. :`5Yh@. D+. ,))-1-#+8.%,+*. 0'/"-/0. -&&-V,1/. 1(/-&. )B/==-+V0. S*. S/,1-+V. ,''/+),V/08. S*
'/&-01,=1-".%#N/%/+10.#&.S*.#0"-==,1-+V.=-M/.'-01#+0.-+.1(/-&.1;S/0@.Q(/0/.,"1-N-1-/0.(,N/.)&,%,1-"
/KK/"10. #+. %,+*. -%'#&1,+1. '&#'/&1-/0. #K. 1(/. 0/)-%/+18. -+"=;)-+V. S-#V/#"(/%-01&*8. %-"&#S-,=
,"1-N-1*8. S/+1(-". "#%%;+-1*. /"#=#V*. ,+). "#+1,%-+,+1. 1&,+0'#&1. g&/N-/B/). S*. A/&+/&8. :`598
G==/&8.:`548.E=0/+./1.,=@8.:`548.I#'/b./1.,=@8.:`5`8.A#;)&/,;.:``6h@.O,&1-"=/.&/B#&M-+V.&,1/0.#K
%,+*. 0'/"-/0. (,N/. S//+. )-&/"1=*. #S0/&N/). -+. 1(/. =,S#&,1#&*. g&/N-/B/). S*. F,%%/+8. :`59i
Q(,*/&8. :`5Yh@. Q(/0/. 01;)-/0. (,N/. -)/+1-K-/). ,. +;%S/&. #K. )-KK/&/+1. ',&1-"=/. 1&,+0'#&1
%/"(,+-0%0@. O,&1-"=/0. %,*. S/. "#==/"1/). ,1. 1(/. 0;&K,"/. #&. ,1. gN,&-,S=/h. )/'1(8. ,+). )/'#0-1/)
/-1(/&.,1.)/'1(.#&.#+.1(/.0;&K,"/@.Q(/.)-N/&0/."#%S-+,1-#+0.#K.#&-V-+.,+).)/'#0-1-#+.#K.',&1-"=/0
(,0. =/,). 1#. "=,00-K-",1-#+0. -+. )-KK/&/+1. 1*'/0. #K. S-#1;&S,1#&0. gH(/,1"&#K1. /1. ,=@8. :``\h@. D+. 1(/
K-/=)8. S-#1;&S,1-#+. -0. ;0;,==*. a;,+1-K-/). ;0-+V. '&#K-=/0. #K. 1&,"/&08. /@V@. &,)-#+;"=-)/0. 0;"(. ,0
4Y\Q(8.4:9OS8.6A/.gG==/&.o.F#"(&,+.:`6^i.C#b,M-./1.,=@8.:`66h8."(=#&#'(*==$,.g<;+./1.,=@8.:``:h8
,&1-K-"-,=.',&1-"=/0.0;"(.,0.V=,00.S/,)0./1"@.g/@V@.H(/,1"&#K1.:``:8.:``4h8.#&.-0#1#'-",==*.=,S/==/)
,=V,/.gI/N-+./1.,=@8.:``6i.7-))/=S;&V./1.,=@8.4999h@.H(/+.;0-+V.1&,"/&.'&#K-=/08.',&1-"=/.%-_-+V
-0.a;,+1-K-/).S*.K-11-+V.%#)/==/).'&#K-=/0.B-1(.#S0/&N,1-#+0.S*.1;+-+V.1(/.%-_-+V.',&,%/1/&g0h@
F=,00-",==*8. S-#1;&S,1-#+. -0. %#)/==/). ,0. ,. )-KK;0-#+$,+,=#V;/. ge#=)S/&V. o. U#-)/8. :`^4i
A#;)&/,;8.:``6h@.L#B/N/&8.%#&/."#%'=/_.%#)/=0. ,&/. +//)/).#K1/+. 0-+"/. 1(/. '&#K-=/0. )#.+#1
"#&&/0'#+).1#.B(,1.-0./_'/"1/).,0.,.&/0;=1.#K.)-KK;0-N/.%-_-+V.#+=*@.7/"(,+-01-".%#)/=0.K#&.1(-0
'&#"/008. ",==/). +#+$=#",=. /_"(,+V/. %#)/=08. (,N/. S//+. )/N/=#'/). S*. 0/N/&,=. ,;1(#&08. %#01
+#1,S=*.-+.1(/.0/%-+,=.','/&0.#K.A#;)&/,;.:`5^,8S.,+).A#;)&/,;.o.D%S#)/+.:`56h@.<#/1,/&1./1
,=@.g:``^h.(,N/.)/N/=#'/).,.%/1(#).1#.)/&-N/.1(/.%#01.',&0-%#+-#;0.+#+$=#",=./_"(,+V/.%#)/=
K&#%.#S0/&N/).1&,"/&.'&#K-=/0@

G+-%,=0. 1*'-",==*. ,&/. 0/=/"1-N/. -+. 1(/. 1*'/. #K. ',&1-"=/0. 1(/*. 1,M/. ;'. ,+). )-0'=,"/@. G0. ,
"#+0/a;/+"/8./01-%,1/0.#K.S-#1;&S,1-#+.&,1/0.)/'/+).#+.1(/.1&,"/&.;0/)@.!01-%,1/).&,1/0.1/+).1#
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S/. (-V(/&. B(/+. 1(/. 1&,"/&. -0. 0(#&1/&$=-N/)8. '&#S,S=*. S/",;0/. K&/0(. ',&1-"=/0. ,&/. 1,M/+. ;'
'&/K/&/+1-,==*.,+).%#N/).K,01/&.1(,+.c#=)d.',&1-"=/0.B(-"(.(,N/.0%,==/&.+;1&-1-#+,=.N,=;/.g<%-1(
/1. ,=@8. :``4h.</=/"1-N-1*. (,0. S//+.)/0"&-S/). ,=0#.B-1(. &/0'/"1. 1#. ',&1-"=/. 0-b/@. Q(-0.%,*. (,N/
"#+0/a;/+"/0.K#&.1(/.0/)-%/+1."#%'#0-1-#+.g0//.S/=#Bh@

G=1(#;V(. S-#1;&S,1-#+. -0. ,. K,-&=*. "#%%#+. '(/+#%/+#+8. =,&V/. ,+). -%'#&1,+1. S-#1;&S,1-+V
#&V,+-0%0. ,&/. +#1. ;S-a;-1#;0@. Q(/*. ,&/. 1*'-",==*. "#+K-+/). 1#. 1(/. j%,1;&/j. #&. j;+)-01;&S/)j
"#%%;+-1*. 1*'/8. +&'+2. O/,&0#+. o. 2#0/+S/&V. g:`65h@. G0. /+(,+"/). ",&S#+. =#,)-+V. #&. /N/+
/+(,+"/). =#,)-+V. B-1(. -+/&1. K-+/. ',&1-"=/0. 01&/00/0. S/+1(-". "#%%;+-1-/08. =,&V/. ,+). )//'$
S;&&#B-+V.,+-%,=0.1/+).1#.)-0,''/,&.K&#%.1(/."#%%;+-1*@.Q(/*.,&/.&/'=,"/).S*.0%,==.0;&K,"/$
)B/==-+V.S/+1(-".0'/"-/08.1*'-",==*.'#=*"(,/1/0@.Q(-0."#%%;+-1*.&/0'#+0/.-0.,.',&,)#_8.0-+"/.-1
"#;=).S/./_'/"1/).1(,1./+(,+"/).",&S#+.)/'#0-1-#+.B#;=).-%'&#N/.1(/.K##).,N,-=,S-=-1*.K#&.1(/
S/+1(-".0'/"-/0@.>,;B/./1.,=@.g:``5h.,+).L/&%,+./1.,=@.g:```h.(,N/.)-0";00/).1(/.'&#S=/%.K&#%
)-KK/&/+1.'#-+10.#K.N-/B@.>,;B/./1.,=@.g:``5h.;0/).,+.,+,=*1-",=.)-,V/+/1-".%#)/=."#%'#0/).#K.,
S-#1;&S,1/).1#'.=,*/&.,+).,.+#+$S-#1;&S,1/). =,*/&8. K#&"/).S*.,."#+01,+1.K=;_.#K.#&V,+-".",&S#+
,+).,."#+01,+1.0/)-%/+1.,""&/1-#+.&,1/@

H-1(.1(-0.%#)/=.1(/*.",=";=,1/).1(/.%-+/&,=-0,1-#+.&,1/.g/_'&/00/).,0.,.K&,"1-#+.#K.1(/.,&&-N-+V
K=;_h. ,1. 1(/. S#11#%. )/'1(. #K. 1(/. S-#1;&S,1/). =,*/&. ,0. ,. K;+"1-#+. #K. S-#1;&S,1-#+. &,1/. ,+). #K
a;,=-1*. gK-&01$#&)/&. )/V&,),1-#+. &,1/h. #K. 1(/. #&V,+-". K=;_@. Q(/. %#)/=. 0(#B0. 1(,18. ,=1(#;V(
S-#1;&S,1-#+. ,=B,*0. -+"&/,0/08. 1(/. K&,"1-#+. #K. 1(/. #&V,+-". K=;_. %-+/&,=-0/). ,1. )/'1(. -+. 1(/
0/)-%/+1. &/0'#+)0. -+. ,. +#+$=-+/,&. B,*@. P#&. N/&*. &/K&,"1#&*. #&V,+-". %,11/&8. 1(/. "(,+V/. -+
%-+/&,=-0,1-#+.&,1/.,1.)/'1(.-0.+/V=-V-S=/@.R/&*.=,S-=/.#&V,+-".%,11/&.-0.,=B,*0.)/V&,)/).S/K#&/.-1
",+. S/. %-_/). )//'. -+. 1(/. 0/)-%/+18. /_"/'1. -K. S-#1;&S,1-#+. &,1/0. B#;=). /_"//). ,+*. &/,=-01-"
&,+V/@. E+=*. ,1. -+1/&%/)-,1/. a;,=-1*. B-==. S-#1;&S,1-#+. ,"1-N-1*. S/. ,S=/. 1#. S&-+V. )#B+. ,+
,''&/"-,S=/. K&,"1-#+. #K. 1(/. -+"#%-+V. K=;_@.L/&%,+. /1. ,=@. g:```h. 0(#B. 1(,1. ,1. =/,01. #+/. /_1&,
K,"1#&.0(#;=).S/."#+0-)/&/).1#./_'=,-+.,+.,"1;,=.&/);"1-#+.#K.S-#%,00.#K.)//'.S-#1;&S,1#&0.B-1(
-+"&/,0-+V. #&V,+-". K=;_. -+1#. 1(/. 0/)-%/+1@. Q(/*. 0(#B. B-1(. ,. 0-%'=/. )-,V/+/1-". %#)/=. 1(,1
S-#1;&S,1-#+. ,=B,*0. =/,)0. 1#. %#&/. &/);"-+V. "#+)-1-#+0. -+. 1(/. 0/)-%/+1@. Q(-0. ",+. S/. ',&1=*
"#;+1/&,"1/).S*.N/+1-=,1-#+.#K. 1(/. 0/)-%/+1. S*. ,+-%,=. ,"1-N-1*@.L#B/N/&8. 0-+"/. 0#%/. #&V,+-"
%,11/&. -0. =#01. 1#. 1(/. +#+$S-#1;&S,1/). =,*/&. ,+). 0-+"/. 1(-0. ,%#;+1. -+"&/,0/0. B-1(. -+"&/,0-+V
S-#1;&S,1-#+8.1(/&/.-0.,.=-%-1.1#.1(/./KK-"-/+"*.B-1(.B(-"(.N/+1-=,1-#+.",+.'&/N/+1. 1(/.0/)-%/+1
K&#%.S/"#%-+V.01&#+V=*.&/);"-+V@.A,0/).#+.1(/0/.&/0;=108. 1(/*.'&/)-"1. 1(,1.g-h."=#VV-+V.#K. 1(/
0/)-%/+1. S*. )/'#0-1-#+. #K. K-+/. %,1/&-,=. 0(#;=). (,N/. 0-%-=,&. )/1&-%/+1,=. /KK/"1. #+. 1(/
S-#1;&S,1#&0.,0. -+"&/,0/).#&V,+-". =#,)-+V@.g--h.Q(/. 1&,+0-1-#+.S/1B//+."#%%;+-1-/0.)#%-+,1/)
S*. S-#1;&S,1#&0. 1#. "#%%;+-1-/0. )#%-+,1/). S*. 0;&K,"/. )/'#0-1. K//)/&0. 0(#;=). S/. 0(,&'8. 0-+"/
N/+1-=,1-#+.#K. 1(/.0/)-%/+1.B#;=).)/"&/,0/.B-1(.)-0,''/,&,+"/.#K. 1(/.S-#1;&S,1#&08. =/,)-+V. 1#
/N/+.%#&/.,)N/&0/."#+)-1-#+0.-+.1(/.0/)-%/+1@.g---h.I,&V/.S-#1;&S,1-+V.,+-%,=0.0(#;=)."&/,1/.,
+-"(/. K#&.,. 0;-1/.#K.,00#"-,1/). 0'/"-/0.,0.,."#+0/a;/+"/.#K. 1(/-&.,"1-N-1*. =/,)-+V. 1#. /+(,+"/)
,N,-=,S-=-1*.#K.S#1(.K##).,+).#_*V/+.,1.)/'1(.-+.1(/.0/)-%/+1@.Q(/0/.a;,=-1,1-N/.'&/)-"1-#+0.,&/
-+.=-+/.B-1(.#S0/&N,1-#+0.#+.1(/./KK/"10.#K.,.S&#,)."=,00.#K.#&V,+-".B,01/.,+)T#&.K-+/.0/)-%/+1
);%'-+V0. #+. S/+1(-". "#%%;+-1-/0. gR,=/+1/. /1. ,=@8. :``4h@. G00#"-,1-#+0. S/1B//+. =,&V/
S-#1;&S,1-+V.,+-%,=0.,+).%/-#K,;+,=.,+).%,"&#K,;+,=.,00/%S=,V/0.,&/.B/==.M+#B+8./@V@.2/-0/
g)-N.';S=@h.K#&.K-&'$,"0/#1/-$'/@.Q(/.&/N/&0/.'&#"/008.0'/"-/0.S/-+V./_'/==/).,0.,."#+0/a;/+"/
#K. S-#1;&S,1-+V. ,"1-N-1*8. (,0. S//+. /_1&/%/=*. B/==. )#";%/+1/). K#&. K-&'$,"0/# 1/-$'/. ,+)
@"-"45$21#0'/"-/0.S*.P=,"(.g)-N@.';S=@h@
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Q(/. ,"1-N-1-/0. #K. S-#1;&S,1#&0. ,+). 1(/-&. "#+0/a;/+"/0. =-01/). (/&/. 1*'-K*. S-#1;&S,1#&0. ,0
/"#0*01/%./+V-+//&0@.Q(/-&.)*+,%-"0.,&/."(,&,"1/&-0/).S*.,.(-V(.)/V&//.#K.%;1;,=.)/'/+)/+"/8
"#$#'/&,1-#+.,+).'#0-1-N/. -+1/&,"1-#+0@.>;/. 1#. 1(/.+#+$=-+/,&. -+1/&,"1-#+.S/1B//+.S-#1;&S,1-#+
&,1/. ,+). 1(/. K&,"1-#+. #K. -+"#%-+V. #&V,+-". K=;_. %-_/). )//'=*. -+1#. 1(/. 0/)-%/+18. -+)-N-);,=
S-#1;&S,1#&0.)/'/+)#+.1(/.'&/0/+"/.#K.#1(/&.S-#1;&S,1#&0.-+.#&)/&.1#.'&#N-)/.0;KK-"-/+1.K##).,1
1(/.)/'1(.B(/&/.1(/*.,&/.K//)-+V@.<-%-=,&=*8.0;KK-"-/+1.N/+1-=,1-#+.,"1-N-1*.-0.&/a;-&/).1#.'&/N/+1
1(/. 0/)-%/+1. K&#%. S/"#%-+V. ,+#_-". ,+). ",+.%#01. '&#S,S=*. #+=*. S/. ,"(-/N/). -K. ,. 0;KK-"-/+1
'#';=,1-#+.)/+0-1*.#K.S-#1;&S,1#&0.-0./01,S=-0(/)8.',&1-";=,&=*.-+.+#+$'/&%/,S=/.0-=1*.0/)-%/+10@
Q(/&/K#&/.1(/."#+)-1-#+0.K#&."#%'=-",1/).)*+,%-"0.g/@V@.1(/.#"";&&/+"/.#K.%;=1-'=/.01,S=/.01,1/08
/01,S=-0(%/+1.#K.',1"(*.)-01&-S;1-#+0. -+.,.V&,);,==*.N,&*-+V./+N-&#+%/+1h.0//%.1#.S/.K;=K-==/)
K#&. 1(/0/. 0'/"-/0@. P-/=). /N-)/+"/. K#&. /_"=;0-#+. #K. #1(/&. 0'/"-/0. S*. K-&'$,"0/# 1/-$'/. ,+)
1(/&/K#&/.1(/./01,S=-0(%/+1.#K.',1"(/0.)#%-+,1/).S*.1(-0.0'/"-/0.,+).-10.,00#"-,1/).,00/%S=,V/
gP=,"(8.P=,"(./1.,=@h.,=0#.'#-+10.-+.1(-0.)-&/"1-#+@.Q(/&/.-0.+//).K#&.S#1(.1(/#&/1-",=.g%#)/==-+Vh
,+).K-/=).N,=-),1-#+.01;)-/0.1#./_'=#&/.1(/.)*+,%-"0.#K.S-#1;&S,1#&0.,0.M/*.0'/"-/0.-+.0/)-%/+1
"#%%;+-1-/0@

