M Hvb2 +QKT " iBp2 /2b /Bz0G 2Mib T Q/mBib
[02bIBK iBQM /2b T G+BTBi iBQMb 2M K xQN
6HQ B M .2H ? v2

hQ +Bi2 i?Bb p2°bBQM,

6HQB M .2H ? v2X M Hvb2 +QKT ' iBp2 /2b /Bz0G 2Mib T°Q/mBib b i
+BTBi iBQMb 2M K xQMB2 # 0bBHB2MM2X :0Q;" T?B2X IMBp2 bBid
kyRj _1LkyyRd X i2H@yy3k9338

> G A/, iZH@yy3k9338
2iiTh,ffi2HX "+?Bp2b@Qmp2 i2bX7 fi2H@yy3k!
am#KBii2/ QM kk J v kyRj

> G Bb KmHiB@/Bb+BTHBM v GOT24WB p2 Dmbp2 "i2 THm B/BbBIBTHBN
"+?Bp2 7Q i?72 /2TQbBi M/ /Bbb2KIBEBMBR MNQ@T™+B2® " H /BzmbBQM /2 /
2MiB}+ "2b2 "+?2 /Q+mK2Mib- r?2i?@+B2MMiB}2mM2b#/@ MBp2 m "2+?22 +?22- T
HBb?2/ Q° MQiX h?2 /IQ+mK2Mib MK VW+RK2Z2EF IQKHBbb2K2Mib /62Mb2B;M
i2 +?BM; M/ "2b2 "+? BMbiBimiBQWER BM?8 7M#M2I @b Qm (i~ M;2 b- /2b H
#Q /-Q 7 QK Tm#HB+ Q T ' Bp i2T2HRAB+B @2MT2BIpXib X



DYULO

7KgVH VRXWHQXH O
\ FRPSRVp GH

GHYDQW OH MXU

<YHY,&+$5"

BURIHVVBQUYHOVLWp GUHDSRRWUINRKR WY
&KDQWDO &/$8'

'LUHFWHXU GH UH FXMHQT KNBHDOR (OW H X U

&D W K HU(I5QH

3URIHVVHXU | 0+8QLW¥HDRILQUPWAHX 8D ULV
$XGUBS$57,1,

ODVWUH GH &RQNBULHQYHUWLWp GH 9HUN[DIPQQBW

IXL] $XIXVWR 72/('2 0$&+%$'2
BURIHVVHXU j Of,Q VoWMIE\W M WF KIHW LEESPMNCL BOINYV 9
&R GLUHFWHXU GH WKqVH

H
R

9LQFHQW '8%5(8,/
BURIHVVHXU | ®N S5HLQYGIMINWAIEWH XU GH WKqgVH
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$QDO\WH ARMSGHD WS L || h WK QWD
GTHVWLPDWLRQ GH{W’ BlLRELIS LA
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SHPHUFLHPHQWYV

&HWWH WKgVH D pWp SRXU PRL XQH H[S p®ILIHIQAFLHD HR/U MA
GH GpPRWLYDWLRQ HW DX FRQWUDLUH GHHYpUQR®H U L® EDS
'XUDQW FH SDUFRXUV GH QRPEUHXVHV SHUVRQWHV GH
VRFLRSURIHVVLRQQHOV RQW SX PI{DSSX\HWGpPN TRRWE GLHLC
PWDLW QpFHVVDLUH (QYLURQ OD PBXWhailp®HOF HSDWH GMIRq V
UHVVRUW SDV LQFKDQJp HW SRXU OHTXHQ HM H H DUIGHUWD G R
UHPHUFLHU WRXWHV OHV SHUVRQQHV TXL j XQ PRPHQW RX
PIHQFRXUDJHU DILQ GH PHQHU j ELHQ PHV WUDYDX[ GH UHI

(Q WRXWH ORJLTXH MH UHPHUFLH SUHPRI4Q WPHKEW HXR.C
TXL GHSXLV HQ PDVWHU PfD ODQFp GDQUYXHMWVN DNR
H[SPULHQFH SURIHVVLRQQHOOHY DLQVL VXGHVHURLIOQ FNWVIHUP
DX ORQJ GH FH FXUVXV XQLYHUVLWDLUHQF¥DH VW RAVBD® PEHU
OfpJDUG GH FHUWDLQV GH PHV FKRL[ SHUWHMRPQBOYUHWQ B
FRQFHUWpPV 9LQFHQW D pWp XQ SDUIDIWAGWH M FRWWH X B H X LE |
DX[ PRPHQWY RSSRUWXQV WRXW DX ORQJ GH PHV WUDYDX]

DL DXVVL OH SODLVLU GYIDYRLU pWmpHQRD/GHIp QDAL R (
IXL] $XIJXVWR 7ROHGR ODFKDGR -H OH UHPHWU PLTH TSRSH RS
'6$ DX VHLQ GH 07,13( FHQWUH GH UHFKG M FKHIV HSU IS BIHIQ
UpXQLRQV GH WUDYDLO QRWDPPHQW ORUV GHVBDQFDPBR\C
FDFKH SDV TXH MH PH GHPDQGDLV ELHQ ¥ RGP\ WQMAIRQ G B
PPWpRURORJXHV HW GH SK\VLFLHQV GH DWRW®RNMGKWYUDB O
WpOpGpWHFWLRQ DSSOLTXpH j OJRFFXSDW IURID LAHHV HWR GO
QRPEUHX[ FRQVHLOV MXGLFLHX[ TXH /XL] D WX W§ R& XHPQ W
SHUIHLWR RULHQWDGRU 2 TXL PYD SHUPY FOHG G pF®& M YUH.EK |
UHPDUTXDEOH

$ WUDYHUV FHWWH FRGLUHFWLRQ MPMNRGROV @/H OIXDL
OH ODERUDWRLUH &267(/ HW OD '6$ R+ GHR R FBREWH B[R FMHRUHA
DLQVL TXH GHV pWXGLDQWY HW GLIIpUHQWYV KFKHYWV F
SURIHVVLRQQHOOHYV HW DGPLQLVWUDWLYHYV

$ &DFKRHLUD 3DXOLVWD MH WLHQV'D QHPH OEIOHDU TWR X
HQVHLJQp OH ODQJDJH ,'/ HW VHVDRYYQLFDW VR QW RHRH RRpO\Dp»
TXL MYDL SDUWDJp XQH VDOOH GH WUDYDLD GKQBRGWXIGHD
3LHUUH (PPDQXHO .LUVWHWWHU GHj ®DVYDI$ DXUD1BW pi D
GpPpFLVLYH SRXU OJDSSURIRQGLVVHPHQW pGH 0OW HRIRY W DB Ip\
GDQV OH GpYHORSSHPHQW GH PHV UHFKHNWRRMARQ H) J H'RIIDU
5{PXOR TXL DXURQW WRXMRXUV pWp j PHV BMWADVF KHWIFK HX)
HW SHUVRQQHOV DGPLQLVWUDWLIV GH OY,13( B®IQDWXR
ODULOLD HW 'LHJR *ODXEHU 5DPRQ JBHGUFRH ,YDWBHOLBED!
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+HQUL /XFLDQD /HRQDUGR 4XHLOD $GULD@H ,%DEHO®HNH
5RJHU ODUFHOR $OLQH 'LHJR 'DQLHOD -XGLU« SRXU OH;

$ 5HQQHV PHV UHPHUFLHPHQWY YRQW DXNVIDY OfHQV
3DXOLQH -HDQ (PLOLH +HUYp 9LQFHQWWAEBRMQHD & @KMHQ |
5pPL $EGRX 20LYLHU 3UL %HDWUL] +BpEDVVPHQOISGHD
7KRPDV OD[ /DXUHQFH« (Q RXWUH OHV SURRBBPAMNV '85
&+89% HW GH QRPEUHX[ FROORTXHV RQWDFOMLRIQVPHY IARFEEQ'
DYHF QRWDPPHQW / 6DSXFFL ' $GDPV /1'XHLHKXPORS&- BH !
/H 7TRXUQHDX HW 0 'URXOHUV

8Q wWUqV JUDQG PHUFL j PD IHPPH 7pWRD QD PLODHMH THW |
DPLV EUHWRQV HW EUpVLOLHQV SRXW ®PHROINRIIMWGHQONVO K
-THVSqUH TXTIXQ MRXU RQ SRXUUD WRXVRDUHHEGRHAED VDD R
OD )UDQFH DX PRQGLDO

(QILQ OHV GLIIpPUHQWYV VRXWLHQV IR QD@FLMDWRRY &
WKqVH GH GRFWRUDW HW DX[ GLIIpUHOMWGW IF REH BT X® VY HH WG
6XSpULHXU HW GH OD 5HFKHUFKH OYDPEQYWD GH VBBIRSR O)
5pJLRQ %UHWDJQH OY(FROH GRFWRUDOH+®6W I 196 3 HOHD B¢
HQILQ &267(/ PTRQW DLQVL DLGp WRXWIBX\VOARQD 86 OF-H WW I
VXLV VLQFqQUHPHQW UHFRQQDLVVDQW
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5pVXP

/HR/ FLUFI):XODWLRQV DWPRVSKpWHY XHV O/ADRSGW T OHY WU DREIDO LW p V
SUPFLSLWDWLRQV HQ $PD]RQLH DEWpVIPpRUMNOGS KL T SHIY WOHF MW AW U L
SOXYLRPpPWULTXH SHX GHQVI® WWLKRLW pURD ¥ QW LT XE& HO/L B DVOERHXY 0D RAXpADLPG
SUpIpUHQWLHO DILQ GH SDDRX.WHIRHWWIH @ HAXQLHP D %/ B B GIHKRQ@WY LAS D W
GpULYpHV GHV GRPDLQHV VSHFMWDX[FGR\RQGINWURXIHR/X GH[ WHFKQLT
VRXITUHQW G.HUUHXUV /HVEVBXVW FBHW GHA(QF H X YWHQWX GRNRNMD 8 W KU @ D F
GH O+DOJRULWKPLH HW GHR P®SPF & B QNCDOMR Q RQXNHFIBAVDAY MRKY \GHHY DO J|
7500 % Y  &0253+ HW 3(56,$11 Ve+D\S5XCIH G/RKQQYBM EDXYLRPPWULTXHYV
HVW DVVXUpH SDU XQ FRQW X{D DG5S pTUXIRGIHVp ULJIRXUHXJWEKLWRPSDU
VDWHOOLWDLUHYV PRQWUH X GpMWEHOHP DEBRWE QFRHIILBEXHERDPREDWH GH
EUPVLOLHQ®50UpBDOYH SUpPpVHQWH OD PHLO OXX pH KDHUNR O PRQ D JHY R
FKDPSV GH SOXLH (Q RXWUHXK®@ HFD\HGYHWNGHHPRIGWBBWD QW H® GHLQV +
PLOLHX IRUHVWLHU QRWDPPHQW SRX U QD HO B URRGXLMF W2 RQ& B8V JULOOH
ODWFKEBUPHW GH UpDOLVHU XQH RORPQGWLH FO FDPWRDRUpAXSDDSSDSS
UplpUHQFH

ORWV FOPFLSLWDWLRQV VDWHOODWHRGR @GMY{UR®H FSXDRQMH REFXISOL

$EVWUDFW

6\QRSWLF DQG ORFDO DWPRYVSKHU VIS FWU RXHP\S RRQD Y [BEUIDLEICLIDN R
$PD]JRQ 7KLV ZLGH JHRJUDSKIGFE® D UASD UWVHFBQGDEMMHURIHQHRXV U]
ZKLFK OLPLWYV DQ H[KDXVW I5HHP PR B LWHRUWLL@W RV UDK B QK& & H 38 ISR G
+RZHYHU TXDQWLWDWLYH SUBHAUSIYWDBDWUR® MSWEWDWE V,QMBDUHG ,5 L
RU PXOWL FKDQQHO WHFKQLTMHW \RX | DHQUF HWR\PD HQW R ID\D G6 RXION R 43 ( |
VHQVRU FDOLEUDWLRQ WKH DDUQUILWMRBY D MG WHKLR/S GUKHIVIRW K WK H  H Y
7500 % Y  &0253+ DQG 3(56,$11 UIDOKUIHW @ WDEDNV® ZKLFK UHOLDELC
ULJRURXV TXDOLW\ FRQWURO IWKHHU L\§ WHH LB FRIPFS®@ ULVRQ RIZVDWHOOL
DJUHHPHQW FRHIILFLHQW RI KGHWHHPHQBMW LRMWDEDVHZLW WKH /HJDC
7500 % Y KDV WKH EHVW SHUWRVUPPREHQZLRMKUD LFR ULLHHFG W KRZ D G G LW L
WKDW VDWHOOLWH 43( HUURQNOXGH QD W KHHU SIUGR GAXEHV | R U 1 VEZRLOWeH )L Q D (
JULGV FRUBHFWLWEKEQORZV D GHWDLOHG DQG LPSVRMHGE RPGIDAH/EGR 2R
UHIHUHQFH GDWDEDVH

.H\ZRUSVHFLSLWDWLRQ VDWHOOLMKDODXPORLWOEBQWBRRQ@DQG XVHV

5HVXPR

&LUFXODo}HV DWPRVIpULFDW VL yYPWILPEY 0. @ RE B LWVIS [S0RL AHPISIRUD O G
EUDVLOHLUD (VWD YDVWD DGHD SRR JIJXPIR ADH {6 H SIODXFW HFUQWRILWD KR W H L
PRQLWRUDPHQWR H[DXVWLYR BBRMKX YDH QWrhiR) \DR LHLDIPIHRHADRY BWDHG H T X D
HVSDoOR YDJLR 1R HQWDQWR GHHIV SALIR BIMSLLYADD/o i KRS 8/8 MEDAMILRY D@ DD Y HU P
5 H OLFURRQGIX WpFQLFDV PXOWL FDQDLQPHUWHPDHW WGRV Y LR Q VEIDW @
YLU D SDUWLU GD FDOLEUDOWRHGGDVEPRPRRWHDJ R \G H & KXY IBARARI VWD W
DOJRULWPRYV 7500 % Y  3(56,$11 HHE0XFP3EDNVGIFRDVHLEDGRY SOXYLRPp
FRQILDELOLGDGH DVVHJXUDGRDSRIG DEHR URWRQFMRH W LSRHUHIRGHRG R V [
SURGXWRYV GH VDWpOLWH PRWWUWDHR@EDH[B H BOMRUKEQM.ONRFRFLD FRP
QD $PD]{QLD EUDVLOHLUD /HIJDOORRAID GHVMPSWMBRRR FIRP XPD DPRVWUL
FKXYD $0OpP GLVVR XP HVWXGRU®RW BDR RBYVBRD WO RVLWH VmR P
LQFOXLQGR R SURGXWR 02 0:&208R )EQVY OPBGW Y BH CBDNBHRHAIRHL & R U
XPD DQiOLVH FOLPDWROYJLFDUB 8 NOnOK DGEHDN HP 166 KIRHIBIG DQHFR D
3DODYUDVSEKFBYBELWDomR VDWpOLWHG F RQHAVWAO 1$ RADH { QXD O/IHG D G HE UDARL
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/ILVWH GHV VLJOI

