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© RZgion Pays de la Loire / Vigouroux - Perspective

chapitre 1 L I E ; PAY S
‘! R r la nature de ses paysages, la densitZ de son rZseau
D E L L O I drographique, son patrimoine Zcologique,

ses caractZristiques gZologiques et sa fasade maritime,
la rZgion des Pays de la Loire est naturellement

U N TE R R ITO I R E sensible aux Zvolutions du climat. E leur tour,
les activitZs sociales et Zconomiques de la rZgion N
AC C U E I L LAN T qui dZpendent Zgalement des niveaux de tempZra-

ST R U CT U R f ture, dOenSfJIeiIIement et de prZcipitations N viennent
accentuer IOexposition ligZrienne aux changements
PAR SON CLIMAT  jimatiues.

CHAPITREL Les Pays de la Loire, un territoire accueillant structurZ par son climat



cHAPITREL Les Pays de la Loire, un territoire accueillant structurZ par son climat

LOenvironnement naturel
ligZrien dZsigne ~ |a fois

UNE DIVERS |-|-fun atout Zconomique

pour la rZgion et sa sensibilitZ

DE PAYSAG ESaux variations climatiques.
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'8, "HTHY(H2*8OH#Y"OH#S(90(4"OH")HY%" O ($) &: &) +OH+$* ¥ &- "0 #<:"$H1"0#) "8+/()./"O#"%()&:"6  M,)/&,0A-."" )#%6&+"0#(.3#8(90(4"0H%&A+&" 0>H#S$ 0% ($)&:&)+0H0* )#1* $#(.008#8(/)&S$.%&A/"6
" HSYo+" ) OR)* ) HY=(, +">H. "H-. (086 (20" S H1"HA Yot H@&:">H1"OHO+S@"/"00"O#/(/"0# ™ )H'3B*0+"0H(. 3418 2&$()&* O#L.H$* )"3)" #5H'%%"0#0=&, 0$/&:" )#(& 08H-.=(.3#1&22+/") O#
"V H A& H 1"0H 8%. 8" 0% 2(:I(2% " # TH %(# $I*&00(,$"# 1+4+) (%" ># %" 0# $*,1&) &*, 0# $%&' () &~ BIB($) O 1"0t+:*%.)&*, 04#$%&. () &-."O# 1 (, 04 % (#I+4&*

U&A+&", "OHO* JH" #"22"VHB(/) 8D Yo&AI"" )H#8/*BES O (H#1+:"%*88"" )# 1"H# %=(4/&$.%).I">#

1H)*J&O™ % 4" S H1"HY6(HO(%8$.%0) [ #BH(.)(, 1=($)&: &) +0H- . &#* JH*I&" ) +#96"O#B(90(4"04")# N+ET># %" 0% $(,&$.%"0>#0+$@"/"00" 04 ") # 4" %04 ) (| 1&204™ (3" )# 1"# 1+ 1. &I H# Yo(# 1&:"/0&)+# 2%/
2*/4+#%=81",)&)+#1"O#C(I0H 1" HY (HI*&/"#( #28YH#1 " OHOZASYS"O#D"8" 1(,)>H1+ETH2H)"" )H( NRABHI+A8&* (%" >H#1=(%)+"[#%6(#:8)&S$.%6)./">H1"#1+4/(1"H%"0#$S* 18)&* O#H@I1/&-."O#")#(4/&S$*
8&0+0>#%"0H#'&Y%&" 3#"Y#B(I0(4" O 1. #)"/I&)*&I"#O"#)I* " Y+4(%"" )#(22"$) +OHB(IHY " O#S@ (,6%.# " $*/"# 1"# $* )/(&, 1I"# %" # )/(: (&Yott " #8%" & # (&/:# <:"$H# %" 0#)"8L)"0># Yo (# *182&8$()&* # 1.#

4" \OHSVE () &-."0>H- &H" (" JH1"H*1&2&"H" 0" 2%" #6" #B ()&% &, "H#,().I"YoHt" ) HYo=+$*6 [+A&"H1"H8%. & H" YYo=+ Yo+ ()&* #1.#,&:" (H1"HYo(H"1#2/(A&Y6&O" WHTHY" J#)* [H%(#%&4,"#$O)
F&HOB+SR2&-"HL HY(HI+A8* # %" 0#)"1["0#0.2"" 108 2%" 0" #1"#:(0) "O#P* "O#1=($) & &) +O#+$* *&-."0;#

I(#18&:"08)H1"#S OH#B(90(4"0H/"8I+0" ) "#. #()*.JHO*S&(Vo>HS.%0) [ Yokt "V +$* ¥ &-."#' (E" J## N(, 04 (H" 0./ HSHY=" . &J*, " Vi, () [" Vot 1 " HYo(H]+A&* H(HA(,&O+#"Y#0)[.$)./1+#%=&'8%(,6

B* [HY0(HI+A8* HF(G*, +"H#B(/HO* #'38%0&)&* #'(/&)&">HO* #/+0"(#@91/*4/(B@&-."#8(/)&6 )O&* H1"OHL)/"OH@.' (&, 0"V HL"#%" OH#($)&: &) +OH 1(, 0HYo (#/+48&* >HO* #(%)+1()&* #B(IH#%"0#S$ @,

B.8AM YHS@""Y0. H" VY (HA+ Yo A8 H1 " HO* #)"/1&)*&/">H" %% " #" 0)#$S"S", 1(,)#(.008&H. #2($)" [HA™" ) OHS%& () &-."O#" ($"#1* SH1"HY%"OH&'S($) " [#2*)"™" )
1"H#0", 08 28%68)+HH($S/."H#(.3#:(/&() &* 0H$Y6& () &-." O HH*S(4">#:&) &S0 ">H#*.." ) >H2*["0)&" >H(4/&6

$H06">HYOE) )M (Yo>H#.1(&, >H: (Yo%*, +* H (|+$(4" SHHTH" 3H0" %0>H#%6"OH, " 2#) 98" 041 "#8(90(4"0#1"0#

C(QOHL"HIb(HI&HI(S* )" VYo (HIES@"00"H, ()./" %% H1 " HO (#]+A&* H")HY%(#1" 0&) +H#1"HO* #'(8&%6%6(4"H#



F|G :¥ FAM”_LES GfOGRAPH'QUES ET CL'MATS DES PAYS DE LA LO'RE Sources : DREAL Pays de la Loire (2016), Daniel Joly et al. (2010)
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DZj", 40 % des poissons,
30 % des oiseaux et amphibiens
t 24 % de la [3ore se trouvent

UNE BIODIVERSIT fnenaczs dOextnction.
SOUS PRESSION
'« M¢ b GHV SRLVVRQV b GHV RLVHDX[ HW DPSKBLELHQ\
WLOHV HW b GHV PDPPLI2UHV VH WURXYHQW PHQDF«V G¢

QH Yo(# 2(:" 14 1=. # $%& ()# ($5."8%6%6(,)># 1"# %=+ &8/+0" $"# 1"# %="(#")# 1"# 8(90(4"0# :(/&+OWit * 1 & 2&S()&* #" Y 1 #/"$. Yokt 1"O#' &%6&" 3# ,().I"%0# 1(, 04 Yo(H [+A&* >H 1"H# % (# 1+)+/&*/()&* #1"
Yo(#/+4&* #1"0HC(Q0H# L #Yo(#*&I"#$* 0)&). 1., "#I+0"[:"# 1" H#2&*1&:"I0&)+#(, &' (Yo" #"Ytt:+4+) (%" # ["00* J$"O#" #"(>H#1"#%=(%)+/()&* #1"0#P*,"0# @.'&1"0>#1 #1+:"%*88"" )#1="08A$"0#"3*6
I"(I- (%" #TH#%=+$@"%%"#1"#%=R"3(4*,"; )&-."0#",:(@8&00(,)" O #" $*/"#1"#%="3)" 0&* #1"H#%=(4/8&$.%).I"#&.)" 0&";

S #*20""# 8(/#"3" 8% #-."H Yo" O# P* "O# @ . &1"0# 1.#)"I/&)*&I"#+22/" Yt . #$(1/"#8/&:8%+6 C(Y%AY%™ )>H* #*20"[:"# (# %o (/4"# 1"0# $O)"0# -."# %" 0# S@(,4™" ) O# $%&' () &-."0# ($$+6
A&+ TH Yo(# '&AI()&* # 1"# *2/".0"0# "08AS"0# 1=*&0"(.3# "V T# Yo(# 8/+0" $"# 1=8&,")+?1+0;H YoAI" JHY%"#1+8%($"" JH1"0# 0SAS 04 (/&,"O-.&#8/*4/"00" J#O&IH2*&OHBY. 0:&) " #:" I0#Y%"# */1#
N"#%" [#$O)+># %" 0% P*,"O# 2*S(AAI" O ")# %" Ok 8/(&/&" O 1"# Yo (#/+48* #8(/)&S&S" ) (. 34 $*/ /& T MOAYo*2"H - "# %" 04 "0BAS"OH# ) "//"0)/"0;# <&, 08>H# $="0)# 1*,$# (.00&H )*.)# %" #0"$)" /# 1"# %o (# BLSC
+$AU* A& "Of [+48&* (.3># &,1808" 0(2%" 0% (# 2% $)&*,,"" Y A%*2 (Yol 1"0H# '&I6&" . 3# ") (3  %"HY%* A#1"0HSO) 0#()%(,)&-." Ot &H#B* [I(&)HL)/"#(22"$) +#1(,0#%"OH#(, +"Of-.&H:&" " );
1+8%($"",)0# 1"0# "08AS"0;# D"8",1(,)># 0%.0# %="22")# 1=.,"# 8/"00&* # () @/*8&-."# 1+ET#

2%V S H(AAI (A HB(IHY% OHS@ (4™ ) OHSY& () &-."0>#%6=(%)+/()&*, #1"0# &%&" 34,().6

1"%0# 1" # %o(#1+48* ## (22(&2%&)H# ([E* 1=@.&H# 2*)"" Y# Yo(# 2&*1&:"I0&) ") # %" 0% (.)/"0#0"/:&$"0#

I 1. 0#8(/#%"0#+$*090) A" 0#i#

THY"O# 0':8$"0# 1=(88/%&0&*,,"" J# " # 1" [+"0# (%&" )(&/"0># 2&7?"0# +A4+)(%"0># "(#

8%)(2%">#?+&O#1=U. /", #B#

T %"0#0"/:8&3"0#$.%)./"Y%o0HY% 8+ 0% (. 3#($) & &)+ O/ +$/+() & "0#1&:"/0"0#B

THOL"O#0"/:&$"O# 1"#/+4.%()&* H8* [H# Y& &) [H#Y%=+*08&* #1"0#0*%0#"VH%" 0#&, *, 1 ()&* 0>#'(8&O0#(.00&#

8% JH8I+0" /" [HY(#-.(Yo&) +H1"H%="( #")#2(&"#2($"#(.3#:(|& () &*, 0#$%& () &-."0;



F|G 34 RfSERVO'RS DE B'OD'VERS'Tf DANS LES PAYS DE LA LO| R)Eces : DREAL Pays de la Loire (2016), RZgion Pays de la Loire (2017), Gallica BnF (iconographie).

OGIEDde8 Rayts delaitol Ron@eRi1 2022, 2022

Ay

Y it
Saint-Nazaire

;
s

5 5 a Roche;sur- o ¢
RZservoirs de biodiversitZ en 2022 S

@ Trame verte et bleue Les Sables- -~ @‘
() Trame verte d'Olonne S

= Sous-trame bocagere
@ Trame bleue
— Sous-trame des milieux aquatiques

Part des especes

recenszZes
en_France

prZsentes dans
les Pays de la Loire

Mammiferes
continentaux

Amphibiens

Reptiles

Mousses

Flore vasculaire



cHAPITREL Les Pays de la Loire, un territoire accueillant structurZ par son climat

[ERN
N

Au vu de ses impacts 5
sur le climat et la biodiversitZ,

UN TERRITOIR e Zta_lement urbain

onstitue un enjeu critique

DOMIN f PAR pour |Oavenir de la rZgion.
~Y
["%0#0% J# 1+0%/'(&0#0./)*.)#:&$)&"O# 1"#Yo=+) (%" J# .12(&, >H# 7#%=8&,0)(/# 1"0# 0*%0# (4/&$*%"0
M A I S F O RT E M E N T < #)*)(%>#* #$(%$.%"#-."#%(#0.8"/2&$&"# 1"0#)"1/"0# (/) &28$&(%&0+"0# (#8/"0-."# 1*.2%+#" )/
XY+ QUL THB(/H'3" 8% " #8%.0&" JOH#(,,+"Ott-."#3$.%)./"O#")#8Z) /(4" O#/"$. %" J#( #
SRLQW GH QH SOXV RFFXSHU GDQV OD U«JLRQ TXH b GI
ARTI F I C IAL I S f 3RXU DXWDQW OHV VXUIDFHV DJULFROHV RFFXSHQW X

GDQV OHV 3D\V GH OD /RLUH TXé¢ Oe«FKHOOH QDWLRQDOH

C(/'&H %" 0# $(/($)+/&0)&-."0 1"0# "08($"0# (4/&$*%"0# Y &A+/&" 0>#* #/")&" )# (.008H# Yo (# 18'&,
VIAOH Y%(/4™" Yt 2(G*, +0# 8(/# Yo=R*""# TH Y (# 2" J# 1=. #" :&/*,"" )# B/*B&S"H# TH# O* # V&* HLH# 2" #1="38%*&)()&*, OH THYb(-." Yo% H&Yo#2(.)#(.00&) O)#(00*$E&" [#%=(.4" ) () &* H1"#%" 14
&,0)(%%()&* #")# T#0"0# ($)8:&)+0># %" 0# 8(90(4"0# 1"0# C(90# 1"# Yo(# 1*&/"# ,"# % (&00" J# 1+OV@BH U ILFLH PR\HQQH TXL HOOH D JDJQ« #@HS"))H)'® R\HQQG
TX&XQH SODFH U«GXLWH DX[ VXUIDFHV QDWXUHOGHHYV  DIY$T:R* V8 W Q& REF QM6 #"S. b1 "GHR/ (AARFOBHI"DAB/R, B8 BEBHS@"8) "% 0#1=@" /28" 0H#")
HOOHV VH VLWXHQW ORLQ GHUUL2UH OHV VXUIDFHY¥ DJU L E'RHSBo)/"0#(/2*8$* VD0 FOHHENHD. MVoH> 1" #¥DXMIMHDEL ¥H%PO M R X
WHU OHV VXUIDFHV DU WBMEFEAS DAY &HID(4"" ) $%E ()& .">H#
%"0#0./2($"0#,()./"%%" OHE* " J#. #/0%"#"00" ) &"%#8.&0-. =" V66" 0#8" /™))" JH TH% (#2*&OH 1"HO)*BB.IHOHB(/)H", 2&, >HYo (#B/*8*/)&* #1"H#0./2($"0#(/) &28$&(%&0+"0H#1(,04%" O#C(Q0H1 "HYb(H1*&/"#8
WL HS(I7%,">H 1 HI(%", ) &SHYo=+*0&* #1"0H0*%0>H# 1"# (/80" [#%=&, 28%6)/() &* # 1" H#Y%o="( # "VBTHIRHE* # (K, 4# (&> (Yo;# CH/)HEB(/#%="3)" 08&* # 1"0# 41(,1"0# (44%*'+/()&* 0#")# %=()6
1=+8)&'&0" [#%(#/+08&%&" $"#1"#Y6(#2&*1&:"10&) +; V($)&:&)+# 1. #%8))*(Yo>H# %" # B@+,* A, "H#"0)# 8(/)&S.Yo&A/™ Yt (/- +H" # 1*&/"6<)%(,)&-.">#

DYHF SU3V GH b GX WHUU LWRE R, "8 KO, ED3H 98 LOBHO L V
C* [#%" 1#8%.0#4/(,1"#8(/)>#%"0#0./2($"0#,()./"% %" 0# 1" O#C (Q0H 1" HYb (H1*&/"H#0* JH1"0#0./12($"OF#" &%, "™ ) (. 3#-.=8IHO* YoA:">HYo=+) (%" J# /(& #$* 0)&)."#1* $# . #" E" #$/&)&-"H#
ERLV«HV IRU-WV ERVTXHWV KDLHV HW DOLJQHPHQWYV 8 8D6E(E &IHLNO#C(OB [#0b R &/ " #R RABT 0 1 ¥ (ST B) KAINOH S, 0+-." $"0H# 1" #%=(/) &28S:
1(,0#% (HI+A&* H- =THU=+S@"%%"H# ,()&*,(%">#"%%"0#0"# 180)&,4." )# (.00&H# B(/#%" /#™*/$" VW& 1"0HO* V04 [ &) (A" H#1"H#%="08($"#/./(%>#2/($)&*,,"" Y#1"0# @ (?&) () O#,() ./ "%0>#8"/)"#1"#
TH%="3$"8)&* #1"#-."%-."0#'(00&20# 1*'(,&(.34#")# 2*/L)0# 8/&:+"0# 1(,0# %="0)# 1.#)"//&)*&/"# ELRGLYHUVLW« DXJPHQWDWLRQ GX UXLVVHOOHPHQW PRL
C* J# %" # ["0)"># %"0# 0./2($"0# ,()./"%%" 0 1"# Yo(# [+A&* # 0"# /+8(/)&00" )# " # P* "0# @. & 1"O&YoHOH('8%&2&" #(.008H#% " 04 'S($) 01" OHS@(,4™" ) OH$S%& () &-."OHIHK %*) O# 1" HS @ (%" />#&.*, 1()
* 402" A+"04 "Y1 " #%(,1"0;# 1%, 4) " 80# ($$(8(/+0# 8(/# %=(4/8%$.%)./">#%"0#"08($"0# ,().6 0.2"/0&* 0>#+/*0&* #SO)&AI">H")$:;



FlG %OCCUPAT'ON DES SOLS DANS LES PAYS DE LA LO'REource:ftude Teruti-Lucas (2018).
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BT sols artificialisZs 3@51ha (11,%) [1] Landes, friches, maquis, garrigues, savane$4)L,4
B | | sols agricoles 210807ha (68,%6) [2] Autres sols agricoles (0/6)
BT Sols naturels 66328ha (20,66) [3] Sols nus naturels (0%)
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UNE EAU gg\g/(s)‘. les Pays de la Loire,

des eaux superbcielles

OMN|PRfS|:N | |:,risquenvt de ne pas atteindre
ABONDANTE le bon Ztat en 2027.
ET DfGRADfE
OHV SU«O2YHPHQWY HW OHV UHVVRXUFHYV 5«VXOWDW
VRXWHUUDLQHV OLJ«ULHQQHV ULVTXHQW GH QH SDV U«SIH

QHY(H2(" 1=, "#2(G (1" H%&)) /(%" #")#1=. HS@""% #@IL/*A/(B@&-."#B(/)&S. Yo&A/™" YH1" 0"# "YH+$*%*A&-."Ot- &t 1+28,&00" W #?* #+) HL H%="(.;

«WHQGX VXU bNP GH FRXUV GeéHDX O@éHDX HVW RPQLSU«VHQWH GDQV OHV 3D\V GH OD /RLUH

GRQW HOOH FRXYUH #Y/&)E%" MBIS@" 00 N8 RAM+A&* >H#"%%"#" #0).$)./"H_H#(* JHLHBI*2%A">H)/*&OH2(S)" JOHE" ™))" )>H(:"SHYo (#8/+1%' &, (,$"#1"0#"(.34#0.8"/6

%" 0#8(90(4" 04" V%" 048/ 8, $8B(%"0H($) 8:&)+OHO*$&(%"0>#$.%) /"% %" O H+$* ¥ &-."0;#D"8", 1 QRBR %60 " 0>H# 1 " HE /", 1/"#%=(8%" [#1 #B@+,* A, "H#%=(/)&2&$&(%&0()&* #1"0#0*%0>#%=(+

%(#0)/.$)./"# @OL/* A+ A& "H 1" HYo(H#/+A8* #O"HS(/($)+/&0"H# (00&HB(/H# %" # ¥ 2" #/+1.&)WH1"# ™ Y 1"O#$* JO# 1="( #")# %" 0# 8/()&-."O% (41&$*%"O# [&//&A() &* > # 1/(&, (4">H# (88*/) O#" #2"/) &% &6

(88" OHB@/+()&-."OH#(.-." Yot $*//"08* 1" YHYo (HB(/)H&'S*/)(,)"#1"O#B/+%A:"™" )0#0.8"/286 VDQWYV HW SURGXLWV SK\WRVDQLWDLUHVY 2Q QRWH SDU

B&"Y0>HI(H#:(/&(28Yo8) H (I- +"#1"OH1+7&) 04" Y% =+)&(4"#?(O# 1 #/+0"(#@91/*4/(8@&-"HU&DBBRUWAL Y LW «V DQWKURSLTXHV KRUV «QHUJLH Qe&éRQW FHVVc«
S 06" 04 B/+OA™ )OH 8% [HU="(H#8¥)(P%"H* #" $*/"#$" 3H# 1"0)&, +0H TH# %=&/I&A()&* # - &

F&, (%" ) >Hb(H +18*$/"H-.(Yo&)+H#1"HU="( #$* 0)&)."#1* $H+A(%"" )#.,"HOB+$828$&)+#/+4&6 RQW DXJIPHQW« GH b H QWaJ#% #8%(H4IN*4/(8@8&-.">#S$S="0)#" #!*&/"6

QDOH 3DV PRLQV GH b GHV PDVVHV GEHDX VXSHUILF)%(GRQBRY" GHEYBHDS, (59 SMER/D. " SIOHE N MBIGNE)HI6 @8%.0#(: (,$+"#D"8" 1(,)>#

\HB/"00&* # 0&4,&2&$() &4 =8%# 0=(4800"# 1"# 8/"008&* # @91/(.%&-."# [8I+%A:"™" )O# 1(, 0 %o(# 0&).()&* # B*.[/(&)# " $*/"# 0"# 1+)+/&*/"/# 0% .O# %="22")# 1"0# $@(,4™" ) 0# $%&'()&-."0;##

OHV FRXUV GeéHDX GH SROOXWLRQ GLIIXVH WUDQVIHUVNVETH7H#QEVE@ DoV6H 3/(,G{E0">G H S5+ &)W, 142 (SOTHAAYEAVMNL HLHAL)H 9" # (,,."Yott

FRXUV GeéHDX GH SROOXWLRQ SRQFWXHOOH DX[ @DFUR BROWXDBOMD/X GH MHW Y GWHIVGRD WL 2t H\ RABIIPLHQHY(#28, 813U U |

QLTXHV RX GH SUHVVLRQ PRUSKRORJLTXH REVWDFOHV VIHFFW®HILGEW IGRE L &N UGH DHV / RW U B YSHRIXVKUHD GHMGOAY6 RO RSH"Op# R |

JRQHV XUEDLQHV $X WRWDO RQ HVWLPH TXH VHXOV 56 (HER Y6 &P DANF R/ T = G318 JE B L NE R 46) AR HEU Ot AR QY Yoo X R ) 1+ " (8)#(22"$) +

«FRORJLTXH FRQWUH b ¢ Oé«FKHOOH QDWLRQDO®H LQGLTXDQW TXéHOOHV VXELVVHQW XQH DOW«UD

)& H)* WHTHY (H2* QOH+$ U A& "H[* #2* $)&*,"™" JH1"O#+$*090) A" O# 1 # &Y6&" #(-.( &-."H#

WHUUHVWUH FKLPLTXH PLFURSROOXDQWYV VS«FL#LTXHV



FIG. 4 fTAT fCOLOGIQUE DES MASSES DOEAU SUPERFICIELLES DES PAYS DE LA LOIRE

Source : IGN / DREAL Pays de la Loire (2020).
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En situation dOurgence
Zcologique,
|O& ux de populations

vers le littoral
UN ESSOR souleve plusieurs
D f M OG RAPHI Q U E|uestions critiques.
S O U T E N U C*.1#0(#8(/)>#%(#3$/*&00(,$"#1+*4/(8B@&-."#1"0#S*".,"0#%&) ) */(%"0# 1"#1*&/"6<)%(,) &-."#

HW GH 9HQG«H SURF2GH DYDQW WRXW GH OéDIIOX[ GH SR
b GH SHUVRQQHV 8J«HV GH >SBQHY'RXH#DBNELHBQ)"",)#*5#
'DQV OHV 3D\V GH OD /RLUH OD SRSXODWLRQ DXJPHQWH HQ/MHMBHAH,QHOHSE.PH()&* B)*) (SoHD)EVQHE K QHHOEA) BN 0HS"/) (&, "O#S*" . "0#%6&)) /(%" O#
VDQFH ELHQ VXS«ULHXUH ¢ FHOOH HQUHJLVMWU&EH ¢ Oe«FKEB ORLYUBIWMVRQD@MLTXHbBFHSHQGDQW OD SURSRUWLRQ SH)
KDELWDQWY VXSSO«PHQWDLUHV OD U«JLRQ SRXUUDLW POPHXGGBDVVHW O éREIOHEA D \G B &XISHLUNMDHPH\D W
GeLFL @#QH#S")"#)" 1(,$"#4%*2(%">#&I#2()#$"8" 1(,)# (00*$&"1# 1"#2*/)"0# 1&08 (/&) +0#
SXLVTXeét¢ OXL VHXO OH G«SDUWHPHQW GH OD /RLUH $W O D@D, E$¥'B) BLE MRHEST% 48~ 6" LIEBIQ H$%8& ) & O>BW="C0M# 1+'*4/(8@&-."#
SRSXODWLRQ DORUV TXeDXMRXUGEKXL LO U«XQLW#VHXO HR&H)M6=(22% .34 "1 8*8 Ko[) & |01 BHOOMOV 4 36" HooQ) P/ (J0H JEAR)BL"#)/* " I#1"0#/+8* 0"0#
OeLQYHUVH VRXV U«VHUYH TXH OHV HIIHWV GH OD SD @%GRE,.IOH EGHSBRY DB VH SURORQJHQW HW
PRGLILHQW GXUDEOHPHQW OD WHQGDQFH DSUaV O D 4DRHX O DWWIXRHQG ® Bl U SWLRL BIHN/VIHV BWKR QHOXSSO«PHQWDLUH G
(9", "#" )" 1# L HTHY+AAI"" YHI"$.%" 1#1(,04% (#a(/) @"#N"#Y (#'L"#2(G*, >#%(#1",6 81" 00(, YL H#8/+0" /" [H" )]+ 4+, +]"[H#%" O# &Y% &" 34, )./"%0#B
VLW« PR\HQQH GH OD SRSXODWLRMHGH OPDIXRQHQ WKDBHBEH[SRVLWLRQ DFFUXH GH OéKDELWDW GH ERUG GH PHU
Vo(# 25/)"H$* ")) &* # 1"# Yo(# 8+8.96()&* # 1(,04# %"O# P*,"0# ./ 2(&,"O# "}# %6&))*/(%"0:# <.#)*)(%># « URVLRQ VXEPHUVLRQ PDULQH
OD PRLWL« GHV /LJ«ULHQV RFFXSH b GX WHUULWRLUH 3baH QYO DV ¥ K «Y SRR UVOEH JUWQ GH SDUNRSXODWERQ OLJ
DXWRXU GH 1DQWHV 6DLQW 1D]DLUH $QJHUV HW /H 0D Q VBL)S.HSE* B)RVCH (.4 HH#(:"$H% (#(PHE ESND, COMZY+'18;Q
OéDJJORP«UDWLRQ QDQWDLVH UHJURXSH ¢ HO®H VHXOH b GH OD SRSXODWLRQ U«JLRQDOH



FIG. ¥EXTENSION URBAINE DANS LES PAYS DE LA LOIRE (vue de l'espace)

@ Occupation urbaine

Occupation urbaine gZnZrZe par Pixstart B Sentinel-2 Copernicus
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cHAPITREL Les Pays de la Loire, un territoire accueillant structurZ par son climat

[EnN
(o]

ProjetZe dans le temps,
cOest avant tout la sensibilitZ
UNE fCONOM | Eclirpatique de IOZconomie
DYNAM |QU E, ligZrienne qui ressort.

D IV E I RS I F I f E y U:")2$4)$->8(:2.$2>:)$ 14')($ 2.5 B:.$ <84<#'1%'9:. $ -"$ #8I"#((4)$ 2.5 ->"6('B'(85 864)4:
7'9:.$-'<8#')).$/.$6"4#"6(8#'.$6.((.$54'/$!"#$-"$544(.$64)B.#<.)6.$2./$.71-4' $/ #B'6./$
I\/I AI S EX P O S f E (SHEY%.I1IS" (A HS2.IS<H") 2SI E-./$:H#E&™)S#B<4) LEVW") ICX™")(W"G"#. $A) < #/$

HW /HbODQV PDLV DXVVL YHUV OHV OLWWRUDX[ R» GH Q
B4)6.)(#8.1$ (.--./$ 9:.$ -"$ 136%6.,$ ->"0:"6:-(:#.,$ -"$ /"-'6:-(#.,$ -"$ 64)/(#:6('4)$ )'B"-.,$
OH QDXWLVPH OH WUDQVSRUW PDULWLPH OH WRXULVPH

$YHF XQ SURGXLW LQW«ULHXU EUXW 3,% GH P L OO L D UiB)Y.$/36 MR BR $65H(G'B") (S (AT BAY'E - (8 ' (6 X LHBNLS '71"6(/$2./$6%")<.

IS % &' (") (" $-./$ 0"1/$ 2.5 -"$ 34'#.$ "55'6%.)($ 2./$ | #5447")6./$ 864)AT'D:I$ #.7"H; 7.)(1$6-7"(9:./$9: $#.//4#(H
9:&-/$ 97'$ 1-"6.)($ -"$ #8<'A)$ ":$ O:"(H'=7.$ #')<$ )"(4)"-$ 24H=H.$ ->2-.2..@H#")6.$
A:B #<).CD%E).;A-1./$.($0#4B.)6.;A-1./;FE($2>AG #HSI.$-"$7J7.$5"K4) $/4)$(":L$2.$ Y8H ("8 $.78-=7.$2.$->")2:/(# $#B<'4)"-. $-./86%6") (. #/$)"B"-/$2.$X");W"G"#.$#/9:.)($
B6HAY[")6.$2.1:/$-4)<(.7VS/18H# HIMS-"$741.)).9)"(4)"-. $B".) ($#.5-8( H#$-> /| A#$864; SAH($I"H#S.L.71-.,$2.5).$I"/$14:BAHS- SH./(#51:19:.$/.-4)$:). $8(:2.$2.8-5A<.)6.  $.:#4;
YAT'O:.$/4:(.):$2:$(## (4. HEN)5'), SM$6.((.$21)"7'9:. $64##./14)2$"//'$6.-- $2:5(":L$ 18)).$2.$->)B#4)).7)(  7,$->8-8B"('4)$2:$)'B."$2.$-"$7 #$-./$64)2"7) SMSI(#.$#8<:;
GeHPSORL TXL D DXJPHQW« GH © SRMQWHKOHPHOW b HOAUBQIISSMS-.4$.71-"6.7.)($"6(.-H$ .$-"$ 7J7.$5"K4),$ &')$ 9:.$ ->"((#'6(;
T8(HAIA-(").HS F.I$ 1 #54#T")6./$ 864)4T'9:./$ [>"66471"<).)($ 6.1)2")($ 2>).$ B'(8$ (4:#/('9:.$2:$-'(4#"-$ 1.1 $2>"&AH2S HA<H /] HSMS-"$5"B. - #$2.$ (. 718# 4./ 1-/$
T14.)(.$864-4<'9:.$-8<=H.7.)($/:18# . #.SM$6.--.$2.$-"$741.)).$5#" )K"/ H "<HB"&- IS/ HS- [S&AH2IS2.5-5A(-") (9. $9:.$2")/$- ISHB<A)/STBH 2'4)"- | $ - S HH"($
(S S(HA:B #$28<H"28 $I"HS->BHA/'4)$2.ISBE(/S.($-. $H#. (#" ($2./$1-"<./$9 $1.:$M$!.., $
P')$9:.$-.$/.6(.:#$2./$/ #B'6./B/4'($6.-'$9:'$64))"Q(S-. $!-/$<#")2$.//4#3.($9:.$6.-'$2.$ "66.)(:.#4)($-.$285'6'($54)6' #$5"6.$M$-"$2.7")2.H$

SUHE-(#.$1S<"H2.$1).$1-"6.$ TIAH(") (., $-"$#8<'4)$)>.)$ 64)/ #B.$!"/$ 74)/$/"$ B46",;
WLRQ LQGXVWULHOOH SXLVTXeDYHF b GHV HPSGRLV Q2. WHENSER ) I/ (HIER. QG BAO (. 50 V6 (35 HS-SBDB'S B/M:954.)($9:")($

1-:/$8-.B8.$2./$HB<"4)/$5H )KL IH' SFA)):ISI4:4S- #4156 (B'(8/$(#"2'(4)).—.1$6477.$ M$.:L$2>:). $54#(.$B:-) 84 &' (8" LB 4" (4)/$2.$(.7I8# " (#./$.($2.$1#86' ("(4)/$/:#$

LS TB("-- < S-S 64)/(#:6(4)$) B ., $ > <HA" T ) ("H.$4:$->"8#4)" (9., $-./$0"1/$2.$ OHVTXHOOHV VeDSSXLH MXVWHPHQW OHXU DQFUDJH ORFD
S 3AH.S-$I4) (S IS I1AHS S 2B A (85 2. #IS5-'=H /SRS BE<B("-,$7.):L#. $) " (17..$ PHQWDLUH 2U FHOOH FL UHSU«VHQWH DXMRXUGeK%L XQ T
7"696))./$"<H#'64-./ $T"H#A9:") #.,$-4<'1(9:.,$.(BHSOAHS/"$I"#(,$-.$/.6(. #$2.$-"$64)/(#:6; - 1$6"1,$6>./($24)6$-"$6"1"6'(852.$-"$#8<4)SM$ 7" Q(# . #$-.1$.55.(/$2./$6%")<.7.) (I$6-7";
(4)$.($2.$-"$#8)4B"(4),$9:'$88)85'6".$2.$-"$21)"7'9:. $2874<#"1%'9:. $-'<8#")).$.($2.$ (9:./$.(SMS/>1$"2"1(HB9:'S-SLHT . (H'$2.$H./(HS)S(HH# (4H.$"66:. ") ($IAHS/.I$% &,

> I1AH#$2 $->%" & ("($- (4#"- $"55'6%.5:).$"6 (B (8BS 714#(") (.$2")/$-"$#8<'4)$ASS-$#. 148/ ) (3 (")(/$.($-.#/$"6('B'(8/H

b GHV HPSORLVY , VRQ WRXU OH VHFWHXU WHUWLDLUH & PDUFKDQG HW QRQ PDUFKDQG & TXL
UHSU«VHQWH b GH OD YDOHXU DMRXW«H J«Q«U&H GDQV OHV 3D\V GH OD /RLUH \ FRQVWLWXH
$-. Bl 7 HS64) (# &: (. HSMS-"$644'//")6.$864)47'9: HT
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chapitre 2

CHANGEMENTS

CLIMATIQUES

CONTRIBUTIONS
ET IMPACTS DANS
LES PAYS DE LA LOIRE

Par ses caractZristiques, le changement climatique
confronte la rZgion des Pays de la Loire ~ une situ ation
particulisrement complexe.