Q(/.&/=/N,+"/.#K.1(/0/.'&#"/00/0.,+).-+1/&,"1-#+0.K#&./"#%#&'(#=#V-",=.&/0/,&"(.)/'/+)0.#+.1(/
)/V&//. 1#. B(-"(. S-#1;&S,1-+V. 0'/"-/0. %#)-K*. 1(/. 0/)-%/+1. ,+). 1(/. 0/)-%/+1,1-#+T/&#0-#+
'&#"/00/0@.<;"(.%#)-K-",1-#+.%,*.S/.1(/.&/0;=1.#K.)-KK/&/+1.'&#"/00/0[

=&0&,!$8&# 24!/X&# /'%# 5/'%0$'7# "(# 4/-!$,0&+#S*. )/'#0-1. K//)/&0.%,*. V-N/. &-0/. 1#. V&,)/). S/)08
B(/&/.1(/.V&,-+.0-b/."#%'#0-1-#+.#K.1(/.S/).N,&-/0.B-1(.)/'1(.,0.,."#+0/a;/+"/.#K.S-#1;&S,1-#+@
R,+.<1&,,1/+. g:`]4h.(,0. K-&01.)/0"&-S/). 1(/.'(/+#%/+#+. K#&.K-&'$,"0/#1/-$'/. S/)08.B(/&/. ,
=,*/&. #K. 0(/==. K&,V%/+10. ,+). #1(/&. "#,&0/. ',&1-"=/0. %,*. )/N/=#'. ;+)/&+/,1(. 1(/. S-#1;&S,1/)
=,*/&@.D1.(,0.S//+./_1/+0-N/=*.01;)-/).-+.S/)0.#K.1(-0.,+).#1(/&.0'/"-/0.g/@V@.F,)z/8.:`6^8.:`6`h@
H(/1(/&.1(/.,+-%,=0.,"1-N/=*.#&.',00-N/=*.0/=/"1.K-+/&.',&1-"=/0.-0.;+"=/,&8.S;1.1(/."#%'#0-1-#+
#K.1(/.%,1/&-,=.-+V/01/).S*.)/'#0-1.K//)/&0.1/+)0.1#.S/.%#&/.)#%-+,1/).S*.K-+/&.',&1-"=/0. 1(,+
1(/. 0;&&#;+)-+V.0/)-%/+1@.G."#+0/a;/+"/.#K. 1(-0. -0. 1(,1. K,/"/0.#K.)/'#0-1. K//)/&0.;0;,==*.,&/
&-"(/&. -+. #&V,+-".%,1/&-,=. 1(,+. 1(/. 0/)-%/+1. 1(/*. ,&/. K//)-+V.#+. g#&V,+-".%,11/&. "#+1/+1. -0. ,
)-&/"1.K;+"1-#+.#K.1(/.0;&K,"/.#K.1(/.0/)-%/+1.V&,-+08.,+).,.=,&V/.K&,"1-#+.#K.-1.-0.;+,11,-+,S=/.K#&
)-V/01-N/./+b*%/0h.gL*==/S/&V8.:`6]h@.cF#+N/*#&$S/=1j.)/'#0-1.K//)/&08.B(-"(.K//).,1.)/'1(.,+)
)/'#0-1.1(/-&.K,/"/0.,1.1(/.0/)-%/+1.0;&K,"/8.S&-+V.K-+/&.',&1-"=/0.1#.1(/.0;&K,"/8.B(/&/.1(/*.%,*
S/.'&#+/.1#./&#0-#+@

F5)+$,/0#%$+!2-./',&3#K.1(/.S/).0;&K,"/.-0.,.)-&/"1."#+0/a;/+"/.#K.S;&&#B-+V.#&.%#N/%/+1.#K
S/+1(-".,+-%,=0.1(&#;V(.1(/.0/)-%/+1@.Q(/.)/01,S-=-0,1-#+.#K.1(/.S/).0;&K,"/.,0.,."#+0/a;/+"/
#K. ,+-%,=. %#N/%/+1. (,0. S//+. &/'#&1/). -+. ,. +;%S/&. #K. ",0/0@. EK1/+8. /0'/"-,==*. K#&. 0;&K,"/
)/'#0-1. K//)/&08. -1. -0. )-KK-";=1. 1#. )-01-+V;-0(. 1(/. /KK/"10. #K.%#N/%/+1. K&#%. 1(/. /KK/"10. );/. 1#
V&,b-+V. #+. 1(/. %-"&#$'(*1#S/+1(#0@. >-&/"1. )-01;&S,+"/. %;01. S/. -+N#=N/). 1#. /_'=,-+. 1(/
)/01,S-=-0,1-#+.#K. 1(/. S/). ",;0/). S*. 0;0'/+0-#+. K//)/&08. /@V@. 1(/. "#"M=/.@&-/+!"%&-1/# &%20&
gH-==#B0./1.,=8.:``5h@

E-/:$'7#"'#1$,-"45)!".&'!5"+.&/);"/0.1(/.01,S-=-0-+V./KK/"10.#K.1(/.=,11/&@.e&,b-+V.,+)T#&.)-&/"1
'(*0-",=.)-01;&S,+"/.(,0.S//+.-+N#M/).,0.1(/.%/"(,+-0%.S*.B(-"(.0;&K,"/.)/'#0-1.K//)/&0.%,*
)/01,S-=-0/. 1(/.0/)-%/+1.S/)@.H-==#B0./1.,=@. g:``5h.)/0"&-S/.,+).%#)/=. 1(/./KK/"1.#K.I/,"1/
./0!5$,/. #+. 0/)-%/+1. 01,S-=-1*@. Q(/*. 0(#B. 1(,1. 1(/. )/01,S-=-0-+V. /KK/"1. #K. 1(/. 0'/"-/0. -0
'&#+#;+"/). S;1. N/&*. 0'/"-K-"@. Q(/. "=,%0. )#. +#1. "(,+V/. 1(/. "&-1-",=. /&#0-#+. 1(&/0(#=)8. S;1
0-V+-K-",+1=*.-+"&/,0/.1(/.,%#;+1.#K.0/)-%/+1.&/0;0'/+)/).#+"/.1(/.1(&/0(#=).(,0.S//+.',00/)@



!"#$%#&'(#)*+,%-".'&#"/00/0.-+.1(/.2(-+/$ 34546 .......7,&"(8.499:
7/;0/.<"(/=)1.>/=1,

6 – 9

e/&)#=. o. L;V(/0. g:``\h. ,+). e&,+1. o. >,S#&+. g:``\h. )/0"&-S/. 1(/. )/01,S-=-0-+V. /KK/"1. #K
V&,b-+V. S*. @"-"45$21# 8"02!/!"-. #+. %-"&#S/+1(-". ,=V,/@. C#1/8. (#B/N/&8. 1(,1. )/'/+)-+V. #+
"-&";%01,+"/0.1(-0.0'/"-/0.%,*.,=0#.-+"&/,0/.0/)-%/+1.01,S-=-1*.g0//.S/=#Bh@

P$-&,!#-&+2+4&'+$"'.-0.',&1.#K.1(/.,+-%,=0j.,"1-N-1-/0@.A;&&#B./_",N,1-#+8.',&1-"=/.'&#"/00-+V.K#&
K//)-+V. ,+). #1(/&. ,"1-N-1-/0. S&-+V. ',&1-"=/0. -+1#. 0;0'/+0-#+8. ,+). 1(-0. %,*. /+(,+"/. g',&1-"=/$
0/=/"1-N/h.&/0;0'/+0-#+.g2(#,)08.:`6\h@.>/.>/"M/&/./1.,=@.g4999h.(,0.)/0"&-S/).1(/.'&#"/00.-+
)/1,-=.K#&.F#&#'(-;%.N#=;1,1#&@

@5/'7$'7#+&%$1&'!#1$,-"!"4"7-/45).S*."#+01&;"1-+V.%#;+)0.,+).S;&&#B0.%,*."&/,1/.'#-+10
B(/&/.";&&/+1.-%',"1.-0.%#&/.-%'#&1,+1.,+)./&#0-#+.",+.01,&1.g!"M%,+./1.,=@8.:`5:h@
I2,2+# &J,-&!$"'# /'%# .2--"6# ,"'+!-2,!$"'. %,*. 01,S-=-0/. 1(/. 0/)-%/+1. S/",;0/. ',&1-"=/0. ,&/
V=;/). 1#V/1(/&. -+1#."#+0#=-),1/).01&;"1;&/0@.H(/&/.S;&&#B0.'&#1&;)/.,S#N/. 1(/. 0/)-%/+1. 1(/*
%,*.'&#1/"1.1(/.;+)/&=*-+V.0/)-%/+1.K&#%./&#0-#+.S*."&/,1-+V.0M-%%-+V.K=#B.g/@V@.7/,)#B0.o
2/-)8. :`^^i. H-))#B0. /1. ,=@8. 4999h@. Q(-08. (#B/N/&8. )/'/+)0. #+. S;&&#B. (/-V(18. )/+0-1*. ,+)
)-,%/1/&@

@5/'7$'7#+&%$1&'!#4"-"+$!).S*.1(/."&/,1-#+.#K.N#-)0.-+.1(/.0/)-%/+1.gK//)-+V.N#-)08.S;&&#B0h
#&.S*.1(/."#%',"1-#+.#K.0/)-%/+1.,0.,."#+0/a;/+"/.#K.S;&&#B-+V.g/@V@.7/,)#B0.o.Q,-18.:`5`i
?#+/0.o.?,V#8.:``Y8.I-%-,.o.2,KK,/==-8.:``6h.%,*."(,+V/.1(/./&#)-S-=-1*.#K.1(/.S/)@

A/",;0/.#K.1(/.)-N/&0-1*.#K.'&#"/00/0.-+N#=N/)8.-1.-0.-%'#00-S=/.1#.'&/)-"1.1(/-&.+/1.#;1"#%/.#+
0/)-%/+1. 01,S-=-1*. K#&. ,. ',&1-";=,&. %,"&#S/+1(-". "#%%;+-1*@. Q(/. )-KK-";=1-/0. #K. %/,0;&-+V
0/)-%/+1./&#)-S-=-1*.gO,1/&0#+.o.A=,"M8.:```h.(,N/.'&/N/+1/).1(/.S;-=)$;'.#K.,.=,&V/.),1,S,0/
K&#%.B(-"(.01,1-01-",=."#&&/=,1-#+0."#;=).S/.)/);"/)@.Q(/&/.-0.,.+//).K#&.)/)-",1/).K-/=).01;)-/0
,1. 0',1-,=. 0",=/0. B(-"(. ,&/. . &/=/N,+1. 1#. /01;,&-+/. V/#%#&'(#=#V*@. </)-%/+1. 01,S-=-1*
"(,&,"1/&-01-"0. 0(#;=). S/. 01,1-01-",==*. &/=,1/). 1#.%,"&#S/+1(-". "#%%;+-1*. "#%'#0-1-#+8. ,+). ,
(-/&,&"(*.#K.&/=/N,+1.'&#"/00/0.0(#;=).S/./01,S=-0(/)@