/ILVWH GHV VLIOHVY HW DFURQ\PH\

$$2 2VFLOODWLRQ GH OT$QWDUFWLTXH

$%$6 $QWLF\FORQH GH OT$WODQWLTXH 6XG

$%/( % $WPRVSKHUH %RXQGDU\ /D\HU ([SHULPHQW

$": $QJXODU GLVWDQFH ZHLJKWLQJ

$,3V $0OJRULWKP ,QWHUFRPSDULVRQ 3URMHFWYV

$009% $IULFDQ ORQVRRQ OXOWLGLVFLSOLQDU\ $QDO\"

$065 ( $GYDQFHG OLFURZDYH 6FDQQLQJ 5DGLRPHWHU

$068 $GYDQFHG OLFURZDYH 6RXQGLQJ 8QLW

$1% $JrQFLD 1DFLRQDO GDV $JXDV

$1((/ $JHQFH 1DWLRQDOH GH OT(QHUJLH (OHFWULTX

$2 2VFLOODWLRQ GH OfJ$UFWLTXH

$33 $LUHVY GH SURWHFWLRQ SHUPDQHQWH

$36 $QWLF\FORQH GX 3DFLILTXH 6XG

$5%$0,6 $SSOLFDWLRQ 5DGDU j OD OpWpRURORJLH ,QIU

$9+55 $GYDQFHG 9HU\ +LJK 5HVROXWLRQ 5DGLRPHWH

%5%$06 %UD]LOLDQ GHYHORSPHQWY RQ WKH 5HJLRQ
6\VWHP

&%+ &ODVVLILFDWLRQ DVFHQGDQWH KLpUDUFKLTXH

&$06 &OLPDWH $VVHVVPHQW DQG ORQLWRULQJ 6\VW

&") &XPXODWLYH 'LVWULEXWLRQ )XQFWLRQ

&(0%$'(1 &HQWUR 1DFLRQDO GH ORQLWRUDPHQWR H $O0OF

&(1$' &HQWUR 1DFLRQDO GH *HUHQFLDPHQWR GH 5L

&(1,63%0 &HQWUR *HVWRU H 2SHUDFLRQDO GR 6LVWHPD

&(5(6 &ORXGYV DQG WKH (DUWK V 5DGLDQW (QHUJ\ 6\

&+56 &HQWHU IRU +\GURPHWHRURORJ\ DQG 5HPRWH

&+89% &ORXG SURFHVVHV RI W+H PDLQ SUHFLSLWD
FROQWULES8WLRQ WR FORXG UHVRO9LQJ PRGHOL

&,5%" &HQWUH GH FRRSpUDWLRQ LQWHUQDWLRQDOH
GpYHORSSHPHQW

&0&" &HQWUH GH OLVVLRQ GH &ROOHFWH GH 'RQQpH

&0253+ &3& 0253+,1* WHFKQLTXH

&1(6 &HQWUH 1DWLRQDO GT(WXGHV 6SDWLDOHYV

&2%5% 3$5% &D[LXDQD 2EVHUYDWLRQV LQ WKH %LRVSKHUH

&267(/ &OLPDW HW 2FFXSDWLRQ GX 6RO SDU 7pOpGpW

&3& &OLPDWH 3UHGLFWLRQ &HQWHU

&37(& &HQWUR GH 3UHYLVMR GH 7HPSR H (VWXGRV &

&5(67 &RXSOHG 5RXWLQJ DQG ([FHVV 6WRUDJH

&58 &OLPDWLF 5HVHDUFK 8QLW

"(*58$" 'pJUDGDWLRQ IRUHVWLQUH HQ $PD]JRQLH EUpVL

"(7(5 'HWHFomR GH DUHDV GHVIORUHVWDGDV HP WH

‘063 '"HIHQVH OHWHRURORJLFDO 6DWHOOLWH 3URJU
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'LYLVMR GH 6DWpOLWHYV H 6LVWHPDV $PELHQW
(O 1LXR 6RXWKHUQ 2VFLOODWLRQ
(VWLPDWLRQ GHV 3UpFLSLWDWLRQV SDU 6DWH
(VWLPDWLRQ GHV SUpFLSLWDWLRQV SDU VDWH
([SHUW 7HDP RQ &OLPDWH &KDQJH 'HWHFWLRQ
(QKDQFHG 7KHPDWLF ODSSHU 30XV
(TXLWDEOH 7KUHDW B6FRUH
(XURSHDQ 2UJDQLVDWLRQ IRU WKH ([SORLWDW!I
,QGLFH GH YpJpWDWLRQ DPpOLRUp

(UURU 9DULDQFH 6HSDUDWLRQ

JRRG DQG $JULFXOWXUH 2UJDQL]DWLRQ
5DWLR GH IDXVVH GpWHFWLRQ

,QGLFH GH IUpTXHQFH GHV ELDLYV

JRUFDVW DQG 7UDFNLQJ WKH (YROXWLRQ RI &C
JLHOG 21 9LHZ

*OREDO J)RUHVW 5HVRXUFH $VVHVVPHQW
*OREDO $WPRVSKHULF 5HVHDUFK 3URJUDP
*$53 SWODQWLF 7URSLFDO ([SHULPHQW
6DWHOOLWHY JpRVWDWLRQQDLUHYV

*OREDO +LVWRULFDO &OLPDWRORJ\ 1HWZRUN
*OREDO /DQG &RYHU
*HRVWDWLRQDU\ OHWHRURORJLFDO 6DWHOOLWI|
*HRVWDWLRQDU\ 2SHUDWLRQDO (QYLURQPHQW
*HRVWDWLRQDU\ 2EVHUYDWRU\ IRU OLFURZDYH
*OREDO 3UHFLSLWDWLRQ &OLPDWRORJ\ &HQW'
*OREDO 3UHFLSLWDWLRQ &0OLPDWRORJ\ 3URMH
*OREDO 3UHFLSLWDWLRQ OHDVXUPHQWYV
*RGGDUG SURILOLQJ DOJRULWKP

*OREDO 6DWHOOLWH O0DSSLQJ RI 3UHFLSLWDW,
+LJK 5GHVROXWLRQ 9LVLEOH

+XPLGLW\ 6RXQGHU IRU %UD]LO
 QWHUIpURPqQWUH $WPRVSKpPULTXH GH 6RQGDJ
 QWHUQDWLRQDO &RXQFLO RI 6FLHQWLILF 8Ql
*HRVSKHUH %LRVSKHUH 3UR
6\WWHP

,QVWLWXW 1DWLRQDO GH OpWpRURORJLH
,QVWLWXWR 1DFLRQDO GH 3HVTXLVDV (VSDFLI
,QVWLWXW GH 5HFKHUFKH $JURQRPLTXH
,OQWHUJRXYHUQHPHQWDO 3DQHO RI &OLPDWH .
,QWHUQDWLRQDO 3UHFLSLWDWLRQ :RUOG *UR}
' QIUDURXJHV

,QVWLWXW SRXU OD 5HFKHUFKH HW OH 'pYHOF
,QWHUQDWLRQDO 6DWHOOLWH &0ORXG &OLPDW
,QGLDQ 6SDFH 5HVHDUFK 2UJDQL]DWLRQ

itaires d’estimation des précipitations en Amazonie brésilienne - 2013
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/ILVWH GHV VLJOI

-DSDQ $HURVSDFH ([SORUDWLRQ $JHQF\
-DSDQ OHWHRURORJLFDO $JHQF\

-RLQW 5HVHDUFK &HQWHU

/IDUJH 6FDOH %LRVSKHUH $WPRVSKHUH ([SHUL
6DWHOOLWHYV j /RZ (DUWK 2UELW

ILWWRUDO (QYLURQQHPHQW 7pOpGpWHFWLRQ
/D 1LxD 6RXWKHUQ 2VFLOODWLRQ

/JHDYH 2QH 2XW &URVV 9DOLGDWLRQ
&RPSOH[HV &RQYHFWLIV GH OpVR pFKHOOH
OHWHRURIBDMWIIRD DO
OLFURZDYH +XPLGLW\ 6RXQGHU

OLFURZDYH ,QWHJUDWHG 5HWULHYDO 6\VWHP
OLFUR RQGHYV

OLFUR RQGHV DFWLYHV

ORGHUDWH 5HVROXWLRQ ,PDJLQJ 6SHFWURUDC
OLFUR RQGHV SDVVLYHV

0(7(26%$7 BHFRQGH *HQHUDWLRQ

OLFURZDYH 6XUIDFH DQG 3UHFLSLWDWLRQ 3UR
0(7(26$7 TURLVLQPH *pQpUDWLRQ

OXOWL IXQFWLRQDO 7UDQVSRUW 6DWHOOLWH
2VFLOODWLRQ GH Of$WODQWLTXH 1RUG
1IDWLRQDO $HURQDXWLFV DQG 6SDFH $GPLQLV
1IDWLRQDO (QYLURQPHQWDO 6DWHOOLWH 'DW
1H[W *HQHUDWLRQ 5DGDU

1IDWLRQDO 2FHDQLF DQG $WPRVSKHULF $GPLQ
1DYDO 5HVHDUFK /DERUDWRU\

1XPHULFDO :HDWKHU 3UHGLFWLRQ

6\WWgPHV &RQYHFWLIV 2UJDQLVpV
2UJDQLVDWLRQ OpWpRURORJLTXH ORQGLDOH
7KH (QYLURQPHQWDO 5HVHDUFK 2EVHUYDYV
K\GURORJLFDO DQG ELRJHRFKHPLFDO FRQWU]
PDWHULDO WUDQVSRUW LQ WKH $PD]JRQ EDVLQ
2FFXSDWLRQ GHV VROV

30DWHIRUPH GH FROOHFWH GH GRQQpHV
3UREDELOOLW)\ 'LVWULEXWLRQ )XQFWLRQ
2VFLOODWLRQ GpFHQQDOH GX 3DFLILTXH
3URJUDP WR (YDOXDWH +LJK 5SHVROXWLRQ 3UF
3UHFLSLWDWLRQ (VWLPDWLRQ IURP 5HPRWHC
$UWLILFLDO 1HXUDO 1HWZRUN
3UHFLSLWDWLRQ ,QWHUFRPSDULVRQ 3URMHFW
B3UREDELOLWp GH GpWHFWLRQ
3UHFLSLWDWLRQ 5DGDU

3URJUDPD GH &DOFXOR GR 'HVIORUHVWDPHQW
3URMHWR 9HJHWDomR
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(VWLPDWLRQV TXDQWLWDWLYHV GHV SUpFLSL
5DGLR GHWHFWLRQ DQG UDQJLQJ

5HIJLRQDO $WPRVSKHULF ORGHOLQJ 6\WWHP
5DLQIDOO (VWLPDWH

5RRW OHDQ 6TXDUH (UURU

6HOI &DOLEUDWLQJ OXOWLYDULDWH 3UHFLSLW
6\WWqPHV FRQYHFWLIV GH PpVR pFKHOOH
6SDFH (QYLURQPHQW ORQLWRU
6HFUpWDULDW GH OT(QYLURQQHPHQW GX ODW|
6HUYLFH 1DWLRQDO GH OpWpRURORJLH HW G-
6SLQQLQJ (QKDQFHG 9LVLEOH HW ,QIUD5HG ,P
6\QFKURQRXV OHWHRURORJLFDO 6DWHOOLWH
6\WWgPHV GIREVHUYDWLRQ
7HPSPUDWXUHV GH VXUIDFH RFpDQLTXH
7URSLFDO $SSOLFDWLRQV Rl OHWHRURORJ\ XV
7URSLFDO $PRXQW RI 3UHFLSLWDWLRQ ZLWK C
7HPSPpUDWXUH GH EULOODQFH
7500 70, &RPELQHG ,QVWUXPHQW
7HOHYLVLRQ ,QIUD5HG 2EVHUYDWLRQ
7KHPDWLF ODSSHU

7500 OXOWLVDWHOOLWH 3UHFLSLWDWLRQ $QD¢
7URSLFDO 2FHDQ *OREDO $WPRVSKHUH &RX:
5HVSRQVH ([SHULPHQW

7URSLFDO (FRV\WWHP (QYLURQPHQW REVHUYD
7URSLFDO 5DLQ )RUHVW ,QIRUPDWLRQ &HQWHU
7URSLFDO 5DLQIDOO OHDVXULQJ OLVVLRQ

86 *HRORJLFDO 6XUYH\
WKH 8QLYHUVLW\ Rl 6mR 3DXOR SUREDELOLW\ L
&RRUGLQDWHG 8QLYHUVDO 7LPH
8QLYHUVDO 7UDQVYHUVH OHUFDWRU

9LVLEOH DQG ,QIUD5HG 6FDQQHU

9LVLEOH

‘HW 6HDVRQ $WPRVSKHULF OHVRVFDOH &DPSD
=RQH GH &RQYHUJHQFH GH OT$WODQWLTXH 6X
=RQH GH &RQYHUJHQFH ,QWHU 7URSLFDOH
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6RPPD

6RPPDLUH

/ILVWH GHV VLIOHV HW DFURQ\PHV

6RPPDLUH

[[QWURGXFWLRQ JpQpUDOH

3DUWLH

THV SUPFLSLWDWLRQV HQ SPHMREULEBPSHU LG Q X GG

L QWURGXFWLRQ GH OD 3DUWLH

&KDSLWUH ,(QWURGXFWLRQ DX[ G\QDPLTXHV DWPRVSK

DULTXHV

&KDSLWUH /IHV VA\VWqPHV GITREVHUYDWLRQ GHV SUpFL

SLWDWLF

&KHOSLWUH BULQFLSHVY G HVWLPDWLRQ GHV SUpFLSLWD

WLRQV S

&KDSLWUH $QDO\WH GHV HUUHXUV GfHVWLPDWLRQ GH

V SUpPFLS

6\QWKgqVH GH OD 3DUWLH

3DUWLH &RQVWUXFWLRQ GH OD EDWHGH HJ 3 ROQKOHN

S Q X¥RR]

