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8%&'%&2#'8&)(I9J^#+8$9798$&'9((#$99

0+:1#$4&?)91&$8$&
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0#$4#1&+875#%1#1&7)(7)9+#1&)"#7&":;:4)498$&75)1?8@5349<%#

!&+#75#+75#+&

T8?)$9)(

!&")(9'#+&1%+&

T8?)$9)(

]h4+)9#1&)4()$49<%#1&)79'8@59(#1&d&18%1&I891&d&>(#[&#4&@)+K891&F)[%1&

`b%#+798$&+8I8+91&8%&>(979JL);#$98$Q

!&+#75#+75#+&

T8?)$9)(&#4& )̂((#1@9+

L8+h41&;)(#+9#1&d&2)(9[&)(I)&#4&08@%(%1&)(I)

!&+#75#+75#+&

T8?)$9)(&#4& )̂((#1@9+

L8+h41&d&b%#+7%1&9(#[&#4&b%#+7%1&+84%$'9K8(9)

0+:791#+&()&

7)+)74:+91)498$&1%+&

T8?)$9)(

0&u&5)I94)4&@+98+94)9+#g&A&u&5)I94)4&78??%$)%4)9+#

#BSAMBL%2Z%W&])I94)41&78??%$)%4)9+#1&@84#$49#(1&d&+#75#+75#+&1%+&(#&194#&'%&A)$9;8%
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0)+&)9((#%+1g&9(&#14&9?@8+4)$4&'#&@+:791#+&<%#&@8%+&75)7%$&'#1&5)I94)41&$)4%+#(1&':7+941&1#(8$&()&

78'9K97)498$ & #%+8@:#$$# & RUG & E.g & 9( & #[914# & @(%19#%+1 & V&)11879)498$1&X & ":;:4)(#1 & @8119I(#1O & 0)+&

#[#?@(#&')$1&(#&7)1&'#1&()$'#1&1675#1&#%+8@:#$$#1&`78'#&RUG&E.&_&N/M/Qg&$8%1&)"8$1&()&@8119I9(94:&

'#&+#$78$4+#+&1%+&(#&194#&'%&A)$9;8%g&N&)11879)498$1&'9KK:+#$4#1O&]D^%#BSAMBL%25[

>(&#[914#&@)+&)9((#%+1&'#%[&78'9K97)498$1&@8119I(#1g&()&78'9K97)498$&#%+8@:#$$#&RUG&E.&<%9&

14)4%4 & 1%+ & (#1 & 5)I94)41 & 78??%$)%4)9+#1 & )9$19 & <%# & () & 78'9K97)498$ &ASG>HR&I9848@# & <%9 & +#7#$1#&

(=#$1#?I(#&'#1&5)I94)41&$)4%+#(1&+:@#+48+9:1&)%&$9"#)%&L+)$j)91O

;,c"#,#!%-,#/+$>!

N/M/JE/ MEOCC- s s

N/M/JED MEOC s s s

N/M/JED MEOC s

HA MEOCE s s

.FQM%
$/+26

.FQM%
.*+"-$

.FEEMCHFPQBPDM%
HIk@FCFDJFAFGJKLM%
])+*&+*($%X334[

l%
DFP^JEOME

+-%
)k

+-%
(BP@M@

0FEi@%
&FOBPJBAM

Z)$'#1&)79'9@59(#1&1%I)4()$49<%#1&1675#1&d&

1%I1675#1O&

A)((%$8&"%(;)+91J

*#$914#4%?&@9(81)#

Z)$'#1&)79'9@59(#1&?8$4);$)+'#1&45#+?8@59(#1&'#1&

03+:$:#1O&!"#$%&'&(%#)*"#%&+",#%&%)&-"*.*#&$/0,1.&2033,#4

A)((%$8&"%(;)+91J

!+74814)@53(98$&%")#J%+19

Z)$'#1&)79'9@59(#1&?8$4);$)+'#1&45#+?8@59(#1&'#1&

03+:$:#1O&!"#$%&'&56,3&7",..%&")8"3"#)8%&%)&-"*.*#&$/0,1.&
2033,#4

A)((%$8&"%(;)+91J

!+74814)@53(98$&%")#J%+19

Z)$'#1&1%I?8$4);$)+'#1&d&^)779$9%?&

^)779$98&"9491J9')#)#&,&

!I9#4#$98$&)(I)#&

SI#+'8+K#+&EY-C

A&u&78??%$)%4)9+#g&HA&u&H8$&78??%$)%4)9+#&`794:&979&#4&+:@#+48+9:&')$1&7#4&)4()1&7)+&+)+#4:&')$1&(#1&03+:$:#1Q

#BSAMBL%25%W&T:4)9(&'#1&5)I94)41&$)4%+#(1&,&)11879)498$1&":;:4)(#1&`#[#?@(#&'#1&()$'#1&1675#1&#%+8@:#$$#1Q
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A8$7#+$)$4&()&+:@)+49498$&'#1&5)I94)41&1%+&(#&194#g&8$&8I1#+"#&)(8+1&<%#&(#1&()$'#1&)(@9$#1&#4&

(#1&K8+h41&'#&@9$1&d&7+875#41&18$4&(#1&@(%1&+#@+:1#$4)49"#1&7%?%()$4&@(%1&'#&()&?8949:&'#&()&1%+K)7#&

484)(#&877%@:#&@)+&'#1&5)I94)41&78??%$)%4)9+#1&)"#7&+#1@#749"#?#$4&E-M-&#4&E-C-&5#74)+#1O&F)$'91&

<%#&(#1&?:;)@58+I9)9#1&#4&(#1&48%+I96+#1g&@(%1&@8$74%#((#1&#$&877%@#$4&Ek&)"#7&M-&#4&CY&5#74)+#1O&

]D^%.,+#$!%)BJEMC%QM%X4%g%6Zh%#BSAMBL%2d[

08%+&'#1&+)918$1&@+)49<%#1g&$8%1&)"8$1&+#;+8%@:&')$1&(#&4)I(#)%&1%9")$4&(#1&'9KK:+#$41&43@#1&

'#&48%+I96+#1O&Z#1&:I8%(91&19(97#%[&&)@@)+)94+8$4&1%+&%$#&?h?#&7)+4#&4)$'91&<%#&(#1&)$79#$$#1&@+)9+9#1&

'#&K)%75#&`78'#&_&-.C/Q&1%+#149?:#&1%+&(#&K8+?%()9+#&14)$')+'&'#1&'8$$:#1&1#?I(#$4&@(%4y4&d&(=:4)4&

+#(974%#(&1%+&(#&@:+9?64+#&'%&194#O&0+:1#$4#1&)%48%+&'%&"9(();#&'#&03g&$84)??#$4&')$1&()&c8$#&<%9&)&

:4:&7)+48;+)@59:#&?)91&'8$4&(#1&'8$$:#1&+#14#$4&d&9$K8+?)491#+f&#((#1&$=)@@)+)94+8$4&@)1&')$1&7#&I9()$O

#BSAMBL%2d%W%G:@)+49498$&'#1&5)I94)41&'=9$4:+h4&78??%$)%4)9+#1&+#7#$1:1&1%+&(#&194#&'%&A)$9;8%

`m4)4&#$&e%9$&C//DQ

23$4561#&'#1&78$$)911)$7#1&:78(8;9<%#1&,&294#&'=>?@8+4)$7#&A8??%$)%4)9+#&'%&A)$9;8%&,&!8B4&C//D&&&&&&&&&&EY

.FQM%$/+%26 ;,c"#,#! !LE^BDM%]IB[ j%CLE%CJ@M
MEM/ R)%[&14);$)$4#1 Mg. /gC.

N/M/ Z)$'#1&1675#1 N/g. /g./

N/-/ Z)$'#1&)(@9$#1 E-M-g. C.g./

.EC/ Z)$'#1&d&;#$h41 --C E/g//

.EM/ EE/ Cg//

-EN/ ECY Cg//

-CE/ 0#(8%1#1&7)(7978(#1 MC /g./

-CM/ 0#(8%1#1&d&$)+' YP/ E.g//

-NM/ M- /g./

PEE/&#4&PEC/ F8%+I96+#1 CY /g./

DEE/ CYD Ng//

DEM/ MDC -g//

DCC/ G875#+1&19(97#%[ CCP Ng//

YE&R/ P. Eg//

YED/ D /gC.