Ene! et, comme il dissocie dans le temps et IOespace
les Zmissions de gaz " e ! et de serre (GES) et leurs

el ets sur le climat et sur le territoire, le changeme nt
climatique impose de mener de front une politique
dOattZnuation pour contribuer ~ la lutte globale

contre IOe! et de serre et une politique dOadaptation
ajustZe " ses impacts locaux. Dans tous les cas,

il est donc important de prendre la mesure

de IQinteraction entre, dOune part, le territoire des Pays
de la Loire et sa contribution ~ 10e ! et de serre,

et dOautre part, les Zvolutions climatiques globale s
et leurs rZpercussions dans la rZgion.

CHAPITRE2 Changements climatiques : contributions et impacts dans les Pays de la Loire
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CHAPITRE2 Changements climatiques : contributions et impacts dans les Pays de la Loire

N
N

I'HS&S SH (YS)H(S &I (*H(+,$-

I"HSY08: (H(")*"+#,-("H(I"/(01")(23452(/" 633%(/", 31" %1 %" #(/" O4*/" &'6*) (/" 76864/" (32(+4/12%(/"0,29
WDQW ¢ br& Oe«O«YDWLRQ GH OD WHPS«UDWXUH PR\HQQH PR

&eHVW OH SURGXLW GHV «PLVVLRQV KLVWRULTXHV GH *(6
HVW SDUIRLY WU2V ORQJXH GH O8RUGUH GX: VR3E @H SRIRW R[H C
GeD]RVZH 1

0DOJU« WRXW ORLQ GH G«FUR°WUH GHSXLV OD G«FRXYHUWH
VXU OH FOLPDW OHV TXDQWLW«V GH *(6 «PLVHV SDU OMV DFW

b HQWUH HW DX OLHX GéXQH EDLVVH DQQXHOOH UHT
SRXU DWWHLQGUH O8REMHFWLI G'H*D el BHARAIY=IA')(B DAL br
«YROXWLRQV GHV «PLVVLRQV GH *(6 OH * (& «ODERUH GRQF
FOLPDWLTXH

'DQV VRQDSSRUW SDU H[HPSOH OH JURXSH G&H[SHUWYV GLVWLQ
DFURQ\PH DQJODLY HQ U«l«UHQFH DX[ m WUDMHFWRLYHV UHSU-
?/H SUHPLHU RSWLPLVWH GLW m 5&3 } UHSRVH VXU XQH «YR
YHUV OD VREUL«W« TXL FRQGXLW ¢ XQH EDLVVH SURJUHVVLYH
FRQWHQLU OH U«FKDXIIHPHQW JOREDO ¢ br& SDU UDSSRUW ¢ O

&, OeLQYHUVH OH VF«QDULRb 5&3 TXL HVWLPH Oé«YROXWI
WRXWH SROLWLTXH GH U«JOHPHQWDWLRQ FOLPDWLTXH SURME
PR\HQQH GH br& GaVv HW P-PH GH br& GéLFL ¢

”"(QWUH OHV GHX[ OHV VF«QDULRV LQWHUP«GLDLUHV 5&3 HW
OHVTXHOOHV OH VHXLO GHV br& HVW IUDQFKL DX PLOLHX GX V
U«GXFWLRQ GHV «PLVVLRQV GH *(6 DYDQW OD ILQ GX V@2FOH ,
VLRQ GHV «PLVVLRQV PDLQWLHQW OH PRQGH VXU OD SLUH GH\
TXHOOH TXH VRLW O&éDPSOHXU GHV PHVXUHV PLVHV HQ IXYUH C
*(6 LO QH VHUD SDV SRVVLEOH GéHQ PHVXUHU OHV HIIHWV DYD

I"#$ "#$%&! &'%! ()*%+)*1*$,,*- 1 /01+21)%-*)1$'3-14546!)-1$7*+114544.11)189:;1,* '&)! ()!
%'I7)$/<! &=2%$*+'&>!;),)%($%-.! ='??)! 1)&! 2-/()&!*2 @ +'%$1+&2)&! -+ 1+&2)&!,'/*1 1$! ,*2&)%-
&A%-BC&)!&)1*$,,*-)%-!-'/-)&! $/<! &=2%$*+ &IHEN*-1(/!189:;.1=)! &'%- $/8&+!=)/<| E/+!
&'%-1?)%-+'%%2&!+=+>



FIG. & SCfNARIOS DOfVOLUTION DES TEMPfRATURES MONDIALES

Source : GIEC (2014).
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CHAPITRE2Z Changements climatiques : contributions et impacts dans les Pays de la Loire

N
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UNE RfGION
FORTEMENT . | i
CONTRIBUTRICEY 8, Cemrenecarine
E LOEFFE hvoisine 60 MteqCO -.
DE SERRE

7RXW HQ VRXOLJQDQW OéLPSRUWDQFH GH O&é«OHYDJH ERY
W«V «FRQRPLTXHV 0&éDQDO\WH GHV «PLVVLRQV U«JLRQDO
GX QRPEUH GéKDELWDQWYV & GH b VXU OD GHUQL2UH G
6L OHV «PLVVLRQV GH *(6 UHMHW«HY ¢ O«FKHOOH GHV BOWYOEBHOODI RERMWH GQ8RQ®DYFW G OHRSIRPMUVXH GX WHUULV
GLUHFWV VXU O2«YROXWLRQ GX FOLPDW GH OD U«JLRQ O®HW BDMHB\W RLL HRILYHHRM FRGFRRP G CoH :KDEEVQBIHI L H |LC
LPSRVH Q«DQPRLQV GH U«GXLUH GUDVWLTXHPHQW VRQ HPSUHHRWWHKDWE FO4Y SBRGXLBDVUSHWUBROLHUV UHSU«VHQW
XQH DQDO\VH G«WDLOO«H GH VD FRQWULEXWLRQ ¢ OéHIIHBREH DHUSHWHNRD & RIQF LD GERIH QWD IOH QDWXUHO , 0&LQ
PDUTX«H OD SDUW GHV «QHUJLHV UHQRXYHODEOHV QH G
(Q OHV 3D\V GH OD /RLUH RQW UHO&BFK« GDQV OéDWPRYBRPPHH FROWURQVbOGH QVHTE&?2
5DSSRUW« ¢ Oé«FKHOOH GH OD SRSXODWLRQ U«JLRQDOH OH QLYHDX Geé«PLVVLRQ OLJ«ULHQ Vé«O?2YH
GRQF ¢ bVBPMTU&RDELWDQW 2U ¢ FH SUHPLHU YROXPH GH(Q(6 QP DWDEHBXMH GHW «PULR/YLRQV U«JLRQDOHV VXU OD GX

LO FRQYLHQW DXVVL GéDVVRFLHU OHV «PLVVLRQV LQG L UWHFOMHV HFK 0 B HM JLFRLQY VHARQLVP GH W HFWHYV @ H b HQWUH

bOWHT&?2 ¢ XQH PRLQGUH FRQVRPPDWLRQ GH FKDUERQ ¢ B FHQWUL

4bOD EDLVVH GH OD FRQVRPPDWLRQ Gé«QHUJLH SDU KDEI

N HS%& &)< (14,11 &I (" &*#1/&, /01", 12"*/13-%!1" 4% " U (! U«SHUFXWH OHV DFWLRQV HQJDJ«HV GDQV OHV EsWLPHQ
'DQV OH G«WDLO O@éDJULFXOWXUH UHSU«VHQWH ¢ HOOHDREXIORHJH Wb O SHHIVL KB E I Wk RNSIBR YIWRGBIO HAQ HU J « WL TXHV

GLUHFWHV GH *(6 $YHF b GHV «PLVVLRQV GH *(6 H&ibXQH EPLWVEHQ@ASRUW GRXWPHUYVLRQV GLUHFWHV LVVXHV

FRQVWLWXH OH GHX[L2PH «PHWWHXU GH *(6 GDQV OHV 3DRDL&/HXQB MW EHYD QWb OBHVAAWENY GHVXHV GX "WUDQV S
OeLQGXVWULH HW FHOXL GH OD SURGXFWLRQ Geé«QHUJLH&TES LSH.5& QDB IS QMY ,-& RIRAK @ .31 05+ G/RBO(4APK, 5/64+)8-&' ()$++55
VLRQV U«JLRQDOHV OD FRQVRPPDWLRQ «QHUJ«WLTXH WRWDOH b b



FIG. # fMISSIONS DE GAZ E EFFET DE SERRE DANS LES PAYS DE LA LOIRE Source : Basemis Air Pays de la Loire (2022).
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FIG. & fVOLUTION DES fMISSIONS DE GAZ E EFFET DE SERRE PAR INTERCOMMUNALITf Sources : INSEE (2009), INSEE (2018), Basemis (2018).
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CHAPITRE2Z Changements climatiques : contributions et impacts dans les Pays de la Loire

N
(o]

Sans rZduction massive des GES,

UN CL”\/lAT RfG|ONA|.lang|on comptera 95 jours

DE MOINS EN de chaleur par an avant 2100.
MOINS TEMPfRf , SOXV ORQJ WHUPH OHV «FDUWV HQWUH OHV GLIIl«UHQWYV

WDQGLV TXéXQH U«GXFWLRQ JOREDOH PDVVLYH GHV «PLV

UDPHQHU OD KDXVVH GHV WHPS«UDWXUHVY OLJ«ULHQQHV D
3DUPL OHV FRQV«TXHQFHV GHV «PLVVLRQV PRQGLBOHV GH *(6 SRXHW SSROUWILOXK® GHWDBDVWHJIHIDLUH SRXUUDLW DX F
OD /RLUH Oeé«YROXWLRQ GHV WHPS«UDWXUHV HVW DXMR XSk@EOKWXX UHY SMHXUDSHYFIHSWEEObBr& FMRIOHHDEIX VMR T XL

1(61+22+1-$,+8.,/28136/, 71 +4+)&$*-)2$,+2$.1(08-)+2$*30+)) +2$+)$-99+08-)&$+)2+4:, +$

OHV «FRV\VW2PHV HW OD ELRGLYHUVLW« U«JLRQDOH OD VID@QWW RXW KHDVE EW D QMX\WH 8 W TOHHX VRRRIQMY GOHHY IMF«QDULRYV F
PDLV DXVVL OHV V\VW2PHV DJULFROHY HW OD SURGXFWLROQXHQBHY«MKDOQYHHIPHQWY VHURQW WRXMRXUV SOXV DFFHQW
SOXV PDUTX«V DX VXG HW ¢ OeLQW«ULHXU GX WHWULWRL

51" 16#*3,. 131" 6S 7/ &I H(L I/ # (A (1 OD 6DUWKH TXH VXU OH OLWWRUDO

'«M¢ WRXV OHV UHOHY«V IRQW DSSDUD°WUH XQH ¥O«YDWLRQ PR\HQQH GHV WHPS«UDWXUHV GeHQYL

URQ br& HQ VRL[DQWH DQV 'HSXLV RQ REVHUYH P-BH. XRIBSIEFINIQY.UDVOIIR'Q GX SK«QR

P2QH DYHF XQH «O«YDWLRQ GH OD WHPS«UDWXUH PR\HQQH GékO «Y D&V WRX VGEOIN VWHR DQNDWXUHV PR\HQQHV YLHQGUD
QRPEUH DQQXHO GH MRXUV FKDXGV DXWUHPHQW GLW FHX

'DQV OHV WURLV SURFKDLQHV G«FHQQLHV HW ¢ OD IDYHX®BLGXYHSERQRWHAQEWX B/EOLMH BIWLHD ©166 B «¥BWKRQVVLRQV GH

GHV WHPS«UDWXUHV UHVWHUD SHX VHQVLEOH DX[ SROLWWIQRQMHO GEQWWkQXPWLRGREXRYVEDUXHDBORUWWM ¢ OD$S«ULRC

br& HW br& SDU UDSSRUW ¢ OD S«ULRGH GDQV XQH FRQMH@®LESWePEVWOIFB&H PHVXUHY GH U«GXFWLRQ HII

OD KDXVVH DWWHLQGUD br& ¢ br& HQ GDQV OH SL® H REHMD WFWYE D UMRK U3&BKDX Y HKSSO«PHQWDLUHV$SDU D¢

XQH WHOOH DXJPHQWDWLRQ 1DQWHV HW $QJHUV SRXUUDDIHQW B &RV FIDIHL FHH W RBHIVOW B P SKUILWR QUSIR/X UUD L'W DOR U

DQQXHOOHV PR\HQQHV «TXLYDOHQWHYV ¢ FHOOHV GH %LDUHRW] VRPY ODHYGHRGHIRXUV GDQV XQ VF«QDULR GH IRUWF



FIG. & fVOLUTION DES TEMPfRATURES DANS LES PAYS DE LA LOIRE Source : MZtZo France (2021).
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CHAPITRE2 Changements climatiques : contributions et impacts dans les Pays de la Loire
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+LVWRULTXHPHQW UDUHV GDQV OHV 3D\V GH OD /RLUH
SRXUUDLHQW HX[ DXVVL \ DXJPHQWHU 'H MRXUV SDU I
OHXU QRPEUH SRXUUDLW DWWHLQGUH GDQV OH SLUH G
2U ¢ FHWWH SURJUHVVLRQ LO FRQYLHQW GéDVVRFL
WHPS«UDWXUH QH GHVFHQG SDV HQ GHVVRXV GH Dbré& |
HOOHV SRXUUDLHQW DXJPHQWHU MXVTXeé¢ QXLWYV SDU
WLRQ LPSRUWDQWH GHV «PLVVLRQV GH *(6 OHXU QRPEU
QXLWY SDU DQ YHUYV HW P-PH ¢ QXLWYV SDU DC

51"+ -11"&I1"09, (113" #(1" ($/-11" . (1" *+:31"
$YHF OD KDXVVH GHV MRXUV FKDXGV OD U«JLRQ GHYUD
GHV YDJXHV GH FKDOHXU TXL FRUUHVSRQGHQW ¢ GHV S
OHVTXHOV OD WHPS«UDWXUH PD[LPDOH HVW VXS«ULHXU
RQ FRQVWDWH TXH OHV 3D\V GH OD /RLUH RQW HQUHJLV
HW TXH ORUV GHV FLQT G«FHQQLHV SU«F«GHQWH
VHURQW DXVVL SOXV SU«FRFHV GDQV 0&éDQQ«H SOXV O
XQ VF«QDULR GH EDLVVH UDSLGH HW IRUWH GHV"«PLVV]
SO«PHQWDLUHV GH YDJXH GH FKDOHXU SXLVVH ~WUH FI
UDLW DWWHLQGUH ¢ MRXUV VXSSO«PHQWDLUHV GeéL
GeDWW«QXDWLRQ HIILFDFHV YRLUH ¢ MRXUV VXU OI

1"3101("#3$-31"%4"&1"43$%8&"1."&1"-1(

/HV YDJXHV GH IURLG G«VLJQHQW GHV «SLVRGHV GRQW
SHQGDQW OHVTXHOV OD WHPS«UDWXUH PR\HQQH GHVFH
WDLQ VHXLO b br& &RQWUDLUHPHQW DX[ YDJXHV GH

UDUHV GDQV OHV 3D\V GH OD /RLUH 'HSXLV YLQJW DQV

QRPEUH GH OHXU GXU«H HW GH OHXU LQWHQVLW« 6XU
VRL[DQWH TXLQ]JH DQV FLQT VHXOHPHQW RQW HXS$OLHX
OD GHUQL2UH3HX ¢ SHX HOOHV SRXUUDLHQW P-PH GLVS
ULHQ ¢ O@H[FHSWLRQ GH FRXUWHV YDJXHV GH IURLG TXL
VLRQV JOREDOHV GH *(6 SRXUUDLHQW U«DSSDUD°WUH L

'H OD P-PH IDORQ TXHO TXH VRLW OH VF«QDULR OH QF
IDLEOH GDQV OD U«JLRQ @ GHYUDLW UHFXOHU GDQV OF
FXOLHU GDQV OH QRUG HVW GH OD U«JLRQ (Q IR®FWLR
OH QRPEUH DQQXHO GH MRXUV GH JHO VXU OD S«ULRGH
UDSSRUW ¢ OD S«ULRGH



FIG. 16 fVOLUTION DES TEMPfRATURES DANS LES PAYS DE LA LOIRE Source : Euro-CORDEX (DRIAS-2020).
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FIG. 1¥ fVOLUTION DU NOMBRE DE JOURS CHAUDS DANS LES PAYS DE LA LOIRE

Source : Euro-CORDEX (DRIAS-2020).



FIG. 12 fVOLUTION DU NOMBRE DE VAGUES DE CHALEUR DANS LES PAYS DE LA LOIRE Source : Euro-CORDEX (DRIAS-2020).
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Tous les scZnarios prZvoient
une baisse sensible des ressources

UNE SITUATION en eau souterraines de la rZgion

et une diminution du dZbit

HYDI RIQUE de ses rivieres.
)LQDOHPHQW GRQF FéHVW PRLQV OH YROXPH DQ®XHO V
XQ FKDQJHPHQW TXH OD U«SDUWLWLRQ GHV SU«FLSLWDWL

$YHF O0é«O«YDWLRQ GHV WHPS«UDWXUHV O&é«YROXWLRQ DRRWAJFRM\GUNVEIXBNLHDIBDDYKH ROQOH/IGWMXDWLRQ K\GULTXF
[L2PH FDUDFW«ULVWLTXH GHV G«U3JOHPHQWY FOLPDWLTXHYVY 'DQV OHV 3D\V GH OD /RLUH 0Oeée«YROX

WLRQ GHV SU«FLSLWDWLRQV FRQVWLWXH XQH YDULDEOH SedXN-2oQoN 9B383%MI'BEBUWLTXH TXH OD U«JLRQ DIILFKH

XQH VLWXDWLRQ K\GULTXH G«M¢ IRUWHPHQW G«JUDG«H 4XéLO VébDJLVVH GH OéLUULJDWLRQ DJULFROH GH Oé«OHY
'HV FKLITUHVY TXL UDSSHOOHQW TXH OH SDUWDJH GH OD UBNVRXSBERGXFWDRQHWOWRQ«XMOXH UDHWVRRLA@GLVVHPHQW GH

2+1()&S$*()0$H+28+): +/<$+$.,/2$+)$.,/12$2+)2", +2$.(/1$,5-*-.&-& () $*+$,-$136'()$-/<$08-)" GHV 3D\V GH OD /RLUH PRQWUH XQH IRUWH G«SHQ®&DQFH
JHPHQWY FOLPDWLTXHV OD FURLVVDQFH GH OD SRSXODWLRQ YLHQW «JDOHPHQW

YRLHQW XQH EDLVVH VHQVLEOH GHV UHVVRXUFHV HQ HDX
51406 SR H(1+9%6112<"6$%/" ($/-'<"6,%" #(1"%/.!/"1" XQH GLPLQXWLRQ GHV G«ELWV GHV ULYL2UHV PDUST X«H H

"«“WHUPLQDQWH SRXU OéKXPLGLW« GHV VROV HW OH U«D SEU RLYQ VAR @@K Wik QX HG 00 D H/XHDW LR&E WRI®O OD SOXV FUL
WLRQ GX U«JLPH GHV SU«FLSLWDWLRQV VH U«Y20H$ FHSH @GGINVQUAL YSLG X ¥ \G D WIWFH DGIWE VIR BRLXY TBXOH/ RHOXIDX DQQXHO
GHV WHPS«UDWXUHV HW LPSRVH GH UHVWHU SUXGHQW H@ PDWL2UH GH SU«YLVLRQV 7RXWHIRLY PDO

JU« GHV GLYHUJHQFHV GéXQ PRG20OH ¢ OeDXWUH "LO UHV,Wa SRMAE B HG I6 HD GHHI[DIRD H XRQ THKRHWLWH @XH OD UHVVRX
GDQFHV GH ORQJ WHUPH TXL UHVVRUWHQW GDQV WRXV OBNRWEJRQULRVHE ORRERWLFR®R GX QLYHDX GHV «PLVVLRQV
5)&+)2'9'0-&'()$*+2$.130".'&-&' () 28+&$,+/1$-/64+)&-&'()$*/1-)&$,53&3%$%$/)+$+4)/&'()$*+$ VDQWYV 2U FHOXL GH OD /RLUH VHUD SDUPL OH SOXV V«Yal
OeLQWHQVLW« GHV «Y«QHPHQWY FRXUDQWY HW OHXU EDLSVHVHQHIQWWBIKHW b HW b VXU OD PRLWL« GH OD VXSHUILF]



FIG. 13 fVOLUTION DES FORTES PRfCIPITATIONS DANS LES PAYS DE LA LOIRE Source : Euro-CORDEX (DRIAS-2020).
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FIG. 14 TERRITOIRES E RISQUE IMPORTANT DOINONDATION Source : GZorisques (2020),
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BIM 09131 (1A R LI < (1Y VT (L (S -1 'DQV OHV SURFKDLQHV G«FHQQLHV OD WHPS«UDWXUH G
$X YX GH VD IU«TXHQFH HW GH VR -$2G08+HQ24$0(RBME.TN S S\RAFEWKHOOHPHQW br& SHQGDQW OHV PREDMRXWSEORVDE
GHV FRQV«TXHQFHV OHV SOXV SU«RFFXSDQWHV GHV FKDQXQ® VHEWRY G S UREW EF N HVX S\RTOUH ODHV «UkRBD X[ GeDFKHPLQH
ELHQ TXH OH WHUPH GH V«FKHUHVVH G«FULYH HQ U«DOLWSRWURAY SKEQWPPQEVPXKPVVWEQOWIHYOBQWKAKH XIILVDQW O
UHVVH P«W«RURORJLTXH TXL G«VLJQH XQH S«ULRGH SURDMRIQDOHR WBVH XRU HBLVBH X BWIL@ QIO MEEIOMY 2U ¢ OD ILQ GX \
OD V«FKHUHVVH DJULFROH TXL UHQYRLH ¢ XQ QL¥HDX GE®OHXFKGEM « IS HYV \BRGD U QWSISRWMNWQ W CBRSUYULRGH $ |
OHV FXOWXUHV OD V«FKHUHVVH K\GURORJLTXH TXL FRUB&WSRWYDBW XRQQIRKDUDDL@REEDOUPHQ G EPYW OD U«JLRQ XQ
GHV U«VHUYHV GéHDX GLVSRQLEOHV GDQV OHV QDSSHV DTAMSBRYEOKVHENRLUVE OB FVXUWNOPRRURNHGBKHDIXRGH" VDQV F
FROH VXSSO«PHQWDLUH SU«YLVLEOH RX FHOOH OL«H ¢ Oél
/HV V«FKHUHVVHV P«W«RURORJLSIXH\K YR GWUERGHIF® YR ORQIWH DYHF
XQ WDX[ GH SU«FLSLWDWLRQV $)XQMRKVGR KX LGR QO PRPE\WM B GHQ Y O DDYKHFLRQ EDLVVH GX G«ELW GH OD /RLUH O SUREL
HQYLURQ MRXUV GH V«FKHUH®QVH P ONEKUBD R J IMTR¥U § DHIQDP RTHILAH. W« HW GéXQ G«SODFHPHQW GX ERXFKRQ® YDVHX
VXU OD S«ULRGH GH U«l«UHQFHVXUH R» O'®RPAFOWUPBFH HWDOWLDWRQWIPMJIWDLQHY IRQFWLRQV «FRORJLTXHY GH OD
GHV V«FKHUHVVHV P«W«RURORJLTXHV G«SHQGHQW GX FKDRYW MHMQ & H FORIP\DHDLXITXKIL YOI QWROKQ P-PH WHPSV OH S
WLRQ ¢ O«FKHOOH U«JLRQDOH VHUD GRQF OL«HWDRHALYHWEIRY WRIGHILRE\G R R OV CHWMVE B U(BIQQHY DLQVL TXe¢ XQl
TXeXQ VF«QDULR GH U«GXFWLR @AY VEH Y®ID« SO WD E WD GHPRBHEWYRQ GH OD FRQFHQWUDWLRQ GH O&éHDX HQ R[\J2
UHPDUTXDEOHV VF«QDULR 5&3 OXIOHODEVYBUSR«Y&BIHU X QHXDIGXIHWHLRYW OD ELRGLYHUVLW« ORFDOH
GHV V«"FKHUHVVHV KLYHUQDOHY GH MRXU GéLFL ¢ " HW XQH DXJPHQWDWLRQ GHV V«FKHUHVVHV HVWL
YDOHV GH MRXUV VXU OD R-BMN 9 kUA®IGHO e®XFILP K @V DIW L R-Q"EBRIKAN 0T LI 3RI=E406112"1."(I"'#:01™, 21,9211
DWWHLQGUH MRXUV SRUWD GWVDORAKHOBVEXY«H$MNQAYDIDOITHY ORRANXUPHQW 0&«O«YDWLRQ GHV WHPS«UDWXUHYV
(Q P-PH WHPSV OD U«JLRQ SRXUUDLW VXELU XQ $DO O R RIGI\W HSRX UG H | 0DV SGH LRRV \GHHU MR ODV KB XVVH OHV SU«O2YH
N+$ *4Y/&' () *+2$ .31'(*+2$ *+$ 2(,$ 8/4*+$ +&$ /)$ -22708+4+)&$ 01('22-)&$ *+2$ 2(,2% DXVVL ¢ OeLQGXVWULH DX[ ORLVLUV RX DX[ SDUWLFXOL
HQ WRXWH VDLVRQ DX SRLQW TXH OHV UHFRUGV GH V«FKHBHOULVYHHREOBE UV KQVULRD MRYUOSIRXUHMDYRRWFHY HQ@® HDX C
GHYHQLU OD QRUPH GDQV OH GHUQLHU TXDUW GX VL2FOHG XDBLMOPI) KDE U IOTDX I8 XAHH \GRHON VHWF KBIAKHOWWHW LRQ GH OD W
K\GURORJLTXHV DXJPHQWHUDLW DORUV GH SOXV GH b WNWUHUB2PHWHDSXDWAGMKNHIWWE BDHHEXIOOWAISOHY SK«QRP2QHV !
OeDPSOHXU GH OHXUV HIITHWV 3DUPL HX[ RQ SHXW FLW H U5EH3/1KK)$S B FSR'2-Q4S 16+GSH(/UHE VESHDOSW/IBR/QI(BE-R DG Vb 2-,)'2-8' ()%
GHV DUJLOHVY GRQW OHV FRQV«TXHQFHV PDW«ULHOOHV S RX BHIR GIY)0SALHE 1 OHRS [B-054-RRHD) B+ 5 BAOH)STLEH) S+ . 6, M &2=$,-$:-'22+$*/$

RQ FDOFXOH TXH GeéLFL ¢ OHV LPSDFWV J«RWHFKQLTXHW BBIX &&RKHUMY VHWFS RXQDDHPG\@ VW XEeHVW GRQF O&HQ\
PHQWHU MXVTXé¢ b HQ 9HQG«H HQ /RLUH $WODQWLTXHGHNYGB GMVOGHODH © b RHOW F RILRIY SHY WIVS2FHV Y«J«WDOHV H
SRUW ¢ HW GH b ¢ b HQ OD\HQQH HW GDQV OD ®ROQWKH «JUDG«HV YRLUH FRPSURPLVHV 2U FRPSWH WHQ>

K\GURJUDSKLTXH OD U«JLRQ VH WURXYH SDUWLFXOL2UHP|
@!'%$/"™13"()1,1"#$.,>(! PHQW FOLPDWLTXH WRXW SDUWLFXOLa8UHPHQW OHV EDVV

'DQV XQ FRQWH[WH GH FKDQJHPHQW FOLPDWLTXH O¢éDSSHRY<NQR Q QM MNW@AX DHQHHEN GBRWIELH OH U«FKDXIITHPHQ\
GHYLHQW ELHQ ORJLTXHPHQW XQ HQMHX PDMHXU 'DQV O P IPHANDWWHIXRY BRRBPHVD IS O/VXPRRQQBW GDWLTXH /RUVTXH
O&eHDX SRWDEOH HVW SU«OHY«H GDQV OD /RLUH HW R» SRMIW RRL QMRE@LIFL ®HQ WX DY HW «OBHSQ@ EH R K H BWIDEDWVYDJH GH\
OD WHPS«UDWXUH GH OéHDX QH GRLW SDV G«SDVVHU brO@eAMO®ELEX I®H ODH/ RRQHN \8 HWWHUKG UDEMHWHU XQH Y«ULW
G«WHUPLQDQW SRXU OéDSSURYLVLRQQHPHQW U«JBRQDO OBUFDARBBXUG@M(GCESOXUDHXEY GBQ MW IXHOHY GH VDXPRQ
OD OLPLWH HVW IUDQFKLH HQ «W«



FIG. 1% fVOLUTION DE LOHUMIDITf DES SOLS

Source : MZtZo France (2019).
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Quel que soit le scZnario,
le niveau de la mer continuera
de sOZlever sur le littoral ligZrien

UN SYSTEME dbici " Ia bn du siscle.

UDSSRUWHQW ELHQ XQH WHQGDQFH GXUDEOH DX U«FKDXII
DWWHLQW G«M¢ SOXVLHXUM KB\ 2RI GXRG HRIQ S HXW DXV
ULVTXH TXH OHV HDX[ GX OLWWRUDO DWODQWLTXH VHURGC
$YHF XQ OLWWRUDO «WHQGXDVXWIERAVGEM 3DANRGH OD /RLBHQMW WUMSRUBWH®Q DPSOLIL«H DFLGLILFDWLRQ DFFUXH
ORJLTXHPHQW H[SRV«H DX[ U«SHUFXVVLRQV GHV FKDQJHPHQWYV FOLPDWLTXHV VXU OéRF«DQ PRQ

GLDO WHOOHV TXH VRQ U«FKDXIIHPHQW VRQ DFLGLILF D W,0R&Y4%0,.A8D&IGREGDWDWLRQ 4XRLTXH QH GLVSR

VDQW SDV GH GRQQ«HV TXL SHUPHWWHQW GH SUHQGUH O 3 PHMXW X «B HSKD FXH) GFRBXISHRBAR2QHKBHUILFLHO Oé«Y|
¢ O«FKHOOH GHV 3D\V GH OD /RLUH LO SDUD°W GRQF XWIL&DHNG RNG K#D §S® H WOHDU YD\ )8 W) RIRHNDVXX T XIIO RHEQ X R QSN U L E X |
SRXU PLHX[ DQWLFLSHU OHXUV SRVVLEOHV LPSDFWV VXU OB BKDLQRIMPHQW FOLPDWLTXH (Q P-PH WHPSV 0Oé«O«YD\
U«GXLW VD FDSDFLW« Ge&DERRWY SVXIHR QM BXWEP HQWS OHV |

1309, 14416!/."&1"OA.(,/.%7?1! XQ SXLWV GH FDUERQH HVVHQWLHO SRXU OD U«JXODWLRGC
*OREDOHPHQW OH U«FKDXIIHPHQW PDULQ D G«M¢ GDYDG®WPISOBURIBAYYQ PRQEROPWVDGXEGRIWE« b ¢ b GHV «PL
QLHU VL2FOH TXH GHSXLV OD ILQ GH OD GHUQL2UH$ «ULR&H $ODFLDLUH LO \ D HQYLURQ bDQV

2U OéRF«DQ PRQGLDO DEVRUEDQW OD SOXV JUDQGH SDUW GH O&H[F«GHQW GH FKDOHXU GX V\VWaPH
FOLPDWLTXH VRQ U«FKDXIIHPHQW GHYUDLW HQFRUH VéDPSHBEHRQEW GWQ 0 D MWVUS QRFRDRQWV RRXx FIMQ GLRWWGH GH FDUER
2Q FDOFXOH DLQVL TXéLO DEVRUEHUD ¢ PLQLPD GHX[ ¢ TXHDW@HDRLFHSOKV GIH) WKDOGIK UXQeS Rk GROPQIH QGEDFLGLILF
GX VL2FOH TXeHQWUH HW VF«QDULR 5&3 HW P-OH &R X JFRLYWSD B0 G\D @& DOMPR]VBSHKaUH '«M¢ RQ FRQVWDW!
GHV VF«QDULRV3DBRABOO2OHPHQW ¢ OeLQVWDU GHV «YROXWQRKD/X AGIL P B W LDT JGH. P VK UG/ W U H & $2(/; (/DR \BBR8-6,B96, (G « F H G
OHV YDJXHV GH FKDOHXU PDULQHV @ GRQW OD IU«TXHQF HEDEHY WRQ « M WDLFFFHU YORK ¥V BXHU @LeUAH\G GWKH®HY RF<DQV D |
QLHV @& GHYLHQGURQW SOXV QRPEUHXVHV SOXV ORQJXH VG >X\OXUY LIHDW O QN V UK\EG XFRKUIRQ L P B SRMWOVRUBRRR \E2K2UH O
SOXV « WHQGXV HW SOXV PDUTX«V SRXUUDLW P-PH DWWHLQGUH b ¢ OeKRULJRQ " 2U TX

PLQ«UDOLVDWLRQ GHV FRTXLOOHV HW VWUXFWXUHV FDOF
$ERQGDPPHQW G«FULW ¢ Oé«FKHOOH JOREDOH OH U«FKDKHIWHKFEQYV RFRO@QX V X K HWVVMWE HAB MFRIXUSOOXQFWRQLTXHV  &H
©99'0", +$>$4+2/1+1%,(0- +4+)&$+)$,5-12+)0+$*+$*())3+2$%2.()':, +2$.(/1$,+$,'&&(1-,$,'63" ¢ OD G«JUDGDWLRQ GHV LQIUDVWUXFWXUHV WHOOMV TXH ¢
ULHQ &HSHQGDQW OHV UHOHY«V U«DOLV«V DX ODUJH GH VOHFWU R QY BV KD W SERIQQWVOML WRMORH DB *DVFRJQH
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DES fVf NEMENTSaeS Pays de la Loire

evront faire face aux cozts

EXTRae&eMESde plus en plus ZlevZs
PLUS MARQU fS des ZvZnements extremes
‘tels que les tempetes
PI—US FRfQuENT les feux de forst.
ET PLUS COOTEUX
S-WH ;\QWKLD VXU OD FI{WH DWODQWLTXH 6L OéRQ VeHQ \
QDWXUHOOH LQRQGDWLRQ OHV FRPPXQHV OHV SOXV WRXI

9RLO¢ G«M¢ TXHOTXHV DQQ«HV TXH OéRQ Y«ULILH SDUWRGMNV GIRKXW \O B eHDXGEHT®E OHIERQ Q&HBHQWDQW GeDXWUHV
FOLPDWLTXH PRGLILH HQVHPEOH OD IU«TXHQFH O®LQW H QV-B\)2cS$)(@ 34+)E$PQS, FHIIHEBY/ ST PR+GX-4) &GH &8 /BT (1S44-«) QIR+ 2$132+-/<$++$
P2QHV P«W«RURORJLTXHV H[WU-PHV GRQW LO SHXW DXV V ERRWHFNHODH YUY X VS OtX & HYORIVY HD X[ VDQV
SU«F«GHQW '«M¢ RQ UHO2YH TXH OH QRPEUH WRWDO GH FDWDVWURSKHVY QDWXUHOOHV D SUHVTXH
GRXEO« GHSXLV YLQJW DQV SDVVDQW GH HQWUH SHWBHB.I" 10%(,/", 3R XU OD S«ULRGH

