
!"#$%&'()*+&,(),-'./&,)0#"1,(+1)
2#3)&/45,$&/)!

!"#$%&''(")&*+,%#+%-./&,#&0)*)%1+23%4&#30%
5+06&*+,%%

"#$%$!&'()#'*+,!-!./%%'!0$11'/-!2$3!2$41)5!

-)0"''7%8,7*#.*+,%+5%9)3&,+:0&'$;<%=>-?%



*#$6-(&)"7)$%&)$,68)
• 6$7'(!8$99!:)(8$;)%!,%!7<'!=)>7<'(%!?*'$%!'9;8$7'@!:()8!$,(A9'$!
<'$7!$%@!:('9<B$7'(!C>D!

• -@14%5+06&*+,-!,8E)(7$%7!F'*$>9'!,7!#'%;1$7'9!1$(G'!$('$9!):!1)B'(!
7<'(8)*1,%'!,%!$11!7<(''!9)>7<'(%!<'8,9E<'('!)*'$%9!H=*<8,74!IJJKL!

• "8E'7>9!:)(!7<'!B)(+!*$8'!:()8!$!('*'%71/!@'#'1)E'@!$,(A9'$!<'$7!$%@!
:('9<B$7'(!C>D!'9;8$7'!:()8!$!@$7$!$99,8,1$;%G!)*'$%!8)@'1!
M-+.#$30,%9)3&,%-#&#3%A7*6&#3B%C-9-AD!F/!2$41)5!'7!$1N!HOPPJL!

• Q#$1>$7'!$**>($*/!):!=?=Q!$,(A9'$!C>D!'9;8$7'9!:)(!/'$(9!OPPRAOPPS-!,%!
E$(;*>1$(!,%!=T26!:)(8$;)%!('G,)%!

• &)8E$('!=?=Q!$,(A9'$!C>D'9!B,7<!C>D'9!:()8!U&QVI!HW$1%$/!'7!$1N-!
IJJKL-!Q&26X!)E'($;)%$1!8)@'1-!.$(G'!$%@!Y'$G'(!HOPPJL!



• Z)$1!4@-%E9F%7)!*$((/!)>7!$!9/97'8$;*!C>D!*)8E$(,9)%!

• Q#$1>$7'!=?=Q!C>D'9!9>,7$F,1,7/!:)(!>9'!$9!,%E>7!,%!=T26!:)(8$;)%!
*$1*>1$;)%!>9,%G!6$1,%!$%$1/9,9!HIJ[OL!B<,*<!\>$%;]'9!7<'!$1)%G!
,9)E/*%$1!7($%9E)(7!HM:)(8$;)%!):!B$7'(^L!,%!'$*<!@'%9,7/!1$/'(!:()8!$,(A
9'$!C>D'9!$%@!8,D'@!1$/'(!@'%9,7/!@,97(,F>;)%!

• 4$;%-9-AG%

• =?=Q!,9!$%!)*'$%!8)@'1-!>%1,+'!7<'!U6V!8)@'19!,7!E()#,@'9!%)7!)%1/!$,(A
9'$!C>D'9!F>7!,7!E()#,@'9!@/%$8,*$11/!*)%9,97'%7-!;8'!'#)1#,%G!_A`!G1)F$1!
)*'$%!97$7'!'9;8$7'!

• a'9>179!):!6$1,%!$%$1/9,9!>9,%G!=?=Q!,%E>7-!*)8E$('!B,7<!7<'8!B,7<!7<'!
('9>179!>9,%G!U&QVI-!Q&26X!$%@!.YPJ!

• 6<,*<!$,(A9'$!<'$7!$%@!:('9<B$7'(!C>D!$**>($*/!@)!B'!B,9<!7)!<$#'b!
• &)%*1>9,)%9!



2,D'@!1$/'(!7<,*+%'99!:()8!T(G)!C)$79!
:)(!='E7'8F'(!`)%G!'7!$1N-!OPP[!

!9:;c!