YC-/ NN /g./

YNE/ 2)@9$96+#1&1%I)(@9$#1 E-C Cg./

YNM/ L8+h41&@9$1&d&7+875#41 E-C- C.g//

Z)$'#1&d&;#$#"+9#+1

0#(8%1#1&d&;91@#4

W:;)@58+I9)9#1

RI8%(91&19(97#%[&K+)91

RI8%(91&19(97#%[&45#+?8@59(#1

G9@913("#1&'=)%($#1

F9(()9#1

A5)4)9;$#+)9#1
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@9:49$#?#$4&(9:1&)%&@)11);#&#[7#119K&'z5%?)9$Q

$EFCJFP\&
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,L@EMC&`<%)$'&9(&)&@%&h4+#&@+:791:QO

Z=:4)4&;:$:+)(&'#&78$1#+")498$&#14&(#&1%9")$4&_&7#&18$4&N/&k&'#1&5)I94)41&78??%$)%4)9+#1&

+#7#$1:1&<%9&18$4&')$1&%$&I8$&:4)4&'#&78$1#+")498$&4)$'91&<%#&+#1@#749"#?#$4&C&#4&C/&k&18$4&@(%4y4&

')$1 & %$ & :4)4 & '# & 78$1#+")498$ &?)%")91 & 8% &?83#$O &!& $84#+ & <%# & @8%+ & MP &k & '#1 & 7)1g & (=:4)4 & '#&

78$1#+")498$&$=#14&@)1&78$$%&1894&@)+&7#&<%=9(&$=)&@)1&:4:&+#(#":g&1894&@)+7#&<%#&(#&'#17+9@4#%+&$=)&@%&

'8$$#+&%$&)"91O&]D^%.,+#$!%JOHBJEMC%QM%X6%g%65h%#BSAMBL%2d[

A=#14 & @)+?9 & (#1 & 5)I94)41 & (#1 &?89$1 & I9#$ & 78$1#+":1 & <%=9( & ") & K)((89+ & )[#+ & (#1 & #KK8+41 & '#&

+#14)%+)498$O&Z)&+#14)%+)498$&#14&(9:#&d&@(%19#%+1&@)+)?64+#1&'8$4&()&7)@)794:&?h?#&<%=d&(#&?9(9#%&

':;+)':&d&1#&+:;:$:+#+&19&()&?#$)7#&#14&K+#9$:#&"89+#&)++h4:#O&R((#&':@#$'&:;)(#?#$4&'#&K)74#%+1&

'9"#+1 & 78??# & (=)77#119I9(94: & '# & () & c8$# & )% & 7)1 & 8o & () & +#14)%+)498$ & $:7#1194# & %$# &?)$%4#$498$&

<%#(78$<%#g&(#&78B4&'#1&4+)")%[OOO&
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#BSAMBL%2d%W%m4)4&'#&78$1#+")498$&'#1&5)I94)41&$)4%+#(1&78??%$)%4)9+#1&+#7#$1:1&1%+&(#&194#&'%&A)$9;8%

`m4)4&#$&e%9$&C//DQ

29&(=8$&+#;)+'#&'#&@(%1&@+61g&9(&3&)&%$#&'9KK:+#$7#&$8489+#&75#c&7#+4)9$1&5)I94)41g&@)+&#[#?@(#&

78$7#+$)$4&(#1&K8+h41&'#&@9$1&d&7+875#41g&7=#14&@+61&'#&()&?8949:&'#1&1%+K)7#1&877%@:#1&<%9&18$4&')$1&

%$&I8$&:4)4&'#&78$1#+")498$&)(8+1&<%=)%7%$#&1#&4+8%"#&')$1&%$&:4)4&'#&78$1#+")498$&?)%")91#O&A5#c&

(#1&?:;)@58+I9)9#1g&c8$#1&5%?9'#1g&MY&k&'=#$4+#&#((#1&18$4&')$1&%$&I8$&:4)4&'#&78$1#+")498$&4)$'91&

-/&k&18$4&@(%4y4&')$1&%$&:4)4&7+949<%#O

#BSAMBL%21%W%b%#(<%#1&#[#?@(#1&':4)9((:1&'#&(=:4)4&'#&78$1#+")498$&'#1&5)I94)41&78??%$)%4)9+#1&+#7#$1:1&1%+&
(#&194#&'%&A)$9;8%

23$4561#&'#1&78$$)911)$7#1&:78(8;9<%#1&,&294#&'=>?@8+4)$7#&A8??%$)%4)9+#&'%&A)$9;8%&,&!8B4&C//D&&&&&&&&&&CE

$@B@%QM%DFPCMERB@JFP
.FQM%$/+%26 ;,c"#,#! "PDFPPL SFP OFkMP OBLRBJC

MEM/ R)%[&14);$)$4#1 Mg.

N/M/ Z)$'#1&1675#1 E- N C/ /g.

N/-/ Z)$'#1&)(@9$#1 .PY -DM M-E EMg.

.EC/ Z)$'#1&d&;#$h41 EC/ MNM ED. EN

.EM/ Z)$'#1&d&;#$#"+9#+1 -/ N- N /

-EN/ 0#(8%1#1&d&;91@#4 MY P. / E.

-CE/ 0#(8%1#1&7)(7978(#1 / M EY E/

-CM/ 0#(8%1#1&d&$)+' EDN M-D M-/ .D

-NM/ W:;)@58+I9)9#1 /g. EN EYg. C

PEE/&#4&PEC/ F8%+I96+#1 D . EM M

DEE/&#4&DEM/ RI8%(91&19(97#%[ NPN ENP .. N

DCC/ G875#+1&19(97#%[ EDN N/ M /

YE&R/ G9@913("#1&'=)%($#1 .P . EM /

YED/ F9(()9#1 M . / /

YC-/ A5)4)9;$#+)9#1 NE M / /

YNE/ 2)@9$96+#1&1%I)(@9$#1 C ENP EM /

YNM/ L8+h41&@9$1&d&7+875#41 -.Y PP. EYC /

!"#"$%&$'()*&+,#"-()

!"#$""% &$" '$()" '*%+*,- .$.*/

0*"1)-2*/3,")- 456 789 97: :9;4 :797;4

< 94 => >> : :??

@AB*3C$D&,*,)- ?;4 := :6;4 > 97

< : 96 44 4 :??

E$DF.-23,"-2G2#D$#C).- 746 554 :6> ? :7>7

< =? =8 :> ? :??

H)/$%-)-2G2"*D1 :8= 978 97? 48 65?

< :6 98 95 7 :??
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{&0)1&'=#1@67#1&":;:4)(#1&78??%$)%4)9+#1&+#7#$1:#1

>$"#+4:I+:1_

! Z)9$#%1#&'%&@+%$#((9#+&`R+98;)14#+&7)4)[Q

! Z%7)$#&7#+KJ"8()$4&`Z%7)$%1&7#+"%1Q&

! G81)(9#&'#1&!(@#1&`G81)(9)&)(@9$)Q&`R1@67#&@+98+94)9+#Q

! T)?9#+&'#&()&2%7791#&`R%+8'+3)1&)%+9$9)Q&

! *+)$'&7)@+978+$#&`A#+)?I3[&7#+'8Q&

&

W)??9K6+#1_

! *+)$'&W%+9$&`W38491&?38491Q

! *+)$'&G59$8(8@5#&`G59$8(8@5%1&K#++%?J#<%9$%?Q&

! W9$98@46+#&'#&275+#9I#+1&`W9$98@4#+%1&175+#9I#+19Q&

! 0#494&W%+9$&`W38491&I(34599Q&

! 0#494&G59$8(8@5#&`G59$8(8@5%1&59@@819'#+81Q&

! T#1?)$&'#1&03+:$:#1&`*)(#?31&@3+#$)97%1Q&

A8??#&@8%+&()&(914#&'#1&5)I94)41&$)4%+#(1g&(#1&78$$)911)$7#1&8$4&:"8(%:&()911)$4&)@@)+)n4+#&

'# & $8%"#((#1 & 8I1#+")498$1 & '=#1@67#1 & 78??%$)%4)9+#1g & (#1<%#((#1 & $=:4)9#$4 & e%1<%=)(8+1 & @)1&

+:@#+48+9:#1O

0)+&)9((#%+1g&7#&4+)")9(&'#&13$4561#&1=#14&78$K+8$4:&d&()&'9KK97%(4:&'#&78((#74#+&(=#$1#?I(#&'#1&

9$K8+?)498$1&(9:#1&d&()&+:@)+49498$&'#&7#1&#1@67#1g&$84)??#$4&1%+&()&?)e#%+#&@)+49#&R14&'%&194#O&>(&1#+)&

$:7#11)9+#&'#&+:)(91#+&7#44#&78((#74#g&$84)??#$4&@8%+&(#1&9$"#+4:I+:1g&(#1&?89$1&I9#$&78$$%1&#4&(#1&