@ 'DQV OHV SURFKDLQHV G«FHQQLHV HQ SOXV GHVAXRYTXHVOMRF WHP SHWHVE PRUNQRQVRXYHQW DVVRFL«HV D)
YDJXHV GH FKDOHXU V«FKHUHVVHV HW JHOV LQWHPSHVWSRW GBI H« ¥ RFTHK MR XAD G« R DOGEHVXHMH VFBHU«ODWLRQ HQW
OD /RLUH GHYUD IDLUH IDFH DX[ FR%:WV GH SOXV HQ SO XD &OMRQXW GRIY k¥ RE BB HQGXY A MPADW H & HBHQBGDQW FRPSWt

TXH WHPS-WHV HW IHX[ GH IRU-W GHV 3D\V GH OD /RLUH DX[ YHQWVY HW GH O&«WHQGXH GH °
OD U«JLRQ ILJXUH SDUPL OHV SOXV YXOQ«UDEOHV DX SK«C
=/"3%'211",0031"8)%/$/&,.%$/"!."&!" 1>6!3'%S$/ VLWLRQ GRQW ;\QWKLD D GRQQ« XQH PHVXUH GUDPDWLTX

$YHF XQ UHOLHI WU2V IDLEOH XQ U«VHDX K\GURJUDSKLTXGRWW2V @G HHO RESK /W) W HWHUIU BIY UU « $BU B O O R Q OGDD. B U
OLWWRUDOHV VLWX«HV DX GHVVRXV GX QLYHDX GH OD PiB@HOWRW HHI GWRLPW FEDAVS BIXMOGZHK @ DV URIXWPHD WHVPH FROOH
WURXYH SURIRQG«PHQW H[SRV« DX[ ULVTXHV GeéeL®RQGDWURSKH BKVWRIUILWKAXODLYNPAHQ\WDGDQMRQ XQ EL®BDQ «FF
OHV JRQHV IRUWHPHQW DUWLILFLDOLV«HVY WHOOHV TXH O MRXQIEHQ H LOH Q «FHEDALOMHY GHNV UGS HEQ\DHEUH @ADWPWR D JH P H
UDOH 6XU OHV GHUQL2UHV G«FHQQLHV OHV GRPPDJHV FRQWHDMWKDL OR U FGie ©%« Q HWP QM 8 HH MHEBRWILRQA RQ G«M¢ DFFU
QHOV LQGLTXHQW TXH OHV WHUULWRLUHV OHV SOXV H[SRW{¢D FHU B k WX HF 5\& IGRWEBWAWBYV PHVXU« ¢ O8DXQH

GHV GRPPDJHV DVVXU«V DQQXHOV FRUUHVSRQGHQW ¢ GHX[ ]JRQHV FHOOH TXL IXW ORXUGHPHQW

DIIHFW«H SDU OD FUXH GH GDQV OH EDVVLQ GH"OD ODLQH HW FHOOH TXL IXW WRXFK«H SDU OD WHP



FIG. 16 VULNfRABILITf DES COMMUNES LIGfRIENNES AUX SUBMERSIONS MARINES Source : Elie Chevillot-Miot (2014).
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FIG. 1% fVOLUTION DES RISQUES DE FEUX DOICI E LA FRIEDURKXI

Sources : Joint Research Centre of the European Commission (JRC), Projections of Fire Weather Index (PESETA Ill), IGN (:



=/1"124#$'%.%$/"#(1"6,321*!" 12"%/01/&%!" 51"™0%6/%' . 31" & #(1™"/"#(1"0$C.112

3DUPL OHV FRQV«TXHQFHV U«JLRQDOHV GHV SK«QRP2QHYV 6HO R QF KB H HMVXG K [3 XSEURLIUH ¥WOL R © WARE U H SDU ®D )«G«UD
ULVTXH GeLQFHQGLH QéHVW SDV OD PRLQGUH (Q U«GXLVOB ¥ RIDN TXIDD W L Q/l«V & &HHD/X OFR § VDX Q ¥ 1B WEIDVQVU R SKHYV QDW X UHC
OHV VROV HW HQ IDYRULVDQW OD WUDQVSLUDWLRQ GHV SOIDIQNGHYV G ©HHX BRY QUXEB HIDV SKOLRBWLTXH IDELOLWHOOLDUGV G
OHV G«SDUWV GH IHX 2U FRPPH OH FKDQJHPHQW FOLPDWLTXHD Q® GRQ G W ®PSIOWMH DBJIBHQMRIBMLRQ HVW OL«H DX[ \
DQQXHOOH ¢ ULVTXH LO DFFUR°W O@&H[SRVLWLRQ GHV PDWULS ORIWHNW LMW W HLXJ GLUHF HQBLBIOL BHOR G XHMHIRY HQ FXPXO«

«WXGH PHQ«H HQ OD SDUW GHV VXUIDFHV VHQVLEOHVOHRX3UVY§«RXHUD HW YOLURPH XWHVULBHY BHWW DWWHLQGUH PL
VXUIDFHVY IRUHVWL2UHV P«WURSROLWDLQHY SRXUUDLW DWMHR@®GUH DX[GAXEPHUVLRQV PDULQHV TXL FRQGXLUDLHQW
OLDUGYV GéHXURV GHV VLQLVWUHYV FXPXO«V GeéeLFL ¢ DX[

6L OH ULVTXH GEeLQFHQGLH HVW SOXV PDUTX« GDQV OH VX®GGRIJOBWBQRH L® VEQWHIQ G X0 RV DL WX JQX IVEDADIH HW DWWHL
YHPHQW YHUV OH QRUG GX SD\V QRWDPPHQW GDQV OHV 3DRXPXH &RP/RH. DD U @&k Q HHOOM H[I$ VD« B (IXROXDWUH FDW«JRUL!
RQ REVHUYH G«M¢ XQH SURJUHVVLRQ GX QRPEUH GeLQFHGRRHVDMNW G BWDUMBFXUOLEUHY HORX FRQHFHUQ«H SDU 0&DXJIPHQV

bKD EU%O«V HQWUH HW bKD HQWUH HW bKD HQWUH s
HW ©@@gYHF bKD GH IRU-W OD 6DUWKH HVW OH G «S D WERKEP +$Q34() D)R$'S THKAM-6¥ 26Q ZY 13RI/ EIRHBE) GV () 25+8$2/:4+12'()2$4-1)+2$ §
0&XQ GHV SOXV VHQVLEOHV GH OD U«JLRQ 'H ¢ RQG D QVGRBRBOYY GH QPH@REUHMVVRQO2YH ¢ PLOOLRQV GeéHXUR\
PR\HQQH FKDT®H DQQ«H DORUV TXH OHV SHUWHV PR\HQQHV PRG«OLV«HV & TXL WLHQ

VXUYHQDQFH Gé«Y«QHPHQWV PDMHXUV & Vé«O2YHQW SRXU Ol
'DQV OHV 3D\V GH OD /RLUH GeLFL ¢ OD ILQ GX VL2FOH R @ ©DD¥X GHD TX-HPBE&IS BHHMAGIH) &/H RHX D GIHX MRUL-®/X Y« UL LHU g Oeéc«
SRXUUDLW SURJUHVVHU GH b ¢ b VXU OD FIWH DWODQWDTSHUIGRIGH OH VFJIXMHUOR\G EXYBRMLXWIMM G H SU«YHQWLg{Q G

GHV WHPS«UDWXUHV OLPLW«H ¢ br& 5&3 &HSHYGDQW FROWHQDW WVILJQ HMFDW IGY<¢SMH/YW W Db FARLVVDQFH GHYV GR?PDJ
OHV ULVTXHV GH IHX[ GH IRU-W DXJPHQWHUDLHQW DORUV GH SOXV GH b VXU OD PDMHXUH SDUWLH 2
GX WHUULWRLUH 'eLFL ¢ SDU H[HPSOH OHV GRPPDJHV GXV DX]| LQRQ%DWLI

OéDXJPHQWDWLRQ QH GHYUDLW SDV G«SDVVHU b HQ QD\HC
(]

SRXUUDLHQW SURJUHVVHU GH b ¢ b GDQV OH ODLQH HW /|

b ¢ b HQ 9HQG«H HW HQ /RLUH $WODQWLTXH 'H OD P-PH

DX[ LQORQGDWLRQV SDU UXLVVHOOHPHQW GHYUDLHQW DXJdPHQ
OD U«JLRQ HW P-PH GH SOXV GH b
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© RZgion Pays de la Loire / Vigouroux - Perspective

chapitre 3

AMINAGEMENT
DU TERRITOIR

LA MESURE DES CHOIX

Comme IOamZnagement du territoire
dZpnit " la fois I0a ! ectation des sols,
les formes urbaines, I10intensitZ des mobilitZs
et IOimplantation des ouvrages, il constitue tout
autant un dZterminant de la lutte contre
Ok et de serre quOun indicateur de vulnZrabilitZ
rritoire aux changements climatiques.
pte tenu de ses spZcibcitZs et de leurs impacts,
|IGamZnagement des Pays de la Loire est ~ ce titre
exemplaire du lien fort et rZciproque qui lie
les territoires et les changements climatiques.
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LOamZnagement
de la rZgion constitue " la fois
un dZterminant de sa contribution

" 10é et de serre et un indicateur
UN foMENT'CLfde sa vulnZrabilitZ

DE LA PLANIFICATIOMNux changements climatiques.

TERRITORIALE
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Depuis vingt ans,
les terres artibcialisZes

UN NIVEAU f | EV fdans la rZgion ont globalement

progressZ deux fois plus vite

DE SOLS gue la population.
ARTIFICIALIStS

DX OLHX GH GH b GDQV O&+H[DJRQH YLHOQSIUNRI4YIW X H L
OeDWWUDFWLYLW« GH OD U«JLRQ R» OéRQ DWWHQG% K

I"HS%8 ' $Y% (") $YX V& Yo+ ,-. [%&0" . 1-2-3-"&-$" 1- H#%* $%$4.2"3'$%5.,6.'$$'065&4$% 7 1'% 84'% EEYHE 589'%6*0"33"5". @'H#1%*'$%'$5"3'$%0 #"14.'&$%' 1% *$% 1'../$%"6.-3,&'$%5,4.% * $% 4$"6'$X

ODWLRQ HW O&DFWLYLW« «FRQRPLTXH '«M¢ DYHF b G H.U"-¥SRCHT v 3% VLSt Q7 AWAUDGL Y4 G H8R D SNINBAVEEO,#% DS’ 7'% *L$%"4E, 4. *0=

OD U«JLRQ VH SODFH VHQVLEOHPHQW DX G Mo BX¥YBHYAO D REBIGT GLI$Yo L) BHSD D% ¥'Ph & -B1"-#% 5A.-5=A.-'% *$% 6."#+$% "66&, @A."1- #$% &-6A.-'#

&'%1"4>%0" 1-2-3-"8-$"1- #%3.,21%584$%."5-* @ H1%*"#$%&"%.A6- #%840"-8&'4. $Y* " #SY L UBHEBHBR $$4$% *0". 1-2-3-"&-$"1- #% *'$% 1'..'$% 3 ##"21% $'$% 5&4$% 2,.1$% 1"4>% *'% 3. ,-§
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HVSDFHV QDWXUHOV HW ¢ OéDJULFXOWXUH SRXUUDLW \ RWDAWIHIBEIN.AG-#%<K.Tb3 Vo, 3 5 D&RIGIMY/AN"£11$%¢' S B/E @ BEA@"1-84'1%

¢ :C

(,4.1"#1/%30'S1%4#%"41. %$IAH" - %840-&%63 #T7-#* "Y%*0A3.-.'%5,4.%65,47 - %" 11'-#*.'%&0, DEIBS1% "4>% "D, *$% *06 &"% 3"5-1"8'% . A6-,#"&'% 84'% &"% $-14"1- #9%'$1% '#% '22'1% &"%b 5&4:

1-296#"1- #'&Y* Y FUGA. %" 1-2-3-"&-$"1- #%# 11'%6HI%I0'$1%6&"%."-$,#%5,4.% 8" 84' && %-&%% SIYBHYGHHA Y% @AL.,5,&-1"-#%"D$,.D'%4#%1-' $Y6+ $Y6#, 47" 4>%8&., 6' @'#1$%3,#$1.4-1$%*";
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-&$%*,-T'#1%.A5 #*.[%@"-$%"4$$-%*'%&0" 1-2-3-"8-$"1- H%* $%$,&$%840-&$%'#6"6'H1]  &,6'@H1$%">-$1"#1$%,4% 7"3"#1$%*A5,. 1'% 4#'%5" . 1%* % 584%$% #%6 584%$%6."#*'%*$%="D-

“H$% &'$% 3,@ @4#'$% 5A.-5=A.-84'$% ,U% &'$% 2" @-8&'$% *A$-.'4$'$% *0"384A.-.% 4#% &,6'
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FIG. 18 ARTIFICIALISATION DES SOLS AUTOUR DES MfTROPOLES ET SUR LE LITTORAL

Sources : Banque des Territoires (2021), INSEE (2022), Cerema (2018



F|G 1@ PART DE LC) HAB'TAT DANS LOART'F'C'AL'SAT'ON DES SO LS Sources : Observatoire de IQartibcialisation des sols, Plan BiodiversitZ (2019), INSEE/RP (2009, 2
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Avec le transport et le b%otiment,
UN le changement dOuitilisation
des sols constitue

AM f NAGEMENT un facteur important du bilan
- arbone de I0amZnagement
E FORT IM PACTges Pays de la Loire.
CLIMATIQUE
5,2",(661%23@"61"&$Q#" *%""*.>16$441-1/#"*13"?$2/13"*1"21&',201"13#"="421/*21"1/"&$-4#18"
'DQV OHV 3D\V GH OD /RLUH LO Ve«OaYHUDLW ¢ PLOOLDL

" #$%#" &'$()" *+,-./,01-1/#" &$221343/*" %/1" 1-421(/#1" ./120.#(5%1" 1#" &6(-,#(5%1" GH UHFKDUJH RXYHUWY DX SXEOLF HQ PDL ¢ GH ¢
4,2#(8%6(7218"91661"¥13":,;3"¥1"6," <$(21"/+.&' 441"4,3"="6," 2706 1" 1#" 21/>$(1"="6+.#, 6 1-1/44, (#" 6$23" 618#2(5%18
06272,(/"*1"6,"2.0($/@" ="3$/"/(>1,%" .61>."*+, 24(A(&(,6(3 #($/"*13"3$63" 1#" 06" -$*1"+1" >(1"+1"

313",?(#,/#38 9%$--1"613"*.46,&1-1/#3" ,%#$-$?(613@" 613" .-(33($/3" *13" ,%#213" -$*13" *1" #2,/34%52#"
1/210(3#21/#"%/1"/1##1"42$02133($/"*,/3"6,"2.0($/"-N-1"3(@"="6,"A,>1%2"*1"6,"/$/K,AAL&# K
"#$%&' (#" (#)*+,($%*)( #($/'0.$02,4'(5%1"*1"6,"46%3"02,/*1"4,2#"*1"6+1-421(/#1"&,2?$/1"*%"#2,/34%$2#" -, 2(#(-1"

:, 281"5%+(6"8$/3$--1"?1,%8&$%4"*+./120(1@"/$#,- 1/#"A$33(61@"61"318#1%2"*13"#2,/34$24#3 W GX WUDQVSRUW D«ULHQ LOV Q&é\ UHSU«VHQWHQW TXH
13#"%/" &$IH#2(?2%H#1%2" (-4$2# 11" %)" -(33($/3"2.0($/,613"*1"BCD"E"="6%("31%6@"61"#2,/34$2#D QGH SDUW UHYLHQW DX WUDQVSRUW PDULWLPH b
URXWLHU HQ UHSU«VHQWDLW  b"4,2I€0.2(1/8" NERAAN-$;1//18 W H T & 2&+13#"61"#2,-S,;"5% (", AA(&'1"6,"46%3" A$2#1" %0-1/# #($/"3$%3"613" 1AA1#3"&%-%6.3"+1"6,"
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*NH21" 42(3" 1/" &$-4#1" * /3" 613" &'S()" *+,-./,01-1/#" 1#" *1" A$6(#(5%1" *13" #2,/34$2#38" WLRQ K\GURJ2QH GH Oé«WRLOH IHUURYLDLUH ODQFHOOH ¢
9,2"3("613">.'(8%613" .6 18#2(5%13" 412- 1##1/#" 1AAL&H(>1-1/#" 1" 2.*06(21" 6+1-421(/#1"&2W RWDOH GH OD 61&) GX GLHVHO HQ &&HVW DXVVL 0éD
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08&$?,64@"6(# (%-P"/.&133,(213"="61%2"A, ?2(& #($/8"



F|G 2@ fVOLUTlON DES FLUX DE DfPLACEM ENTS Sources : INSEE (2009, 2018, 2019), Basemis Air Pays de la Loire (2018), Enquste nationale MobilitZ et Modes de vie
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FIG. 2¥CONSOMMATION DE CARBURANT PAR TYPE DE VfHICULE

Source : Basemis Air Pays de la Loire (2019).

I"HSY& (H)H+,&
*OREDOHPHQW OH EoWL «PHW b GHV «PLVVLRQV GH *(6
SDUW HVW OL«H ¢ O«QHUJLH XWLOLV«H SRXU FKDXIIHU OF
EDLHQW ¢ HX[ VHXOV b GH OD FRQVRPPDWLRQ Gé«QHUJLI
GH VHV «PLVVLRXUGHID*@XU«H FHSHQGDQW TXMBMGER®Y LOH
RX ¢ OeKDELWDQW OHV FRQVRPPDWLRQV Gé«QHUJLH GX V
OéRQ DWWULEXH QRWDPPHQW ¢ OD PLVH HQ SODFHM GH QF
DX SURJU2V GH OD SHUIRUPDQFH «QHUJ«WLTXH GHV ORJH
HIILFDFHV 'H OD P-PH IDORQ OHV «PLVVLRQV GH *(6 GX \
b HQWUH HW JUBFH DX UHQRXYHOOHPHQW GX SDU
GH QRXYHOOHV QRUPHV HW ¢ OéXVDJH GH YHFWHXUV «QHL

%LHQ TXéHOOH SDUDLVVH LPSRUWDQWH OD EDLVVH FRQV!
VLRQV VXSSO«PHQWDLUHV OL«HV DX[ WUDMHWYVY GH SOXV
GHV QRXYHDX[ ORJHPHQWY LPSRVH TXRWLGLHQQHPHQW ¢
LO FRQYLHQW GH VRXOLJQHU TXH OD FRQVWUXFWLRQ GH C
OH SDUF TXH GH b FKOTXKHDQBAHWKPH GH U<«QRYDWLRQ
PHQWV H[LVWDQWV HQYLURQ SDU DQ UHVWH WU2V LG
GH OD VWUDW«JLH QDWLRQDOH EDV FDUERQH , FH ELODQ
OH ELODQ «QHUJ«WLTXH P«GLRFUH GH b GHV ORJHPHQW\
+ RX HQFRUH OD VLWXDWLRQ GH SU«FDULW« «QHUJ«WLTX
OD U«JLRQ YRLUH SOXV GH b GDQV FHUWDLQHV FRPPXQ
, OBLQVWDU GX VHFWHXU U«VLGHQWLHO F&HVW DXVVL OH
GH FRQVRPPDWLRQ Gé«QHUJLH GHV EaWLPHQWV GX VHFW
PHUFHV OHV «WDEOLVVHPHQWY GH VDQW« VRFLDX[ HW C
FRPPXQDXWDLUH O&éKJfWHOOHULH OHV OLHX[ GH UHVWDXL
WUDQVOREWOHPHQW FHWWH SDUW GX EaWL TXL DEVRUEH
JLH ILQDOH GH OD U«JLRQ FRFERGIVSRI U (6 (Q@HGWKISY W RLAX Q
b GH OD FRQVRPPDWLRQ Gé«QHUJLH ILQDOH GX VHFWHXU
VLRQV GH JD] ¢ HIIHW GH VHWW BIXUHsRQWG X HAIHFOMHEH  WHH
S«<ULRGABRWDPPHQW ¢ OD IDYHXU GéXQH EDLVVH GH OD FR
OLHUV GH OD PXOWLSOLFDWQRG®HSHKD O 8 K UOBW RSOV RIPRPAD
GHV HIIRUWV LPSRUWDQWYV T ¥LFRKGW[ WM/ FFROQVHQLWD XY D Q\
DUFKLWHFWXUDOH GHV EoWLPMQWXV \AH SHQBIMIRSM OlHW FIRKGI
QDWLRQDOH EDV FDUERQH HO®HGMVVHP KQWL B QE XE MAL FE@ I

SDU UDSSRUW ¢ HW P-PH XQH G«FDUERQDWLRQ FRP
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DFWXHO GéDUWLILFLDOLVDWLRQ GH W RBRORE"#SOWR2%IXH QW LW
DWWHLQGUH GeéeLFL ¢ Oe«TXLYDOHQW GHY b GHV «PLVYV

W4"6#$"-#-"61"02-#/0#12%+-=*21#"1#/0#;<1.&"+1,#$501.$.- %01 *+#/"-#1"22"- #$"#67%+:"&"+1#
GeDIIHFWDWLRQ GHV WHUUHV HW OD IRU-W VHFWHXU 87
&=*21%+1#/0# ;. $%0+# 6%02;*+"#"# $5%&3+%:"&"+1#/0# 1"22.1* 2" @# P# $536 7"$$"# /"-# MU%E-#
OD /RLUH LO UHSU«VHQWH XQ SXLWV QHW GH FEEHERQH TX
P#H6"#67.((2"#:$*,%$#. $H6*+4."+ 1#6"="+/%+1#/5%--*6."2#/"OD#1"+/%+6"-#/.4"2:"+ 1"-#KH#1%+/ .- #
Q0"#$"#/34"$*=="&"+1#["#$%o# (*2'1#$..32."++"#"+12"#BCCX#"1#BCHX#%#="2& .- #/5%662*Y 12
OD F D SW D WH/'REHRBL. *&HBYoH =2%:2"-- *+#["#$%# 236 S 1" #/"# * -#"L# $"# +.4"%0#["#
67%+:"&"+1#/501.$.-% 1 *+#/"-#-*$-HEH+1 #=*02#$"02#=%21 #%66"+103#$"-#3&.--. *+-#/"#TAU
GH b VXU OD P+4¥H S«ULRGH



FIG. 22 fVOLUTION DE LA CONSOMMATION fNERGfTIQUE LIfE E LOHABITAT Sources : INSEE (2009, 2018, 2019), Basemis (2018).
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CHAPITRE3 AmZnagement du territoire © La mesure des choix

N
N

En milieu urbain, cOest moins
le niveau des tempZratures

DES
INFRASTRUCTURE
SOUS PRESSIO

I"HSY6& ()*"+,"&.1*,0', ") 1(%2%(3")4* % 1-#, "-0"%&+0'(*%, ##,'5"#, "% &6*)'(*01(0*,")66%17, &("
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D %08+, )" 1-&(*%6/0(%-&" *34%-&)#," " #$,66,(" +,"' ** 8" @)*" 1-&'3=0,&(5" H##,"
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qui pose un probleme
e le phZnomene
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FIG. 2¥FRISQUES DE SUBMERSION MARINE DANS LES PAYS DE LA LOIRE

Source : R. Kerguillec (2016).



2U ¢ FHVY SK«QRP2QHV FRUUHVSR®E8BQWPEIDW HOQM X[ BHDWDRMIHUW GHV HDX]|

GH SOXLH MXVTXeDX[ VWDWLR®V«BN WQ CPLVOH PIKQW BHMQHDRD FRQOXV

SRXU J«UHU GHV YROXPHV GeMDR HIFGSW DREQFQ WQ R QCek! \& RQFWRQH\® RXHP @MW WHQVLRQ GX EDVVLQ K\GURFRLD/MBBHT X'H$MBMNPOD /RLUH

VRXV GLPHQVLRQQ«V & VRQW MWRXNHBW BHHQOXW HQ YSHIUXMD Us KDLEHD XWHIR X W NOFD *DURQQH OH UHQG SDUWLFXOLAUHPHQW VHQVL
VXUSOXV GDQV OH PLOLHX QDWXUHO %LHQ TXH OéHDX GHS®AXLRPQWMUEUXNWHQOQXNH HDX FXQ GH ¥DXHVH ROV ISUKWFLSLWDWLRQV HW
VHOOHPHQW VXU OHV VXUIDFHV XUERLRMMYOSHDQWWRXWHIRHY 60U ER®H BHWWH DIJH IDYRULVH OD UHPRQW«H GH OD VDOLQLW« HW
6XUWRXW FRPPH HOOH YLHQW VH P-OHU DX[ HDX[ XV«HVG«BHWYLYT>GH) GQHOS RPHU XWH. R LOH ¥ XFVL RN BERGEW W MaHH WUBHXUH WGRD X CPHRAL
QDWXUHOV VeDFFUR°W DORUYV IRUWHPHQW HW DYHF OXLOH HBXHAKE® YD&D ®WHQ BWL ROH G HVO{H IDXX@ HOMW & I RUD Gée«W«V SI
IORUH 3DUPL OHV PHVXUHV GéDGDSWDWLRQ ¢ OeLQWHQVOEHPBEWDRQa@HN BIMAXIEQHV DAWKIVRQR/Q JO/D PEY¥VEPGHOeHVWXDLUH DY
P«DELOLVDWLRQ GHV VROV HQ PLOLHX XUEDLQ VH SU«VH@®RUYRIHY HOXP K XM B «SUDKRWWWRQ GH OHXU TXDOLW«

3RXU VD SDUW OD PRGLILFDWLRQ J«RP«WULTXH GH OéHVWXDLUH D FR
QDQWHYV GHV YDVLa8UHV DX SURILW GH OéH[WHQVLRQ GH\V PDUDLV ODW
"HE%&'()*$I+$!"(1",)*$ PHQWV U«GXLVDQW DLQVL OHV QRPEUHX[ VHUYLFHV «FRV\VW«PLTXHV
2U ELHQ ORJLTXHPHQW FH UHFXO GHV VXUIDFHV PDUQDQWHY GHYUD
6XU OH SODQ PRUSKRORJLTXH OéHVWXDLUH GH OD /RLUH VH FDUD&EMWIYIDMLRQ GX QLYHDX GH OD PHU , WHUPH O@éH[SRVLWLRQ DFFUX!
&b SDU OD SU«VHQFH GH JRXOHWV HW GH SRLQWHPHQWY URFKNRDJIKLSFERQWDULIN DQ YW DOSEW kR MO HIPHH QWK FXIDQW GHV SUDLULHV YRLUH
OéHVWXDLUH HW \ OLPLWHQW OD S«Q«WUDWLRQ GH OD PDU«H YN P «SVFDXAH © 5 OKIMUB G BROYWHWH (SGKY GRQGhWRRRRKIGH VDOLQLW« VXS«UL
OD 6HLQH RX OD *DURQQH 'DQV OH G«WDLO O&éHVWXDLUH HVW GLYLV« HQ WURLV V«TXHQFHV J«RJUDSKLTXHV GHV
3RQWV GH &« DX 3HOOHULQ OH IOHXYH FRXOH GDQV XQH SODLQH, LRHRQ GIMRMH G HGHV SRV GO BN OORHSDLRNY 6GHEWKDQJHPHQWY FOLPDV
1D]DLUH OD SODLQH LOQRQGDEOH Vé«WHQG VXU SOXV GH KD LGH AR Q WIVHIQX\P IDXNV LD 618 B \K\R FR. H Y YBIHSD M @BIGIW[ XUEDLQV LQGXVWULHC
SDU GLYHUV JRXOHWV HQ DYDO GH 6DLQW 1D]DLUH XQ GHOWD \GROXW RIDHYQ \@ HU® & IQBIXO &V W D & LDHF WLRIQU@HY UHVVRXUFHV HQ HBPX SR
&bSDU VRQ RXYHUWXUH TXL OH UHQG SDUWLFXOL3UHPHQW VHQ V ICEEGID 0 X[V WRODQH Y YGIH) Y Q WQSRIRUD WODNV B H V X GHHY H U
OD GLUHFWLRQ RXHVW VXG RXHVW IDYRULVDQW OD SUREO«PDWLTXH GH VRQ FROPDWDJH QDWXUHO
&bSDU VD FRQYHUVLRQ DQWKURSLTXH GEHVWXDLUH GLW m ¢ EDUWKVY}X IXH QURKD X BW ©D«PHQWH G GEQYSHRWHMKVHCR» OHV SRogLWLT
OD ILQ*GW.2F,OH HQ HVWXDLUH GH SODLQH QDYLJDEOH &HSHQGD QD DEIRDBVIYR P« LBD D F WO PRIWGH/ GEHH WW XQUIHIHFH GHV ¢«Y«QHPHQWYV
OH UHQG SURSLFH ¢ OD QDYLJDWLRQ SDU FKHQDOLVDWLRQ HW DXWRFMKUDQ W GO FKW @D HECHX QECHY I0JD WH B GH QH O O H TIXAHE UGRX WL D O U«I«:iUHQF
DXVVL OD VHQVLELOLW« GH VRQ IRQFWLRQQHPHQW DX[ FKDQJHPHW@WRSRYHPSRM)T XHW «JUHU ¢ OD IRLV Oé«YROXWLRQ PRUSKRORJL%’XH C
GH OD PHU HW OD SRVVLELOLW« Gé«Y«QHPHQWY H[WU-PHV FRPELQDQV
$LQVL DYHF O&«O«YDWLRQ DWWHQGXH GX QLYHDX GH Op PHU O\DL BKQ GMUPHWIHRIDX GH OD PDU«H GHYUDLW SURJUHV =
VHU GDQV OHV SURFKDLQHV G«FHQQLHV &H |D|_VDQW HOOH SRXUUDLW DEEUR°WUH OD \/nﬁIQI\I\Iz GH OD /RLIUH SOX\ HQ
DPRQW VROOLFLWHU GDYDQWDJH OHV EHUJHV GX IOHXYH DX SDVVDJH GHV DJJORP«UDWLRQV HW DX QLYHDX GHYV
JRQHV GéDFWLYLW«V RX GHVY HQGLJXHPHQWY GHV SUDLULHVY LQRQGDEOHV OH FKHQDO SULQFLSDO VéHVW DSSURIRQGL
SHUPHWWDQW ¢ OD PDU«H GéDOOHU DXMRXUGé&KXL YHUV OéDPRQW ¢ bNP GH 6DLQW 1D]JDLUH FRQWUH bNP DX
G«EXW GX VL2FOH DOORQJHU OHV S«ULRGHV GEéLQRQGDWLRQ HQ KLYHU DXJPHQWHU OD GLIILFXOW« GH OD JHVWLRQ
K\GUDXOLTXH GH OD /RLUH TXL GHYUD GRQF IDLUH IDFH ¢ XQ QLYHDX GX IOHXYH JOREDOHPHQW SOXV «OHY« OéKLYHU
HW ¢ GHY HQWU«HV GéHDX[ VDO«HV DFFUXHV HQ S«ULRGH HVWLYDOH

ure des
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chapitre I

LE SYSTeME
ALIMENTAIRE
DES PAYS
DE LA LOIRE

Comme il rassemble toutes les activitZs qui permett ent
de produire ou de pecher, transformer, transporter,
distribuer et vendre ce que nous consommons,

le systeme alimentaire est un secteur critique ~ plu -
sieurs titres !: pour notre alimentation, notre autono -
mie et notre santZ !; pour les terres quOil occupe,

IGeau quOil demande et les ressources quOil utilise !;
pour les emplois quOil fournit et la richesse quQil pro -
duit. Or " chacune des Ztapes qui menent du champ

ou de la mer " IQassiette, des choix sont opZrZs qu i
engagent des Zmissions de GES (mode de production,
systeme de distribution, rZgime alimentaireE)

ou qui exposent les secteurs agricoles et halieutiq ues
aux impacts du changement climatique.
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La production agricole
se distingue par la part

LOAGRICULTURE Aiieritoire quelle occupe
CIUR DU SYSTeME le nombre de personnes

quOelle emploie et

ALIMENTAIRE 1a przdominance de 10Zlevage.
LIGFRIEN

HQVHPEOH GHV F«U«DOHV HW RO«RSURW«DJLQHX[%GX YL
GHV SRPPHV GH WDEOH XQH JDPPH DERQGDQWH GH SOL
VHPHQFHV TXH FRPSO2WHQW DXVVL GHV SODQWHW ¢ SDI
6L HOOHV UDSSRUWHQW PRLQV TXH OHV ILOL2UHV DQLPDO
IS8 ()*+,"$( -, " HSV6/&SOL.OH2/3HSH+S" /"' "4$(,2#&4,5, # WDOHV VRQW HQ UHYDQFKH OHV SOXV LQWHQVHV H® PDLQ
I"H$%&'$% (") $% Vb &" %o+ - 1% &"% 0., ¥123- #9%"4.-2,&'% $'% *-$3-#41'%"1%5,-#$%$1.%3.,-$% OBHHIPBIID °FKDIJH OEDUERULFXOWXUH O&éKRUWLFXOWXUH H'
OD SDUW GX WHUULWRLUH TXéHOOH RFFXSH VRLW?%®%BI%GHY VROV FRQWUH b ¢ Oé«FKHOOH QDWLRQDOH
OH QRPEUH GH SHUVRQQHV TXéHOOH HPSORLH VRLW b &&HVD DXVVLFREWWWH GLYHUYIAKHITRH GXRQ SHXW DWWU
0977 OD SODFH SU«GRPLQDQWH GH O2«OHYDJH HW GHV IWOLUH B HWX LY IOXQ HWR @M 10BN KM VH VG B QI BW R7URLY IRLV VX
GXFWLRQ GH IRXUUDJH HQ DPRQW ¢ OD SURGXFWLRQ GH OPLWURG RO D@D I @HF/& HYWQ ¥ D QWVHRRROQWHU O®DSWR QRPLH UH
GXFWLRQ PDULQH TXL RFFXSH OD GHX[L2PH SODFH % HUULYRA WR XU E I BLYH UNQWKHG P FKO\D GH R G OFWURQ DJULFROH C
GHV YHQWHV SURYHQDQW GH OD S-FKH WLRQ Oé«FKHOOH GH OD U«JLRQ RQ FDOFXOH DXVVL TXeéDY
SOXV « WHQGXH TXH OD VXSHUILFLH Q«FHVVDLUH SRXU VXE
'H OD P-PH IDORQ TXHOTXHV FKLIIUHV VXIILVHQW6t ¢ PRQWHGQHO ®LP SR UMRMQERXGHD LD We IBHW RV XIILUH VLIWRXW F
OD /RLUH GDQV OH V\VW2PH DOLPHQWDLUH IUDQODLV SXKQTMeDHONH FRRXPH OMD UkSILRWQLWHBQ<«DAYWHOOH % HV FX
SU2V GéXQ TXDUW GH OD SURGXFWLRQ QDWLRQDOH GH Y RIXID IGHPH Q%X D @GP H ® WG H UGID GBYU FEG WM. DR @W BHU«JLRQ UHYV
YLDQGH ERYLQH HQYLURQ b GH OD SURGXFWLRQ ODLW IOUIK PHIVF K3HR XW FIROCY UHU RX HAQWAHRRB-O HbGH VHV EHVRBLQV H
GH OD SURGXFW%RQ IUXLWL2aUH OD VXUIDFH G«GL«H ¢ OD SURGXFWLRQ O«JXPL2UH HW IUXL