6.3.1 Scales and questions for research

F-",&++# +,/0&Y# T3TV# ,1@. 7#01. -%'#&1,+1. a;/01-#+. -0. (#B. 1(/. )-KK/&/+1. '#00-S=/. ,"1-#+0. #K
%,"&#K,;+,. 0",=/. 1#. #+/. ,+#1(/&8. (#B. K#&"-+V. %,*. )/1/&%-+/. B(-"(. #K. 1(/. '#00-S=/. /KK/"10
)#%-+,1/0@.O&#"/00.%#)/==-+V.#K.S-#1;&S,1-#+./KK/"10.#+.0/)-%/+1."#%'#0-1-#+.-0.=,&V/=*.=,"M-+V
,=0#8.,0.%#01.%#)/==-+V.(,0."#+"/+1&,1/).#+.'&#K-=/0.#K.#&V,+-".%,11/&.,+)T#&.#K.1&,"/&0@

F/!,5# +,/0&Y# TVV# 13TX1@. L#B. -%'#&1,+1. ,&/. S-#1-". -+1/&,"1-#+0. K#&. /01,S=-0(-+V. /_"=;0-N/
',1"(/0.)#%-+,1/).S*.#+/.#&.,.K/B.M/*.0'/"-/0y.F,+.1(/.K-&'$,"0/#3#@"-"45$21.1*'/.#K.%;1;,=
/_"=;0-#+.S/./_1&,'#=,1/).1#.#1(/&.,00/%S=,V/0y.L#B.-%'#&1,+1.-0.1(-0.K#&.1(/..&/=,1-#+.S/1B//+
'(*0-",=. K#&"-+V. ,+). "#%%;+-1*. "#%'#0-1-#+8. ,+). -10. +#+$=-+/,&-1*y. D0. 1(/&/. -+K=;/+"/. #K
/01;,&-+/$0",=/.'&#"/00/08.0;"(.,0.1(/.,N,-=,S-=-1*.#K.K##)8.0-=1.,+).<O78.#+.1(/.=#",=.)*+,%-"0
#K.S-#1;&S,1-+V.0'/"-/0.,+).1(/&/K#&/.#+.1(/.K#&"-+V$"#%%;+-1*.&/=,1-#+y

6.4 Biodepositors / Reef-builders

A-#)/'#0-1-#+. -0. 1(/. )-&/"1. K-=1/&-+V. ,+). )/'#0-1-#+. #+1#. 1(/. 0/)-%/+1. 0;&K,"/. #K. 0;0'/+)/)
0/)-%/+1. ,+). #&V,+-". %,11/&@. D1. -0. %/)-,1/). 1(&#;V(. g'/&%,+/+1. #&. K,";=1,1-N/h. 0;0'/+0-#+
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K//)/&0@.D%'#&1,+1.0;0'/+0-#+$K//)-+V.0'/"-/0.-+.>;1"(./01;,&-/0.,&/.1(/."#"M=/.@&-/+!"%&-1/
&%20&8. 1(/.%;00/=.I)!$02+# &%20$+8. 1(/. ?,',+/0/. #*01/&.@-/++"+!-&/# 7$7/+8. ,+). 1(/. "=,%.I)/
/-&'/-$/@. D%'#&1,+1. 0'/"-/0. 1(,1. ",+. 0B-1"(. S/1B//+. 0;&K,"/. )/'#0-1. K//)-+V. ,+). 0;0'/+0-#+
K//)-+V. ,&/.I/,"1/# ./0!5$,/. ,+). =,-".$,20/-$/# 40/'/8. S;1. #1(/&. 0'/"-/0. %,*. K//). ,=0#. ,0
0;0'/+0-#+.K//)/&0.1#.,."/&1,-+./_1/+1@

e&#00. &,1/0. #K. S-#)/'#0-1-#+. ",+. S/. N/&*. (-V(@. <;0'/+0-#+. K//)-+V. S-N,=N/0. 1*'-",==*. (,N/
"=/,&,+"/.&,1/0.-+.1(/.#&)/&.#K.0/N/&,=.=-1/&0.'/&.(#;&.K#&.,.:.V.GP>H.,+-%,=.gL/-'./1.,=@8.:``]h@
G0.1(/0/.,+-%,=0.#K1/+.#"";&.,1.(-V(.=#",=.S-#%,00/0.gL/&%,+./1.,=@8.:```h8.S-#)/'#0-1-#+.",+
/,0-=*.S/.-+.1(/.#&)/&.#K.9@:$:.MV.'/&.%4.'/&.),*.-+.1(/.0;0'/+0-#+.K//)/&.S/)0@.>;/.1#.0/=/"1-N/
K//)-+V8.%#01.#K.1(-0.%,1/&-,=.B-==.S/.K-+/$V&,-+/).,+).#&V,+-"$&-"(.',&1-"=/08.B(-"(.1/+).1#.S/
'/==/1-b/). S*. 1(/. ,+-%,=0@. P&#%. 1(/. '#-+1. #K. N-/B. #K. 0-=1. ,"";%;=,1-#+. ,+). %#&'(#=#V-",=
/N#=;1-#+.#K.1(/.S/)8.1(/.K,1/.#K.S-#)/'#0-1/).0/)-%/+1.-0.N/&*.-%'#&1,+1@.<'/"-/0.g/@V@.%;00/=08
#*01/&0h.1(,1.S;-=).S,+M0.#&.&//K08.-@/@.01&;"1;&/0.'&#1&;)-+V.K&#%.1(/.0/)-%/+1.,+).'&#1/"1-+V.1(/
0/)-%/+1. 0;&K,"/. K&#%. )-&/"1. -%',"1. S*. ";&&/+108. %,*. "&/,1/. K,N#;&,S=/. "#+)-1-#+0. K#&
,"";%;=,1-#+. #K. 1(/. S-#)/'#0-1/). %,1/&-,=. -+. 1(/. S/). ,+). "#+0/a;/+1=*. K#&. ,. 01/,)*
,"";%;=,1-#+.#K.%,1/&-,=@.A;&-/).0'/"-/0.1(,1.%,*.,=0#.S/.S-#1;&S,1#&08./@V@.1(/."#"M=/8.)/'#0-1
1(/-&.K-=1/&/).%,1/&-,=.#+. 1#'.#K. 1(/.S/).B(/&/. -1.%,*.S/. 0B/'1.,B,*./,0-=*@.A-#)/'#0-1-#+.S*
1(-0. 0'/"-/0. ",+. S/. )/%#+01&,1/). /_'/&-%/+1,==*. g/@V@.H-))#B0. /1. ,=@8. 49998. L/&%,+. /1. ,=@8
4999h.S;1.-1.-0.;+"/&1,-+.1#.B(,1.)/V&//.-1.,"1;,==*."#+1&-S;1/0.1#.=#+V$1/&%."(,+V/0.-+.1(/.S/)
01&;"1;&/.#&."#%'#0-1-#+@

Q(/.'&/0/+"/.#K.S,+M0.#&.&//K0.(,0.,.+;%S/&.#K.-%'#&1,+1."#+0/a;/+"/0.K#&.1(/./"#0*01/%@.Q(/
=#+V/N-1*.#K.1(/0/.01&;"1;&/0./_"//)0.1(,1.#K.1(/.-+)-N-);,=.,+-%,=0.,+).",+.S/.0/N/&,=.)/",)/0@
Q(/*."#+0-01.#K.,.%-_1;&/.#K.0/)-%/+18.)/,).0(/==0.,+).=-N/.,+-%,=08.,+).,&/.'(*0-",==*.&#S;01@
F#+0/a;/+1=*8. 1(/. /N#=;1-#+. #K. 1(/0/. 01&;"1;&/0. -0. ,1. 0-%-=,&. 1-%/. 0",=/. ,0. %#&'(#=#V-",=
"(,+V/08. ,+). /_1&/%/. /N/+10. %,*. S/. #K. (-V(. -%'#&1,+"/. K#&. 1(/-&. =#+V$1/&%. /N#=;1-#+@. Q(/
=#+V/N-1*.#K.%;00/=.S,+M0.,+).#*01/&.&//K0. -0.S,0/).#+.)-KK/&/+1-,=. &/"&;-1%/+1.0;""/00.B-1(-+
,+). B-1(#;1. 1(/. &//K. 01&;"1;&/0@. H(/&/,0. &/"&;-1%/+1. #K. 1(/0/. 0'/"-/0. -0. B-)/=*. 0'&/,)8. 1(/
&/"&;-10.)/'/+).K#&.1(/-&.0;&N-N,=.#+.1(/.,N,-=,S-=-1*.#K.,.&#S;01.0;S01&,1/8.B(-"(.-+.1(/.,S0/+"/
#K.(,&).0;S01&,1/0.-0.'&#N-)/).S*.1(/.S,+M0.,+).&//K0@.Q(-0.%/"(,+-0%.-0.,.K#&%.#K."#$#'/&,1-#+
-+.1(/.0/+0/.#K./"#0*01/%./+V-+//&-+V.1(/#&*@.D1.",+.S/.,.0#;&"/.#K.-+01,S-=-1*.-+.1(/.0*01/%[.-K
&/"&;-1%/+1. )/'/+)0. #+. 1(/. /_-01/+"/. #K. #=). 01&;"1;&/08. ,+). 1(/. =,11/&. ,&/. 0;SW/"1. 1#. '(*0-",=
)/01&;"1-#+.);&-+V./_1&/%/.01#&%08.-1.%,*.1,M/.,.=#+V.1-%/.1#.&/"#N/&.K&#%.%,W#&.01#&%./N/+10@
G.K-/=)./_,%'=/.#K.1(-0.-0.1(/./N#=;1-#+.#K.B-=).%;00/=.S,+M0.-+.1(/.H,))/+.</,.,K1/&.1(/.01#&%0
#K.1(/./,&=*.+-+/1-/0.gB(-"(.%,*.(,N/.S//+.B#&0/+/).S*.K-0(/&*.,"1-N-1-/0.#+.&/%,-+-+V.%;00/=
S,+M0h@

Q(/. '=,"/0. B(/&/. %;00/=. S,+M0. ,+). #*01/&. &//K0. ",+. )/N/=#'. (,N/. 1#. K;=K-=. ,. +;%S/&. #K
"#+)-1-#+0@.H,1/&.";&&/+10.%;01.S/. 0;KK-"-/+1. 1#.,)N/"1. K##).,1.,. &,1/.(-V(. /+#;V(. 1#. '&/N/+1
=#",=.0/01#+.)/'=/1-#+.g0//.H-=)-0(.o.U&-01%,+0#+8.:``6i.L/&%,+./1.,=@8.:```.K#&.,. 1(#&#;V(
)-0";00-#+.#K. 1(/. '&#"/00h. S;1. 0(#;=). +#1. /_"//). ,. =/N/=.B(/&/. /&#0-#+. "#;=).B-'/. 1(/. S,+M
,B,*@.H,1/&.)/'1(. 0(#;=).S/. 0;KK-"-/+1. 1#. '&#N-)/. -%%/&0-#+. 1-%/0. 1(,1. ,&/. +#+$=-%-1-+V. ,+)
0;KK-"-/+1. ,%#;+10. #K. K##)@. .L#B/N/&8.B,1/&. )/'1(. 0(#;=). +#1. S/. 1##. =,&V/. 0-+"/. 1(-0. B#;=)
&/);"/. 1(/. 0'/"-K-". '&#);"1-N-1*. #K. 1(/. '(*1#'=,+M1#+. B(-"(. -0. V&,b/). 1(&#;V(#;1. 1(/. B,1/&
"#=;%+.B(-=/. -1. #+=*. V&#B0. -+. 1(/. /;'(#1-". b#+/@. <//.I;",0. /1. ,=@. g:```,8Sh. K#&. ,. 1(#&#;V(
)-0";00-#+.#+.1(-0.0;SW/"18.,=0#.-+.&/=,1-#+.1#.<O7."#+1/+1.,+).B,1/&.1&,+0',&/+"*@.Q(/.0-1/.%;01
S/.'&#1/"1/).K&#%.B,N/.-%',"1.);&-+V.0/N/&/.01#&%0.,+).1(/.S,0-".0;S01&,1/.#+.B(-"(.1(/.S,+M
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)/N/=#'0. 0(#;=). S/. 0;KK-"-/+1=*. K-&%@. Q(/0/. "#+)-1-#+0. ,&/. S#1(. 01&,-V(1K#&B,&). ,+). B/==
)/0"&-S/). ,+). )-0";00/). -+. 1(/. =-1/&,1;&/8.B(-"(. 0(#;=). ,==#B. '&/)-"1-N/.%#)/==-+V. #K. B(/&/
S,+M0.",+.S/./_'/"1/).1#.)/N/=#'@.D1.B#;=).S/.%#01. -+1/&/01-+V.1#.;0/.0;"(.%#)/=0. 1#.'&/)-"1
)/1/&-#&,1-#+.#K. 1(/. (,S-1,1. ,0. ,. "#+0/a;/+"/.#K. 1(/. gN/&1-",=h. V&#B1(.#K. 1(/. S,+M. #&. &//K@.G1
0#%/.'#-+18.1(/.&//K.01&;"1;&/.%-V(1.S/"#%/.%#&/.N;=+/&,S=/.#&.=/00.,)N,+1,V/#;0.B-1(.&/0'/"1
1#. K//)-+V. ";&&/+10@. <;"(. )/1/&-#&,1-#+. %-V(1. )/1/&%-+/. ,. +,1;&,=. =-K/"*"=/. #K. 1(/. 01&;"1;&/@
A,0/).#+.1(/#&/1-",=."#+0-)/&,1-#+08.#+/."#;=)./_'/"1.1(,1.0;"(.)*+,%-"0.B#;=).)/01,S-=-0/.1(/
0*01/%8.#&.-+);"/.=#+V$1/&%."*"=/0.1(,1."#;=).,KK/"1.1(/.B(#=/./01;,&-+/.0*01/%@

