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bbbb`̀̀̀`̀̀̀jjjj
qqqqÜÜÜÜÉÉÉÉ====bbbbaaaaffffkkkk____rrrrooooddddeeee====`̀̀̀bbbbkkkkqqqqoooobbbb==== ÑÑÑÑççççêêêê
`̀̀̀^̂̂̂oooo____llllkkkk====jjjj^̂̂̂kkkk^̂̂̂ddddbbbbjjjjbbbbkkkkqqqq====iiiiííííÇÇÇÇ =

qÜÉ=bÇáåÄìêÖÜ=`ÉåíêÉ=Ñçê=qÜÉ=bÇáåÄìêÖÜ=`ÉåíêÉ=Ñçê=qÜÉ=bÇáåÄìêÖÜ=`ÉåíêÉ=Ñçê=qÜÉ=bÇáåÄìêÖÜ=`ÉåíêÉ=Ñçê=====
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bbbb`̀̀̀`̀̀̀jjjj
qqqqÜÜÜÜÉÉÉÉ====bbbbaaaaffffkkkk____rrrrooooddddeeee====`̀̀̀bbbbkkkkqqqqoooobbbb==== ÑÑÑÑççççêêêê
`̀̀̀^̂̂̂oooo____llllkkkk====jjjj^̂̂̂kkkk^̂̂̂ddddbbbbjjjjbbbbkkkkqqqq====iiiiííííÇÇÇÇ  

 

a~íÉ=ÅìêêÉåí=îÉêëáçå=~ééêçîÉÇW== 1 m~ÖÉ=N=çÑ=Q=

 