EUpVLOLHQQH /pJDOH

,QWURGXFWLRQ GH OD 3DUWLH

&KDSLWUH $QDO\WH JpRVWDWLVWLTXH GHV GRQQpHV

SOXYLRP

&KDSLWUH &RQWU{OH GH TXDOLWp GHV GRQQpHV SOX

YLRPpWU

6\QWKgqgVH GH OD 3DUWLH

3DUWLH O9DOLGDWLRQ HW LQWHU

F R WO WHEHW REN HE

MAL P B WR

SUPFLSLWDWLRQV HQ $PDJRQLH EUPpVLOLHQQH /pJDOH

,QWURGXFWLRQ GH OD 3DUWLH

&KDSLWUH $QDO\WH VWDWLVWLTXH GHV HUUHXUV GHYV

43( SDU

&KDSLWUH &ERQVWUXFWLRQ GT1XQ PRGgOH GTHUUHXU (G

bHV 43( S

&KDSLWUH ,QIOXHQFH GHV VXUVIWAH\D W/IHRJQ KHW USIWp ¥

L @ PARVL

SbU VDWHOOLWH FDV GIpWXGHV HQ $PD]RQLH PpULGLR

QDOH

6\QWKgqVH GH OD 3DUWLH

3DUWLH

$SSRUW GHY GRQQpPHV \GHVG DEPDYRQ UH \E ¢ o0

GDOHODQW

OD SpULRGH DSSOLFDWLRQ DX SURGXLW VDWHO

OLWDLULE

,QWURGXFWLRQ GH OD 3DUWLH

&KDSLWUH (WXGHYV GHV SUPFLSLWDW LRDY WDWWRQQ M

FUHV HW

&KDSLWUH $QDO\WHYV GHV UpJLPHUVUrPRWQ XGHHYVSHWFG 8§V

QR®@)

6\QWKgqVH GH OD 3DUWLH

[RRQFOXVLRQ JpQpUDOH

SplpUHQFHY ELEOLRJUDSKLTXHYV

/ILVWH GHV ILIXUHYV

/ILVWH GHV WDEOHDX|

7TDEOH GHV ODWLQUHYV
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L QWURGXFWI

 QWURGXFWLRQ JpQpUDOH

&RQWH[WH GH OfpWXGH

/T$PD]JRQLH HVW OfXQH GHV UpJLRQV GXWIORREWH STXU. DE
DYHF GHV YROXPHV FRPSULV HQWUKHLURBWHW 1REWR
HIWUrPHV PRQWUHQW TXTLO H[LVWH SOXLHRUWKH GDPS HDBL
FLUFXODWLRQV DWPRVSKpULTXHV V\QRSW LUPHW jHW DORGHD
PFKHOOH SULQFLSDOHPHQW SDU OH PREWHRHDWR SIH DO H= R
OD SpQpWUDWLRQ GH IURQWYV IURLGV HWGGDOIRWPOMQAR QT &
=&$6 YDULHQW DX FRXUV GH OTDQQpH 'TDXWU HVRRYQHP
1xD OLpV DX[ WHPSpUDWXUHYV GH VXU I|DFWVGHXOJ&HRA VDD BDE
LQWHUM®XWHGUPFLSLWDWLRQV HQ $PD]RQPLHV ORFDWYD M\
TXH OHV LQWHUDFWLRQV HQWUH OD VEpRBIRNW WY DD QPER
FRPSWH SRXU OfDQDO\VH GHV YROXPH®LS UdFHLGWWWVR FH X S
GHV VROV 26 HQ SDUWLFXOLHU OD |R{H®F B P FOQH\H QRO [
QXDJHXVHV HW OJDFWLYLWp FRQYHFWLYH

(Q RXWUH OHV PHVXUHV HW OD GpWIHFWLRRHGOIN VWEXL
GHV SpULRGHV VgFKHV HW KXPLGHV VRQWR UBDDRNIHYUH RHC
VHEWHXUV OHV SOXV YXOQpPUDEOHV /D SO RINHOHV BUX QHQWDL
HW OfDSSUpKHQVLRQ GHV FDWDVWURBKHXHYDGWKUHO @BV H
HW DO HW HW OHV LQRQGDWLRQV H[FHSWLRQQHOOHV
TXH FHWWH WKpPDWLTXH GRLW rWUH pWXGLpH GH PDQLqUH

/1$PD]JRQLH HVW XQ HVSDFH WU qVSYODXMW HS HYWWO ®DRHR XY
GX GplL 'H QRPEUHXVHV UpJLRQV HQFRUHES®HX M\ GRSRKW
GH SOXYLRPgWUHV QH SHUPHWWHQW SDV RQVVXID¥YL V
UHSUPpVHQWDWLRQ GHV FKDPSV GH SOXISH>DUDE PRIXGD Q VI
UpJLRQV Re OH UpVHDX SOXYLRPpWULTXH PXpWRHTF \M I/ RVQ SHHKV
XQ DWRXW LQFRQWRXUQDEOH PDLV GH QRPEUGMNVHV H
SUPFLSLWDWLRQV 43( SDU VDW M®XI[ W3H L5 ¢ B H@QWWH @M H M
GTHUUHXU SHXYHQW rWUH OLpHV j @Dj PNO OB RDWMR® O OJR

RX HQ GIDXWUHV WHUPHV DX[ PpPWKRGHV GpSOR\pHV

“XVTXTj FH MRXU HW j OTKHXUH GH ODRPEVE BQHFQBSEWD
OHDVXUPHI®W\WGDRW DO XQH PXOWLWXGH GH VDWHOOL
WRXMRXUV SOXV SHUIRUPDQWV D pWp SODBPH RIQPQ GRIWE |
SUPFLSLWDWLRQV XWLOLVHQW SULQFLSD®GH MMQW PHR FEREH
SDVVLYHV 023 HW DFWLYHV 02$% GHV BOWSIWRHXRHNHBEDQV
IXWXU ODQFHPHQW GX UDGDUURSLEBBROH5BIQQIDOOOMHDYV XU
7500 6LPSMWR@O HVW OH VHXO VDWHOOLWH j SURGXLUH ¢
GHV SUpPFLSLWDWLRQV GDQV OD FHLQWXRIHVWWRS GHYB O R'S
HQ XWLOLVDQW OHV HVWLPDWLRQV GpURPDH\D pGVILXTQXHH VR X
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GLIIpUHQWY VDWHOOLWHY PpWpRURORM TXH GRS$ip GR WL RIQG
XQH FRPSOH[LWp FURLVVDQWH GHV O JRXMWHKRH W RIH/ ¢
FRPSDUDLVRQ DYHF GHV UpVHDX[ SOXY LR PYPWLQLFTLYSH\D 1B K H\QF
$ORUV TXHOOHV PpWKRGHV GTHVWLPDWOQR®POBHQEH pHFWST)
HVW OHXU GHJUp GILQFHUWLWXGH"

2EMHFWLIV VFLHQWLILTXHV

&HWWH WKgVH YLVH j FDUDFWpUpVYHQVOWH S HRIGHHDWW \GDHW
$PD]JRQLH EUpPVLOLHQQH /pJDOH $ILQ GH T)pBWRQBUB[HVEE
UHFKHUFKH VRQW GpYHORSSpV HW VXLYHQW XQH OLJQH GL

XQH LQWURGXFWLRQ DX[ FLUFXODWLRQV DWPBSSIOpUL
GHV SULQFLSHY GYHVWLPDWLRQ GHV SOXLHV SDU VDWt!
OD FRQVWUXFWLRQ GTXQH EDVH GH UplpUHQFH j SDUWI
OD YDOLGDWLRQ HW OJLQWHU FRPSDUDLVRQ VWDWLVW
OYDQDO\WH FOLPDWRORJLTXH GHV RUUPHEWLWQWLHR\Q \G R
VDWH®OLWDLUH

'H PDQLQUH JpQpUDOH FKDTXH GRPDLG®MW \GHFWQPRQYR QY
SURSUHV SRXU GpWHFWHU OHV IRUWSY/XY BV L DE LCHODPW LRSI
GX WDX[ GH SOXLH DYHF OH VLJQDOHWHIdX BRXQFBY, R X \MQQ
IDLEOH UpVROXWLRQ WHPSRUHOOH G H® HWD RHSONH XWHW 02 RJ
SUREOQPH /D OLWWpPUDWXUH PRQWUH TXWH. O/HRX IDFW\R UR QW
HVWLPDWLRQV SOXV SURFKHV GHV SSPRGXLWDWRRQR UBHE
&THVW SRXUTXRL GDQV FHWWH WKqVH WRIQRRW LSO HY B \@ DD
WUDYHUV OHV SURGXLWV #BWOD® Y3 (56 )I1P Bi®WV DO
+V X HW &0253MW-RFH /D FDUDFWpULVDWLRQ GHV HU
VDWHOOLWH VH GpPURXOH HQ GHX[ pWDSHV ILJXUH

/ID SUHPLqQUH FRQVLVWH j FRQVWUXLUHSOXN EDIVEOGHSER {
&H SURFHVVXV HVW FRQVWLWXp GI1XQ FRQWUYV{OK GROTKBO
] DILQ GYpOLPLQHU OHV IRUWHWY WHOXUL\D E3 HD LUMEBWR DN
SOXYLRPgWUH j OTDXWUH &HWWH PpWKR®BRORHLBISELRE R QM
GRLW DVVXUHU OD ILDELOLWp GHV GRQQpHYVY SOXYLRPpWUL

(QVXLWH GH ] SpULRGH GH GLVSRQLEWOLWHVFR
OfREMHFWLI HVW GH FRPSDUHU TXRW L4&B(H®K) P HEUM @R 4
DSSURFKHV VWDWLVWLTXHYV TXDQWLWDWYVWKYV OHHW TEXD DV W
LQFHUWLWXGHY GHV PHVXUHV SDU FWOPWEB GGLOKH H/ B WVRHURD
WURLYVY SURGXLWY VRQW PLVHV HQ pYLGWHDRHHSED B XA p\W XED
UpVLGXV REWHQXV OD FRQVWUXFWLRQ GITXQLPREBHYOEBHFT!
HUUHXUV GHV 43( SDU VDWHOOLWH

/ID WRSRJUDSKLH SHXW rWUH XQ IDFW HXH FGUDROQN H] D B/R IR K
DQG *HEULPLFKDHO 'IDXWUHV IDFWHXU®Y DMR BH Y WH XQF
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L QWURGXFWI

GHV 43( SDU VDWHOOLWH 30XVLHXUVWpPWEBHGS pWHFFMFIRRQ
SUPFLSLWD® DRQEHSIVXY GHV VXUIDRHY DVHU UKPWHHAR Z )H U L
DO /TPWDW HW OTKXPLGLWp GHV VRON QVREHWPGHX[ W
DSSUPpKHQGHU OHV HUUHXUV GTHVWLPDWRQRWQLQV$PORHR @ DI \
FH JHQUH GYDQDO\VHV /fpWXGH GH O M @BQ X3-DQUF N DGAWHH O P2«
$PD]JRQLH PpULGLRQDOH HVW XQ GHV KREWNHKHWL BH GHH @ WW
DSSRUWHU GHV pYDOXDWLRQV LPSRUWDQWHRNVSTWDQWL RXX [G
OHV PRGgOHY GH FKDQJHPHQW FOLPDWLTXGpLRSBY WOMQLWR @

(QILQ SOXVLHXUV FOLPDWRORJLHV GHOQY$pMY]RQKHFHE Dj
UpVHDX[ SOXYLRPpWULTXHV DX VRO RXGXDUHWDWW R DWW H W
FDUWRJUDSKLHY GHV SOXLHV PHVXUpH~HSDUD OGW \BHDRXW H R B
JUDQGH LQFHUWLWXGH HW OfXWLO EWIWH RHQ BLHAH GJRIQYQ\pHH 2
/TDSSRUW GH OD WpOpGpWHFWLRQ SHUPHW W H PPSRIAXH MSIS \E
SOXLHV VXU FH YDVWH HVSDFH JpRJUDRSBXL THWHN AHH BHREX 8
UpDOLVHU XQH FOLPDWRORJLH GH OfT$PD]JRQLHS8E8HpPVLOL
POPWKRGRORJLH GH FRUUHFWLRQ GHV GRIMWWHQ X+DUN & B0 LHA
PYDOXpHVY GDQV OD YDOLGDWLRQ VWDWDIQDMLYXHFQDPMHWE
PXOWL VFDODLUH DOODQW GH OfpWX®HFGH\R GW pG-i 8 L yW\Q
H[WUrPHYV

&DGUH GH OD WKqVH

&HWWH WKqVH GH GRFWRUDW HQWUHOGIDQWME®RNW IFV B UBIHG/
5HQQHV &267(/ ILWWRUDO (QYLURQQHPHQW O L/BDWG gWWH |
2FFXSDWLRQ GX 6RO SDU 7pOpGpWHAWILEQRVIGR GHS®QDLWIHOV
6LVWHPDV $PBISH QMBMMWW LW XWR 1DFLRQDO GH,1B3HMNTXLVDYV
&DFKRHLUD 3DXOLVWD GDQV OT(WDW GH/ BmMRRIINVXIDWR XBXDQ
SHUPLV GH VH IDPLOLDULVHU DYHF OHMN WHFWDRDXHYDG Tk
DXSUqV GH JpR VWDWLVWLFLHQV SIKAWIHAL K@V FHW VP I WSpURRUE
(Q RXWUH FHWWH pWXGH VILQWqJUH GDQV OH FDGUH GH W

/H SURJUDPPH LQWS8$ QRIDRIXEQ BOR&EHVHY RI W+H PDLC
VIVWHPV LQ %UD]JLO $ FRQWULESB8WLRQ WR FORXRGXUHVR
REMHEWLIV GIDQDO\WHU OHV SURPHL \GXV Fl DOHH GGHYLE
VIVWGPHV QXDJHX[ QRWDPPHQW GHV QXFJHMVRGKONGV
SUPpFLSLWDWLRQV SDU VDWHOOLWH V&N $BISRVIHW GV W
%UpVLO FDUDFWpPULVpHV SDU GHV UpJRDPBINUGH SRFEH
GILQVWUXPHQWY GH PHVXUH GpSOR\pH SIGRRMW WY D
H[KDXVWLYH SRXU OD YDOLGDWLRQ GHVPPHWKIIHWL B8\
EUpVLOLHQ SUpPYRLW GH ODQFHU XQ VDVSBOWILWHGPpw
FRQVWHOODWLRQ *30 /H UHVSRQVDEOH GX SURMHW &+

KWWS FKXYDSURMHFW FSWHF LQSH EU
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/H SURJUDPPH LQWHUQDWLRQDO 863 &2)(&8%3 UFRIRUGRZC
'H OHOOR 8QLYHUVLWpP GH 6mR 3DXOFROLSEB T XLV WX LSH
SROLWLTXHV SXEOLTXHV HW OHV LPSDFWVHEBDFFKDQ
IUDJLOHV j OfpFKHOOH UpJLRQDLOIH) GIM HOWRNKE DXAH G HVT $ R [
GIpWXGHV GH FH SURMHW ELODWpPUDO

/H SURJUDPPH QDWLRQDIOQD®FH0$SDU OT$IJHQFH 1DWI
SHFKHUFKH YLVH j DQDO\WHU OHV GpWHXPVQID\W WR RipR
PFRQRPLTXHV GH OD GXUDELOLWpP HQ $B B MRXL ER\ VH
HDX VXU FH WHUULWRLUH HVW XQ HQMHXLHPSRGX D
GPYHORSSHPHQW GXUDEOH &H SURMHW HV@6¥RMY OD
&5('$ &156 3DULV /D IRXUQLWXUH GHV G R\ HWQ SO X
SUpDODEOH j OfpWXGH GH OfLPSDFW GINVHS\O R DHR DX
GRQW FHV GHUQLQUHY SHUORLYHQW OfpYROXWLRQ GH