!KK/"10.#K.0;0'/+0-#+.K//)/&.S,+M0.#+.1(/./"#0*01/%."#;=).S/./_'/"1/).,1.,.+;%S/&.#K.=/N/=0@
A/+1(-". 0;0'/+0-#+. K//)/&0. %,*. )#%-+,1/. 1(/. )*+,%-"0. #K. 0(,==#B. /01;,&-+/. /"#0*01/%0
gL/&%,+./1.,=@8.:```.,+).&/K/&/+"/0. 1(/&/-+h@. D+.&/"/+1./_'/&-%/+10. -1.B,0. 0(#B+. 1(,1.%;00/=
S/)0.0;S01,+1-,==*."(,+V/.1(/.N/&1-",=.B,1/&.N/=#"-1*.'&#K-=/0.gN,+.>;&/+./1.,=8.:```8.-+.'&/'@h@
Q(/. '&/0/+"/. #K. 1(/.%;00/=0. -+"&/,0/0. 1(/. S#11#%. &#;V(+/00. 0;S01,+1-,==*. ,+). ;+)/&. "/&1,-+
"#+)-1-#+0.=/,)0.1#.1(/.K#&%,1-#+.#K.,+.-+1/&+,=.S#;+),&*.=,*/&."#%',&,S=/.1#.B(,1.-0.#S0/&N/)
#N/&.'/SS=/.S/)0.-+.&-N/&0@.G"1-N-1*.#K.1(/.,+-%,=08.-+.',&1-";=,&.1(/./W/"1-#+.#K./_(,=,+1.B,1/&
W/10.K&#%.1(/.0-'(#+08.-0.,.K,"1#&.1(,1.K;&1(/&.-+"&/,0/0.S#11#%.&#;V(+/00."#+0-)/&,S=*@.2/*+#=)0
01&/008. /_'&/00-+V. 1(/. 1&,+0'#&1. #K. %#%/+1;%. 1#B,&)0. 1(/. S/)8. -0. (-V(/&. ,S#N/. ,"1-N/. 1(,+
,S#N/. -+,"1-N/.S/)0@.I,%*./1.,=@. g:```8. -+.'&/'@h.,+).L/&%,+.o.I,%*. g:```8. -+. '&/'@h. (,N/
-+"#&'#&,1/). 1(/0/. =#",=. /KK/"10. -+. ,. =,&V/$0",=/. "#;'=/). (*)&#)*+,%-"$/"#=#V-",=. %#)/=@
<-%;=,1-#+0. 0(#B/). 1(,1. =#",=. "(,+V/0. -+. S#11#%. &#;V(+/008. ',&,%/1/&-0/). #+. 1(/. S,0-0. #K
K=;%/./_'/&-%/+108.,&/.=,&V/./+#;V(.1#."(,+V/.(#&-b#+1,=.";&&/+1.',11/&+0.-+.,+./01;,&*.S*.]$:]
k@. G=0#. K-=1&,1-#+. ,+). g',&1-,=h. S-#)/'#0-1-#+. #K. K,/"/0. ,+). '0/;)#K,/"/0. "(,+V/. 1(/. 0-=1
)*+,%-"0.-+.1(/./01;,&*.#+.1(/.S/)@

6.4.1 Scales and questions for research

Q(/.0",=/.#K.1(/.'&#"/00.#K.&//K$S;-=)-+V.-0.:99%.$.:.M%9.Q(/.,00#"-,1/).1-%/.0",=/.-0.*/,&0.1#
)/",)/0@. Q(/. 0",=/. #K. 1(/. /KK/"1. -0. :M%. $. :9. M%@. !"#=#V-",=. /KK/"10. #+. '(*1#'=,+M1#+. ,+)
+;1&-/+10.-0.,1.,.0",=/.#K.:9.M%@.!KK/"1.#+.0-=1.)*+,%-"0.-0.'&#S,S=*.,1.,.0-%-=,&.0",=/@

D+1/&/01-+V.&/0/,&"(.a;/01-#+0.%,*."#+"/&+. 1(/. -+1/&,"1-#+.#K. K-=1&,1-#+.,+). &//K.S;-=)-+V.B-1(
0-=1.)*+,%-"0.-+.1(/./01;,&*.,+).1(/.D+K=;/+"/.#K.=,&V/$0",=/8.=#+V$1/&%.%#&'(#=#V-",=."(,+V/0
#+.1(/.)/N/=#'%/+1.g,+).V&,);,=."(,+V/.-+.'#0-1-#+h.#K.%;00/=.S,+M0.,+).#*01/&.&//K0@.H(-"(
,&/. 1(/. )-KK/&/+"/0. -+. )*+,%-"0. #K. %;00/=0. ,+). #*01/&0y. P#&. 1(/0/. &/0/,&"(. a;/01-#+0. S#1(
(-01#&-",=. &/0/,&"(. g',&1=*. )#+/. -+. 1(/. H,))/+. </,. $. 1#. S/. )#+/. K#&. &/"/+1. */,&0. -+. 1(/
E#01/&0"(/=)/h8. K-/=). &/0/,&"(8. =,S#&,1#&*. K=;%/. /_'/&-%/+10. ,+). %#)/==-+V. ,&/. +//)/)@. Q(/
&/"/+1.)/N/=#'%/+1.#K.#*01/&.&//K0.-+.1(/.E#01/&0"(/=)/.0//%0.1#.S/.,+./_"/==/+1.1#'-".K#&.1(-0
&/0/,&"(@

6.5 Vegetation on salt marshes

R/V/1,1-#+.,+).0/)-%/+1.,""&/1-#+.&,1/.#K.0,=1.%,&0(/0.,&/.)/1/&%-+/).S*.g,h.1(/.,N,-=,S-=-1*.#K
0/)-%/+18. . gSh. 1(/. -+';1. #K. #&V,+-". %,11/&8. g"h. 1(/. -+;+),1-#+. K&/a;/+"*8. g)h. 0%,==$0",=/
%#&'(#=#V*. #K. 1(/. 0,=1. %,&0(8. ,+). g/h. 0#-=. %,1;&-+V. ,+). "#%',"1-#+. );&-+V. V&#B1(. #K. 1(/
%,&0(@.<1&#+V. 0/=K$&/V;=,1-+V.%/"(,+-0%0. ,&/. ,"1-N/. ,1. -+1/&%/)-,1/. ,+). (-V(. =/N/=0. #K.B/==$
/01,S=-0(/).%,&0(/0@.L/+"/.1(/&/.-0.,.1/+)/+"*.1#.K#==#B.0/,$=/N/=.&-0/.-K.0;KK-"-/+1.0/)-%/+1.-0
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,N,-=,S=/.g&-0-+V.0/,.=/N/=.n.-+"&/,0/.-+.K=##)-+V.K&/a;/+"*.n.-+"&/,0/.-+.0/)-%/+1,1-#+h@.G=0#8
01&#+V. '#0-1-N/. K//)S,"M0. #"";&. ,1. =#B$=/N/=. g'-#+//&-+Vh. N/V/1,1-#+[. #+"/. N/V/1,1-#+. -0
/01,S=-0(/).0/)-%/+1,1-#+.-+"&/,0/08.B(-"(.&/0;=10.-+.S/11/&.'#00-S-=-1-/0.K#&.'=,+1.0;&N-N,=@

<,=1.%,&0(/0.V/+/&,==*.)/N/=#'.B(/+.-+1/&1-),=.K=,10.(,N/.&-0/+.1#.0;"(.,.=/N/=.1(,1.-1.'&#N-)/0
1(/.'#00-S-=-1*.K#&.V&#B1(.#K.'-#+//&.N/V/1,1-#+@.D+.1(/.H,))/+.</,.1(/.%#01."#%%#+.'-#+//&.-0
<,=-"#&+-,. 0'@. G0. 0##+. ,0. 1(-0. N/V/1,1-#+. )/N/=#'0. -1. 01&#+V=*. -+K=;/+"/0. 0/)-%/+1,1-#+. ,+)
/&#0-#+.'&#"/00/0@.P=##).,+)./SS.1-)/0.&;+.,&#;+).1(/.-+)-N-);,=.'=,+10.#&."=;%'0.#K.N/V/1,1-#+@
F=#0/.1#.1(/.'=,+1. 1(/.0/)-%/+1.S/"#%/0.)&-/&.,+)."#+0#=-),1/0@.Q(/.%#-01.',&10.&/%,-+.%#&/
'&#+/. 1#. /&#0-#+. ,+). -+1&-",1/. )&,-+,V/. ',11/&+0. )/N/=#'. ,+).%,*. )/N/=#'. K;&1(/&. -+1#. "&//M
0*01/%0@.G0.0##+.,0."&//M0.(,N/.)/N/=#'/)8.B,1/&."#+1/+1.#K. 1(/./=/N,1/).,&/,.)/"&/,0/0.,+)
0#-=.,/&,1-#+.-+"&/,0/08.1(;0.%,M-+V.'#00-S=/.+/_1.0;""/00-#+.01,V/0.-+.N/V/1,1-#+.)/N/=#'%/+1@
EK1/+8.(#B/N/&8.0;""/00-#+.(,=1/&/).B(/+.)/N/=#'%/+1.#K.1(/.+/_1.01,V/.-0.+#1.a;-"M./+#;V(8
,+).01#&%0.)/01&#*.1(/.)&,-+,V/.01&;"1;&/@.G=1(#;V(.1(/.S,=,+"/.S/1B//+.0/)-%/+1,1-#+.,+).0/,$
=/N/=.&-0/.-0."=/,&=*.1(/.M/*.1#."#,01,=.%,&0(.0;&N-N,=8.1(/.%/"(,+-0%0."#+1&#==-+V.0/)-%/+1,1-#+
-+.%,&0(./+N-&#+%/+10."#+"/&+.&/=,1-#+0(-'0.S/1B//+.'/&-#).#K./%/&0-#+8.0/)-%/+1.)/'#0-1-#+
,+). N/V/1,1-N/. V&#B1(. gC*%,+. &!# /0@8. :``Yh@. >/0'-1/. 1(/. )#%-+,+"/. #K. 0#%/. (*)&#=#V-",=
%/)-,1/).)/'#0-1-#+,=./N/+108.%,&0(.N/&1-",=.,""&/1-#+.-0.1(/.0;%.#K.S#1(.%-+/&,=.,+).#&V,+-"
"#+1&-S;1-#+0@.E&V,+-".%,11/&.%,*.S/.-+1&#);"/).1#.1(/.%,&0(.0;&K,"/.S*.(*)&#=#V-",=.%/)-,1/)
'&#"/00/0. /@V@8. 1(/. 1&,+0'#&1. #K. )/1&-1;0. );&-+V. (-V(. 1-)/@. L#B/N/&8. $'# +$!2. S/=#B$V&#;+)
'&#);"1-#+.%,*."#+1&-S;1/.-%'#&1,+1=*.,=0#@

</,0#+,=. #&. 0(#&1$1/&%. N,&-,1-#+0. -+. 0/)-%/+1. 0;''=*. #&. =#",=. (*)&#)*+,%-". "#+)-1-#+0. ",+
&/0;=1. -+. "(,+V-+V. ',11/&+0. #K. 0/)-%/+1. )/'#0-1-#+@. >;&-+V. gB-+1/&h. 01#&%08. =,&V/. 0/)-%/+1
1&,+0'#&10. ",+.#"";&8.B(-"(. ",;0/. ,""&/1-#+. ,1. #+/. '=,"/. ,+). /&#0-#+. ,1. ,+#1(/&@. P#&. 0-1/0. -+
P&,+"/.,+).1(/.C/1(/&=,+)0.-1.B,0.0(#B+.1(,1.B-+1/&.01#&%0.;0;,==*.",;0/.(-V(.,""&/1-#+.-+.1(/
F2,,$'&00$/. b#+/. ,+)T#&. #+. "&//M. =/N//0. ,+). /&#0-#+. -+. 1(/. '-#+//&. b#+/@. g<//. ,=0#. <1;%'K8
:`5Y.,+).!(=/&0.&!#/0@8.:``\h@.G'',&/+1./&#0-#+.-+.0;%%/&.-0.%,-+=*.",;0/).S*."#%',"1-#+.#K
1(/. 0/)-%/+1. );/. /N,'#&,1-#+@. Q(-0. '(/+#%/+#+. (,''/+0. /0'/"-,==*. #+. 1(/. =/00. K=##)/). 0,=1
%,&0(.,&/,0.B-1(.0(#&1.g#&.&/%#N/)h.N/V/1,1-#+@.>;&-+V.B/1.0;%%/&0.1(-0.0#-=.0(&-+M,V/.;0;,==*
-0. =/00. '&#+#;+"/). g!&"(-+V/&8. :``]h@. Q(/. 0,+)T0-=1. &,1-#. -+K=;/+"/0. 1(/. "#%',"1-#+. ,+)
&/";'/&,1-#+.g0B/==-+Vh.#K.1(/.0/)-%/+1.,+).1(/&/K#&/.-0.,+.-%'#&1,+1.',&,%/1/&. 1#.%/,0;&/. -+
K;1;&/./_'/&-%/+10@