@(%1&"%($:+)I(#1O

23$4561#&'#1&78$$)911)$7#1&:78(8;9<%#1&,&294#&'=>?@8+4)$7#&A8??%$)%4)9+#&'%&A)$9;8%&,&!8B4&C//D&&&&&&&&&&CC

http://natura2000.environnement.gouv.fr/especes/1074.html
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http://natura2000.environnement.gouv.fr/especes/1301.html
http://natura2000.environnement.gouv.fr/especes/1303.html
http://natura2000.environnement.gouv.fr/especes/1307.html
http://natura2000.environnement.gouv.fr/especes/1310.html
http://natura2000.environnement.gouv.fr/especes/1304.html
http://natura2000.environnement.gouv.fr/especes/1324.html
http://natura2000.environnement.gouv.fr/especes/1088.html
http://natura2000.environnement.gouv.fr/especes/1065.html
http://natura2000.environnement.gouv.fr/especes/1087.html
http://natura2000.environnement.gouv.fr/especes/1083.html
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]?IEL?ICHEBMBGC!?D!N?N_<!1CF!UGEL?JCF!FBU>@CF!F?NE!>IKEBSDGCF!CE!?NE!MKBE!@CDIF!>ICDQCF!JC>DBF!
@?NAECU>Fe !UKBF ! NGHCFFBECNE ! JCF ! ECU>F ! J+BNQCFEBAKEB?N ! IC@KEBQCUCNE ! @?NAF!r ! ?N ! CFEBUC ! @C!
ICNJCUCNE!N?IUK@!J+DN!?>GIKECDI!JC!ECIIKBN!V!";\!LK`W?DI!CE!HC@DB!J+DN!>L?E?!BNECI>ImEC!V!Z;\!
LK`W?DI!]KEECNEB?Ne!B@!NC!F+KABE!>KF!BHB!JC!HKIE?AIK>LBC!JCF!LKPBEKEF!NKEDIC@F_<

$CF !FD>CIMBHBCF !H?NHCINGCF !>KI ! @CF !9&7!CE !971!JCF !JG>KIECUCNEF !JC ! @+2DJC!CE !JCF!
&=IGNGCFp(IBCNEK@CF!F?NE!MIGSDCUUCNE!EImF!BU>?IEKNECF!]&K=F!JC!7KD@E!i!Z"!/ff!LK!r!1?IPBmICF!
(IBCNEK@CF!i!0;!/0f!LK!r!1K>HBI#1KI@BE#1KU>HKIJ?F!i!Of!Z["!LK_<!$CF!H?zEF!JC!HKIE?AIK>LBCF!
>KI!JCF!UGEL?JCF!EIKJBEB?NNC@@CF!F+KQmICNE!C^HCFFBMF!KD!ICAKIJ!JCF!F?UUCF!JBF>?NBP@CF!>?DI!
HCF!GEDJCFe!FKNF!H?U>ECI!@CF!JG@KBF!IC@KEBQCUCNE!H?DIEF!BU>KIEBF<

1+CFE!>?DISD?Be!N?DF!KQ?NF!HLCIHLG!V!JGQC@?>>CI!DNC!K>>I?HLC!PKFGC!FDI!@CF!ECHLNBSDCF!
JC ! EG@GJGECHEB?Ne !SDB !>CIUCEECNE !J+K>>IGLCNJCI ! IK>BJCUCNE !JCF ! FD>CIMBHBCF ! BU>?IEKNECF !JC!
MKn?N!L?U?AmNC!]CN!UBNBUBFKNE!@CF!PBKBF!?PFCIQKECDIF_!>?DI!>CD!SDC!@+?N!JBF>?FC!JC!FCHECDIF!
J+K>>ICNEBFFKACF!>CIEBNCNEF!V!UcUC!JC!H?DQIBI!@K!E?EK@BEG!JC!@K!E=>?@?ABC!SDC!@+?N!F?DLKBEC!
DEB@BFCI<

&?DI !F+KFFDICI !J+DN! IGFD@EKE !L?U?AmNCe ! @CF ! BUKACF !V !DEB@BFCI !>?DI ! @+KNK@=FC !J?BQCNE!
H?DQIBI!@K!E?EK@BEG!JC!@K!t?NC!J+GEDJC!UKBF!GAK@CUCNE!KQ?BI!GEG!?PECNDCF!F?DF!JCF!H?NJBEB?NF!
J+B@@DUBNKEB?N!FEIBHECUCNE!BJCNEBSDCF!KMBN!SD+DN!E=>C!JC!QGAGEKEB?N!J?NNG!>IGFCNEC!@CF!UcUCF!
HKIKHEGIBFEBSDCF!SDC@@CF!SDC!F?BCNE!FCF!H??IJ?NNGCF!CE!FB!>?FFBP@C!CN!UBNBUBFKNE!@CF!CMMCEF!JC!
QCIFKNEF!r ! >?FFGJCI !DNC ! IGF?@DEB?N ! FDMMBFKNEC !>?DI !DNC ! ICFEBEDEB?N !JC ! @+KNK@=FC !V ! @+GHLC@@C!
F?DLKBEGCr!cEIC!KHSDBFCF!V!DNC!JKEC!IGHCNEC!CE!KQ?BI!JCF!HKIKHEGIBFEBSDCF!F>CHEIK@CF!>CIUCEEKNE!
JC!PBCN!JBFHIBUBNCI!@CF!M?IUKEB?NF!ICHLCIHLGCF<

";
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!"#$%&'()*+",-&#(./)0"$1)2&)3.(&)4))5"'6$&3)*&)27)81&3(&)9:)-$.');<==
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O.\$1&)_)i!%^CU>@C!J+KIECMKHE

6C!>@DF !HCF ! BUKACF !NC!JBF>?FCNE !>KF!J+BNM?IUKEB?N !BNMIK#I?DACe !J?NNGC!>CIM?IUKNEC !JKNF!
@+KNK@=FC!JCF!H?DQCIEDICF!QGAGEK@CF<

5?DF!N?DF!F?UUCF!J?NH!?IBCNEGF!QCIF!@+DEB@BFKEB?N!J+BUKACF!FKEC@@BEKBICF!SDB!IG>?NJCNE!
QK@KP@CUCNE ! KD^ ! HIBEmICF ! IC@KEBMF ! KD^ ! H?NJBEB?NF ! J+KHSDBFBEB?N< ! $CF ! HKIKHEGIBFEBSDCF ! JC!
IGF?@DEB?N!>KI!H?NEIC!F?NE!QKIBKP@CF!CN!M?NHEB?N!JCF!>I?QCNKNHCF!i

# .{?N?F!i!/U!CN!UD@EBF>CHEIK@e!"U!>?DI!@C!>KNHLI?UKEBSDC
# $KNJFKE!O!b77!i![\U
# $KNJFKE!Z!%*b|!i!O\U!CN!UD@EBF>CHEIK@!CE!";U!>?DI!@C!>KNHLI?UKEBSDC
# 7>?E!:!i!0<;!V!"\U!?D!0\U!CN!UD@EBF>CHEIK@
o
%N!IKBF?N!JC!@CDI!JBF>?NBPB@BEGe!JC!@CDI!SDK@BEG!>KFFKP@C!CN!ECIUC!JC!IGF?@DEB?Ne!JD!AIKNJ!

N?UPIC!JC!HKNKD^!JBF>?NBP@CF!CE!JC!@K!AIKEDBEG!JC!@CDI!KHSDBFBEB?Ne!@CF!BUKACF!$KNJFKE!Z!?NE!
GEG!ICECNDCF!>?DI!HCEEC!GEDJC<!

X:M%5=LLEAD%AC%TICEG@A>D%BC@>@DED

$CF!BUKACF!$KNJFKE!F?NE!JBF>?NBP@CF!JC>DBF!"fZ0!V!>KIEBI!JCF!Y!FKEC@@BECF!JC!@K!FGIBC!r!FCD@F!
$KNJFKE!;!CE!Z!F?NE!CNH?IC!KDW?DIJ+LDB!CN!FCIQBHCe!PBCN!SDC!$KNJFKE!Z!F?BE!KMMCHEG!J+DNC!>KNNC!
JD!UBI?BI!?FHB@@KNE!JC>DBF!0\\O!]$KNJFKE!Y!F+CFE!KPsUG!CN!UCI!@?IF!JD!@KNHCUCNE_<$CF!BUKACF!
F?NE!JBF>?NBP@CF!FDI!@C!FBEC!FDBQKNE!i!
LEE>i``CI?F<DFAF<A?Q`}`XBNJ~6KEK`&I?JDHEF~KNJ~6KEK~2QKB@KP@C`7KEC@@BEC~&I?JDHEF

"Y

$+DEB@BFKEB?N ! JCF ! BUKACF!
KGIBCNNCF ! >I?>?FGCF ! >KI!
@+.35e !PBCN !SDC !>?FFGJKNE!
DNC ! IGF?@DEB?N ! KJK>EGCe ! NC!
>CIUCE ! >KF ! DNC ! KNK@=FC!
>CIEBNCNEC ! JCF ! H?D@CDIF ! CE!
JCF!NDKNHCF<!7DI!@+C^CU>@C!
HB#H?NEIC!]$CF!%FEKP@CF_e!@CF!
QGAGEKEB?NF ! F?NE ! JC !UcUC!
NKEDIC!JC!>KIE!CE!J+KDEIC!JC!
@K ! @BANC !JC !U?FKxSDC !PBCN!
QBFBP@C ! CE ! ICNJCNE!
@+BNECI>IGEKEB?N ! ! >@DF!
JG@BHKEC<!

http://eros.usgs.gov/#/Find_Data/Products_and_Data_Available/Satellite_Products
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!"#$%&'()*+",-&#(./)0"$1)2&)3.(&)4))5"'6$&3)*&)27)81&3(&)9:)-$.');<==
!"#$%&'()!&)(*+,+-.