KWWS 7Z7ZZ LKHDO XQLY SDXEWLMXMXEULTXH SKS "LGBU
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,(QWURGXFWI

JLIXUKFKpPD UpFDSLWXODWLI GH OfRUJDQLVDWLRQ GH O
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3DUWLH /HV SUpPFLSLWDWLRQV HQ $PD]RQLH &

SKRWRJUDSKLH GHV SDUWLFLSDQWY GH 069% FD$GPD QW DA
0% %UpVLO HQWOUBMRMHW &+89%

3DUWLH /HV SUpPFLSLWDWLRQV HQ $¥PD]RQL
HW SULQFLSHV G pWXGHYV

, QWURGXFWLRQ GH OD 3DUWLH
&KDSLWUH ,QWURGXFWLRQ DX[ G\QDPHQ®&HV DWP
&KDSLWUH /IHV VA\VWgPHV GTREVHUYDWLRQ GHV S
&KDSLWUH BULQFLSHY G HVWLPDWH®GQL®HN SUpF
&KDSLWUH $QDO\VH GHVY HUUHXURQfHVWLPDWLF

6\QWKgVH GH OD 3DUWLH
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T, QWURGXFWLR(

, QWURGXFWLRQ GH OD 3DUWLH

$ OTpFKHOOH SODQpPWDLUH Of$PD]RQLW ®HXQHHDXI ®XH
FDUERQH FDUDFWpULVpPV SDU GHV LDFMHU B ®WQR RIDW PRRR/BXKQ Y
/IHV FLUFXODWLRQV DWPRVSKpPULTXHV V\QRSWLTX
VSDWLRWHPSRUHOOHVY GHV SOXLHV $Xi QRH g\QIHWW A O WRDIW
LQWHUDQQXHOV HQ OLHQ DYHF OHV WHPSRUBWRNMVL GrHW
FRQVLGpUp /HV LQWHUDFWLRQV GH FBVpSHSMWXDEW W LERRM
GLIILFLOHV j PHVXUHU $ OTpFKHOOHGEHX PHVXWLIHD DR H ROV N
POWpRURORJLTXHV UDGDUV HWF SRVQY/mIDO K QH XU W pLIE
O DXWUH (Q SOXV GH FHWWH GLVYDWLWE L\CSLDWMYL BEHO KQV
GRQQpPHV DX VRO (Q HIIHW OHV UpVHDX{WWHV A QR /QUX® W C
UpFHQWH DYHF XQ UHSRUW GHV GRQQpHV SOXV RX PRLQV F

$ILQ GH SDOOLHU FHV GLIIpUHQWYV GN\REPWRRYQ WS/DWX |
LQWpPUHVVDQW DILQ G HVWLPHU OHV S@R¥LSUWPMWIURQYV LRI
POWpPpRURORJLTXHV DSSDUDLVVHQW ONWEVORQ DY EMBHQW K
7,526 SDDWALIRQDO $HURQDXWLFV DQ®68%SDRISXOMP EQ WU
i O pPFKHOOH LQWHUQDWLRQDOH GHRDRW BWHXE pADHNDHRSS [pW F
DYDQFpHVY WHFKQRORJLTXHV FRQVLGpUDEOWVR Q\D WGHKILLYYIDF
GHV PHVXUBHWVSD WEDOLVp GHBWLDO &HSBQGDQW OHV C
TXRWLGLHQQHV GH TXDOLWp QH VRQW GLVSRQLEOHV DX PD

&HWWH SDUWLH D SRXU REMHFWLI GILQWURGQXUHBVDH
OHV YDULDELOLWpPV VSDWLRWHPSRUH@ODHYL GO HS UBKL §LW
GYREVHUYDWLRQ 62 FRQYHQWLRQQHOV HW QRQREGRQYHQ
SUpPpVHQWpPV 2Q UpSHUWRULH O HQVHFE®ISpGBWLRDWHOU |
SULQFLSHV JpQpUDX[ G HVWLPDWLROQH GHAD SIS B HS L VB D W\ IR
SULQFLSDX[ DOJRULWKPHY FRQVWUXLWM XUS/DVBW H OGH. @D LI
YDOLGDWLRQV HW LQWHU FRPSDUDLVRQRAE BHXVHYR G XLLY
GX JOREH DILQ G pYDOXHU OHXU HIH\WIERD/W LHRQ TX RQYWQ LV
DSSOLFDWLRQV GH FHV PpWKRGHV VMRQW BEQPOLOLHY Q1D [JF
SRXU OD FRQVWUXKWHRQF® PROWEBHW 3UHGLFWLRQ
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&KDSLWUH ,QWURGXFWLRQ DX[ G\QDPI

&KDSLWUH ,QWURGXFWLRQ DX[ G\QDPLT
DPD]JRQLHQQHYV

 QWURGXFWLRQ

$ OfpFKHOOH JOREDOH GHV SUpFRGY WDWRLSR G D GRHOWA
GHUQLQUHV VRQW DXVVL OHV JRQHV GX WPREMN UPLRDHOHRAH
VRODLUH SHQGDQW XQH DQQpH /HV G\QDP L THGL \DWWPLRENSHK
OTH[FPEEIMI UIGILH UHoXH GDQV FHV UpJLRQV YHUQVDHWWDEL
IRUWHY YDULDELOLWpPV VSDWLRWHRIRSEHTROHY GH V 3DU RS
&HUWHY OfT$PD]JRQLH SRVVQGH XQ H[FpGH@WLPGH UJIDP WX
FRQJRODLVH HQWUB PHW OJRDWHIWQRVDWLRQ GHV PpFDQI
GLIIpUHQWH GX VFKpPD UHQFRQWUp HQ $IULTXHVHGHWQ $
SUPFLSLWDWLRQV VXU FHWWH YDVWH URUQR/GI \GRIQ Wq G H
FOLPDWLTXHV GTpFKHOOHV V\QRSW IHRXWMV HH @/ RRFFOSTHVL R/E
26 HW OJDWPRVSKgqUH RQW GHV HIIHW\WWPRUMWDQAWE R X Y
SULV HQ FRPSWH

'DQV FH FKDSLWUH DSUQV DYRLU SU®YHMPX\GH V X RRY @GR\
OHV IRQFWLRQQHPHQWY GHV FLUFXODWLRQ\KHDOMR V/SKH U
G\QDPLTXHV DWPRVSKpPULTXHV LQWHUDQQXH®DHYGVRQWH ¥
YDULDWLRQV VSDWLRWHPSRUHOOHYV IGHM 85U p A VSE BMDNEIVWRIQA
GHV V\VWQPHV FRQYHFWLIV SULQFLSDXLWYD\W P NX UQ K B WHA
H[ 'XULHX[/DXUH@WDO ODFKDHR DO VRQW HQVXLWH LQV
(QILQ RQ VH IRFDOLVH VXU OHV LQWHUDFEWLRQV GH OD IRL

SUpVHQWDWLRQ GX WHUULWRLUH GIpWXGHYV

/T$PD]J]RQLH EUpPVLOLHQQH SHXW rWUH DBKLTDLHYVHORY
OLPLWHV QDWXUHOOHV HW XQH OLPLWH DGPLQLVWUDWLYH

/D OLPLWH QDWXUHOOH HVW FDUDFW XUIOWHY B D8P DIHR Qg
VHV DIIOXHQWYV TXL FRQVWLWXHQW OHSKDVXH Q GXIIHR QrLl+
VXSHUILFLH GH NP8 VIpWHQG VXU WRDBEDLY GOHHOW BF
OD &RORPELH Of(TXDWHXU OH 3pURX HW Op¥ PTHQH]JXHDD
IURQWLQUHY GH OY$PD]JRQLH HQ UHODWLRQ DYHF OfpWHQG

/D OLPLWH DGPLQLVWUDWLYH GplLRQWHQB HVHU D D\W RTUL
LQLWLDOHPHQW PLVH HQ SODFH HQ HWH WU IF\R R IQXH SHD
DFWXHOOHPHQW FRPSRVp GH TXDWUH ROQDW YV $0Q $FDHR QisH
SRUDLPD 55 HW 5RQG{QLD 52 HW GH FLQIP{WB®V HQ
ODUDQKMmMR j O RXHVW GH OOJORQJLWXGAH2 tHW @D WHP BSR VS
07 ILJXUH

/JHV SUREOpPPDWLTXHV GH GpYHORSSHPHQW VRFLR p
FRORQLVDWLRQ GH OY$PD]RQLH PHQpV SDHQUHIVXGIRURIQ
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GHSXLV OHV DQQpHV HW OHXU FRQVpTXE8QFHB QDO VP HY

SDU OD FRPPXQDXWp VFLHQWLILTXH' URRXOBWVHW /H 7RXU
/JH 7TRXUQHDX JHDUQVLGH F

7KpU\ 7KpU\ HW 'H OHOOR $ UGERJW X L O

'DQV FHWWH WKgqVH WRXWHYV OHV DDQNQ@MWHVX®HU 1$E PF
EUpVLOLHQQH /pJDOH SRXU GHV UDLVRQV SUD/JRILMVTXI
SOXYLRPPWULTXHV GHV GLIIpUHQWYV L ® VO I{ BV \E VU pW 9O IVH DXQ
SRUWXIDQVLD 1DFLRQD®L S DREHFNVYR GH 3UHYLVMR GH 7HF
&OLPiWLERMS& VRQW UpSHUWRULpPpHV SDU OLPQWHDX®[GPLQ
GRQQpPHV KLVWRULTXHV GHV SD\V IURQWBIOQH UWNDXD% R pV
SURMKMW (QYLURQPHQWDO 5HVHDUFK 2EVHUYDWRU\ *HF
ELRJHRFKHPLFDO FRQWURO RI HURVLRQ DOWBI|RMWEBRQLQQ:
25( +\%DP UHOQYH OH GplL GH FRQVW USLONY XA W U D QXGHH
OfpFKHOOH GX %DVVLQ $PD]RQLHQIRRPR I\ LOLCPU WDV G R @
KRUDLUHV GHV UHOHYpV HWF VH SWVIHDW /DVISHPRAD FKH (
VWDWLRQV HW OD FRQVWLWXWLRQ GH OBDEDVRQVWTERQ
ODUJHPHQW IDFLOLWpPHV VL OfRQ FRQ\Q@H UpJ DBIM OLPLWH)

Y)LIXUH &DUWH GHV (WDWV BHQGH Of$POHRQLH EUpVLO

/IHV SULQFLSDOHYV FLUFXODWLRKK\HOWHWRVSKpULT

/IH U{OH GHV FLUFXODWLRQV DWPRVSKpULTXHY GHVOI
YDULDELOLWpY VSDWLRWHPSRUHOOHY GHV SUpFLSLWDWLR

KWWS KLGURZHE DQD JRY EU
KWWS EDQFRGHGDGRYV FSWHRVLERBRWAOWDHMW¥DIBRWNDFRHYV |
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&KDSLWUH ,QWURGXFWLRQ DX[ G\QDPI

/JHV FHOOXOHV GH +DGOH\ TXL VH IRUFMBPYWHRG QN 05
PDVVHV GYDLU LPSRUWDQWH VRQW OHVLHLERBISMHODHY VR)
1REUH DQG 6KXNODHW DO .D\DRRHQJR H WV B DQ RIYD
EUDQFKH DVFHQGDQWH GHV FHOOXOHV GH FROGYHHFWERQU )
GpILQLW OD =&,7 ILJXUH 'DQV O HWHK DRV R E VAHRIXAK K Q HG §
GLYHUJHQFH TXL SHUPHW OD UHGLVWULEXW]LR®GHHWDPE
ODWLWXGHV pTXDWRULDOHYV YHUV OHVDQRIQYHVV KO RLE LXK
RULHQWDWLRQ PpULGLHQQH 'DQV OHWEDMWHS H RRBIGHW \8
Of+pPLVSKqUH 1RUG HW FHX[ GH 6XG (VW BQV OfppPRDWS
POWpRURORJLTXH B5RXFRX BHWWH HW DOXULHX]
SRVLWLRQ GH OD =&,7 HVW GpSHQG B Q¥eH ©N RF B® \$ MNDLIREY
H[SOLTXH OHV YDULDELOLWpPV VDLVR®QHgU$H\Q \GH VH UpWIpS
DXVWUDO ORUVTXH OT$WODQWLTXH 6XG HVVD S®@XN VKD XC
GpSODFH HQ ODWLWXGH YHUV OH 6XG 1RUG SIGWD®1RRD/
LPSRUWDQWHY &HWWH PLJUDWLRQ HVW SO0V QHS RRAYD Q
FDUDFWpULVpPV SDU XQH LQHUWLH WKGITLFAWKH IDFIHQ\GIH B
$WODQWLTXH HW GHV VXUIDFHV FRQWLQHQWDGKUXGHHD Y
6DGRXUQ\ PRQWUH TXH FH GLIIpPUHQWLHQH®HGWHPS
GpSUHVVLRQV HW GIDVFHQGDQFHV DOLPHQWDNMRWU SDO® GHIYD
OfRFpDQ 'HV SUPFLSLWDWLRQV LQWHQAXKHEW BRSLPLEKNVDOR
GH PRXVVRQ 6XG DPpULFPKRKX DERXFRX

3HQGDQW FHWWH PrPH SpULRGH OfT$QWLF\FORG®XGX 3
HW OHV DOL]pV GX 6XG (VW VRQW GpYalhp\VW YBIUDLED L&/XG FG
OT$QWLF\FORQH GH Of$WODQWLTXH 6XG $6DAVPVQRW G
FLUFXODWLRQV H[WUDWURSLFDOHV IRUPERBWDS$GH O5HpHQ &% ¢
ILIXUH &HWWH GHUQLQUH HVW XQH ]RKH ROHE FRHWHA B C
(VW LGHQWLTXH j FHOXL GX MRWY AMXYBEH/OU-RBLEF 050 QBH IETNWH @
OD =&$6 YLVLEOH WRXWH OfDQQpH HVAW SIOXY D RQWWHDDX
SPQPWUDWLRQ GHV PDVVHV GT{DLU DWOD@WRIUANYH ®IUQ
WRSRJUDSKLH GX SODWHDX EUpVLOLHQ HQWRXUPQHMYV 1HRW C
VPpSDUpH GX 3DFLILTXH j Of2XHVW SDU OD &RUGLOOQUH GH"

/H //- VXEWURSLFEDO DFWLI WRXWH OfDQQEH @8DW G
PRXVVRQ VXG DPpUIHADIDIH OPWHEWRFDUDFEWpPULVpP SDU GH\
GIXQH DOWLWXGH GH HW D®3DYpPRXBOODMQW GHV PDVVH
KXPLGHV SURYHQDQW GH OfRFpDQ $WODQWLTBXE HW G X
OT$PD]JRQLH HW OH %DVVLQ GH OD 30DWRG (“RRMNR]D
PRQWUHQW TXH OD FKDOHXU ODWHQW B URMNRTHX I6 HO D O RAFPP
GIXQ VIVWgPH GH KDXWHV SUHVVLRQV j HQYLURQ K3D D

3HQGDQW OfJKLYHU DXVWUDO OD PLJUDWYR® X3HGAD
PRXVVRQ GDQV OD PrPH GLUHFWLRQ &HV SKpGRWPYHV I
LPSRUWDQWY DX 1RUG GH Of$PD]RQLH VIRGR\ RERKHHUBSEG | D L E
GH FHWWH UpJLRQ GX IDLW GX GpSODFHPHQW GH O1$$6 VX!
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/IHVSULQFLSDOHYV FLUFXODWLRQV DWPRAMBEKPBUVYPKHWVS GU
F\FOH DQQXHO PR\HQ WRXWHIRLVOL® HWULMWXY HVGT R X VWUHWL
YDULDELOLWpPpY LQWHUDQQXHOOHYV GHV SUpFLSLWDWLRQV F

JLIXUH 6FKpPD GHV SULQFLSIVXDX\%WmPHY FRXFRIFH WBQRMHW & +8¢
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&KDSLWUH ,QWURGXFWLRQ DX[ G\QDPI

ODULDELOLWpPV GMWHUDBRXRQBRWOREGY DWPRVSKpULT.