2/"/+1=*8.%/,0;&/%/+10. (,N/. S//+. '/&K#&%/)1. ,1. 0-1/0. B-1(. )-KK/&/+1. '(*0-",=. "(,&,"1/&-01-"0
g1-),=.&,+V/8.B,N/.,"1-#+h.-+.P&,+"/.,+).1(/.C/1(/&=,+)0@.Q(/.0-1/0.-+"=;)/).+,1;&,=.0,=1.%,&0(/0
gP/&%/.P#;",;=18.A,*.)/.7#+1.<,-+1.7-"(/=8.H,,&)/8.,+).C//&=,+)0.2/-)h8.%,+$%,)/.%,&0(/0
gC/V/+S#/&/+'#=)/&h8. ,+). -+;+),1/). %,&0(/0. 1(,1. (,). S//+. /%'#=)/&/). '&/N-#;0=*
gO/,b/%/&=,++/+h@..G=1(#;V(.,1.%#01.0-1/0. 1(/&/.B,0.,. 1&/+).K#&.(-V(/&.0/)-%/+1,1-#+.&,1/0.,1
=#B/&. %,&0(. =/N/=0. g-+K=;/+"/. #K. 1(/. +;%S/&. #K. K=##)-+V0h8. 0/)-%/+1,1-#+. &,1/0. N,&-/)
"#+0-)/&,S=*.S/1B//+.%,&0(/0.#K.0-%-=,&./=/N,1-#+@
</)-%/+1. 0;''=*. 1#. "&//M0. ,+). 0;S0/a;/+1=*. 1(&#;V(. 1(/. "&//M. 0*01/%. 1#. 1(/.%,&0(. '#00-S=*
"#+1&#=0. )-KK/&/+"/0. -+. 0/)-%/+1,1-#+. &,1/. -+. 1(#0/. ",0/0. g<1#)),&1. /1. ,=@8. :`5`h@. Q(-0. B,0
#S0/&N/).-+.1(/.O/,b/%/&=,++/+.,0.B/==.,0.-+.1(/.H,,&)/.0,=1.%,&0(@.F&//M0.&/'&/0/+1.1(/.%,-+
0/)-%/+1. 0#;&"/. K#&.%;"(. #K. 1(/. %,&0(. 0;&K,"/@. Q(/. N/=#"-1*. ';=0/0. -+. 1(/. "&//M. 0*01/%. -+
&/0'#+0/.1#.0'&-+V.1-)/0.+#1.#+=*.1&,+0'#&1."#+0-)/&,S=/.N#=;%/0.#K.B,1/&.,+).0/)-%/+1.#+1#.1(/
%,&0(8.S;1.%,*.,=0#.%#S-=-0/. 0/)-%/+10. K&#%.B-1(-+. 1(/."&//M.B(-"(.(,0. ,"";%;=,1/).;+)/&
=#B.N/=#"-1*."#+)-1-#+0.);&-+V.g+/,'h.1-)/0@.Q(;08.K-+/$V&,-+/).0/)-%/+10.B/&/."#==/"1/).-+.1(/
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S,0-+0. #K. P/&%/. P#;",;=1. -+.B-+1/&8. ,+). -+. 0'&-+V.B(/+. 1(/*.B/&/. K-==/). 1#. ,.%,_-%;%. 1(/
0/)-%/+1.B,0.0'&/,).#N/&.1(/.%,&0(.);&-+V.0'&-+V.1-)/0.,+).K,N#;&,S=/.gn+#&1(.B/01/&+h.B-+)0@
Q(/&/.B/&/. =,&V/. )-KK/&/+"/0. -+.%/,0;&/). ,""&/1-#+. &,1/0. ,1. 1(/. 0-1/0. 01;)-/)8. ,+). 0#%/1-%/0
/N/+. #+. K#&. 01,1-#+. B(/+. )-KK/&/+1. %/,0;&-+V. 1/"(+-a;/0. B/&/. ,''=-/)@. C/N/&1(/=/008. %#01
#S0/&N,1-#+0. -+)-",1/. 1(,1. 1(/.,++;,=.,""&/1-#+.#K. 1(/.%,&0(/0. -0. (-V(/&. 1(,+. 1(/. '&/0/+1. 0/,$
=/N/=.&-0/.#K.s:@6.%%T*@

Q(/."#&&/=,1-#+.S/1B//+.1(/.&,1/.#K.,""&/1-#+.,+).1(/.0'/"-/0."#%'#0-1-#+.#K. 1(/.N/V/1,1-#+.-0
+#1. "=/,&. ,=B,*0@. <#%/1-%/08. 1(/. &,1/. #K. ,""&/1-#+. N/V/1,1-#+. 0//%0. S/11/&. "#&&/=,1/). 1#. 1(/
(/-V(1.#&.01-KK+/00.#K.1(/.N/V/1,1-#+@.Q(/.'=,+10.%;01.S/.0;KK-"-/+1=*.(-V(.1#.0;S01,+1-,==*.&/);"/
B,N/. /+/&V*. ,+).B,1/&. N/=#"-1*8. ,+). 1#. ,==#B. 1(/. 0/)-%/+1. ',&1-"=/0. 1#. 0/11=/. g7#/==/&.&!# /0@8
:``6h@.G1. 1(/. 0,%/. 1-%/8. 1(/. '=,+10.%;01. S/. 0;KK-"-/+1=*. 01-KK. 1#. M//'. 1(/%. 01,+)-+V. ;'&-V(1@
E1(/&B-0/. -K. 1(/.N/V/1,1-#+. -0. &/=,1-N/=*. 1,==8. /N/+. &/=,1-N/=*. 0=#B.B,1/&. K=#B0.%,*. K=,11/+. 1(/
N/V/1,1-#+.,+).1(;0.&/01&-"1.-10.,S-=-1*.1#.1&,'.0/)-%/+1@.7#&/#N/&8.-K.1(/.'=,+10.,&/.=*-+V.#+.1(/
S/). 0;&K,"/8. 0/)-%/+1. -0. ',&1=*. )/'#0-1/). #+. 1(/. '=,+10. ,+). -0. B,0(/). ,B,*. /,0-=*. );&-+V
0;S0/a;/+1. (-V(. 1-)/0@. Q(;08. &/=,1-N/=*. 0(#&1. N/V/1,1-#+. ;0;,==*. -0.%#&/. /KK/"1-N/. -+. 1&,''-+V
0/)-%/+1@. G. 0'/"-/0. 1(,1. '/&K#&%0. a;-1/. B/==. -0. F2,,$'&00$/# 1/-$!$1/. gH#(=/+S/&V8. :`YYi
?,M#S0/+.:`]\h@.E+"/.1(/.0/)-%/+1.(,0.&/,"(/).1(/."=#0/.%,b/.#K.F2,,$'&00$/.=/,N/0.,+).&##10
-1. S/"#%/0.B/==. K-_/). ge&;%S=,118. :`56h@. A/0-)/0. /KK/"1-N/=*. 1&,''-+V. 0/)-%/+18. ,. V##). &##1
0*01/%. /+=,&V/0. 1(/. 01&/+V1(. #K. 1(/. 0/)-%/+1. S/)8. B(-"(. &/);"/0. -10. /&#)-S-=-1*. gR,+. !/&)18
:`5]h@.G.(-V(. 01#"M-+V. &,1/. gu:@]. ,+-%,=0T(,h. ",;0/0. ,. )/"&/,0/. #K. 1(/.F2,,$'&00$/#1/-$!$1/
N/V/1,1-#+.);/.1#.K//)-+V.,+).1&,%'=-+V.gA,MM/&8.:`5]h@.G0.,.&/0;=1.(/,N*.V&,b-+V.%,*.(,N/.,
+/V,1-N/. /KK/"1. #+. 1(/. &,1/. #K. 0/)-%/+1,1-#+. gG+)&/0/+. &!# /098. :``9h@. !_1/+0-N/. V&,b-+V8
(#B/N/&8. (,0. ,. '#0-1-N/. /KK/"1. #+. 1(/. 0'/"-/0. )-N/&0-1*. ,+). 1(/. )/N/=#'%/+1. #K. 1(/. &##10
g!&"(-+V/&8.:``]h@

Q&,+0-/+1.0/)-%/+1,1-#+.",+.S/.N/&*.(-V(.-+.1(/.'-#+//&.b#+/@.E+"/.N/V/1,1-#+.-0./01,S=-0(/).1(/
0/)-%/+1.1&,''-+V.,S-=-1*.-0.-+"&/,0/).&/=,1-N/.1#.1(/.S,&/.1-),=.K=,1@.>;/.1#.1(/.N/V/1,1-#+8.B,1/&
N/=#"-1*. +/,&. 1(/. S/). )/"&/,0/08. 1(/&/S*. &/);"-+V. 1(/. /+/&V*. ,N,-=,S=/. 1#. %#N/. 0/)-%/+1
1(&#;V(. K=;-). 0(/,&. 01&/00. gO/1(-"M.&!# /0@8. :``9h@.C/N/&1(/=/008. -+. 1(/. '-#+//&. b#+/. )/'#0-1/)
0/)-%/+1.-0.01-==.N/&*./,0-=*.B,0(/).,B,*@.G=1(#;V(.1(/.,++;,=.=/0$,"-'$/.%,*."&/,1/.0;-1,S=/
"-&";%01,+"/0.K#&.0/)-%/+1. 1#.0/11=/.S*.&/);"-+V.B,N/./+/&V*8. -1.'&#N-)/0.,+. -+/KK/"1-N/. =#+V$
1/&%.0/)-%/+1.1&,'.gH-/(/8.:`Y]h@.7#&/#N/&8.1(/.B##)*.',&1.#K1/+.&/%,-+0.-+.B-+1/&.,0.,.S,&/
S;0(. ,1. 1(/. '=,"/. #K. V&#B1(. );&-+V. 1(/. '&/N-#;0. 0;%%/&@. Q(/. &#1,1-+V. %#N/%/+1. #K. 1(/0/
&/%,-+0. ",;0/). S*. B,1/&. ";&&/+10. 01-&0. ;'. 1(/. 0/)-%/+1. )/'#0-1/). /,&=-/&@. C/N/&1(/=/008
=/0$,"-'$/. ",+. K;=K-=. ,. &#=/. -+. 1(/. 0'&/,)-+V. ,+). 0/,B,&). /_',+)-+V. #K. F2,,$'&00$/@. Q(-0
-%'#&1,+1. 0'/"-/0. K#&. 0-=1-+V.;'. -0. 0'&/,).%,-+=*. S*.N/V/1,1-N/. ',&10. 1#&+. #KK. K&#%. 1(/. ',&/+1
'=,+1@.O,&1.#K.1(/0/.1-==/&0.V/1.",;V(1.S/(-+).=-N-+V.#&.)/,).=/0$,"-'$/.'=,+10.,+).",+./01,S=-0(
1(/%0/=N/0. /0'/"-,==*. #+. 1(/. (-V(/&. ',&10. #K. 1(/. '-#+//&. b#+/. gU,%'08. :`^4h@. D+. 0/"#+),&*
'-#+//&.b#+/0.,+).#+."&//M.=/N//0.1(/./_',+0-#+.#K.F2,,$'&00$/."#;=).'&#"//).-+.,.0-%-=,&.B,*@
Q(/.'&/0/+"/.#K.=/0$,"-'$/.",+8.1(/&/K#&/8.S/.N/&*.-%'#&1,+1.K#&.1(/./_',+0-#+.#K.0,=1.%,&0(/0@
H(/+.1(/.&,1/.#K.0/,$=/N/=.&-0/.%,*.-+"&/,0/0.1#.'#00-S=*.].%%T*/,&8.,0.(,0.S//+.'&/)-"1/). -+
&/0'#+0/. 1#. "=-%,1/. "(,+V/8. '&#S=/%0. %,*. ,&-0/. -+. %,+*. 0,=1. %,&0(. 0*01/%0. );/. 1#. "=-KK
K#&%,1-#+.,1.1(/.1&,+0-1-#+.#K.1(/.'-#+//&.b#+/.1#.1(/.=#B/&.%,&0(@.G.0/"#+).'#-+1.#K."#+"/&+.-0
1(,1.0;%%/&'#=)/&0.%,*.+#1.S/.",',S=/.#K.M//'-+V.',"/.B-1(.0/,$=/N/=.&-0/8.S/",;0/.#K.1(/.=#B
+;%S/&.#K.K=##)-+V0.,+).0/)-%/+1. -%'#&1@.G0.,."#+0/a;/+"/8. 1(/.)-KK/&/+"/.S/1B//+. 1(/. 0#-=
=/N/=.#K.0;%%/&'#=)/&0.,+).1(/.=/N/=.#K.1(/.0,=1.%,&0(.-+.K&#+1.#K.-1.B-==.-+"&/,0/.#N/&.1(/.*/,&0@
<-+"/.1(/.=,01.K/B.*/,&08.1(/.&/01#&,1-#+.#K.0;%%/&'#=)/&0.-0."#+0-)/&/).,+.,""/'1,S=/.#'1-#+.1#



!"#$%#&'(#)*+,%-".'&#"/00/0.-+.1(/.2(-+/$ 34546 .......7,&"(8.499:
7/;0/.<"(/=)1.>/=1,

6 – 1 4

-+"&/,0/.#&.%,-+1,-+. 1(/.'&/0/+1.0,=1.%,&0(.,&/,@.Q#.S/. 0;""/0K;=8. 0;%%/&'#=)/&0. 0;-1,S=/. K#&
&/01#&,1-#+.0(#;=).S/.1;&+/).-+1#.0,=1.%,&0(/0.,0.0##+.,0.'#00-S=/@

E+. C//&=,+)0. 2/-)8. ,. 0(/=1/&/). %,&0(. B(/&/. "=-KK. /&#0-#+. -0. '&/N/+1/). S*. ,. &/N/1%/+18. 1(/
+;%S/&.#K. K=##)-+V0.)/1/&%-+/0. 1(/.,""&/1-#+. &,1/@. D+. 1(/. g0/"#+),&*h. '-#+//&. b#+/. 1(/.%/,+
,++;,=.0/)-%/+1,1-#+.-0.",@.::.%%8.-+.1(/.=#BT%-))=/.%,&0(.^@]$6.%%.,+).#+.1(/.(-V(.%,&0(
#+=*.9@].%%@.7#01.*/,&0.1(/&/.B,0.,."=/,&.0/,0#+,=.',11/&+[.0(&-+M,V/.#K.1(/.0#-=.S*.)&#;V(1.-+
0;%%/&. ,+). (-V(. 0/)-%/+1,1-#+. -+. B-+1/&@. D+. B-+1/&0. B-1(. 01&#+V. /,01/&=*. B-+)0. g=-M/. -+
:``]T:``^h.1(/.K=##)-+V.K&/a;/+"*.-0.=#B.-+.1(/.H,))/+.</,.0,=1.%,&0(/08.B(-"(.-0.&/K=/"1/).-+
=#B.0/)-%/+1,1-#+.&,1/0.gP-V;&/.^@:h@

P-V;&/.^@:@.F;%;=,1-N/.,""&/1-#+.%/,0;&/).B-1(.,.0/)-%/+1,1-#+$/&#0-#+.S,&.-+.K#;&.N/V/1,1-#+.1*'/0.#+.1(/.C//&=,+)0
2/-).0,=1.%,&0(.gG%/=,+)8.P&-/0=,+)8.Q(/.C/1(/&=,+)0h.K&#%.7,*.:``Y.1-==.>/"/%S/&.:```@
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Neerlands Reid, Ameland
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E+.1(/.C/V/+S#/&/+'#=)/&8.,.%,+.%,)/.0,=1.%,&0(.,=#+V.1(/.e&#+-+V/+."#,01.#K. 1(/.H,))/+
</,8.+#1.1(/.+;%S/&.#K.K=##)-+V0.-0.)/1/&%-+-+V.1(/.,""&/1-#+.&,1/8.S;1.1(/.N/V/1,1-#+.-1.0/=K@.D+
1(/.'-#+//&.b#+/. 1(/.%/,+.0/)-%/+1,1-#+. -+. 1(/.=/0$,"-'$/. g,++;,=. 0'/"-/0h. N/V/1,1-#+. -0. ]@6
%%8.B(-=/.-+.1(/.'/&/++-,=.V&,00.=4/-!$'/.1(/.,""&/1-#+.-0.:9.%%T*.gP-V;&/.^@4h@.D+.1(/. =#B/&
%,&0(.B-1(.F2,,$'&00$/. ,0. )#%-+,+1. 0'/"-/08. 1(/. 0/)-%/+1. 0//%0. 1#. S/. K-_/). N/&*.B/==. ,1. ,+
,""&/1-#+.&,1/.#K.:`.%%T*@.D+.1(/.B-+1/&0.#K.:``\T:``].,+).:``5T:```./&#0-#+.#"";&&/).-+.1(/
'-#+//&.b#+/8.S;1.,.(-V(.0/)-%/+1,1-#+.B,0.K#;+).-+.1(/.=#B/&.%,&0(@