O.\$1&)Q!i!.UKACIBC!$KNJFKE

&?DI!JCF!IKBF?NF!JC!IGF?@DEB?N!@BGC!V!@+GHLC@@C!JC!ICFEBEDEB?N!KEECNJDCe!FCD@CF!@CF!J?NNGCF!
$KNJFKE!Z!F?NE!KJK>EGCF<!$CF!BUKACF!$KNJKE!Z!F?NE!H?NFEBEDGCF!V!@K!IGF?@DEB?N!JC!O\U!>KI!@CF!
HKNKD^!]"_P@CDe!]0_QCIEe!]O_I?DACe!!]/_&.'!]>I?HLC!BNMIK#I?DAC_e!];_b.'!]U?=CN!BNMIK#I?DAC_e!
@CF!HKNKD^!BNMIK#I?DAC!ELCIUBSDC!]Y<"!CE!Y<0!V!@K!IGF?@DEB?N!JC!Y\U!_e!]Z_.'$!!]BNMIK#I?DAC!
@?BNEKBN_!!CE!][_!>KNHLI?UKEBSDC!V!@K!IGF?@DEB?N!JC!";U<

7CD@CF!@CF!J?NNGCF!@KNJFKEZ!]�$Z_!N?DF!BNEGICFFCNE!BHB<

$CF!BUKACF!M?DINBCF!F?NE!PBCN!KJK>EGCF!>?DI!@+GEDJC!JC!@+?HHD>KEB?N!JD!F?@e!C@@CF!F?NE!
H?IIBAGCF ! JCF ! CMMCEF ! KEU?F>LGIBSDCF ! >IBNHB>KD^ ! CE ! ?IEL?ICHEBMBGCF ! ]AG?IGMGICNHCUCNE ! CN!
Ä37[/!-*bO"5_< !$+BUKAC ! ICECNDC !>?DI ! @C ! EIKBECUCNE ! K ! GEG ! KHSDBFC ! @C !=<i<di;<<<e ! CFE!
C^CU>EC!JC!H?DQCIEDIC!NDKACDFC!?D!JC!Q?B@C!KEU?F>LGIBSDCe !>KI!KB@@CDIF!@CF!QGAGEKEB?NF!=!
K>>KIKBFFCNE!PBCN!H?NEIKFEGCF<

$K!QDC!HB#JCFF?DF!>IGFCNEC!DNC!H?U>?FBEB?N!H?@?IGC!JCF!HKNKD^!!Z#;#/!<

"Z
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!"#$%&'()*+",-&#(./)0"$1)2&)3.(&)4))5"'6$&3)*&)27)81&3(&)9:)-$.');<==
!"#$%&'()!&)(*+,+-.

*?DF ! @CF ! EIKBECUCNEF ! F>GHBMBSDCF !JC ! EG@GJGECHEB?N !?NE !GEG ! IGK@BFGF ! F?DF !%IJKF !f<O!! CE!
XCKEDIC !2NK@=FE !/<0<\<""r ! @CF ! EIKBECUCNEF !JC!UBFC !CN !M?IUC!?NE !GEG !CMMCHEDGF !F?DF !2IHABF!
f<0<!&?DI ! MKHB@BECI ! @K ! IGDEB@BFKEB?N ! D@EGIBCDIC ! JD ! >I?E?H?@Ce ! @CF ! M?NHEB?NF ! DEB@BFGCF ! @?IF ! JCF!
EIKBECUCNEF !JC!J?NNGCF!F?NE ! BNJBSDGCF !CN!BEK@BSDC !CNEIC !>KICNELmFCF!JKNF!@C ! EC^EC!V!FDBQIC!
]Å/</_<

O.\$1&)X)i!6GEKB@!JC!@+(HHD>KEB?N!JCF!F?@F!FDI!@K!971!R!1?NSDCF#JC#@K#&ICFEC!T

5<8<i
7DI!HCEEC!BUKAC!i!@CF!CF>KHCF!JKNF!@CF!E?NF!QCIEF!F?NE!JCF!>C@?DFCF!LDUBJCFe!JKNF!@CF!E?NF!>@DF!
WKDNCF!HC!F?NE!JCF!>C@?DFCF!FmHLCFe!CN!?IKNAC!@CF!@KNJCF!?D!M?IUKEB?NF!KIPDFEBQCFe!CN!AIBF!@CF!
t?NCF!I?HLCDFCFe!CN!P@CD!H@KBI!@CF!M?IcEF!JC!MCDB@@DF!CE!CN!P@CD!M?NHG!@CF!M?IcEF!JC!H?NBMmICF<

"[
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!"#$%&'()*+",-&#(./)0"$1)2&)3.(&)4))5"'6$&3)*&)27)81&3(&)9:)-$.');<==
!"#$%&'()!&)(*+,+-.

$K !(V2V*V(&#(."'! JGFBANCe!JKNF!F?N!KHHC>EB?N!@K!>@DF!@KIACe!@K!UCFDIC!?D!@dKHSDBFBEB?N!
JdBNM?IUKEB?NF!FDI!DN!?PWCE!?D!DN!>LGN?UmNCe!>KI!@dBNECIUGJBKBIC!JdDN!BNFEIDUCNE!JC!UCFDIC!
NdK=KNE !>KF!JC!H?NEKHE !KQCH !@d?PWCE !GEDJBG< !1dCFE ! @dDEB@BFKEB?N !V!JBFEKNHC !]>KI !C^CU>@Ce !JdDN!
KQB?Ne ! JdDN ! CNABN ! F>KEBK@e ! JdDN !FKEC@@BEC! ?D ! CNH?IC ! JdDN !PKECKD_ ! JC ! NdBU>?IEC ! SDC@ ! E=>C!
JdBNFEIDUCNE ! >CIUCEEKNE ! @dKHSDBFBEB?N ! JdBNM?IUKEB?NF ! FDI ! @dCNQBI?NNCUCNE< ! $K ! EG@GJGECHEB?N!
U?JCINC!BNEmAIC!N?IUK@CUCNE!JCF!EIKBECUCNEF!NDUGIBSDCF!UKBF!>CDE!E?DE!KDFFB!PBCN!DEB@BFCI!
JCF!UGEL?JCF!N?N!NDUGIBSDCF<

1C ! E=>C !JC !UGEL?JC !JdKHSDBFBEB?N !DEB@BFC !N?IUK@CUCNE ! @K !UCFDIC !JCF ! IK=?NNCUCNEF!
G@CHEI?UKANGEBSDCF ! GUBF ! ?D ! IGM@GHLBF ! JCF ! ?PWCEF ! GEDJBGF ! JKNF ! DN ! HCIEKBN ! J?UKBNC ! JC!
MIGSDCNHCF!]BNMIKI?DACe!QBFBP@Ce!UBHI?#?NJCF_<!1CHB!CFE!ICNJD!>?FFBP@C!>KI!@C!MKBE!SDC!@CF!?PWCEF!
GEDJBGF ! ]>@KNECFe ! UKBF?NFe ! FDIMKHCF ! JdCKD ! ?D !UKFFCF ! JdKBI_ ! GUCEECNE ! ?D ! IGM@GHLBFFCNE ! JD!
IK=?NNCUCNE!V!JBMMGICNECF!@?NADCDIF!Jd?NJC!CE!BNECNFBEGF!FC@?N!@CDI!GEKE<!

