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PLI <VcVYV BcX* $} PLI ~% V egteVgt XZ gVeedgi jc^fjZbZci edjg hdc YZhi^cViV^gZ @VaVmn( Xdc[dgbtbZci q aV
XdckZci^dc YZ XdchjaiVci XdckZcjZ ZcigZ aZh eVgi^Zh* :YkZcVci fj�jcZ XdckZci^dc YZ XdchjaiVci c#V^i eVh tit ZmtXjitZ(
aZh eVgi^Zh Xdck^ZccZci fjZ aZh FdYVa^ith @tctgVaZh q i^igZ YZ XdchjaiVci YZ PLI gt\^gdci aZjgh gZaVi^dch Y#V[[V^gZh(
aZhfjZaaZh kdjh dci tit [djgc^Zh VkVci aV egteVgVi^dc YZ XZ gVeedgi*

<Z gVeedgi Zhi YZhi^ct q vigZ ji^a^ht YVch hdc ^cit\gVa^it* :jXjc ZmigV^i cZ eZji vigZ Xdch^Ytgt XdbbZ gZegthZciVi^[ YZh
gthjaiVih YZ a#tkVajVi^dc*

EZh XdcXajh^dch egthZcitZh YVch XZ gVeedgi hdci WVhtZh hjg aZ igVkV^a Z[[ZXijt eVg Yj eZghdccZa iZX]c^fjZ( ZcigVwct Zi
egd[Zhh^dccZa( Xdc[dgbtbZci q aZjg ^ciZgegtiVi^dc gV^hdccVWaZ YZh egVi^fjZh Y�^c\tc^Zg^Z Zi iZX]c^fjZh XdjgVciZh Zi
VXXZeitZh Vj bdbZci dy aZ igVkV^a V tit Z[[ZXijt*

EZ XdciZcj Zi aZh de^c^dch Zmeg^btZh YVch aZ egthZci gVeedgi hdci WVhth hjg aZh dWhZgkVi^dch Zi+dj aZh ^c[dgbVi^dch q
aV Y^hedh^i^dc YZ PLI Vj bdbZci YZ hV egteVgVi^dc( Zc Veea^fjVci YZh iZX]c^fjZh Y#^ckZhi^\Vi^dc Zi YZh bti]dYZh
Y#VcVanhZ Y#^c\tc^Zg^Z Xdc[dgbZh q XZaaZh ]VW^ijZaaZbZci ji^a^htZh eVg PLI Zi Y#VjigZh ^c\tc^Zjgh+iZX]c^X^Zch
igVkV^aaVci YVch YZh XdcY^i^dch h^b^aV^gZh( Zi Vhhj_Zii^h Vjm bvbZh XdcigV^ciZh YZ iZbeh( Zi Vjm bvbZh XdcigV^ciZh
[^cVcX^ugZh Zi e]nh^fjZh Veea^XVWaZh q XZ ineZ YZ egd_Zi*

PLI Ytc^Z Zi gZ_ZiiZ idjiZ dWa^\Vi^dc YZ b^hZ q _djg Yj gVeedgi h^( Veguh aV YViZ Yj egthZci gVeedgi( aZh XdcY^i^dch
hZbWaZci Y^[[tgZg Xdch^YtgVWaZbZci YZ XZaaZh egthZcitZh YVch XZ gVeedgi 7 XZeZcYVci( PLI hZ gthZgkZ aZ Ygd^i YZ
bdY^[^Zg dj YZ XdbeatiZg XZ gVeedgi hjg aV WVhZ Y#^c[dgbVi^dch( YZ YdXjbZcih dj YZ egZjkZh VYY^i^dccZah*

PLI cZ [V^i VjXjcZ gZegthZciVi^dc gZaVi^kZbZci q aV h^\c^[^XVi^dc _jg^Y^fjZ YZ hZh XdcXajh^dch*

EV Y^kja\Vi^dc YZ idji gZchZ^\cZbZci [V^hVci eVgi^Z Yj egthZci gVeedgi gZaukZ jc^fjZbZci YZ aV gZhedchVW^a^it YZ hdc
YZhi^cViV^gZ* L^ jc i^Zgh ji^a^hZ( hZ [^Z( dj egZcY YZh YtX^h^dch dj YZh bZhjgZh WVhtZh hjg XZ gVeedgi( aZY^i i^Zgh Zc Zhi aZ
hZja gZhedchVWaZ* PLI c�VXXZeiZ VjXjcZ gZhedchVW^a^it fjVci Vjm YdbbV\Zh fjZ edjggV^i hjW^g jc i^Zgh hj^kVci
a�ji^a^hVi^dc YZ XZ gVeedgi dj fjVci Vjm YdbbV\Zh edjkVci YtXdjaZg Y�jcZ YtX^h^dc dj bZhjgZ eg^hZ WVhtZ hjg aZ
egthZci gVeedgi*

PLI V ZmtXjit hZh hZgk^XZh d[[Zgih Vj YZhi^cViV^gZ YZ XZ gVeedgi Xdc[dgbtbZci q aV XdckZci^dc YZ XdchjaiVci XdckZcjZ
ZcigZ aZh eVgi^Zh idji Zc ZmZgsVci aZ YZ\gt YZ egjYZcXZ( YZ XdbetiZcXZ Zi YZ Y^a^\ZcXZ Ydci [dci ]VW^ijZaaZbZci egZjkZ
aZh bZbWgZh YZ aV bvbZ egd[Zhh^dc YVch aV egZhiVi^dc YZh bvbZh hZgk^XZh dj YZ hZgk^XZh XdbeVgVWaZh q a�t\VgY YZ
egd_Zih YZ cVijgZ VcVad\jZ YVch YZh X^gXdchiVcXZh h^b^aV^gZh* Ba Zhi ZciZcYj Zi XdckZcj ZcigZ PLI Zi aZ YZhi^cViV^gZ YZ
XZ gVeedgi fjZ PLI c#d[[gZ VjXjcZ \VgVci^Z( ZmegZhhZ dj ^bea^X^iZ( YZ fjZafjZ cVijgZ fjZ XZ hd^i* LVch a^b^iZg aV
\tctgVa^it YZ XZ fj^ egtXuYZ( PLI Zi aZ YZhi^cViV^gZ YZ XZ gVeedgi Xdck^ZccZci Zi XdbegZccZci fjZ PLI cZ [V^i VjXjcZ
gZegthZciVi^dc dj \VgVci^Z fjVci q aV hj[[^hVcXZ YZ hV edgitZ YZ igVkV^a edjg aZ Wji gZX]ZgX]t eVg aZ YZhi^cViV^gZ YZ XZ
gVeedgi*

>c egteVgVci XZ gVeedgi( PLI h#Zhi [^t YZ WdccZ [d^ q a#^c[dgbVi^dc [djgc^Z eVg YZh i^Zgh( iZa fj#^cY^fjt YVch aZ gVeedgi*
PLI V gV^hdccVWaZbZci egthjbt fjZ aZh ^c[dgbVi^dch [djgc^Zh tiV^Zci XdggZXiZh Zi PLI cZ eZji YdcX vigZ iZcj
gZhedchVWaZ YZ a#ZmVXi^ijYZ dj YZ a#Zm]Vjhi^k^it YZ XZh ^c[dgbVi^dch*

EZh WdgcZh Zi aZh gZeugZh Y�VgeZciV\Z ji^a^hth YVch XZ gVeedgi hZgkZci eg^cX^eVaZbZci q tiVWa^g aZh Y^[[tgZcXZh Y#tatkVi^dc
gZaVi^kZ ZcigZ aZh ZbeaVXZbZcih YZ egtaukZbZci Zi+dj Y#tX]Vci^aadccV\Z Zi cZ eZjkZci hZgk^g q Y�VjigZh [^ch*
GdiVbbZci( ^ah cZ eZjkZci hZgk^g q YZh [^ch YZ c^kZaV\Z( Y�ZmXVkVi^dc( YZ XdchigjXi^dc( YZ eaVc^[^XVi^dc( YZ
YtkZadeeZbZci( ZiX*

E�dg^\^cVa Yj [^X]^Zg taZXigdc^fjZ fjZ cdjh kdjh igVchbZiidch hZgV XdchZgkt eVg PLI edjg jcZ etg^dYZ b^c^bVaZ YZ
Y^m Vch* PLI c�VhhjbZ VjXjcZ gZhedchVW^a^it fjVci q a�^cit\g^it Yj [^X]^Zg fj^ kdjh Zhi igVchb^h Zi fj^ c�Zhi eajh hdjh
aZ XdcigxaZ YZPLI* :^ch^( PLI c�VhhjbZ VjXjcZ gZhedchVW^a^it fjVci Vjm bdY^[^XVi^dch [V^iZh Vj [^X]^Zg taZXigdc^fjZ
hj^kVci hV igVchb^hh^dc Vj YZhi^cViV^gZ*

<Zh a^b^iVi^dch hdci Xdch^YtgtZh XdbbZ [V^hVci eVgi^Z ^cit\gVciZ Yj egthZci gVeedgi*
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<]Vg\tZ YZ egd_Zi =db^c^fjZ M]^[[Vjai( ;*LX*

LetX^Va^hiZ Zc X]Vc\ZbZcih Xa^bVi^fjZh QVcc <]VkV^aaVo( I]*=*

LetX^Va^hiZ Zc X]Vc\ZbZcih Xa^bVi^fjZh CZVc)I]^a^eeZ FVgi^c( I]*=*





:4>4JK
?<@8 78 ><F;<G? 54<8'=4?8E
dH4>G4F<A@ BDd><?<@4<D8 78 >4 DdE<><8@68 6><?4F<CG8 7G BDA=8F k H8DE<A@ +

IEB
Dd9( IEB 3 *2*')*0.,'))

H<<

DdEG?d " EG??4DK

EZh ^beVXih YZh X]Vc\ZbZcih Xa^bVi^fjZh hjg aZ egd_Zi b^c^Zg Y�ZmigVXi^dc YZ a^i]^jb ;V^Z)CVbZh � @VaVmn Zi hdc
Zck^gdccZbZci dci tit VcVanhth \grXZ q jcZ tkVajVi^dc egta^b^cV^gZ YZh g^hfjZh* EZh bti]dYZh hdci Xd]tgZciZh VkZX
aZh egZb^ugZh tiVeZh YZ aV cdgbZ BLH /-,,, hjg aV \Zhi^dc YZh g^hfjZh* E#tijYZ V tiVWa^ aV edgitZ Yj egd_Zi( aZh iZcYVcXZh
Xa^bVi^fjZh Zi aZh g^hfjZh XdccZmZh Zc iZgbZh YZ egdWVW^a^it Zi YZ XdchtfjZcXZh* NcZ bVig^XZ bjai^g^hfjZ V tit ji^a^htZ
edjg eg^dg^hZg aZh g^hfjZh Zc [dcXi^dc YZ aZjg c^kZVj Zi egdedhZg YZh bZhjgZh Y#ViitcjVi^dc Veegdeg^tZh edjg aV
XdcXZei^dc( a#Zmead^iVi^dc Zi aZ YtbVciuaZbZci Yj egd_Zi* EZh gthjaiVih hj\\ugZci fjZ aZh g^hfjZh aZh eajh ^bedgiVcih q
bdnZc iZgbZ $Xd]tgZci VkZX aV YjgtZ Y�Zmead^iVi^dc Yj h^iZ% ctXZhh^iVci YZh XdcigxaZh Zi bZhjgZh Y#ViitcjVi^dc Zi
Y�VYVeiVi^dc hdci aZh [Zjm YZ [dgvi $^c[gVhigjXijgZ Zi g^hfjZh edjg aV hVcit Zi aV htXjg^it%( aZh XVc^XjaZh $g^hfjZh edjg aV
hVcit Zi aV htXjg^it%( aZh WVggV\Zh Yt[V^aaVcih $^c[gVhigjXijgZ%( Zi aZh ^cdcYVi^dch $hVcit Zi htXjg^it%* � adc\ iZgbZ
$Xd]tgZci VkZX a�]dg^odc Yj YtbVciuaZbZci Zi YZ aV gZhiVjgVi^dc Yj h^iZ%( aZh g^hfjZh XdcXZgcZci ZhhZci^ZaaZbZci aV
htX]ZgZhhZ YZh hdah Zi aZh XVc^XjaZh* =Zh gt[aZm^dch ^bbtY^ViZh hdci YdcX gZfj^hZh edjg egteVgZg aV e]VhZ edhi)
Zmead^iVi^dc fj^ hZ [ZgV YVch YZh XdcY^i^dch Xa^bVi^fjZh h^\c^[^XVi^kZbZci Y^[[tgZciZh YZ XZaaZh VjmfjZaaZh aZ h^iZ Zhi
Zmedht VXijZaaZbZci*

Fdih)Xath 6 tkVajVi^dc YZ aV gth^a^ZcXZ Xa^bVi^fjZ( egd_Zi b^c^Zg( a^i]^jb( ;V^Z)CVbZh( @VaVmn*

The climate change impacts on the James Bay mining project - Galaxy and its environment were assessed following 
a high-level preliminary risk assessment. The method is consistent with the early stages of ISO 31,000 standard on 
Risk Management. The study established the scope of the project, the climate trends and the related hazards in terms 
of probability and consequences. A multi-risk matrix was used to prioritize the levels of risk and suggest appropriate 
mitigation methods for the design, operations, and dismantling of the project. The results suggested that the most 
important risks on a medium-term basis (duration of operations) requiring controls and mitigation/adaptation 
measures were wildfires (infrastructure and health & safety risks), heatwaves (health & safety risk), dam failure 
(infrastructure) and flooding (health & safety). In the long term (corresponding to the timeline of the dismantling and 
restoration phase), important risks mainly concern soil drought and heatwaves. Immediate consideration is needed 
to properly prepare the post-operation phase, which will very likely happen under climate conditions significantly 
different from the current ones.   