P-V;&/.^@4@.F;%;=,1-N/.,""&/1-#+.%/,0;&/).B-1(.,0./)-%/+1,1-#+$/&#0-#+.S,&.-+.1(&//.N/V/1,1-#+.1*'/0.-+.1(/
C/V/+S#/&/+'#=)/&.0,=1.%,&0(.ge&#+-+V/+8.Q(/.C/1(/&=,+)0h.K&#%.?;+/.:``\.1-==.C#N/%S/&.:```@

D+.1(/.O/,b/%/&=,++/+8.1(/.)-KK/&/+"/.-+.,""&/1-#+.,1.1(/.=#B/&.%,&0(8.B(-"(.)/N/=#'/).K&#%.,
K#&%/&.0;%%/&'#=)/&.,K1/&.1(/.)-M/.B,0.S&/,"(/)8.,+).1(/.'&/0/+1.0;%%/&'#=)/&.-0.N/&*."=/,&@
gP-V;&/.^@Yh...GK1/&.,=%#01.].*/,&08.1(/.,N/&,V/.,""&/1-#+.-+.1(/.=#B/&.%,&0(.-0.",@.6.%%T*8.B(-=/
1(/.=,"M.#K.K=##)-+V0.-+.1(/.0;%%/&'#=)/&.",;0/).,+.,N/&,V/.0(&-+M,V/.#K.1(/.0#-=.#K.\.%%T*@

D+.1(/.<"(#&.N,+.H,,&)/8.,.+,1;&,=.0,=1.%,&0(.-+.1(/.H/01/&+.<"(/=)18.1(/."#%S-+/)./KK/"10.#K
K=##)-+V. K&/a;/+"*8.N/V/1,1-#+. ,+). "&//M0. )/1/&%-+/0. 1(/. ,""&1/1-#+. &,1/@. D+.G'&-=. :``\8. ,K1/&
0/N/&/.B-+1/&.01#&%08.,+./+#&%#;0.,""&/1-#+.B,0.%/,0;&/).K#&.1(/.F2,,$'&00$/#01,1-#+0.,0.B/==
,0.,1.1(/."&//M.S,+M0.)#%-+,1/).S*.B0)12+@.EN/&,==.1(/.,N/&,V/.0/)-%/+1,1-#+.,K1/&.1(&//.*/,&0
B,0.6$::.%%T*.gP-V;&/.^@\h@
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0;%%/&'#=)/&h.,+).'&/0/+1.0;%%/&'#=)/&.-+.1(/.O/,b/%/&=,++/+.0,=1.%,&0(.gP&-/0=,+)8.Q(/
C/1(/&=,+)0h.K&#%.?,+;,&*.:``].1-==.C#N/%S/&.:```@

P-V;&/.^@\@.GN/&,V/.";%;=,1-N/.,""&/1-#+.%/,0;&/).B-1(.,.0/)-%/+1,1-#+$/&#0-#+.S,&.-+.K#;&.N/V/1,1-#+.1*'/0.-+.1(/
<"(#&.N,+.H,,&)/.0,=1.%,&0(.g3//=,+)8.Q(/.C/1(/&=,+)0h.K&#%.G'&-=.:``Y.1-==.7,&"(.:``^@
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7 Issues for further research

T9# =,/0$'7#$++2&+
Q(/. 0",=-+V. -00;/0. (,N/. S//+. -+1/+0/=*. -+N/01-V,1/). S#1(. -+. 1(/. K-/=)0. #K. S-#=#V*. ,+)
%#&'(#=#V*.,+).,&/. 1(#;V(1. 1#.S/.;+)/&01##).',&1=*. 1(#;V(.%;"(.%#+#$)-0"-'=-+,&*. &/0/,&"(
01-==.(,0.1#.S/.)#+/@.L#B/N/&.1(/."#;'=-+V.#K.1(/.0",=-+V.#K.1(/.N,&-#;0.'(*0-",=.,+).S-#=#V-",=
'&#"/00/0.(,0.+#1.S//+.01;)-/).,0.-+1/+0/=*.,+).1(-0. -0.B(/&/.B/.01-==.(,N/.,. =,&V/.M+#B=/)V/
V,'@. A*. ;+)/&01,+)-+V. 1(-0. "#;'=-+V. S/11/&. -1. 0(#;=). S/. '#00-S=/. 1#. ,"a;-&/. ,. S/11/&
;+)/&01,+)-+V.#K.1(/.-+1/&&/=,1-#+0(-'0.S/1B//+.#&V,+-0%0.,+).1(/.'(*0-",=.K#&"/0@.Q(-0.0(#;=)
S/.,+.-%'#&1,+1.K#";0.K#&.K;&1(/&.&/0/,&"(@

f+)/&01,+)-+V.1(/.0",=-+V.-00;/0.#K.1(/.&/=/N,+1.'(/+#%/+,.,+).'&#"/00/0.-0.+#1.#+=*./00/+1-,=
K#&. 1&,+0=,1-+V. #;&. M+#B=/)V/. -+1#. %#)/=08. -1. -0. ,=0#. &/a;-&/). K#&. 1(/. /,&=-/&. 01,V/. #K. K-/=)
",%',-V+. '=,++-+V@. A/K#&/. )/0-V+-+V. ,+). )/N/=#'-+V. ,+*. %#)/==-+V. 1##=08. $'# +$!2. ),1,. -0
&/a;-&/).,+).;+)/&01,+)-+V.1(/.,0'/"10.#K.1/%'#&,=.,+).0',1-,=.0",=-+V.-0./00/+1-,=.K#&.,"a;-&-+V
;0/,S=/.,+).,"";&,1/.K-/=).),1,@

H-1(.1(/.,-%.#K.,)#'1-+V.1(/.0,%/.1/&%-+#=#V*.-+.1(/."#;&0/.#K.1(/.'&#W/"1.B/.0;VV/01.1#.;0/.,
"#%%#+."=,00-K-",1-#+.K#&.1(/.1/%'#&,=.,+).0',1-,=.0",=/0.g0//./_,%'=/h[

P1%:3&D3$1:7&%/235)/215 =N/:72153 &D3 7%&)155153 &71%/$*#03 /$
$813'*DD1%1#$3$*:1B5)/215

"#'*)/$*;13'(%/$*&#

),-=*$0",=/.g0(#&1$1/&%h 1-)/8.01#&%08./'-0#)-"./N/+10 ),*0
%#+1(=*$0",=/ 1-),=."*"=/0.g+/,'.1#.0'&-+Vh B//M0
0/,0#+,=$0",=/.g%/)-;%$1/&%h S-#=#V-",=."*"=/08.)-0/,0/0 %#+1(0
*/,&=*$0",=/ ,++;,=.B/,1(/& */,&0
)/"/++-,=$0",=/.g=#+V$1/&%h %#&'(#=#V-",=. /N#=;1-#+. ,1. 1(/. %,"&#$

%/0#.0",=/8."=-%,1/."(,+V/0
1/+0.#K.*/,&0

0/";=,&$0",=/ %#&'(#=#V-",=. /N#=;1-#+. #K. /+1-&/
/01;,&*. #&. =,&V/. ',&10. #K. -18. "=-%,1/
"(,+V/0

u.(;+)&/)0.#K.*/,&0

Q,S=/.6@:..Q/%'#&,=.0",=/0

P1%:3&D
57/$*/235)/215

X*:1#5*&#5
*#3$813M15$1%#3?)812'$

W*1%/%)8*)/23%/#S*#03&D31)&595$+3/$
'*DD1%1#$321;1253&D35)/213U^2*K#O3!GG<V

X*:1#5*&#5
D&%3/301#1%*)3595$1:

%/V,$0",=/ 1/+0.#K.M% /"#)-01&-"1 B(#=/./01;,&*
%,"&#$0",=/ M-=#%/1&/0 /"#0/"1-#+ B(#=/.%/,+)/&
%,"&#$%/0#$
0",=/

(;+)&/)0.#K.% /"#0/&-/0 B(#=/.-+1/&1-),=$K=,1

%/0#$0",=/ 1/+0.#K.%/1&/0 /"#1#'/ (#%#V/+/#;0.;+-1
%-"&#$0",=/ %/1&/0.,+).0%,==/& /"#$/=/%/+1 %-"&#(,S-1,1.gS/)K#&%0h

Q,S=/.6@4.<',1-,=.0",=/0

P;&1(/&./=,S#&,1-#+.#K.1(-0."=,00-K-",1-#+.0(#;=).S/.,.1#'-".K#&.K;&1(/&.&/0/,&"(@
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Q(/. '&#W/"1. (,0. (-V(=-V(1/). 0/N/&,=. -%'#&1,+1. -00;/0. B(-"(. +//). 1#. S/. ,))&/00/). -+. K;1;&/
&/0/,&"(.'&#W/"10@

4@. P&($'$!$"'#"(#&,"!"4&+#./+&%#"'#."!5#/.$"!$,#/'%#.$"!$,#(/,!"-+*#$',02%$'7#!$1&#/'%.0',1-,=
0",=/0@
Q(/.S-#=#V-",=.)/K-+-1-#+.#K./"#1#'/0.0(#;=).S/.S,0/).#+.S-#=#V-",=. -+)-",1#&0[.'&/0/+"/.#K
0'/"-/0. gK;+"1-#+,=. #&. 1,_#+#%-". V&#;'0h. 0/=/"1/). K#&. 1(/-&. '&/K/&/+"/. #K. "/&1,-+
/+N-&#+%/+1,=."(,&,"1/&-01-"0@
Q(/.,S-#1-".)/K-+-1-#+.#K./"#1#'/0.0(#;=).S/.S,0/).#+.,. g=,&V/h.+;%S/&.#K.',&,%/1/&0.,+)
1(/-&.1(&/0(#=)0@.Q(/.)/K-+-1-#+.#K.1(/.N,=;/0.)-01;-V;-0(-+V.S/1B//+.1(/.)-KK/&/+1./"#1#'/0
g1(&/0(#=)0h.0(#;=).S/.,00/00/).S*.%/,+0.#K./_"=;0-#+.=,B0.gF&#0,1#./1.,=8.:```8.)/. ?#+V8
49998. '/&0#+,=. "#%%;+-",1-#+h. ,+). +#1. S*. &/V&/00-#+. ,+,=*0/0@. G==. N,=;/0. 0(#;=). S/
,00#"-,1/).B-1(.1(/-&.K&/a;/+"*.g#+"/.'/&.%#+1(8.#+"/.'/&.),*./1"@h.,+).);&,1-#+@

Z9# G$'X+#.&!6&&'#+1/00#/'%#0/-7&#+,/0&+Y
P&#%. 1(/. '#-+1. #K. N-/B.#K. /"#%#&'(#=#V-",=. -+1/&,"1-#+0. -+. /01;,&-+/. ,+). 0(,==#B. "#,01,=
0*01/%08.1(/.=-+M.S/1B//+.1(/.0%,==.0",=/0.,1.B(-"(.1(/./"#=#V-",=.-+1/&,"1-#+0.#'/&,1/8.,+)
1(/. =,&V/&. 0",=/. #K. 1(/. 0*01/%. #&. #K. "#+0-)/&,S=/. ',&10. #K. -1. g/@V@. #+/. /SS$K=##). "(,++/=
0*01/%.-+.,+./01;,&*h.-0.#K.',&1-";=,&.-%'#&1,+"/@.G+.-%'#&1,+1.a;/01-#+.1#.S/.&,-0/).-0.-K.1(/
'(*0-",=.%#)-K-",1-#+0. #K. 1(/. (,S-1,1. S*. 1(/. #&V,+-0%0.(,0. +/1. ",&&*$#N/&. /KK/"10. K&#%. 1(/
0%,==. 1#. 1(/. =,&V/. 0",=/@. D0. =#",=. K-_,1-#+. #&.%#S-=-0,1-#+. #K.%;). S*. #&V,+-0%0. -%'#&1,+1
/+#;V(.1#.%#)-K*.1(/.%;).S,=,+"/.#K.1(/./01;,&*.y.G&/.0-%-=,&./KK/"10.1#.S/./_'/"1/).K#&.1(/
0,+).S,=,+"/y.G1.B(,1. 0",=/. 0(#;=).#+/. 1,M/. -+1#.,""#;+1. 1(/./KK/"10.#K.#&V,+-0%0.#+. 1(/
'&#"/00/0.)/1/&%-+-+V.=#+V$1/&%.%#&'(#=#V-",=.)/N/=#'%/+10.-+.1(/./01;,&*.y.G&/.#&V,+-0%
/KK/"10.j(-))/+j.-+./%'-&-",=.&/=,1-#+0.;0/).1#.)/0"&-S/.,+).'&/)-"1.%#&'(#=#V-",=./N#=;1-#+y