=T26!



• <%&)!"#$%&'()*+&,()!$,$&)=/45,$&)>!*!=?))
%/;%1&H%1&I(+J<%4.,7)$%&,2%K3"6/&)$%CLMMND%

• T%!$17'(%$;#'!B$/!7)!'9;8$7'!7<'!$,(A9'$!<'$7!$%@!:('9<B$7'(!
C>DN!!!

• T!@$7$A$99,8,1$;%G!)*'$%!*,(*>1$;)%!8)@'1!7<$7!,%*1>@'9!
$78)9E<'(,*!:)(*,%GN!0<'!,%,;$1!G>'99!:)(!7<'!$78)9E<'(,*!97$7'-!
7)G'7<'(!B,7<!7<'!)*'$%d9!0!$%@!=!,%,;$1!*)%@,;)%9-!!,9!7<'%!
9/97'8$;*$11/!$@e>97'@!,%!)(@'(!7)!F'97!]7!7<'!)*'$%,*!
)F9'(#$;)%9N!!

• =?=Q!>9'9!U&QVI!HW$1%$/!'7!$1N-!IJJKL!:)(!$%!,%,;$1!G>'99!:)(!7<'!
$78)9E<'(,*!97$7'!H$,(!7'8E'($7>('-!9E'*,]*!<>8,@,7/-!4)%$1!$%@!
8'(,@,)%$1!B,%@!9E''@-!E('*,E,7$;)%-!$%@!@)B%B$(@!($@,$;)%LN!!



• ̀ )!=?=Q!$@e>978'%79!):!7<'!U&QVI!$78)9E<'(,*!97$7'-!
8$@'!$9!E$(7!):!=?=Q!)E;8,4$;)%!E()*'@>('!('E('9'%7!$!
7(>'!,8E()#'8'%7!):!7<'!U&QVIb!

• @($&'.+"5A,'-/"()):!$%%>$11/A$#'($G'@!$,(A9'$!F>)/$%*/!
C>D'9!,%!7<'!=?!:)(!/'$(9!BCCD.BCCE)



• T99'99!7<'!\>$1,7/!):!7<'!=?=Q!$,(A9'$!F>)/$%*/!C>D'9!F/!#'(,:/,%G!

• !7<$7!7<'!=?=Q!$@e>978'%79!):!U&QVI!:)(*,%G!]'1@9!1$(G'1/!*)(('*7!7<'!
U&QVI!F,$9'9!('E)(7'@!F/!6ZT=X!H0$/1)(!'7!$1N-!OPPPL-!!

• 7<$7!7<'/!$('!1$(G'1/!,%!$G(''8'%7!B,7<!M7<'!$@e>978'%79^!):!.YPJN!0<'!
8'7<)@9!$%@!,%E>7!@$7$!9'79!>9'@!F/!7<'!.YPJ!$%@!7<'!=?=Q!7)!'9;8$7'!
7<'!$,(A9'$!C>D'9!$('!#'(/!@,5'('%7N!0<'!$G(''8'%7!F'7B''%!7<'!
'9;8$7'9!$7!1'$97!E$(;$11/!#$1,@$7'9!7<'!E()@>*79!$%@!E()*'@>('9!>9'@!,%!
@'#'1)E,%G!'$*<N!!



U'7!$,(A9'$!<'$7!C>D!f6g8Oh!$#'($G'@!OPPRAOPPS!

?*!?*'$%!
<'$7!
1)99!

?*'$%!
<'$7!
G$,%!



X('9<B$7'(!<'$7!'\>,#$1'%7!C>D!f6g8Oh!

Q#$E)($;)%!

V('*,E,7$;)%!



i>)/$%*/!<'$7!'\>,#$1'%7!C>D!f6g8Oh!



=?=QAU&QVI! .YPJAU&QVI!

U'7!!
$,(A9'$!!
<'$7!C>D!

X('9<B$7'(!
<'$7!
'\>,#$1'%7!
C>D!