$YHF b GX YROXPH GH OD SURGXFWLRQ DJULFROH b %X FKLIIUH Gé&DIIDLUHV HW b GHV
'=0&,-3"3-#$ Oe&«OHYDJH GRPLQH ODUJHPHQW OH VHFWHXU BWULFROH GH OD U«JLRQ R» OD ILOLaUH
RFFXSH SUaV GH b GHV WHUUHV QRWDPPHQW SRXU \ SBURGXLUH OHV IRXUUDJHV HW F«U«DOHV
GHVWLQ«V ¢ O&D O L PO ¥BI/R M6 .D-GIP DD-Pb *1% $23'1.% "4.-2,&%% %

GHV 3D\V GH OD /RLUH OD GLYHUVLW« GH VHV ILOL2UHV%Y«J«WDOHV SXLVTXH OD U«JLRQ SURGXLW



&H VRQW FHSHQGDQW GéDXWUHV IDFWHXUV TXL DXMRXUG&HKULLH R QW VY LYEDCHIGM ¢ C0H. YR Y ROXH U OB X VIDXJHDOHYV O« JXPL
HW OD U«SDUWLWLRQ GHV VROV DJULFROHV GDQV OD U «MLR® QFOLWAHL HIXY HRQ SHXQW FUDINU W BDGIVP HQW
XUEDLQ TXL GH ¢ VeHVW HPSDU« GH bKD VRLW HQYLURQ b GHV WHUUHYV
DJULFROHV GH ,ODHMWIMWRXU Oe«YROXWLRQ GHV U«JLPHV PORPBQMMHQW VHH% COHQ@IDRDBGKEMH FRPPHUFH U«JLRQDO GH SU
FURLVVDQWH GH SURGXLWVYV ELR PRGLILHQW OHV PRGHYV FGiIIS HHURIBXW WIR G « I$FHH TRISQUWDQW DYHF FHUWDRQV <WDWYV
H[SORLWDWLRQV HQ ELR RX HQ FRQYHUVLRQ 0O&DJULFXOWXH M6 B k KOOIV LOTHK HF IRV FGOS AWK B« ¢ CBHD X\R GBH B «JDWhI UHQYRLE
GH OD VXUIDFH XWLOH DJULFROH OLJ«ULHQQH HQ OD U«JLRQ LPSRUWH SRXU U«SRQGUH DX[ EHVRLQV DOLPHQWD|
SRVWHV TXL WHQGHQW ¢ G«JUDGHU OH VROGH FRPPHUFLDO OL
(QILQ RQ VDLW DXVVL TXé¢ OD IDYHXU GX FRQILQHPHQW BW VSQWYX2MHR BB O WR QWD GW VODW RSIHW MW ERIIRAWY GRQW OD U«JL
VDQFH GHV MDUGLQV FRPPXQDXWDLUHV HW DVVRFLDWLIWUOPHS UREBX PW VR®H %R A HW BHVWED «HRREUHX[ DXWUHV IDF
OeDXWRFRQVRPPDWLRQ D IRUWHPHQW DXJPHQW« GDQV OWRKNVYJIJWRQG6B XU VHV®D GARIQWIUQ I XG\H. B® GHHYRQ V\VW2PH DOLP
XQH PHVXUH ¢ FHWWH WHQGDQFH HW ¢ OD SODFH & PDUJIGHD O & QXKRADOH REFXISW GIBIRW DXOWYW 2BRQF DXVVL OD TXHV
DOLPHQWDLUH OLJ«ULHQ RQ VDLW G«M¢ TXH OHV S D UG-HH\D VHHWU S RWRLUBBINVTREV BVF R ©VDL BQWS BYVWURQLY G SRVHU ¢
GHV KDELWDQWY GDQV OHV MDUGLQV IDPLOLDX[ G#%1DQWBVQWHISVYVWRQ VEHQW« G XLKDH GH F ¥RWXBAPDWLRQV Geé«QHUJLH ¢
2Q UHWLHQW DXVVL GéXQH «WXGH PHQ«H GDQV WURLV YLOOHV GH OéRXHVW TXH OD SDUW GH O«JXPHV
DXWRSURGXLWV SHXW DWWHLQGUH MXVTXé¢ b GH OD FRQVRPPDWLRQ DQQXHOOH GHV IR\HUV
FRPPH FEHVW OH FDV ¢ $OHQORQ

IHEF+&,B)+, 5.1 T HEE &+

, O8LPDJH GH OD SODFH GX VHFWHXU DJULFROH GDQV OH WHUULWRLUH VD FRQWULEXWLRQ ¢ Oé«FRQRPLH
U«JLRQDOH HVW «JDOHPHQW LPSRUWDQWH HW VH U«DOLVH DXWRXU GH GHX[ D[HV OH SUHPLHU HVW
LQGXVWULHO OH VHFRQG FRPPHUFLDO

$YHF VDODUL«V «WDEOLVVHPHQWYVY U«SDWU3MLY VXU OD WRWDOLW« GX WHUULWRLUH

bPLOOLDUGY GéHXURV GH F K®%&I%WHFR3G.8DA. I'R-B,BM %6 .1$3) Y80
¢ Oe«FKHOOH GH OD U«JLRQ XQH LQGXVWULH SU«GRPLQDQWH TXL SODFH OHV 3D\V GH OD /RLUH DX WURLVL2PH
UDQJ QDWLRQDO DUWLVDQDW FRPPHUFLDO QRQ FRBSULVY 'RPLQ«H SDU OD SURGXFWLRQ GH YLDQGH
GH ODLW HW GH SURGXLWY GH ERXODQJHULH TXL UHSU«VHQWH SU&V GHV WURLVY TXDUWYV GH OéDFWLYLW«
DJURDOLPHQWDLUH OLJ«ULHQQH OéLQGXVWULH U«JLRQDOH GH WUDQVIRUPDWLRQ GHV SURGXLWYV DJUL
FROHV DIILFKH Q«DQPRLQV XQH JUDQGH GLYHUVLW« GH ILOL2UHYV SRLVVRQ IUXLWV HW O«JXPHV
FRUSVY JUuDV WUDYDLO GHV JUDLQV SaeWLVVHULH SeWHV DOLPHQWYVY SRXU DQLPDX[ ERLVVRQV

, OHXU WRXU OHV H[SRUWDWLRQV U«DOLV«HV SDU;OD U«JLRQ VRQW ODUJHPHQW SRUW«HV SDU VRQ G\QD
PLVPH DJULFROH HW DJUR LQGXVWULHO 3RXU OHXU SOXV JUDQGH SDUW OHV «FKDQJHV GH SURGXLWV
DOLPHQWDLUHV VH IRQW DYHF GHV SDUWHQDLUHYV GH O88QLRQ HXURS«HQQH @& $OOHPDJQH 5R\DXPH

8QL %HOJLTXH ,WDOLH HW (VSDJQH & HW SRUWHQW VXU OHV SURGXLWV ODLWLHUV OHV YLDQGHV GH ERX
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Le r"™M|e des sols face

U N SYSTéM E aux chapgements cligwatiques
ALIMENTAIRE reveie " la place quOy occupe

IOZlevage, aux choix de cultures

&eHVW GéDLOOHXUV DLQVL TXéHQ G«SLW GX UHFXO GHV VR

FO RTEMENT et aux modes de production.
CARBONf
GH Oe«WDOHPHQW XUEDLQ OH VHFWHXU 87&) GHV 3D\V Gt}
SRVLWLI ¢ FH MRXU ¢ OD IDYHXU QRWDPPHQW GH OD FUR

&KDQJHPHQW GeéDIIHFWDWLRQ GHV VROV XVDJHV GeLQWUBKWE VIHTUCHQWUEMMLFR@DEHHEARY FRD KBUMD VEREQ J2UHKYV TXL F
G«SODFHPHQWYVY JDVSLOODJH LO QéHVW SDV XQ PDLOORQDEX \D\WWLFFR-D B O HER\EDBLHB HF A X/ L HYSHDFHDVI 1B BONFROHA RITUT
O&«PLVVLRQ GH *(6 TXéHOOHV VRLHQW GLUHFWHV RX LQGHUHFRAND JHNGIIHRD BRDFK O(GIHXF K UPHW «OLRUDWLRQ
GRQF GH PHVXUHU OD FRQWULEXWLRQ GX V\VW2PH DOLPBOMNDAR®JHRHRW G HMHG WU £B LPHDW S UBHULHY WHPSRUDLU
PDLV DXVVL GeéHQYLVDJHU FRPPHQW U«GXLUH OéHPSUHLGDUY GBV SRO® \G B H/ BiIF W XRIQ DX PHIE)AWD HWHO e HQKHUEHPH Q

GDQV VD JOREDOLW« &HSHQGDQW H[DPLQ« GDQV VD JOREDOLW« OH UYOH GHV
UHQYRLH UDSLGHPHQW ¢ OD SODFH TXe\ RFFXSH Oé«OHYDJ
8,'-1AAHSH#H+$*O/"SH-#"+S(L/I55#*+/+,"$(#4$4'04 SURGXFWLRQ HW ¢ OHXUV LPSDFWV VXU OH FOLPDW

)DFH DX FKDQJHPHQW FOLPDWLTXH OHV VROV VRQW XQH FRPSRVDQWH PDMHXUH GHV VWUDW«JLHV
GeDWW«QXDWLRQ HW GéDGDSWDWLRQ &RPPH LOV LQWH UN-WEH) GHHESI.08BOYV OHV F\FOHV GX FDUERQH HW

GH OeéD]RWH LOV «FKDQJHQW HQ HIIHW HQ SHUPDQHQFH GLHWX &(6{ @ YOHFFR QWD &R RM S W2PH D®EPEQVOBIMIH OH VHFWHX
V«TXHVWUHQW RX TX@LOV OHV UHOBFKHQW &RPPH HOOH FKDIIXIH HD B HiF KEH) WHOT£Q\DR LMW /WU RQ X WLARDHGHV «PLVV
GHV VROV FRQVWLWXH GRQF XQ OHYLHU FULWLTXH SRXU OX\GROW SROW G H\OW WRIEN\LHIMHIAMIDW BHO[L B BWILY XWM «V G e« O F
TXeLO VéDJLVVH GH U«GXLUH OHV «PLVVLRQV GH *(6 RX GB8H®VDRGHRG 2LJROBE KODIU QWX VB DH G EHMIOBLY DIRW« SR

HQ VWRFNDQW SOXV GH FDUERQH GDQV OHV VROV UDJH RX ELHQ GX P«WKDQH LVVX GH OD IHUPHQWDWLRQ H
Ge«OHYDJH GDQV OHV VROV DQR[LTXHV FDUDFW«ULV«V SD
(Q DJLVVDQW VXU OHV VWRFNV GH *(6 V«TXHVWU«V GDQW B HJ¥RKD %D H PH[GIW SR EO FKQBH B MQINQ V IRLV SOXV -

GeDIIHFWDWLRQ GHVY WHUUHYV PRGLILH GLUHFWHPHQW O H?@8L"0 D Q HZ DRRERQML & &XXQ MRAPH: \O RL@ W B HFMEFXIOW 2UHPHQ
SDU OH G«VWRFORUN TXH XQ@H SUDLULH RX XQH IRU-W HVW TUHP SOFBHOSDHIX ¥ § H FIRQOWMUXERKH DXVVL ¢sOD GHVWUXFWLF
RX DX FRQWUDLUH SDU OéDIIRUHVWDWLRQ GéXQH SDUFHOOH TXL SHUPHW Gé\ DP«OLRUHU OD FDSWDWLRQ

*1%?@ MXVTXé¢ RITULU XQ QRXYHDX SXLWV GH FDUERQH VXU OD ORQJXH GXU«H SOXV GéXQ VL2FOH



F|G 244 STOCKAGE ET DESTOCKAGE DU CAR BONE DES SOLS Sources : Basemis Air Pays de la Loire (2018), M. Martin (2019), Portail Data INRAE
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XW L O LV D WA(RAOHED BY# B DI $7+(*&+ (+&)H+) 24" 16" "E"&) 24 S+ 14 (VH#6+&,"&)# EDLVV« GHSXLV GL[ DQV FHOOHV GH OLQGXVWULH DJURE
OHXU IDEULFDWLRQ 8Q LPSDFW GRQW FHOXL GH ®D IDE@AABW@RY GHV HQJUDLV GDQV OHV 3D\V GH
OD /RLUH GRQQH OD PHVXUH SXLVTXé¢ HOOH VHXOH OD IDEULFDWLRQ GéHQJUDLV PLQ«UDX[ HW RUJDQR
PLQ«UDX[ GDQV OHV 3D\V GH OD /RLUH UHSU«VHQWH B HSIGRHHN (JHORA V-V HIR BB, ADLI YR QDOHY  VRLW
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OSAHE"EX/+'#, +#BIS2+HI*0./*+&HB" I#+3)["6%1") *Yo8cH, +H(YQ+&&+H&" WA H#6+&D OeDOLPHQWDWLRQ GHV P«QDJHV HQ )UDQFH J«Q2UB XQ WU
AL LIHES)VER) H#, HH"HEIS2HH (1) (HHSY0&)F> LHHE+ LH=HI—+ AA+)H +#+/[+2#61%<1-"E+$B)/+'7 #° 6L OD SOXV JUDQGH SDUW G W HWDDQVRH GBEDLYRIL H
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- $2+11-+#.0*06&" 187 PHQWDLUHV b WDQGLV TXHUO e DY IGRQPHDQ kKRB QG bV ISR XV U |

*OREDOHPHQW RQ UHWLHQW@HKYW&HVX I URKS WLLDIDW §IRU)W OEF
1$3(),0'1*,'()$3/01()"$."$+5"). *#,0"$/60(/+'&"),/'0"$ SU2V GX TXDUW GX WUDILF URXWLHU b PDLW SWw¥ GH O]
$YHF bNWHJIRRVHV HQ OHV LQGXVWUYH\D\D/J GRIDOD P/ R QMVEDAAL IS+ 6%6/)# +H# 6/%, 1%)'# +)*&. &) ) Yo&# " &X ("1 +# WH +#)%1/)+"13#
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FDPLRQQHWWH GH bW RQ SHXW GRQF SHQVHU TXH OedDPROXWARIH GG BV UK BRHGHYKERRWKWHANHUDD GH SHUWH HW JD)\

a Loire

) H (& &) HHOVO L/ 15/ +#1-+(6/+*&)+H#$" [>%68+#, +HS*I$1*) #$% 1757 DQLPDOH b GH SHUWH HW JDVSLOODJH 4XDQW ¢ OD U«SDUV

DOLPHQWDLUH FeéHVW DX VWDGH GH OD SURGXFWLRQ TX&HOO!
1/$-10,$."#$3(H#(&&, " *O# GH OD FRQVR P P DWGRRERA A LYH"66++/#+#]_1+#,1# 1/+(>"1I"0+H#<1*#65+#,%1D ©
CoH)HA*& 1+ (+&)H=H1- $2+1+# +HSYO& Vo (") + L/ H< L+ HHY LHH"H +&FBI+H#E" ) - (“U&H  S1+(+&)H LI+ &6V ), +H6/%, 1%)H)"& A%I (. #+)HI+)"*)+(+&)H +H#, $2+) H+)H6%1/# £
AHFG# 1 'Q)5(+# "I¥(+&)"*/+ 24 +&H A%o&S)*VYo&tt ,+H# 611 +1/'H A"S)+ 1/ HPH 1+# | O*(+# "T*(+&D  1+<1+H"1$1&H6/%0/5 H*0&*A*$")* AH&-"H+&SVol+#.) #1."1%' 7 2
)+ KEYL* /4 +&$" | O28 14# 1%+ 1# "66/U0EX*U0&&+(+8)2# 1+# )I"&'6Y%6/)# 1)*I*' # 6% LI -Q [+&,|+2H# g
OH PRGH GH SU«SDUDWLRQ HW OH QLYHDX GH JDVSLOODJH $LQVL XQ )UDQODLV SDUFRXUW HQ PR\HQQH 3
bNP SDU DQ SRXU VRQ DOLPHQWDWLRQ & GRQW b SRXU VHV DFKDWV HW b SRXU VH <
UHVWDXUHU KRUV GH VRQ GRPLFLOH & VRLW X@#ROXPH DQQXHO GH *(6 GH bOWHT&?2 =
2Q VDLW DXVVL TXH VL OHV «WDEOLVVHPHQWY DOLPHQWDLUHV GH SHWLWH WDLOOH UHVWDXUDQWV SHWLWYV z

~
w
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/D SUHPL2UH IDORQ GH FDOFXOHU OeLPSDFW FOLPDWLTXH GH OeDOLPHQWDWLRQ VXU XQ WHUULWRLUH GRQQ« FRQVLVWH ¢ DMRXWHU
OHV YROXPH¥PGWM RX[ VWDGHVY GH SURGXFWLRQ WUDQVIRUPDWL®Q HW GLVWULEXWLRQ GHV GHQU«HV SURGXLWHV VXU

OH WHUULWRLUH /D VHFRQGH TXL SDUW GHV PRGHV GH FRQVRPRPDWLRQ IDLW OD VRPPH GHV «PLVVLRQV J«Q«U«HV GH OD SUR
GXFWLRQ ¢ OéDVVLHWWH HQ LQFOXDQW OHV SURGXLWV LPSRUW«V HW FRQVRPP«V ORFDOHPHQW WRXW HQ H[FOXDQW FHX[ SURGXLWYV
ORFDOHPHQW PDLV FRQVRPP«V KRUV GX WHUULWRLUH 30XV GLIILFLOH ¢ FDOFXOHU OéHPSUHLQWH FDUERQH SU«VHQWH FHSHQ
GDQW OeLQW«U-W GeLGHQWLILHU GHV SLVWHV GeDFWLRQV VXS%BO«PHQWDLUHYV SRXU U«GXLUH OHV *(6 OL«V ¢ OeDOLPHQWDWLRQ GH
OD SRSXODWLRQ ¢ Oe«FKHOOH GX WHUULWRLUH $LQVL GHX[ YDULDEOHY DSSDUDLVVHQW TXL G«WHUPLQHQW OeLPSDFW FOLPDWLTXH C
OD FRQVRPPDWLRQ DOLPHQWDLUH OD SDUW GH SURGXLWYV FDUQ«V HW OD SDUW GH SURGXLWY ELRORJLTXHYV

6eDJLVVDQW GH OHPSUHLQWH FDUERQH GH OD FRQVRPPDWLRQ;GH YLDQGH HW GH SURGXLWVY ODLWLHUV RQ SHXW XWLOHPHQW UDS
SRUWHU OHV FRQFOXVLRQV GeéXQH «WXGH PHQHD B DUk VGG KM © D <AFEE VR YDRQRQDOH

DOLPHQWDLUH GHV )UDQODLY UHSU«VHQWH XQ TXDUW GH OHXU HPSUHLQWH FDUERQH WRWDOH PDLV DXVVL TXH b GHV *(6

OL«V ¢ OHXU DOLPHQWDWLRQ VRQW «PLV ORUV GH OD SURGXFWLRQ b ORUV GX WUDQVSRUW HW b DX PRPHQW GH OD FRQVRP
PDWLRQ 6XUWRXW O&é«WXGH Y«ULILH TXH OD SDUW GHV SURGXLWYV DQLPDX[ FRQVWLWXH XQH YDULDEOH FULWLTXH WDQGLV TX&XQ
U«JLPH Y«J«WDOLHQ HVW UHVSRQVD E O40".& HYCHOED A% & R Q#E53"3- #I AL H T & 2

WLGLHQQH GH bJ GH YLDQGH SRUWH OH QLYHDX DQSIMHO QG kPSRUMRMWLERR *(6 ¢ bNJHT&?2

FRPSULVH PDLV KRUV WUDQVSRUW GLVWULEXWLRQ HW SU«SDUDWLRQ 6XU FH SRLQW RQ UHWLHQW DXVVL TXH SRXU OHV DXWHXUV
*10<b UDSSRUW GX YHE&OXV JUDQG SRWHQWLHO >SRXU U«GXLUH OHV «PLVVLRQV GH *(6@ SDU WUDQVLWLRQ YLHQGUDLW

GX SDVVDJH ¢ GHV U«JLPHV WRXUQ«V YHUV OHV SURW«LQHV Y«J«WDOHV } &&HVW FH TXH Y«ULILH O&$GHPH TXL FDOFXOH TXé&XQH
EDLVVH GH bJ GH YLDQGH SDU MRXU FRQGXLW ¢ XQH EDLVVH GH b GHV «PLVVLRQV WRWDOHV GH *(6 GH OD SURGXFWLRQ
DJULFROH

re

, VRQ WRXU HW ¢ TXDQWLW« SURGXLWH «JDOH OéDOLPHQWDWLRQ ELRORJLTXH SHUPHW DXVVL GH U«GXLUH OéLPSDFW FOLPDWL—'ETXH
GH OeDJULFXOWXUH PDOJU« OD SDUW VXSSO«PHQWDLUH GH WHU¥H TXeéHOOH H[LJH SRXU FRPSHQVHU OHV PRLQGUHYV UHQGHPHQW@/
4

2Q HVWLPH DLQVL TX&XQH P-PH DVVLSMUNBIQUHQ aIFKH. F X OMNXIBT FRQYHQWLRQQHOOH SRXU VHX g
OHPHQW NBIQTRIULF X0 W X UX @& R TBR 3 £2PXH3-5'.% AL'% &'% 0"$$"4'% *B1#'%"4.-21&31.'% %
FRQYHQWLRQQHOOH ¢ XQH DJULFXOWXUH ELRORJLTXH SRXUUDLWsIDLUH EDLVVHU OHV «PLVVLRQV GH *(6 GH OD U«JLRQ GH b o
"«M¢ RQ UHWLHQW TXeHQWUH HW OHV VXUIDFHV HQ O«JXPHV ELRORJLTXHV RQW «W« PXOWLSOL«HV SDU FHOOHYV %
HQ IUXLWV SDU HW OHV VXUDEY FLMQ ARKGHYERQUQH GLVSRVH SDV GH GRQQ«HV FKLIIU«HV TXL £
PHVXUHQW O&HPSUHLQWH FDUERQH GH OD FRQVRPPDWLRQ GH OD QRXUULWXUH EOHXH GDQV VD JOREDOLW« RQ VDLW TX&HOOH YBULH
«QRUP«PHQW GéXQH ILOL2UH ¢ OéDXWUH $LQVL RQ FDOFXOH X OHV FUHYHWWHY VDXYDJHV J«QaUHQW IRLV SOXV GH &2 g
NJ TXH OHV ELYDOYHV HW ®KYWROXWHR @G ERIHNMD'IM GH PLHX[ HQ:PLHX[ OHV DXWUHV LPSDFWV «FROR 9

JLTXHV HW OH VWUHVYV TXH S-FKH HW «OHYDJH H[HUFHQW VXU OHV «FRV\VW2PHV WHUUHVWUHY HW PDULQV DOW«UDWLRQ GHV FKBfQHV
DOLPHQWDLUHY «SXLVHPHQW GHV VWRFNV SULVH GéHVSaFHV SWRW«J«HV SROOXWLRQV SODVWLTXHV XWLOLVDWLRQ GHV WHU%JHV
XWLOLVDWLRQ GeHDX SRWDEOH

CHA|
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FIG. 2% CONTRIBUTION DU SYSTEME ALIMENTAIRE AUX fMISSIONS DE GAZ E EFFET DE SERRE

INTRANTS

Engins agricoles, carburants, engrais, semences, alimentation animale :
la production agricole utilise de nombreux intrants dont la fabrication,
IOimportation et IOutilisation contribuent au changement climatique.
Parmi eux, on peut citer les engrais minZraux dont la fabrication

dans les Pays de la Loire reprZsente ~ elle seulktéﬂﬂ:@

soit 2,96 des Zmissions rZgionales de gaz ~ effet de serre (GES) en 2018.

ProbucTIO

La production alimentaire repose sur une filisre agricole

tres diversifiZe (Zlevages, grandes cultures, viticultures, aquacultureE).
Au total, cette production reprZsente?28les Zmissions nglonaIes

de GES @%teqCQen 2018), dont ¥Bissus des activitZs dOZlevage,
sans compter les Zmissions liZes aux intrants nZcessaires "~ la production
ni le C@des produits alimentaires importZs.




TRANSFORMATION

La transformation des produits agricoles reprZsentg un secteur dOactivitZ
important pour les Pays de la Loire, avec quel@@® Ztablissements installZs
sur le territoire. Ces activitZs de transformation reprZsentektegffdQ@en 2018
dans la rZgion, soit envirof@de ses Zmissions totales de GES.
Toutefois, ce chiffre ne prend pas en compte les Zmissions liZes

" la transformation des produits consommZs dans les Pays de la Loire
mais fabriquZs en dehors de la rZgion.

—r

TRANSPO

QuOil sOagisse dOimporter ou dOexporter des produits bruts
ou transformZs, le systeme agroalimentaire ligZrien engendre
un fret important, responsable de gros volumes de GES.

Source : GIEC des Pays de la Loire / ComitZ 21, 2022.

DISTRIBUTION

Parce quOelle engage de consommer de I0Znergie

pour |IOZclairage, le chauffage ou la cha’ne ~

de froid des Ztablissements, auxquelles viennent sOajouter
les fuites de fluides frigorigenes, la distribution

des produits alimentaires participe aux Zmissions
rZgionales de GES @0des Zmissions du secteur tertiaire)
auxquelles contribuent aussi les restaurants,

les cafZs et les traiteurs, ainsi que les Ztablissements
dOenseignement, les h™pitaux et les maisons de retraite
proposant de la restauration collective.

©GIEC des Pays de la Loire / ComitZ 21,

CONSOMMATIO

Variable dOun rZgime " IQautre, IGempreinte de la consommation
alimentaire des habitants des Pays de la Loire sOZlsve

" 1,3teqCQ par an, soit 13% de |IOempreinte carbone totale_

dOun LigZrien. Pour sa part, le gaspillage alimentaire reprZsente
chaque annZe P8 de la production alimentaire é%3lu volume

total des Zmissions de GES.
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, Face " |la baisse progressive
U N SYSTGM E de la ressource en eau,
ALIMENTAIRE les collectivitZs devront opZrer
SU REXPOSf AU)ﬁes arbitrages de plus en plus

Zlicats entre les di ! Zrents usagers

CHANGEMENT Sde i6eau.
CLIMATIQUES

&RPPH OH V\VW2PH DOLPHQWDLUH DJU2JH OHV SURGXFW LR @HOWR MDY W VG AX OSNHRGHKL VEW BSOXMQ FXDPS HW6 OHV |
WUDQVIRUP«V LPSRUW«V LO H[SRVH OD U«JLRQ DX[ LPSDPWV BKINQRKIEF G DWWP\H G W VP POWLPTDWM VT X4H\D G& HOOHV VH FRPE
SOXVLHXUV PDQL2UHV HQ PRGLILDQW OD GLVSRQLELOLWGHVQSKXXHWE®KHEFMD BW OB«DXYOUWILR G IE HFHWHPS«UDW X
WDLQHV SURGXFWLRQV HQ IDYRULVDQW 0O&DSSDU®BWLRQO®H VHQAQAER L W« RXH & SHR/GY FIKWG ORRRUB®HY HW GRQF Geé\
HQ DOW«UDQW OHV UHQGHPHQWY DJULFROHV HW DYHF HXJH® K& LUHHY HOX MWW SRW GHE OB BHQWKD GIHVAD SHR VHPLV H
GXFWLRQ HQ DJLVVDQW GH OD P-PH IDORQ VXU QHV JRQHY BWDIUEFOCXF WLRY LGBIXVEH @D« RO WRBRW« GHV SUDLULHV
W«HV 6eLO FRQYLHQW GRQF GH WHQLU FRPSWH GH OéHQNHPEY HOBGHSER VG HD BWRIG X FWILARQU SO W HI ISHDW -WUH H[SO
HW TXDOLILHU OD YXOQ«UDELOLW« GX V\VW2PH DOLPHQW® L\ FRIPIKIUQBIQW O &80 « Y B Y WRIQ VGG W KF W ROSVASDAB 8E/S V H W
FRQFHQWUHUD VXU OHV LPSDFWV OHV SOXV GLUHFWYV GHVSKRDB JHANYW Y V¥ OTLFDQWL. TX H 8 O/HKW \DHY GH FGKGH ELRORJLT

FHOOH GHVY SROOLQLVDWHXUV OD SU«FRFLW« GH OéLQIOR
OH UHQGHPHQW GHV DUEUHV IUXLWLHUV HW DYHF OXL OF

WLRQV DJULFROHV DTXDFROHV HW KDOLHXWLTXHYV OHV VWDGHV SKU«QRORJLTXHV FURLVVDQFH JHUPLQDWL
YDEOH GDQV OD U«JLRQ OH SK«QRP2QH TXL HVW DPHQ« ¢
@-%/*+4$4)&$0H#4$*)0+) &4 IXYUH GHV VWUDW«JLHV GéDGDSWDWLRQ FRQVLVWDQW S

&RPPH LO FRQVRPPH EHDXFRXS GeHDX TXeLO G«SHQG GHRXUAW RQRHIR @ XL VR QGH HIRX HAMO DXL 8 VB¢ WHY DFFHVVLEOHYV
VHQVLEOH DX[ WHPS«UDWXUHV DX[ LOGWHNRE /B HN2I1 ' D-X DOMIDK GH HQLU FRPSWH GeDXWUHV IDFWHXUV OV DX
FROH FRPSWH FHUWDLQHPHQW SDUPL OHV SOXV H[SRV«V DX[VFKODWHN B HEVWE\H A O ORIWGE I IX W HTMAL «$IH X

¢ SHX G«WHUPLQHQW OH FKRL[ GHV FXOWXUHV HW UHSURJUDPPHQW OD S«ULRGH GHV VHPLV HW GHYV

U«FROWHV '«M¢ OHV SURGXFWHXUV U«JLRQDX[ GH SRPPBUUPQWH SX DEH®MIHO RS SHPHMLM XGWHVW\GHNFWHY UDYDJH XL
GeLPSDFWV VXU OHXUV U<FROWHYV DOW«UDWLRQ GH OD FR[RREQ W\ ARRX GHW EUX W WWH IDW \G N YOUH OBV WK D OLLW/R VURMUB R P P H
QROHSWLTXHV RGHXU JR%W WH[WXUH HW FRQVLVWDQF HcJOZxHBWYW FFHQX\L EEHY ¢UO B IFKDXAM/X UG «FHD G DFJXHH ELRORJLTX
GHV S«ULRGHV GH U«FROWH HW EHVRLQV «QHUJ«W%TXHV GBRWVWXYeBDRXKH D& ARQYHMD /W DPQSGREDBXOWW « DXJPHQWH
(Q HISRVDQW OHV ERXUJHRQV DX[ JHOV SULQWDQLHUV HW VHQ GIY\H\CRRFI.DH) W DADY S VRGN RS H QR UDANWBRQHHB/« J WD GH G