[9# F"+$!$8&#(&&%./,X
!N/+. 1(#;V(. 01;)-/0. #K. 1(/. )*+,%-"0. #K. /+V-+//&/). (,S-1,10. (,N/. +#1. K;==*. /_'=#&/). 1(/
&,+V/.#K.'#00-S-=-1-/08.0#%/."#+0-01/+1.',11/&+0./%/&V/@.E+.,.0%,==.0",=/8.1(/.'&/0/+"/.#K."#$
#'/&,1-N/./"#0*01/%./+V-+//&08.,+).1(/&/K#&/.#K.'#0-1-N/.K//)S,"M.%/"(,+-0%08.%,*.=/,).1#
01&#+V=*.+#+$=-+/,&.&/=,1-#+0.S/1B//+.,S-#1-".K#&"-+V.,+).1(/.'&/0/+"/$,S0/+"/.#K.',&1-";=,&
(,S-1,1. 1*'/0. #&. "#%%;+-1-/0@. Q(-0. %,*. S/. -+. 1(/. K#&%. #K. 0(,&'. (,S-1,1. S#;+),&-/0. -+
/+N-&#+%/+10. K#&"/). S*. V&,);,==*. "(,+V-+V. "#+)-1-#+0@. D1. %,*. /N/+. S/. -+. 1(/. K#&%. #K
&,+)#%=*.)/1/&%-+/).',1"(/0.#K.#+/.#&. 1(/.#1(/&.#K.,. 0/1.#K. 01,S=/. 01,1/0.;+)/&.,. ;+-K#&%
,S-#1-".K#&"-+V@.D+.V/+/&,=8."#$#'/&,1-N/./"#0*01/%./+V-+//&-+V.B-==.=/,).1#.,.)/"&/,0/.-+.1(/
'&/)-"1,S-=-1*.#K.0'/"-/0$/+N-&#+%/+1.&/=,1-#+0.,+)8./0'/"-,==*.B(/+.1(/./+V-+//&/).(,S-1,1.-0
0;SW/"1. 1#. )/V&,),1-#+8. -1.B-==. /,0-=*. =/,). 1#. ;+01,S=/. ,+). "#+01,+1=*. "(,+V-+V. ',11/&+0. #K
#"";&&/+"/.#K.1(/./"#0*01/%./+V-+//&.,+).-10.,00#"-,1/).0'/"-/0@.G1.1(/.=,&V/.g=,+)0",'/.1#
V=#S,=h.0",=/8./"#0*01/%./+V-+//&-+V.%,*.=/,).1#.,+.-+"&/,0/.#K.1(/.)-N/&0-1*.#K.(,S-1,1.,+)
"#%%;+-1*.1*'/8.,+).1(/&/K#&/.=/,).1#.,.(-V(/&.S-#)-N/&0-1*.1(,+.B#;=).S/.'#00-S=/.B-1(#;1@

\9# =,/0&+*#5)4"!5&+&+*#]2&+!$"'+#("-#-&+&/-,5#-&7/-%$'7#%$/!"1+#/'%#+&%$1&'!#+!/.$0$+/!$"'Y
O&#"/00.0",=/0.,1.1(/.%-"&#%/1/&$%%.0",=/@.G1.1(-0.0%,==.0",=/[.>/1,-=/).%#)/=0.K#&.V&#B1(
,+).V&#B1(.=-%-1,1-#+.#K.%-"&#'(*1#S/+1(#0.,&/.01-==.=,"M-+V.gS;1.+//)/).K#&.'&/)-"1-+V.!O<
'&#);"1-#+. ,+). S-#%,00. )/N/=#'%/+1h@. O&#"/00. %#)/=0. K#&. 0/)-%/+1. S-+)-+V. ,+)
"#+0/a;/+"/0.K#&./&#),S-=-1*.,&/.;+,N,-=,S=/@.Q(/&/. -0.+#."=/,&. -+0-V(1. -+. =#00.'&#"/00/0.#K
%-"&#'(*1#S/+1(#0[.B(,1.)/1/&%-+/0.1(/-&.S-#%,00.gV&,b-+Vy.!&#0-#+y.7-V&,1-#+yh.T.B(,1.-0
1(/.S,=,+"/.S/1B//+.V&#B1(.,+).=#00.'&#"/00/0@
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<",=/. #K. 0/)-%/+1. ',1"(/0. ,0. -+K=;/+"/). S*. '&/0/+"/T,S0/+"/. #K. S-#K-=%@. :%. $. :99%@
Z;/01-#+0[. (#B. '&/)-"1,S=/. -0. 1(/. ',11/&+@. D0. 1(/&/. 0;KK-"-/+1. /N-)/+"/. #K. %;=1-'=/. 01,S=/
01,1/0y
<",=/.#K.0/)-%/+1.01#&,V/.T.&/%#S-=-0,1-#+[.:9.M%@.Z;/01-#+[.-0.0-=1.01#&,V/.,0.,."#+0/a;/+"/
#K. 0/)-%/+1. 01,S-=-0,1-#+. &/,==*. -%'#&1,+1. K#&. 0/,0#+,=. "*"=/. #K. <O7. -+. ,+. /01;,&*. y.L#B
)#/0.1(/.0-=1.01#&/)T&/%#S-=-0/).-+1/&K/&/.B-1(.%#&'(#)*+,%-"0y

^9# =,/0&+*#5)4"!5&+&+*#]2&+!$"'+#("-#-&+&/-,5#-&7/-%$'7#.$"!2-./!$"'Y
O&#"/00.0",=/[.:."%.$.:9."%@.7#01.-%'#&1,+1.a;/01-#+.-0.(#B.1(/.)-KK/&/+1.'#00-S=/.,"1-#+0.#K
%,"&#K,;+,.0",=/.1#.#+/.,+#1(/&8.(#B.K#&"-+V.%,*.)/1/&%-+/.B(-"(.#K. 1(/.'#00-S=/./KK/"10
B-==.)#%-+,1/@.O&#"/00.%#)/==-+V.#K.S-#1;&S,1-#+./KK/"10.#+.0/)-%/+1."#%'#0-1-#+.,&/.,=0#
=,&V/=*. =,"M-+V. g%#01.%#)/==-+V. (,0. "#+"/+1&,1/). #+. '&#K-=/0. #K. #&V,+-". %,11/&. ,+)T#&. #K
1&,"/&0h@

O,1"(.0",=/[.:99.%.$.:M%@.L#B.-%'#&1,+1.,&/.S-#1-". -+1/&,"1-#+0.K#&./01,S=-0(-+V./_"=;0-N/
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8 Summary and Conclusions

8.1 Summary
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)/&-N,1-#+. #K. /"#=#V-",=. -+)-",1#&0. K#&.%#&'(#=#V-",=. "(,+V/0. -0. ,=0#. #+/. #K. 1(/. ,-%0. #K. 1(/
'&#W/"1@
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B recent morphological studies - Wadden Sea

7,+*. '&#W/"10. (,N/. S//+. )/,=-+V. #&. )/,=. B-1(. 1(/.%#&'(#=#V*. #K. 1(/.H,))/+. </,@. Q(/. =-01
S/=#B. )#/0. +#1. "#+1,-+. ,==. B#&M08. S;1. ",+. S/. ;0/). ,0. 01,&1-+V. '#-+1. K#&. 1(/. 01;)*. #K. 1(/
%#&'(#=#V*.#K.1(/.>;1"(.H,))/+.</,@

=DD1)$1#3 ;/#3 2/#'//#R*##*#03 .//5;2/S$13 -3 &73 52*@8(*58&('*#08. g#+$V#-+V. '&#W/"1. HI. J
>/=K1.L*)&,;=-"0h@.F#+1&,"1#&.O&#W/"1.7,-+'##&1#+1B-MM/=-+V.2#11/&),%@.Q(-0.#+$V#-+V.'&#W/"1
)/,=0. B-1(. 1(/. 01;)*. #K. 1(/. /KK/"10. #K. 1(/. 7,,0N=,M1/. /+=,&V/%/+1. #+. 0;0'/+)/). 0/)-%/+1
1&,+0'#&1. ,=#+V. 1(/. >;1"(. "#,018. -+"=;)-+V. 1(/.H,))/+. </,@.H,1/&. ,+). 0;0'/+)/). 0/)-%/+1
)-0"(,&V/0.#K.1(/.&-N/&0.7,,0.g2(-+/h8.Q(,%/08.</++/.,+).<"(/=)1.,&/.1,M/+.-+1#.,""#;+1@

.&%78&2&093 &D3 $813M/''1#3 ?1/O3 ":7/)$3 &D3 5/#'3 /#'3 581223 @&%%&R*#03 U*#3 X($)8V+3M+X+
=95*#SO3M[3 d3 X=[TP3 WYXHI`["F?O3 H17&%$3 H3 !66A3 &#3 2*$1%/$(%13 5$('9O3 ./93 !GCG+3 Q(/
%#&'(#=#V*. #K. 1(/. >;1"(. H,))/+. </,. (,0. S//+. 01;)-/). -+. ,+. /_1/+0-N/. =-1/&,1;&/. 0;&N/*
"#N/&-+V.:\`.,&1-"=/0.,+).&/'#&10.#K.)-KK/&/+1.)-0"-'=-+/0.gV/#=#V*8.,&"(/#=#V*8.(-01#&*8.S-#=#V*8
0/)-%/+1#=#V*8. (*)&,;=-"08. /1"@h@. Q(-0. (,0. &/0;=1/). -+. ,. &,1(/&. "#%'=/1/. )/0"&-'1-#+. #K. 1(/
%#&'(#=#V-",=.%/"(,+-0%0.&/0'#+0-S=/.K#&.1(/.0(,'-+V.#K.1(/.H,))/+.</,@.Q(/.&/'#&1.'&/0/+10
,.=#1.#K."(,&,"1/&-01-".),1,.,+).1(/.K-&01./%'-&-",=.&/=,1-#+0(-'.S/1B//+.1(/. 1-),=.'&-0%.,+).1(/
N#=;%/.#K.1-),=.S,0-+0@.A,0/).#+.1(-0.01;)*.-1.B,0."#+"=;)/).1(,1.0,+).S#&&#B-+V.;=1-%,1/=*.B-==
(,N/. ,+. -%',"1. #+. 1(/.C#&1(.</,. "#,01. #K. 1(/.H,))/+.</,. ,&/,. ,+). 1(,1. 1(/. -%',"1. #K. 0(/==
S#&&#B-+V.#+.1(/.0/)-%/+1.1&,+0'#&1.-+.1(/.H,))/+.</,.-0.+/V=-V-S=/@

.&%78&2&0*)/23 %157&#513 &D3 $*'/23 @/5*#53 $&3 )8/#015+3M+X+3=95*#SO3 --#'3 "FF=O3X12D$O3 P81
Z1$81%2/#'5O3 -BA3 e(29O3 !GGfO3 P813 X($)83 F&/5$O3 7/71%3 Z&+3 E+3 O&/0/+1,1-#+. #K. /%'-&-",=
&/=,1-#+0.K#&."(,++/=."&#00.0/"1-#+8.)/'1(.,+).N#=;%/8.K#&.0,+).N#=;%/.-+.#;1/&.)/=1,0.,+).K#&
1-),=.K=,1.,&/,.-+.1(/.>;1"(.H,))/+.</,.,+).1(/.>/=1,.,&/,.,+).1(/.'#00-S-=-1*.1#.,''=*.1(/%.-+
"#,01,=./+V-+//&-+V@

.&%78&2&0*)/235$/@*2*$93&D3 *#21$53/#'3)8/##1253&D3 $813R15$1%#3M/''1#3?1/+3T+3Q1%%*$51#O
HM?BXQMO3 H17&%$3 QMI_BGf+f!GO3 _)$&@1%3 !GGf+3 Q(/. &/'#&1. '&/0/+10. ,. +;%S/&. #K
/%'-&-",=.&/=,1-#+0(-'0.K#&.01,S=/.g-+.0-b/h.1-),=."(,++/=0.,+).)-0";00/0.1(/.'#00-S-=-1*.#K.1(/.;0/
#K. /%'-&-",=. &/=,1-#+0(-'08. 1(/. l01,S-=-1*. 0(/,&. 01&/00m. ,''&#,"(8. )-%/+0-#+=/00. ',&,%/1/&0. #&
+;%/&-",=.%#&'(#=#V-",=.%#)/==-+V.1#.0#=N/.1(/.l01,S-=-1*./a;,1-#+m.K#&.,.1-),=."(,++/=@.P;&1(/&8
K#&"/0.",;0-+V."(,++/=.%-V&,1-#+.,&/.)-0";00/).,+).1(/.'#00-S-=-1-/0.#K.%#)/==-+V.%#&'(#=#V-",=
'&#"/00/0@

F&/5$/23 Q1#15*53 J%&K1)$O3 ?&:13 )&#5*'1%/$*&#53 &#3 $*'/23 *#21$5O3 I3 2*$1%/$(%13 5(%;193 &#
89'%&'9#/:*)3/#'3:&%78&'9#/:*)3)8/%/)$1%*5$*)53&D3$*'/23*#21$53R*$83571)*/23/$$1#$*&#3$&
gW1$3T%*15)813b110/$h+3H+F+3?$1*K#O3M[3d3X12D$3W9'%/(2*)5O3H17&%$3W3E<f+<>3&#32*$1%/$(%1
5(%;19O3./93!GG!+.D+.1(-0.&/'#&1.1(/.-+1/&&/=,1-#+.S/1B//+.1(/.)-KK/&/+1.%#&'(#=#V-",=.;+-10.#K
1(/.H,))/+. </,. -0. )/0"&-S/). S,0/). #+. 1(/. &/0;=10. #K. ,+. /_1/+0-N/. =-1/&,1;&/. 0;&N/*@. D1. ,=0#
)-0";00/0.1(/.'#00-S=/.-%',"10.#K.(;%,+.-+1/&K/&/+"/.-+.1(/.+,1;&,=.0*01/%.,+).1(/.,''=-",S-=-1*
,+).&/01&-"1-#+0.-+.1(/.N,=-)-1*.#K./%'-&-",=.&/=,1-#+0(-'0.-+.=-1/&,1;&/@

Q=_JH_3J%&K1)$O3"#;1#$&%93T*12'3X/$/3M/''1#3?1/3U*#3X($)8V+3I+M+3;/#3^211DO3`#*;+3&D
`$%1)8$O3 "#5$*$($13 &D3 Q1&0%/78*)/23 H151/%)8O3 ]/S0%&173 T95*5)813 Q1&0%/D*1O3 H17&%$
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Q=_JH_3 !GG!+f!<3 UZ&$*$*13 I_T.BG!+!f+f!fO3 HM?BXQMV+. Q(/. &/'#&1. '&/0/+10. ,+
#N/&N-/B.#K.,==.(-01#&-",=.K-/=).),1,.#K.1(/.>;1"(.H,))/+.</,.B(-"(.,&/.,N,-=,S=/.-+.,&"(-N/0.#K
2H<@.Q(-0. "#+"/&+0. )-0"(,&V/.%/,0;&/%/+10. g0-+"/. :`\5h8. 0#;+)-+V0. g:`]9$:`5]. -+. /,01/&+
',&1. ,+).:`Y9$:`55. -+.B/01/&+. ',&1h8.B,1/&. =/N/=. 01,1-#+0. ,+). &/"#&)08. 01,1-#+. ,+). &/"#&)0. #K
B,N/.%/,0;&/%/+108. O#0-1-#+.#K. &#B0.B-1(. &-''=/.%/,0;&/%/+108.%,'.B-1(.%/)-,+. 0/)-%/+1
)-,%/1/&8. (-01#&-". %,'08. 1-1=/0. ,+). S&-/K. 0;%%,&-/0. #K. 0#%/. S&-/K. &/'#&10. #K. 1(/. 7//1$. /+
G)N-/0)-/+01.L##&+.g'/&-#).:`]4$:`54h.,+).,.=-01.#K.)#";%/+10.,S#;1.1(/.H,))/+.</,@