Keywords: climate resilience assessment, mining project, lithium, James Bay, Galaxy. 
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@Ba7246
NcZ egZb^ugZ kZgh^dc YZ a�tkVajVi^dc egta^b^cV^gZ YZ aV gth^a^ZcXZ Xa^bVi^fjZ Yj egd_Zi V tit gtVa^htZ Zc _j^aaZi .,-5
hjg aV XdcXZei^dc Yj egd_Zi .,-4* � aV hj^iZ YZ aV gtVa^hVi^dc YZ XZiiZ tijYZ( YZh bdY^[^XVi^dch dci tit VeedgitZh Vj
egd_Zi( ZcigVwcVci jcZ b^hZ q _djg YZ a�tkVajVi^dc egta^b^cV^gZ YZ aV gth^a^ZcXZ Xa^bVi^fjZ*

EV egthZciZ kZgh^dc i^Zci XdbeiZ YZh bdY^[^XVi^dch YtiV^aatZh YVch aZ IgZa^b^cVgn >Xdcdb^X :hhZhhbZci egteVgt eVg
@)F^c^c\ LZgk^XZh $.,.-%-* E�VcVanhZ YZh bdY^[^XVi^dch VeedgitZh q aV XdcXZei^dc Yj egd_Zi c�ZcigVwcZ idjiZ[d^h VjXjc
X]Vc\ZbZci Vjm XdchtfjZcXZh YZh VatVh Xa^bVi^fjZh( Vjm g^hfjZh Xa^bVi^fjZh V^ch^ fj�Vjm bZhjgZh Y�VYVeiVi^dc Zi
Y�ViitcjVi^dc YZh g^hfjZh ^YZci^[^th ^c^i^VaZbZci adgh YZ a�tkVajVi^dc Yj egd_Zi .,-4* EZh XdcXajh^dch YZ XZiiZ b^hZ q
_djg YZ a�tkVajVi^dc egta^b^cV^gZ YZ aV gth^a^ZcXZ Xa^bVi^fjZ Yj egd_Zi YZbZjgZci YdcX aZh bvbZh fjZ XZaaZh egthZcitZh
YVch aV egZb^ugZ kZgh^dc Yj gVeedgi( Zc _j^aaZi .,-5*

- @)F^c^c\ LZgk^XZh BcX*.,.-* IgZa^b^cVgn >Xdcdb^X :hhZhhbZci( GB 0/)-,- MZX]c^XVa KZedgi* CVbZh ;Vn E^i]^jb Igd_ZXi(
HciVg^d( <VcVYV* IgZeVgZY [dg @VaVmn*
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( =aD9?56 5h2>2<HC6
EZh cdjkZaaZh a^\cZh Y^gZXig^XZh \tctgVaZh Y�Bc[gVhigjXijgZh <VcVYV XdcXZgcVci a�tkVajVi^dc YZ aV gth^a^ZcXZ Xa^bVi^fjZ
YZh egd_Zih hdci ^che^gtZh YZ aV cdgbZ BLH /-,,, @Zhi^dc YZh g^hfjZh $[^\jgZ -%* >aaZh [dci eVgi^Z ^cit\gVciZ YZ
a�Hei^fjZ YZh X]Vc\ZbZcih Xa^bVi^fjZh. $.,-4%* Gdjh Vkdch gtVa^ht ^X^ jcZ VcVanhZ YZ gth^a^ZcXZ bjai^g^hfjZ h^bea^[^tZ
Zc hZ WVhVci hjg XZh a^\cZh Y^gZXig^XZh*

7RP]ZN ( 8N[\RWV MN[ ZR[Y]N[ [NTWV TJ VWZUN :C? *('''

(&( 4?>D6GD6 6D aD23<:CC6=6>D 56C B:CAE6C

Gdjh Vkdch eg^h XdccV^hhVcXZ Yj egd_Zi( YZ hZh XdbedhVciZh( YZ hZh e]VhZh( V^ch^ fjZ YZh XVgVXitg^hi^fjZh Yj b^a^Zj
cVijgZa Zi ]jbV^c fj^ VXXjZ^aaZgdci aZ egd_Zi( V[^c Y�^YZci^[^Zg aZh XdbedhVciZh kjactgVWaZh Vjm g^hfjZh Xa^bVi^fjZh Yj
egd_Zi Zi htaZXi^dccZg XZgiV^ch VatVh hZadc aZjg eZgi^cZcXZ*

(&) 2>2<HC6 56C D6>52>46C 4<:=2D:AE6C

EZh YdcctZh Xa^bVi^fjZh edjg aV XZaajaZ aV eajh egdX]Z Yj h^iZ Yj egd_Zi egdk^ZccZci YZ fjVigZ hdjgXZh Y^hi^cXiZh 6

g EZ cdjkZa :iaVh Xa^bVi^fjZ Yj <VcVYV/ $.,-4( Xdchjait Zc bV^ .,-5%7

g E�:iaVh Xa^bVi^fjZ Y�HjgVcdh0 $.,-4( Xdchjait Zc bV^ .,-5%7

g E�dji^a YZ XdjgWZh ^ciZch^it)YjgtZ)[gtfjZcXZ $B=?% hdjh a�^c[ajZcXZ YZh X]Vc\ZbZcih Xa^bVi^fjZh B=?)<<
Mdda/*11 $.,-4( Xdchjait Zc bV^ .,-5%7

g E�:iaVh cdgY)Vbtg^XV^c YZh htX]ZgZhhZh2(3 $.,-,( Xdchjait Zc bV^ .,-5%*

. ]iieh6++lll*^c[gVhigjXijgZ*\X*XV+ejW+di]Zg)VjigZ+Xa)dXX)[gV*]iba
/ ]iieh6++ViaVhXa^bVi^fjZ*XV
0 ]iieh6++lll*djgVcdh*XV+edgigV^ihXa^bVi^fjZh
1 ]iieh6++lll*^Y[)XX)jld*XV+
2 ]iie6++Ygdj\]i*bZbe]^h*ZYj+G:=:+
3 <dd`( >*K*( K* LZV\Zg( K*K* AZ^b Cg( K*L* OdhZ( <* AZglZ^_Zg( VcY <* PddY]djhZ( .,-,6 FZ\VYgdj\]ih ^c Gdgi]

:bZg^XV6 eaVX^c\ BI<< egd_ZXi^dch d[ ]nYgdXa^bVi^X X]Vc\Z ^c V adc\)iZgb eVaVZdXa^bViZ XdciZmi* Journal of Quaternary 
Science( .1( 04)2-*
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EZ egZb^Zg Zhi b^h q Y^hedh^i^dc eVg aZ IgV^g^Z <a^bViZ <ZciZg $I<<%( VnVci igVkV^aat Zc XdaaVWdgVi^dc VkZX a�jc^kZgh^it
Yj FVc^idWV* EZ I<< Zhi jc Xdchdgi^jb igVkV^aaVci hjg aZh ^beVXih Zi a�VYVeiVi^dc Vjm X]Vc\ZbZcih Xa^bVi^fjZh Zi V
gtVa^ht YZh hXtcVg^dh Xa^bVi^fjZh Y�ZchZbWaZ edjg aZ <VcVYV Vj XdbeaZi Zc hZ WVhVci hjg -. bdYuaZh \adWVjm YZ Xa^bVi
^hhjh YZ a�ZmZgX^XZ <FBI14 $<a^bViZ FdYZa BciZgXdbeVg^hdc Igd_ZXi%* <Zh h^bjaVi^dch dci hjW^ jcZ b^hZ q a�tX]ZaaZ
hiVi^hi^fjZ $downscaling( Zc Vc\aV^h%( ej^h dci tit V\\adbtgtZh hjg jcZ \g^aaZ YZ -/, eVg -/, `b Zck^gdc* <Zh YdcctZh
b^hZh q a�tX]ZaaZ egdkZcVci YZ KZhhdjgXZh GVijgZaaZh <VcVYV Zi Yj IVX^[^X <a^bViZ BbeVXih <dchdgi^jb hdci [^VWaZh
Zi gZXdccjZh YVch aV a^iitgVijgZ* E�jhV\Zg YZ XZiiZ eaViZ[dgbZ eZji h�^c[dgbZg hjg a�tkdaji^dc Y�jcZ igZciV^cZ
Y�^cY^XViZjgh Xa^bVi^fjZh( Vkd^g VXXuh q YZh YdcctZh \gVe]^fjZh Zi V\gt\tZh Zi XdchjaiZg YZh ]^hid\gVbbZh YZ
[gtfjZcXZ Vci^X^etZ*

EZ YZjm^ubZ egdk^Zci Y�HjgVcdh fj^ V gtVa^ht YZh hXtcVg^dh Xa^bVi^fjZh Y�ZchZbWaZ edjg aZ JjtWZX Zc hZ WVhVci hjg
-- bdYuaZh YZ <FBI1* <Zh h^bjaVi^dch dci t\VaZbZci hjW^ jcZ b^hZ q a�tX]ZaaZ hiVi^hi^fjZ Zi dci tit V\\adbtgtZh hjg
jcZ \g^aaZ Y�Zck^gdc -, `b* <Zi :iaVh Zhi [^VWaZ Zi gZXdccj YVch Y^kZgh egd_Zih Y�tkVajVi^dc Y�^beVXih Zi YZ eaVch
Y�VYVeiVi^dc Vj JjtWZX* E�jhV\Zg YZ a�:iaVh V VXXuh q a�tkdaji^dc Y�jcZ fj^coV^cZ Y�^cY^XViZjgh q a�tX]ZaaZ adXVaZ Zi
gt\^dcVaZ* EZh egd_ZXi^dch hdci egthZcitZh q a�V^YZ YZ igd^h XZci^aZh YZ aV Y^hig^Wji^dc egdYj^iZ eVg a�tkZciV^a YZ gtedchZh
YdcctZh eVg aZh Y^[[tgZcih bdYuaZh 6 -,Z XZci^aZ( btY^VcZ Zi 5,Z XZci^aZ* <ZaV eZgbZi Y�Vkd^g jcZ Zhi^bVi^dc Yj c^kZVj
Y�^cXZgi^ijYZh YZh egd_ZXi^dch*

<Zh YZjm egZb^Zgh :iaVh egthZciZci aZh egd_ZXi^dch Xa^bVi^fjZh Zc hZ WVhVci hjg jcZ gt[tgZcXZ eVhhtZ gtXZciZ( jc
]dg^odc q bdnZc iZgbZ Zi jc ]dg^odc q adc\ iZgbZ* EZ cdjkZa :iaVh Yj <VcVYV Yt[^c^i XZh etg^dYZh XdbbZ -532).,,1(
.,.-).,1, Zi .,1-).,4,* E�:iaVh Xa^bVi^fjZ Y�HjgVcdh ji^a^hZ -54-).,-,( .,0-).,3, Zi .,3-).-,,* E�]dg^odc q
bdnZc iZgbZ V tit htaZXi^dcct Zc iZcVci XdbeiZ YZ aV YjgtZ Yj egd_Zi( bV^h aZh egd_ZXi^dch q adc\ iZgbZ hdci Vjhh^
Xdch^YtgtZh YVch cdigZ VcVanhZ YZ egdWVW^a^ith Zc egtk^h^dc Y�jcZ egdadc\Vi^dc Y�Zmead^iVi^dc Yj h^iZ* EZh gthjaiVih
tiVci iguh h^b^aV^gZh Y�jc ViaVh q a�VjigZ( aZh YdcctZh Yj cdjkZa :iaVh Xa^bVi^fjZ Yj <VcVYV hdci ji^a^htZh ^X^( ej^hfjZ
aZh kVg^VWaZh Xa^bVi^fjZh Y^hedc^WaZh gZegthZciZci YVkVciV\Z aZh g^hfjZh cVijgZah VjmfjZah hZgV Zmedht jc egd_Zi b^c^Zg
Zc b^a^Zj cdgY^fjZ* EZh [ZcvigZh iZbedgZaaZh Y�tijYZ $q bdnZc Zi adc\ iZgbZh% XdggZhedcYZci Y�V^aaZjgh YVkVciV\Z q
aV etg^dYZ Y�Zmead^iVi^dc Yj egd_Zi*

E�dji^a B=?)<< Zhi aZ gthjaiVi Y�jcZ ji^a^hVi^dc YZ YdcctZh YZ egtX^e^iVi^dch YZh hiVi^dch Y�>ck^gdccZbZci <VcVYV(
Y�^ciZgedaVi^dch heVi^VaZh Zi YZ hiVi^hi^fjZh [jijgZh hZ WVhVci hjg .0 bdYuaZh \adWVjm YZ Xa^bVi Zi 5 bdYuaZh gt\^dcVjm*
>c [dcXi^dc YZh hiVi^hi^fjZh ]^hidg^fjZh Zi YZh Y^[[tgZcih hXtcVg^dh Y�tb^hh^dch YZ \Vo q Z[[Zi YZ hZggZ( YZh XdjgWZh B=?
Zi aZjgh ^cXZgi^ijYZh hdci \tctgtZh edjg Y^[[tgZcih [jijgh Zck^hV\th* <Zi dji^a [djgc^i ZcigZ VjigZh a�tkdaji^dc Yj Xjbja
_djgcVa^Zg bVm^bjb YZ egtX^e^iVi^dch VkZX Y^[[tgZcih iZbeh YZ gZidjg VaaVci YZ . q -,, Vch* E�tkdaji^dc Zhi bdcigtZ
^X^ edjg a�]dg^odc .,.-).,3,( XVg jcZ etg^dYZ YZ b^c^bjb 1, Vch Zhi gZfj^hZ edjg dWiZc^g YZh hiVi^hi^fjZh gdWjhiZh*

Idjg [^c^g( a�:iaVh cdgY)Vbtg^XV^c YZh htX]ZgZhhZh gZXdchigj^i a�]^hidg^fjZ YZ a�^cY^XZ YZ htX]ZgZhhZ YZ IVabZg* <Zi
^cY^XZ gZcY XdbeiZ YZ a�tiVi YZ aV XdjX]Z hjetg^ZjgZ Yj hda Zi Zhi Xdchigj^i Zc hZ WVhVci hjg YZh ^cY^XZh YZ iZbetgVijgZ
Zi YZ egtX^e^iVi^dch* EZh egd_ZXi^dch [jijgZh YZ XZi ^cY^XZ hdci YdcctZh eVg <dd` et al*5 $.,-1% eVg aZ W^V^h YZ
-3 bdYuaZh \adWVjm YZ Xa^bVi* EZ , Zhi Xdch^Ytgt XdbbZ aV bdnZccZ( Zi a#tiVi YZ htX]ZgZhhZ Zhi gZegthZcit eVg YZh
kVaZjgh ct\Vi^kZh7 eVg ZmZbeaZ( ). h^\c^[^Z htX]ZgZhhZ bdYtgtZ( )/ h^\c^[^Z htX]ZgZhhZ htkugZ( Zi )0 h^\c^[^Z htX]ZgZhhZ
ZmigvbZ*