/H FOLPDW GH OY$PD]RQLH EUpPVLOLHQQH DWIRQN H\
LQWHUM®KHBRQGLWLRQV DWPRVSKpUHW D j 5@RMEXHD pG K H
HW DO /JHV FHOOXOHV JRQDOHV SHUPHWWHIRND X0 WHE L
(VW 2XHVW OH ORQJ GH OT(TXDWHXUTXB HWFFIOOXI® HOH GH $
LQIOXHQW DLQVL VXU OHV SUpFLSLWDWARRQM \MQ@ HFDIRAQRF
TXL VH GpYHORSSHQW VKW OKF pRQ V3O UQITRYHD AQROVLR Q
BRXWKHUQ 2VEGDOBWL\WRQ OT2FpDQ $WODQWLTXH GOYJRVFL
1$2 &HV pYqQQHPHQWYV FOLPDWLTXHV VRQW SUHVVDRD\66G
PR\HQQHV HW KDXWHV FRXFKHV GH OJDWPRVSKqUH

'DQV OHV FRQGLWLRQV QRUPDOHV I[LJKWHKH pTXOBW RHLOL
VRQW SOXV FKDXGHV j Of2XHVW f&H PPEDWKHUPHR ODL SR\
HQWUH OHV HDX[ FKDXGHV GH VXUIDFH MW QHVGHDPR QUREY
DWPRVSKpPULTXH j Of2XHVW DVVREFLpH j GHODR EWHQF&Hp
DVFHQGDQWH GH OD FHOOXOH GH :DOWHDQMSRYWAQYW B
GIDLU GDQV OHV FRXFKHV VXSpULHXUHW b O DXHP B X SEE)
SKpPQRPGQH GH VXEVLGHQFH GHVFHQWHORUNL DD URLDBQF
GHVFHQGDQWH GH OD FHOOXOH ]RQ DROWW i& HOVEFW H YU . FE® 1
OH FRQWLQHQW 6XG DPpULFDLQ TXL FUpp XQH DXWUH ]JRQH

(Q SPULRGH (162 ILJXUH OD WKHUPRFOHQMW[HVW
FKDXGHV GH VXUIDEHV VH GpSO0ODHXKMWVYUHRGY FDIE VRV G H VO W2
SHXYHQW rWUH | f& VXSpULHXUHV | ODHQWRUPP®OGILILH S
OYDIIDLEOLVVHPHQW GHV DOL]pV TXL VH[I$D MKRMSH DD VDODU
VXUIDFH GHV HDX[ HQWUH Of(VW HW O $2XRINRNT XHD DIDR E
UpFKDXIIHPHQW GH OYHQVHPEOH GH OfY2FRIGG LIDIFR QT X B
LQWHUDFWLRQV 2FpDQ $WPRVSKqUH PqQBRWHj &XH :DI0NHEO
REVHUYH OD PLJUDWLRQ GH FHOOXOHV FR®Y HFDFLYIHVX W
(TXDWRULDO &H SKpQRPgQH HQWUDVQH DO R U 20QHV W XG P
OT$PPULTXH GX 6XG HW OHXU GLPLQXWLRQ HQ $PD]JRQLH

(Q SPULRGH /162 ILJXUH OD WKHUPRFOLWH YIUYF
Of2XHVW 3DFLILTXH $LQVL OD ]JRQH GHGKREYWFML R/@® Whd J
DPD]JRQLHQQH HQUHJLVWUH DORUV GHV SOXYLRPpPWULHV V>

6XU Of2FpDQ 3DFLILTXH XQ DXWUH SKpQRP QMXH FOOHW D\
YDULDELOLWpPY LQWHUDQQXHOOHV GHV WSRF LS h AHDQ\QIRQH
3DFLILTXH 3'2HWOQWX®VW FDUDFWpULVpH SDU GHW DQRPTC
GHV pYJQHPHQWYV (162 HW /162 SDU OHXWH®WRFOOLVDWLRQ J
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YLIXUH OpFDQLVPHYV GHV LQWHKJQDHFWLRQQVEBRERDSQWP DK$ SKPQRPGQH
/D 1LxD VRXUFH VLWHV GH OD 12%$$ HW ,5°
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&KDSLWUH ,QWURGXFWLRQ DX[ G\QDPI

6XU Of2FpDQ $WODQWLTXH OD 1$2 HVW BYILGHW SD
FRQGLWLRQV DWPRVSKpPULTXHV HW GHV 66~/ EDBKBWY H \& R
SUHVVLRQV DQRUPDOHV UHVSHFWLYHPHQW V)QO\WWODQHV L
LQWHQVLILFDWLRQ GHV YHQWYV TXL SURY R THXMQIVQ@/H ¥ XTHQ R
HW GHV DQRPDOLHV QpJDWLYHV DX 1RQ\W GH SKHWIE IPWD W
VFKpPD LQYHUVH VHHWMD®XLW (VSLQR]D

(QILQ ,0 IDXW VDYRLU TXH GHX[ PRG W JERRWF5R0DW
7KRPSVRQ DQG :DOODEFH 7RXWHIRL\2 OQIDFISODED W
GILQFLGHQFH GLUHFWH VXU OT$PD]RQLWFWDIRNH HRH Of2
LQWHUDFWLRQ DYHF OD 1$2 DJLW VXU BHWHFRQEBW WR KIQRD
Of$PPULTXH GX 6XG 2Q UHWLHQW TXH OLMjSEKDYHD QRPDWLM
QpJDWLYHV SRVLWLYHV GH SUHVVLRQ GHX@XWIDFH VXU Of

(Q UpVXPp Of(162 HW XQ GLS{OH $WODQWXMRMW $RVDLW
GLPLQXWLRQ DXJPHQWDWLRQ GHV SUYFAISLODD WLRIQWV H/ IBX
GH OfRFpDQ $WODQWLTXH WURSLFDO &RVWD D®K )ROF
SUPpFLSLWDWLRQV GH Of$PD]JRQLH 'XULHX[ RQWVGNK®LJ
SKpPQRPQQHV GILQWHQVLWpPV YDULDE MIWLRQVTSHLQFLLSR O
1RUG GH OY$PD]ROGIMHDODUUHDXG

/IHV VA\VWgPHV FRQYHFWLIV GH PpVR pFKHOOH

/JHV PpFDQLVPHV DWPRVSKpPULTXHV G{pFKHBOGHWY\QRS
YDULDELOLWpPY LQWHUDQQXHOOHYV WRQWDHVR B QWJ-WHH\O B PIN (
FRQYHFWLYH *DPDFKH HW +RX]H 6 HOR QS H\R GGHH D X
FRQYHFWLRQ OD FRQYHFWLRQ RUJDQLVpH HW OD FRQYHF\

/D FRQYHFWLRQ RUJDQLVWFNVM\GWHEp FIRILYH BWU |G HOMH €P p
VH IRUPHQW ORUVTXH OHV FHOOXOHV RARIUYKFAMNY HH QV P S
HW VIRUJDQLVHQW HQ XQ V\WWgPH QXDJHX[ GH W/DQWIOH E
XQH VXUIDFH SOXYEHX\WRDOPPRUWDQWH %DUEp HW /HEHO

SUPFLVHQW TXH OD PDMHXUH SDUWLRQ®H FO\LL IFR & N U
WURSLFDOHV HVW RUJDQLVpH HQ V\§®mPHE $RIDQMHAVALIWUE |
HW DO HQ XWLOLVDQW OHV GRQ@RNV\EKIHVUIHK HVR GG B UK
([SHULPB®W % PRQWUHQW TXH OHV 6&0 FRQWULEXHQW
SUPFLSLWpV SHQGDQW OD VDLVRQ GHV HSORMAWH /HV &8RS |

NP8 VRQW IRUPpV SDU OHV DVFHQVGRQMWEMHROBVXEMN G
GH YLH YDULDQW GH K j TXHOTXHV MRXOVJQWWRE&W UDH. G0
XQ IURQW QXDJHX[ GH i NP GH ORQJ HW XQH ODUJH
7RXWHIRLY GH QRPEUHX[ W\SDW\G i RBRIO YA RKWY &URHDOY HHYE MWL |
PFKHOOH 0&& OHV 6\WWgPHV &RQYHPWMVI \FRQYBOWLPV HIE
GH 9 MWBVWH EDQGH GH QXDJHV HVW FR QWM GWLXDSRG TG
FXPXORQLPEXV RUDJHX[ GRQW OYDOWHWXKGH VDY DRDLOR U
SUpPFLSLWDQWYV +RX]H OF$QHOO\ HW & RWWWPQVLIRUP H
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UpVXOWH HQ SDUWLH GH OD GLVVLSDVBEIHRQ SEH ¥ LSH Q/@X\ALHR\C
IRUWHY TXH GDQV OHV UpJLRQV FRQYHF®L YHVO DWR 8 Q HHDXX\
SDUWLH FRQYHFWLYH HW VWUDWLIRUPH G Hv& OHY VU D H QL
LQGLFDWHXU GH VD GH)BFOK M HQWHUGRHY 6&0 HVW FRPSR\
XQH SKDVH GJLQLWLDWLRQ TXL FRUUHVSRQG DXGGpPFOHQ
PDWXULWp ORUV GH OD IRUPDWLRQ G®RQGL @DUSBIWLRIQ RXH V
FRQYHFWLYH HW XQH SKDVH GH GLVVLSSWMPRQ VEDAM F\W POL
FRQYHFWLYHVY 8Q pWDW GH OfDUW GH VOM FEAWHRQL\E ORQGC
WKqVH GH )LROOHDX

'LIIpUHQWHY WHFKQLTXHV GH GpWHFW LYRI® RSB pGIV  VOQL
$PPULTXH GX 6XG )RYPDVRUDWKPRAUDFNLQJ WKH (YROXWL
JRU7UD &&W XQH WHFKQLTXH RSpUDWLRQQHOOH HQ TXDV
OfpYROXWLRQ VSDWLRWHPSRUHOOH HEH\D & \V WOGHRDVD BR Q Y +

/ID GPWHFWLRQ GHV V\VWqPHVUF® DYGIHF WWH ¥ KHMWW XUHp B D L
HQ WHPSpUDWXUH GH EULOODQFH SDUXQJIDWWXIJIpFKHOO}
DQDO\WHQW OYDFWLYLWp FRQYHFWLYH j SDUWLU GH GRQQp

/JHV RUDJHV FHOOXODLUHV FDUDFW p WL XiQ®W OkH ® B FARY
ILQH OH F\FOH GLXUQH HW OHV FR @G\ \®DRIRW BNWQ RW DEH D
FRQYHFWLIV SOXV OLPLWpV TXL JpQqUHRIWRRRYVH®HS$P DG
'XULHX]

, QWHUDFWLRQV IRUrW DWPRVSKqUH

(Q $PDJRQLH OD WHQHXU HQ YDSHXU G WD G BRIVL Y\ QW
PDULWLPH PpYDSRUDWLRQ GHV RFpDQV RX WHDUXJHMWUH
WUDQVSLUDWLRQ GHV IRUrWYV OROLRQ PSDFMVGVNXUFDBH
PHVXUHU VXU OHV YDULDELOLWpPV VSOULHXWVHPSRM[FS®Q M X HC
OD IRUrW RPEURSKLOH IDYRULVH OD FRQYHFWLRRUVWHK IC
PYDSRWUDQVSLUDWLRQ HW GHHWD DI® UWHHW USKIHRIVA. VMW O N O

PRQWUHQW TXH OD IRUrW DPD]JRQLHQQH BIWWRQQ P
DWPRVSKpPULTXH GHV IOX[ PDULWLPHV YHUR QO PLHQWPD K WHHXU
(OWDKLU HW %UDV OROLRQ ODUHQJR HQWH Ofp"

i GH OfXWLOLVDWLRQ GH OfpQHUJLH UDHG\L DY\RDKHP HM V
SUPFLSLWpPV HQ $PD]JRQLH (Q HIIHWIIIORDF HRUSW ¥ UWRER\ER & B
GRQW XQH JUDQGH SDUWLH HVW HQVXLWH H@SRA\YH GRQV LC
QRPEUHX[ DXWHXUV RQW PRQWUp TXH OD G pDRUHFYWHWQ R G
WHPSpUDWXUHV GH VXUIDFHV GHV RFpB3@VVYDRFKWV: GHW KU |

JHG GHWDD O IHHOLQ HW 6X 9ROGRLUH HW 5R\HU
/IH SURJU/DRRIH 6FDOH %LRVSKHUH $WPRVSKHWG$ ([SHUL
H[ 1HSWWDD3 1REWBIN DO /DXUDKWHDO PqQH

DFWXHOOHPHQW GH QRPEUHXVHV UHFKMHRVFEKMWW N XUWOB N L
DPD]JRQLHQQH DYHF XQH DSSURFKH LQWHUGIWFLSOLQDLUF

KWWS SLUDQGLUD FSWHF LQSH EU IRUWUDFF
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&KDSLWUH L, QWURGXFWLRQ DX[ G\QDP|I

PRQWUHQW TXH OHV JRXWWHYV GH SOXLH FRQWLHQQHQW G>
FHWWH PROPFXOH QfHVW SDV LVVXH G XH H&H MDF M IREQY HKY
QTHVW SDV YDODEOH DX GHVVXV GH ODHVIBYQRYH FORQV B/ RF
ELRORJLTXHV GH OD IRUrW RPEURSKLOH DPD]JRQLHQQH N
SUPFLSLWDWLRQV