qÜÉ=ã~ÖåáíìÇÉ=~åÇ=éÉêã~åÉåÅÉ=çÑ==
ÑçêÉëí=Å~êÄçå=ëáåâë=

=
cçêÉëíë= Åçåí~áå= ~Äçìí= QRB= çÑ= íÜÉ= ÖäçÄ~ä= ëíçÅâ= çÑ= Å~êÄçåK= = ^= ëìëí~áå~Ääó=
ã~å~ÖÉÇ= ÑçêÉëíI= ÅçãéêáëáåÖ= ëí~åÇë= êÉéêÉëÉåíáåÖ= ~ää= ëí~ÖÉë= áå= íÜÉ= äáÑÉ= ÅóÅäÉI=
çéÉê~íÉë=~ë=~=ÑìåÅíáçå~ä=ëóëíÉã=íÜ~í=ã~áåí~áåë=~å=çîÉê~ää=Å~êÄçå=Ä~ä~åÅÉI=í~âáåÖ=
ìé=Å~êÄçå=ÇáçñáÇÉ=E`lOF=Ñêçã=íÜÉ=~íãçëéÜÉêÉI=êÉí~áåáåÖ=~=é~êí=çÑ=íÜÉ=Å~êÄçå=áå=
íÜÉ=ÖêçïáåÖ=íêÉÉëI=íê~åëÑÉêêáåÖ=~åçíÜÉê=é~êí=áåíç=íÜÉ=ëçáäëI=~åÇ=ÉñéçêíáåÖ=Å~êÄçå=
áå= ÑçêÉëí=éêçÇìÅíëK= =lå=~=íáãÉ=ëÅ~äÉ=çÑ= íÉåë=çÑ=óÉ~êëI=ãçëí= ÑçêÉëíë=~ÅÅìãìä~íÉ=
Å~êÄçå= íÜêçìÖÜ= ÖêçïíÜ= çÑ= íÜÉ= íêÉÉë= ~åÇ= áåÅêÉ~ëÉ= áå= íÜÉ= ëçáä= Å~êÄçå= êÉëÉêîçáêI=
ìåíáä= ã~àçê= ÇáëíìêÄ~åÅÉ= çÅÅìêëK= = oÉÅÉåíäó= ÇáëíìêÄÉÇ= ~åÇ= åÉïäó= êÉÖÉåÉê~íáåÖ=
~êÉ~ë=äçëÉ=Å~êÄçåI=óçìåÖ=ëí~åÇë=Ö~áå=Å~êÄçå=ê~éáÇäóI=ã~íìêÉ=ëí~åÇë=Ö~áå=Å~êÄçå=
~í=~=äÉëëÉê=ê~íÉI=~åÇ=çîÉêJã~íìêÉ=ëí~åÇë=ã~ó=äçëÉ=Å~êÄçåK==få=~=ÑçêÉëí=ã~å~ÖÉÇ=
ëìëí~áå~Ääó= ïáíÜ= ~ää= ÅçãéçåÉåíë= çÑ= íÜÉ= äáÑÉ= ÅóÅäÉ= Éèì~ääó= êÉéêÉëÉåíÉÇI= íÜÉ=
ëí~åÇáåÖ=ëíçÅâ=çÑ=Å~êÄçå=áå=íÜÉ=íêÉÉë=ïçìäÇ=ÄÉ=Åçåëí~åí=ïáíÜ=íáãÉI=ïÜáäëí=Å~êÄçå=
ÅçåíáåìÉÇ=íç=~ÅÅìãìä~íÉ=áå=íÜÉ=ëçáäK===
=
eçïÉîÉêI=ÑÉï=ÑçêÉëíë=~êçìåÇ=íÜÉ=ïçêäÇ=~êÉ=ã~å~ÖÉÇ=ëìëí~áå~Ääó=áå=íÜáë=ï~óK==få=
êÉ~äáíó= íÜÉ= ~ÖÉ= ëíêìÅíìêÉ= çÑ= íÜÉ= éçéìä~íáçå= çÑ= íêÉÉëI= çÑ= ëí~åÇë= çê= çÑ=
Åçãé~êíãÉåíë=ÅçãéêáëáåÖ=~=ÑçêÉëí=áë=ëâÉïÉÇ=~ë=~=êÉëìäí=çÑ=çîÉêJÉñéäçáí~íáçå=~åÇ=
Äìêëíë=çÑ=éä~åíáåÖK==cìêíÜÉêãçêÉI=áí=ëÉÉãë=íÜ~í=åçí=ÉîÉå=íÜÉ=äçåÖJäáîÉÇI=ã~íìêÉ=
ÑçêÉëíë=~êÉ= áå=~= ëí~íÉ=çÑ=ÉèìáäáÄêáìãI=Äìí= ê~íÜÉê=~êÉ=ÖçáåÖ= íÜêçìÖÜ=~=éÉêáçÇ=çÑ=