4 MVnadg( D*>* $.,-.%6 :c dkZgk^Zl d[ <FBI1 VcY i]Z >meZg^bZci=Zh^\c( BAMS, 0( 041)054*
5 <dd`( ;* B*( :jai( M* K*( VcY LbZgYdc( C* >* $.,-1%6 NcegZXZYZciZY .-hi XZcijgn Ygdj\]i g^h` ^c i]Z :bZg^XVc Ldji]lZhi VcY

<ZcigVa IaV^ch( Science Advances( -$-%( Z-0,,,4.*
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EZh egd_ZXi^dch hdci egthZcitZh hZadc YZjm hXtcVg^dh Y�tb^hh^dch YZ \Vo q Z[[Zi YZ hZggZ 6 K<I0*1 Zi K<I4*1-,

$Representative Concentration Pathways%* EZ K<I4*1 XdggZhedcY q jc hXtcVg^d ‘business-as-usual’ cZ XdbegZcVci
VjXjcZ bZhjgZ Y�ViitcjVi^dc YZ cdh tb^hh^dch* EZ K<I0*1 Zhi jc hXtcVg^d Y�ViitcjVi^dc bdYtgtZ k^hVci q b^c^b^hZg
aZh Xdzih edjg ViiZ^cYgZ jcZ gtYjXi^dc h^\c^[^XVi^kZ YZh tb^hh^dch $[^\jgZ .%* EZh bZhjgZh eg^hZh Xdch^hiZci
eg^cX^eVaZbZci q Veea^fjZg YZ cdjkZaaZh iZX]cdad\^Zh YZ egdYjXi^dc Y�tcZg\^Z Zi q YtkZadeeZg aV XVeijgZ Zi aZ hidX`V\Z
\tdad\^fjZ Yj XVgWdcZ*

>c hZ WVhVci hjg aV XaVhh^[^XVi^dc YZh egdWVW^a^ith Y�dXXjggZcXZ YZ a�Hei^fjZ YZh X]Vc\ZbZcih Xa^bVi^fjZh edjg cdigZ
VcVanhZ YZ g^hfjZ( cdjh Vkdch V_djit jc c^kZVj YZ Xdc[^VcXZ ZckZgh XZh egdWVW^a^ith( V[^c YZ fjVa^[^Zg a�]dbd\tct^it
YZh bdYuaZh Xa^bVi^fjZh Xdbeg^h YVch a�ZchZbWaZ( Zc gZaVi^dc VkZX aV Y^hig^Wji^dc eVhhtZ gtXZciZ* <Z c^kZVj YZ
Xdc[^VcXZ eZgbZi Y�tkVajZg a�^cXZgi^ijYZ gZa^tZ q aV kVg^VW^a^it YZh bdYuaZh Xa^bVi^fjZh* EV at\ZcYZ \tctgVaZ YZh
c^kZVjm YZ egdWVW^a^it( Xdc[^VcXZ( XdchtfjZcXZ Zi g^hfjZ Zhi egthZcitZ Vj iVWaZVj -*

7RP]ZN ) a^WT]\RWV MN[ cUR[[RWV[ JV\QZWXRY]N[ PTWKJTN[ MN 4?) [NTWV MROOcZNV\[ [LcVJZRW[ B4@
"\RZc MN FJV F]]ZNV et al$ )'((#

(&* 2>2<HC6 56C 2<a2C 4<:=2D:AE6C

EZh iZcYVcXZh gZegthZciZci YZh ^cY^XViZjgh YZ XZgiV^ch VatVh Xa^bVi^fjZh gZiZcjh XdbbZ eZgi^cZcih edjg aZ egd_Zi* EV
gZaVi^dc ZcigZ aZh iZcYVcXZh Zi aZh eg^cX^eVjm VatVh Zhi ^aajhigtZ q aV [^\jgZ /* EZ ed^ciV\Z bdnZc YZh XVit\dg^Zh YZ
egdWVW^a^it V tit gZiZcj XdbbZ ^cY^XViZjg YZ egdWVW^a^it* <Z ed^ciV\Z Zhi edcYtgt eVg aV Xdc[^VcXZ( Ydci a�dg^\^cZ Zhi
Zmea^fjtZ eajh ]Vji 6

g ;dccZ Xdc[^VcXZ $egdWVW^a^it ^cX]Vc\tZ%7

g <dc[^VcXZ bdnZccZ $egdWVW^a^it )-%7

g <dc[^VcXZ [V^WaZ $egdWVW^a^it ).%*

<ZiiZ edcYtgVi^dc eZgbZi YZ egZcYgZ Zc XdbeiZ aZh [Vjm } edh^i^[h ~ Zi aZh [Vjm } ct\Vi^[h ~ YZh iZcYVcXZh Xa^bVi^fjZh
[jijgZh VktgtZh*

-, OVc OjjgZc( =* Zi Va* $.,--%6 M]Z gZegZhZciVi^kZ XdcXZcigVi^dc eVi]lVnh( Vc dkZgk^Zl( Climatic Change( -,561)/-*
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(&+ aF2<E2D:?> 56C 4?>CaAE6>46C 6D 56C
B:CAE6C

EZh XVit\dg^Zh Zi c^kZVjm YZ XdchtfjZcXZh Zi YZ g^hfjZh egdk^ZccZci t\VaZbZci YZh a^\cZh Y^gZXig^XZh YZ a�Hei^fjZ YZh
X]Vc\ZbZcih Xa^bVi^fjZh $0Z XdadccZ Yj iVWaZVj -%*

Gdjh Vkdch t\VaZbZci YtX^Yt Y�^cXajgZ jcZ cdi^dc Y�deedgijc^it* <ZiiZ cdi^dc eZgbZi YZ Xdch^YtgZg idjiZ XdchtfjZcXZ
edh^i^kZ XVjhtZ eVg aZh X]Vc\ZbZcih Xa^bVi^fjZh Zi Zhi XdbeatitZ eVg aV cdi^dc YZ } g^hfjZ edh^i^[ ~ fj�ZaaZ ZcigVwcZ*
E�^YZci^[^XVi^dc YZh XdchtfjZcXZh h�^che^gZ YZ a�:cVanhZ YZ g^hfjZh Zi YZ kjactgVW^a^ith Vjm X]Vc\ZbZcih Xa^bVi^fjZh
edjg aZ hZXiZjg b^c^Zg fjtWtXd^h--* LZadc aZ ed^ciV\Z YZ egdWVW^a^it Zi YZ XdchtfjZcXZ( X]VfjZ g^hfjZ V tit eaVXt YVch
jcZ bVig^XZ Y�tkVajVi^dc eZgbZiiVci Y�tkVajZg aZ c^kZVj \tctgVa Yj g^hfjZ $1Z XdadccZ Yj iVWaZVj -%*

(&, DB2:D6=6>D 5E B:CAE6 ?E =6CEB6C
5h2DDa>E2D:?>

EZh g^hfjZh dci tit eg^dg^hth eVg jc XdYZ XdjaZjg 6

g OZgi 6 g^hfjZ ct\a^\ZVWaZ*

g CVjcZ 6 g^hfjZ [V^WaZ*

g HgVc\Z XaV^g 6 g^hfjZ bdYtgt* <ZaV cZ gZbZi eVh aV [V^hVW^a^it dj aV k^iVa^it Y�jc egd_Zi b^c^Zg Zc fjZhi^dc( bV^h
YZh Xdzih hjeeatbZciV^gZh Zi YZh VXi^dch edjggV^Zci YZkd^g vigZ ctXZhhV^gZh edjg gZbtY^Zg q aV h^ijVi^dc*

g HgVc\Z [dcXt 6 g^hfjZ taZkt* =Zh VXi^dch YZ eajh \gVcYZ VbeaZjg edjggV^Zci YZkd^g vigZ ZcigZeg^hZh edjg gZbtY^Zg
q aV h^ijVi^dc* <ZaV edjggV^i( YVch XZgiV^ch XVh( V[[ZXiZg aV gZciVW^a^it dj ZcXdgZ aV [V^hVW^a^it Y�jc egd_Zi b^c^Zg7
YZh ^beVXih h^\c^[^XVi^[h hjg aZ b^a^Zj cVijgZa hdci q egtkd^g*

g Kdj\Z 6 g^hfjZ ZmigvbZ* EV [V^hVW^a^it dj aV k^iVa^it Y�jc egd_Zi b^c^Zg eZji vigZ gZb^hZ Zc fjZhi^dc* <ZaV h�Veea^fjZ
t\VaZbZci Vjm tkucZbZcih dy aZ g^hfjZ edjg aV egdiZXi^dc YZ a�Zck^gdccZbZci Zhi \gVcY $XdciVb^cVi^dch(
YtkZghZbZcih( edaaji^dc YZh Xdjgh Y�ZVj( ZiX*% Zi edjggV^i Vkd^g YZh ^beVXih q adc\ iZgbZ hjg aZ b^a^Zj cVijgZa*

g ;aZj 6 } edh^i^[ ~* EZh X]Vc\ZbZcih Xa^bVi^fjZh eZjkZci t\VaZbZci Vkd^g jc Z[[Zi Wtct[^fjZ* NcZ hV^hdc Zhi^kVaZ
eajh adc\jZ edjggV^i eVg ZmZbeaZ Vkd^g YZh VkVciV\Zh edjg aZ h^iZ b^c^Zg( XdbbZ jcZ YjgtZ Y�Zmead^iVi^dc
hV^hdcc^ugZ eajh adc\jZ*

=Vch aV YZgc^ugZ eVgi^Z YZ XZ gVeedgi( YZh bZhjgZh Y�ViitcjVi^dc Zi aZjg YZ\gt YZ b^hZ Zc �jkgZ hdci YtiV^aath edjg XZ
egd_Zi Zc eVgi^Xja^Zg( V[^c YZ egdedhZg YZh hdaji^dch edjg Zmead^iZg aZ h^iZ b^c^Zg YZ bVc^ugZ dei^bVaZ idji Zc gtYj^hVci
aZh YVc\Zgh ediZci^Zah*

-- ;jhh^ugZ( ;* et al* $.,-3% 6 Analyse de risques et de vulnérabilités aux changements climatiques pour le secteur minier québécois* NKLMF �
Nc^kZgh^it Yj JjtWZX Zc :W^i^W^)Mtb^hXVb^c\jZ*
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DJKTNJ] ( DNZURVWTWPRN LWUXTd\N MN ThJVJT`[N MN ZR[Y]N

>NZJFY @VSGFGNPNX_+ 4SRKNFRHJ 4SRW_UYJRHJ+ ANWUYJ+

- Mguh WVh

- ) Mguh WVhhZ
&GZ hZ egdYj^gV eVg

YjgVci aV etg^dYZ
&GZ YZk^ZcYgV eVh
Xg^i^fjZ+Wtct[^fjZ
YjgVci aV etg^dYZ

?V^WaZ
E�^ciZgkVaaZ YZh bdYuaZh
Y�ZchZbWaZ egthZciZ jcZ
kVg^VW^a^it XdcigV^gZ q aV
iZcYVcXZ eVg gVeedgi q aV

bdnZccZ VXijZaaZ

- � F^cZjgZ
&IdjggV^i at\ugZbZci V[[ZXiZg dj

cdc aV fjVa^it YZ k^Z YZh
eZghdccZh

&IdjggV^i bZcZg dj cdc YZh
^beVXih a^b^ith Zc ^ciZch^it Zi
heVi^VaZbZci( dj cZ eVh Vkd^g

Y�^beVXi

- ) K^hfjZ ct\a^\ZVWaZ 6
pktcZbZci cZ

gZfjtgVci eVh YZ
Xdch^YtgVi^dc

hjeeatbZciV^gZ

. ;Vh

. � ;VhhZ
&Ljgk^ZcYgV

egdWVWaZbZci jcZ [d^h
ZcigZ /,)1, Vch

&=Zk^ZcYgV
egdWVWaZbZci Xg^i^fjZ
Y�^X^ /,)1, Vch

. � L^\c^[^XVi^kZ
&IdjggV^i V[[ZXiZg aV fjVa^it YZ
k^Z YZh eZghdccZh YZ bVc^ugZ

iZbedgV^gZ
&IdjggV^i bZcZg q YZh ^beVXih

tXdcdb^fjZh dj
Zck^gdccZbZciVjm adXVa^hth Zi

gtkZgh^WaZh

. ) K^hfjZ [V^WaZ 6
FZhjgZh YZ XdcigxaZ
egdWVWaZbZci cdc

gZfj^hZh

/ FdYtgt

/ � FdYtgtZ
&Ljgk^ZcYgV

egdWVWaZbZci ZcigZ -,)
/, Vch

&=Zk^ZcYgV
egdWVWaZbZci Xg^i^fjZ
Y�^X^ -,)/, Vch

FdnZccZ
E�^ciZgkVaaZ YZh bdYuaZh
Y�ZchZbWaZ egthZciZ

hZjaZbZci fj�jcZ WdgcZ fj^
Zhi XdcigV^gZ q aV iZcYVcXZ
eVg gVeedgi q aV bdnZccZ

VXijZaaZ

/ � LtkugZ
&IdjggV^i V[[ZXiZg aV fjVa^it YZ
k^Z YZh eZghdccZh YZ bVc^ugZ

egdadc\tZ
&IdjggV^i bZcZg q YZh ^beVXih

tXdcdb^fjZh dj
Zck^gdccZbZciVjm ^bedgiVcih(

bV^h gtkZgh^WaZh

/) K^hfjZ bdYtgt 6
<ZgiV^cZh bZhjgZh YZ
XdcigxaZ hdci gZfj^hZh
edjg gtYj^gZ aZ c^kZVj