&RQFOXVLRQ

&H FKDBBWURLYV GHIUWBWHNVIBQWQFLSDOHY FDUDFWpPULVW
DWPRVSKpPULTXHV JpQpUDQW OHV SUpFLSHWDWVY FPQVCHIL SPI
j ODUJH pFKHOOH VRQW PDUTXpV SDLUR®QGH\P®H=RQ/Q XV DR
667 GX 1RUG GH OTRFpDQ $WODQWLTXH S/YXEPMURBALERQ GHQ
IURLGY VRQW OHV SULQFLSDOHV G\QDPLIXH\R @ WFER RXK\pWH
YDULDELOLWpPY LQWHUDQQXHOOHV GHVYFLERFRA DB WILRI@W DO
UpJLPHV GH SUpPFLSLWDWLRQV /DQR\DMRQWVG IRV VYAV §RIQ
GPpWHFWLRQ HW OH VXLYL GHV V\VWqPHRWQWRGYWNAWR LY DQR
PLHX[ DSSUpPpKHQGHU OHV YDULDWLRQV YGD\WLFRONHPSBEW OG
IRUrW DPD]JRQLHQQH VXU OHV SOXLHV HWRQM VGpFKDIQYH P
GLIILFLOHV j PHVXUHU

/TpPWXGH GHV SUpPFLSLWDWLRQV HVW SDWRROWRGL DMV St
K\GURORJLTXHVY DOODQW GH OYDQDO\VHWIPBJQHPHQW V
OfpYDOXDWLRQ GH PRGqOHY DWPRVSKpULTXH\FKDREDRXHGW
FOLPDWLTHW R®RN&HSHQGDQW OHV PHVXUHV GHV SUpFLS
FRPSOH[HV HW ILDEOHV VHORQ OHVVIXQYWQWPH@W VFRXQ\DI
SUPpVHQWDWLRQ GHV GLIIpUHQWYV V\VWqPHV GIREVHUYDWLF
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&KDSLWUH /IHV VA\VWqgPHV GIRE

&KDSLWMHWY V\VWgqPHV GTREVHUYDWLRQ GH

 QWURGXFWLRQ

/W PHVXUHV GHV SUpPFLSLWDWLRQV SHXYMQM grfAHWH
GYREVHUYDWLRQ 62 /HV GHX[63ERQNIHDXI[ROCSHT W RQYWOE
OfHVSDFH2 FROYHQWLRQQHOV GH OD SOXLH VRQW OHYV
PPWpPpRURORJLTXHV $ OfpFKHOOH SODMI BW QN M p O K Y VYR B
LQVWUXPHQWY GH PHVXUH VRQW UHODWLYHFHOW WQHOD®
GLIILFXOWpV GILPSODQWDWLRQ GDQV FHUWPDLQHYLRQVLR
GpVHUWLTXHV IRUrWV GHQVHV HWF RX pFRQRPIDIWHD O U
GpYHORSSH DX JUp GHV DYDQFpHV WHFKQRORWIRGWV |
LQWHUQDWLRQDOHY HQWUH OHV GLIISRNQMW BV H FHWQFHD O
SRXYRLU VXLYUH OHV SUpPFLSLWDWLRB®VO®HFADQ WM HVILR
7URSLFDO 5DLQIDOO OHMBUYEULQPSBMRORLRQ HVW XQ DSSR
FRQVLGPUDEOH SRXU OD PpWPRERORIWHF LB LANRIDN B\BHD OHIWL
$GDMW DO GRLW DPpOLRUHU OHV PHVXUHV GHV SORLHV V
PLW HQ RUELWH GYXQ UDGDU PpWpRURORJLTXH DX VHLQ GX

&H FKDSLWUH D SRXU REMHEWLI GYLQWHDR\GX IBRHGOIMNYV
SUPFLSLWDWLRQV GH PDQLQUH JpQpUDXH GAQIpPATH Q W [ URIX/W
PHVXUH GLVSRQLEOH j OTpFKHOOH GH Of$PD]RQLH EUpVLOI

, QVWUXPHQWY GH PHVXUH

'DQV FHWWH VHFWLRQ RQ SUpVHQWHXP ISSWWK BE G HID GIL
GpFULYDQW OHV VDWHOOLWHY PpWpRURORJLTXHYV

/IHV SOXYLRPqQWUHYV

/H SUHPLHU UpVHDX LQWHUQDWLRQDO GH "PH\GFOHV HSO >
(XURSH HWHDO /fLQVWDOODWLRQ GH GL[ VWDWLRQV TXL
Of°XYUH GH )HUGLQDQG ,, 5RAXKPY 'XE GG HD YRDOMHQ H 'H C
UpVHDX LQWHUQDWLRQDO GH SOXV GH SOXYLRPQ
OpWpRURORJLTXH ORQGLDOH 200 VHORQ G M\ VIDWLIIEPGMLR
VSDWLDOH WUQV KpWpPURJGQH 6HXOHV TXXUHROSTHK HW UpPE RIQM.
GX 1RUG VRQW GHQVpPPHQW pTXLSpHV V®UFRPYWHR @ XWH QHX
FHQWDLQHVY GH VWDWLRQV GLVSRVpHV SRUW\GHWH W OGRQ &
SOXYLRPPWULTXHV FXPXOpHV PHQVXHODORRHQMW jGOTN\F IGH.OI
FHQWUHV 2@ HBORKED 6LMWLIWWRULFDO &©OH&PID VB R WRIWVRONVEZ R G N

OOLPDWH $VVHVVPHQW DQ&$O0RQI@REDQJ 3G\NMLISR W L
&OLPDWR GRIIB&& Q3WKIEWR DO HWOQRDWLF 5H\&5B UIFHKA S/Q L W
DO
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$X %UpVLO OH UpVHDX SOXYLRPpWULRXHDBY WP HpU XYL
OT,QVWLWXW 1DWLRQDO GH OpWpRURORDWH RQMOMH GOHI LB
(OHFWULTXH $1((/ $ OfpFKHOOH GX SDWp BEVREWHDUMHR @ Q
F{WH (VW GX SD\V HQ SDUWLFXOLHWH®DQ Y XHHYL RQVEM VDQHH\
3DXOR (Q $PD]JRQLH OD GHQVLWp G>O DYALIRIX UV WIQNY HE G IR
DO PRQWUHQW QRWDPPHQW TXH OH GpYHORSSHPHQW G
GHV YRLHV GH FRPPXQLFDWLRQ WHUUHRAMWUHYV 8®/XNLRPLOC
HVW IRUWHPHQW OLpH DX GpYHORSSHPWIWYBEVWpBEUBX HWI
SLRQQLHU $LQVL GDQV OD SDUWLH PpULGLUROQDAKW GK DI
GPpSORUHQW XQH ODFXQH LPSRUWDQWH DEUEBRARQpH)
SURJUDPPH 25( +\%$0 XQH EDVH GH GRQQpPHV GH SOXV C
UHFRQVWLWXpH j OfpFKHOOH GX %DVVGH $PIDOR/GLIHVOX WY §
SHFKHUFKH HW OH 'pYHORSSHPHQW ,5'6H®N LEHS 1LQW LRK) 0D
OpWpRURORJLH HW GT+\GURORJLH GHWABOLYLH 6(1$0+, (V

$X PLOLHX GHV DQQpHV XQ V\VW q PR ODX¥VFRAD &H VRR @
3&'V  HVW LPSOpPHQWDPpPL3§DU OORH®W37j(&GLVSRVLWLRQ G
POWPpRURORJLTXHV K\GURORJLTXHV HW HQYLURDIHFHQ)
DJURQRPLH FOLPDWRORJLH VXU OH W HRUQ WHE HWH HE U p
VWDWLRQV G REVHUYDWLRQV SOXYLRPpWDLVXBYHIFQG$IRDYR
WHPSRUHOOHY WUqV ODEXQDLUHWIRHPHV VGEP I RHOONH FR B V V
ORFDOLVpPHV VXU WRXW OH WHUULBRRLHW REMUNO L HQY GHWV
UpFHSWLRQ GH &XLDEi 07 G $OFDQWDUDOHWBWHWGBXGRBQ)
MR 3DXOR /HV SODWHIRUPHV DX VRO VRQW XWQOHXUp
G HQYLURQ E\WHV WRXWHV OHYV V. MXW VENKH CEDLQAGHHW
IUpTXHQFHV 8+) DXWRXU GH 0+] HW 0 RQ@N X LW
WUDQVPLY YHUV OHV EDVHV G $OFBQWDUDOHW BW RXVNE G
O 8+) 0+] SRXU &EHUV /HV VDWHOBRW HQ 68U E HWH 6j&
DOWLWXGH G HQYLURQ NP DYHF XQH LQFOLQDLVRQ G HQ
&KDTXH VDWHOOLWH HIIHEWXH RUELWHV SDU EDR'XU G I& |
UpFHSWLRQ SULQFLSDOH GH &XLDEi $ILRXEH UMHXQLH GHR FOS )
GH O DXWUH GHV VDWHOOLWHYV IGQ R MWV E XX § 0®B RIDED WD

f SDU UDSSRUW DX SODQ RUELWDO 6&' Q (RUEQWEHSRDWI
HITHFWXH RX SDVVDJHV SDU MRXU FDSkW WU H®OXHO 5 ED \
EDVHV GH &XLDEi HW G $OFDQWDUD VRQWVHR @ XE& M/ K RAOUDHF
'RQQpPHV &0&' j &DFKRHLUD 3DXOLVWD WSUGLWEBDLWHRSA
GRQQpPHV GDQV XQ GpODL GH PLQ DSUQV UpFHSWLRQ
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&KDSLWUH /IHV VA\VWqgPHV GIRE

YJLIXUH &DUWRJUDSKLH GX URPWRORJIGHXHYVWDHW DRQSYOMPMWHIRUPH GH F
3&'V GpYHORSSpH SDU O7,13(

'H PDQLQqUH JpQpUDOH OHV REVHUYDWLRQINXSPRLYQWRP p
GDQV XQ SD\V GRQQp DILQ GH SRXYRLU XWLOLVIHU FHV
SOXVLHXUV QRUPHV GRLYHQW rWUH UHWSHFW KW SSHU WO\IS
PDWpULHO XWLOLVp (Q FOLPDWRORSRMHGRMH\D RUXFAD ON.IV HC
&HSHQGDQW OD ILDELOLWpP GHV FHV \G RIDEM H X UNVR QXL QHHP V'
WRXMRXUV UHSRUWpPV GDQV OHV PpWDGRQQpPHV VQ )UDC
LQVWUXPHQWY GH PHVXUHV QH VRQW SDHW[BHBBOW BN 0@ RW |
i LZVPHV HQ (Q RXWUH GHV FKDQJHPHR VY LOMSEO O B
HQFRUH GHV FRQGLWLRQV QDWXUHOOHV HW RQWXRDLR®E \
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GILQVHEWHY HWEF SHXYHQW DOWpUHU SIOX ¥ RROPA MQUXLLTVX b1 \C
XQH YDVWH pWHQGXH FRPPH Of$PD]RQLH E WBQLLYCH UN\QDQH

7UDQVYHUVHSGHEUFDWBHXW VILQWHUURJHU VXU OTXQLIRUP
YROXPHV SUpPFLSLWpPV GHSXLV OH GPEXW GH OD PLVH HQ S¢
,O HVYW DORUV LPSRUWDQW GH UpDOLVHBOXY L[FRRRPWUKLOTHK KB\
SUpDODEOH GIpWXGHYV FOLPDWRORJLTXHV

/IHV UDGDUV PpWpRURORJLTXHYV

/JHV UDGDUV DFUBRQGRHMVHFRGMLRQ DQI® YRRAQWDJIGHV R
POHFWURPDJQPWLTXHYV j LQWHUYDOOH\GIBHDWE® B VRN Y HUON
SDUWLU G XQ pPHWWHXU / pQHUJLHW FELYV N RHO/X\P K [pW K R QGALL
FDSWpH SDU XQ UpFHSWHXU 2Q SDUWBWVHpERX\GpOHhGWW H FOW\?
pPPLVY HW UHoXV SHUPHW GH FRQQDVWU I \®DOG®RQODQ FBl GHU
GH FH GHUQLHU HVW REWHQXH j SDUWLUP ©B/Mp RURDIRIQ WDt
XWLOLVHQW GHV FDSWHXUV DOODQW GHWpHV SRNUDFKKIET
LQVWUXPHQW /D IUpTXHQFH GX FDSWHXU GpWHUYILHQH OHYV

(Q WpOpGpWHFWLRQ RSWLTXH LO H[LSWHIMUYRLMNY W
GLIIXVLRQ GH OD JpRPpWULH RSWLTXH OD GLIIXVLRQ GH Ol

/D GLIIXVLRQ GH OD JpRPpWULH RSWIGTHX D SOLHXLFXD
ODUJHPHQW SOXV JUDQG TXH OD ORQJXHXU G RQGH

2Q GpILQLW OD GLIIXVLRQ GH OLH ORUYV TXHWILXY\HH O ¥ RAR
TXDVL pJDOH TXHGOIHOBL®PEYWUFRXOH (Q OLH WKpRULVH
SODQH VXU XQH VSKgqUH KRPRIJMH RPGHUFQHFWHRADJIQ

GLIIXVpPH HVW SURSRUWLR®M\H GO H W LGIX QHVOHI\E WKL GILVR P p W p
O DWPRVSKqUH HW OHV QXDJHV &HWWH UHODWLRQ V H[SUI

(s &.)