íê~åëáíáçå=~ë=é~êíáÅìä~ê=éêçÅÉëëÉë= áå=íÜÉ=Å~êÄçå=~åÇ=åìíêáÉåí=ÅóÅäÉë=ÉñéÉêáÉåÅÉ=
íê~åëáÉåí= êÉëéçåëÉëI=çå=ÇáÑÑÉêÉåí= íáãÉ=ëÅ~äÉëI= íç= íÜÉ=~äêÉ~Çó=Éåíê~áåÉÇ=Åäáã~íÉ=
ÅÜ~åÖÉ=
=
qÜÉêÉ=áë=äáííäÉ=ÇçìÄí=íÜ~í=ÑçêÉëíë=éä~åí~íáçåë=ÅêÉ~íÉÇ=ëáåÅÉ=NVVM=áå=~ÑÑçêÉëí~íáçå=
~åÇ= êÉÑçêÉëí~íáçå= éêçÖê~ããÉëI= áå= ~ÅÅçêÇ~åÅÉ= ïáíÜ= ^êíáÅäÉ= PKP= çÑ= íÜÉ= hóçíç=
mêçíçÅçäI= ïáää= ÄÉ= í~âáåÖ= ìé= áåÅêÉ~ëáåÖ= ~ãçìåíë= çÑ= Å~êÄçå= ÇáçñáÇÉI= ÖêçïáåÖ=
ëíêçåÖäóI=~åÇ=~ÇÇáåÖ=íç=íÜÉ=íÉêêÉëíêá~ä=ëíçêÉ=çÑ=Å~êÄçåI=áå=íÜÉ=áããÉÇá~íÉ=ÑìíìêÉ=
~åÇ=éêçÄ~Ääó=çîÉê=íÜÉ=åÉñí=RM=óÉ~êëK===
=
jçêÉ= ÅçåíêçîÉêëá~äI= ÜçïÉîÉêI= ~êÉ= íÜÉ= ëáòÉ= ~åÇ= éÉêã~åÉåÅÉ= çÑ= íÜÉ= ÉñáëíáåÖ=
Å~êÄçå=ëáåâë=áå=çäÇÉê=éä~åí~íáçåëI=Éëí~ÄäáëÜÉÇ=áå=íÜÉ=NVíÜ=~åÇ=OMíÜ=ÅÉåíìêáÉëI=~åÇ=
áå=íÜÉ=äçåÖJäáîÉÇ=ëÉãáJå~íìê~ä=~åÇ=å~íìê~ä=ÑçêÉëíë=~êçìåÇ=íÜÉ=ïçêäÇI=é~êíáÅìä~êäó=
áå= íÜÉ= íêçéáÅëK= = qÜÉëÉ=èìÉëíáçåë=~êÉ=çÑ=ÖêÉ~í= êÉäÉî~åÅÉ= íç=~ííÉãéíë= íç= êÉëçäîÉ=
ìåÅÉêí~áåíáÉë=áå=íÜÉ=çéÉåJÉåÇÉÇ=^êíáÅäÉ=PKQ=çÑ=íÜÉ=mêçíçÅçäK==oÉÅÉåí=Åçåíáåìçìë=
ãÉ~ëìêÉãÉåíë= çÑ= åÉí= ÉñÅÜ~åÖÉ= çÑ= `lO= Äó= çîÉê= TM= ëìÅÜ= ÑçêÉëíëI= ëçãÉ= åçï=
ÉñíÉåÇáåÖ=çîÉê=ãçêÉ=íÜ~å=ÑáîÉ=óÉ~êëI=Ü~îÉ=ÇÉãçåëíê~íÉÇ=íÜ~í=íÜÉëÉ=ÑçêÉëíë=~êÉ=
ëÉèìÉëíÉêáåÖ=ìé=íç=ëáñ=íçååÉë=çÑ=Å~êÄçå=éÉê=ÜÉÅí~êÉ=É~ÅÜ=óÉ~êK==^í=íÜÉ=éêÉëÉåí=
íáãÉ=çåäó=íÜêÉÉ=çê=Ñçìê=çÑ=íÜÉëÉ=TM=éäìë=ÑçêÉëí=ëí~åÇëI=Ü~îÉ=ÄÉÉå=ëÜçïå=íç=ÄÉ=
ÅçåëáëíÉåí=Å~êÄçå=ëçìêÅÉë=çîÉê=ëÉîÉê~ä=óÉ~êëK= =qÜÉëÉ=çÄëÉêî~íáçåë=ÖáîÉ=êáëÉ=íç=
íïç=âÉó=èìÉëíáçåëK==cáêëíäóI=ïÜó=~êÉ=~äãçëí=~ää=íÜÉëÉ=ÑçêÉëíë=Å~êÄçå=ëáåâë=~í=íÜÉ=
éêÉëÉåí=íáãÉX=~åÇ=ëÉÅçåÇäóI=~êÉ=íÜÉó=äáâÉäó=íç=ÅçåíáåìÉ=~ë=ëáåâë=áåíç=íÜÉ=ÑìíìêÉ=