YZ g^hfjZ

0 AVji

0 � AVjiZ
&Ljgk^ZcYgV

egdWVWaZbZci jcZ [d^h
Y�^X^ -, Vch
&=Zk^ZcYgV

egdWVWaZbZci Xg^i^fjZ
Y�^X^ -, Vch

;dccZ
E�^ciZgkVaaZ YZh bdYuaZh
Y�ZchZbWaZ egthZciZ jcZ
WdccZ Xd]tgZcXZ VkZX aV
iZcYVcXZ( eVg gVeedgi q aV

bdnZccZ VXijZaaZ

0 � <g^i^fjZ
&IdjggV^i V[[ZXiZg

h^\c^[^XVi^kZbZci Zi
^ggtbtY^VWaZbZci aV fjVa^it YZ

k^Z YZh eZghdccZh
&IdjggV^i bZcZg q YZh ^beVXih

tXdcdb^fjZh dj
Zck^gdccZbZciVjm bV_Zjgh dj
^ggtkZgh^WaZh hjg aV YjgtZ YZ k^Z

Yj egd_Zi

0 ) K^hfjZ taZkt 6
FZhjgZh YZ XdcigxaZ
gZfj^hZh Zc eg^dg^it

1 Mguh ]Vji

1 ) Mguh ]VjiZ
&Ljgk^ZcYgV

egdWVWaZbZci jcZ [d^h
VccjZaaZbZci dj eajh
&=Zk^ZcYgV jc [VXiZjg
Xg^i^fjZ+Wtct[^fjZ Y�^X^

bd^ch YZ -, Vch

1 � <ViVhigde]Z
&IdjggV^i bZcZg q YZh YtXuh

$Y^gZXih dj cdc%
&IdjggV^i bZcZg q YZh ^beVXih

tXdcdb^fjZh dj
Zck^gdccZbZciVjm bV_Zjgh Zi
^ggtkZgh^WaZh edjg aV hdX^tit

1 ) K^hfjZ ZmigvbZ
FZhjgZh YZ XdcigxaZ
^bbtY^ViZh gZfj^hZh

Heedgijc^it
LZadc aZh XVit\dg^Zh X^)

YZhhjh
LZadc aZh XVit\dg^Zh X^)

YZhhjh

1 � Idh^i^kZ
&@V^c Zc fjVa^it YZ k^Z

&HXXVh^dc tXdcdb^fjZ dj
Zck^gdccZbZciVaZ

1 ) K^hfjZ edh^i^[ 6
FZhjgZh edjg hV^h^g

a�dXXVh^dc
gZXdbbVcYtZ

1 Source : Infrastructure Canada (2018) : Optique des changements climatiques. 
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)&( <6 4?>D6GD6 5E @B?;6D

EZ egd_Zi YZ b^cZ YZ a^i]^jb ;V^Z)CVbZh Zhi h^ijt YVch aV gt\^dc VYb^c^higVi^kZ Yj GdgY)Yj)JjtWZX( hjg aZ iZgg^id^gZ
Yj @djkZgcZbZci gt\^dcVa Y�>Zndj BhiX]ZZ ;V^Z)CVbZh* Ba hZ igdjkZ q Zck^gdc -, `b Vj hjY YZ aV g^k^ugZ >VhibV^c Zi
q jcZ XZciV^cZ YZ `^adbuigZh q a�Zhi YZ aV ;V^Z)CVbZh( q aV ]VjiZjg Yj k^aaV\Z Y�>VhibV^c* EZh XddgYdcctZh
\td\gVe]^fjZh Yj h^iZ hdci $1.(./05G( )33(,220>%* <Z egd_Zi Xdch^hiZ q bZiigZ Zc eaVXZ jcZ detgVi^dc b^c^ugZ
Y�ZmigVXi^dc YZ a^i]^jb q eVgi^g Y�jcZ [dhhZ hZadc aZh bti]dYZh XdckZci^dccZaaZh YZ egtaukZbZcih YZ hjg[VXZh* Nc
egdXtYt YZ XdcXZcigVi^dc Yj hedYjbucZ eZgbZiigV aZ igV^iZbZci Yj b^cZgV^* Ij^h( aZ b^cZgV^ hZgV XdcXVhht Zi hteVgt
Zc b^a^Zj YZchZ edjg dWiZc^g aZ a^i]^jb ejg* EZ YtWji YZ aV XdchigjXi^dc Yj h^iZ Zhi egtkj edjg .,.. VkZX jc YtWji
Y�Zmead^iVi^dc Zhetgt Zc .,./* LZadc aZh eajh gtXZciZh egtk^h^dch( aV b^cZ edjggV vigZ Zc Zmead^iVi^dc eZcYVci -5 Vch
$.,0.% Zi aV gZhiVjgVi^dc Yj h^iZ hZ [ZgV eVg aV hj^iZ*

EZh ^c[gVhigjXijgZh YZ hjg[VXZ egtkjZh hdci YZh ^c[gVhigjXijgZh XdckZci^dccZaaZh edjg jc egd_Zi Y�ZmigVXi^dc q X^Za
djkZgi 6

g NcZ [dhhZ7

g Nc XdcXZcigViZjg YZ hedYjbucZ Y�jcZ XVeVX^it YZ . Fi+Vc7

g =Zh V^gZh Y�ZcigZedhV\Z Zi Y�VXXjbjaVi^dc YZ bdgi)iZggV^c( YZ iZggZ kt\tiVaZ( YZ hitg^aZh+gth^Yjh( YZ b^cZgV^ Zi YZ
XdcXZcigt7

g =Zh WVhh^ch YZ gtiZci^dc Y�ZVj YZ egdXtYt Zi WgjiZ7

g =Zh Wri^bZcih VYb^c^higVi^[h Zi Y�detgVi^dch7

g Nc XVbeZbZci edjg aZh igVkV^aaZjgh7

g NcZ jh^cZ YZ igV^iZbZci Y�ZVj $NM>%7

g =Zh \VgV\Zh eZgbZiiVci a�ZcigZi^Zc Yj bVitg^Za btXVc^fjZ V^ch^ fjZ YZh ZheVXZh Y�ZcigZedhV\Z edjg aZh e^uXZh YZ
gZX]Vc\Z( YZh aVWdgVid^gZh( Zi YZh ^chiVaaVi^dch edjg hZgk^XZh Y�jg\ZcXZ7

g Nc h^iZ Y�ZcigZedhV\Z YZh Zmeadh^[h7

g Nc eVgX q XVgWjgVci edjg a�Veegdk^h^dccZbZci YZ aV bVX]^cZg^Z( aZh WZhd^ch Zc X]Vj[[V\Z Zi a�Va^bZciVi^dc YZh
\tctgVig^XZh Y�jg\ZcXZ7

g NcZ a^\cZ taZXig^fjZ q 25 `O gVXXdgYVci aZ h^iZ b^c^Zg Vj gthZVj YZ Y^hig^Wji^dc taZXig^fjZ Y�AnYgd)JjtWZX7

g NcZ XdccZm^dc Vj gthZVj YZ [^WgZ dei^fjZ dj YdcctZh XZaajaV^gZh*

� aV [^c YZ a�Zmead^iVi^dc YZ aV b^cZ( YZh bZhjgZh YZ gZhiVjgVi^dc hdci egtkjZh edjg gZbZiigZ aZ b^a^Zj YVch jc tiVi
XdbeVi^WaZ VkZX aZ b^a^Zj Zck^gdccVci Zi hdc tiVi Y�dg^\^cZ* <Zh bZhjgZh Vjgdci jcZ ^c[ajZcXZ hjg aV \Zhi^dc Yj hZXiZjg
Y�Zmead^iVi^dc( YZh hitg^aZh( YZh gth^Yjh YZ igV^iZbZci Zi YZh ZVjm YZh WVhh^ch YZ igV^iZbZci( V^ch^ fjZ aZ YtbVciuaZbZci
YZh ^c[gVhigjXijgZh Zi YZh ^chiVaaVi^dch VYb^c^higVi^kZh Zi YZ igVch[dgbVi^dc Yj b^cZgV^* NcZ VeegdX]Z YZ gZhiVjgVi^dc
egd\gZhh^kZ hZgV YteadntZ* Nc eaVc YZ gZhiVjgVi^dc hZgV Ytedht Vj b^c^hiugZ YZ a�pcZg\^Z Zi YZh KZhhdjgXZh GVijgZaaZh
$F>KG% VkVci aZ YtWji YZ a�Zmead^iVi^dc Yj egd_Zi*
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=�VjigZh ]nedi]uhZh YZ igVkV^a dci tit [V^iZh YVch XZiiZ VcVanhZ YZ g^hfjZ 6

g EV hdjgXZ Y�ZVj edjg aV egdYjXi^dc Zhi ^cYteZcYVciZ YZ XZaaZ YZh XdbbjcVjith Vkd^h^cVciZh Zi hVch ^beVXi bV_Zjg
hjg aV YncVb^fjZ YZ aV edejaVi^dc* EZh eZghdccZh kjactgVWaZh hdci YdcX jc^fjZbZci aZh igVkV^aaZjgh7

g EV XVeVX^it YZh ]VaYZh q hitg^aZh VjgV aV edhh^W^a^it Y�vigZ Vj\bZcitZ \gVYjZaaZbZci Zc [dcXi^dc YZh WZhd^ch*

LZadc XZiiZ YZhXg^ei^dc Yj egd_Zi( aZ iVWaZVj . a^hiZ aZh XdbedhVciZh Yj egd_Zi kjactgVWaZh Vjm g^hfjZh Xa^bVi^fjZh* EV
a^hiZ YZh VatVh Xa^bVi^fjZh [^\jgZ Vj iVWaZVj /* <ZgiV^ch hdci gZiZcjh Zi Y�VjigZh gZ_Zith Zc [dcXi^dc YZ aZjg eZgi^cZcXZ
Zc kjZ YZ aV WdccZ gtVa^hVi^dc Yj egd_Zi*

<ZiiZ VcVanhZ k^Zci( ZcigZ VjigZh( h�V_djiZg q a�tijYZ YZ aV \Zhi^dc YZh g^hfjZh Y�VXX^YZcih $X]Ve^igZ 5 Yj gVeedgi Y�tijYZ
Y�^beVXi% Zi VeedgiZ YZh XdbeatbZcih Y�^c[dgbVi^dch hjg aZh g^hfjZh YtXg^ih Vjm hZXi^dch 5*.*-*. q 5*.*-*1 Zc V_djiVci
aV bdY^[^XVi^dc Yj c^kZVj YZh g^hfjZh iZcVci XdbeiZ YZ aV iZcYVcXZ YZh X]Vc\ZbZcih Xa^bVi^fjZh*

DJKTNJ] ) 4WUXW[JV\N[ M] XZWSN\ URVRNZ MN TR\QR]U 3JRN%;JUN[ ^]TVcZJKTN[ J] LTRUJ\

@MFWJ
@JVWSRRJW

4SRHJTXNSR ) HSRWXVYHXNSR
XVFZFNPPJYVW

?T_VFXNSRW
XVFZFNPPJYVW

5_QFRX`PJQJRX ) VJWXFYVFXNSR
XVFZFNPPJYVW

pXdcdb^Z g ;ri^bZcih Zi aZjg Zbeg^hZ

g KthZVj taZXig^fjZ

g :XXuh iZggZhigZh $gdjiZh% Zi
edcXZVjm

g LnhiubZ YZ igV^iZbZci YZh
ZVjm

g ;Vhh^ch Zi higjXijgZh YZ
Xdc[^cZbZci Zi aZjgh
YtkZghd^gh

g AVaYZh

g ?dhhZ

g MgV^iZbZci YZ a�ZVj

g MgV^iZbZci Yj b^cZgV^

g =^bZch^dc YZh
tkVXjViZjgh YZ XgjZ

g <dci^cj^it YZ
a�Veegdk^h^dccZbZci

g :ggvi YZh detgVi^dch Zi
^hdaVi^dc Yj h^iZ

g Bcit\g^it YZ aV bVX]^cZg^Z

g Bcit\g^it YZh Wri^bZcih

g Bcit\g^it Zi ZcigZi^Zc YZh
VXXuh iZggZhigZh

g Bcit\g^it Yj egdXtYt YZ
igV^iZbZci YZ a�ZVj

g Bcit\g^it Yj hnhiubZ
taZXig^fjZ

g FVitg^Za YZ YncVb^iV\Z

g LiVW^a^it Yj egdXtYt YZ
igV^iZbZci YZ a�ZVj

g LiVW^a^it Yj igV^iZbZci Yj
b^cZgV^

g Bcit\g^it YZh WVhh^ch( YZh
]VaYZh Zi YZ aV [dhhZ

g @Zhi^dc YZ a�ZVj

g @Zhi^dc YZh edjhh^ugZh

g <VeVX^it Yj YtkZghd^g YZ aV
[dhhZ dj YZh tkVXjViZjgh YZ
XgjZ

g Bcit\g^it Yj b^a^Zj Veguh aZ
YtbVciuaZbZci

g Bcit\g^it YZh djkgV\Zh YZ
gZiZcjZ YZh h^iZh gZhiVjgth

g IZg[dgbVcXZ YZh WVgg^ugZh q
a�^c[^aigVi^dc q a�ZVj dj q
a�dmn\ucZ

g :XXuh Vj h^iZ gZhiVjgt

>ck^gdccZbZci g GVijgZ Zck^gdccVciZ

g F^a^Zj ji^a^ht edjg aV
XdchigjXi^dc

g GVijgZ Zck^gdccVciZ

g F^a^Zj ji^a^ht edjg
a�Zmead^iVi^dc

g GVijgZ Zck^gdccVciZ

g F^a^Zj dXXjet eVg aZ h^iZ

g F^a^Zj ji^a^ht edjg aV
gZhiVjgVi^dc



:4>4JK
?<@8 78 ><F;<G? 54<8'=4?8E
dH4>G4F<A@ BDd><?<@4<D8 78 >4 DdE<><8@68 6><?4F<CG8 7G BDA=8F k H8DE<A@ +

IEB
Dd9( IEB 3 *2*')*0.,'))

2

DJKTNJ] * 2TcJ[ LTRUJ\RY]N[ ZN\NV][ N\ ZNSN\c[

AJXJRYW

BcdcYVi^dch :aadc\ZbZci YZ aV hV^hdc Zhi^kVaZ
AVjhhZ YZh c^kZVjm Y�ZVj bdnZch Zi YZ

a�tgdh^dc \gVYjZaaZ

?Zjm YZ [dgvi KtX]Vj[[ZbZci ]^kZgcVa
:j\bZciVi^dc YZ aV kVg^VW^a^it YZh

egtX^e^iVi^dch

<Vc^XjaZh
pi^V\Z

MZbeviZh
LtX]ZgZhhZ YZh hdah

AJOJX_W ;YWXNKNHFXNSR

OVg^VW^a^it YZh \aVXZh YZ g^kZh IVh YZ XdbedhVciZ Y^gZXiZ V[[ZXitZ( ;V^Z)CVbZh q -,, `b Zck^gdc

=t\Za Yj eZg\ta^hda RdcZ YZ eZg\ta^hda hedgVY^fjZ jc^fjZbZci-.