21107 €| 8p sAed Sep aleluswWi[e aWeIsAS 87 {aULIdVHD o
N~

Auinod "gd / 81107 | ap shed uolbzy ©



CHAPITRE} Le systeme alimentaire des Pays de la Loire

(0]
o

, FH ULVTXH VeDMRXWH DXVVL FHOXL OL« DX PDQTXH GeéHBR GHQ &R COUHY TPRL O HD F I DSIIX\P H @ I XFED/D R BV AGKBAQLY L O X1
GH 0éDQQ«H HW TXL Sa8VH ¢ VRQ WRXU VXU OD SURGXFWLYDWR LA ¢DVO LBY HF $HMOH SDHW WFN QY RIQFHIDXW B RQNGHV XV
O@HVW OLJ«ULHQ 3RXU IDLUH IDFH ¢ OD QRXYHOOH GRQGGH FW LEH \@E DY H LE XILVR QDD K GFRORXYDABIN TMINOAD WERMFRKIL RGN XOH K
Ge«YLWHPHQW VRQW G«M¢ PLVHV HQ IXYUH &RPPH HOOIG SHDBHW STRBI 0BFGUAN HUY LR J @@ RRICDMNHNA B13VHS 8 IR VW K R UGIHG
G«EXW MXLQ O&éDVVRFLDWLRQ GH F«U«DOHV HW GH SURVOHDIPRIDXF¥BBW HWE RHV PxW DIEROIOH VEGIDQ/XOHNM QDSSHV
OHV ULVTXHV OL«V DX[ IRUWHV FKDOHXUV &HSHQGD®W FRPPH HOOH D DXVVL SRXU HIIHW GH U«GXLUH
OD SURGXFWLRQ IRXUUDJ2UH WRWDOH HOOH LPSRVH @H O@1%DH434)8¥0/$23 DYDQWDJIH GH VXUIDFHV DX G«WULPHQW
GHV DXWUHV FXOWXUHV 3RXU OHXU SDUW OHV VWUDW « ¥\ G aBEEDEWMHVGRQODHFRR B R R\ HOW & 6 B\« WHOREBY GH C
SHU GHV SUDLULHV DJLOHV RX PXOWL HVS2FHV SRXU U«GXLQMOBHVHYLYIEWV LIRREHYXWOQW X DHODOWQIBH GH OD SUR
VHUYH SDV OéDJULFXOWXUH U«JLRQDOH GX SUREO2PH GH M¥HPXDQJHPHQWY FOLPDWLTXHV $YHF OD SOXV JUDQGH |
OHXU OD PRGLILFDWLRQ GHV SU«FLSLWDWLRQV HW OH UL
@-%/*+4$4)&$0/$(,4%™,6,0,+.$#+$0/$7)/0,+ $(HSO1#/) YLWLFROHV VHURQW GH SOXV HQ SOXV VRXYHQW DWhIHFW«
&RPPH LO DVVRFLH O8«O«YDWLRQ GHV WHPS«UDWXUHV ¢ X3XH QRXHUNO GH S OXIVUMQ \8 DRY GRXJDFRONMVBRQGUXE ERXU.
OH FKDQJHPHQW FOLPDWLTXH @ TXL IDYRULVH Oé«YDSRUDBWVRQL BHN VIR@ \8 BIVWWQ E XVL SIR/W 4 B LIHDWDRRW GHNX DX |
Y«J«WDX[ @ H[SRVH OD U«JLRQ DX SK«QRP2QH GH VWUH YV VHRW LAUMKH DR 8N XIYHE@W PWRH PIRPHQWLHY (Q JUDQFH R
OHV EHVRLQV HQ HDX GHV FXOWXUHV HW GX E«WDLO VRQWHPHEHND A0 L PDXWPHXQHNVBUG«M¢ DXJPHQW« GE@HQYLURQ b
([SRV«HV DX[ V«FKHUHVVHV DJULFROHV TXL VHURQW GRWD¥USOKY QIH «TQ HXW HR G HWS IS/ GEXR/P: PHRHIDBIGFIQOW L UG LT X H |
FXOWXUHV HW SUDLULHV SRXUUDLHQW SURJUHVVLYHPH®@W $UREKEUO GMY GHH DHEGIPHQ WX/U BIOQXD QM) LlSFHIHBD QW OD S«
YHQDQW DLQVL DIIHFWHU OD SOXSDUW GHV ILOL2UHWt FHO@ARGH DXIPHYWHU TH VIH WDRX YHM SURBKOL QN SRXBH Q
OD PRLQGUH SURGXFWLYLW« GHV FXOWXUHV IRXUUDJ2UHV FHOOH GHV IUXLWV HW O«JXPHV PDUD°FKHUYV
GRQW OD SURGXFWLRQ SRXUUDLW -WUH LQWHUURPSXH ¢ BHHWDOA BT X P HRGH V DBH BR B QILHRQ QFHPHMW G S UKE®FH G H
RX GHV SUDLULHV GRQW OHV VHPLV SRXUUDLHQW QH SDV XQVEYERRNUDKPNQMKHXYGN VIR HY MWMR@OKYH Y«UDLVRQ HW
OH G«FDODJH GH OD SKDVH GH P%ULVVHPHQW G4V UDI
3RXVV«H SDU OHV EHVRLQV HQ HDX DFFUXV HQ S«ULRG D HW WIFRKHWU XY HR UDD HVH P RRQ)GEY GRWU K KPR GHY SURSLFHYV
WLRQ SRXUUDLW ¢ VRQ WRXU -WUH GH SOXV HQ SOX% GLIQRRWH (©Q MW RWQ CARIHV BOIWH XTHK &HHY GFR-HVBD B8 HDSXX ®IM/ T X D
OHV QDSSHV VHURQW HX[ DXVVL VRXPLV ¢ GHV WHQVLRQ\GDB®JSUXFHVQF 8§ 83 YHNR BWHYM XD LHAV HG 8 HOD BRE UWD/ «IW DY T
Gé«WLDJHV HW GX QLYHDX GHV QDSSHV 'DQV OH ODLQH HW /RLUH RQ FDOFXOH DLQVL TXH OD GHPDQGH
HQ HDX OL«H DX[ FKDQJHPHQWYV FOLPDWLTXHV HW GHVWLQRK & RXUU B HJPKOLERIH FBBHHQ'W DA KV FRIDRQUGIWIVHHW YA QW PRG
b HQWUH HW2U LFL FRPPH DLOOHXUV HOOH VéDMRKWHEBVEYQQVSGRQWHOEDRQGIMIDGLPLQXH WDQGLV TXH OD
0O20H HW JOREDOH GH OD GHPDQGH HQ HDX TXe&LO V%D JL\D\QH/ ®HVUXVUDRBY GHRWP HY IDLIKH G eD@E A KI HOH G BDXP XU RQ
OD KDXVVH G«PRJUDSKLTXH RX EHVRLQV LQGXVWULHOV WDWLRQ GX WDX[ GH VXFUH HQWUH HW HQ PYPH WHI
3RXU OHXU SDUW OHV YDIJXHV GH FKDOHXU H[SRVHQW «JD
&RQIURQW«HV ¢ OD EDLVVH SURHWHMWY O XGR HQDV DABVR @KIIFEHRYWEQHEXEOW ¢ OeDUJPH GX YLQ $X WRWDO FeHVW
OD GHPDQGH HQ HDX GDQV ODVHUWYRQW DO HQ FHR\O © H FRABLULHADNE HWVHDDEWWR X BRKM SDU OHV LPSDFWV GX FKDQJHPHQW FC
GH SOXV HQ SOXV G«OLFDW VUNQGHI B eBHD\K GIIW | ¢ URH-RAMWWUXIY B @ HHIDFWHHGEIN PHOXWLISWHY PHVXUHV GéDGDSWDWLRQ DOOEL
WRXMRXUV SOXV GUDFRQLHQQ MW IGRWE R Q R®H H UXREY H PGIH) W RO GSSRWH QWL BIW DRIPHQW GeéDSSHOODWLRQ GEeRULJLQH



Sources : Registre parcellaire graphique (2012),

FlG 2& VULNfRABlL'TfS DU SYSTéME AL'MENTA'RE FACE AUX CHANGEMENTS CLlMATlQUES Ministere de IOAgriculture, de IOAgroalimentaire et de la Forst (2018).
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@-%/*+4$4)&SOHASH " HAS6/AAHASI3&, * OH4 GRQF XQH WULSOH URPHPDIMLIKH«FRQRPLTXHEHGW QQYLWDLU
3DUPL OHV HVSDFHV DJULFR@WHYD&UWDFIRQV2VBRHIQWT XKUY QG HDDEBHARRRL HQHHIXVEK OHV ULV TXHV FORIRFHE QD JXHISHIHG 1D Q B GE
FKDQJHPHQW FOLPDWLTXH RQDSHXWXDXWWHL GLLI¥H UHRH Rp GOk B QYWD WQ RQIBW GHYEBBXYDSSHOHU SOXV OHV VA\VW2PHV Geé«OHY
GH OD PHU H[SRVH ¢ XQ HQQR LHPHIQUL F\O K X A UG F X HGHV S& MAXWLIRIGY BR XD GRXWULU OHX W EWYWRER® U BW XV ROOUWUBPSRWHQ®HY UL
GH U«GXLUH O&DFFaV GHV WURBXSORPPEONK[HSSRV H/ D&YV L OHOH «DHXYHXQUW §DMQJI«UHU HW T)XQ ¥ U B 8 ROIOM« [5X WHIFAH P D ¥ XU LF
SUREO2PH GeDEUHXYHPHQW ¢ PRWQWHIRHGOR W DOIVQE WDXX JEKNQRBIBPBIQW FOLPDWLTXH
&RPPH HOOH DFFUR°W OH SK«QR B MDD & H X XE-PWN LR MW XMH GH OD JRQH
0e«O«YDWLRQ GX QLYHDX GHNOD FHWU SKRXUHBKW® G MV VIUDH@{%VASE I8 SOMS%E §HH,"$§&, GV L
HQ SOXV GH GLPLQXHU OD T X DEIDML SR XEHOIHR XEl¢ WIDILHD GLQY SRERVEKIMIX | HHOROHH) W[ SHRW HD FL G L | L F DWILR@ HBWM VG MWDK\ J ¥ QDM MR QL EBIV
DORUV OD U«JLRQ DX G«YHORSSHPHQW GHV URVHOL2UHV HWXW0IOBHP RGLA L EDWQRQHBK VPR EGRBGOY I NBHW L DY JEX MW B MWL R GG
GH OD IU«TXHQFH GHV «Y«QHPHQWYV PERRRM ROR/I LIRXGIM LHH[QW -
@-%/*+4$4)&$01.0#2/3# OD IRLV OH F\FOH GHV QXWULPHQWV GDQV O&RF«DQ RXYHUW }
4XRLTXH OHV DQLPDX[ PRQWUHQW SOXV GH U«VLOLHQFH TN FOHW FFXOMMW HVH \L QM | H WY WEKD &WR @NOLEN RMHDQNPE-BIVHL WPXOH VX UL P
DX[ FKDQJHPHQWY FOLPDWLTXHV GRQW OHV LPSDFWV D IIHFMNHPH Qe W@ RX\D HHOOL Y & H L R XBOIHBOXKYVINRORXE ¢ & OXQPIHRIDC
IDORQV /D SUHPL2UH UHQYRLH DX[ HIIHWV GH O0é«O«YDWLR EHW MWHP S &8 B WX UV V X UME Bt VE KDATDODFLRABHHDU IO VEHL MMVR IXTYH
GeéDFFUR°WUH OD GHPDQGH HQ HDX SRXU O@éDEUHXY;HP H QAW \G 0 FEMMYDLIMD« \H \@ HG B - § R W HHQW G Bl ©HIPIHIGIWE FIHHRWO HY GH FRQV K
FULUH OH SaWXUDJH HQ S«ULRGH HVWLYDOH OHV YDJXHWGPH AXDLPHHIQUN B LSRNV HEQ W VHL Q OHé\E ISR COMDLL FOGDHOAINR Y i FGSH LQDRVIP E U +
DX VWUHVV WKHUPLTXH 3RXU OHV UXPLQDQWV FH G;HU Q LH\UIS VRIDW R UFRIG G PIVH Ub @&l XIWW \DHL (BB B GBLHHDCS 1D BB BWILLRIQO B HF K D ° Q F
VLHXUV IDORQV DOW«UDWLRQ GH OdLQJHVWLRQ EDLVVHHGH ODD AHUSR@LEN © L@®/«P GO XWHORER & H ANV & B R GHRW L RIQHSIHD O W P
ODLW VXUPRUWDOLW« GDQV OHV EaWLPHQWYV Geé«OHYDJH IGHBEWDQYX D DG BUREMNP®WHR®HSU & PYOQDW LGRRQ W KHIS HQGHQW OD F
PLTXH 'H OD P-PH IDORQ XQH IRUWH KDXVVH GHV WHPS&WBWXHWHVWHBRV K DILMHXRQDXBY HYHDX«BKBXITHPHQW GHV HDX]
QRP2QH GH FRXS GH FKDOHXU TXL HQ SURYRTXDQW XQH KBXYWH FOX &b R DROHS & X U0 VG HIP B @MY G HPBI® V ¢ O d BIOH I® GBHH P D \
OeéDQLPDO U«GXLW OHXUV SHUIRUPDQFHV HW DXJPHQWH OD WROWW DA LMW GB G\R DGW MHREGH@W VB IRYD MRAKPRIGXGHD 8 KV © BHI | +
GHV YDJXHV GH FKDOHXU RQ REVHUYH DXVVL TXH OHV PRGEXG IFK DRQN PGHH) & &8 B XQ B R QLY XRIBW HDW R B H VFHXQRW ¥ & « FK O O H
HQVHPEOH OH G«YHORSSHPHQW GH FHUWDLQV SDUDVLW H5-QDPLIBER MO HR QO He R.DIXT SKH. THH B X Y HDIOTHKMYEIINV GHM MR 0
FHOOH GH OHXUV YHFWHXUV 2U VDFKDQW TXH OD YDULDEhOS DM« GHFHERIDHHBMIA R G V1B #9059 RAVRIOR FA3T 2036 $B611 . HER B4 o
DXVVL OHV U«SRQVHV SK\VLRORJLTXHV HW LPPXQLWLUHKH GHYV DXQU RIDX P -P® SR/ RSEHRFE R\ESQ @ WT X@B YAKM Q JHPHQW e HV\
OH WHPSV «SL]JRRWLHV JRRQRVHV RX DUERYLURVHV:GHY IQHYEBR VGG BRDIN\G H @ CBIPRY GH. | 1SR L ® HEOH PBOWURD FK« SDUY XQF
VHU H[SRVDQW DORUV ¢ OD IRLV OHV DQLPDX[ OHV -WUHYRKXP BDQYDHWW OBIN BRWQRPAANV G¥VRFEkHWDWLRQ RF«DQITXH
U«VLVWHU DX[ PDODGLHV WDQGLV TXH O&éDXJPHQWDWLRQIGH O
, FHV GHX[ H[HPSOHV GéLPSDFWV GX FKDQJHPHQW FOLPDWXRXHVREUT®BE¥O MO B8 USHXWE K JODW PHDWYU H V KDOLHXV\ELTXI—
DVVRFLHU OHV QRPEUHX[ DO«DV TXH OH FKDQJHPHQW FOLPDWLTXH HQWUD°QH RX DFFHQWXH HW TXL
H[SRVHQW JOREDOHPHQW OD SURGXFWLYLW« GHV «OHY DJHMLQW VDQY« T KOLIL WR IGH \S R YI/Q E DW DGH. RERQ Q HQYR Ok PHV%UH
GDWLRQV WHPS-WHV VXEPHUVLRQV V«FKHUHVVHV RX YHOHWVDEMRIOH QWY G B VEHEEKGIH LIOHFRIKYFOAT QG UDSSHOHU EFL C
VRXOLJQHQW O&éLPSRUWDQFH GH SRXYRLU HQWUHSUHQGUMDER VOP BRQWH D 6D BIQWDWILLRED SRXW SDkWHDNHQHU DYHF OD
OHV H[SORLWDWLRQV GH OD U«JLRQ VXU OD GXU«H JH QD®H FHQW DEQ R ¥ VDH WWLQ W GX G3RE6 FKGIHG 0 8A0KY HVSDFH GEM¢ F
GDQV OH V\VW2PH DOLPHQW D IDIEH. GBLHV @ ID X K. RQJ HFCH § WO RGP DXHM XGH \BREGHY BRXU GHV HQJLQV PRLQV FRQVRPPDWHEUV C
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oD LOEMPREINTE

CLIMATIQUE
DU DYNAMISME
INDUSTRIEL

LOindustrie constitue un acteur majeur de I0Zconomie
des Pays de la Loire comme le rapportent

notamment la diversitZ des activitZs quQelle reprZsente,
le nombre dOemplois quelle rassemble

" elle seule (pres de 263 000 actifs) et sa part

dans la valeur ajoutZe rZgionale (17,4 "%)267
Cependant, " la place prZdominante

quOelle occupe dans I0Zconomie ligZrienne
correspond aussi une contribution signibcative

~ |Gempreinte carbone de la rZgion,

une exposition particuliere de IQappareil industriel,

des salariZs et de certaines activitZs aux variations
climatiques et ~ leurs impacts, ainsi que plusieurs
types de risques, physiques ou Pnanciers,

liZs aux ZvZnements extrsmes ou encore " la mise

en Tuvre de stratZgies dOattZnuation et dOadaptation.

cHAPITRED  LOempreinte climatique du dynamisme industriel
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00
»

LOindustrie ligZrienne

UNE CONTRI BUTIOlﬁe distingue par la diversitZ

e ses activitZs,

MAJ EU RE E leur dispersion sur le territoire
LO f CO NO M| Et IOirpp(t)rtz_a.nce de IOindustrie
RfG|ONALE manufacturiere.

I"HS 068 &Ib() H(*+,"H$ -"$ [40- #(*'$ *¥1)*"00"2$ 30$ " (*'0($ -/1&43-$ .&$ *5"H()$ -'$ #'#$
&O6(*5*()#2S.", - H6"#*30$#,'S."S (" *(3*"'$"($./*763'(80%"$-"$./*0- #(*"$780,88%(,*9": 86 BS#H30$(3,2$."$%.&HH"7"0($-"#$*0- #(*"#$ .*1)"*"00"#$"0$830%(*30$-"$." '$5&." '$&C3,()"$
'S <$ %" #S #6)%*8 0+ (JHS %3 #630-$ & ##°$ 08 0¥5"&, $-/'76.3*$ *0- #(*".$ 6&'(*%,.¥9"7"0($  #3,.10"$.8$%30(*4,(*30$ 7&C","$-"$.&$ %30#(',%(*30$ &)'30&, (*+,"$"($ 085&."$ <$ ./)%303=
«OHY« GDQV OD U«JLRQ DYHF b GHV DFWLIV ¥RLW 7'SHI*ID RGBS D K N0- ¢ B¢S. Q%7 3-8 I$OB(H $-CHIN 14 R7"0($3,$'0%3"'$
0&."7@% [*0- #(**"$.*1)*"00"$#"$#*(,"$"0$"88" ($&,$6" 7*"$'&01$-"#$) 1 *304$8' ROAE H"H$"0$ %", *$-"$./)0" 1*"$&5"%$.&$ 6')#"0%"28#,'$."$ ("*(3*"2$-"$.8&$%"0('&."$-"SE-"7T&*#$"($-"$H
("7 H#$-1"76.3#:$B$%"(("$6™83'7&0%"2$30$6",($"0$&C3,("$,0"$&, ("$6, #+,/<$.&$8&5"'S &P &BB*0"*"$-"$I301 " #HH
'S [HHI'S-"$ & Y30H(',%(*30$ 0858. "2 -"$ &S 8&AU&(*30$-"$ 7&()*" #$-"$ (&0#63'($"($-"$
ELHQV Gé«TXLSHPHQW OeLQGXVWULH OLJ«ULHQQH FR QW LIGA&H7'B(H"0B1028H "B, SO0 H(P'S ORES M1 *309#'$ VWA P & SHISOL'S #8.$ -+#6""=
VRXWHQX TXH OD PR\HQQH HQ )UD QF HD:SE/"B($-&0BINSH6(",'$S  H WH30$#,'S./O#'T4. "S- $("*(3*"$+,*$"053*'$". "=TK7"$<$ .&$-*5"#+()$-"$ #"H#$ &% (*5*()#:$
GH OD FRQVWUXFWLRQ TXH OD WHQGDQFH HVW DXMRXUG2KXLHQIV SSDXQN (DH\D GDQW B «S0OLUAWW K PBIYWY GMRAD U«JLRQ
WUDYHUV« XQH FULVH LPSRUWDQWH GH ¢ OH V HF WO{?437REV HHELXINERQEH 1) DALY, 184 B4R’ (SYSNRD GRNTD(&*"$P$ #($7K 7" $6& 83*#%5
GH VHV HIIHFWLIV b HQ ISH" $%377"$-80#$%" (&40 H#S%377,0&, H$-"$%377,0"HBQ1&."7"0($6)#"0("$#, 5

&$6. #$1'80-"$6&(*'$-"$.8$)1*302$.&$7)(&.., T*'$Y%30H#(*(,"$+,&0($<S$".."$.8$-" R*97"$&Ib(*=
3RXU VD SDUW OH FODVVHPHQW GHV LQGXVWULHV G H\59BOVHG H' SO 1RSI (8. $6 07 "R TR [SFOQH (G )6- DRSS BB %377,0&=
-I&Yo(*BHS BEH($ & HH*S &668 &F("'S.&$6& ($T&C","$3%%,6)"$6&'S."SH % (",'S-"$. &S %30H#(, % (*YES-"$.&$')1+30:
TXL ¢ OXL VHXO HPSOR\DLW SHUV BEEIHV'SERJVEOD U«JLRQ HQ
SU«GRPLQDQWH GX VHFWHXU DJURDOLPHQWDLWHIIKL UH S \OHYWIDQGXBORUMY DJURPDARHQWDLUH HW P«WDOOXUJL
SOXV GH «WDEOLVVHPHQWYV B6XLYHQW HQVXLWH G D Q3/$6D#, ES3TSVOQ B D RO(ERHHABRAGY" B BEXE. HSHO) YB&IW)# SMOS (" 7"#$-/"8=

«WDEOLVNHRMHD@MBELY TXH OeLQGXVWULH QDYDOH IRUW
$WODQWLTXH UHSU«VHQWDLW VB'ODUL«V SRXU «WDE

WUDQVSRUW GRQW OHV «"WDEOLVVHPHQWY GDG@¥ OD U«UDRQY HW SO B DL IQHD WD |T$ (K0-HEHMD O ID SOR(*."$"($-"$.&$73-"2%

OD P-PH DQQ«H HW HQILQ OH VHFWHXU m <QHUJLH HDX KBQ@PKHWYWFEBXN\D F\R QFG GIWUEHE ( BADQERLIY SHING ¢ \& FOROXH MV T X |
OXL UDVVHPEODLW 4XDQWOIDOBKkQGXVWULH GH O8KDELOPHPQMK RX FLBW2GX BDWWWRLTXH VEHVW LQVWDOO«H FeHV)
ULTXH ¢ Oé«FKHOOH GH OD U«JLRQ @ HOOH HPSOR\DLW PDFXHQWRQQHY BIR SO XV «SIDUWHICHVHG D Q V
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La YzavriZtZ des secteurs
et |OZtalement des activitZs

LUNE EMPREIN T Endustrielles rendent le dZp
CAR BO NE de IOattZnuation particulisrement
TROP IMPRfCISE "¢ e
OH VHFWHXU GH OD FRQVWUXFWLRQ HW OH WUDLWHPHQW
FTO(EF2$-"5 & SV6304(,%6(*3028-"HS 7&()* &, RS-"$%6304( %6(*308"(3-"$.&$7)(&.., 1" $#30($
BS./763/(80%"$-"HERY6(*5H(HE*0- H(*" "#S-80HS.N%63037+'$)1*308."$"($<8." 'S-PORTHT"S  -)(8%..)H2$."HS&, ("HEB* O HIS" . "HOSH"S('3,5"0($'&HH"T4.) " HE-QOHS 8S%&() 13" SUS0- #(*"#$
WHQGDQFLHO FRUUHVSRQGHQW ELHQ ORJLTXHPHQW GHV GPYMMVR@V GH *(6 TXL FRQWULEXHQW DX
U«FKDXIITHPHQW JOREDO HW DYHF OXL DX[ LPSDFWV GHV /®«VAHFRHREH B/M IEG KPDW L BXOKW VOB EMHIYVHD \WWP2QH TXDQW ¢
YLW«V 2U OD YDUL«W« GHV VHFWHXUV HW Oe«WDOHPHQWGBHVRIPDBKILRF@HW GHF XY RWULLHONDGN LRI X VOWWRIEWIDWHY ¢ O é«FK
"0-"0($."$-)8*$-"$./&(()0,&(*30%-"#$) 7*##*30#$6 &' (*%,.*9"7"0($%376."R"#$<$"."5"$63,'$ 6L OeRQ SHXW DWWULEXHU FHWWH U«GXFWLRQ DX[ HIITRUW
CHSB3.K(, "HE6 4.+, " SBSY"(("$6 79" $-*88%06, . )$H"0S&C3, ("0($8.3HS-", RS&, ("H: ST 686(BLL&OHS-"BB U &YH()$)0"L)(*+,"25"%63, HE<S-"HSU63T 4 H(*4."HST3*0HE%E 430)#2S
"(06:D2%* S H(S6'3A84. S+, "S-18, (“HSBEYH(" HEPSI0(S)1&. T 0($%630(*4,)S (" H$+ 'S &S A&HHH'S
/D SUHPL2UH UHQYRLH ¢ OD GLIILFXOW« GH U«SDUWLU O HY$. &FBBVN(ERIIO #{F J-"B B IROCHE S CH 4256, 5 8RB 1IA0G BIOHS-"#$ 896 (*5*()4$
LQGXVWULHOOH SDU VHFWHXU &DU HQ SOXV GX PDQT X H-/83H#"TARX"S FBI0#$KI0HIT FE (WoXAH HAWW1*"ZH 8 K QW'Y B} 30& * & ¢ 30$ -/& % (*5* () #$

SH$)8)"0(*" #$"0-$."$(&5&*.$-"$%30#3 . *-&(*30$6& (*%, *9" T"0($%376."R'$S$(&0-*#$+,"$  63..,&0("#:$0.$%305*'0($-30%3$-"$"#("$6',-"0(:
06" (&*0"HSH3, V" #S &HH'TA."0($-80#$,0"S TKT7"$%&() 13*"$ . "#$ 7&()™*" #$-"$ (&O#63'($"($

THB)+ K6 T O(HS). "V6('30%+, " H$E3,$). Yo+, "H2$-I&, ("HS. " HS-HH(*01,"0($C$-/&, ("H#$"0%3"$ "B’ HH OHS*S(+,)"$"-$,%(&%-+"$./+'/01"#

&HH3Y"0($."HF O- H(*"HST)%E&O*+,"$"($)."%6(*+,"$&, RE0- #(*"#$&)'30&, (*+,"#$"($0&5&."#2% *OREDOHPHQW RQ UHWLHQW TXH OeLQGXVWULH FRQVWLW
(3,($"0$."#$-*#(*01,80($-"$./*0- #(*"$&, (3734*."$"($-"H#S &, ("HS 73-"#S$-"$ (&O#63'($("'= GH OD U«JLRQ @ GHUUL2UH OéDJULFXOWXUH HW OH WUDQ
"HC SRS 3 H2$<$)8&, ($/,08"%" 04" 7"0($-"HI% 30H 3T T&(*30HS-) 0™ 1*"$" ($-"H#S$) 7*H#+30#$ WURLV RULJLQHV OD FRPEXVWLRQ IL[H OHV FKDXGL2UH\

GH *(6 SRXU OGHQVHPEOH GHV EUDQFKHV LQGXVWUEHO O H \734k. G LD 145 VB4S RA0S0S B0 H DB I($ B$+) T LRAB IR BDH" (- VHIDHR WHS 030$)0™=
5*(#$"0("$S".."#$0*$-"$6')#"0("$,0"$5*#+30$%376.9("$"($-) (&*..)"$-"$.&S#*(,&(*30:3N3,'$%"S  1)(*+,"H#:$ V5"0%6$ ."#$ *0- #(*"#S$ -*5"#"#$ L&Yo(*5*(J#$ 5&™)"#2$ (“##,$ *0- #(*".$ -*88 #WD$ +,*$
'8663'(2$*.$8$-30%%)()$-)%*-)$-"$" ("0*'$."#$-300) HS &HH#74.) H$6&'S./05"0(&*"$TE&H'T*#$ UHSU«VHQWHQW b GHV UHMHWY LQGXVWULHOV GH *(6 G
Ge$LU 3D\V G8"(®-T3.854306)("25<$(*("$*0-*%&(*82$6&'$-"#$-300) " #$0&(*30&."#: B« PHWWHXUV VRQW FHX[ GHV PDW«ULDX[ GH FRQVW§XFWLR
,FL OeLQGXVWULH UHJURXSH GRQF OHV GLII«<UHQWHV E GHMQOGRH\R GHWOXIFAVARQN UlbH PBWQGH BW YPKIWDBOXUJLH b
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, HOOHV VHXOHV OHV «PLVVLRQV GERULJLQH QRQ «QHUJ«WLTXH UHSU«VHQWHQW b GHV UHMHWYV
LQGXVWULHOV GH *(6 3RXU OHXU SOXV JUDQGH SDUW @& OD PRLWL« ¢ O8«FKHOOH QDWLRQDOH & HOOHV
)780"0($ -"#$ 6'3%" ###$ -"$ -)%& 430&(&(*30:$ E"6"0-8&0(2$ ".."#$ 6'35*"00"0($ & ##*$ "5

OD VI\QWK2aVH GH FHUWDLQV FRPSRVDQWYV FKLPLTXHV GH OD SURGXFWLRQ GeéDFLHU GeéDOXPLQLXP

GH JLQF HW GH PDJQ«VLXP GH OD IDEULFDWLRQ 6H VHPL FRQGXFWHXUV HW GH SDQQHDX[ SKR
(353.(&X+,"#SGS -"$ ./ #&1"$S -"$ 06" (&*OHS #3.5&0(H2$ &)'3#3 #$ " ($ &, ("H#S T3 HH#'#$ -1*#3.8(*30$

WKHUPLTXH GHV SHUWHV GéKH[DIOXRUXUH GH VRXIUH JD] LVRODQW «OHFWULTXH VXU OH U«VHDX GH
WUDQVSRUW Gé«OHFWULFLW« GHV IXLWHV GX U«VHDX GH JD] QDWXUHO

3RXU b OHV «PLVVLRQV LQGXVWULHOOHV U«JLRQDOHV GH *(6 VRQW GRQF GeéRULJLQH «QHUJ«
(*+,"$"($6'35*"00"0($-"#$6'3%" HHS"($-"$.&$%63 74 #(*30$-"HS&I6 (*5*JHS*O- #(*".."#: SV, $(3(&. 2%

OD FRQVRPPDWLRQ «QHUJ«WLTXH GH OLQGXVWULH OLJ«ULHQQH UHSU«VHQWH b GH OD FRQVRP
PDWLRQ U«JLRQDOH WRWDOH HQ , HOOH VHXOH OD ILOL2UH DJURDOLPHQWDLUH HQ DEVRUEH b

DORUV TXH OD FRQVWUXFWLRQ HQ FRQVRPPH b $OHV PDW«ULDX[ GH FRQVWUXFWLRQ b HW
OD P«WDOOXUJLH b

*OREDOHPHQW OHV LQGXVWULHV OLJ«ULHQQHV SULYLZ34302618998HH IJD] QDWXUHO HW Oeé«OHFWULFLW« TXL
UHSU«VHQWHQW UHVSHFWLYHPHQW b HW b GH OD FRQVRPPDWLRQ «QHUJ«WLTXH LQGXVWULHOOH
WRWDOH HW TXL VRQW XWLOLV«HV WDQW SRXU GH¥ XV D/HHWW\Y & GG T K MW UTQCHN GRIQYD 8 LR Fré GANR\GRIFBOR ®XEH OHV HQWUHSL
WLRQ 3RXU OHXU SDUW OHV SURGXLWV S«WUROLHUV UGIS®«VHIREM EWUHEWE Y W FREQWRIPFREW GRIQ*WRWDONWLQJIXH XQH
HW OD ELRPDVVH b 6XU OD GXU«H RQ UHWLHQWSGéDHOQ OHRUY JTUDEH VGLOPILWOEM OB VSWARBWHNYVLRQV GHH VFRSHb SFRQF
OD FRQVRPPDWLRQ «QHUJ«WLTXH GH OD U«JLRQ b -"SIADMGHS +*$ #3018 WOL) S -&O#O- HRE 140 ESPOLOIRHEES %" "#S *)'#S & RS )+,6"7"0(4$
GH *(6 HOOHV RQW UHFXO« GH b JUsFH QRWDRPHQWW DR VEMD\OROXOOHREQWFEHOBY 6RQWRPPBDUEXUDQW FmQVRPP«‘.;:sou
WLRQ «QHUJ«WLTXH YHUV GHV FRPEXVWLEOHV PRISQV FBVERRHY UHFH@QOMWOHWHCP L EVIRFRDNVVIHHHM WD SURGXFWLRQ GHV «G
6XU FH SRLQW FHSHQGDQW GHX[ G«SDUWHPHQWYV VH GMWUNEQWXH@BHXU FKDOHXU IURLG HW DLU FRPSULP« HW TXL G«SHQ
&b$YHF XQ UHFXO GH SOXV GH b GH VD FRQVRPPDWLRQQEBHJIQHSULADHQHVKWMLOLYV HHWSRXU OHV SURGXLUH S«WUROK JD]
OD 6DUWKH IDLW HQ HIIHW ILIXUH G@H[FHSWLRQ $DUP\MRO@MW HP«S/BIUWFR SHIQ WS BBWE DL k) OH\R QP IG/RQRQYV GHV SDUWISHV S
&$%30#377&(*30$-1)0" 1" $-"7" "$6., (Y ($H(&A."$H#,'$.&STKT"$6) *3-":$Z0$" %, $+,"$./30$  5&"'$-"S./'O("6*#"28 + /* S HIGL 'S -"#8 ) THH*304$ -"#$ 83, 044" S "(§ 6" #(&(&*"#$ "0$ &730(2% &
6" (S&HHI%*"2$63, BO& (*"25<$. &S A& "S-, $OZTA™S-/"76.3H$*0- H(*" HB-&OHS."$-)6&("=3,$%" .. #8.%) #$<$./ #&L"S-"H#$6'3- *(#$"($#"5*%"#$"($<$.",'$8*0$-"$5*"$"0$85&.:$

dustriel

limat

Q
PHQW TXL HQWUH HW VEHVW «OHY«H HQ PR\HQ @b#2363p$. /S DU "B E&P&O($-).3%&.*#)$3,$#3,#=(&*()$,0"$6&'(*"$-"$.", #$ &% (*5*(J#2$ %o/ '#($&,$ g
db'H OD P-PH IDORQ RQ UHPDUTXH TXH OD OD\HQQH HVWLOHDX«SHO VARBMHH QUK G R WL MN SPILYALISRQMPHQW OHXU HPSU%ILQW
GH *(6 VRQW OHV SOXV «OHY«HV ¢ Oé«FKHOOH GH OD U«3LRQGHYDQW OD /RLUH SWODQWLITXH OD 9HQG«H- S
OH ODLQH HW /RLUH HW OD 6DUWKH 8Q «FDUW TX$LO FRQYLHQW GeéDVVRFLHU ¢ OéLPSODQWDWLRQ GH 19
OD FLPHQWHULH /DIDUJH +ROFLP GDQV OH G«SDUWHPHQG" PO ¥HDRXKD\SIL VeUW RQH XY BV D HY RPRUYW B QWGHV VFRSHVb H§V R(
-"$%374,#(*4. " #$T*0)' & RE#3*-"#: VFRSHb Qé«WDQW SDV GLVSRQLEOHV z

O
=



cHAPITRED  LOempreinte climatique du dynamisme industriel

©
N

DZsormais,
la pZrennitZ dOune entreprise
UNE MESURE - 43
procede aussi de sa capacitZ
INSUFFISANTE " sOadapter rapidement
DES R| SQU ESau changement climatique

et~ ses consZguences.
V*0#*2$* $&66&'&F($+,"$.&$6)"00*()$-/,0"$"0("6*#"$6'3%9-"$-)#3'7&*#$.&'1"7"0($-"$#&$

FDSDFLW« ¢ VeDGDSWHU UDSLGHPHQW DX FKDQJHPHQW FO

)DFH DX[ FKDQJHPHQWYV FOLPDWLTXHV OHV HQWUHSULYV RY6&H0*A6H FWBHIIDVHS GBGX S WOBHIS0 #YUBOV(IBREK 6. KT Q(W, "#$ +,*$ *08.,"0%"0($
H[SRV«HV ¢ SOXVLHXUV W\SHV GH ULVTXHV DX P-PH P R R30SRI6(*5*REN, UBLESDR6TS REIMABIFS ' ¥8) 5B 3042$"0$)5&.,"$./*768%($"($."#$
GLUHFWV GHV ULVTXHV G«SRUW«V VXU OHXU FKDB°QH G H#Y ESCOHY D63, S 808 0D 2T 7 (1Y 055 RB6SSS A ROVESB L& QURS0) % " ##&* " #$63,'$
7"0(SGS-"HE H+ "H#$-"$6'3- % (*5+ () $CS-"HS #+ "#$)6, (&(*300" #$.)#$&, R$)53.,(*304$03'7&=  &7).*3"$H&S)H* *'0%":
(*5"#$" ($H#3%*) (&."HECS-"#S *#+, "H$B*0&0%*"#$"08*02$ . )#$&, R$"883' (#$-/&(()0,&(*30$" ($-/&-&6=
(&(*30$+/".."#$-3*5"0($%304#"0(*" THSHH<="HS1'VHS/=>$%.%)"&")-H$">?" @-'())"1#
6L OD KDXVVH GH OD WHPS«UDWXUH GeéLFL ¢ OD ILQ GX VL®

6HORQ 0O&21* &DUERQ 'LVFORVXUH 3URMHFW OHV FRQV « )XBOGS MW" TS X4$943 [0 045 A QAS-"FBG0LRBON T T(RAT30($6&(3,($6.,#$8")+,"7=
GDQV OH PRQGH FR%:WHURQW PLOOLDUGV GH GR OO DUMSE(E)("HAY REBHEE S BO/, HNOSE, 838, 5"0(5./3' 1 &0 B RIDMBHPH(97"$<$-"#3$6)*3-"4#$