qáíäÉW=`çìåíáåÖ=`~êÄçå=Ñçê=lÑÑëÉí=
mìêéçëÉë=
oÉÑW=foMMUirJîÇê~Ñí=
 

 
bbbb`̀̀̀`̀̀̀jjjj
qqqqÜÜÜÜÉÉÉÉ====bbbbaaaaffffkkkk____rrrrooooddddeeee====`̀̀̀bbbbkkkkqqqqoooobbbb==== ÑÑÑÑççççêêêê
`̀̀̀^̂̂̂oooo____llllkkkk====jjjj^̂̂̂kkkk^̂̂̂ddddbbbbjjjjbbbbkkkkqqqq====iiiiííííÇÇÇÇ  

 

a~íÉ=ÅìêêÉåí=îÉêëáçå=~ééêçîÉÇW== 2 m~ÖÉ=O=çÑ=Q=

 

~ë= Åäáã~íÉ= ÅÜ~åÖÉëK= = qÜÉ= ~åëïÉêë= íç= íÜÉ= Ñáêëí= èìÉëíáçå= ~êÉ= âÉó= íç= éêçàÉÅíáçåë=
ïáíÜ=êÉëéÉÅí=íç=íÜÉ=ëÉÅçåÇK===
=
qÜÉ= êÉëìäíë= Ñêçã= `lO= ÑÉêíáäáë~íáçå= ÉñéÉêáãÉåíë= ä~ëíáåÖ= ëÉîÉê~ä= óÉ~êë= çå= óçìåÖ=
íêÉÉë=çÑ=îÉêó=ã~åó=ÇáÑÑÉêÉåí=ëéÉÅáÉë=ïáíÜ=ìåêÉëíêáÅíÉÇ=êççíáåÖI=ëìÖÖÉëí=íÜ~í=íÜÉ=
çåÖçáåÖ=êáëÉ=áå=~íãçëéÜÉêáÅ=`lO=ÅçåÅÉåíê~íáçå=áë=~í=äÉ~ëí=áå=é~êí=êÉëéçåëáÄäÉ=Ñçê=
íÜÉ= ~äãçëí= ìÄáèìáíçìë= çÄëÉêî~íáçåë= çÑ= ÅìêêÉåí= ÑçêÉëí= Å~êÄçå= ëáåâëK= = pìÅÜ=
ÉñéÉêáãÉåíë= ïáíÜ= åìíêáÉåí= ÑÉêíáäáë~íáçå= ~ë= ~å= ~ÇÇáíáçå~ä= î~êá~ÄäÉ= áåÇáÅ~íÉI= áå=
ÖÉåÉê~äI= íÜ~í= ~ÇÇáíáçå= çÑ= åáíêçÖÉå= ÖêÉ~íäó= ÉåÜ~åÅÉë= íÜÉ= êÉëìäíë= çÑ= ÑÉêíáäáë~íáçå=
ïáíÜ= `lO= ~åÇ= ëìÖÖÉëíë= íÜ~í= áåÅêÉ~ëáåÖ= ~íãçëéÜÉêáÅ= ÇÉéçëáíáçå= çÑ= åìíêáÉåíë= áë=
~äëç=é~êíäó=êÉëéçåëáÄäÉ=Ñçê=ÅìêêÉåí=Å~êÄçå=ëáåâë=áå=ã~íìêÉ=ÑçêÉëíëK==qÜìëI=êÉÅÉåí=
çÄëÉêî~íáçåë= íÜ~í= íÜÉ=~ÇÇáíáçå~ä= Å~êÄçå= ëáåâ= êÉëìäíáåÖ= Ñêçã=`lO= ÑÉêíáäáë~íáçå=çÑ=
éçäÉ=ëí~ÖÉ=ëí~åÇë=çÑ=éáåÉ=áë=íê~åëáíçêó=çê=ëã~ää=çå=äçï=çê=ãçÇÉê~íÉ=ÑÉêíáäáíó=ëáíÉëI=