$YHE XQH FRQVWDQWH UDGDU GpSHQGDQWHLRVGXDUD B ®pW !
OH FRHIILFLHQWG®PD &/MWPOX@MH- RQWWUWH O REMHW GX YRO?>

JRUVTXH OH GUHDPPWIIHUWLFXOH HVW EHDXFRXS SOXV S
' 'RYLDN HW =UQLF RQ SDUOSIUGHW BH VI XWK RRQU Gl
HVW DORUV pYLGHQW TXH OD GpWHFWLRQFKXQWR QXM G
O DWWpQXDWLRQ GX VLIQDO UHoX VRQW GpSHQGDQWHV GH

&HUWDLQV UDGDUV RQW OD FDSDFLWPGBWMHG WW H GhL QQ
FRPPH OD YLWHVVH '"RSSOHU 2Q GpFULW OD PHVXUH GH OD
6RICVDOD IUpTXHQFH GX UDGDU RQ FRQVLGqDOGRY\RONDHSK GY |

O RQ@HHioXH DSUqV UpWUR GLIIXVLRQ V H[SULPH
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S e
/I 0 — G Q=
© 05 95

(QUXLWH RQ LQFOXH XQ PRXYHPHQW GH CHR EYW\DHIW HG H %Y W E/\

O LQWHUY DOHGWIHH V& H X $ RS QVGH MR @ FF BUENARL &/H

g S6
GW O G
$YHEG OV YLWHWHSURBHF@HRQ GH OD YLWHVYHGMMMDOH V

OD YDULDWLRQ GH OD IUpTXHQFH DQJXODLUH G0&
FH TXL pTXLYDXW GRQF |

oz
% S

$ SDUWLU GH FHWWH YLWHVVH 'RSSOHU RQ SHXW
PpPFDQLVPHYVY G\QDPLTXHV GH O DWPRYV SXHV F D/URBE\FEXOHIVWHAF
XQ SbuUbDPqWUH LPSRUWDQW SRXU OH VXLYL GHV FHOOXOH\

/JHV UDGDUV PpWpPpRURORJLTXHV VRQW GHMHV\SBMgPH\
WpOpGpWHFWLRQ WUQV SHUIRUPDQWYV IRDQID\Q EOHU GHIW DXQWEG N
IDLUH LPSRUWDQWY QRWDPPHQW SRXU OD PROQALEDJDW LR Q
GLVWULEXWLRQ VSDWLDOH GHV UpVHDXWIBY OBTGDPWAH XY W
*HQHUDWLRQ (SH3GDDX[ (WDWV 8QLV RX OH UpVHDX $SSO
OpWpRURORJLH ,QIUD 6\QRSWLTXH $5$0MW HQ JUQQFH 3DL
YLQJW TXDWUH UDGDUV PpWpRURORJL XD ER X FH HFEW [©OIX |
i XQH GHQVLWp G XQ UDBDUKWRWU ZZZ PHWHR IUDQFH FRP
UHOQYH YLQJW GHX[ UDGDUV PpWpRURORJRY XHY FPIp|ROWH R
6XU FH WHUULWRLUH GLIIpUHQWYV SUBPRIMNWW &GI89WHBRHUF
HQYLVDJHQW GH PHWWUH j GLVSRVLWLRQ GHV GRQQpHYV

/IHV UDGLRPQWUHYV

/IHV UDGLRPQWUHV FDSWHQW O LQWHQ VXMW pWO DWW € DW
SDVVLYH &HV LQVWUXPHQWYVY SHUP HWMHHRSA USTHVXIIWX G H LE
7E G XQ REMHW F HVW j GLUH OD WHPSpBRWXISH REXLGH YX
OXPLQDQFH pJDOH j FHOOH GSRKRIUZE HQ P MPXU B8 QRO XIUG G
UDGLRPGQWUHV PHVXUHQW GHV LQIRUPDWLRQW FIDXWL8BUBH
QXDJHV,QWHUQDWLRQDO 6DWHOOLWHBERRBXG, & GIVRDVERURL
GLVFULPLQHU OHV QXDJHV ILQV | WWqFKDPTEW HWW DXOVGALR
LPDJHXUV GRQQHQW GHV LQIRUPDWLRQV SOXRSWWHQHE X®IY
SUHVVLRQ DX VRPPHW GHV QXDJHV HMDIOQ SPH WV HXWWRISKWF |
PHVXUH QH GRQQH DXFXQH LQGLFDWLR® VOQ\WODH \WDEBW
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SURMHW &+89% *30 OH UDGLRPqQWUH $0M, 5$BP SI/MD H GGVI\W O BI

ILIJXUH ,O HVYW FRPSRVp GH WURLV FDBS WNHOHOFE MY W X
/W FDQDX[ VRQW UHVSHFWLYHPHQW * 4] S RVVH @&/H
GHX[ SRODULVDWLRQV + HW 9 8Q UDGDUFBIWHEQVWHUEPBGW
PHVXUHV GH FHW DSSDUHLO VRQW GPH. WH\O | GHLYY SIRAAL W VRVQ. R
SUpFLSLWDWLRQV SDU VDWHOOLWH

YLIXUH 3KRWRJUDSKLH GX UDGLPPORUN €B,535, POWRSOUQH &+89%
$OFDQWDUD 0$ HQ

(QILQ OHV UDGLRPgWUHV VRQW GHV LQVWIADYPHQWWL I
PPWpRURORJLTXHV QRWDPPHQW SRXU OD PHVXUH GHV SUp

/IHV VDWHOOLWHY PpWpRURORJLTXHV

/H VIVWgPH GYREVHUYDWLRQ GHV SUPpRMMSLWDWSIRQ VX (
UpVROXWLRQ VSDWLDOH XQH UpVROXWLR Q D WHPSRIH GO
OJLQVWUXPHQW HPEDUTXp &HV FDUDF WHDO W WLXTGH W W& pGSHH
GH OD SODWHIRUPH 'DQV FH WUDYDLO WRDWE®QQWWLOH
FRPELQDLVRQ pH6DWHOOLWH &DSWE&KDTXHH [HPSWHX U 75 QW AC
VLIQDX[ GDQV GHV EDQGHV pOHFWURPDJQH®WT GHIV GpRVGIE p
GLIIpUHQWHY SURSULpPWpPVY GHV SUPFLSLWDWLRQV HW GHV (

2Q SHXW GLYLVHU OHV VDWHOOLWHYV FPWIRBRRQRYL T
VDWHOOLWHY JpRVWDWLR Q Q/RLZU{DW W K2/2 BIELTW H VL § B @HOQDW. |
VDWHOOLWHY j RUEWWBOSRODLIWHSURGEQWH OH UpVHDX PI
VDWHOOLWHY PpWpRURORJLTXHV RSpUDWLRQQHOV HQ
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2Q LQIRUPH VXU OfLQFOXVLRQ GHV GRQQpHRQGGHNKDT
DOJRULWKPHV 7500 % 3(56,$11 HW &0253+ SUpPpVHQWpV GD

JLIXUH6FKpPD GX VSHFWUH GHV RQGHWRPOHFWURPHL@HUL TERIVV WRA &
8QLYHUVLW\

JLIXUH 5pVHDX PRQGLDO GHXHWDRVGHOUOMWNERWY @QPWEYRVRRBBEHT (80(
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/IHV VDWHOOLWHY JpRVWDWLRQQDLUHYV

*(2 VRQW SODFpV 88 RDELMUHIIG QY
DOWLWXGH GH NP /HXU YLWHVVH DQJXR DWW RY VG X (¢
WHUUHVWUH $LQVL SDU UDSSRUW | BROSHRDQWVHRW OD[H
GLIIpUHQWHY FDUDFWPpPULVWLTXYHNOGHZXIU 9% @ P Pl SIRVUMDID B
WRXMRXUV LGHQWLTXH GH OD VXUIDFH VQHSSD/AWWDUN V & 8 B/
GDQV OHXU )29 /H WDEOHDX PRQWWHWDWERVROLEBW
O pTXDWHXU HW OHV ]JRQHV JpRJUD $HCE DFMNVI EF RXR W WIDN
UpSHUWRULpPV /HV FDQDX[ GHV FDSWHXU® RRGW 6 R VYMVLLA
9,6 HW5GH

/IHV VDWHOOLWHYV

7DEOHDX 6DWHOOLWHYV PpWyRY RGR VD HR/QIPHREY W DIVRIYRIPE D H
6DWHOOLWHYV 2SpUDWHXUYV
*2(6 ( 12$$ 86 f:
*2(6 ( 12$$ 86 f:
*2(6 86 f:
OHWHRYWBW (80(76%7 f(:
OHWHRVDW (80(76%7 f(
.DOSDQD ,QGLD f
,1687 $ ,QGLD f(
)< &0% &KLQH f(
)< ( &0$ &KLQH f(
076%7 -0$ -DSRQ f(
0767 5 -0$ -DSRQ f(

/HV FDUDFWPpPULVWLTXHV GHV VDWHO®OQLWIHVXQBWILRWDRQ DU
6DWHOQGESVH*HWVWDWLRQDU\ 2SHUDWLRQDD(6Q YRQRQ B HBWW
FIDSUQV

D 0(7(26%7

/D SUHPLQUH JpQpUDWLRQ GHV VDVGI$DOPWHWLRQ WHRU
O REVHUYDWLRQ GH O DWPRVSKKHREHDQ HVND® LE PYWHRR)
([SORLWDWLRQ RI OHWHORGRBILFBUW FRASRYWHBGH VHSW
SUHPLHU D pWp ODQFp HQ QRYHPEUH HWPBBWGHUQ
RSpUDWLRQQHO OH IpYULHU 0(7(26%$D H HSFORXQ/G bl p FHHQ,
GH OD VpULH 0(7(26$%$7 HW 0(7(26%$7 7URLVH\{WH H'Q GFRIXCUN/L |
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&KDSLWUH /IHV VA\VWqgPHV GIRE

UpDOLVDWLRQ 06* RX 0(7(26%$7 D pWp ODQRp VMIQVHOOD¥
SOXV UpFHQWY VRQW FDUDFWpULVpV SIDBDIDH B P30 RIDB\S |
SUHPLQUHV JpQpUDWLRGYQQHQU D@WOPYMHEH 9LVLEOH HW
6(9,5, SRVVGH GHV UpVROXWLR QW WLHMHSPRIOIND GHYV H ML § St
NP /H FDQDO -6LXKY I5HIVERIDHK W LHF5Q 9IIRKUEDIHN GHV LPDJHV G
UpVROXWLRQ /H UDGLRPqQWUH HVW FRPSRVp GH FDQDX]

7TDEOHDX &DUDFWpPULVWLTXH\W,6 H/HNDWDW H G & LRADEEW HpARN (D W LR Q C

I1XPpUR GX FDQDO 1RP GX FDQDG-P
& 9,6
& 9,6
& 1,5
& )
& 9
& 9
& )
& )
& )
& 5
& )
& +59

/JHV DOJRULWKPHV PXOWL WREKORBIBY 76WQLOLVV GDQV FF
LQJQUHQW OHV GRQQPHV ,5 GH 0(7(26$73(56N$0(7 CABISQG BIQF
FRPSWH OHV GRQQpPHV ,5 GH 0(7(26%$7 HW 0(7(26%$7

E 076%7

/D VPULH GHV VDWHOOLWHYV JpR VDM ORGS PpE SHIPU GHID (
OHWHRURORJLFD® BYMQFRQVPFXWENRVNVDWLROWIH OHWHRI
6DWHODALWBWHOOLWHY ODQFpV GH i /H UDDGL\R P qW |
VDWHOOLWHY 076%7 SHWEHFBMYHPHQW RSpUDWLRQQHOV C
GH SRVVQGH FLQT FDQDX[ UplpUHQFpVY GDQV OH WDEOH

$X QDGLU OHV UpVROXWLRQV VSDWLDGHN\NQBWRBWQ D O
UHVSHFWLYHPHQW GH HW NP /D UpVROXWLRQ WHPSRUH

/JHV WURLV DOJRULWKPHY PXOWL VRXUMHINVGROQRDXPN ,5 |
GHV VDWHOOLWHYV *06

KWWS 7Z2ZZ HXPHWVDW LQW RVVL ZHESDJHV DERXW KWPO
Kwws z2zz MPD JR MS MPD MPD HQJ VDWHOOLWH
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7TDEOHDX &DUDFWpPULVWLTXHWVOGRIDSWHXU GHV VDWHO
1RP GX FDQDO —HR

9LVLEOH
, 9

) O
, 9
5

F *2(6

/D VpPULH GHV VDWHOOLWHY PpWEGRERWRHLFIXQHV *2%3® U
ODQFHPBQUFIGXRQRXV OHWHR WBR6 R HVAD G 5 DMO-RIEBYRRIDD O
2FHDQLF DQG $WPRVSKHULRB$SGRYQUWMUBWYBRWHOOLWHYV
RSpUDWLR@YHPEUH HPEDUTXHQW WURLV W\SHV GH FD

XQ UDGLRPGQWUH LPDJHXU GRQW OHV FDQDX[ VRQW SUpVF
XQ VRQGHXU | FDQDX[ SHUPHWWDQW G W LPTHAHU W GE\VL IT
OHV SURILOV DWPRVSKpULTXHV HQ WHPSpUDWXUH HW KX
XQ6SDFH (QYLURQPH®W ORRQAWRIWWXp G XQ FDSWHXU G
PDJQpWRPqQWUHV HW GH FDSWHXU GH SDUWLFXOHYV

7TDEOHDX &DUDFWpPULVWLTXHWG XN DWE DRRYWHWH*R P JH XU

1XPpUR /IROIJXHXRIV G RQGHV HQ

GX FDQDO *2(6 *2(6 *2(6 }
& + +

& + +

& + +

& + +

& + +

/D UpVROXWLRQ VSDWLDOH GX FDQDO GHKVYEDNQBGH & VW
& HW & /D UpVROXWLRQ GX FDQDO & SDNOBL®MEM KP(6
WURLVLGPH JpQpUDWLRQ /HV UpVROXWVRONWNBPSRUHVO DY
PLQ (QILQ *#2Y® HQ RUELWH GHSXLV MXLQ PDLV j FH MR

/IHV GRQQpPHV ,5 GHV VDWHOOLWHYV HM6GDRW ®O246 W\
DOJRULWKPHV pWXGLpV

(Q UpVXPp OD FHLQWXUH GHV RDRORIQTWHYV S piR\PW DIV
JOREDO GHV PDVVHV QXDJHXVHV GX JOREMH WoHHUHBVNOX[H F
JUKFH j OHXU KDXWH UpVROXWLRQ WH P SRIXPOIQN VE&EHBEHRGT
VRQW OLPLWpPV ,BXL9Q&HW MS[SRUW GHV GRQQpPHWHFVXHV

KWWS ZZZ RVR QRDD JRY JRHVVWDWXV
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QRWDPPHQW GHV PH2XWRQW DERPOHMP HQWDLUHYV [/HV FD
GLIITpUHQWY VDWHOOLWHY /(2 VRQW GpFULWHV FL DSUqV

/IHV VDWHOOLWHYV j RUELWH EDVVH RX j GpILOHPHQ

/D SOXSDUW GHV VDWHOOLWHYV /(LR QHIN SKOPIDALRN HIF R
SODQ GH O RUELWH VXLW OH GpSODFHPHQW HD S DIYHHF Q WQ
LQFOLQDLVRQ G HQYLURQ f j XQH DOWLWXGH HMPVUH
OHXU SpULRGH GH UpYROXWLRQ HVW GH WIHD® O DMAVRH W /(2
FURLVHQW DLQVL O pTXDWHXU WRXMRXUV | QD POMHD XHXUB
RQW HQYLURQ GHX[ F\FOHV RUELWDX[ SDU MR XAF HXQWE D WH C
' &HSHQGDQW XQH PrPH VXUIDFH SHXW r@gIuH @ EN HWX F i
DX[ FDSWHXUV RULHQWDEOHVY HPEDUTXpV

7TDEOHDX &DUDFWpPULVWLTXORM LKW W RW pl ODW WRIYORHONWPp RBR 1R YHPE
3pULRGH 6DWHOOLWHYV 2SpUDWHXUV U $D@
ORFDO HDUO\ )< &0$% &KLQH
PRUQLQJ 12$$ 12$$ 86