O.\$1&)S)6?UKBNCF!F>CHEIKD^!JCF!JBMMGICNEF!HKNKD^!$KNJFKEZ

1BpJCFFDFe ! QBFDK@BFKEB?N ! JCF ! J?UKBNCF ! F>CHEIKD^ ! JCF ! JBMMGICNEF ! HKNKD^ !$KNJFKEZ ! CE!
IG>?NFCF ! HKIKHEGIBFEBSDCF ! JC ! JBMMGICNEF ! E=>CF ! JC ! QGAGEKEB?N< ! (N ! >?DIIK ! H?U>KICI ! @CF!
HKIKHEGIBFEBSDCF!JCF!JBMMGICNEF!HK>ECDIF!V!@+KBJC!JD!R!F>CHEIK@!QBCÇCI!T!JBF>?NBP@C!V!@+KJICFFC!
FDBQKNECi!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
LEE>Fi``@KNJFKE<DFAF<A?Q`E??@F~F>CHEIK@:BCÇCI<>L>

"f

https://landsat.usgs.gov/tools_spectralViewer.php%20
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http://fr.wikipedia.org/wiki/Environnement
http://fr.wikipedia.org/wiki/Bateau
http://fr.wikipedia.org/wiki/Satellite_artificiel


!"#$%&'()*+",-&#(./)0"$1)2&)3.(&)4))5"'6$&3)*&)27)81&3(&)9:)-$.');<==
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X:X%*GI@CATALCD%<GE>@T@LI@GAD

5"5"6$789+:&$;4<7

1LKSDC!BUKAC!CFE!JGH?U>?FGC!>KI!HKNK@!CE!J?BE!cEIC!EG@GHLKIAGC!FG>KIGUCNEe!!@K!M?NHEB?N!
R!$#4'0 ! +5#79!T ! CFE !DEB@BFGC !>?DI ! KFFCUP@CI ! HCF ! MBHLBCIF ! CN !DN ! FCD@!r ! E?DF ! @CF ! HKNKD^ ! F?NE!
H?NFCIQGF !>?DI !NC !>KF !>CIJIC !J+BNM?IUKEB?NF< !2MBN !J+CN ! IGJDBIC ! @C !>?BJF !CE !J+K@@GACI ! @CF!
EIKBECUCNEF!D@EGIBCDIFe!@+BUKAC!CFE!JGH?D>GC!V!@+KBJC!J+DN!HKJIC!@KIAC!KDE?DI!JC!@K!t?NC!J+GEDJC!
]R!+-<+'5!%.#('!=0*.!%)H-%0'!<*&!T_<

$+BUKAC!?PECNDC!CFE!CNFDBEC!IG#GHLKNEB@@?NGC!V!@K!IGF?@DEB?N!JD!>KNHLI?UKEBSDC!]";U_!r!
HC ! IG#GHLKNEB@@?NKAC ! NC ! H?NFBFEC ! >KF ! FCD@CUCNE ! CN ! @K ! JBQBFB?N ! JCF !>B^C@F !UKBF ! BNH?I>?IC!
GAK@CUCNE!@+BNM?IUKEB?N!@BGC!V!@K!H?DHLC!>KNHLI?!]R!+/#5%#$!')@#)7'.')5I0'+*$-5%*)!.'0('!T_<!
$K!JGMBNBEB?N!CFE!KBNFB!KUG@B?IGC!E?DE!CN!BNH?I>?IKNE!JC!@+BNM?IUKEB?N!H?U>@GUCNEKBIC<

2MBN !JC !UBNBUBFCI ! @CF ! CMMCEF !JD ! IC@BCM ! CE! JC ! @+C^>?FBEB?N !FDI ! @CF !HKIKHEGIBFEBSDCF !JC!
@+BUKACe !DN!NG?#HKNK@ !CFE !AGNGIG< !2!HCE!CMMCEe !@+BNJBHC!JC!QGAGEKEB?N!N?IUK@BFG!CFE !HK@HD@G!
]R!+/'750#$ ! ')@#)7'.')5!I%)>%7'+!T_< ! $+BNJBHC ! JC ! QGAGEKEB?N ! N?IUK@BFG ! ]56:._ ! CFE ! DNC!
EIKNFM?IUKEB?N!DEB@BFKNE!@CF!HKNKD^!'!]'?DACF_!CE!&.'!].NMIK!'?DACF_e!?N!>?FC!56:.!�!]&.'!p!
'_`!]&.'!|!'_<!1CE! BNJBHC!C^>@?BEC ! @K!>I?>IBGEG !SDC!>?FFmJC!@K!HL@?I?>L=@@C !J+KPF?IPCI! @C!
IK=?NNCUCNE!I?DAC<!6C!UKNBmIC!FBU>@BFECe!B@!>CDE!cEIC!BNECI>IGEG!H?UUC!DN!BNJBHKECDI!JC!@K!
SDKNEBEG!JC!PB?UKFFC!HL@?I?>L=@@BCNNC<!%N!E?DEC!IBADCDIe!@C!56:.!JCQIKBE!cEIC!HK@HD@G!K>ImF!
KQ?BI!IGK@BFG!DNC!H?IICHEB?N!JCF!CMMCEF!KEU?F>LGIBSDCFe!J?NE!@+BNM@DCNHC!>CDE!cEIC!JBMMGICNEC!
J+DN ! HKNK@ ! V ! @+KDEICe !UKBF ! FDIE?DE ! J+DNC ! BUKAC ! V ! @+KDEIC ! @?IFSDC ! >@DFBCDIF ! BUKACF ! F?NE!
NGHCFFKBICF<!-NC!FCD@C!BUKAC!GEKNE!BHB!DEB@BFGCe!B@!ICFEC!>?FFBP@C!J+BNEGAICI!HCE!BNJBHC!]SDC!@+?N!
>?DIIKBE!SDK@BMBCI!JC!R!>FCDJ?#56:.!T_!H?UUC!DN!!56:.!H@KFFBSDC<!7?N!BNECI>IGEKEB?N!ICFEC!
H?U>KIKP@C!V!HC@@C!JD!56:.<

O.\$1&)Rf)I'*.#&)@!jI

0\
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!"#$%&'()*+",-&#(./)0"$1)2&)3.(&)4))5"'6$&3)*&)27)81&3(&)9:)-$.');<==
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"*-07'!J!,%*$*(%'!'5!K-$5%.L>%#!?!M)%1'0+%5L!D%'00'!'5!K#0%'!3-0%'!?!M8G!>'+!"7%')7'+ !
>'!$#!A%'!

$K!H?DHLC!56:.!CFE!KW?DEGC!V!@+BUKAC!>IG>KIGC!>IGHGJCUUCNE!]R!$#4'0!+5#79!T_<

5"5"!$;/1=)>+'),+/8$,/?/@1)?(+A0&

$+B@@DUBNKEB?N ! JD ! ECIIKBN ! @?IF ! JC ! @+KHSDBFBEB?N ! JCF ! BUKACF ! FKEC@@BEC ! CFE ! JDC!
C^H@DFBQCUCNE ! KD ! IK=?NNCUCNE ! F?@KBIC!r ! ?I ! >?DI ! DNC ! G@GQKEB?N ! F?@KBIC ! J?NNGCe ! HCEEC!
B@@DUBNKEB?N ! QKIBC ! KQCH ! @C ! IC@BCM ! ]>CNEC ! CE ! C^>?FBEB?N_< ! $+?PWCHEBM ! JC ! @K ! N?IUK@BFKEB?N!
E?>?AIK>LBSDC!CFE!J+K>>@BSDCI!JCF!H?IICHEB?NF!V!UcUC!J+L?U?AGNGBFCI!@C!ICNJD!JC!@+BUKAC<

$K!UGEL?JC!@K!>@DF!FBU>@Ce!JBEC!JD!1?FBNDF!]$4�!$*!]H?F!C!`!H?F!B_!!KQCH!$4!i!IKJBKNHC!
H?IIBAGe!$*!i! IKJBKNHC!?PFCIQGCe!C!i!KtBUDEL!F?@KBICe!B!i!BNHBJCNHC!F?@KBIC_!H?NJDBE!V!DNC!FDI#
H?IICHEB?N!JC!@+BUKAC<!1+CFE!>?DISD?B!K>ImF!ECFE!JCF!KDEICF!UGEL?JCF!]bBNNKCIEe!7EKEBFEBHK@#
%U>BIBHK@!H?IICHEB?N_! !N?DF!KQ?NF!ICECND!@K!UGEL?JC!JBEC!1#H?IICHEB?N!]$4�!$*!]]H?F!C!|!H_`
]H?F!B!|H__!KQCH!H�P`U!?É!U�>CNEC!JC!@K!JI?BEC!JC!IGAICFFB?N!CE!P�!?IJ?NNGC!BNECIFCHEGC!!JC!@K!
JI?BEC!JC!IGAICFFB?N_<!$+B@@DFEIKEB?N!HB#JCFF?DF!H?U>KIC!@CF!BUKACF!KQKNE!EIKBECUCNE!]V!AKDHLC_!
CE!K>ImF!EIKBECUCNE<!$+BUKAC!H?IIBAGC!]HB#JCFF?DF!V!JI?BEC_!FCUP@C!>@DF!>@KEC!CN!IKBF?N!JCF!
?>>?FBEB?NF!JC!QCIFKNEF!U?BNF!UKISDGCF<

O.\$1&)d).UKACF!FKEC@@BECF!N?IUK@BFGCF!]KQKNE!CE!K>ImF!EIKBECUCNE_

0"
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!"#$%&'()*+",-&#(./)0"$1)2&)3.(&)4))5"'6$&3)*&)27)81&3(&)9:)-$.');<==
!"#$%&'()!&)(*+,+-.