Äìí= áë= ÅçåëáÇÉê~Ääó= ÉåÜ~åÅÉÇ= Äó= åìíêáÉåí= ÑÉêíáäáë~íáçåI= ~êÉ= åçí= ìåÉñéÉÅíÉÇK==
kçåÉ= íÜÉ= äÉëëI= áåíÉêéêÉí~íáçå= çÑ= íê~åëáíçêó= êÉëéçåëÉë= íç= `lO= ÑÉêíáäáë~íáçå=
íêÉ~íãÉåí=çÑ=ëí~åÇë=çÑ=éçäÉJëí~ÖÉ=íêÉÉë=~ÑíÉê=àìëí=Ñçìê=óÉ~êë=ëÜçìäÇI=ÜçïÉîÉêI=ÄÉ=
íêÉ~íÉÇ=ïáíÜ= Å~ìíáçåK= = fí= ïáää= í~âÉ=ã~åó= óÉ~êë= Ñçê= íÜÉ= ÑÉÉÇÄ~Åâë= ÄÉíïÉÉå= íÜÉ=
Å~êÄçå=~åÇ=åáíêçÖÉå=ÅóÅäÉë=íç=ÄÉ=ÉñéêÉëëÉÇ=~åÇ=Ñçê=íÜÉ=ÑçêÉëí=ÉÅçëóëíÉã=ïáíÜáå=
c^`b=êáåÖë=íç=~ÅÅäáã~íÉ=Ñìääó=íç=íÜÉ=íêÉ~íãÉåíë=áãéçëÉÇK==
=
fÑ= íÜ~í= áë= íÜÉ= Å~ëÉI= ïÜó= ëÜçìäÇ= ïÉ= åçí= ÉñéÉÅí= íÜÉ= éêÉëÉåí= Å~êÄçå= ëáåâë= íç=
ÅçåíáåìÉ=~åÇ=áåÇÉÉÇ=íç=áåÅêÉ~ëÉ=~ë=~íãçëéÜÉêáÅ=`lO=ÅçåÅÉåíê~íáçå=~åÇ=åìíêáÉåí=
ÇÉéçëáíáçå= áåÅêÉ~ëÉ= çîÉê= íÜÉ= åÉñí= RM= óÉ~êë\= = qÜÉ= íÜáêÇ= ÉäÉãÉåí= çÑ= Åäáã~íÉ=
ÅÜ~åÖÉI=ÑçääçïáåÖJçå=íÜÉ=êáëÉ=áå=~íãçëéÜÉêáÅ=`lO=ÅçåÅÉåíê~íáçåI=áë=íÜÉ=éêçàÉÅíÉÇ=
áåÅêÉ~ëÉ= áå= ÖäçÄ~ä= íÉãéÉê~íìêÉK= = fí= áë= ïáÇÉäó= ëìééçëÉÇI= çå= íÜÉ= Ä~ëáë= çÑ= îÉêó=
ã~åó= ëÜçêíJíÉêã= ÉñéÉêáãÉåíëI= íÜ~í= çñáÇ~íáîÉ= éêçÅÉëëÉë= ~ëëçÅá~íÉÇ= ïáíÜ=
êÉëéáê~íáçå=Äó=íÜÉ=íêÉÉë=íÜÉãëÉäîÉë=ÄçíÜ=~ÄçîÉ=~åÇ=ÄÉäçïJÖêçìåÇ=E~ìíçíêçéÜáÅ=
êÉëéáê~íáçåF= ~åÇ=Äó=ãáÅêçJçêÖ~åáëãë= áå= íÜÉ= ëçáä= EÜÉíÉêçíêçéÜáÅ= êÉëéáê~íáçåF=ïáää=
áåÅêÉ~ëÉ=áå=ê~íÉ=îÉêó=ê~éáÇäó=~ë=íÉãéÉê~íìêÉ=áåÅêÉ~ëÉëK==fí= áë=ÜóéçíÜÉëáëÉÇ=íÜ~í=
íÜÉ=êáëÉ=áå=íÉãéÉê~íìêÉ=ïáääI=íÜÉêÉÑçêÉI=äÉ~Ç=íç=êÉíìêå=çÑ=`lO=íç=íÜÉ=~íãçëéÜÉêÉ=