!*!=.FG=HI))))))))))))))))))))))))))))))))))))))))))))JKCL.FG=HI)

=TX!



j)%$1!$%@!;8'!
HOPPRAOPPSL!$#'($G'!):c!

kX!

X6X!

iX!

i>)/$%*/!Z$,%!

i>)/$%*/!.)99!



A!*)8F,%'9!*)%9'(#$;)%!):!<'$7!$%@!#)1>8'!7)!'9;8$7'!@,$E/*%$1!#)1>8'!
C>D!HB$7'(!8$99!7($%9:)(8$;)%L!F/!,%7'G($;%G!9>(:$*'!F>)/$%*/!C>D!!)#'(!
)>7*()E!B,%@)B9!
A!7<'!F>)/$%*/!C>D!,%7'G($;)%!)%!'$*<!@'%9,7/!)>7*()E!8>97!F'!*$((,'@!
)>7!:()8!)%'!9)1,@!F)>%@$(/!7)!$%)7<'(-!7<'!($7'!):!:)(8$;)%!):!B$7'(!
$7!7<'!9'$!9>(:$*'!@>'!7)!
9>(:$*'!F>)/$%*/!C>D'9!,%!$!
9E'*,]'@!@'%9,7/!($%G'!'\>$19!
7<'!9>F@>*;)%!):!C>,@!F'7B''%!
7<'!9$8'!7B)!@'%9,7/!9>(:$*'9!

A %'G1'*79!,%7'(,)(!@,$E/*%$1!
C>D'9!

A!,%*1>@'9!;8'A@'E'%@$%*'!

6$1,%!$%$1/9,9!HIJ[OL!



6$1,%!$%$1/9,9c!=?=Q!

lmnOKN[!
OSNP!

`'%9'(!

.,G<7'(!



6$1,%!$%$1/9,9c!,%7'(*)8E$(,9)%!



X1>D!a2=!@,5'('%*'9!





6<,*<!$,(A9'$!<'$7!C>D!$**>($*/!@)!B'!
%''@b!

0($%9:)(8$;)%n"%7'G($1!Hi>)/$%*/!X1>Do!?>7*()E!
T('$L!
X)(8$;)%HpLn!!!0($%9:)(8$;)%HpqrpLA!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!0($%9:)(8$;)%HpL!



&)%*1>9,)%9c!G'%'($1!
• "%!=T26!:)(8$;)%!('G,)%-!'9E'*,$11/!,%!=Q!V$*,]*!7<'('!,9!$!%'$(A*$%*'11$;)%!
):!7<'!*)%7(,F>;)%!):!7<'!:('9<B$7'(!$%@!<'$7!C>D!7)!7<'!F>)/$%*/!C>D-!B<,*<!
8$+'9!,7!'9E'*,$11/!@,s*>17!7)!)F7$,%!$**>($7'!F>)/$%*/!C>D!'9;8$7'9!,%!7<,9!
('G,)%N!

• 0<'!,%7'(A*)8E$(,9)%!):!U&QVI-!Q&26X-!.YPJ-!$%@!=?=Q!9<)B'@!7<$7!,%!8$%/!
E)1$(!('G,)%9!7<'!<'$7!C>D!'9;8$7'9!$('!#'(/!@,5'('%7-!$%@!'#'%!):!@,5'(,%G!
9,G%N!!

• "%!7<'!9>FAE)1$(!$%@!E)1$(!)*'$%9!:('9<B$7'(!C>D!'9;8$7'9!7'%@!7)!9<)B!7))!
8>*<!E('*,E,7$;)%-!F>7!7<'/!@,5'(!G('$71/!,%!8$G%,7>@'-!9)!7<'!('9>1;%G!
F>)/$%*/!C>D!'9;8$7'9!$('!):!$!@,5'('%7!9,G%!F)7<!,%!9)8'!('G,)%9!):!=T26!
:)(8$;)%-!$%@!'#'%!8)('!:>(7<'(!E)1'B$(@N!