5"5"#$4BC+8+,+/8$9&$>)$,D?/>/@+&E$):A0+'+,+/8$9&'$9/88B&'
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R1S'$
C/1,

RCFT UL&"7%/'(7A%$+)*%0/'(7&071&%M3/'(Q('+3'>?+%'(Q(:0"8(/&()7"D+%'(Q(;/867( V SSTT [RV CV V W 2/1,

SCFT ;+".7&%+1'(.+1&7<17"$/'(Q(-<1%767)*6#4/(7 V GTTT CRN [ G [ 2/1,

SCGT ;+".7&%+1'(Q)=6(%*"#67)9'>>6(%7('3"(071$/'(+3()/0+3'/' G SST [S5G CV V [ 2/1,
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NVGT #̂<7)*+"?%7%/'(*P$"+)*%0/'($J+3"0/&'()071%&%7%"/'(/&($/'(#&7</'(.+1&7<17"$(Q(70)%1 V CCSWT 15$5
WFCT =/1&/'("+A*/3'/'(A70A7%"/'(7Z/A(Z#<#&7&%+1(A*7'.+)*P&%M3/ N CFTS 15$5
WFGT 8+A*/'('%0%A/3'/'(7Z/A(Z#<#&7&%+1()%+11%4"/ V CTTT 15$5
WGCT @"+&&/'(1+1(/B)0+%&#/'()7"(0/(&+3"%'./( S STT 15$5
RCWT ;+"L&'($/()/1&/'9(#?+30%'(+3("7Z%1'($3(;%0%'259"#%'() V NT 15$5
RFNT ;+"L&'($/(-/71/("/)7/1%?/ N SSTT 15$5

O.\$1&)==!i!4BGIKIHLBFKEB?N!JCF!CNWCD^!J+K>ImF!HKIE?AIK>LBC!>KI!C^EIK>?@KEB?N

O/

$GACNJC! !!!!i!N<J<i!LKPBEKEF!N?N!JGECHEKP@CF!V!@+GHLC@@C!JC!EIKQKB@!ICECNDC<!1+CFE!>?DISD?B!@CF!LKPBEKEF!CN!P@KNH!N+?NE!>KF!JC!N?EC!MBNK@C!CE!NC!>CDQCNE!cEIC!LBGIKIHLBFGF
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!"#$%&'()*+",-&#(./)0"$1)2&)3.(&)4))5"'6$&3)*&)27)81&3(&)9:)-$.');<==

]:X"'ATIGQBAD

$C!7KP?E!JC!:GNDF!K>>KIKsE!JKNF!@K!UGEL?JC!JC!LBGIKIHLBFKEB?N!JD!17'&5!JD!$KNADCJ?H!
'?DFFB@@?Ne !HC>CNJKNE !KDHDN!HLBMMIC !JC!IGMGICNHC!N+=!CFE !M?DINBe !N?DF!KQ?NF!J?NH!>IBF !CN!
H?U>EC ! @CF ! IGMGICNHCF ! JC ! @?HK@BFKEB?N ! JCF !1KLBCIF ! J+LKPBEKEF ! CN ! KEECNJKNE ! DNC ! QK@BJKEB?N!
D@EGIBCDIC<!

`"1&$'0-%6^4*3$*.,-$%5$6%317.*1*6%5-%6.*$%P%0(4,-$6"
5$"#1"&'$6*$%R

4KPBEKEF!CE!H?LGICNHC!JD!>GIBUmEIC!JD!FBEC! !!!!i
$C !>GIBUmEIC !JD !FBECe !K>>D=G !FDI ! @K ! MI?NEBmIC ! MIKNH?#CF>KAN?@Ce !CNA@?PC !DN!QKFEC!

CNFCUP@C ! JC ! UB@BCD^ ! NKEDIC@F ! J+K@EBEDJCe ! ?HHD>G ! FDI ! FCF ! LKDECDIFe ! >KI ! JCF ! M?IUKEB?NF!
KAI?>KFE?IK@CF!J+BNEGIcE!>KEIBU?NBK@!i!@KNJCFe!Q?B@C!JC!ACNGQIBCIe!>C@?DFCF!JD!K'+*<0*.%*)!CE!
JD!N'0*<0*.%*)!JKNF!DNC!U?BNJIC!UCFDIC!CE!>C@?DFCF!V!5KIJ<

$+CNWCD ! >IBNHB>K@ ! CN ! ECIUC ! J+LKPBEKEF ! ICECNDF ! >KI ! @C ! X76! F+K^C ! FDI ! @CF ! LcEIKBCF!
HK@HBH?@CF!KHHDCB@@KNE!@+CF>mHC!7KP?E!JC!:GNDFe!SDB!F?NE!PBCN!IC>IGFCNEGCF!FDI!@C!FBEC<!2QCH!@CF!
LcEIKBCF!KHBJB>LB@CF!C@@CF!IC>IGFCNECNE!"[!y!JC!@K!FD>CIMBHBC!JD!FBEC<

$CF!IB>BF=@QCF!V!KD@NC!CE!MIcNC!H?UUDN! IC>IGFCNECNE!DN!CNWCD!>KEIBU?NBK@!IGAB?NK@!
BU>?IEKNE!CE!H?NFEBEDCNE!DN!@BNGKBIC!BU>?IEKNE!KD!NBQCKD!IGAB?NK@<

$CF!LKPBEKEF !I?HLCD^!JC!MK@KBFCF!?D!J+GP?D@BF!FC!H?NHCNEICNE !FDI! @K!MI?NEBmIC!N?IJ!
?DCFE !JD !FBEC ! ]CN ! @BUBEC !JD!FBEC !5KEDIK !0\\\!R!bKFFBM !JD!1KNBA?D!T_ !CE !KPIBECNE !SDC@SDCF!
EK^?NF!J+BNEGIcE!>KEIBU?NBK@!ICUKISDKP@CF!]3K@G?>FBF!JCF!&=IGNGCF!CE!2NJI?FKHC!JC!:KNJC@@B_<!

(N!N?ECIK!@K!>IGFCNHC!JC!ICUKISDKP@CF !M?IcEF!JC!IKQBNe! @?HK@BFGCF!KDE?DIF!JC!1KN!
'?DICr!KDEIC!LKPBEKE!M?ICFEBCI!J+BNEGIcE!H?UUDNKDEKBICe!@CF!M?IcEF!U?NEKANKIJCF!CE!FDPK@>BNCF!V!
D%)-+!-)7%)#5#!>IGFCNECNE!BHB!0y!JC!@K!FDIMKHC!JD!FBEC<

vEKE!JC!H?NFCIQKEB?N!JCF!LKPBEKEF
$K!HKIE?AIK>LBC!MBNC!N?DF!K!>CIUBF!J+K>>IGLCNJCI!@CF!JBQCIF!GEKEF!JC!H?NFCIQKEB?N!JCF!LKPBEKEF!
J+BNEGIcE!H?UUDNKDEKBIC<
$+GEKE !JC !H?NFCIQKEB?N !QKIBC ! CN ! M?NHEB?N !JC !N?UPICD^ !>KIKUmEICF !JGHIBEF !JKNF ! @CF ! MBHLCF!
LKPBEKEFe!>?DI!@CF!LKPBEKEF!M?ICFEBCIF!N?DF!N?DF!F?UUCF!BNF>BIG!JC!@K!UGEL?JC!12'5.5(!UBFC!
CN!>@KHC!>KI!@C!b545!CN!H?@@KP?IKEB?N!KQCH!@+(5X!]FKNF!>?DQ?BI!@+K>>@BSDCI!CN!>I?M?NJCDI!
>KI !UKNSDC ! JC ! ECU>F_< ! &?DI ! @CF ! KDEICF ! LKPBEKEF ! N?DF ! N?DF ! F?UUCF ! PKFGF ! FDI ! @C ! ADBJC!
UGEL?J?@?ABSDC!JD!b545!R!vQK@DKEB?N!JC!@dvEKE!JC!H?NFCIQKEB?N!JCF!LKPBEKEF!CE!JCF!CF>mHCF!
J+BNEGIcE!H?UUDNKDEKBIC!T<

2D!MBNK@!@+GEKE!JC!H?NFCIQKEB?N!J+DN!LKPBEKE!CFE!GQK@DG!FC@?N!EI?BF!HIBEmICFe!V!JBIC!J+C^>CIE!i

"~1?NFCIQKEB?N!JC!@K!3(1$#($1&!i

-NC!P?NNC!FEIDHEDIC!]N?EGC!2_!K!DNC!P?NNC!IC>IGFCNEKEBQBEG!JC!FEIKECF!]LCIPKHGCFe!KIPDFEBQCF!CE!
KIP?IGCe !FC@?N!@C ! E=>C !J+LKPBEKE_e !DNC!P?NNC!FEIDHEDIC!J+ÜACF!]E?DF!@CF !H@KFFCF!J+ÜACF!F?NE!
IC>IGFCNEGCFe!>?DI!@CF!LKPBEKEF!M?ICFEBCIF_!CE!DNC!P?NNC!H?U>?FBEB?N!M@?IBFEBSDC!]M@?IC!E=>BSDC!
FC@?N!@CF!@BFECF!JBF>?NBP@CF!CE!PB?JBQCIFBEG_<
7B! @+DN!JC!HCF!>KIKUmEICF !CFE !UKDQKBF ! @K!N?EC!QKIBC !JC!8!V!1e!GEKE !JC!FEIDHEDIC!U?=CN !V!
UKDQKBFe!CE!6!BNH?NND<
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0~!1?NFCIQKEB?N!JCF !/"'#(."'3 )]1K>KHBEG !JC!@K !M?IUKEB?N!V!UKBNECNBI !FK!FEIDHEDIC!JKNF!@C!
ECU>F_!i