~í= ~å= ÉîÉêJáåÅêÉ~ëáåÖ= ê~íÉI= çÑÑëÉííáåÖ= ~åÇ= ìäíáã~íÉäó= ÅçãéäÉíÉäó= åÉÖ~íáåÖ= íÜÉ=
Å~êÄçå= ëÉèìÉëíê~íáçå= êÉëìäíáåÖ= Ñêçã= `lO= ~åÇ= åáíêçÖÉå= ÑÉêíáäáë~íáçåK= tÜáäëí=
íÉãéÉê~íìêÉ= áë= ÅÉêí~áåäó= ~= ÇêáîÉê= çÑ= êÉëéáê~íáçåI= íÜáë= ~ííê~ÅíáîÉI= ëáãéäÉ=
ÜóéçíÜÉëáëI= áë=åçí=áå=~ÅÅçêÇ=ïáíÜ=êÉëìäíë=Ñêçã=êÉÅÉåí=ÉñéÉêáãÉåíëK==qÜÉ=ê~íÉ=çÑ=
~ìíçíêçéÜáÅ= êÉëéáê~íáçå= ~äëç= ÇÉéÉåÇë= ëíêçåÖäó= çå= íÜÉ= ~î~áä~Äáäáíó= çÑ= ëìÄëíê~íÉ=
Eëí~êÅÜI=ëìÖ~êëI=éçäóçäëF=~åÇ=íÜìë=~Çàìëíë=áå=êÉä~íáçå=íç=íÜÉ=Å~êÄçå=áåéìí=íÜêçìÖÜ=
éÜçíçëóåíÜÉëáëK= = `ìííáåÖ= çÑÑ= íÜÉ= áåéìí= Äó= Ç~êâÉåáåÖ= íÜÉ= äÉ~îÉë= çê= ÖáêÇäáåÖ= íÜÉ=
ëíÉãI=Ñçê=Éñ~ãéäÉI=äÉ~Çë=íç=Çê~ã~íáÅ=êÉÇìÅíáçåë=áå=`lO=Éãáëëáçå=Ñêçã=äÉ~îÉë=~åÇ=
êççíëI= êÉëéÉÅíáîÉäóI= áKÉK= `lO= Éãáëëáçå= áë= ÅäçëÉäó= ÅçìéäÉÇ= íç= `lO= áåéìí= çå=
Åçãé~ê~íáîÉäó=ëÜçêí=íáãÉ=ëÅ~äÉë=çÑ=Ç~óë=íç=ïÉÉâëK= =^=êÉÅÉåí=ÑçêÉëí=ÉñéÉêáãÉåí=
ÇÉãçåëíê~íÉÇ= íÜ~í= ëçáä= êÉëéáê~íáçå= ï~ë= Ü~äîÉÇ= ~ë= ~= êÉëìäí= çÑ= ÖáêÇäáåÖ= éäçíë= çÑ=
éáåÉ=íêÉÉëI=íÜÉ=Ñáêëí=êÉÇìÅíáçåë=ÄÉáåÖ=ÉîáÇÉåí=~ÑíÉê=àìëí=~=ÑÉï=Ç~óëK==páãáä~êäóI=íÜÉ=
ê~íÉ=çÑ=ÚëçáäÛ=êÉëéáê~íáçåÛ=Ü~ë=ÄÉÉå=ÑçìåÇ=íç=~ÅÅäáã~íÉ=íç=ÉñéÉêáãÉåí~ääó=áåÇìÅÉÇ=
áåÅêÉ~ëÉ=çÑ=R= ç`= áå=ëçáä= íÉãéÉê~íìêÉ=íÜêçìÖÜ=íÜÉ=ÖêçïáåÖ=ëÉ~ëçåI=ëç=íÜ~í=~ÑíÉê=
Ñçìê=óÉ~êë=çÑ=íêÉ~íãÉåí=íÜÉ=ê~íÉë=çÑ=`lO=Éãáëëáçå=çå=íÜÉ=ÜÉ~íÉÇ=~åÇ=ìåÜÉ~íÉÇ=