• 0<'!1$(G'!@,5'('%*'9!F'7B''%!F)7<!<'$7!$%@!:('9<B$7'(!C>D!'9;8$7'9!:()8!
@,5'('%7!E()@>*79!*)%9,@'('@!<'('!*1'$(1/!,%@,*$7'!7<$7!<,G<!\>$1,7/!,%A9,7>!
8'7')()1)G,*$1!$%@!)*'$%,*!)F9'(#$;)%9!B,7<!<,G<!9E$;$1!$%@!7'8E)($1!
('9)1>;)%!$('!%''@'@!7)!,8E()#'!7<'!C>D!'9;8$7'9N!!



=?=Q!
• 0<'!=?=Q!$,(A9'$!<'$7!$%@!:('9<B$7'(!C>D!'9;8$7'9!$G(''!F'3'(!B,7<!U&QVI-!
Q&26X-!$%@!.YPJ!,%!7<'!('G,)%9!$B$/!:()8!7<'!8)@'1!)E'%!F)>%@$(/!$7!OtNS)=!$%@!
$B$/!:()8!7<'!9)>7<'(%8)97!E$(7!):!7<'!=?N!

• !"%!7<'!9>F7()E,*9!7<'!=?=Q!8)@'1!@)8$,%!@)'9!%)7!,%*1>@'!7<'!B<)1'!9>F7()E,*$1!
G/('-!F>7!$7!OtNS)=!7<'!=?=Q!>9'9!7<'!('9>179!):!*)$(9'(!('9)1>;)%!97$7'!'9;8$7'!F/!
X)(G'7!HOPPJL!$9!7<'!)E'%!F)>%@$(/!*)%@,;)%N!!

• "%!7<'!9)>7<'(%8)97!E$(7!):!7<'!@)8$,%!7<'!=?=Q!8)@'1!,9!9>9E'*7!@>'!7)!$!($7<'(!
E(,8,;#'!9'$A,*'!8)@'1!$%@!E))(!('E('9'%7$;)%!):!9<'1:!E()*'99'9N!!

• k)B'#'(-!,%!7<'!8,@@1'!):!7<'!@)8$,%-!B<'('!7<'!=?=Q!,9!B'11!*)%97($,%'@!F/!TaZ?!
C)$79!$%@!$19)!,%*1>@'9!7<'!('G,)%9!):!=T26!:)(8$;)%-!*()99A*)(('1$;)%!
*)'s*,'%79!'9;8$7'@!:()8!8)%7<1/!$#'($G'@!@$7$!9<)B'@!7<$7!=?=Q!<'$7!$%@!
:('9<B$7'(!C>D!'9;8$7'9!B'('!!*)%9,97'%7!B,7<!7<'!)7<'(!*)88)%1/!>9'@!C>D!
'9;8$7'9!HU&QVI-!Q&26X-!.YPJLN!!



• =?=Q!'9;8$7'9!):!=T26!:)(8$;)%!('E()@>*'@!#'(/!B'11!F)7<!7<'!@'%9,7/!($%G'!
$%@!7<'!8$G%,7>@'!):!)F7$,%'@!:()8!7<'!</@()G($E<,*!)F9'(#$;)%N!=?=Q!
$99,8,1$7'9!)*'$%,*!)F9'(#$;)%9!H0-=!:()8!T(G)!C)$79L-!B<,*<!<'1E9!7)!)F7$,%!$%!
$**>($7'!'9;8$7'!):!7<'!,9)E/*%$1!)>7*()E9-!$@#$%7$G'!:)(!7<'!7<,9!*$1*>1$;)%N!
=?=Q!E()#,@'9!$78)9E<'(,*!:)(*,%G!B<,*<!,9!@/%$8,*$11/!*)%9,97'%7!B,7<!0!$%@!=!
@$7$N!