$K!M?NHEB?N!CFE!@K!HK>KHBEG!J+DN!LKPBEKE!V!>I?JDBIC!UKEBmIC!CE!GNCIABC!]>?DI!DN!LKPBEKE!M?ICFEBCI!
HC!FCIK!FK!HK>KHBEG!JC!IGAGNGIKEB?N!NKEDIC@@C!CE!@K!>IGFCNHC!JC!P?BF!U?IE_<
1+CFE!GAK@CUCNE!FK!IC@KEB?N!KD^!KDEICF!LKPBEKEFe!FB!DN!LKPBEKE!JC!MKBP@C!FDIMKHC!FC!EI?DQC!KD!
UB@BCD !J+KDEICF ! LKPBEKEF ! B@ ! CFE ! H?NFBJGIG ! H?UUC !QD@NGIKP@Ce ! F?N ! GEKE ! JC ! H?NFCIQKEB?N ! CFE!
UKDQKBF<
6KNF!@K!H?NFCIQKEB?N!JCF!M?NHEB?NF!JC!@+LKPBEKE!@CF!KEECBNECF!V!@+LKPBEKE!F?NE!KDFFB!>IBFCF!CN!
H?U>EC< ! 1CF ! KEECBNECF ! F?NE ! JC ! @+?IJIC ! JC ! @K ! >IGFCNHC ! J+CF>mHCF ! BNQKFBQCFe ! J+CF>mHCF!
K@@?HLE?NCFe !?D !JCF !KEECBNECF !>L=FBSDCF!i !>CIEDIPKEB?N !JD ! IGABUC!L=JIKD@BSDCe !GI?FB?N !N?N!
NKEDIC@@Co
$CF!N?ECF!QKIBCNE!JC!2!V!6<

O~!!8"33.,.2.(V)*&)1&3(7$17(."')i

%N ! HKF ! JC ! H?NFCIQKEB?N ! JC ! @K ! FEIDHEDIC ! ?D ! JCF ! M?NHEB?NF ! N?N ! C^HC@@CNECFe ! ?N ! GQK@DC ! @K!
MKBFKPB@BEG!FHBCNEBMBSDC!J+DNC!ICFEKDIKEB?N<

$CF!N?ECF!QKIBCNE!JC!2!V!6!GAK@CUCNE<

7DI ! @K ! t?NC ! J+GEDJC ! @+GEKE ! JC ! H?NFCIQKEB?N ! JCF ! LKPBEKEF ! QKIBC ! CN ! M?NHEB?N ! JC ! @+BU>KHE!
KNELI?>BSDC!>IBNHB>K@CUCNE!@BG!V!JCD^!KHEBQBEGFe!V!FKQ?BI!@+KHEBQBEG!M?ICFEBmIC!CE!@C!>ÜEDIKAC<

$CF!>KIKUmEICF!ICF>?NFKP@CF!J+DN!GEKE!JC!H?NFCIQKEB?N!U?=CN!V!UKDQKBF!?NE!GEG!IC@CQGFi
# bKNSDC!JC!E=>BHBEG!JC!@K!M@?IC!CE`?D!>CIEC!JC!PB?JBQCIFBEG!r!
# 6=NKUBSDC!JC!MCIUCEDIC!JD!UB@BCD!KD!JGEIBUCNE!JCF!>C@?DFCF!r
# &@KNEKEB?N!JC!IGFBNCD^!K@@?HLE?NCF!]N?EKUUCNE!bG@mtC_!r
# 7EIDHEDICF!J+ÜACF!L?U?AmNCF!?D!UKNSDC!JC!*38!JKNF!HCIEKBNCF!M?IcEF<
5?E?NF!@K!>IGFCNHC!J+DNC!>@KNEC!BNQKFBQC!@C!8DJJ@GBK!JC!6KQBJe!CFFCNEBC@@CUCNE!CN!P?IJ!JC!
H?DIF!J+CKDe!UKBF!J?NE!@C!>?DIHCNEKAC!ICFEC!MKBP@C!]?PFCIQKEB?NF!JBICHECF_!V!HC!W?DI!CE!J?NH!N+K!
>KF!CNH?IC!J+BU>KHE!FDI!@+GEKE!JC!H?NFCIQKEB?N!JC!HCF!UB@BCD^<!
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a"&'(&(6.*.(46%5$%6-.9.%5$6%317.*1*6%41*-'$#6

$C ! FBEC ! R!1?NSDCF ! JC ! @K ! &ICFEC!T ! CFE ! EImF ! UKISDG ! >KI ! F?N ! LBFE?BICe ! @+KNHBCNNC!
C^>@?BEKEB?N!JCF!M?IACF!]JBF>KIBEB?N!JCF!M?IcEF!J?NE!@C!P?BF!GEKBE!DEB@BFG!>?DI!@+K@BUCNEKEB?N!JCF!
M?DIF_e!@CF!HLKNEBCIF!JC!'CFEKDIKEB?N!JC!*CIIKBNF!JC!b?NEKANC!KD!JGPDE!JD!ggmUC!FBmH@Ce!@CF!
BN?NJKEB?NF ! JC ! "f/\e ! @+C^>@?BEKEB?N ! F=@QBH?@C ! CE ! @+KHEBQBEG ! >KFE?IK@C ! >KFFGC ! CE ! >IGFCNEC!
JGMBNBFFCNE ! F?N ! GEKE ! KHEDC@< ! 6KNF ! HC ! H?NEC^ECe ! @CF ! J=NKUBSDCF ! NKEDIC@@CF ! ?NE ! JD !UK@ ! V!
F+C^>IBUCI!>@CBNCUCNE<!$CF!FDBQBF!JCF!LKPBEKEF!NKEDIC@F!>I?>?FGF!FCI?NE!J?NH!?IBCNEGF!QCIF!DNC!
UCB@@CDIC!H?NNKBFFKNHC!JC!@K!J=NKUBSDC!NKEDIC@@C!JCF!LKPBEKEF!J+BNEGIcEF!H?UUDNKDEKBICF!KMBN!
J+KUG@B?ICI ! @CDI ! ACFEB?N< ! &?DI ! >@DF ! JC ! >IGHBFB?NF ! @BIC !2+L''&b& ) d0 1#*6*&(2(*/ 0 $7%/0
6#*3#"88.00$.0&%(9(0$.0)7:2"20$.0-*/&.#9"2(*/0$.&0;"<(2"2&0$%0=>?0?*/@%.&0$.0)"01#.&2.]

a:!%_@>@AB[%G=FJAB[

$CF !UB@BCD^ ! I?HLCD^ ! H?DQICNE ! DNC ! FDIMKHC ! CFEBUGC ! JC ! "Z/ ! LKe ! B@F ! >IGFCNECNE ! DN ! BNEGIcE!
>KEIBU?NBK@!HCIEKBN!JD!MKBE!JD!M?IE!EKD^!J+CNJGUBFUC!]>=IGNGCN!?D!UcUC!>=IGNG?!HKEK@KN_!JCF!
CF>mHCF!SDB!@CF!H?U>?FCNE<!