qáíäÉW=`çìåíáåÖ=`~êÄçå=Ñçê=lÑÑëÉí=
mìêéçëÉë=
oÉÑW=foMMUirJîÇê~Ñí=
 

 
bbbb`̀̀̀`̀̀̀jjjj
qqqqÜÜÜÜÉÉÉÉ====bbbbaaaaffffkkkk____rrrrooooddddeeee====`̀̀̀bbbbkkkkqqqqoooobbbb==== ÑÑÑÑççççêêêê
`̀̀̀^̂̂̂oooo____llllkkkk====jjjj^̂̂̂kkkk^̂̂̂ddddbbbbjjjjbbbbkkkkqqqq====iiiiííííÇÇÇÇ  

 

a~íÉ=ÅìêêÉåí=îÉêëáçå=~ééêçîÉÇW== 3 m~ÖÉ=P=çÑ=Q=

 

éäçíë=~êÉ=åçï=ëáãáä~êK==cìêíÜÉêãçêÉI=íÜÉ=ëíÉã=îçäìãÉ=ÖêçïíÜ=çÑ=íÜÉ=íêÉÉë=çå=íÜÉ=
ìåÑÉêíáäáëÉÇ=ÜÉ~íÉÇI=éäçíë= áë= áåÅêÉ~ëáåÖ=~í=ìé=íç=UMB=éÉê=óÉ~êK= = fí= áë=ÅäÉ~ê= íÜ~í=
ã~àçê=ìåÅÉêí~áåíáÉë=Éñáëí= áå=çìê=ìåÇÉêëí~åÇáåÖ=çÑ= íÜÉëÉ= áåíÉê~ÅíáçåëX= íÜÉëÉ=~êÉ=
ÅÉêí~áåäó= íê~åëáÉåí= êÉëéçåëÉë= ÄÉíïÉÉå= éêçÅÉëëÉë= äáåâÉÇ= Äó= ÑÉÉÇÄ~ÅâëI= íÜÉ=
çìíÅçãÉë=çÑ=ïÜáÅÜ=~êÉ=Ü~êÇ=íç=éêÉÇáÅí=ïáíÜ=éêÉëÉåí=âåçïäÉÇÖÉK==kçåÉ=íÜÉ=äÉëëI=
ãçÇÉäë=íÜ~í=~ëëçÅá~íÉ=~=Å~êÄçå=~åÇ=åáíêçÖÉå=ÅóÅäÉ=~åÇ=í~âÉ=áåíç=~ÅÅçìåí=äáâÉäó=
ÑÉÉÇÄ~Åâë= ~ãçåÖëí= åìíêáÉåí= ~î~áä~ÄáäáíóI= `lO= ÅçåÅÉåíê~íáçå= ~åÇ= íÉãéÉê~íìêÉ=
éêçàÉÅí=~=ëíÉ~Çó=ÑçêÉëí=Å~êÄçå=ëáåâ=Ñçê=NMM=çê=ãçêÉ=óÉ~êë=íç=ÅçãÉK=
=
`Ü~åÖÉë= áå= íÜÉ=ÖäçÄ~ä=ÇáëíêáÄìíáçå=çÑ= ê~áåÑ~ää= áë= ~= ÑçìêíÜ= ÅçãéçåÉåí= çÑ= Åäáã~íÉ=
ÅÜ~åÖÉ=íÜ~í=áë=äáâÉäó=íç=Ü~îÉ=Çê~ã~íáÅ=ÉÑÑÉÅíë=çå=íÜÉ=ÉñáëíáåÖ=Å~êÄçå=ëáåâë=çîÉê=
íÜÉ= åÉñí= RM= óÉ~êëK= = `ìêêÉåí= ~ååì~ä= Å~êÄçå= ëÉèìÉëíê~íáçå= Äó= ÑçêÉëí= ëí~åÇë= áå=
êÉÖáçåë=çÑ=jÉÇáíÉêê~åÉ~å=Åäáã~íÉ=áë=~í=íÜÉ=Äçííçã=ÉåÇ=çÑ=íÜÉ=ê~åÖÉ=ÅáíÉÇ=~ÄçîÉK==
^= åìãÄÉê= çÑ= ÉñéÉêáãÉåíë= Ü~îÉ= ÇÉãçåëíê~íÉÇ= íÜ~í= íÜÉ= ~ÇÇáíáçå~ä= Å~êÄçå= ëáåâ=