PLOOLDUGY GeéHXURV DX QLYHDX GH¥ FIKYD °\QHFW Gl XDJS/S THR( Vi R5 B (S CHHAB A QRYB0HS-"$%0"#" SE/ #($63, +,3*6* $"#($*763'(&0($63,'$.8$6'3- % (*=
SOXV H[SRV«V VRQW OéLQGXVWULH PDQXIDFWXUL2UH GRWQMW © H¥RSHH\VOIDVSSHKQQDIWHQ\E HDMWHHN. QIEIHLVHY TXeHOOH
7 X8 HS-"$-3. & HICS J&1 7%, .S " ($./&1'3&. 1T O(&*"2$+ *$63,"&*"0($6"-"SC #+ /<S>HS % XT&(*+,"$" (S HSY30H)+, 0% " #$-&OHS." ' H$&Y6(*5*(#$"($.",'$73-9."$) %303 7*+,":
7% A& HB-"$-3. & HSCS.&$6'3-, % (*30$-/). "% (*%*()$63,'.&+,".."B . "HS 6" ("HSH3O0($"H(*T) " HS<$
>>$7% *&'-H#$-"$-3.. &' #H



3DUPL OHV QRPEUHX[ ULVTXHV DY«U«V TXL G2V DXMR XVGRIXS6. #5+T J 4G 68PGI, SO#BY I DH(QTHIINE LR, V6 (SHRS #&0()28$ . "#$ 73-*=
LQGXVWULHOOHV RQ SHXW FLWHU OH SK«QRP2QH GH V « FBKOBRIFBOYSAH./TEXIL"$ HEX "(SUAY 61 QAL BOAS ODNEIDHOB0 I QERBSP &Y. &$6'3-, %=
GH UHWUDLW JRQIOHPHQW GéDUJLOH SHXW DOW«UHU O H30RQ B(D' WIL)R'GOL. "G £6\V*SE) 0 FPH EHW $/963DH)€ 00" #5 X'I8' 3EHAI MO '@V
3,5'&1"H#$'3, (" #$"($8""35*&*"#:$B$." '$(3,28. " #$("76) &(,"H#$"R(K7"#$6" 5"0($6'353+,"'$ PDFKLQHV SURF«G«V FKLPLTXHV GH IDEULFDWLRQ SURGXFW|
0"$-* &(&(*30$-"#$'&* #2$53*"'$,0"$%3,6,"$)."%6(*+,"$* 76 3H&O($-/0(""376™$."$( &8*%: "0("(*"0$"($0" (3P &L"S-"HF*OH(&... &(*30#28"(%: D2$&$B3'(*3*$+,&0-$".."#$H#30($+76.80()"#$-&OHS
GHV JRQHV H[SRV«HV DX[ «Y«QHPHQWV H[WU-PHV VXEPHUVLRQ
B$ /'RE3#*(*30$ &%%',"$ -"#$ "0("6"*#'#$ & RS %3044 S -"#$ )5)0"7"0(#S$ "RCKT"#$ +,*$
6",5"0($'0-377&1"$3,$-)(,*"$. " #SEY6(*BHE-"$6'3- Yo(*30$H, 'S."B(""¥(3*"$.*1) *"02$* $8&, (BRE3,  'B<SU"HE*TE&Yb(HS+,"S."HS"O("6 H H#S-"5'30($1)"$H,'S."$(""*(3"$* $%305*"0($-/&C3, ("'$
WHU FHX[ TXL SHXYHQW SHUWXH RKUDOIHXW A K DX Q N/ i©RIH @ WLEN \O D HFFK DXQHUEM ULVTXHV OL«V ¢ O8HDX VLWX«V=SOXV HQ DF
5&." "$E&'S."$6. #$#3,5"0(2$.", #$&66'35*#+300" 7' (@S$"0$ 7&(*9" #$6" 79" #$-)6"0-"0($-"$ F)H2$-"6, 545 ' R(&Y6(*30$-"H#S 70" & HS & HS &, 63 MHEL"S - "#$ ) %'&OH#2$-"$.&$ 6'3-,%6(*30$
U«JLRQV GX JOREH R» OHV DO«DV FOLPDWLTXHV SHXYHQW &R R SGURPPHWF WHJ IOFDL W/ld RIGB BWDEQ LD W e BRKE R LKRP SRVDQWYV «O|
7"0($-"HST&(*O"HS6" T+ " HF*0- 46" OH&A. "HS<S./&BEOS-"$%" (&*0"#S*0- #(*"#$)1*30&."#$3,$ WLRQ GH FDFDR SDSLHU HW FRWRQ DX QHWWR\DJH GHV SXFHV
HQFRUH QXLUH DX ERQ IRQFWLRQQHPHQW GHV LQIUDV W U XEBEUN6&/SQ'7E BB LAS KBV HE 00 61K S, FL OB PH5 CoLO B & 915"/ $6#5) #$
“H$Y%376348O0(HS)."%6('30%+,"#$-30($".. " #$30($4"#30:
BWUHVV WKHUPLTXH VXU OéDVSKDOWH WRUVLRQ GH¥ UDLOV VXEPHUVLRQ GH JRQHV SRUWXDLUHV DIIDLVVH
7"0($-"H#$#3 #2$*030-&(*30$-/"0("'6Y (H2$#+,"$&%%', $-*ONCBSS$&5"%$.&$6'31 " #4#+30$-"#IM08*02$ -80#S$ .&$ 7"#,"$ 3]$ .&S$ -"7&0-"$ )0 1) (*+,"$ -/3'*1*0"$ *O- #(*".."$ %30(*0,"$ -"$
)5)0"7"0(#$7)()3'3.31%+, "#$"R(K7"#2$%/"#($6&'$'R"7 6."$.&$8*&4* *()$-"#$*08'8#(', %(,"#$-"$  6'31"##"$"($3]$.8$6'3-,%(*30$-)0"1*"$"6')}#"0("$."$#"%(",'$-30($.&$ %30#377&(*30$
VWRFNDJH HW GH WUDQVSRUW ULRXWHNU T KLUV YLIDR X WHREEFRY.&$5. ST TER(EOKPEE'04S /81406, .(,"28*.$"#($)1&."7"0($ 63##*4."$ +,"$ .&$ 6"#=
#'$.8$6.&09("$"($&5"%S".."2$.&$#)%, *()$-"$ BEBEBB0"7"0($730-*&.$"($.3%&.$"0S7&(*O"HS  #*30$#,'S./"&, $*0- *("$6&'S. &S %' SHHEO%"$-"$.&$-"T&0-"$%")"$+ " + "#$%308 *(#$-/, #&1"$"($
6" 7+9"#2$ *0( &O(HS$" ($ %376 H&O(HS *0- #(*" #:$_,"$-"#$*030-&(*304$*0(""376"0($."${'&  #'$')6"%, ("$<$.&$BI*#B#,'S. 8B " #43,'%"25#, $#30$6*R$"($-30%$#,'S."#$%3\#S$-"$6'3-, % (*30$
8*06$8""35+&*"$ 0 T". 1++,"2$" ($%"$#30($."#S & EBIBBT "0(#$"0$6'35"0&0%"$-"#$63' (#$-"$  )0"1)(*+,"
+ROODQGH TXL VH WURXYH QW DWRAKSHQX®XE/Z LHXV VB RWH/QV LM TXH OHV SHUWHYV
ILQDQFL2UHY DQQXHOOHV PR\H@WHEY DO BIN OIMX{VF G VQW O RIS RG B WAB=3ERIAVHSA"S-+/./'1
«OHY«HV ¢ PLOOLDUGV GeéHXQRNVFHDW G [XQHURUR UMVDIM GHVBXKV BBK\VLTXHV TXH OHV DO«DV P«W«RURGRJLTX
6&'$&0$: B4 #$5+"00"0($&. 3 HSH/&C3, ("$%" RS+ *$63,"&*"0($-)1'&-"'$."#$%630-*(*30#$-"$( &5&* $-"#$
VDODUL«V QRWDPPHQW SHQGDQW OHV YDJXHV GH FKDOHXU 6
HSHH<="HS1'VHS*$1B" /= SRXU WUDYDLOOHU HQ L Q ®s)\)a&K308-"#BUAG) 8B H$73P " UDI&5" (2%
4XeHOOH VRLW XWLOLV«H SRXU OH[WUDFWLRQ GHV PLQHIDAY HSFRW I HOMD NBJIHK KEGIVH GXFKBIXH GRKV SYRDXAX IO XGUH FK B O H X
)58%,&(*308G$+/".."$H#"5"$& HH*$&, "8I+ T"0($-"#S OH(&..&(*30#$3,$63, $88*"$830% (*BOE #$-"$6'3- % (*5*():
QHU OHV FKDXGL2UHV O@&HDX HVW DX FIXU GHV SURFHVVXV LQGXVWULHOV HW GH SURGXFWLRQ Gé«QHUJLH
2U ¢ PHVXUH TXH WHPS-WHV V«FKHUHVVH HW YDJXHV GHEKROMHKIL EDPISQW LEHR @WWLHHUR @HHW BIOXY LQWHQVHYV \gxu C
1"7"O(H$Y%. ¥ T&(*+, "H2$. " HS-*#630*4* *(JH#$"0$"&, $#"30($-"$6. #$"0$6. HSH#3, T# #$& R$&.)&H$WPQV OH VHFWHXU GH OD FRQVWUXFWLRQ SDU H[HPSOH O gv St
T&(+,"HS" ($<$.", HE 766 (HS-*" Y6 (HSSS "%, $-"HE H"5"#$-"8, $O&(,".."#$#3 #$./'88"($-"$.)5&=ORUVTXeLO IDLW br& HW DSSURFKHU OHV $E1"0-&0@0H WHP S« U
SRUDWLRQ OL«H DX[ IRUWHY FKDOHXUV FRQWDPLQDW L R Q#$6\W300M#(1&R8E \AD(BE0REY #6418, RFO G #BU(SKUB)6 & 10N $\ORIKEIE, FHE04+$ +,"$g
GH ILOWUDJH QDWXUHOOHV G«W«ULRUDWLRQ GHV «TXLSBPNQSWUGHWGE B LSWHRRGXFW R @ ¢ DFHXPH QW PB\GWHER GUH & ¢
'8 SLAGHHOHS-I&HHEF X" T"0(2$% 808 *H#&(*30H2$8&+,"- Yo#D: br& 6XUWRXW DX GHO¢ GH br& SRXU XQ WUDYDLO SOXV SK

V DI

mism&dndustriel

dud

te climatiq
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(o]
~

DFWLYLW« V«GHQWDLUH OD FKDOHXU H[SRVH OHV VB O D U&B6&"($6:3Q6ERN THS6B-BHRSBI . VW7 3- R8-S 365 R 0 LBE 6 R8.0(Z5e [ O

1 H2$ "BES-"$- B (€58 $8'QOAKHHS - HO3H S +,"$./'76.3P" 'S "H($("0,$-)5*("SUS."#$).)5&(*30#96" 5"0($#"$('3,5"$&.3'#$%308'30() #$<$-"$03,5"&, RS *#+,"#2$" R=TK7"#$*0- *(#$6&'S.&$

H[DJ«U«HY GH WHPS«UDWXUH } GDQV OHV ORFEDX[ GH =0 & H Q&% (30 HN&ES-/8A(THE R TH X2 SB0SE" ¥H53-Q"SBD. ¥$- 3 4 SQIVTY #EBOHE, R$)0" 1#$

SHFW VXVFHSWLEOH GH FDXVHU XQ m GDQJHU JUDYH HW "DPF.RQHIBN$I0ORAB00EF . BISA/E D OBE RSTME (GO, BL*6, HSLB/0(2$"0#3=

8&*"$5&.3*'$,08-'3*($-"$" (&*(: OHLOOHPHQW HW SU«FLSLWDWLRQV PDLV DXVVL ¢ OD GL
0)3-P7"2$%34&.(WD:

(Q SOXV GH OD S«QLELOLW« SK\VLTXH TXéHOOHV LQGXLVHQW OHV YDJXHV GH FKDOHXU U«S«W«HV SHXYHQW

«JDOHPHQW -WUH ¢ ORULJLQH GH SHUWXUEDWLRQV SK\V(RQRJLDXHRQY L HIQRNG &« YRI XYH W Q BIH Q W WIPFHHNXIHUE OD m

GLII«UHQWY ULVTXHV SURIHVVLRQQHOV PDLV DXVVL GH VFHRIXED H3A\Q BXMRV\EG KROR JO & XY FTWUIRML GV BHIWUHSULV

m EDLVVHV GH OD YLJLODQFH } FKH] OHV WUDYDLOOHXUV DXLILO GHIX 0 DV RBX UL BI\MVEARCH G WV ¢ WHDRHS B Y D MEKQW B VHVR G HV Q

'$.&$8')+,"0%"$-"$%" (&*OHS&YV*-"O(#$6'38" ##+300" #: +"$. "HB*T6&I(HS-"#$)5)0" T OHS "R(K T HSH,'S. "HS &6 (*BHS-"HS"0("6H#"H2$ . "H$* T68Y6(HS-"$
OD YDULDELOLW« FOLPDWLTXH SHXYHQW FHSHQGDQW VH |
U H<="HS % @=-/-'()" LHS"-$C)/) 2"+ "($T3484" S HS5 0 H2$. "HEY3N(#S-"$6'3-,96(*302$./&66'35#+300"7"0(2$. " #$7&' 1"#2$" ($6. #$

E377"$*.$"01&1"$."#$40- #(*" #$<$*05"#(*$63,'$)-*"$." '$"76"*0("$%&'430"2$ 7"(("$"0$ 1)0)'&."7"0($.&$#3 *-*()$8*080%*9"$-"#$8* 7"#2$6. #$6&'(*%, 0" 7"0($-&OHS-"HSH %o (" #$

6.8%"$-"HSH('&()1*"#$-/1&-&6(&(*3028&C #("'$.", #$ &Y(*5*()#$ &, R$03,5".."#$") 1."7"0(&(*30#$" ($4#$+,"$ /)0 1*"2$ /& 1'3&.*7"0(&*"2$."$ (3, *#T"2$ ."#$ (&OH#63' (#2$.&$5"0("$ &,$-) (&*.$"($.&$

OLPLWHU OHV FRQV«TXHQFHV Geé«Y«QHPHQWY FOLPDW L T X %3043 %(B0/R. B4 ETCDERY* $ GHB (6-K$B.Q0 HP) (D W+ ISAETRDAM U DU T&(*+,"$

"R63#"$)18&."7"0($."#$"0("'6"H# H$<$-*88) "O(H$ *#+,"#S$-"$('&O#*(*30: SRXUUDLW FR%WHU PLOOLDUGV GéHXURV ¢ O&(XURSH
PLOOLDUGYV GéHXURV GH GRPPDJHV TXH OHV «Y«QHPHOQ

/H SUHPLHU HVW U«SXWDWLRQQHO HW UHQYRLH ¢ OD FRQW UD LED@WH O B R X3 \&WHEHH@QDV URLSUH. VIHX/ Y & HG M 6D S FURRISAIUL HEUX W L

OHV FKDQJHPHQWYV TXH OD OXWWH FRQWUH OHV «P L\ LR QR6GH*3q% IDDOGE,REHA, W5 GHHERBLOGHIVO TRV, #2$ 3056 P T v DB."$%37($

WLRQV QRUPHV WHFKQRORJLHV EHVRLQV HW SU«I«UHQFHWQBQEHBW\GH D YOHVDHEHPS\W K \F YHPPXQAWXKBECLMOYWLQW G

LO(EHH HS+ 250 S #6"Y6(&O(S6EHS . "#$')1."7"0(&(*304$"05* 300" 7"0(&."#$0&(*30&."#$3,$

*0("0&(*308&."#2$#"$('3,5"0($%308'30() HE<S-"H#S-) Yo #*304S-"$C #(*%" 2$-"HH&OY(*304$8*0&0%*9" S

3,$"0%3"$<$+," .+, "HS%&T6&10"#$-"$-)030%*&(*30$#,'S.&$6.8%"$6,4. 1+ "2$ -"H$ -*88*0%, . )4$-"$

"o ("7"0(2$53*"$<$-"H#$ "8 #$-"$ 8*0&0%" 7"0(:$;0$ %30H#(&("$ &*0#*$ +,/,0"$ 1'&0-"$ 7&C3*()$

“H$B30-#$- 05" #(*HH#" 7"0($3,$830-#$-"$6"0#*30$-*1"0($-)#3 T&*HS.", #$&6*(& RS5"#$."H#$

"0("6"#"#$-30($.&$03(&(*30$"05+300"7"0(&."$"#($)."5)":SN3,'$." '$6&'(2$. "#$A&0+,"H#$#30($
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FIG. 28 EXPOSITION DE LOINDUSTRIE RfGIONALE AUX ENJEUX CLIMATIQUES Source : CDP (2021)
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ExposZ mZthodologique

RS;#RR#RTH"'&H#RU#21.6#6"216&"64#*" " $SHA(+$$+1/$SHOAA+L/ *"$H#"&H#542,6&" ("/&,*"$;#,+/S+H#-

IR SYBE ("1 ) +(, &t " "B&H [ IS (0%"#) 1 (2*"3"H ) LIS&+&. A 5" H#) +/-#)1(219,/&"$# 26 +/7 * GHAS1* &+ 1/HS.6H./"#246+15"#5"#5+3#,/1$#=RSSVTRSWX@B

)42, S SHBH O, &(1$52:'6"# ¥ $# $.6<,)"$H# ) 1/&c+]"1&, *"$;#*9:%656 1$2:'6"# =1)4,/$;#* )$:# 6-+>+6"$;#

1,22"$#59", #$1.8"66,+/"$2@;#* #)6%1$2:'6"# =A% )"$:# (/&", #/"+A". 3@#"&H#* #0+1$2:'6"# O'H H$%& ())*$%&+ -.*$%&0,81(23048:5; H=0% JHC*+(,&HY +BHZ["6A+"HE 66+& 16+ HHY +6#

=*Q"/$" (0" HE"SHLOA, [+$("$H>+> &SHD I$H+0,+6,H$. 6HE 66" H &H5 ISH"$H#1) 4, IS@BHC "SH)+-H)1(7  O,%$H# 5" #* #11+6"@;# - +#6,2216&" I&H *"$H# A(+$S+1/SH*+4"$# , 3#)1/$1((,&+1/$# 594/"6A+"H

21$,/&"SH5 HBYSE ("HH&"6, A+SS"/&H"I&B"H " "SH"[H#A): A" |&H", ). ¥ 6:#(1.>"("I&H =) 5 BH "Rt AF)&B+)+&A@H , H [+>", # 5 SH $")&".63# 59,)&+>+&ASH =6AS+5" &+ # &"6&+,+E

"&H)L(21BABH):+(+-."BiH) " H- ) L/S&+ & H"H)*+(,&B (+$# -+ "H) 1 (28, 0+*+$"1&H 2, S <" St A(+$S+1/S# +/5.+&"$H# 2,64 * # 2615 ) &+1/# 64A+1/ *"#
5O4*")&6+)+&AH"&HE"#): *" BBHQ,I$H)"H<16(, & #* " SHA(+SS+L/SHEAA+ L/, ¥ $H5 " HMIGHEIA*>"/&

') 1(2168" ("/&H#5 HSYBE ("#)*+(, &+-."H " S&H+/<* ") A# 2, 6H#5"$H# <16D,A"S:# /4 &"6("H - +# ¢ bOWHT%RU 0eDQQ«H &HV GRQQ«HV RQW «W« X

S54$+A/"#*"$#2"6&.60,&+1/$#5,/$#*94-.+*+06"# 4/"6A4&+-."#5"#* #E'66"B# C"$# <16D, A"$#(15+7 21.6#6"216&"6#*"$#4(+$$+1/$#5"SHIOCHH "&#*".6#4>1* &+1/#"/&6"#RSSV#"&#RSWXB
<+"[&H *"# O+* [# 6,5+, &+<# 5.# $NP&'("# )*+(,&+-."#)9"S&TF75+6"# * # 5+<<46"/)"# "/&6"# *94["6A+"#

6"D."#"[#261>"],[)"#5 #G1*"+*#"&H#*94/"6 A+"#6,%1//4"#2,6#* #E'66"#>"6$#*9"$2,) ' BHH*$#SL/I&# >'# #3%&'())*$%&+,-./*$%&0,&1(2304&?4b@H#)1(2&,0+*+$"/&#* " $#A(+$$+1/$#5+6") & " St
5"#5".3#8&%2"$#8#/,&.6"*$#=/1&,(("I&H#*+AS#,.3#>,6+,&+1/$#5.#6,%1//"("I&#$1*,+6"H#"&#,.3# +$$."$# 5"H# *04>1* &+1/# 5"# * # 0+1(,$$"# "&# 5"$# ) /A" ("1&$# 5"$# $&1)\$# 5"# ),601/"#

46.28+1/$H>1%) [+- "S@HL H#,/8&:612+- "$H=5.$#,.3#,)&+>+8&AS$#:.(,+/"'S@B VL/&" #5,I$H*"S# $1*SB# Q,/$# ) "# <16( & #*"$# A(+$$+1/$# 64A+1/ " $#5 " # MIGHSLI&H IAA, T
WLYHV HW Ve«OaYH QW:R6#,//4"#RS OB TS 2 +8&$#5"#),601/"#<16"$7

H*# "S&H B)+"/&t<+-."("1&H B(+$# - "#*"$#): IA"("1&SH ) +(,&+-."$H SLI&H *+ASH | 3# <16D,A"$# WLHU IRU-WV DUEUHV KDLHV ERVTX#WoM)1€#6"BCI¥$#Q W

J&:B12+- "SBHIH"<<"&H* #26"$$+1/#"3"6)A"#2 6#*91(("#=)1(0.$&+1/H594/"6A+"H<1$$+*" # ¢ b O W [RHTERD'H#): [A"("I&H5"SHS&L)\$HE"#), 601/ #) 1/&" #5 IS#*"SHSL*$HF#

(15+<+),&+1/H5"#9.8+*+$, &+ 1/H5"SH1*$:#54<16"$8, &+1/? @#,#'1&6, KIA#.I"#, A("1& &+ 1/#)1/1&+7 b bOWHT&HY GRQQ«HV RQW «W« XWLOLV«HV GDQV OH
1"HE ) 1))"186,&+1I#5"$#A L# F#"<<"&H#5"#$"66"# =MIG@#5,/$#*9,&(1$2:'6"#"(2N):,/&#
*Q4/"BA+"HSL* +6"H5"#6"2,68+6H>"6$H9"$2,) H="<<"&H5"#$"66" @#'&#) 1/&6+0. ,/&#,+/$+H#F#64):, <ABH$%E&'())*$%& 2$.04/B$%&0,C&*3/%%/() Y0 8IBINSY0&'$& .0&8(3-,%4/()&-/(30%6%S$
* #$.6<,)"#8"66"$&6"H#"&#.I'#2,6&+"#5"#*9,&(1$2:'6"B QRQ LQFOXV GDQV OH IRUPDW B6HFWHQ «#®.6#DV/4Ve«WDE
HW VRQW XWLOLV«HV GDQV OD ),* b
Les Zmissions de gaz " e ! et de serre
O1.6#6,2216&8"6#*"$#A(+$$+1/$# 5" #MIGH"8#*" 6$# $1.6)"$;# *"# MHICHH/&"6/,&+1/,*# # 26+$#
OL1.6#)1//,K&B"#*"$#>1*.("$S#5"#MIGHA(+SH#S.6#*" #&"66+&1+6" #* H#MHICHE"$HO,%$H 5" #* #I1YBIREPHE " #( F&+2%"$H#+/5+),&" 6 #& *$#-."#8
26+$H"[#) 1 (28" #-.,86"#&Y02"$H5"#51//4"$#8
[#.E(88,+04/()&$%08Y 0B I&# #("'$.6"H' SEHE LI A"H2 61" $HE"6>+) "$HE& & +$&+-."$H5 H#(+/+$7
" # #$%&'()*$%&+,-./*$%8&0,8 1(2304&5/4$+06 7THBAS)>"/&,+6"#P , $" (+$@;#-.+#)1(27 &'B"HE"HOYAB+).*&.B"H=E"6.&+71.), $;#YAB"$&" @' &HOA, *+$A"HFH2, 68+6HSO./"H#'[- N&"#,/]."**"}
&, 0+*+$"I&H " SHA(+SS+1ISHE+6")&"("I&H 6" +4"SH# . 3# ) &+>+&ASH 5 # &"66+&1+6"#=,A6+) *&.6"#F K LI TUH V &HV GRQQ«HV RQW «W« XWLOLV«HW¥ GDQV
86,/$216&;#6AS+5"&+"*#&"6&+,+6"#+/5.$&6+"#54):"8$? @BH G+H#*"SHA(+SS+LISH+4"SH FH* HBBRTOE+8+ 1IH5"SHE L SH+ AL+ ISHE  LIH" 6#>1), &+ 1IH=,AB+)1*"#,6&+<+)+"H1.#/,&.6"*
5.)&+1/#594*")86+)+&AH &HE"H): *" GH5 "HBAS", #=)"1&6,* " #&:"6(+-."#5"HC165"(,+$;#):,.7
5+6"$# ,*+("/&,1&H*"$H6AS", . 3#5" H#):,*".62@# $1/&# 26+$"$# "1#) L(2&"#5,/$#) "# <16(,&:# [#.$%8&8()%(3304/()%& E$%+08$%&)04,2$.%F&0G 2/8(.$%& SALIM2EVSHI Bl $#2, 64
YERSH A SH B ) LISL((,&+1/SH 594/ 6A+"#51/&#* #2615.)&+1/#261>+"/&#59./"# ,.&6"# *91.&+#C,6& A"I"H#"&#),*) *A"SHF#2,68+6#5"$#54)*,6,&+1/$#59+(2_&$H5"#* #&,3"#<1/)+'6'
BAA+LIH"IH#$LI&H"3)* "$BHC "$H5L/I4"$SHBAA+L/ *"$#S1/&H#)1/<16("$#, #6"216&+IA#/,&+17 FKLITUHV HW &HV GRQQ«HV RQW «W« XWLOLV«E
[ &#" 124" B#HQ,I$H*"#<16(&HG")&"/#* " SHA(+$S+1/ISHBAA+L ¥ "$SHE"HMIGHSIA*>"I8#F#  6"216&"6#*9,6&8+<+)+,*+$,&+1/H5"SHS1*$#"/&6"#RSSVH"EH#RSWXB
bOWHE&2XU 0éDQQ«H &HV GRQQ«HV RQW «W« XWLOLV«HV GDQV OHV ),* b



[H.ES3+28/)4$8&, 2-0NGHEA, +$A"H2 6%/, *0b$"H#6,5+1 (A4&6+-."H#$ & " +& " H=G"I&+"*TR@#$"*1/# &HV GRQQ«HV RQW «W« XWLOLV«HV GDQV OD ),* B SRXU PR
* #(A8: 15T LA+ #5"#)* $$+<+),&+1/#0+3$8,68#591)).2,8+1/#5 #S1*BHC "$HEL//A"$S#1/&#A&A#W R F N D J H#- G2 186D, +&H#N&E #++4#, 3#): IA"(I&$H#59,<<")&, &+ 1/45"$H#$1*$B
XWLOLV«HV GDQV OD ),* b
QO,.&6"$#-+/5+),&" BSH1/8HAGAH &+ +$ASHD I$H)"#6,221 684, /$#21 .64, &, 1&#<,+6"#*9100"&#59./"#
[#.0& 8()%(3304/()& 'EX)$2G/$& '0)%& .EHO-/A0'S.64"# 2,64 Y+6# O %$H 5"# * # 11+6"#  +* $&6,&+1/#>+$."*"# =2615.)&+1/# AG+)1*"H#"&# (,6+/";# +(216& &+1/# 59"IA6 +$# 1 #5"# &1.67
FKLITUHV HW &HV GRQQ«HV RQW «W« XWLOLYV « K. 3EHOIS, B-D". 64 b 184" HS RV GHH/S SR HAL* ("#5"$#(,6):,/5+$"$#&6,/$2167
*QA>1* &+1H5"$#) LISL((,&+L/SHEI4/"BA+"H5 [SH"#$")&" GHEAS+5"/&+"*B &A"$:HBA2, 68+&+1IHE"SHEA2* )" ("I&SH2, 6H#E&Y62"H5,)&+>+8A$? @ BHH*SHSL/&H)+&ASHS I$H*"$#$1.6)
0+0*+1AB, 2:+-."$H"[#<+/#5"#6,2216&B
E*B(.,4/0&",&)(3-258 '$& .(G$3$)4% #)1((/+-. 4"H# 2, 6H*"$HS"6>+) " $# $& &+$&+-."$##
GH O0&,QVHH FKLIIUHV HW &HV GRQQ«HV RQW «WRZxalution Meenve desgempirajures SRXU
B 2168 GH"SHIL.>""$#) 1/$86.)&+1/SH, I$#-"SHO YoSH5"#* #11+6"B
O1.6#)1//, K&BE"#*9"<<"&H5 #64):,.<<"("|&H#A*10,*#$.6#*"$H&" (246 & 6" $HEAA+L] 'S4+ #MHICH
[#.08 8()%(3304/()& 'E*)$2G/$& ./*$& 0,8 420)%+(248 2(#AIS2 6,221 6&"[&# *"$# +>"IT GHV 3D\V GH OD /RLUH VéDSSXLH VXU OHV GRQQ«HW GH 0«W«R
&,+6"SHEOY +BHO, VoSHE"H#+ HI1+6"4=):+<<6"SHRSSVH &HRSWX @ BHC "$H51//A"$SHL I &HAR M. &RACIU GBS S S V"S> *' 6$#10$"6>4"$H$.64./"H#246+15" #5"#B64<46"))"#5"H#&6"I&"#
OD ),*b SRXU UHSRUWHU Oé«YROXWLRQ GHV FRQVRPPMDQNVRQV G &«Q HRIQIHR GBPHBOMW VIHEWIHXOHYV LPSRV«HV SDU 0@é2L
OD P«W«RURORJLH 200 &HV GRQQ«HV VEDSSXLHQW VXU OHV
B9%&++.08$3$)4%6& (3/8/.$6420B0+5"/&+<+4$H2, 6HOH/$ " #F#2,68+645 #6")"/$"("/&#5"# GDQV OHV 3D\V GH OD /RLUH (OOHV RQW «W« UHSRUW«HYV GD

OD SRSXODWLRQ FKLIIUHV HW &HV GRQQ«HV REABI<IB HIOBELO SA % MNVH-GH)'O' . 8OBSY"HS ISH*"$# ) 165$# +/&"6/,&+1/,.34#21.6#
21.6H+5"/&+<+"GH"$H 26+/)+2, 34 <* 35" # (10+*+&AH"I&6"H*"$# +/8"6)1((./ *+&4A$#5"#64$+H VW LPHU OH U«FKDXIIHPHQW JOREDO SODQ«WDLUH H
5"/)" 1" &tf) " SHE"#&6,> +*B "#5+$21$"#2 SHE"HE1//4"SHEAA+L] *"$HS.<<+$, (("/&#<+,0*"$B

&.5%&8()%(3304/()%&'$&802-,20)48R.0*+4"$#2,6#Y +6#0,%0$H#5"#* #11+6"#=):+<<B"SHRSSVH#) "# - +# ) 1/)"6/"# *"$# 26 10" )&+ 1/$# ) *+(,&+-."$;# ./"# . &6"# 64<46"))"# "$&# .&+*+$A4" # 2% $#
HW &HV GRQQ«HV RQW «W« XWLOLV«HV GD@V OD PB4y/&#=WBURFRSSI @ BHUANMHICHLS+EHD9, 8D/RAVHEH#1")&" 64#$.6#*" $#5+<<46"/&"$#246+15"
* H)USL((&+LIHA"GAL&+-"H*+A"H#,.3#),60.6,/&$H " 1#< 1)) &+ 1IH#5 #&Y02"H5"H#>4:+) "B 5 "#BA<AB"[)"$;#- . +#2" >"I&H#NEB"#$1.6) "#5"#(,.>,+$"#) 1 (264:"$+1/BH#G .6#5"#&6'SH*1IA."$# %
246+15"$;#"SH> 6+, 8+1/$#2,$$4"S#5"#8&"(246,8.6"# 1/&#) 1/&6-+0.4# F#< DLII"6#*"$#2,%$,A"$
[#$& )(3-2$& 'ES3+.(/%& /), %42/$ Jb&"# -."# ),*).*4# 2,6# *9°6$$,<# =):+<<6"$# RSSV# "&# 6AA+1/,.3;# (,+$#,.$$+#$ # 5+>"6$+84# 0+1*1A+-"B# C"$# +/<16(,&+1/$# 1/18# 4&4# . 8+*+$4" S 5, ISH#
&HYVY GRQQ«HV RQW «W« XW ISQRXMKk HIM SSROWWH OO B¢ YHFOOHXW)ILR @ GHHW
* 50/, (+-. "5 B&E+" " H Q5" &+ <+"OH"$H, ) &+ >+&ASHE 1 (+1,/1&"$H#5,/$#):,) I"#5"$#I OCHB
Les projections climatiques
[#E$3+2$/)4$&0./3$)40/2$8'$%&H0-/40)4PHV X U«H SDU O@REVHUYDWRLUH 7(2 3D\V GH OD
11+6"#=):+<<6"$SHRSWX@#"&#),*) ¥4 " #F#2,68&+6#5"#*91.&+*#a. /&+#MIGHE"#*OY 5" ("B#C " GRTAHTL54*+$"6# " #)*+(,&# <.&.6;#* " #MHICHS "$#O, %0 $#5"#* #11+6"#$9,22. +"#$.64# /#h" #5' #@1/7

GIQBEEC des Pay.