)&) <6C D6>52>46C 4<:=2D:AE6C

EZ iVWaZVj 0 egthZciZ aZh iZcYVcXZh Xa^bVi^fjZh hZadc aZh YZjm hXtcVg^dh K<I0*1 Zi 4*1 edjg jc ]dg^odc q bdnZc iZgbZ
$.,.-).,1, dj .,.-).,3, hZadc a�dji^a ji^a^ht( Xd]tgZci VkZX aZ iZbeh Y�Zmead^iVi^dc YZ aV b^cZ%( V^ch^ fjZ aV XaVhhZ
YZ egdWVW^a^it( aV Xdc[^VcXZ ZckZgh aZh iZcYVcXZh( aZh VatVh gZa^th Zi aZ ed^ciV\Z YZ egdWVW^a^it YZ X]VXjcZ YZh kVg^VWaZh*
NcZ XdadccZ ^c[dgbZ t\VaZbZci hjg a�tkdaji^dc YZh egdWVW^a^ith Zi YZh c^kZVjm YZ Xdc[^VcXZ Zc eVhhVci Yj bdnZc
iZgbZ Vj adc\ iZgbZ $.,1-).,4,%( aV etg^dYZ YZ gZhiVjgVi^dc edjkVci h�tiZcYgZ Vj)YZaq YZ .,1,* @tctgVaZbZci( eajh
a�]dg^odc Zhi ad^ciV^c( eajh aV egdWVW^a^it Zhi ]VjiZ Zi eajh aV Xdc[^VcXZ Zhi WdccZ( ej^hfjZ aZh X]Vc\ZbZcih hdci eajh
bVgfjth*

EV bV_dg^it YZh ^cY^XViZjgh egthZciZ jcZ tkdaji^dc YdccVci YZh egdWVW^a^ith YZ X]Vc\ZbZci taZktZh $]VjiZh q iguh
]VjiZh%* >c XZ fj^ XdcXZgcZci aZh ^cY^XViZjgh YZ iZbetgVijgZ( YR V_HMFYKKJQJRX FRRYJP QS\JR JWX TVSOJX_ JRXVJ %,
JX %,&.b4 WYV PJ QS\JR XJVQJ( idjh hXtcVg^dh Xdc[dcYjh* EZh iZbetgVijgZh Zhi^kVaZh bVm^bVaZh Zi aZh iZbetgVijgZh
]^kZgcVaZh b^c^bVaZh hj^kZci aV bvbZ iZcYVcXZ( VkZX jcZ Vj\bZciVi^dc cZiiZbZci eajh bVgfjtZ edjg aZh YZgc^ugZh 6
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Ba h�V\^i ^X^ YZ gZa^Zg aZh VatVh Xa^bVi^fjZh gZiZcjh XdbbZ tiVci eZgi^cZcih edjg aZ egd_Zi YZ aV b^cZ @VaVmn $iVWaZVj /%
VkZX aZh iZcYVcXZh YZh ^cY^XViZjgh Xa^bVi^fjZh egthZcitZh YVch aV hZXi^dc egtXtYZciZ $iVWaZVj 0%* EV [^\jgZ / egthZciZ
XZh Y^[[tgZcih a^Zch Zc gZ\gdjeVci aZh VatVh eVg kVg^VWaZ Xa^bVi^fjZ* EZ iVWaZVj 1 egthZciZ aZ ed^ciV\Z YZ egdWVW^a^it
edjg X]VXjc YZ XZh VatVh Xa^bVi^fjZh YVch a�dgYgZ YZ aZjg ^bedgiVcXZ edjg jc bdnZc Zi jc adc\ iZgbZ Zc hZ WVhVci hjg
jcZ bdnZccZ YZh ed^ciV\Zh YZh ^cY^XViZjgh XdcXZgcth*

7RP]ZN * <RNV[ NV\ZN TN[ JTcJ[ N\ TN[ \NVMJVLN[ MN[ RVMRLJ\N]Z[LTRUJ\RY]N[
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:4>4JK
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dH4>G4F<A@ BDd><?<@4<D8 78 >4 DdE<><8@68 6><?4F<CG8 7G BDA=8F k H8DE<A@ +

DJKTNJ] , <RNV NV\ZN TN[ JTcJ[ LTRUJ\RY]N[$ TN[ \NVMJVLN[ MN[ RVMRLJ\N]Z[ LTRUJ\RY]N[ N\ TN[ XWRV\JPN[
MN XZWKJKRTR\c b UW`NV N\ TWVP \NZUN[

3P_F JX W\QGSPJ DFVNFGPJW HPNQFXNUYJW% @SNRXFLJ IJ TVSGFGNPNX_
QS\JR
#WYV .$

=S\JR XJVQJ <SRL XJVQJ

?? � ?Zjm YZ [dgvi

&AVjhhZ YZ aV iZbetgVijgZ bdnZccZ

&Cdjgh iguh X]VjYh

&Gj^ih igde^XVaZh

&MZbetgVijgZh bVm^bVaZh Zc tit

&BcY^XZh YZ htX]ZgZhhZ YZ IVabZg Zc tit

/ 0(4

L> � :aadc\ZbZci YZ aV hV^hdc Zhi^kVaZ

&AVjhhZ YZ aV iZbetgVijgZ bdnZccZ

&=ViZ Yj YZgc^Zg Yt\Za

&=ViZ Yj egZb^Zg \Za

&=jgtZ YZ aV hV^hdc hVch \Za

/ 0(31

< � <Vc^XjaZh

&AVjhhZ YZ aV iZbetgVijgZ bdnZccZ

&Cdjgh iguh X]VjYh

&Gj^ih igde^XVaZh

&MZbetgVijgZh bVm^bVaZh Zc tit

.(31 0(31

L= � LtX]ZgZhhZ YZh hdah

&MZbetgVijgZh bVm^bVaZh Zc tit

&IgtX^e^iVi^dch VccjZaaZh bdnZccZh

&BcY^XZh YZ htX]ZgZhhZ YZ IVabZg Zc tit

/(23 0(//

KA � KtX]Vj[[ZbZci ]^kZgcVa

&AVjhhZ YZ aV iZbetgVijgZ bdnZccZ

&Cdjgh iguh [gd^Yh

&<nXaZh \Za)Yt\Za

&MZbetgVijgZh b^c^bVaZh Zc ]^kZg

/ 0(.1

AG � AVjhhZ YZh c^kZVjm Y�ZVj bdnZch
Zi YZ a�tgdh^dc \gVYjZaaZ

&IgtX^e^iVi^dch VccjZaaZh bdnZccZh

&Cdjgh YZ egtX^e^iVi^dch ZmigvbZh

&IgtX^e^iVi^dch eg^ciVc^ugZh

&FVm^bjb Yj Xjbja _djgcVa^Zg q . Vch

&FVm^bjb Yj Xjbja _djgcVa^Zg q .1 Vch

/(0 0

B � BcdcYVi^dch

&IgtX^e^iVi^dch VccjZaaZh bdnZccZh

&Cdjgh YZ egtX^e^iVi^dch ZmigvbZh

&IgtX^e^iVi^dch eg^ciVc^ugZh

&FVm^bjb Yj Xjbja _djgcVa^Zg q . Vch

&FVm^bjb Yj Xjbja _djgcVa^Zg q .1 Vch

/(0 0

> � pi^V\Z &IgtX^e^iVi^dch VccjZaaZh bdnZccZh / 0

OI � :j\bZciVi^dc YZ aV kVg^VW^a^it YZh
egtX^e^iVi^dch

&IgtX^e^iVi^dch VccjZaaZh bdnZccZh

&Cdjgh YZ egtX^e^iVi^dch ZmigvbZh

&IgtX^e^iVi^dch eg^ciVc^ugZh

&FVm^bjb Yj Xjbja _djgcVa^Zg q . Vch

&FVm^bjb Yj Xjbja _djgcVa^Zg q .1 Vch

/(0 0

+ Se référer à la figure 3 pour identifier les variables climatiques associées à chaque aléa. 
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EZ iVWaZVj 2 Zi aZ iVWaZVj 3 egthZciZci aZh XdchtfjZcXZh YZh VatVh hjg aZh Y^[[tgZcih VheZXih Yj egd_Zi $aZh eZghdccZh(
a�tXdcdb^Z n Xdbeg^h aZh ^c[gVhigjXijgZh( Zi a�Zck^gdccZbZci%( gZheZXi^kZbZci edjg aZh VatVh gZa^th q aV iZbetgVijgZ Zi
XZjm gZa^th Vjm egtX^e^iVi^dch*

DJKTNJ] - 4WV[cY]NVLN[ MN[ JTcJ[ LTRUJ\RY]N[ TRc[ b TJ QJ][[N MN[ \NUXcZJ\]ZN[

5JLV_ @JVWSRRJW ]HSRSQNJ 6RZNVSRRJQJRX
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F^cZjgZ

&F^\gVi^dc cdgY^fjZ YZh tXdgt\^dch(
YZh ZheuXZh eZgijgWVig^XZh Zi YZh

ZheuXZh bZcVXtZh $L>%

&pkVedigVche^gVi^dc VXXtatgtZ
Vj\bZciVci aV egdWVW^a^it Y�tgdh^dc
YZh gth^Yjh b^c^Zgh q idm^X^it fjVh^)

cjaaZ $L=( <%

L^\c^[^XVi^kZ

&OjactgVW^a^it YZh igVkV^aaZjgh
[VXZ Vjm ZmigvbZh YZ
iZbetgVijgZ $<( ??%

&FVjkV^hZ VXXZeiVW^a^it YZh
g^hfjZh eVg aZh \gdjeZh

hdX^dtXdcdb^fjZh kjactgVWaZh
bd^ch W^Zc ^c[dgbth hjg aZh

X]Vc\ZbZcih Xa^bVi^fjZh $idjh%

&:j\bZciVi^dc YZh bVaVY^Zh
kZXidg^ZaaZh $Zm* EnbZ% eVg

^chZXiZh e^fjZjgh $L>%

&:j\bZciVi^dc ]^kZgcVaZ YZh ZVjm
Y�Zm]VjgZ $KA%

&Iajh Y�^begtk^h^W^a^it YZh hV^hdch
Y�VXi^k^ith $L>%

&;g^h YZ aV bVX]^cZg^Z Zc XdcY^i^dc YZ
kZg\aVh $KA%

&=^aViVi^dc i]Zgb^fjZ YZh bVitg^Vjm
$<%

&AVjhhZ YZ aV kt\tiVi^dc q XdcigxaZg
hjg aZh X]Zb^ch Y�VXXuh $L>%

LtkugZ

&LVcit Zi ^hdaZbZci YZh
igVkV^aaZjgh YjgVci aZh XVc^XjaZh

Zi [Zjm YZ [dgvi Zi adgh Yj
gtiVWa^hhZbZci YZh detgVi^dch

$<( ??%

&pkVedgVi^dc VXXtatgtZ YVch aZh
WVhh^ch $kd^g egtX^e^iVi^dch% edjkVci

^c[ajZcXZg aV kVg^VW^a^it YZ aV gZhhdjgXZ
Zc ZVj $<( L>%

<g^i^fjZ &:j\bZciVi^dc YZh tkVXjVi^dch eZcYVci aZh [Zjm YZ [dgvi $??%

<ViVhigde]^fjZ
&=dbbV\Zh Vjm ^c[gVhigjXijgZh YjgVci

aZh [Zjm YZ [dgvi $??%

Heedgijc^it

&LV^hdc Y�detgVi^dch Zhi^kVaZh eajh
adc\jZ $L>%

&pXdcdb^Z Y�tcZg\^Z a^tZ Vj
gtX]Vj[[ZbZci ]^kZgcVa $KA%

&:XXtatgVi^dc YZ aV kt\tiVa^hVi^dc
cVijgZaaZ adgh Yj YtbVciuaZbZci $L>%

BcXZgi^ijYZ
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F^cZjgZ
&KVgZit YZ aV gZhhdjgXZ Zc ZVjm
Zc XVh Y�ti^V\Z egdadc\t $p%

L^\c^[^XVi^kZ

&;Zhd^c Y�ZcigZi^Zc hjeeatbZciV^gZ YZh
kd^Zh Y�VXXuh Zc gV^hdc Y�^cdcYVi^dch

eajk^VaZh $B%

&Iajh \gVcYZ kVg^VW^a^it YZh tb^hh^dch YZ
edjhh^ugZh $OI%

&;V^hhZ edhh^WaZ YZ aV
eZg[dgbVcXZ YZh bti]dYZh YZ
gZhiVjgVi^dc Yj h^iZ Zc XVh YZ

htX]ZgZhhZ $L=%

&<]Vc\ZbZci edhh^WaZ YZ aV
YncVb^fjZ ]nYgd)