Q=_JH_3 J%&K1)$O3 I;/*2/@213 51'*:1#$3 '/$/3 &D3 $813 X($)83 M/''1#3 ?1/3 UJ/%$3 "V+3 e+e+J+
[/:@11SO3 `#*;+3 &D3 `$%1)8$O3 "#5$*$($13 &D3 Q1&0%/78*)/23 H151/%)8O3 ]/S0%&173 T95*5)81
Q1&0%/D*1O3 H17&%$3 Q=_JH_3 !GG!+f!AI3 UZ&$*$*13 QMI_BG!+!ffGfO3 HM?BXQMV+3 Q(/
&/'#&1.'&/0/+10.,+./_1/+0-N/.=-1/&,1;&/.0;&N/*.#+.1(/.0/)-%/+1#=#V*.#K.1(/.>;1"(.H,))/+.</,@
Q(/. &/0;=10. ,&/. )/0"&-S/0. -+. &/=,1-#+. B-1(. 1(/. V/#=#V*8. %#&'(#=#V*. ,+). (*)&#V&,'(*. #K. 1(/
H,))/+.</,.-+"=;0-N/./KK/"10.#K.=,+).&/"=,%,1-#+.,&/,0.,+).1(/./_'=#-1,1-#+.#K.0,+).,+).0(/==0@

F&/5$/23Q1#15*5O3=4(*2*@%*(:3%12/$*&#53*#3$8131@@3$*'/23'12$/O3*#21$3/#'3@/)S@/%%*1%3/%1/3&D
$813 T%*5*/#3 *#21$3 595$1:+3 =+e+3 L*1012O3 `#*;+3 &D3 `$%1)8$O3 ]/S0%&173 T95*5)813 Q1&0%/D*1O
H17&%$3Q=_JH_3!GG!+f-E3UQMI_BG!+f!AO3HM?BXQMVO3I(0(5$3!GG!+3<1;)*.#+./%'-&-",=
&/=,1-#+0(-'0.K#&.1(/."&#00.0/"1-#+.#K.,. 1-),=."(,++/=.,+).1(/.,),'1,1-#+.#K. 1(/."(,++/=0. 1#. 1(/
+/B."#+)-1-#+0.,K1/&."=#0;&/.#K.1(/.I,;B/&0.</,@

"?_?i-3 J%&K1)$O3 ":7/)$3 &D3 51/3 21;123 %*513 &#3 $813:&%78&2&093 &D3 $813M/''1#3 ?1/3 *#3 $81
5)&713&D3*$531)&2&0*)/23D(#)$*&#+3Q(-0.01;)*.K#";00/).#+.1(/./_-01/+"/.#K./%'-&-",=.&/=,1-#+0(-'0
S/1B//+.%#&'(#=#V-",=.;+-10.g0;"(.,0.1-),=.-+=/1.,+).=#",=."(,++/=.'&#K-=/8.S,0-+.N#=;%/8.0,+)
N#=;%/. #K. #;1/&. )/=1,8. (/-V(1. #K. 1-),=. K=,10h. ,+). "(,&,"1/&-01-". (*)&,;=-". ',&,%/1/&0. -+. 1(/
H,))/+.</,.S,0/).#+.),1,.-+.=-1/&,1;&/.,+).K-/=).),1,.K&#%.1(/.>;1"(.H,))/+.</,.gO(,0/0.:8.4
,+). ',&1=*. \h@. Q(/. ';&'#0/. B,0. 1#. =##M. K#&. 1(/. '#00-S-=-1*. 1#. )/N/=#'. ,. "#+"/'1. K#&. 1(/
)/N/=#'%/+1. #K. %,1(/%,1-",=. %#)/=0. B-1(. ,. 01,S=/. "#%';1,1-#+,=. 0"(/%/. K#&. =#+V$1/&%
%#&'(#=#V-",=.)/N/=#'%/+10@.O&#'#0,=0.K#&.0;"(.0"(/%/0.(,N/.S//+.'&/0/+1/).-+. 1(/.O(,0/.Y
&/'#&1@.Q(/.O(,0/.\.&/'#&1.V-N/0.,.%#&/.V/+/&,=.)/0"&-'1-#+.#K.1(/.%#&'(#=#V*.#K.1(/.H,))/+
</,.,+).,))-1-#+,=./%'-&-",=.&/=,1-#+0.K#&.1(/.1-),=.K=,10.-+.',&1-";=,&@

.&%78&2&0*)/23 /#'3 1)&2&0*)/23 1DD1)$53 &D3 51/3 21;123 %*51a3 I#3 1;/2(/$*&#3 D&%3 $813 R15$1%#
M/''1#3?1/+3=+L+3J11%@&2$1O3M+X+3=95*#S3/#'3J+3H(/%'*KO3"#a3_)1/#3./%0*#3J%&)155153*#
Q2&@/23F8/#01O31'*$1'3@93H+T+F+3./#$&(%/O3eB.+3./%$*#3/#'3H+3M&22/5$O3!3!GG!3e+3M*2193
"3?&#53[$'+3O;S=-",1-#+.#K.,.01;)*.#+.1(/.S;-=)-+V.#K.1(/.D<E<.%#)/=.K#&. 1(/.C/1(/&=,+)0. 1#
0;''#&1.)/"-0-#+$%,M-+V.-+.1(/."#+1/_1.#K.0/,.=/N/=.&-0/@.O,&1.#K.1(/.','/&.)/0"&-S/0.1(/.'&-+"-'=/
#K.1-%/.=,VV-+V.-+.1(/.&/0'#+0/.#K.1(/.S#11#%.#K.1(/.H,))/+.</,.,+).1(/./KK/"1.#+.1(/.1-),=.K=,1
,&/,@.G+#1(/&.',&1.)/0"&-S/0.1(/.'#00-S=/.-%',"1.#+.1(/./"#0*01/%@

P813:95$1%93 &D3 $813R/''1#O3W&R3 /3 $*'/23 595$1:3 %1/)$53 &#3 51/3 21;123 %*513 U*#3 X($)8V+3 P+
[&($1%53/#'3T+3Q1%%*$51#O3.*#*5$%93&D3J(@2*)3M&%S5O3H"^bO3H17&%$3H"^bBG<+f<fO3_)$&@1%
!GG<+3 Q(-0. &/'#&1. -0. ,. K-+,=. ';S=-",1-#+. S,0/). #+. 1(/. &/0;=10. #K. 1(/. D<E<. 01;)-/0. #K. B(-"(
D<E<v4."#+"/&+/).1(/.%#&'(#=#V-",=.',&1@.Q(/.&/'#&1.V-N/0.,."=/,&.'-"1;&/.#K. 1(/.V/+/0-0.,+)
1(/.%#&'(#=#V*.#K.1(/.H,))/+.</,@.D1.,=0#.)/0"&-S/0.1(/.'#00-S=/./KK/"10.#K.-+"&/,0/).0/,.=/N/=
&-0/.,+).(;%,+.-+1/&K/&/+"/.g=-M/."=#0;&/.B#&M08.0,+).%-+-+V.,+).S#11#%.0;S0-)/+"/.);/.1#.V,0
%-+-+Vh.#+.1(/.%#&'(#=#V*.,+)./"#=#V*.#K.1(/.,&/,@

X($)83g52(D$1%5hO3P1#$/$*;13 *#;1#$&%93&D3/@*&$*)37/%/:1$1%53 U*#3X($)8V+3M+X+3=95*#SO3I+
"e+3W&1S5$%/3 /#'3T+.+e+3W&&j1:/#5O3M[3 d3X=[TP3WYXHI`["F?O3H17&%$3W!<A>O3./%)8
!GG-+3 D+. 1(/. 0"#'/. #K. %,-+1/+,+"/. ,+). -%'&#N/%/+1. #K. /_-01-+V. 0=;K1/&0. ,+). 1(/. '#00-S=/
)/N/=#'%/+1.#K.+/B.0=;K1/&0.#&. 0,=1.);+/.N,==/*0. 1(/&/. -0.,.+//). K#&. S/11/&. M+#B=/)V/.#+. 1(/
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%#&'(#=#V-",=. "(,&,"1/&-01-"0. #K. 0=;K1/&0@. Q(-0. 01;)*. B,0. ,. 01,&1. 1#. K-+). 0;"(. "(,&,"1/&-01-"
&/=,1-#+0@

X9#/:*)53/#'351'*:1#$/%93'1;12&7:1#$3&D3$813X($)83M/''1#3?1/3R*$831:78/5*53&#3$81
T%*5*/#3"#21$O3I35$('93&D3$813@/%%*1%3*52/#'5O31@@B$*'/23'12$/5O3*#21$53/#'3'%/*#/013@/5*#5+
I+J+3_&5$O3`#*;+3&D3`$%1)8$O3T/)+3&D3=/%$83?)*1#)1O3J(@2+3Z&+3!-A3UP815*5V+3!_1/+0-N/.V/+/&,=
)/0"&-'1-#+.#K.(-01#&-",=.)/N/=#'%/+10.,+).%#&'(#=#V-",=.'&#"/00/0.-+.1(/.>;1"(.H,))/+.</,
,+).1(/.P&-0-,+.D+=/1.0*01/%.-+.',&1-";=,&@.G.=#1.#K.(-01#&-",=.),1,.,+).-+K#&%,1-#+.#+.S/).K#&%0@

=DD1)$53&D3D($(%1351/B21;123%*513/#'35(@5*'1#)13&#3$813M/''1#3?1/3$*'/23595$1:k3?1'*:1#$
'9#/:*)53/#'3@*&2&09k3M8/$3'&U#l$V3R13S#&Rm3I+J+3_&5$O3J+[+3'13L&1%3/#'3M+e+3M&2DD
U1'+VO3J%&)+3&D3?9:7&5*(:O3M&2D81j1O3-6\-<3./93!GGA+3`#*;+3 &D3`$%1)8$3 /#'3Q%&#*#01#+
F#+1&-S;1-#+0. #K. )-KK/&/+1. -+01-1;1/0. #+. )-KK/&/+1. )-0"-'=-+/0. 0;"(. ,0. V/#=#V*8. %#&'(#=#V*8
0;S0-)/+"/8.(*)&#)*+,%-"08.S-#=#V*.,+).%#)/=-+V@

?$('93 &#3 $813 /%%/#01:1#$3 &D3 $813 1/5$1%#3 7/%$3 &D3 $813M15$1%#3 ?)812'$O3 I#/295*53 &D3 $81
7895*)/23 595$1:3U*#3X($)8V+3=+3I221%5:/O3M[3 d3X=[TP3WYXHI`["F?O3H17&%$3b36AEO3 e(29
!GG-3UH17&%$3D&%3M1%S0%&173__?PM=?PV+3!_1/+0-N/.=-1/&,1;&/.0;&N/*.#+.1(/.%#&'(#=#V*.#K
1(/. H/01/&+. <"(/=)1. /01;,&*. "#+0-)/&-+V. V/#=#V*8. V/#V&,'(*8. (*)&#V&,'(*8. %#&'(#=#V*8
0/)-%/+1#=#V*8.-%',"1.#K.)&/)V-+V.,+).,."#+"/'1;,=.%#)/=.S,0/).#+./%'-&-",=.&/=,1-#+0@

P813:&%78&'9#/:*)53&D3 $813M/''1#3?1/3&#3'*DD1%1#$3 57/)13/#'3 $*:13 5)/2153 U*#3X($)8V+
P+P+3H1*K#0&('O3M/''1#;1%1#*0*#0O3W/%2*#01#O3 e/#(/%93 !GGE+3e/+/&,=. )/0"&-'1-#+. #K. 1(/
%#&'(#=#V*.#K. 1(/.H,))/+.</,@.Q(/.)-KK/&/+1. ;+-10. #K. 1(/. 0*01/%. ,&/. "=,00-K-/). #+. )-KK/&/+1
(-/&,&"(-".=/N/=0.B-1(.)-KK/&/+1.1-%/0.#K.&/0'#+0/@

J%1'*)$*&#3&D3)&/5$2*#13'1;12&7:1#$3!GGfB-fGfO3J8/5136O3?(@%17&%$36+!a3'9#/:*)3:&'123&D
$813 X($)83 )&/5$/23 595$1:3 U*#3 X($)8V+3 .+e+T+3 ?$*;13 /#'3 M+X+3 =95*#SO3 M[3 d3 X=[TP
WYXHI`["F?O3H17&%$3W3E->O3?17$1:@1%3!GEG+3Q(/.&/'#&1.'&/0/+10.,.S&-/K.)/0"&-'1-#+.#K.1(/
(-01#&*. #K. "#,01,=. )/N/=#'%/+1. #K. 1(/. >;1"(. "#,01. ,+). 1(/. -%',"1. #K. (;%,+. -+1/&K/&/+"/
',&1-";=,&=*.-+.1(/.',01.:99.1#.:]9.*/,&0@.P;&1(/&8. -1.)/0"&-S/0. 1B#."#+"/'1;,=.%#)/=08. -@/@.#+/
K#&.,.;+-K#&%."#,01.,+).#+/.K#&. 1-),=. -+=/10.,+)./01;,&-/0@.A,0/).#+.1(/0/.%#)/=0.,+).(-01#&-"
),1,.,+.,11/%'1.B,0.%,)/.1#.'&/)-"1.1(/.)/N/=#'%/+1.#K.1(/.C#&1(.</,."#,01.K#&. 1(/.+/_1.:99
*/,&0@

F&/5$/23 '1D1#)13 =*1%2/#'3 UP1N12VO3 W9'%/(2*)3 :&%78&2&0*)/23 *:7/)$3 5$('9O3 J8/513 "3 U*#
X($)8V+3e+?+3H*@@1%*#S3/#'3e+W+3'13]%&10O3J/%$3"O3.&%78&2&0*)/23/#/295153U:/*#3%17&%$VO
W/%$5(*S1%O3J/%$3 ""O3X1$/*23:&'123 $*'/23 D2&RO3M[3 d3X=[TP3WYXHI`["F?O3H17&%$3W3!-<!O
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