Q«HV RQW «W« XWLOLV«HV GDQV OD ),* b SRXU7PRQW UZkH D dVPSR G\ DOEFHQ & M PEQIH P DR BRBE'Q; '5,$6 &HV BRQQ

&,+6"#5 /$H#+9"(26"+&"#),601/"#59./#: 0+&,/&B (15" St +(,&t-."SHELI&HHMHICH HE"&"|#* #>,*" BH(A5+ ["BHI*"SHL/QHAGAH &++$4"$H5 I$HE
OHV ),* b HW '"HX[ VF«QDULRV Gé«YROXWLRQ GHV *(

[#.$%& %4(81%8&.'$8 802-()$& 8()4$),%8&. '0) %8 SN F# 2,68+6# 5"$H# 51//4"$# 21/) VRXV OH IRUPDW 5&3 m 5HSUHVHQWDW #6H216&¢G.FMIQO¥UD W LR Q

WXHOOHV LVVXHV GHV SURJUDRBBHI/XQDBNGERQ DKK# FIQBH M W&/, &+1/,*@#3
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[#./#$)4] 6+1#128&+(+$&"#=dCORBC@;#-.+#2"6("&#59,&&"+/56"#./#2+)#H5"$HA(+$S+ 1/, > |&HRS B >+$,/&#*"# &1 . &#2 ,6#* #).(*#$.6#& L. & "#*9,//4" #1/#108&+"/&%# .I"#<6,) &+ 1/#-.+#)166"$21/5# F#
[#./#$)41,6+1#2"$$+(+$& H=dCOXBT @ #1H#*" $HAHBBH1/&#59, A("/&"6#, #6%0&:("#,)&."*B# * #2,68#5 " $#<16&"$#264)+2+&, &+ 1/SH#5,/$H " #& 1 &, #5"$#264)+2+&,&+1I$#,1/."**"$B

H*# "$&# +(216&, /84 5"# 264)+$"6# - "# *"$# $)4/, 6+ 1$# 5OA(+$$+1/$# /"# $.<<+$"1&# 2, $# F# $+(FasvulnZrabilitZ du territoire aux changements climatiques

*QAS1* &+ 1/#<.8.6"# 5.4 ) +(,&B# I"$# (15" $# ) *+(,&+-."$# 26" /" I1&# 4A,*" ("I &t "1#) 1 (2& "

AGH (++" 3 =, &(1$2:'6" 1 $.6<,)"# ) 1/&+/"18&,*" # 2613+(+&4# 5"# *O1)4,/@# "&# *"$# 4): IA"$H  OL1.6#("$.6"6#* #> */46,0+*+&4#5 #&"66+8&1+6"#<,)"#,.3#): IA"("I&$#)*+(,&+-."$:#*"# MHIC#
"/&6"H#)"$H(+*+".3B 5"$#HO,%0$H5 " #* #I1+6"H#$9"$&H#,22.%04#S$. 6. /#"/$" (0% #59+/5+),&" .65 #& " *$#-."#8

Q./$H#SLHC#6,2216&;#"#MHICHH/&"6/,&+1/ *# .&+*+$"#5"#/1.>", . 3t#$)4/,6+1$;#-.+#26"//"I&# [#.EH,3/'/4*&'$%&%(WDSSRUW«H SDU &OLPDW +' O«W«R )UDQFH

"JH)L (28" H SHEA&"6(+, I&SHSL)+174) 1/ 1 (+-. "$HE"SH): JA"(I&SH)*+(,&+-."SBHP, 28+ $4$# RXWLO GH VLPXODWLRQ QXP«ULTXH EDSWLV« 6DIUDQ ,VED
663 m 6KDUHG VRFLRHFRQRPLF SDWKZD\V} LOV QH VRQWOBDY¥HNQFRQUW QR J)L, R QD GRXY FREIBDWHRBOB F\FOH DQQXHO
- LHHASHIOLI&H2 SHARAH &+*+SASHS I$H)"#6,2216&B "QHE+<<A6"/8$H#:16+L1/SHE" (216" $;#261):"$H#" &#* 1+/&, +ISBHI"#$) 4,6+ 1#594 (+$S+1/$#.8+*+$4:
OH 65 (6 b#5,2216&#5 #MHICHH/&"6/,&+1/,*@ #H*AA'6"("&H2* $H12&+(+$&"#-."#*"#ICOXBTB
'S 16+ L LISHE" (216" *$H,.3-. *$H) " #6,2216&H<, +&HBA<AB" ) "HSLI&H, #I1(06"#5 H&AB1+$HS I"SHE L/ A"$H#19,%, 1842, SHA&AMH, ) &. *+$A"$#, #<16(,&#dCOB
[#./#:16+L1/#261):" #, &1.6#5"#RSgT#=RSRW7RSTS @#e
4 XQ KRULJRQ PR\HQ DXWRXU GH [#.E/)/8$&'$&1S, CEI*A*(6,221684#2, 6H-OY ") "#" 6 124" |"#5"#+9"[>+6.1//" ("I &H=): +<<6"$#
[#./#:16+L1/#1+/& +#,.&1.6#5" #RSXTH=RSUW7RWSS @B RSRS@#"&#),*) *A#F#2 6&+6#59./#(15*"#),/ 5+"[#="+6"#N" &:"6#H/5"3@BHC"&H#+/5+)"#),*).*"#

Oe«YROXWLRQ SU«YXH GX ULVTXH GH#SH)X #2363 BT GeLFL
1,#64<46"))"#.&+*+$4"#=WVUCTRSST @#)166"$21/5#F#* #246+15"#5"#&6"&"#,/$#* #2* $#64)081$#594(+$$+1/;#2,6#6,22 16 &#HF#* #246+15"#WVXW7RSWSB#C"$#51//4"$# 1/&#A&A# . &+*+$
GDQV OH VWDQGDUG (XUR &25'(; OD ),*b SRXU HVWLPHU OH ULVTXH GeRFFXUUHQFH GeXQ

S5"#* #>AAA&, &+ 1/#"&H#5 . #>"1&B
'DQVY FH UDSSRUW OHV SURMHFWLRQV FOLPDWLTXHV RQW «W« U«DOLV«HV VXU LQGLFDWHXUV FO«V

), %) *ASH- 1&A5+"/]" (" &H" &HE"216&ABH, I]."*" ("I &HS [#.$%& %,2108$%& /)()'0-;8%) 2216 &4"$# 2,64 * #2* &"<16("#MA16+$-."$#=):+<<6"$# RSRS@#"&
# )BL+SA"SH SV SH " 34 $1)+174)1/1(+-."$# =/1(06"# 59:,0+& /&$# "&# 59" (2*1+$:# +/<6,$7
[#.$%&4%$3+%204,2$%8&3(I$))$26 WUXFWXUHV «FRQRPLTXHV3 &HV GRQQ«HV RQW «W« XWL

<H'BHSHE"66+&1+6"SH-. +#) 1) I&6"&H*"#2* $HEO" (0" 3H<,)"H#, #6+$-."#59+/1/5 &+1/B#C"$#Ed
[#.$&)(3-2$& '$&K(,2%&8H0,' %R » OD WHPS«UDWXUH PD[LPDOH TXRW LEIBEHRQID GISHE#E-B VA (216&U&RE+/1/5,8+1/@H#S #5+S&+A."I&H#5"$H#) 1((./"$H#) 1/)"6/4"$#
MRXUQ«H FRQVLG«U«H FRPPH HVWLYDOH VHORQ 0«W«R ) 2B FOHO* [#5"#264>"/8&+1/#5"$#6+$-."$#*+8&8&16,.3@ #51/&#*9100") &+<H#"$&H > I&#&1.8#59"
):"6#*9,AAG,> &+ 1/H5"$HE+S- "SH21.6H#* #212.* &+1/#"1#), $H#5"#21.6$.+&"#5"#*9.60,/+$,&+1/#
[#.$& )(3-25& '$& K(,2%8& '$8 BOG,$& '$& SHBLAR! 2"/5,/&+# 2*.$# 5"# T#Hb1.6$# ) 1/$4).&+<$;#t  5,/$#5"$HL1/"$#+/1/5,0*"$B
OD WHPS«UDWXUH PD[LPDOH G«SDVVH GH br& OD WHPS«UDWXUH GH U«I«UHQFH DSSHO«H m QRU

PDOHV GH VDLVRQ } HW FDOFXO«H VXU OD S«ULRGH [#$& )/B$0,& '$& .E(8*0)& ;4.0)4/L, B <1.6/+# 2,64 *"$# (,64A6,2:"$# 5"# P6"$&# "&# 5"# G, +/&7
1 L,+6"# =):+<<6"$# RSWV@# "&# )61+$4# ,.3# ),6,)&46+$&+-."$# (162:1*1A+-."$# 5.# &"66+&1+
[#.5%8& +2*8/+/404/()%& ) ASWESTE"$S. 51 5. # VS )"1&+*"H# /|."* @ #-.+#)166"$21/5" /&% , # =6"+"<$HE&"66"$EO"SH"&H (,6+HSHA>1* &+ 1/H5"$H)_&"$?@BHC"SH5L//4"$# 1/8H#ARAH &+ +$4"$

QRPEUH GH MRXUV R» OH FXPXO GHV SU«FLSLWDWLRQV VHOUMWV)XHIGDRAW OHSYR X GENOWIOHNUWGEMVSEQRFLSDOHV ]RQ
4*">A"SBHIH), ). * [&H#H"#).(FHE"$H264)+2+8&, &+ 1I$HE"$HDL.6S#LTH) #$". +*#"$&H#542,$$4,#" &#"[Ht0("6$+1/#(,6+/"B
#



Q9,.&6"$#+/5+),&".6S#1/I&H#HA&AH . &+*+SASHD, /$#) "#6,2216&;#$,/$#21.6#,.&,/&#<,+6"#*910b"&#59./"#

+** $&6,&+1/#>+$."**"#=5+$21/+0+*+&A#5"$#6"$$1.6)"$#"#" . #6+$-."S$H#SP,/+&,+6"$;#>.%/46,0+*+7

&A$H5"$#+/<6,$&6.)&.6"$? @BHH*S$#S1/&#)+&ASHE, I$#*"$#F$1.6)"$#0+0*+1A6,2:+-."$#"[#<+/#5"#6,27
216&BHI/H#)L(2*A("I&HE"H)"$H+/5+),&".6$;# HMHICHE"$HO YoSHE"#* HI1+6"# #'<<")&.At./"H6"> "#

5"#* #*+8&&A46,&.6"#P)+"&+<+-."#21.6#+5"/&+<+"6#*"$# 26+/)+2,*"$# > */46,0+*+&A$# 5 # &"66+&1+6"BH

&HV GRFXPHQWYV WU2V GLYHUV RQW «W« XWLOLV«V SRXU OD U«DOLVDWLRQ GHV ),* b HW
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Notes bibliographiques

WQUIY 10, %$H#5"#* #11+6 " H=RSWC@BHY &* $#5"#2,%%$, A"$#5"$#0,%0%8524 ILFH IUDQODLYV GH OD ELRGLYHUVLW«  #YAB®BIBEDEYWO/>+61/"("/&#=RSRS@B##

*#1+46"BEWWS ZZZ SD\VDJHV SD\V GH OD OR LE#5AGRASHOMSSHBRNMBIW WSY  ZZZ RIE JRXY [U I"$#H(2,)&SH5.4#): IA"(1&H)*+(,&+-."#"I#.612"B# 8&2$8i

5.6,0*'BAL.>B<6i*"$7<,(+*'$7A"1AB,2:+-."$T6RSB:&(* '70,+$$"75.75"0+&75" 7%, T+1+6"7 /L))" ZZZ HHD HXURSD HX GDWD DQG PDSV H[SORUH

VeH(,&"T): JATH(2,)&$T+HT".612"H

REAAA+1/HO,%S$H5E"#* #11+6"H=RSWU @BHZ &, &H5"$H*+" 3HEAA+L/ *HSGHIBOHERIRS @ BHI"SHEA<+SHE"#* HEAA+L/HO,%SH5"#* #I1+6"H#, #6"A, 65H#5"$H#

>G5 +EAH EHS BH,)&+>+EASH SHMAVEBY ZZZ SD\WGHOD REMHFWLMW. WHVG«YHORSSHPHQW GXUD E OH FERI2GM HH=RERR@ BHN* TP (/R UBHS" Q84" $#+"$H2* $H):, 5" $#

GHIDXOW OHV GWHH SODTXHWWH KWW SVOLHX] EQRBHYIMUNMLWMDWLVWLTXHY 48 +"/&#"$H#S"2845"6/+6"$:#*" #5+13%5"#5"#), 601/"#"&#*"$#)1/)"I&6,7

25<B25< &+ LISHE H(A&: I"H) 118+ "I&#59, A("/&"6B#:&&2$8i)*+(,&"B)12"6/+7
HH/$"H=RSWX@B# I"#)61+$$,/)"#5"#212 * &+1/#)1/)"I&64 #F#*91."$&KV HX VLWHV GHIDXOW OHV FXVWRP XSORD!

HYAB"$&"HO, Y%SHE"#* #11+6"#=RSRW@B#91)).2,&+1/#5 #$1#"/&6 BN XRHEEAR UW YLHLOOLVVHPHQW 3URMHFWLRQS/ &5 65 R BORQXWORQWMHRBULGR@D DQG &2

RSWXBAVW SV DJUHVWH DJULFXOWXUH JRXY IKMWDVSW V\ZBEZZIHEVE R ZIQOIRIDGW DWLVWLTXH YV B SURHOWAMX O WHIOHD# HB QDO SGl
SXEOLFDWLRQ SXEOLH 'RV '"RVVLHUV B7(587, SGI

WHH/$" #=RSRS@BHO,Y%$H5"#* #11+6"484./"#5%/, (+-."#54(1A6,2:+-"#° OLQLVW2UH GH OD 7UDQVLWLRQ «FRORJLTX}
HJIJUHVWH 3D\V GH OD /RLUH 5HF HQV HFL QW2 TB VAR UL TY&* IS \IBW WSV ZZZ LQVHPDW I8 )UDQFH (XURSH HW ORQGH KWWSV 7
O,9%6$H5"#* H11+6" #."HEAA+LH5+>"6S+<+4"H#(,016+8&,+6"("/&H&1.6/4" HBEEHHS&+-"SITSSTWX 2"("1&75.6,0*'BAL.>B<6i'5+&+1/7/.("6+-."):+<<6"$7)*"$75.7)*+(,&i
*94*'> A'B#WW SV GUDDI SD\V GH OD ORLUH DJULFXOWXUH JRXY IU ,0* SGI 25<i51).("/&B25<
(WXGHVB5$ B5HJLRQBFOH E SGI WHH/$ " #=RSRR@BHQL$$+"6#)1(2*" &H#BHBAA+1/HO Yo$H5"#* #11+6" B &&2$8i

ZZZ LQVHH IU IU VWDWLVWLTXHV " JHR RE(B1.2"#59"32" 6&SH+/& BAL.>"6/"("/&, *#$.64-94>1* &+ LIHE #)*+(,&#
HYAB"SE HO Yo$HE"H#* #11+6 #=RSRS @BHQL$S+"648&"66+816+ *#542 68" ("I&,*# H UDSSRUW Gé«YDOXDWLRQ GX *, (& KW

/RLUH $W O D Q V&&ZBRibbBh<B2,%$75"7*,7*1+6"B,A6+).*&.6"B WH#G1*.&+1/$k)1#=RSRR@B#O6'$#59./#&+"6$#5"#* #212.* &+ 1/#BAAF IR A"$TRI<6,/),+$i2.0*+),&+1/$i
JRXY IU ,0* SGI (VVHQWLHOB B B3UHV BPBHS /$#"$GESH2_*"$#.60,K$BWSYV ZZZ SD\WGHODORLUH HFR IU

6"$$1.6)"$7,/,*%6$"$i5" (1A6,2:+"i6"2,6&+&+1/i RGRG DVHPLY $LU 3D\V GH OD /RLUH LQYH
WHAAA+LIHO Yo$HE"#* #I1+6"H=RSWU @ BHZ&, &H5"SH#*+" 3HBAA+ LI H#$.6#* #0+15+7 JHCLISL((, &+ LISHEOA/"6A+"#2615.)8&+1/#594/" BA+"#E"[1.>"* 0% #
SBS+RAH"EHS $H ) &A>+&ASH STHOMNEBA  ZZZ SD\V G HO D OHRISU#RSRW@B¥QINES+"64)1(2*" &#QA2, 68" ("I&H5"#* #I'[5A" B &UASBH+1/SHE " HA LHF#'<<"&H5"HS 66" &H5"H21*. I&$#, &(1$2:46+- "$H"I#
GHIDXOW OHV GWHH SODTXHWWH HIZDIMD OH H X U B URGW B MUY M A X HV "JHR OPBHH5"F KIL4GKB¥WSO/H ZZZ DLUSO RUJ VLWHYV GHII
25<B25< DLUSOBUDSSRUW EDVHPLV 9 B BYI SGI

WHH/$" #=RSRW@BH#Q1$$+"64) 1(2*'&HQA42,6&" ("I&H5E"#* #11+6"TY &> |&+-."B#
HQIYHO, %$H5"#* #11+6"#=RSRS @BH4&, &H#4) 1 1A+-"#5"$#( $S"SHEIIW SV  ZZZ LQVHH IU IU VWDWLVWLTXHV " 3 HHRUSTQR &+ LIH504/"6A+"#<+],*"#) 166" $2 L/SHFH* #
"IH#O,%$H5 " #* #1+B¥W SV  ZZZ SD\V GH OD ORLUH GHYHORSSHPHQW YUISL(( &+ LIHE"$H#.&+*+$,&" 6$#<+],. 3H)9"S&TFT5+6" 04/ BA+"#+>64"H"
5.6,0*"BAL.>B<6i*7"&,&7")1¥1A+- "75"$7(,$$"$757",.7"/72,%$75"7*7 "HH/$"#=RSRS@BH#OB615 +8&#+/8&A6+" 6#06 BANARSRBBH Z Z Z L QUKB&i>t (&H)L/SL((4"H="$S"1) #F#* #21 (2" HA*")&6+)+&AH" IH$16&+"#
TTVXB:&(* <6i$&,&+$&+-."SIRSWRURg 5'H)1(2&" . BHA*")&6+-." &) B@BHI** #]"H#26" 5H2, $H"1#) 1 (2&" #*"$#6"/5"7

(CI8SHE " SHA- +2"("I&SHO A+ [&ti=- +#2"6(" &H5"H),¥)."GH* Q4" GA+"#
“$IJHQFH GH O&eHDX /RLUH %UHWDJQH DG Q&H LR LAERSRW @BAD" (X #5, /$#+"$#0, Y%$H5E"#* #1146"B# _&+*"#/1/#)1/)"6/4" @BHGL.6)"#BHP $"(+$HY +6#0 %$H5"#* #11+6"B
$+&., &+ 1/H&B'SH5AAB, 54" BH#:&&2$8i A"l)'B",.7*1+6"706"& A/"B<6i:1("if KWWSV ZZZ SD\WGHODORLUH HFR IU UHVVRXUFHY DQDO\VHYV
0,$$+/7*1+6"706"&, AMIL11(7$.67% 7-. *+&"75"$7", .37"/7*1+6"706"7 HPSORL a WH[W (Q DQV ' FHWWGHW«R )UDQFH - &&XIBiPEI WG A B) (i
WDJQH KWPO"GRVVLHU&XUUHQW(OHPHQ®K® B WAIRGH & GHUUL & $ UH @D &RUVYH&S5
F FF G Ho EGD F I D DI

RYH/$ " #=RSWV @BHO"$$"/&+"#$.6#*'$HO WSHCWWISIE BHZ Z Z L Q V H H#QAHYGHI"$#<.8.6$45 #)*+( &#=RSRR@B#:&&28i56+,$7)*+(,&I
WP [ "H] &+ 1] ¥ 5" SH26ARS" ("I&SH- . [&+& &+<SH'I#" #=RSWV@B# U IU VWDWLVWLTXHV WDHEOHDX JXUH BUDGLR
QULIA"$HS. BH"$H264%>"("I&SH" 4", B#:8&2$8i0/2"B",.<6,/)"B<6i# 0«W«R ) UEBSQHEH

RAHG1*.&+1/$K)1#=RSRR@B#! #> *".6#,b1.84"#2 6#$")&".6B#
" LQLVW2UH GH O&<FRORJLH GX '« YHORSS HKRHQSW G XZZ ESTH VEM GHORAWQH BIFIRH U U HV V R XAQEHMGHD 3D 0S5 A & #
=RSWR@B#I32*16" #RSUS#J%56 1* 1 A+"#5"#$.6<, )" #YWHj#d,2216&#5. VV X HFRQRPLTXH "RXWSXW SGI
$%/&'$'BKWWSV SURIHVVLRQQHOV RIE IU VLWHY GHIDXOW OHV SGI OLQLVWaUH GH O&<FRORJLH HW !GS%&%# HORS
5(B([SORUH B+\GURORJLHBB\QWKHVH SGI
HQAHYGHI"$#<. & 6SHE H#) MBI & H



#+>6"#0* J#C1>4, #=RSRR@BHC: JA"("I&#)*+(,&+-."#k#,$$.6,/)'#8# ™ OLQLVWAaUH GH OD 7UD'@MIAW LR Q «F R O R JL THE+$$"#)"/86,*#5"#64,$$.6,/)" #=RSWV @B#! #264>"/8&+1/4#

4XHOOHV FRQV«TXHQFHV VXU OD :#8298iVWUDOLW« ¢ KRUL]JRQb " 5"$H#),& S&612:"$H/ 8.6 $#2, 6" #<1IESHE"#264>"18&+1 /45" $#
ZZZ FRYHD HX VLWHV GHIDXOW OHV V"< GO LY BIRSIDBITR* &+1/45 #/+>", #5"1* #("6#, #2168#5HULVTXHV QDWXUHOV P DM H X&368#%8%1.0D Qb
&RY & $ DB5LVTXHVB&OLPDWLTXHV SGI %UHVW GHSXLV OH G « ERXIBi65X6B%:1(BK6I¥L2FOHWURSKHY QDWXUHOOHY FFU IU GRFXPHQWYV
"S1* &+1/T/+>", 7(,6+/706"$&H 5DSSRUW U & $ JLRQDO 3D\V GH OD /RLUH
0 R D WEB)#E-RSWS @B#!, #11+6"#F#*9426" >"#5 #): IA"("1&# SGI GHHFIl D DE H EF H'W #
FOLPDWLTXH *«RVFLHQFHV % 5&Q2$8i S SHd"<(,64G:1(#G,+/&7] L, +6"#=RSWV @B#:&&28i6"<(,6B$:1(B<6i
KDO LQVX DUFKLYHV RXYHUWHV IU LQVX  $+&7/0#HRDWDU *$B USH+>6"HO, JHC 1> 41 H$%08 #
18)+"/)"$7RSWSB25<
WMHICH=RSWWE8: # VY AB"$E& H#=RSWU7RSWX7RSWV @BH#I/-.N&"$HE'6.8+B#:882$8i, A6"$&"B
H#MHO#I1+6"#'$&.., +6 " H=RSWX@BH#!"$#21+$SL/$H5 /$H*OI$E.., +6"H#5"#* #11+6" #B# DJULFXOWXUH JRXY IU DJUHVWH ZHE GRZQORDG SXE
KWWSV ZZZ PLJUDWHXUV ORLUH IU *® 2UJDQLVDWLRQ P<«W«RURORJLTXH PRQGLDRW 'RVYDESRUW VXB7Q®87, SGI
“$721+$$1/$75"7+'$&., +6"75" T+, 7*1+6'i $+&. &+ 1IHE"SHS"6>+)"$H)*+(, &1+ LA+ "$H#" HRSRSHBH2, $$"6H5"$H,*" 68" $H

264)1)"$#F#5"$#,)&+1/$#6,2+5KPBW SV  SXEOLF ZPR L Q WHCW"RHHRSRB@BH#016&,+*#5"#*9,6&+<+)+,*+$, &K WHBISPITSEH U W L
TSHAAA+1/H#O,%$H#5" #* #11+6"#=RSWV @B#!"#&"66+&1+6"#j#C:+<<6"$HRIBR X QLTX & $ V GH SUHVVH UDSSRUW VX U BGEMIBEXT2("'RTH. GO BALV HBELi#
KWWSV ZZZ SD\VGHODORLUH IU PRQ FRQV 'O RILHREQ.3O/MRERVHIFBE WRL UH

) +<<B"$7)*"$H# #HI$"#=RSRR@BH#Q1$$+"6#)1(2*"&#BH#d4A+1/#

«w 2XHVW JUDQFH AQWKLD DQV DS UBU$HE RHEWHRBWWES D Q ZZZHLQVHH U U
™ 2XHVW )UDQFH (QWUHWLHQ m 3R XU SO8¥#RFHILEE"SBHIW WHS MHWAZBXRXHVW [UDQFH 11U HWEWDLW R\ IHTPX-HW "JHR 5(* FKLIIUH FOH
FKDQJHPHQW FOLPDWLTXH VRQW G«M¢ LU USEI-4Ii3/E QMNSTH/$SKIAE SV BRE" (2BRITZ +REXHE G A6, >"'7
<6,1)"B<6I/>+B1//"("/&IB"):,.<<"("I&T)*+(,&+-."I'/&6"&+"721.67 GDQV OHV PHPRLUHY GGGl F D H® D H™ QMHHEH , OeKRUL]JRQb SOXV GeXQ TXDUW Gt
*71)" J75"$7"<<"&$75.7): JA"("I&T)*+(,&+-."7$1/&75"h, 7+66">"67 SHCTH, ISHL H2* $H5 ISH"SHO %SHE"#* #IKMBRS YV  ZZZ LQVHH IU IU
VLEOHV D | HE EIF E#EI G GE 6«<QDW 5DSSRUW GeéLQIRUPBEER Q G BE,E&+BSQBHRTXSXWS Q L

ZZZ VHQDW IU UDS U u BPRQR KWPO
TREMHICH=RSWY @B#d,22168#$24)+,*#$.6#+01)4, [#" &#* #)6%1$2:'6"#5,I$#./# UoHH/$ " H=RSRW @ BHIHTSH#,/$;#"#/1(06"#5"#*LA" ("I &$H# #2* $#-."#51.0*4B#

Y+ &HH(&,&+LBKWWSY ZZZ LSEF FK VURFF THC:,&6%H#CHHH—RSWS@B#d,2216&#5"#* #(+$$+ 1/#+/&"6(+/+$&46+ VW SV ZZZ LQVHH IU IU VWDWLVWLTXHV
CoIA"("1&#H)* +(,&+-."#"&#"3&"I$+1/#5"$HL1/"$#$"I$+0*"$#, . 3#<".3#

TOHC LIS )+ &t <+- "HE Q" [>+B.LI[" ("I 8H5 " H#P 6" & Al"Hitt 5"#<16N&BH WSV ZZZ YLH SXEOLTXH IU VLWH V "EQdIDH*EIRWQ BAY'SHEAS 5'F SN 1/5, +6"$H#"HO VoSH5E " #* #I1+6"H#j#
/JKXLOOHU\ 0 7UHJXHU 3 9LDUG ) &KDEIIHPHQWSBOLPDWLTXH G%/&:'$"#5"#*94& 5BW WSV ZZZ SD\V GH OD ORLUH GHYHOR
"&#t+(2,)8$HS. 6" SHA) 15%SE& (" $H(,6+/BHE " #*91."SRHE" #* #16 /) "B GXUDEOH JRXY IU ,0* SGI K HOPMFBHWXGHBUVBV)
KWWS ZZZ FVHE EUHWDJQH IU LQGH[ SKS FRFSREH @V HHPRILLOYR LHALIAG,2:+-"#" 8&#<16"$7 .
IXQF VWDUWGRZQ #",WHPLG &+'6"#=RSRS@B#HP $"#5"#5L//A"$HS. 64" $#+/)"[5+"$SHE"#<16N&H X '5($/ &RQVRPPDWLRQ GéHVSDFH /HV SDBFHOC
"6, )) H=PQHM@BW W SV  ZZZ GDWD JRXY 1U U GELKBIVHEARG" &+ +"#1 #4)1/1(+-"BEWWS ZZZ SD\V GH OD @RLUt
#MHICH=RSWYEE. # 0,$"75"751//"$7$.67*'$7+/)"/5+"$75"7<16"&$7"/7<6,/)"705+<<i GHYHORSSHPHQW GXUDEOH JRXY IU ,0* SGI HYROXWL
6"$+5"/&+"+TB25< 2
™ JUDQFH ,QIR &OLPDW m /eéDFLGLW « DHEIXOL MG HG 188" HrRIRD@BAQLSS+'64#542,6&"("I7 a
OHV RF«DQV GHSXLV 0&3UH SU«LQGXVW U L HOMSISHEFS FRN". 6BRAV I/\BW ZRZ K\ X W K HDIYRMXUYW IUW BOJE BHRSRS@BH# /'#)61+$$,/)"#) LI&+."#5"#+9"$2, ) #5 A5+ A#F# 8
J#)"6)"6B# KWWSV ZZZ IUDQFHWYLQIR IU PHWEHRUPBLED@BROLBOW O *9,)&+>+&4#4)1/1(+-"BANWSV  ZZZ SD\V GH OD ORLUH GHYHO
)+5+&"7,7, ACI& 75" TgST5,I$7*'$71)" I$75"2.+$7*7"6"726"+/5.57 5.6,0*'BAL.>B<6i*"$7L1/"$757,)&+>+&"$7T6RRWUB:&(*# a8
WULHOOH F HVW FDWDVWURSKLTXH D Y# U W X6, X0 5516 -BBHERSRM@BHH (2,) &H#B Y PACY"/ &H) -+ (,&+-."# 3
VXU OéDVVXUDQFH ¢ OeKRUL]JRQb K W W SN UYAR B&I =B ST ROVMK XREWX @ B INE $HE'6.&+B#:8&&2$8i A6"$&.B
THG):(+5R\LHGEBIFH=RSWU@BHQ") +/"#+/#A*10,#1)" [+)#13%A"#) I&'BRAF RQWHQW XSORDGV 9)B)UDQFH $V VXU H XNMBL P %0 WW UG-X JRKDQUUHB QMW WH ZHE GRZQORD& SXE
5.6+/A#&:"#2, $&H<+>"#5") 5"$BH] &IWW SV  ZZZ QD W X U H*F(RP-."7TRSTSB25< 'RV '"RVVLHUV B7(587, SGI e
,6&+)*"$i, &.6"RWQV Vi B
n
5
b4
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QY #=RSWU@B#C1/$1((,&+1/#59"$2,) #j#Z>1*.&+1/#5"$#$.6<,)"$# &DUERQHDb /IHV LG«HV UHOXHV VXU D'BQYRE&WM/HKEAAK 14 OHE BOAHRT Y&HO,%$#5" #* #11+6"#=RSST@B#!'
,B&+<+)+*+$4"$#:16$#61.& "$H#[#/1>"(06"#HREWUBB Y Z2ZZ SD\KWWSV ZZZ FDUERQH FRP DQDO\WH IDT Y RE)WXLA'('HROHI BYI L'FHAL&LL6,*"$B¥W WSV ZZZ SD\V C
GH OD ORLUH GHYHORSSHPHQW GXUDEDH JRXY IU ,0* SGI VXUIBDUWL FLD OD ORLUH GHYHORSSHPHQW GXUDEOH JRXY IlI
*+$""$RSWT>gB25< ve (') 5 <WXGH SURVSHFWLYH 3D\V GH PHDQMRYBEBHVBFRPPXQHVBOLWWRUDOHVBFOH |

XSS HHSY0EH SHEA<+SHE ¥ HOAA+1IHOQH, #6"A 6545 "$H10D")&HEEESHP $"(+$HY +6HO Y$H5"#* HITHEYE # HG1* &+1/SK)LHE, 0", #5"HO165#4)1/1(+-."#5"$HO, Y%$H5"#
54>"122"("/&#5.6,0*"@# * #11+6"#=RSRW@B#9,A6+K*&/8B%V ZZZ SD\WGHODORLU
wss - SDLU %,0 HQ QHXI HW U«QRYDW LR @"$$D6)'$3 HUSBIABDP@BH SDVVH
HHIS " H=RSWV @BHQ H2* $H" [#2% SHE"HI+ ALG+SHEE >+ |8t LGSETOH* O+ & 61246, 0+ + &AH" &#t* #-. *+&AH5"$H51//4"$B#:88238i)1/$"+*$B32,+6B
" G#+8"6)L((./, *+&AH5"HBA$+5" ) BKWW SV ZZZ LQVHH IFR® DFWXDOLWHBH[SHUWY ELP QHXI UH®DR YU WLRQF & HUIRLIMHUQFH LQWEQRISY GH YHQWH ¢

VWDWLVWLTXHV 6,0+ +&"7-. *+&"T51/[""$B:&(# F#(,64"#"#RSRWBMW WSV ZZZ IUDQFHDJULPHU IU ID
GRZQORDG GRFXPHQW %,/ 0(5 9(17(6 +$0

XTOXGH/$™ = RSRW@B#QA2*,)" (I&SHEL(+)+*"7&6 > +#B#* #>1+8&.6"#VEIP'BVHUYDWRLUH '3( $GHPH SGI"YHU¥LRQ

21$+&+1/#(N("#21.645"H#)1.6&"$#5+$&,NBEW SV  ZZZ LQVHH IU IU

VWDWLVWLTXHV WD §"(+SHY +6HO, Yo$H5"H* HIHBYHE H WHEC: (06"#59,A6+).*&.6"#5"$#O, %$H5"#* #11+6"#=RSRW@B#O,/16,( #

$1)+174)1/1(+-."#5"#+9,A6+).*&.6"H#5"$#0, % $#5"#* #11+6"B#: &&2$8ii2,%$7
X 2EVHUYDWRLUH «FRQRPLTXH HW VRFLDO %« 0LRQV3DAVHGEHOO D RIUDH)VLWLRQ «FRORJL T GHWORRMIHGPKDREUHYV BURMNKOWMUH U OF
CL/$.%&,&+1/$#542, 68" ("I&,*"$HGAY QQIEHO, Y%SHE"1#* #11+6"BH#: &8 2$8&6, &AA+"H] &+1/ *'#0,$#) 601/BW WSV ZZZ HFRORJLH JRBEFRBPXWEBXEOLFDWLRQV 3D\WBGHBODB/RL!
ZZZ SD\WGHODORLUH IU VLWHY GHIDXOW OBWIDXOWSFRIHVD&EM6 & R L UHB SD#HVB ZHEFRLIRHFRQRPLTXHB3G/B SGI
& [&+-"B25<H
$GHPH /D FOLPDWLVDWLRQ@ GH F R OPRECWOGHBDAGHD LY #E SAD RoSHE"#* #I1HBRE

XOYHIG™ 4] 2BH) +&BH=I"SHEA<+SHE"#* HEAA+LHOQIH, H6"A B5H5"SHTDRSYEHEHE" 8-+ *$H "H&" 68+, +6"$BH#: 88 2$8i*+06,+6+'B,5"("B<6i,+67"&7
5"#54>"*122"("/&#5.6,0*" @# EUXLW OD FOLPDWLVDWLRQ GH FRQIRUWYBIV®S .GHHA EDW LIRRVWIWES HJ BERVGWQR Q $X W F

&+ 7 8T &6 +6"$B&(H (18, +6"H5" B>+ SBHZ &, &HE"SH " BH"&H" " IH2L.6H* H<+*+'6"H
vs QVHH %LODQ «FRQRPLTXHh&&2$8 3D\V GH OD /RLUH ABL*+("/&,+6"#<6,/D,+$"B#:&82$8i.&12+"$B) 1(i2.0%+),&+1/$i
ZZZ LQVHH IU IU VWDWLVWLTXHV  # "VR P PBYSUHE=RSRR@BH# LEN&H<E,/D,+$ #i#0"$&+( &+ 1/H5"#* #$4- "$86, BATH+"T *+("/&, +6"75"$7>+"$i

),601/"B#KWW SV ELODQV JHV DGHPH IU GRFXPHQWDWLRQ 83/2%'B
VWEY)& HEB,I$2168#I LA+$&+- "H=RSRS@BH#"6"&H#<"661>+ +6"#8#* #4/2&/BOS6Q GH[ KWP"IRUHW IUDQFDLVH KWP “RECAYE'6#=RSRR@BH#Q+ A/LSE+)H5 HEUBE (" *+("1&,+6"#"1#0,%$H#

5"y HIL+6"H>" &H(LIRE 1 #>1KBIW SV Z2ZZ DFWX WUDQVSRUW ORJLV 54 #11+6"B#:&82$8i)6,&"6B6"$+*+"))" *+("/&,+6"B16AG+ A/1$&+)B
&+-"B<BI<"661>+,+6"I<6"&7<"661>+ +6"7* 76 A+1/72,%$75"7* 7*1+6"7” QL QLVW2UH GH OD 7UDQV LW L(B)H=RSWO@EH: TOVWHP BW. @ RIOWBIDA RHUH 5
PRQWUHU OD YRLH SKs | #54- "$&6, &+ 1I#5"#) 601/ #2, 64+ $#4)1$%S& ('S4 1#°6, ) BH# &&238ii
ZZZ YLH SXEOLTXH IU FDWDORJXH 7 0D VA THCHDOMEDDADH R €46 SHODRES" 4 # IHEHE
YRG0/, 3 #=RSRW@BHCL((1&#): 1+$+6#"&#128+(+$ 64 #&6,/$21 6&BANT 2,67 $T")1$%$&"("$T"/7<6,1)"#
>1$H#AG,.*&SHM W SV 2ZZ VIQD[H FRP EORJ WUDQVSRUW GH WREA] 1SH#HS" SH=RSRS@BH! H21 +&+-."#5"HSL.&+"IH,.34D,65+/$#2,68.,7
JUDQXODWYV a WH[W 8Q WUDLQ GH P D UPKBRSEMWGHO YoSHS # HIHSIE AASHE"H #1445 H] & SBH#: &&2$BI &$<115+5" $B)1(I<6i+/+8&+,&+>"
& $ PHW IRLV PRLQV GLPLQXHU SRXU * T21%+8+-"T5" T$L.&+"(7,.37h,65+/$72,68,A"$75" 7%, 7>+ 75"7/,/&"$i
FDXVH GH FR & %%WV G H[SORLWDW L'REG,/)"MALRISRSWT@BHO* $#5"#HCSSHSSSHLY"6$#26+>ASH504+")8.6+)+84#
& $ OHY & $#V "IHPE"& A"t &H#'I#O YoSH5 H HI4CWAV SV ZZZ IUDQFHWYLG@URMHW )UXJIDO ILYUHW GH UHFKHUF¥
<B./)'i2*.$75"TCSSTSSST<1%"6$726+>"$757"*")&6+)+&"T"[706" & Al"T'BIBS&("$H *+("1& +6"$#.60,+/$HBH<* 34, +('18,+6"$#3%$& ("$#
Y CYIIHG, +/&T],L,+6"#YAAL(46,&+1/#=RSWX@B# SD\V GH OD ORLUMB KW PO GEDFWHXUV HW | R:RIE2ESI:, % BEEAD-+>CHANS P& $B<6i
NUZEX LG B [+ LI S+ QO ] I8 SH &t KDOVKYV GRFXPHQW
G,+/&7],L,+6'BEWW SV ZZZ DJJOR FDUHQH IU DFWXVYDQWHV 0«WURSROH HW 8QLYHUVLW« GH 1DQWHYV &RQVROLGDWLRQ

H[LORLUH XQH OLDLVRQ XYLDOH HQW#H CBHAWSH B, 28R VD Q) WCG OSHEY L8HH"6A+"#E'66+& 16+, *#5"#] F&HIA/S " HHS Y& #
O«WURSROH <«<WXGH GH YXOQ«UDELOLW«
#P ,$"(+$HY +6#0,%$H5 "#* #IT#SYE'#



WREHWEY AG"$&"#0,%$#5 #* #11+6 "#=RSRS@B#Q"$#4>1* &+ 1/$#$") & 16 ARG & "#O, % $#5" #* #I I HEYSE # WX &§KDPEUH G DJULFXOWXUH GHV 3D\V GH OD /RLUH

)1/86,$&4"$#5,/$#H*"$#"/&6"26+$"$#, ABL,*+("/&,+6"$#*+A46+"/["$B# 64A+1/*#5"#*9,A6+).*&.6"#O+1*1A+-."#"[#O,%$#5"#* #1+6"#H[#QL//4A"$#

KWWSV GUDDI SD\V GH OD ORLUH DJULFXOW X#P 804" BACBHHERS O BE3D"(26"+/&"#4/"6 A4&+-."#" & RSWVRAV WSV SD\V GH OD ORLUH FKDPEUHV DJULFXOW

(VVHQWLHOB B B,$$BFOH EE SGI ),601/"#5"#*9,*+("/&, &+1IH#"[#"6,1) " #5"#* #2615.) &+ 1I#F# XVHUBXSORDG 1DWLRQDO )$/BFRPPXQ SXEOLFDWLRQ
*#)1$1((,&+1/B#KWWSV ZZZ LGGUL RUJ VLWHV GRLRDXHOW B2EVHUYDWRLUHBUHJLRQDOB BDJULF.