\tdbdge]dad\^fjZ YZ aV gt\^dc
$L=( OI%

LtkugZ

&LVcit YZh igVkV^aaZjgh YjgVci
aZh ^cdcYVi^dch Zi adgh Yj

gtiVWa^hhZbZci YZh detgVi^dch
$B%

&;Zhd^c YZ gtcdkVi^dch eajh [gtfjZciZh
$AG( B%

<g^i^fjZ

&=dbbV\Zh Vjm Wri^bZcih a^th Vjm
^cdcYVi^dch $B%

&Bchj[[^hVcXZ YZh edcXZVjm $XdabViV\Z Zi
tgdh^dc% $AG( B%

&Bchj[[^hVcXZ YZh kdajbZh YZh WVhh^ch YZ
YtXVciVi^dc $OI%

&BchiVW^a^it YZh eZciZh YZ aV [dhhZ $OI%

&BchiVW^a^it YZh ]VaYZh Zi YZh WVhh^ch $OI%

&@gdjeZh taZXig^fjZh Zmedhth Vjm
^cdcYVi^dch $B%

&<dc[a^ih YZ \Zhi^dc YZ a�ZVj YjgVci aZh
htX]ZgZhhZh Zi WV^hhZ YZ gZcYZbZci

$L=( OI%

&IgdWaubZ Y�Veegdk^h^dccZbZci Zc
taZXig^X^it Zc XVh Y�ti^V\Z egdadc\t $p%

&<dcXZcigVi^dc VXXgjZ YZh
XdciVb^cVcih YVch aZh Xdjgh

Y�ZVj Zc gV^hdc YZ aZjg bd^cYgZ
Y^aji^dc $p%

&AVjhhZ YZ aV kVg^VW^a^it YZ aV
gZhhdjgXZ Zc ZVj $OI%

&<dciVb^cVi^dc a^tZ Vjm
^cdcYVi^dch $B%

<ViVhigde]^fjZ
&=tWdgYZbZci Yj YtkZghd^g Y�jg\ZcXZ Zc

XVh YZ egtX^e^iVi^dch ZmigvbZh $OI%

Heedgijc^it

BcXZgi^ijYZ

&?gtfjZcXZ YZh XdjejgZh Y�taZXig^X^it Zc
XVh Y�Vj\bZciVi^dc Yj iZbeh ^chiVWaZ dj
YZ Wg^h Y�tfj^eZbZcih Vtg^Zch( dj YZ _djgh

YZ igVkV^a Zmitg^Zjg gtYj^ih
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EZ iVWaZVj 4 egthZciZ aZ Xgd^hZbZci ZcigZ aZh egdWVW^a^ith Zi aZh XdchtfjZcXZh YZh VatVh Xa^bVi^fjZh( V[^c YZ YtiZgb^cZg
aZh c^kZVjm YZ g^hfjZ VhhdX^th* >c egZcVci Zc XdbeiZ YZ aV YjgtZ Y�Zmead^iVi^dc Yj h^iZ b^c^Zg( aV egdWVW^a^it YZh VatVh
XdggZhedcY q a�]dg^odc q bdnZc iZgbZ( q a�ZmXZei^dc YZ XZjm fj^ dci jc ^beVXi Y^gZXi hjg aZ YtbVciuaZbZci Zi aV
gZhiVjgVi^dc Yj h^iZ* >c Z[[Zi( XZh YZgc^ugZh tiVeZh g^hfjZci iguh egdWVWaZbZci YZ h�tiVaZg Vj)YZaq YZ .,1,* EZh g^hfjZh
XdcXZgcVci aZh igVkV^aaZjgh hdci t\VaZbZci tkVajth q bdnZc iZgbZ( Zc [V^hVci a�]nedi]uhZ fjZ aZh egdXZhhjh YZ
YtbVciuaZbZci+gZhiVjgVi^dc cZ ctXZhh^iZci eVh aV egthZcXZ eZgbVcZciZ YZ igVkV^aaZjgh*

EV [^\jgZ 0 bdcigZ aV gteVgi^i^dc YZh g^hfjZh eVg c^kZVj* EZh g^hfjZh aZh eajh taZkth XdcXZgcZci aZh VatVh q adc\ iZgbZ(
aZ YtbVciuaZbZci Zi aV gZhiVjgVi^dc Yj h^iZ( iVcY^h fjZ aZh g^hfjZh bd^ch taZkth XdcXZgcZci aZh igVkV^aaZjgh( aV
XdchigjXi^dc Zi a�Zmead^iVi^dc Yj h^iZ* >c bdnZccZ( aZ c^kZVj YZ g^hfjZ Zhi YZ /(-+1 q bdnZc iZgbZ Zi YZ /(1+1 q adc\
iZgbZ* <ZgiV^cZh bZhjgZh hdci YdcX gZfj^hZh q Xdjgi iZgbZ edjg gtYj^gZ aZh g^hfjZh q bdnZc iZgbZ* FVa\gt a�]dg^odc
ad^ciV^c YZ aV gZhiVjgVi^dc Yj h^iZ( YZh gt[aZm^dch ^bbtY^ViZh hdci gZfj^hZh edjg egteVgZg aV e]VhZ edhi)Zmead^iVi^dc fj^
hZ [ZgV YVch YZh XdcY^i^dch Xa^bVi^fjZh h^\c^[^XVi^kZbZci Y^[[tgZciZh YZ XZaaZh fjZ cdjh Vkdch VXijZaaZbZci*

=Zh g^hfjZh edh^i^[h hdci idji YZ bvbZ q cdiZg XdbbZ jcZ hV^hdc Y�detgVi^dch Zhi^kVaZh eajh adc\jZ( jcZ tXdcdb^Z
Y�tcZg\^Z a^tZ Vj gtX]Vj[[ZbZci ]^kZgcVa Zi a�VXXtatgVi^dc YZ aV kt\tiVa^hVi^dc cVijgZaaZ adgh Yj YtbVciuaZbZci Yj h^iZ*

7RP]ZN + BcXJZ\R\RWV MN[ VR^NJ]_ MN ZR[Y]N MWVVJV\ TN VWUKZN MN ZR[Y]N[ "J_N MN[ WZMWVVcN[# XJZ
VR^NJ] "J_N MN[ JK[LR[[N[#
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;
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DJKTNJ] / =J\ZRLN U]T\RZR[Y]N XZNVJV\ NV LWUX\N TN VR^NJ] MN XZWKJKRTR\c N\ TN[ LWV[cY]NVLN[ MN[
JTcJ[ LTRUJ\RY]N[

@VSGFGNPNX_

CV`W KFNGPJ 7FNGPJ =S\JRRJ 7SVXJ CV`W KSVXJ

4
SR

W_
U

Y
JR

HJ
W

4
F
XF

WX
VS

T
M
NU

Y
J

G+: G+:

&=dbbV\Zh Vjm ^c[gVhigjXijgZh
YjgVci aZh [Zjm YZ [dgvi

&=tWdgYZbZci Yj YtkZghd^g
Y�jg\ZcXZ Zc XVh YZ egtX^e^iVi^dch

ZmigvbZh

G+: G+:

4
VN

XN
U

Y
J

&<]Vc\ZbZci
edhh^WaZ YZ aV

YncVb^fjZ ]nYgd)
\tdbdge]dad\^fjZ

YZ aV gt\^dc
&KVgZit YZ aV

gZhhdjgXZ Zc ZVjm
Zc XVh Y�ti^V\Z

egdadc\t

G+:

&:j\bZciVi^dc YZh tkVXjVi^dch
eZcYVci aZh [Zjm YZ [dgvi

&=dbbV\Zh Vjm Wri^bZcih a^th Vjm
^cdcYVi^dch

&Bchj[[^hVcXZ YZh edcXZVjm
$XdabViV\Z Zi tgdh^dc%

&Bchj[[^hVcXZ YZh kdajbZh YZh WVhh^ch
YZ YtXVciVi^dc

&BchiVW^a^it YZh eZciZh YZ aV [dhhZ

&BchiVW^a^it YZh ]VaYZh Zi YZh WVhh^ch

&@gdjeZh taZXig^fjZh Zmedhth Vjm
^cdcYVi^dch

&IgdWaubZ Y�Veegdk^h^dccZbZci Zc
taZXig^X^it Zc XVh Y�ti^V\Z egdadc\t

&AVjhhZ YZ aV kVg^VW^a^it YZ aV
gZhhdjgXZ Zc ZVj

&<dciVb^cVi^dc a^tZ Vjm ^cdcYVi^dch

&<dc[a^ih YZ \Zhi^dc
YZ a�ZVj YjgVci aZh

htX]ZgZhhZh Zi WV^hhZ
YZ gZcYZbZci

&<dcXZcigVi^dc
VXXgjZ YZh

XdciVb^cVcih YVch aZh
Xdjgh Y�ZVj Zc gV^hdc

YZ aZjg bd^cYgZ
Y^aji^dc

G+:

B
_Z

`V
J

G+: G+:

&pkVedgVi^dc VXXtatgtZ YVch aZh
WVhh^ch edjkVci ^c[ajZcXZg aV

kVg^VW^a^it YZ aV gZhhdjgXZ Zc ZVj

& ;Zhd^c YZ gtcdkVi^dch eajh
[gtfjZciZh

&LVcit Zi ^hdaZbZci YZh igVkV^aaZjgh
YjgVci aZh XVc^XjaZh Zi [Zjm YZ [dgvi Zi
adgh Yj gtiVWa^hhZbZci YZh detgVi^dch

&LVcit YZh igVkV^aaZjgh YjgVci aZh
^cdcYVi^dch Zi adgh Yj gtiVWa^hhZbZci

YZh detgVi^dch

G+: G+:
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4
S
R
W_

U
Y
JR

HJ
W B
NL

R
NK

NH
FX

NZ
J

G+: G+:

&=^aViVi^dc i]Zgb^fjZ YZh bVitg^Vjm

& OjactgVW^a^it YZh igVkV^aaZjgh [VXZ
Vjm ZmigvbZh YZ iZbetgVijgZ

&FVjkV^hZ VXXZeiVW^a^it YZh g^hfjZh
eVg aZh \gdjeZh hdX^dtXdcdb^fjZh

kjactgVWaZh bd^ch W^Zc ^c[dgbth hjg
aZh X]Vc\ZbZcih Xa^bVi^fjZh

&:j\bZciVi^dc YZh bVaVY^Zh
kZXidg^ZaaZh $Zm* EnbZ% eVg ^chZXiZh

e^fjZjgh

&:j\bZciVi^dc ]^kZgcVaZ YZh ZVjm
Y�Zm]VjgZ

&Iajh Y�^begtk^h^W^a^it YZh hV^hdch
Y�VXi^k^ith

&;g^h YZ aV bVX]^cZg^Z Zc XdcY^i^dc
YZ kZg\aVh

&AVjhhZ YZ aV kt\tiVi^dc q XdcigxaZg
hjg aZh X]Zb^ch Y�VXXuh

&;Zhd^c Y�ZcigZi^Zc hjeeatbZciV^gZ
YZh kd^Zh Y�VXXuh Zc gV^hdc
Y�^cdcYVi^dch eajk^VaZh

&Iajh \gVcYZ kVg^VW^a^it YZh tb^hh^dch
YZ edjhh^ugZh

&;V^hhZ edhh^WaZ YZ aV
eZg[dgbVcXZ YZh

bti]dYZh YZ
gZhiVjgVi^dc Yj h^iZ Zc

XVh YZ htX]ZgZhhZ

G+:

=
NR

JY
VJ

G+: G+:
&F^\gVi^dc cdgY^fjZ YZh tXdgt\^dch(

YZh ZheuXZh eZgijgWVig^XZh Zi YZh
ZheuXZh bZcVXtZh

G+:

&pkVedigVche^gVi
^dc VXXtatgtZ
Vj\bZciVci aV

egdWVW^a^it
Y�tgdh^dc YZh

gth^Yjh b^c^Zgh q
idm^X^it fjVh^)

cjaaZ

?TTSVXYRNX_ G+: G+:

&LV^hdc Y�detgVi^dch Zhi^kVaZh eajh
adc\jZ

&pXdcdb^Z Y�tcZg\^Z a^tZ Vj
gtX]Vj[[ZbZci ]^kZgcVa

G+:

&:XXtatgVi^dc YZ
aV kt\tiVa^hVi^dc
cVijgZaaZ adgh Yj
YtbVciuaZbZci

=FRUYJ IJ
HSRRFNWWFRHJ

&?gtfjZcXZ YZh XdjejgZh Y�taZXig^X^it Zc XVh Y�Vj\bZciVi^dc Yj iZbeh ^chiVWaZ dj YZ Wg^h Y�tfj^eZbZcih
Vtg^Zch( dj YZ _djgh YZ igVkV^a Zmitg^Zjg gtYj^ih

Risque positif Risque négligeable Risque faible Risque modéré Risque élevé Risque extrême 

)&- <6C =6CEB6C 5h252@D2D:?> 6D 5h2DDa>E2D:?>
56C B:CAE6C

EZ iVWaZVj 5 XaVhh^[^Z aZh g^hfjZh ^YZci^[^th eVg dgYgZ Y�^bedgiVcXZ Zi aZhbZhjgZh Y�VYVeiVi^dc Zi Y�ViitcjVi^dc VYdeitZh Zi+dj
egdedhtZh* EZjg YZ\gt YZ b^hZ Zc �jkgZ YVch aZ egd_Zi YZ h^iZ b^c^Zg @VaVmn Zhi t\VaZbZci tkVajt* <dc[dgbtbZci q aV ad^
hjg aV fjVa^it YZ a�Zck^gdccZbZci Yj JjtWZX $EJ>%( idjiZh XZh bZhjgZh hdci WVhtZh hjg aZ hXtcVg^d Y�tb^hh^dch K<I4*1
$VjXjcZ bZhjgZ Y�ViitcjVi^dc q a�tX]ZaaZ \adWVaZ%* E�^beVXi YZ a�^cXZgi^ijYZ XdcXZgcVci aZh XdcY^i^dch YZ kZcih edjggV vigZ
VWdgYt eVg jc egdXZhhjh Y�VXfj^h^i^dc YZ XdccV^hhVcXZh Vadgh fjZ aZh bZhjgZh YZ Xdci^c\ZcXZ YZ \Zhi^dc YZh jg\ZcXZh gZa^tZh
Vjm hnhiubZh Xg^i^fjZh edjggV^Zci hj[[^gZ q egtkZc^g jcZ \gVcYZ eVgi YZh YdbbV\Zh Vci^X^eth*
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1 ) K^hfjZ
ZmigvbZ

G+: G+: G+: G+:

0 ) K^hfjZ
taZkt

:j\bZciVi^dc YZh
tkVXjVi^dch eZcYVci

aZh [Zjm YZ [dgvi

g -* IgdXtYjgZ Y�^ciZgkZci^dc Vj
eaVc Y�jg\ZcXZ

g .* LZch^W^a^hVi^dc YZh
igVkV^aaZjgh

g -* :XXZeitZ

g .* :XXZeitZ

g -* IgdXtYjgZ fj^ hZgV
Xdbeg^hZ YVch aZ eaVc
YZh bZhjgZh Y�jg\ZcXZ

g .* =Z aV
YdXjbZciVi^dc LLM
hZgV Y^hig^WjtZ Zi jcZ
[dgbVi^dc hZgV YdcctZ
Vjm Zbeadnth edjg
egtkZci^dc*

=dbbV\Zh Vjm
^c[gVhigjXijgZh

YjgVci aZh [Zjm YZ
[dgvi

g -* <dcXZei^dc Y�ZheVXZ YZ
Xdc[^cZbZci $igVcX]tZh%

g .* IgdXtYjgZ Y�^ciZgkZci^dc Vj
eaVc Y�jg\ZcXZ

g /* LnhiubZ Y�VaZgiZ ^ciZgcZ

g 0* LdjhXg^ei^dc Y�VhhjgVcXZ Vjm
[Zjm YZ [dgvi

g -* :XXZeitZ

g .* � ^cit\gZg

g /* :XXZeitZ

g 0* � Xdch^YtgZg

g -* ;VcYZ YZ bVi^ugZ
dg\Vc^fjZ hZgV ZcaZktZ
Vjidjg Yj h^iZ Yj egd_Zi
edjg egtkZc^g aZh [Zjm
YZ [dgvi* <ZiiZ WVcYZ
ZmZbeiZ YZ bVi^ugZ
dg\Vc^fjZ YZkgV [V^gZ
a�dW_Zi YZ igVkVjm YZ
bV^ciZcVcXZ*

g .* IgdXtYjgZ fj^ hZgV
Xdbeg^hZ YVch aZ eaVc
YZh bZhjgZh Y�jg\ZcXZ

g /* Igtkj YVch a�tijYZ
YZ [V^hVW^a^it

g 0* )))

=dbbV\Zh Vjm
Wri^bZcih a^th Vjm

^cdcYVi^dch

g -* EdXVa^hVi^dc YZh
^c[gVhigjXijgZh ]dgh YZh odcZh
^cdcYVWaZh WVhtZ hjg jcZ XgjZ
XZciZccVaZ

g .* IgdXtYjgZ Y�^ciZgkZci^dc Vj
eaVc Y�jg\ZcXZ

g /* LdjhXg^ei^dc Y�VhhjgVcXZh
Vjm ^cdcYVi^dch

g -* :XXZeitZ

g .* � ^cit\gZg

g /* � Xdch^YtgZg

g -* E�jh^cZ( adXVa^htZ
hjg jc XVe gdX]Zjm(
hZgV Xdchigj^iZ hjg jcZ
WVhZ YZ Wtidc bV^h aZh
VjigZh Wri^bZcih hZgdci
Xdchigj^ih hjg YZh
igtiZVjm

g .* IgdXtYjgZ fj^ hZgV
Xdbeg^hZ YVch aZ eaVc
YZh bZhjgZh Y�jg\ZcXZ

g /* )))

=tWdgYZbZci Yj
YtkZghd^g Y�jg\ZcXZ

Zc XVh YZ
egtX^e^iVi^dch

ZmigvbZh

g -* <dcXZei^dc Yj YtkZghd^g
Y�jg\ZcXZ ^cXajVci jc [VXiZjg
YZ htXjg^it hjeeatbZciV^gZ WVht
hjg jcZ XgjZ b^aatcVaZ

g .* IaVc YZ hjgkZ^aaVcXZ Zi
Y�ZcigZi^Zc

g /* LnhiubZ Y�VaZgiZ ^ciZgcZ

g -* :XXZeitZ

g .* � ^cit\gZg

g /* :XXZeitZ

g -* ?VXiZjg YZ htXjg^it
Yt_q ^cXajh YVch aV
XdcXZei^dc Yj
YtkZghd^g Y�jg\ZcXZ

g .* <Z eaVc hZgV
YtkZadeet q jcZ tiVeZ
jaitg^ZjgZ

g /* Igtkj YVch a�tijYZ
YZ [V^hVW^a^it
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Bchj[[^hVcXZ YZh
edcXZVjm

$XdabViV\Z Zi
tgdh^dc%

<dcXZei^dc YZh edcXZVjm VkZX jcZ
XdiZ YZ XgjZ tXdad\^fjZ XZciZccVaZ

:XXZeitZ
<diZ YZ XgjZ Yt_q Xdbeg^hZ

YVch aV XdcXZei^dc YZh
edcXZVjm

Bchj[[^hVcXZ YZh
kdajbZh YZh WVhh^ch

YZ YtXVciVi^dc

g -* <dcXZei^dc YZh WVhh^ch VkZX
jcZ XdiZ YZ XgjZ tXdad\^fjZ
XZciZccVaZ

g .* :j\bZciVi^dc YZ aV XVeVX^it
YZh YtkZghd^gh Zi YZh
tkVXjViZjgh YZ XgjZ

g -* :XXZeitZ

g .* :XXZeitZ

g -* <dYZ YZ XgjZ Yt_q
Xdbeg^hZ YVch aV
XdcXZei^dc YZh WVhh^ch

g .* =Vch a�tkZcijVa^it
dy aV XVeVX^it YZh
YtkZghd^gh Zi YZh
tkVXjViZjgh YZ XgjZ
tiV^i ^chj[[^hVciZ(
XZaaZ)X^ hZgV
Vj\bZcitZ

BchiVW^a^it YZh eZciZh
YZ aV [dhhZ

<dcXZei^dc WVhtZ hjg YZh eZciZh
XdchZgkVig^XZh( hZadc aZh cdgbZh Zc

k^\jZjg
:XXZeitZ

Lj^k^ YZ aV hiVW^a^it YZh
eZciZh YZ aV [dhhZ Zi

egdk^h^dc egtkjZ YVch aZ
eaVc YZh bZhjgZh Y�jg\ZcXZ

BchiVW^a^it YZh ]VaYZh
Zi YZh WVhh^ch

<dcXZei^dc gtVa^htZ hZadc aZh cdgbZh
Zc k^\jZjg

:XXZeitZ

Lj^k^ YZ aV hiVW^a^it YZh
]VaYZh( Y^\jZh Zi WZgbZh

V^ch^ fjZ egdk^h^dc egtkjZ
YVch aZ eaVc YZh bZhjgZh

Y�jg\ZcXZ

@gdjeZh taZXig^fjZh
Zmedhth Vjm
^cdcYVi^dch

g -* LjgtatkVi^dc hj[[^hVciZ YZh
\gdjeZh taZXig^fjZh

g .* =^hedc^W^a^it YZ \tctgVig^XZh

g -* :XXZeitZ

g .* :XXZeitZ

g -* FZhjgZ fj^ hZgV
^cit\gtZ Vj eaVc
Y�^c\tc^Zg^Z YZ YtiV^a

g .* =Zh \tctgVig^XZh
hZgdci Y^hedc^WaZh h^
ctXZhhV^gZ

IgdWaubZ
Y�Veegdk^h^dccZbZci
Zc taZXig^X^it Zc XVh
Y�ti^V\Z egdadc\t

?ZgbZijgZ iZbedgV^gZ :XXZeitZ )))

AVjhhZ YZ aV
kVg^VW^a^it YZ aV
gZhhdjgXZ Zc ZVj

IaVc YZ Xdci^cj^it Zc XVh YZ
gVi^dccZbZci Zc ZVj

� ^cit\gZg
FZhjgZ fj^ hZgV ^cit\gtZ
YVch aZ eaVc YZh bZhjgZh

Y�jg\ZcXZ

<dciVb^cVi^dc a^tZ
Vjm ^cdcYVi^dch

<dcigxaZ Xdci^cj YZ a�tiZcYjZ YZh
b^a^Zjm ]jb^YZh%

� Xdch^YtgZg )))

<dc[a^ih YZ \Zhi^dc
YZ a�ZVj YjgVci aZh

htX]ZgZhhZh Zi
WV^hhZh YZ gZcYZbZci

IaVc YZ Xdci^cj^it Zc XVh YZ
gVi^dccZbZci Zc ZVj

� ^cit\gZg
FZhjgZ fj^ hZgV ^cit\gtZ
YVch aZ eaVc YZh bZhjgZh

Y�jg\ZcXZ

<dcXZcigVi^dc
VXXgjZ YZh

XdciVb^cVcih YVch
aZh Xdjgh Y�ZVj Zc

gV^hdc YZ aZjg
bd^cYgZ Y^aji^dc

LjgkZ^aaVcXZ VXXgjZ YZ aV fjVa^it YZ
a�ZVj Yj WVhh^c kZghVci

� ^cit\gZg
FZhjgZ fj^ hZgV ^cit\gtZ

YVch aZh tijYZh YZ hj^k^ YZh
Z[[Zih hjg a#Zck^gdccZbZci
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/ ) K^hfjZ
bdYtgt

pkVedigVche^gVi^dc
VXXtatgtZ

Vj\bZciVci aV
egdWVW^a^it Y�tgdh^dc
YZh gth^Yjh b^c^Zgh
YZ idm^X^it fjVh^)

cjaaZ

<dcigxaZ gt\ja^Zg YZ a�]jb^Y^it YZ aV
hjg[VXZ Yj eVgX q gth^Yjh

KZ_ZitZ

Ba c�n V eVh YZ g^hfjZ
Y�tgdh^dc XdbeiZ iZcj YZ aV

iV^aaZ YZh gth^Yjh b^c^Zgh
$4 bb% Zi YZ aZjg cdc)

idm^X^it

;V^hhZ YZ aV
eZg[dgbVcXZ YZh

bti]dYZh YZ
gZhiVjgVi^dc Yj h^iZ
Zc XVh YZ htX]ZgZhhZ

<dcigxaZ gt\ja^Zg YZ a�]jb^Y^it Yj
hda hdjh Zi Vjm Zck^gdch Yj eVgX q

gth^Yjh
KZ_ZitZ

Ba c�n V eVh YZ XdjkZgi
]jb^YZ hdjh aZh gth^Yjh

;Zhd^c YZ
gtcdkVi^dch eajh

[gtfjZciZh

g -* Igd\gVbbZ YZ hjgkZ^aaVcXZ
eajh VXXgjZ YZh ^c[gVhigjXijgZh

g .* <dci^c\ZcXZ hjeeatbZciV^gZ
YVch aV eaVc^[^XVi^dc YZ
a�ZcigZi^Zc

g -* � Xdch^YtgZg

g .* � Xdch^YtgZg

g -* L^ aZh ^c[gVhigjXijgZh
hZ Yt\gVYZci eajh k^iZ
fjZ egtkj

g .* L^ aZh ^c[gVhigjXijgZh
hZ Yt\gVYZci eajh k^iZ
fjZ egtkj

LVcit YZh
igVkV^aaZjgh YjgVci
aZh [Zjm YZ [dgvi Zi

adgh Yj
gtiVWa^hhZbZci YZh

detgVi^dch

g -* IgdXtYjgZ Y�^ciZgkZci^dc Vj
eaVc Y�jg\ZcXZ

g .* LnhiubZ taVWdgt Y�VhhjgVcXZ
hVcit

g /* LnhiubZ Y�VaZgiZ ^ciZgcZ

g 0* <ZcigZ btY^XVa hjg eaVXZ

g -* � ^cit\gZg

g .* � ^cit\gZg

g /* :XXZeitZ

g 0* :XXZeitZ

g -* IgdXtYjgZ fj^ hZgV
Xdbeg^hZ YVch aZ eaVc
YZh bZhjgZh Y�jg\ZcXZ

g .* FZhjgZ fj^ Zhi q
egtkd^g YVch aZ eaVc
Y�ZbWVjX]Z Yj
eZghdccZa

g /* :aVgbZh YZh
Wri^bZcih egtkjZh
YVch a�tijYZ YZ
[V^hVW^a^it

g 0* Igtkj YVch aV
XdchigjXi^dc

LVcit YZh
igVkV^aaZjgh YjgVci

aZh XVc^XjaZh

g -* IgdXtYjgZ LVcit)LtXjg^it Vj
igVkV^a

g .* LZch^W^a^hVi^dc YZh
igVkV^aaZjgh

g /* LnhiubZ Y�VaZgiZ ^ciZgcZ

g 0* <ZcigZ btY^XVa hjg eaVXZ

g -* � ^cit\gZg

g .* � ^cit\gZg

g /* :XXZeitZ

g 0* :XXZeitZ

g -* IgdXtYjgZ fj^ hZgV
YtkZadeetZ YVch aZ
eaVc YZ hVcit Zi
htXjg^it YZh
igVkV^aaZjgh* EZh edhiZh
YZ igVkV^a q g^hfjZ
hZgdci X^Wath* IVjhZh
eajh [gtfjZciZh adgh YZ
_djgctZh X]VjYZh*

g .* =Z aV
YdXjbZciVi^dc LLM
hZgV Y^hig^WjtZ Zi jcZ
[dgbVi^dc hZgV YdcctZ
Vjm Zbeadnth edjg
egtkZci^dc*

g /* Igtkj YVch a�tijYZ
YZ [V^hVW^a^it

g 0* Igtkj YVch aV
XdchigjXi^dc
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LVcit YZh
igVkV^aaZjgh YjgVci
YZh ^cdcYVi^dch Zi

adgh Yj
gtiVWa^hhZbZci YZh

detgVi^dch

g -* IgdXtYjgZ LVcit)LtXjg^it Vj
igVkV^a

g .* IgdXtYjgZ Y�^ciZgkZci^dc Vj
eaVc Y�jg\ZcXZ

g /* ?dcY YZ Xdci^c\ZcXZ
hjeeatbZciV^gZ edjg aZh
ZmigvbZh Xa^bVi^fjZh

g 0* LnhiubZ taVWdgt Y�VhhjgVcXZ
hVcit

g 1* LnhiubZ Y�VaZgiZ ^ciZgcZ

g -* � ^cit\gZg

g .* � ^cit\gZg

g /* � Xdch^YtgZg

g 0* � ^cit\gZg

g 1* :XXZeitZ

g -* IgdXtYjgZ fj^ hZgV
YtkZadeetZ YVch aZ
eaVc YZ hVcit Zi
htXjg^it YZh
igVkV^aaZjgh

g .* IgdXtYjgZ fj^ hZgV
Xdbeg^hZ YVch aZ eaVc
YZh bZhjgZh Y�jg\ZcXZ

g /* )))

g 0* FZhjgZ fj^ Zhi q
egtkd^g YVch aZ eaVc
Y�ZbWVjX]Z Yj
eZghdccZa

g 1* Igtkj YVch a�tijYZ
YZ [V^hVW^a^it

. ) K^hfjZ
[V^WaZ

OjactgVW^a^it YZh
igVkV^aaZjgh [VXZ Vjm

ZmigvbZh YZ
iZbetgVijgZ

FZhjgZ eVgi^Xja^ugZ YZ LVcit)
LtXjg^it Vj igVkV^a

� ^cit\gZg
FZhjgZh q ^cit\gZg Vj eaVc

YZ hVcit Zi htXjg^it YZh
igVkV^aaZjgh

<]Vc\ZbZci
edhh^WaZ YZ aV

YncVb^fjZ ]nYgd)
\tdbdge]dad\^fjZ

YZ aV gt\^dc

=^hedh^i^dc q XdaaVWdgZg VkZX aZ
@djkZgcZbZci Zi aZh ^chi^iji^dch
VXVYtb^fjZh edjg aV hjgkZ^aaVcXZ