áåÇìÅÉÇ= Äó= `lO= ÑÉêíáäáë~íáçå= áå= ëìÅÜ= ÅçåÇáíáçåë= áë= îÉêó= Åçåëíê~áåÉÇ= Äó= íÜÉ=
~î~áä~Äáäáíó=çÑ=ï~íÉê=~åÇ=Å~å=ÄÉ=ÅçåëáÇÉê~Ääó=ÉåÜ~åÅÉÇ=Äó=áêêáÖ~íáçå=E~å~äçÖçìë=
íç= íÜÉ= ÉåÜ~åÅÉãÉåí= çÑ= íÜÉ= ~ÇÇáíáçå~ä= `lOJáåÇìÅÉÇ= Å~êÄçå= ëáåâ= Äó= åìíêáÉåí=
ÑÉêíáäáë~íáçåFK==eçïÉîÉêI=ãìÅÜ=ãçêÉ=Çê~ã~íáÅ=ÉÑÑÉÅíë=~êÉ=éêçàÉÅíÉÇ=íç=çÅÅìê=çîÉê=
ÉñíÉåëáîÉ=~êÉ~ëI=åçí~Ääó=íÜÉ=^ã~òçå=Ä~ëáåI=~ë=~=êÉëìäí=çÑ=éêçàÉÅíÉÇ=ëìÄëí~åíá~ä=
êÉÇìÅíáçå=çÑ= íÜÉ=éêÉëÉåí=~ÄìåÇ~åí=ê~áåÑ~ääK= = fÑ= íêÉÉëI=ëí~åÇë=~åÇ=ÉîÉåíì~ääó= íÜÉ=
ÑçêÉëí=ÇáÉI=~ë=íÜÉ=êÉëìäí=çÑ=êÉÇìÅíáçå=çÑ=ê~áåÑ~ääI=íÜÉå=ëìÅÜ=ÉñáëíáåÖ=Å~êÄçå=ëáåâë=
ïáää=ÅÉêí~áåäó=ÄÉÅçãÉ=ëçìêÅÉëK==
=
cçêÉëíë= ~êÉ= êÉãçîáåÖ= ëáÖåáÑáÅ~åí= ~ãçìåíë= çÑ= `lO= Ñêçã= íÜÉ= ~íãçëéÜÉêÉ= ~í= íÜÉ=
éêÉëÉåí= íáãÉ= ~åÇ= ïáää= ÅçåíáåìÉ= íç= ëÉèìÉëíÉê= Å~êÄçåK= = lìê= áåíÉêÉëí= áå= Å~êÄçå=
ëÉèìÉëíê~íáçå= Äó= ÑçêÉëíë= ~ë= ~= ãÉ~åë= çÑ= ãáíáÖ~íáåÖ= ÖäçÄ~ä= Åäáã~íÉ= ÅÜ~åÖÉ= áë=
ÉëëÉåíá~ääó= ÑçÅìëëÉÇ= çå= íÜÉ= åÉñí= RM= óÉ~êëK= = qÜÉ= Éãáëëáçå= çÑ= `lO= íç= íÜÉ=
~íãçëéÜÉêÉ=íÜêçìÖÜ=íÜÉ=Åçåëìãéíáçå=çÑ=Ñçëëáä=ÑìÉäëI=~åÇ=íÜÉ=ÅçåëÉèìÉåí=êáëÉ=áå=
~íãçëéÜÉêáÅ=`lO=ÅçåÅÉåíê~íáçåI=áë=éêçÅÉÉÇáåÖ=~í=ëìÅÜ=~=ê~íÉ=íÜ~í=íÜÉ=ãáíáÖ~íáåÖ=
~Åíáçå=çÑ=ÑçêÉëíë=áë=Åçåëí~åíäó=ÇÉÅêÉ~ëáåÖ=áå=êÉä~íáçå=íç=íÜÉ=ëáòÉ=çÑ=íÜÉ=éêçÄäÉãK==
råäÉëë=ÅÜÉÅâÉÇ=~í=ëçìêÅÉ=ïáíÜáå=íÜáë=éÉêáçÇI=íÜÉ=çìíäççâ=áë=ÄäÉ~âK==
=


	The magnitude and permanence of
	forest carbon sinks