WRHC: (06"#59,A6+).*&.6"#5"$HO YSH5"#* #11+6"#=RSWV@B#"#)1(("6)@HV 3') 3XEOLFDWLRQV +RUV FDWDORJXHILTGEBHQB3D\VBGHBODB/RIMWHB'RQQHHVB SGlI
"3846+".6H#,ABL,*+("/&,+6"H#5"$HO, Y $H5" #* #11+6"H IH#RSWXBH# &&2$8iPSUHLQWH &DUERQHB$OLPH®WDWLRQB)UDQFHBY9) SGI

GH OD ORLUH FKDPEUHV DJULFXOWXUH IU OHDGPLQ XVHUBXSORDG 1DWLRQDO WIYIM"2:, 684" &, *BH=RSRW@ ;#1/>+61/("/& *#2"6<16(,/) #1<HO* "#<115$:#
)$/BFRPPXQ SXEOLFDWLRQV 3D\VBGHDB®D B/R HYAS"$&"#0, %S$EEBHHBIFRIERSRW@BH /'#,A6+) *&.6"#&6'$HE+] BB BHMKM WSV  ZZZ QDWXUH FRP DUWLFOHV V
PHUFHBH[WHULHXUBDJURDOLPH#QWDLU H B 3 G//BH#"@B,%$#3545 #11+6"B#:&82$8i56, <B2,%$75"7*, 7*1+6"B,A6+).*&.6"B

JRXY IU ,0* SGI (VWHQWLHOB B B3#HV3G/FESEDUGHBBQW GX ODLQH HW /RLUH 6FK«PD G-
WREC: (06"#59,A6+).*&.6" BHSY68& H# *HVWLRQ GH OD UHVVRXUFH HQ:&&P$8i'aB <(WDW GHV OL
#O,/16,(#$1)+174)L/1(+-."#5"H#+0 AB+).*&.6"#5"$#0,%$#5"#* #1+6'BRDLQH HW ORLUH U OHDGPLQ SURWHJHUBPHVXUHU
WOHP $"(+$HY+6HO YoSHE"H* HITHBYE. RSRWB#VW SV SD\V GH OD ORLUH FKDPEUHV BJIBMSHX@OWDXUBE HV BOHBIGPEQ 9) GRF[ SGI
XVHUBXSORDG 1DWLRQDO )$/BFRPPXQ SXEOLFDWLRQV 3D\WBGHBODB
Wowy 5" ("#=RSRW @ B#!"#26 1&13%5"#59, [:1R ‘&&P$8i"32"67 /RLUH BSDQRUDPDBVRFLRHFRQRP LT X8 3GHRIBE) “B-RERW@BHJ.(,/7),.$"5#)*+(,&"#): /A" #+)6" $'54
&+$"$B,5"("B<6I261<"$$+1//*$1'/&6"26+$"$i6"5.+6"7+(2,)&S$i WKH OLNHOLKRRG RI HDUO\ JURZLQJ SHULRG IURVW
6"5.+6"7"(+$$+1/$721+, /& $I51$$+"61261813%5"75,L1&"7/R1i #C:,(06"#59,A6+) *&.6" BHS%6& H# h" &:"6#Y&&6+0.8&+1/BHEN WSV ZZZ ZRUOGZHDWKHUDWWULEXW
GH QLWLRQ VRXUFHV GHPLVVLRQWLPSDFWV SURWR[\GH GD]RWH L(IT), S8BT (&M T) AT H)E" $"5T & TH\"+111571<7",6*%7
HY5"("H=RSWR@BH#!"$#)+6).+&$#) 1.6&S#, *+("/&,+6"$#5"#2613+(+&MB#RZLQJ SHULRG I#RVW LQ IUDQFH
WORAED §'(+SHY +BHO YoSH5"H HITHBYHE KWWSVY SUHVVH DGHPH IU OHV DYLVDGHPHFLUFXLWVFRXUWVDOLPHQWD
WLRQBDYUEO SGI werimies2 EVHUYDWRLUH U«JLRQDO VXU O&DJULFXOWXUH
HNTBSH(HY S +EH=RSWX @ BHU; gH(+**+ LISH5 #&LI"$H5"#&1.6&" . 3# &+-."HO YoSHE"#* #I1+6"H=RSWX @ BHZE, &H#E"SH+" . 3HS. 64" #): A" ("1&#)*+(,7
YLISL((ASH"#°6,1)"# HRSWXB#:8&2$8ii<""5$+(,>"/+6B)1((U7g7(+*7 #P,60+"6H#CRIHH HS% & # b= "HEHS SHH) 5" )" S, AB+) 1¥"SH"HEAA+LIHO, YoSHE"#* #11+6"BH#:&&2$8i
*+1/$75"7&1//"$75"78&1.6&",.37) LI$1(("$7"17<6./)"7"ITRSWXi# SD\V GH OD ORLUH FKDPEUHV DJULFXOWXUH IU OHD
WTSANTWANIRG" (+$HY +6HO, VoSHE" 1+ HITHBIHE H# 1DWLRQDO )$/BFRPPXQ SXEOLFDWLRQV 3D\VBGHBODE
WIBP $"(+$HY+6HO VSHE"H* HITHEYE 25%$&/(B3'/ SGI
HY5"("H=RSWC@BHO"68"$H" &H#A $2+%* A"$H,*+("1&, +6"SHBH*0A&, &H5"SH
we 30DQFKRW 0 HW 'DXUaV ) IH VH F WK B GBSO EX/CIEE X SHE 1 #): KI"# *+("/&,+6"B#:&8&2%8ii 9« U R OB)0M=RSRS@BH#Q"&"6(+/+SH1<HE"(216,*#,6+,0+*+8&%#

2N):"SH(,6+&+("SH< ) HFHO, A("/&, &+ 15 #26+3H#5 #A $1+*BH#]1&"#5"#HO LEUDLULH DGHPH IU GHFKHWV HFRQRPLH ERQUEIX®G DLW H) D W XHVDIWL REH R IOBIHXGLQH 6DUGLQD SLOF
VIQWKaVH ,)5(0(5 KWWSV ZZ] LIUHPHU |U SSH (T F RGN QW SRZ@"$7"&75"7$,TA"$&+1/7,375+<<"7T% LVFD\ J)URQWLHUV LQ ODULQH 6FLHQFH KWWSV Z:

ORDG OH QRWHBV\QWKHVHB*$6 2, /B/&%7"8)2X876'0 A)WB7,*+("/&,+6"B: &(*## DUWLFOHV IPDUV IXOO0 'c;—;
25<# <
WTHP,60+"6# CRMM #$%&'# WeHPE+&E('BY #=RSWc@B#C: /A+/A#6")6.+&("/&%#),2,)+&Yott+H#A*10,*#<+$:#.2
WU (VWLPDWLRQV GH FKHUFKHXUV GH 0Oe,)5(0(5 VWRFNV 31%6 a KWWSV 727ZZ SQDV RUJ(%GRL
WIHEMHIC#=RSRR@B#G%/&:'$"#5.#6,2216&#Y dc#8#C:,/A"("/&# SQDV # a8
WOXHNRD G (+$HY +6#0,%SH5"#* H#ITHBIHE H FOLPDWLTXHDb KWWSV 7ZZZ LSFF FK UHSRUW i?
$+3&:7,$$"$5("/&76"216&7)%)*"i Weehtng" HCEB)*# ,PSDFWV RI KLVWRULFDO ZDUPL 8 J RQ
#P,$"(+$#Y +6#0,%$#5"#* #11+6"#=RSRR@B#E,0*", #5"#0165#5"$#4(+$7 <+$:"6+"$#2615.)&+1/B#G)+")"#gcg;#VUV[KXYUB¥ SV ZZZ VFLHQF®#
$+1/$BHWWSV ZZZ DLUSO RUJ HPLVVLR®V FOVP DV W BEHMH DXQGCHHER/W®/ « 3DULV 6 R O D J UBA51+IWSBWWRRIf)1"D)"B WU TGH V cfy
BAA+("$H"H<L))&+1/H5"#* #261216&+1/#5"#O+1#5,/$#*9,*+("/&, &+ 1/#BH#*"$# z

Al

#H/$"H#=RSWX@B#!"#8&6,/$216&#5"#(,6):,/5+$"$#<16&"("/&# 64%$.*&,&$#5.#261b"&#P+1].&6+K&BW SV ZZZ LQUDH 11U D"F’?W#GH)*G&EWHZL#=RSRR@B#E,O*",.#5"#0165#4)1/1(+-."#8#!9+/5.$&6+"B#%
54>"*1224#5,/$#"$#O,%$HE"#* #IIKGNBW SV ZZZ LQVHH |b5.6)0+*+&"76"A+("$7<1/)&+1/7261216&+1/70+17**+("/&,&+1/76"$.*& 8KW WSV ZZZ SD\VGHODORLUH HFR IU WHVVRXURHV D
VWDWLVWLTXHV 5.7261b"&70+1/.&6+/"&#
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Wour 6%, <H=RSRR@B#d")"/$"("/&H#5 #/1(06"#594&,0*+$$"("/&.$# WV 6ZLVV 5H ,QVWLWXWH 1DWXUDO FDWDVWURSKHV LQ WKH
"(2FL%" BBH & <<") &+ <BHS, ¥ 6+ASHE HS")&" 6#26+>4:#2,6#)1((./"#3# <*115A &"$#,6"#12"BANW SV ZZZ VZLVVUH FRP LQVWLWXWH UHVHDUFK
YOI#=RSSC7RSRS@B#:8&2$8i12"/B.6$$,<B<6 $+A(,76"$",6):i$+A(, 7TRSRR7SWB:&(*

WUBH/$ " #=R SRR @BHE,0*",.#5"#01654#5"#* #) 1/D1/)&.6"#8#O, %$H5"#* W1 £6"BEH S | QHP MR SSC@BHO"<<"&H#5"H#* #8"(246,&.6"#$.64#+9"34).&+1/#
KWWSV ZZZ LQVHH IU IU VWDWLVWWLTXHY GHV RREXKIUVEIDWQV XQ HQY LEERBIBHP B GH EXUHDX
RUJ XF LWHP J Q#JY SDJH

WwW QVHH %LODQ «FRQRPLTXHU&&2$2 3D\V GH OD /RLUH
ZZZ LQVHH IU IU VWDWLVWLTXHV ## "VRPPDIHUNLIDUR m 7URS FKDXG SRXU WUDYDLOOHU } TXHO HVW OéLPSDFW
5"#* #),/+).*"#$.6#* #2615.)&+>+8dMhW SV ZZZ OH JDUR IU HFRQRPLH
#HIS" HHSY & H# &6127):,.5721.67&6,>,+**"67-."*7"$&7*7+(2,)&75"7*,7),/+).*"7$.67*,7

2615.)&+>+&"TRSRWScWT
WURG1*.&+1/3K)1#=RSRW@BHE,0*", #5"#0165#4) 1/1(+-."#8#!"#& "3&+*"#j#
*#(15"BIKWWSV ZZZ SD\VGHODORLUH HFR 11U WHY VRS RSP EHRHO \V H V
&"3&+*"7 (15" it

WHIHALA BT S%& H
WUHG1*.&+1/$K)1#=RSRS@B#E,0*", #5"#0165#4)1/1(+-."#8#!,#) 1/$&6.)7

&+1/#>*BKWWSYV ZZZ SD\WGHODORLUH HFR IU WHN3RXQUFX&HDEDHWYHY %HUWUDQG /D FRQWULEXWLRQ GH OD

)LIS&E.)&+1/7/,> *it > 6+, 0+*+&AH(A&AL61¥1 At-"#, 3HS")&" 6SH#A)1/1(+-."SBHY 22%+"5#
N1/1(+)$B# KWWSYV ZZZ WDQGIRQOLQH FRP GRL IX0O0

WURG 1%, &+ 1/SK) 1L $08: # #
#

WUXAWOVMDEES, <IBS008 0 3DUQDXGHDX HW - / %HUWDQG /HV LQWHPS«ULHY PHQDFHQW
HGH 86" 26+F" SBHH " BEHE" (2SHE"H#("$.6" B " &HE " H5+> A "GH"$H#6+S$- "$BH#

WXHG 1* &+1/$K) 11 $Y0& H +DUYDUG %XVLQHVV 5HYLHZ KWWSV KEU RUJ VHYHUH ZHDWKHU
816" &"1$70.$+/"$$'S7+8ST&+("T&LT(",$.6"7 /5T5+$)*1$" 78" T6+$\$#

WX 6$S, <% & H #

- | %H SUSHERSET@BHZ>,*. &+ LIH#"&#)1.>"6&.6"#5 #)1n&#
WXHP $"(+$HY +6HO, Yo$H5"H* HIHBIE H 5"$H#)1/5+8+ LISH(ABRALBL*LA+- "SHILIHS +$LI/+'6"SHBH-"H) SH5 #
VHFWHXU GH OéKDELOOHPHQW (XURSHDQ -RXUQDO RI 2SHUDWLRQDO
#C+&"2 #=RSRS@BH#H/5.$&6+"#(,.<,)&.6+'6"#'&#)1/$&6.)&+1/#7# d'$"6)B#KWWSV ZZZ VFLHQFHGLUHFW FRP VFLHQFH DUWLFOH DEV SLL

5DSSRUW 6HFWHQ «GLWLRQDb KWWSV ZGHUHRURRWBNAISSEgRcZS FRQWHQW
XSORDGYV ,QGXVWULHB SGI
#
WXHP,$"(+$#Y +6#0,%$#5"#* #IIHBIE 1 0 3DUQDXGHDX HW - / %HUWUDQG &RPSUHQGUH OHV HIIHWV

A)1/1(+-."$HE"$H) 1/5+&+1/SH(A&A161*1 At-"$H /16 *"$#21.64
WXHWRCQOH#=RSRW@BHES,/$2,6"/)%H#&1#8.6,/$<16(,&+1/8# #):,+/#6" RM/BH< QXHU OH ULVTXH GH IDLOOLWH GE@HQWUHSULVH -RXUQDO RI %XVLQHVV
CQO#M*10,*#G.22*%#C:, +/#d"21 68&#RSRSB#:8&2$8i)5/B)52B/"&)5212618):B* KWW SV ZZZ VFLHQFHGLUHFW FRP VFLHQFH DUWLFOH DEV SLL
GXFWLRQ FPV UHSRUWYV GRFXPHQWYV 6 RULJLQDQ &'3B6&B
5HSRUWB SGI" #

WX5DSSRUW %65 &KDQJHPHQW FOLPDWLTXH 5«SHUFXVVLRQV VXU
*'GH#+/5.586+"$#"3&6,)&+>"$#"&#5 . #$")&".6#26 KIWEVBB Y ZZZ EVU

RUJ UHSRUWV 5«SHUFXVVLRQVBVXUBOHVBLQGXVWULHVBH[WUDFWLYHVBHWBGXB
VHFWHXUBSUYLPDLUH SGI
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Sources des cartes et graphiques

Y#G. 1 Y#=G. 6 Y#=G. 16
'D QL H Q'$)RERSWS @BH#!"$H&02"SH5"#)*+( &SH"H 6 )" #.1"H  *, (& 5DSSRUW GH VIQWK2aVH &RQWU L EKHYR® GRW DULRMSHVH&HOHUFLHU /D YXOQ«UD
FRQVWUXFWLRQ VSDWLDOH &\EHUJHR (X @&RSHDIGHHR QHHOERIHERIOH R UADSME1.2"#59"32"6&$#  5"#$.0("6$+1/H#(,6+/"#BH# 321 $+&+1/#" &H#$"I$+0+*+&AH#E"$H) 1((./"$#+*+&&17
HE BALS /("8 *H#$.6HOA>1* &+ LIH5 H)*+(,&H0S1.$H#* #5+6")7 B, "SHE"H* HBAA+LIHO, Yo$H5"#* #1+6"#="C W@BHY ZZZ HUXGLW RUJ
QUIYIHO, Y%$H5"#* #11+6"#=RSWC@BHY &* $#5"H#2,%$,A"$H#5"$HO, Yo SHEHA /5" H#494- +2"#5"#645,)&+1/#26+/)+2,*":#dBpB#O,):,.6+#'&HBYB# |IU UHYXHV YHUWLJR Y Q YHUWL#R DU S
*#1+6"B¥WWS ZZZ SD\VDJHV SD\V GH OD ORLOH\BH®H XRSSSWPHQEWZ LSFF FK VLWH DVVHWY XSORDGYV
5.6,0°'BAL.>B<6i*'$7<,(+*'$7A"1AB,2:+-."$T6RSB:&(* 6<5B$5 B),1$/BIXO0OBIU SGI Y&G. 17
Y#G. 2 Yec. 7 -RLQW 5HVHDUFK &HQWUH RI WKH (XURSHDQ &RPPLV
0610")&+1/$#1<# M +6"#h" &:"6#H/5"3H#=OIGIEY#HHH@B#:&&2$8i"32"6+"/)"B
QUIYIHO, %$H5"#* #11+6"#=RSWC@BHES, ("#>"6&"#IRHOW'BH/  Z Z P $"(+$#Y+6#0,%S$H5"#* #11+6"#=RSRW@B#H/>"/&,+6"#RSSX#F#RSWXHFI LV FRP H[SHULHQFH | GH F D DHF E G
2,9%$75" 7+, 7*1+6"B5">"*122"("/&75.6,0*'BAL.>B<6i,))"5"67,7+7"3&6,7 CL/$L((,&+1/SH594/"6A+"#2615.)&+1/#594/"6A+"H#6"/1.>"* 0" # 3
["&78&6,("7>"6&"T"&T0*" "7 WUCWB:&(* A(+$S+LISHS HA LHFH#'<<"8HE"H$" 66" #'&H5 H21+ . |&$H,&(1$2:46+-. "SRG, 18
O,%$#5"#* #I1+&KB¥ WSV ZZZ DLUSO RUJ VLWHV GHIDXOW OHV
A4A+1/HO,%S$H5" #* H#11+6"#=RSWU@BHZ&, &#5"$#++" 3#6AA+1/,*#$.6/D #0+ OB UDSSRUW EDVHPLV 9 B BY | S@|/-"#5"$HE'66+&1+6"$SH=RSRW@BH#OY&* $#5 # 1A"("/&# &#5"$HE'66+&1+6"$B#
S"6S+EAHSHS S, )&+>+RASH SSKWISESW ZZZ SD\WGHODORLUH U VLWHV KWWSV ZZZ EDQTXHGHVWHUULWRLUHV IU VLWHV GH
GHIDXOW OHYV GWHH SODTXHWWH ¥BA®BW OLHX[ ELRGLYHUVLWH 5(%,21 $7/$6 3$<6 '( /2,5 SGI
25<B25<
3 P.$"(+$H#Y+6H#O, %$H5"#* #11+6"#H=RSWX@BHE,0*", #5"#0165#5"$#4(+E38 (/B#RSWX @BHC, 68, A "#[#CL/$L((,&+1/#59"$2,)"$H]Y ¥
Yec. 3 =Q,&>+L@B¥WSV ZZZ DLUSO RUJ HPLVVLR®V ROIVRIRSBHREISH)BE AT'B)"E RBLE2168&,%,22$i5,$:01,65$i
GH G EHFD | G |
YAB"$& HO, YoSHE" 1 #11+6"HTHE'6.8+71.) SH=RSWX@BH#I/- N&"#,//. " HI$ " #=RSRR@B#d")"/$"("/&H#5"#* #212 * &+ 1/#RSSVH#"&HRSWXB
64, *+$4"H2, BH*"SHS"6>+)"SHB&, &+$&+-."SH5 H(+/+$&'6"H"[#):, 6A"H5 "#*9, A6+7 H/$"#=RSRR@SHEH
).*&.6"H#,%,/8#21 . 6#10D")&+<H5"H#S.+>6"#-94>1* &+ 1/#5"#01)).2, &+ 1/ ¥EHE 19 ;
*Q $ AHE"SHEL*SHS. 64 L &H " HE 66+&1+6" M@ N B¥ DUWL FLDOLVDWLRQ Y#G. 19
5">"122"("/&75.6,0*'BAL.>B<6i0,$"$751//""$i&"6.8+7*.),$ 0«W«R JUDQFH  SROFBIRIKEH)"B) 1 (i)*+(,&:5

C"6"(,#==RSWX@#$%8'#

-

Y#G. 4 Y&#G. 10, 11, 12, 13 =
H/$" #=RSRR@$#0& # =
QIYHO Y%$H5" 1 #11+6 " #=RSRS@BHO4&, &H#4) 11 A+-"#5"$( $$"SHEDUMY GHI"$H< & 6$#5 #)*+( &#=RSRR@B#:8828i56+ $7)+(,&B<6I . o
"HO Y%$H5 # #1+&BH WSV ZZZ SD\V GH OD ORLUH GHYHORSSHPHQW Y&#G. 20 2
5.6,0"'BAL.>B<6i*7"&,&7") 1*1A+-."T5"$7(,$$"$757",.7"/72,%$75"7*7 0) '&6& (XUR&RUGH[ ,*1 g
TTVXB:&(*# . P,$"(+$HY+6#0 06$H#5"H* #11+6"#=RSWX@BHE 0", #5"H0165H5"$H#A(+$$+ 1/8h
Y#G. 14 =Q&>*L@B¥WSV  ZZZ DLUSO RUJ HPLVVLRQV FOLRDW W
QdIY O, Y%$H5" 4+ #11+6"#=RSRS@BH!"$HG Y MIHE"$HO, %o $H#5"#* #11+6"B# 2
KWWSV ZZZ SD\V GH OD ORLUH GHYHORS SM& 6 WS#ERSB B@RB L/, ATSH-YL/618+D##Ad, 22168, A"#RSRSB# )RUXP 9LHV ORELOHV (QTX-WH QDWLRQDOH ORE
VDJH GHV SD\V GH OD ®#RLUH D KWP O KWWSV ZZZ JHRULVTXHV JRXY I1U GRQ QH H W+ERSROA:"TRH,) % BI5GB HN$H#$. 644" #246+( &6"HO 06$H5"H#* #11+6" @B
i L1/,A"$7+/1/5,&+1/76,2216& A"7TRSRS# KWWSV IRUXPYLHVPRELOHV RUJ VLWHV GHIDXOW O
Y&iG. 5 ] HQTXHWHBQDWLRQDOHBPRELOLWHBPRGHVBGHEYLHB
Y#G. 15
0+3$&,68#=RSRR@BH#G"/&+"TRACICWN.$B# ZZZ S#{VWDUW LR HI$™#=RSRW@BHQA2* )" ("I&SHEL(+)+*"T86,> + H8H* #>1+&.6"#' [#21*"#
0«W«R )UD Q FFH$%&# 21$+&+1/#(N("#21.645"#)1.6&"$#5+$&, )ISBEW SV ZZZ LQVHH |
VWDWLVWLTXHV
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YrG. 21 CCH#0,%$#5"#* #!1+6"#=RSRS@B#H/5.$&6+"$#,A61,*+("/&,+6"$#"#O, UFEWW2UH GH OD 7UDQVLWLRQ «FRORJLTXH
* #I1+6"#8H- . "*$H">+"6$H2 L. 6HRETWMIEE Y  ZZZ SD\V G H O D'RR2 QIF#H"&HE 15|46 " S#* LA+$&+-."$#"[#76,/) "#" [HRSWTB#

P, $"(+$HY+6HO 00SHE" #* #11+6"H=RBSUKETH # VLWHVY GHIDXOW OHV PHGLDWKHFILXH FR QBVH@WB3SVR LGZ ¥ RAWWDMBLFY WLTXHYV GHYHORSSHPHQ
QRWHSRVLWLRQBYLVLRQBLDD SGI"PVFONL G& $76'$7" RE"21&$ &5 " $TF6"$T*LA+$&+-."$7"/7<6,/)"T"[TRSWT#

YRUXP 9LHV ORE L'G$90&H# U"W)c0055

i 2EVHUYDWRLUH U«JLRQDO VX{PBOMI BDEROWK I

YeG. 22 C:,(06"#59,A6+).*&.6"#5"$#0, Yo $H5"#* #11+6"#=RSWU@BHO, /16, ( #SLHIFH5"#* #11+6 H=RSWX @BHZ& &H5"$H*+" BUSGHIHY G+ #'&#t
4)1/1(+-"#RSWTH5"#*9, AB+).*&.6"#5"$HO, YoSHE" #* HKNVGBES V  Z BToH+)+5"])"$#,AG+)1*"$H"[HBAA+1HO Yo$H5"H#* #11+6"BH#:&&2$8i2 %6$75"7*,

P, $"(+$HY+6#0, 00SHE" #+ #11+6"H= RSV # FGU FRSGO IU GRFBQXP SK®"H[SOQXPBLG ORLUH FKDPEUHV DJULFXOWXUH IU OHDGPLQ X

FRPPXQ SXEOLFDWLRQV 3D\WBGHBODB/RLUH

H/$" #=RSRR@E$H68 # C:,(06"#59,A6+).*8.6"#5"$HO, Yo$H5"#* #11+6"#=RSRW@BH#O,/16,(,#$1)+ 17

i A)1/1(+-"#RSWVHE"#+9, AG+) *&.6"#5"$HO W$H5"1#* #11+6"BH#: 88 2$8i2 Vo8 . 27

YEIG. 23 GH OD ORLUH FKDPEUHV DJULFXOWXUH IU OHDGPLQ XVHUBXSORDG 1DWLRQDO

)J$/BFRPPXQ SXEOLFDWLRQV 3D\VBGHBOD B/RBWHS#Y+6#0,%B DD, G R-6' DR SUBKECH #
2EVHUYDWRLUH 5«JLRQDO GHV 5LVTXHV &TWRAURHHFR GRPL TGHH BBG/IBLUHSGI

=RSWc@B#:&&28i16R)B1$./,B./+>7/ /& "$B<651//""$7"&76"$$1.6)"$i *6$$, <#=RSRS@BH#C,&,*1A."#5"#51//4"$#[#]1(06"#594&,0*+$$"("/&$#
),6&1&:"."16")."+*7),6&" 7 &:"(,&+-."i# NUBEHY>"+EH=RSWX@BHUgH(++ L/$H5"#&L/I"$#5"#81.6&",.3#)LIFIE@ SOR\HX UV HW HIIHFWLIV VDODUL«V GX VHF
; (A$H"1#°6,1)"#" [#RSWXBH#: 8&&2$8ii<""'5$+(,>"/+6B) 1(IU7g7(+*+1/$75"7 YOI#=RSSc7RSRS@B#:&&2$8ii12"/B.6$$,<B<6i2, A"$i:1("itt
YG. 24 &1//"$75"7&1.6&",.37)1/$1(("$7"/7<6,/)" 7" TRSWXi# 3
Y#G. 28

Y5"("#=RSWV@B#",)&". 6#594(+$$+1IHTHC: A" ("/&H59,<<")&,&+1IH#5"$#5 $ , 1 6RXYHUDLQHW« DOLPHQWDLUH «WDSHV SRXU UHIURLGLU OD
$1*$B¥WW SV ELODQV JHV DGHPH IU GRFXPH QWEOWRH#R §6-633$231B* 2-&LIBYE &8 2$8iA6,+/B16AI<6i6&+)* ITWEWOH#=RSRW@BHES,/$2,6")Yo#& 1#86,/$<16(,8&+1/8# #): +/#6" )7
+/5"3B:&(M<16"87<6,/),+$"B:&(# $1.5"6,+/"&"T +("1&,+6"TTT"&,2"$721.676"<BL+5+67* 72% I'&"7"&7  &+1/B#:&&2$8i)5/B)52B/"&i)5272615.)&+1/i)($i6"216&$i

/1.66+67%$,7212.* &+1/# GRFXPHQWYV RULJLQDO &'3BB6&B5HSRU
P, $"(+$HY +6HO, VoSHE"#* #11+6"#=R SSUKEDI # SGI"

1#)11246,&+1/#,A6+)1*"#=RSRS@BH#C: +<<6"$#)*4AS#5"#* #/.&6+&+1/#,/+(,*"B#
H]dY#=RSWV@B#G&1)\'6#5.#),601/"#5,/$#*"$#$1*$#<6,/D,+$# T#a. " #2BL$Bii6,2216&7/.&6+&+1/7,/+(,*'B*,)112"6,&+1/,A6+)1*'B)112i
WLHO DX UHJDUG GH OéREMHFWLI SRXU L PHDWHY TOHO BEREZWUHKWWEBYN ZZ&R$B1$ SGI
&"66+&1+6"$7)*+(,&B,5"("B<6i,)&.,*+&"'&.5"75"7*+/6,7$&1)\"675.7),67
01/'75,/1$7*'$7$1*$7<6,/),+$7-."*721&"/&+"*7,.76"A,6575"7*10b")&+<7 7TUDQVLWLRQ «FRORJLTXH 2EVHUYDWRLUH 3D\V GH OD /RLUH

SRXU HW D BXHO FRXW 1(26"+&"#),601/"B* KWWSV WHR SD\WWGHODORLUH IU ZS FRQWHQW
3 XSORDGYV JLFKHBGHFU\SWDJHB(PSUHLQWHB&DUERQHBY9 SGI
Y&G. 25
L5 SHHIS. $&E+"SHE #* #N68+4+$, &+ LIH=RSWXTRSWV @BHI"$#*+>6,+$1/$#
P,60+"64QERF#=RSWV @BHO"(26"+/8" #4I"6A4&+-."#'&H),67 59"IAG,+$H(+/46, 3t I#16 ) #(486121*+& +H'BEWW SV ZZZ XQLID U
O1/"H5"#+0, *+("/&, &+ LIH'[#°6,I) " #5"#* #2615 )&+ 1/#F#* # VLWHV GHIDXOW OHV EURFKXUMBWDEOHDXB SGI

)L$1((,&+1/B# KWWSV ZZZ LGGUL RUJ VLWHV GHIDXOW

OHV 3') 3XEOLFDWLRQV +RUV FDWDORJXHYRG®E6UL

(PSUHLQWH &DUERQHB$OLPH@WDWLRQB)UDQFHBY9) SGI
6,1)"#HI<1H#=RSRW@B#Q4)6%28&, A"H#8H): |A"("I&H)*+(,&+-."H*"$H#) L/$47

P.$"(+$#Y+6#0 W0SHE"#* #11+6"H=RBGUKEDH # - 1) "SH 1O, % $HE" * #11+6"BH#:882$8ii<6,/)" 976" A+1/SB<6,/)"&>+/<1B<6i
2,%8$75"7* T¥1+6"*1+6"7 &* I&+- "Il 1&"$i5")6%2& A" 7): IA"("I&T
&DQRS«H OHWWUH ILQ DX[ LPSRUWDWYRQV."BH)YUKMPSTN YKS T H*, T DH6"7RgUSSUGB:&(*#

)L/>"6$+1/#594) 1$%$E& ("$#/,8.6"*$H5IY (46 +-"#5 G IBW WSV  ZZZ
),/12"7 $$1B16A)27$1b, itt#
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