• ̀ $7$!$99,8,1$;%G!)*'$%!8)@'19!8$/!F'!$!G))@!7))1!7)!'9;8$7'!=?!$,(A9'$!C>D'9!
9,%*'!7<'/!7$+'!$@#$%7$G'!):!'D,9;%G!)*'$%,*!)F9'(#$;)%9N!"7!B)>1@!F'!
$@#$%7$G'9!,:!=?=Q!B)>1@!$99,8,1$7'!$78)9E<'(,*!)F9'(#$;)%9N!!

• =?=Q!9<)B9!,%9>s*,'%7!)*'$%!<'$7!1)99!,%!7<'!9>F7()E,*9-!,7!9<)B9!7))!97()%G!
)*'$%!<'$7!G$,%!F/!%'7!=6!($@,$;)%N!u9,%G!$!8)('!$**>($7'!($@,$;#'!<'$7!C>D!
@$7$9'7-!9>*<!$9!"=&&VAX`!F/!j<$%G!'7!$1N!HOPPtL-!$9!,%!'NGN!Y>!$%@!6'11'(!HOPPSL!
$%@!.YPJ-!B)>1@!1,+'!,8E()#'!=?=Q!%'7!$,(A9'$!<'$7!C>D!'9;8$7'!$%@!,%*('$9'!
=?=Q!%'7!)*'$%!<'$7!1)99!7<>9!F(,%G,%G!,7!*1)9'(!7)!7<'!)7<'(!%'7!$,(A9'$!<'$7!C>D!
'9;8$7'9!*)%9,@'('@!<'('N!!

=?=Q!



6<,*<!$,(A9'$!C>D!$**>($*/!,9!
%''@'@b!

• 2)('!*)8E1,*$7'@!7<$%!G,#,%G!$!%>8F'(N!0<,9!*$1*>1$;)%!,11>97($7'9!7<$7!
,7!,9!%'*'99$(/!7)!<$#'!$,(A9'$!<'$7!C>D!'9;8$7'9!B<,*<!$('!@/%$8,*$11/!!
*)%9,97'%7!B,7<!)*'$%,*!@'%9,7/!]'1@9N!"%!7<'!9)>7<'(%!E$(7!):!7<'!=?!
@'%9,7/!@'E'%@9!)%!9$1,%,7/-!9)!:)(!*$1*>1$;)%!1,+'!6$1,%!,7!B)>1@!F'!
,8E)(7$%7!7)!<$#'!@/%$8,*$11/!*)%9,97'%7!$,(A9'$!C>D'9-!==0!$%@!=$1,%,7/v!
U6V!8)@'19!@)!%)7!E()#,@'!=N!

• ":!IPw!'(()(!,%!B$7'(!8$99!:)(8$;)%!,9!$**'E7$F1'-!'(()(!,%!$,(A9'$!
F>)/$%*/!<'$7!'\>,#$1'%7!!C>D'9!9<)>1@!F'!1)B'(!7<$%!IPwN!X)(!@$,1/!$,(A
9'$!<'$7!C>D!B)>1@!,8E1/!$%!'(()(!x!RP!6g8ON!

• "%!=T26!:)(8$;)%!('G,)%!IPw!'(()(!,%!$,(A9'$!F>)/$%*/!<'$7!'\>,#$1'%7!!
C>D'9!B)>1@!('\>,('!'#'%!98$11'(!'(()(!,%!,%@,#,@>$1!C>D!*)%7(,F>;)%9N!



6$1,%!$%$1/9,9c!=?=Q!

26 26.5 27
−30

−20

−10

0

10

!
"
   

a)     SOSE:     Transformation (Sv)     2005   

 

 

Global
Pacific
Indian
Atlantic

26 26.5 27

−4

−2

0

2

4

6

8

!
"
   

b)            Formation       (Sv)              

26 26.5 27
−30

−20

−10

0

10

!
"
   

c)   Transformation (Sv)      2006

26 26.5 27

−4

−2

0

2

4

6

8

!
"
   

d)           Formation       (Sv)       

lmnOKN[!
OSNP!