2MBN!JC!UBCD^!H?NNKsEIC!@CF!J=NKUBSDCF!NKEDIC@@CF!JC!HCF!GP?D@BFe!SD+B@!F+KABFFC!JD!
M?NHEB?NNCUCNE !UcUC !JCF !GP?D@BF !?D!JC! @+BU>@KNEKEB?N !JCF !>C@?DFCF !>B?NNBmICFe !SDC@SDCF!
GEDJCF!?NE!GEG!UCNGCF<

#$K ! J=NKUBSDC ! JCF ! GP?D@BF ! K ! IGHCUUCNE ! GEG ! GEDJBGC ! >KI ! 7< ! 4-1 ! ]0\\[_!r ! @CF!
>I?E?H?@CF!?IBABNKD^!UBF!CN!áDQIC!>?DI!HC!EIKQKB@!>?DIIKBCNE!cEIC!IC>IBF!CE!@+KHSDBFBEB?N!JCF!
J?NNGCF!>?DIFDBQBC<!$+KNK@=FC!JCF!G@GUCNEF!ICHDCB@@BF!>?DIIK!>CIUCEEIC!JC!UBCD^!K>>IGHBCI!@CF!
J=NKUBSDCF!KFF?HBGCF!V!HCF!UB@BCD^!CE!KBNFB!CN!>IGHBFCI!@CF!>CIF>CHEBQCF!JC!H?NFCIQKEB?N<

#$K!FEKPB@BFKEB?N!JCF!GP?D@BF!>KI!@+BU>@KNEKEB?N!JC!>C@?DFCF!>B?NNBmICF!H?NFEBEDC!DN!
KDEIC !KF>CHE!JC! @K!J=NKUBSDC!JCF!GP?D@BF< !$CF!H?NNKBFFKNHCF!V!HC!NBQCKD!N?DF!>KIKBFFCNE!
MIKAUCNEKBICF!r!H+CFE!>?DISD?B!N?DF!>I?>?F?NF!@K!UBFC!CN!>@KHC!J+DN!>I?E?H?@C!JC!FDBQB!JC!HCF!
>C@?DFCF!KJK>EG!JCF!UGEL?JCF!UBFCF!CN!áDQIC!>KI!7<!286-$42à<

6CF!GEDJCF !H?U>@GUCNEKBICF !FCIKBCNE !NGHCFFKBICF !FDI ! @CF ! IGFCKD^!{KIFEBSDCF< !%N!CMMCEe !JCF!
AI?EECF ! V !HLBI?>EmICF ! ]LKPBEKE ![O"\_ ! F?NE ! HCIEKBNCUCNE !V !JGH?DQIBI !CN !>@DF !JC !HC@@CF !JGWV!
HKIE?AIK>LBGCF!FDI!@C!ECIIKBN<!6CF!GEDJCF!>@DF!>?DFFGCF!FDI!@K!MKDNC!F>GHBK@BFGC!JC!HCF!IGFCKD^!
]1LBI?>EmICF!CE!CNE?U?MKDNC_!>CIUCEEIKBCNE!J+KMMBNCI!@CF!H?NNKBFFKNHCF!CE!JC!UBCD^!>IGHBFCI!
@CF!CNWCD^!JC!ACFEB?N!JC!HCF!M?IUKEB?NF!I?HLCDFCF<!1CF!GEDJCF!FCI?NE!V!UCEEIC!CN!H?IIG@KEB?N!
KQCH!@+BNQCNEKBIC!JCF!KIPICF!V!HKQBEG!FCIQKNE!JC!AsECF!KD^!1LBI?>EmICF!UCNG!>KI!@K!'5!JC!&IKEF#
JC#b?@@?<

a:/%&A>=BDAD

2<!8KDJBmICe!$<!7CIQC!CE!>@DF!IGHCUUCNE!7<!2PJD@LK{!?NEe!>KI!@CDIF!EIKQKD^e!CNIBHLB!
@CF!H?NNKBFFKNHCF!IC@KEBQCF!V!@+GQ?@DEB?N!JCF!>C@?DFCF!J+K@EBEDJC<!.@F!?NE!CN!>KIEBHD@BCI!UBF!CN!
GQBJCNHC!@C!>LGN?UmNC!J+?FEB?@BFKEB?N!]>LGN?UmNC!JC!IGAICFFB?N!JCF!>C@?DFCF_<!$K!>?DIFDBEC!
JCF!FDBQBF!IGK@BFGF!JCQIKBE!>CIUCEEIC!J+CN!SDKNEBMBCI!@+BU>?IEKNHC!CE!J+K>>IGHBCI!@C!Ik@C!CMMCHEBM!
JCF!CMMCEF!H@BUKEBSDCF!CE!>KFE?IKD^<

$CF ! >I?P@GUKEBSDCF ! JC ! @K ! H?U>GEBEB?N ! EI?>LBSDC ! CE ! F>KEBK@C ! CNEIC ! EI?D>CKD^!
J?UCFEBSDCF!CE!MKDNC!FKDQKAC!ICFEC!>CD!C^>@?IGC<!

$K ! SDKFB ! JBF>KIBEB?N ! JC ! @+G@CQKAC ! ?QBN ! FDI ! @C ! FBECe ! CE ! @+KPKNJ?N ! JCF ! >IKEBSDCF!
EIKJBEB?NNC@@CF!JC!ACFEB?N!>KFE?IK@C!]BNHBNGIKEB?N!JCF!QGAGEKD^!FDI!>BCJe!CEH_!H?NJDBFCNE!V!DN!
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QBCB@@BFFCUCNE!JCF!M?IUKEB?NF!QGAGEK@CF!CE!DN!K>>KDQIBFFCUCNE!JC!@CDI!SDK@BEG!M?DIIKAmIC<!1CF!
M?IUKEB?NF!GQ?@DKNE!>I?AICFFBQCUCNE!QCIF!DN!FEKJC!>@DF!M?ICFEBCI<!)<!X2%'8%'!K!GEDJBG!HC!
>LGN?UmNC!FDI!@CF!HK@@DNKBCF!JC!@K!HLKsNC!>=IGNGCNNC<!.@!FCIKBE!BNEGICFFKNE!JC!UCNCI!DNC!GEDJC!
>@DF ! K>>I?M?NJBC ! FDI ! @C ! FBEC ! >DBFSDC ! @C ! >I?WCE ! .5*%''%3 ! O ! 2 ! ]ACFEB?N ! M?ICFEBmIC!
EIKNFMI?NEK@BmIC_!K!GEG!JGQC@?>>G!CN!>KIEBHD@BCI!FDI!@CF!t?NCF!J+G@CQKAC<!2QCH!H?UUC!UCFDICF!
>LKICF ! @K ! IG?DQCIEDIC !JC !H?D@?BIF ! >KFE?IKD^e !JC !>KIH?DIFe ! @+?DQCIEDIC !JCF ! FDIMKHCF !V !P?N!
>?ECNEBC@!M?DIIKACI<!-N!FDBQB!IGAD@BCI!>CIUCEEIKBE!J+GECNJIC!@K!UGEL?JC!V!DNC!FDIMKHC!>@DF!@KIAC!
FB!@CF!IGFD@EKEF!F+KQmICNE!H?NH@DKNEF<

a:M%#ILHAD

$K ! J=NKUBSDC ! >I?AICFFBQC ! JCF ! UB@BCD^ ! CFE ! F?DQCNE ! >IGFCNEC ! JKNF ! @+BUKABNKBIC!
H?@@CHEBM!r!!UKBF!@K!SDKNEBMBHKEB?N!IGC@@C!JD!>LGN?UmNC!MKBE!KDW?DIJ+LDB!CNH?IC!JGMKDE<!$C!FBEC!
R!1?NSDCF#JC#@K#&ICFEC!T!N?DF!>KIKBE!>KIEBHD@BmICUCNE!KJK>EG!V!@+GEDJC!JC!HCF!>LGN?UmNCF!KD!
NBQCKD!JC!@K!t?NC!JC!H?UPKE!M?ICFEBmIC<!1?UUCNE!CE!V!SDC@@C!QBECFFC!FC!F?NE!MKBE!@CF!GQ?@DEB?NF!
JKNF !DN !>KFFG ! IGHCNEe !SDC@ !>?DIIK ! cEIC ! @+CMMCE !JD ! IGHLKDMMCUCNE ! H@BUKEBSDC !KNN?NHG!â !$K!
QK@?IBFKEB?N ! F=FEGUKEBSDC ! JCF ! >L?E?AIK>LBCF ! KGIBCNNCF ! FCIKBE ! V ! UcUC ! JC ! >I?>?FCI ! JCF!
G@GUCNEF!JC!IG>?NFC<!

a:X%W=GbCD

$CF!M?IcEF!ICNH?NEIGCF!FDI!@C!FBEC!F?NE!BFFDCF!>?DI!>KIEBC!JC!@+C^>@?BEKEB?N!M?ICFEBmICe!?D!JC!
ICP?BFCUCNEF!]'*b_<!%@@CF!F?NE!CN!C^ECNFB?N!HKI!C@@CF!ICH?@?NBFCNE!NKEDIC@@CUCNEe!@CF!CF>KHCF!
KPKNJ?NNGF!>KI!@C!>ÜEDIKAC<!1?NHCINKNE!@CF!LcEIKBCFe!B@!FCIKBE!BNEGICFFKNE!JC!FDBQIC!@+GQ?@DEB?N!
JCF ! FDIMKHCF !L?IF ! F=@QBHD@EDIC !JKNF ! @CF ! >@KNF ! J+KUGNKACUCNE ! CE ! JC ! ACFEB?N< !(N !>I?>?FC!
GAK@CUCNE!JC!FDBQIC!@CF!FDIMKHCF!J+KNHBCNNCF!>@KNEKEB?NF!IGFBNCDFCF!K@@?HLE?NCF!SDB!FCIKBCNE!
ICN?DQC@GCF!CN!LcEIKBCF<
1+CFE!CNH?IC!DNC!M?BF!@K!J=NKUBSDC!JCF!>CD>@CUCNEF!JKNF!DN!H?NEC^EC!JC!U?NEKANC!SD+B@!CFE!
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