]nYgd)\tdbdge]dad\^fjZ

KZ_ZitZ
=jgtZ YZ k^Z YZ b^cZ igde

XdjgiZ

=^aViVi^dc i]Zgb^fjZ
YZh bVitg^Vjm

<dcXZei^dc gtVa^htZ Zc htaZXi^dccVci
YZh bVitg^Vjm+egdXtYth VYtfjVih
Vjm XdcY^i^dch [jijgZh $ZmZbeaZ 6

_d^cih YZ Y^aViVi^dc%

KZ_ZitZ
=jgtZ YZ k^Z YZ b^cZ igde

XdjgiZ

FVjkV^hZ
VXXZeiVW^a^it YZh
g^hfjZh eVg aZh

\gdjeZh
hdX^dtXdcdb^fjZh
kjactgVWaZh bd^ch

W^Zc ^c[dgbth hjg aZh
X]Vc\ZbZcih
Xa^bVi^fjZh

:Xi^k^it YZ hZch^W^a^hVi^dc Vjm
^beVXih YZh X]Vc\ZbZcih

Xa^bVi^fjZh Zc a^Zc VkZX aZh VXi^k^ith
b^c^ugZh

� ^cit\gZg
FZhjgZh q ^cit\gZg Vj eaVc

YZ hVcit Zi htXjg^it YZh
igVkV^aaZjgh

:j\bZciVi^dc YZh
bVaVY^Zh kZXidg^ZaaZh

$Zm* EnbZ% eVg
^chZXiZh e^fjZjgh

FZhjgZ eVgi^Xja^ugZ YZ LVcit)
LtXjg^it Vj igVkV^a

� ^cit\gZg

IgdXtYjgZh q ^cit\gZg Vj
eaVc YZ hVcit Zi htXjg^it YZh

igVkV^aaZjgh( Ydci aZh
egdXtYjgZh gZa^tZh Vjm

te^Ytb^Zh

:j\bZciVi^dc
]^kZgcVaZ YZh ZVjm

Y�Zm]VjgZ
<VeVX^it Y�VXXjbjaVi^dc hjetg^ZjgZ :XXZeitZ

KZkVcX]Z XdcsjZ VkZX
[VXiZjg YZ htXjg^it

Iajh
Y�^begtk^h^W^a^it YZh
hV^hdch Y�VXi^k^ith

<dci^c\ZcXZ XdbegZcVci aZh
tktcZbZcih ZmigvbZh dj

^begtk^h^W^a^ith hV^hdcc^ugZh
KZ_ZitZ

E�detgVi^dc Zhi aV bvbZ
adgh YZ idjiZh aZh hV^hdch(

bV^h ^a edjggV^i n Vkd^g YZh
Vggvih dXXVh^dccZah

^begtkjh( :jXjcZ higjXijgZ
cZ YteZcY Yj \Za*
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;g^h YZ aV
bVX]^cZg^Z Zc

XdcY^i^dc YZ kZg\aVh

<dci^c\ZcXZ hjg a�ZcigZi^Zc YZ aV
bVX]^cZg^Z

:XXZeitZ
:iZa^Zg btXVc^fjZ Zi

Y^hedc^W^a^it Y�tfj^eZbZci
YZ gZbeaVXZbZci

AVjhhZ YZ aV
kt\tiVi^dc q

XdcigxaZg hjg aZh
X]Zb^ch Y�VXXuh

<dci^c\ZcXZ YVch a�ZcigZi^Zc YZh
hjg[VXZh

:XXZeitZ
Lj^k^ gt\ja^Zg YZ a�tiVi YZh
X]Zb^ch Y�VXXuh Zi ZcigZi^Zc

Vj WZhd^c

;Zhd^c Y�ZcigZi^Zc
hjeeatbZciV^gZ YZh
kd^Zh Y�VXXuh Zc

gV^hdc Y�^cdcYVi^dch
eajk^VaZh

g -* <dci^c\ZcXZ edjg
a�ZcaukZbZci YZh YtWg^h Zi
ZcigZi^Zc

g .* IaVc YZ Xdci^cj^it YZh
hZgk^XZh $Zm* ZmVbZc YZh kd^Zh
YZ XdcidjgcZbZci+gthZVj
gZYdcYVci%

g -* :XXZeitZ

g .* � Xdch^YtgZg

g -* GZiidnV\Z Zi
ZcigZi^Zc h^ ctXZhhV^gZ

g .* )))

Iajh \gVcYZ
kVg^VW^a^it YZh
tb^hh^dch YZ
edjhh^ugZh

<dci^c\ZcXZ hjeeatbZciV^gZ YVch
aZh detgVi^dch edjg gtYj^gZ aZh

edjhh^ugZh
� Xdch^YtgZg

Iajh^Zjgh bZhjgZh YZ
gtYjXi^dc YZh edjhh^ugZh
hdci Yt_q ^cXajhZh YVch
a�tijYZ YZh ^beVXih
Zck^gdccZbZciVjm*

=�VjigZh bZhjgZh edjggdci
vigZ Xdch^YtgtZh aZ XVh

tX]tVci*

F^\gVi^dc cdgY^fjZ
YZh tXdgt\^dch( YZh

ZheuXZh
eZgijgWVig^XZh Zi YZh
ZheuXZh bZcVXtZh

=^hedh^i^dc q XdaaVWdgZg VkZX aZ
@djkZgcZbZci Zi aZh ^chi^iji^dch
VXVYtb^fjZh edjg aV hjgkZ^aaVcXZ

[Vjc^fjZ

:XXZeitZ
FZhjgZ q ^cit\gZg Vj eaVc
Y�VXi^dc YZ aV W^dY^kZgh^it

KVgZit YZ aV
gZhhdjgXZ Zc ZVjm Zc

XVh Y�ti^V\Z
egdadc\t

IaVc YZ Xdci^cj^it YZh detgVi^dch Zc
XVh Y�ti^V\Z

� ^cit\gZg
Od^g eaVc YZ gVi^dccZbZci

Zc ZVj $IFN%

- ) K^hfjZ
ct\a^\ZVWaZ

G+: G+: G+: G+:

K^hfjZ edh^i^[
LV^hdc Y�detgVi^dch
Zhi^kVaZh eajh adc\jZ

:_dji Y�jc hXtcVg^d dei^b^hiZ YVch
aV eaVc^[^XVi^dc YZh detgVi^dch

KZ_ZitZ
EZh detgVi^dch hdci egtkjZh

.0 ]+3

pXdcdb^Z Y�tcZg\^Z
a^tZ Vj

gtX]Vj[[ZbZci
]^kZgcVa

:_dji Y�jc hXtcVg^d dei^b^hiZ YVch
aV eaVc^[^XVi^dc YZh detgVi^dch

:XXZeitZ

:XXtatgVi^dc YZ aV
kt\tiVa^hVi^dc

cVijgZaaZ adgh YZ aV
gZhiVjgVi^dc

:_dji Y�jc hXtcVg^d dei^b^hiZ YVch
aV eaVc^[^XVi^dc Yj YtbVciuaZbZci

:XXZeitZ

FdY^[^XVi^dc edhh^WaZ YZh
ZheuXZh q ji^a^hZg edjg aV
gZhiVjgVi^dc( hXtcVg^d q

Xdch^YtgZg YVch aV hZXi^dc
} KZhiVjgVi^dc ~ Yj eaVc
Y�VXi^dc YZ aV W^dY^kZgh^it

-=Z\gth YZ b^hZ Zc �jkgZ 6 :XXZeitZ 8 bZhjgZ Xdbeg^hZ YVch a�tijYZ Y�^beVXih Zck^gdccZbZciVjm7 q ^cit\gZg 8 bZhjgZ fj^
hZgV ^cit\gtZ q a�tiVeZ YZ a�^c\tc^Zg^Z YtiV^aatZ dj adgh YZ a�taVWdgVi^dc YZh hnhiubZh YZ \Zhi^dc7 q Xdch^YtgZg 8 bZhjgZ q
Xdch^YtgZg Zi fj^ edjggV^i tkZcijZaaZbZci vigZ ^cit\gtZ Vj egd_Zi7 gZ_ZitZ 8 bZhjgZ fj^ c�V eVh tit gZiZcjZ*
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E�dW_ZXi^[ XZcigVa YZ XZ egd_Zi V tit Y�VcVanhZg YZ bVc^ugZ egta^b^cV^gZ aZh ^beVXih YZh X]Vc\ZbZcih Xa^bVi^fjZh hjg
aZ egd_Zi YZ h^iZ b^c^Zg Y�ZmigVXi^dc YZ a^i]^jb YZ aV ;V^Z)CVbZh* EZh gthjaiVih hdci egthZcith hZadc YZjm ]dg^odch 6 q
bdnZc iZgbZ $.,.-).,1,% Zi q adc\ iZgbZ $.,1-).,4,%* EZ egZb^Zg ]dg^odc XdggZhedcY Vjm tX]tVcXZh YZ a�Zmead^iVi^dc
Yj h^iZ* EZ YZjm^ubZ ]dg^odc eZgbZi YZ egZcYgZ Zc XdbeiZ a�tkZcijZa iZbeh hjeeatbZciV^gZ fjZ aZ YtbVciuaZbZci Zi
aV gZhiVjgVi^dc Yj h^iZ ctXZhh^iZgdci* EZh g^hfjZh hjg aZh eZghdccZh( a�tXdcdb^Z Zi a�Zck^gdccZbZci hdci tkVajth q
bdnZc iZgbZ( q a�ZmXZei^dc YZh g^hfjZh Zck^gdccZbZciVjm a^th q aV gZhiVjgVi^dc Yj h^iZ fj^ hdci tkVajth q adc\ iZgbZ*

EZh gthjaiVih q bdnZc iZgbZ hj\\ugZci fjZ aZh g^hfjZh aZh eajh ^bedgiVcih ctXZhh^iVci YZh XdcigxaZh Zi bZhjgZh
Y#ViitcjVi^dc Zi Y�VYVeiVi^dc hdci aZh [Zjm YZ [dgvi $^c[gVhigjXijgZh Zi g^hfjZh edjg aV hVcit Zi aV htXjg^it%( aZh XVc^XjaZh
$g^hfjZh edjg aV hVcit Zi aV htXjg^it%( aZh WVggV\Zh Yt[V^aaVcih $^c[gVhigjXijgZh%( Zi aZh ^cdcYVi^dch $hVcit Zi htXjg^it%* �
adc\ iZgbZ( aZh g^hfjZh XdcXZgcZci ZhhZci^ZaaZbZci aV htX]ZgZhhZ YZh hdah Zi aZh XVc^XjaZh* =Zh gt[aZm^dch ^bbtY^ViZh
hdci YdcX gZfj^hZh edjg egteVgZg aV e]VhZ edhi)Zmead^iVi^dc fj^ hZ [ZgV YVch YZh XdcY^i^dch Xa^bVi^fjZh
h^\c^[^XVi^kZbZci Y^[[tgZciZh YZ XZaaZh fjZ aZ h^iZ V VXijZaaZbZci*

E�VeegdX]Z YZPLI } <dcsj edjg a�VkZc^g ~ V eZgb^h YZ egZcYgZ aZh Y^hedh^i^dch ctXZhhV^gZh edjg fjZ aZh XdbedhVciZh
Yj egd_Zi hd^Zci egviZh q vigZ VYVeitZh( q [V^gZ [VXZ Zi vigZ eajh gth^a^ZciZh Vjm g^hfjZh Zc\ZcYgth eVg aZh X]Vc\ZbZcih
Xa^bVi^fjZh* Hc eZji cdiZg Zc eVgi^Xja^Zg fj�^a Zhi edhh^WaZ YZ6

g Concevoir edjg YZh iZbetgVijgZh bdnZccZh q aV ]VjhhZ( bV^h Vjhh^ jcZ eajh \gVcYZ XVeVX^it q VWhdgWZg jc cdbWgZ
Xgd^hhVci YZ _djgh ZmigvbZh YZ X]VaZjg( V^ch^ fj�jcZ WV^hhZ YZh ZmigvbZh YZ [gd^Y Zi jcZ hV^hdc [gd^YZ gtYj^iZ7

g Concevoir edjg YZh ZmigvbZh YZ egtX^e^iVi^dch eajh ^bedgiVcih( iVci Yj Xxit YZ a�VWdcYVcXZ fjZ YZ aV gVgZit YZ aV
gZhhdjgXZ Zc ZVj( bV^h Vjhh^ YZh X]Vc\ZbZcih edhh^WaZh q a�tX]ZaaZ Yj WVhh^c kZghVci*
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