K+ K '063) 12$$ 86

K+ K
ORFDO $0 '063 ) 12$% 86

K+ K )< $ &0$% &KLQH

K+ K OHW23 $ (80(76%$7

12%% 12%$%$ 86 K

'063 ) 12$$ 86
'063 ) 12$$ 86
0(7(25 526+<'52

01 0(7

ORFDO 30 12$% 12$$ 86
K+ K 12$3$ 12$$ 86
K+ K 12$$ 12$$ 86

/I[HV VDWHOOLMNWHRVIRPHPHWHRURORJILFDO68D WHTERWR BRRRAL
2HDWLROQIDVMVO$3IVRQW GpFULWY FL GHVVRXV

D 12%$%
/D 12$$ D GpYHORSSp XQH VpULH GH N DSARHODQ UW HG HJS X
/H GpSKDVDJH GRY¥$ RBWHDWLRGYHOV SHUPHW O REVH
SRUWLRQ GH OD 7HUUH TXDWUH IRLV SDUHMBDG LWRXWUHY
EDODSBMDQFHG 9HU\ +LJK 5HV RO X5BISARY \EPGH. RFRHHW DX F K p H
G HQYLURQ NP /HV FDQDX[ GH O $9+55 VRQW SUpVHQW

KWWS Z7ZZZ RVGSG QRDD JRY PO SSS QDYSDJH KWPO
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7TDEOHDX &DQDX[ GX UDGLRPgWUH2$$+55 GHV VDWHOOLW

&DQDX] LRR) J )
9,6 +
9,6 +
5 +
5 +
5 +
5 +

' DXWUHV LQVWUXPHQWY VRQW 1128 DXUJT X [R\QS ¥X5EB H\VGHUD W |
VRQGOH2ZUNYGYDQFHG OLFURZDYHBRNQBURIADSMHL WXPLGLW\ 6R
0+6 HW XQ UDGLRPgQWUH XOWUDYLROHW SHXWQr WO WX D WIX \8
VXLYB@QWS ZZZ RVR QRDD JRY SRHVVWDWXYV

/IHV GRQQpPHV ,5 GH 12%$%$ VRQW XWLOLVpHV GDQV 75
7500 % Y HW &0253+ VRQW FRQVWUXLWYV j SDUBRU GHVY
FDSWHXUV $068

E '063

/JHV VDWHOOLWHV '063 RQW XQH RUELWHPLQDYIXSRODL
DOWLWXGH GH NP DX GHVVXV GH O \EREPIDE HWWNHWW H3/ W ¢
MRXUQpH HW JUKFH DX GpSKDVDJH GHE XQWIBRUMWLRY X H
HVW GLVSRQLEOH WRXWHV OHV VL[ KHXUSI®D WHHV RLUPHV UXR
FDSWHXU59286HW XQH IDXFKpH GH NP XHQWL B8 B YHXRIQIRH X
7 7 JHV FDSWHXUV G HQYLURQQHPHQW \DSMWI[pNO Y LW HOV V,
GpULYHV GH SODVPD 30XV G LQIRUPDWLRQMV JKU OF
KWWS ZZZ QJGF QRDD JRY GPVS VHQVRUV KWPO

/IHV GRQQpPHV 023 GX FDSWHXU 660, VRQRWQ IGHWpJIU|
DOJRULWKPHV &0253+ HW 7500 % Y

F OHW?23

/H VDWHOOLWH HXURSpPHQ OHW23 $ HVW, @ SHRI|SMDLGRGHD B
VIVWgPH 12$$ 2Q]H LQVWUXPHQWYV VR QWK XPE CADTSYY N XWX U
XWLOLVpY GDQV OH GRPDLQH GH ODXPpWopBRRE® R QLH FHX[UD
GHV FDSWHXUSWRBS$Sp SRPRWSKpULTXH GH 6RQGBBHDSDU O |
SRXU REMHFWLI GH UpDOLVHU GHV VRQG D DHS pRYKVFVR i FDOXR/J,
FKLPLH GH O DOMPRIN SKHWHDYMOUDFHY R]JRQH PRQR[\GH GH
/11,$6, SRVVqQGH SOXV GH FDQDX]
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&KDSLWUH /IHV VA\VWqgPHV GIRE

/IHV VDWHOOLWHY p5HFKHUFKH HW GpYHORSSHPHQV

3OXVLHXUV PLVVLRQV GH VDWHOOLWHVR{DW FEHRILFKWH | H
PPWpRURORJLH WDEOHDX

7TDEOHDX 6DWHOOLWHY S5HVHDWERQ@QBOWHYHORSPHQW R

6DWHOOLWHYV 2SpUDWHXUYV /DQFH
7500 -$:$ 1$6% Q
$48% 156 %

&ORXG6$7 1$6% &6

OHJKD 7URSLTXHV &1(6 ,652

D 7500

/H SUHPLHU VDWHOOLWH GpGLp DX[LRMXXGHVODBH¥5®EL

6LPSWR\Q DO &H VDWHOOLWH ODQFp HQ PDUTXH XOQl
O HYWLPDWLRQ GHV SUpFLSLWDWLRQY,6D,5 VIRWSHIDOALW HH WL
DFWLI HPEDWDXMLY OBLNRDEWH XL G ,QIUDN56 GSHADPHWHOH VXL
UDGLDWLRQV GH OD 7HUUH GDQV OHV EDQGHVWMS AEMOUDOH
SRVVQGH X@2APDOHXSIRVVPpGDQW FLQT FDQDX]
&HW LPDJHXU HVW %DV IGHE HDMWLH G GLHRFH SWIBRQ GH O DG
FDQDO *K] DILQ GH GpWHFWHU OMpW S\OW L AXHjVI BBIW HW UG
3UHFLSLWDWBEBQHYWGDU FH MRXU O XQLTXH UDGDU HPE
POWpRURORJLTXH &HW LQVWUXPHQW WHWVWLBEPSBEOHY GW D
SUpPpFLSLWDWLRQV LQIpU&HXUMWYXUHVPSHUPHWWHQW G HV
GLVWULEXWLRQ HW OH W\SH GH SU@HLS IRWDWH R GAWW EDLDQ WL
FULVWDX[ GH JODFH (QILQ VRQ RUELWH QR BOKp GLRW\QHF k
FRPSOHW /BOFDSGWHRQG WKH (DUWK V RI6(@6D QHV WQRIENR G Y
GHSXLV PDUV

/IHV GRQQpPHYV 023 GX 7500 70, HW 02$ GXGBQY¥ 36HVRQWR
DOJRULWKPHYV PXOWL VRXUFHV

E $48%

/H VDVWSHMOPDVEHR XU REMHFWLI GH FROOHFWHU ®HV GRQ
7HUUH HW GHV PHVXUHV RFpDQLTXHV HW Q@WWPRXFHKO WLV
RSpUDWLRQQHOV pWD QM FELRQ OGP RN QOGHHMRIQGHHNWIIRSSp S
01,13( HVW REVRO GWRPKHEGWWDH) FHG OLFURZDYH 6FDQQLQJ 5DC
$065( PHVXUH OHV WHPSpUDWXUHV GH EULOODQFH j
*K] /H FDSWHXU 023 $068 $ SHUPHW G HQN HO L/XWPU IS W \

KWWS WUPP JVIF QDVD JRYDRWHUKRWHRDBGLU LQVWUXPHQWI
KWWS DTXD QDVD JRY DERXW LQVWUXPHQWYVY SKS
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DWPRVSKpORTGXHHIDWH 5HVROXWLRQ ,PDIRQE 6IHAVOWRTXG LI
FDSWHXU GX VDWHOOLWH 7(55% SRVVg%BH WUHQWH VL[ FDQ

/JHV GRQQpPHV 023 GX FDSWHXU $065 ( VRQW VQFOXVHI
DOJRULWKPHV &0253+ HW 7500 % Y

F /D FROVWHOODWLRQ *30

8QH VIQWKgVH UDSLGH GHV FDSWHXUV GURNGR@WHY FL
VRQW HPEDUTXpV VHXOHPHQW VXU GHW WUPWRORWWREV] @ pl
IDLEOHV /HV LQLWLDWLYHV GH OD MRUWHUL P *30 VR GRW URRE
GHV PHVXUHV SDHWODO$SGDPVWDLOOH GH OfDQWHQQH GHYV
SRXU OD PHVXUH GHV SUpPFLSLWDWLRQV DWY LERDQV MV D EYR X |
GHV JRXWWHOHWWHY GJHDX QH SHHEPRWW 5D\ PRR/QV DQNL\R Q
FHV SODWHIRUPHVY SOXVLHXUV DQWHQGHW\G ©OGL [GRwP P LaXH
ORQJXHXUV GTRQGHV VXE PLOOLPpWULTXHSOWRGW § ORIV W
*HRVWDWLRQDU\ 2EVHUYDWRU\ IRU OLFADBBD YHLHBRRDS K H L
/D IRUPDWLRQ GIXQH FRQVWHOO DWDR® WB/H X\VIDHN VIRO@X W
GYDPPOLRUHU OD GHQVLWpP GJREVHORYDWLRQV GHV SUpFLSL
IDFRQVWHOODWHW®RQDEB0 HVRX FRQVWLWXpH GH SOXVLHX
HW HQ SURMHW HW GX VDWHOOLWH BDPHYHANIR SDS\K B CF
HPEDUTXH OH UDGLRBRWDWH*3PDIMHM™MO DO HW XQ UDGDU
IUpTXHQFHV
/H VDWHOOLWH OHJKD 7URSLTXHV GpYKGRS S¢S b /U DaH
&1(6 HWGAPQ 6SDFH 5HVHDUFSR 2UDDYLBFDWMRM GH FHWWH
D pWp ODQFp OH RFWREUH VXU XQH RBEL@H jf SNB
UDSSRUW | O pTXDWHXU SHUPHW GH j SDVVDJHV TX
JpRJUDSKLTXHV GH OD EDQGH FRPSULVH GIQ\WMMW FRPISWVp |
TXDWUH LQVWUXPHQWY XQ UDGLRPHQT HUPADXHOQEHY2 0$'5
HW *K] XQ VRQGHXUVQR FBREBBXF SURFKHV GH *K] X
6&$5%% | TXDWUH FDQDX[ GDQV OH 9,6 HWOWDWQRIQYV s
*36 526 /ID UpVROXWLRQ WHPSRUHOOH HWXUGINV SPU
0$'5$6 OHJKD 7URSLTXHV SHUPHWWHQW GWWWXRHABAUDOHYV I

$LQVL )LROOHDX DQG 5RFD D PRQWUHMW TXH
UDSSURFKpHVY GDQV OH WHPSV IDYRULVH OJH[DPHQ GX F\FC
JLQDOHPHQW &KDPERQ SUpPVHQWH XQH GDPXODWI

OHV 7URSLTXHV ,0 GpPRQWUH T X0 BB GRHOW LeG\Hp \CH] R/D\GHS WY
OD SpULRGH GIDXWR FRUUpPODWLRQ FDUDRBWHQWWIRTX HS IC
PHVXUBI2SWRXWHV OHV K HQ XQ OLHX GRQQp DBHQIGROWHNOH
VL RQ SURMHWWH OfpYROXWLR® GX QRPEUHJERHHFDS\RBXRE
TXH OD GHQVLWp GX UpVHDX DWWHLQW VRQ PD[LPXP DYHF
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&KDSLWUH /IHV VA\VWqgPHV GIRE

JLIXUHXUpHV GH YLH GHV VDWHOOLWMVHYPE B UARXPR QRW GHW SIDWALRHY |
'{DSUqVHMR B O +XTTRDWQDO

&RQFOXVLRQ

$ OTpFKHOOH SODQPWDLUH OHV UpV HDXL ESXOKLYR@ R/S/MDUL
HW XQ KLVWRULTXH GHV UHSRUWYV UHODPIKW bR HEXN J ORE pil
$PD]JRQLH EUPVLOLHQQH /pJDOH OHV RQVFRRE WQWXLDROQ\QLHADDY
IDLEOHV RQ FRPSWH DLQVL GL[ UDGDUV PpWpRURORJLTXH\

/JHV 62 GHSXLV OfHVSDFH SHUPHWWHQW DWRRQ\VGDNEF
XQH ERQQH FRXYHUWXUH VSDWLDOH GX WIHIULGNY BILY H LhW\LX
FKDTXH VDWHOOLWH PpWpRURORJLTXH SRWVqSHRGHW VU pI\D
DYHFM FDUDEWpPULVWLTXHVY RUELWDOHV &HSURSHWLILY\H
POHFWURPDJQPWLTXHV GHV FDQDX[ /D GRRWMHOGINWLRBDK:
G*HVWLPDWLRQ GHV SUpPFLSLWDWLR QVQDYMEDHIQHS\D MW HFXE
WHPSRUHOOH GHV FDSWHXUV 02 DPpOLRUpH

/H FKDSLWUH VXLYDQW YLVH j GpFOLQHWLR®VGBYIIf
SUPFLSLWDWLRQV GpULYpV GHV GLIIpUHDWHWpRLRORV LY
SUPVHQWDpPVY SUPFpGHPPHQW
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&KDSLWUH BULQFLSHV G HVWLPDV

&KDSLWUH SULQFLSHV G HVWLPDWMRD GH'

 QWURGXFWLRQ

'DEXWp HQ *ORBEIMO $WPRVSKHULF 54$883DUFKQPURBDUD
Of2UJDQLVDWLRQ ORQGLDI®ER GHMDG HILHOVPW URQ@ROL&RXQFLO
8QLRQ¥68 D SRXU REMHFWLIV GH PLHX[ DSSWILKKGEHWWO I
GIDPpOLRUHU OHV WHFKQLTXHV GYHVWL DA ER G VGEOINVQSMLFF
7URSLFDO ([SHULPI®W SUHPLQUHV PHVXUHV GHS@VBHXBNVSLW
GHV VDWHOOLWHY PpWpRURORJLTXHVDORQW XLYWD@X\p KOWD [
GX FDSWHXU RQ SHXW GpWHUPLQHU OH FRQWF@XDIDQGHKD
YLVLEOH O DOWLWXGH GHV QXDJHV LPDJBXUH\ JOMDFW HD
OH QX@IJH &HV GRQQpPHV GTHQWUpH GDQV OHV WHWH®RQVXH
SHXYHQW rWUH XWLOLVpHV VpSDUpPPHQW R GRPEHBKEVTXE
GIHVWLPDWLRQV GHV SUpPFLSLWDWLRQV \WPRKOW U yRKWWRWY L p
.LGGHU HW +DDU HW DHYL]]D@W DO HW .LGG DQG +XIIF

2Q SUpVHQWH LFL OHV GLIIpUHQWHYV \WpR®R GHW IGH-HAN
YLVLEOH HW GHV ,5 HW HQVXLWH GHVO02BQ 3RXURFRDITXH &
WHEKQLTXHV FRXYUDQW OD FHLQWXUH WWRBQLEDWELUBVLG
VRXUFHV XWLOLVpV GDQV FHWWH WKqVH SRXUOQH QQXHYL Gt

OpWKRGHY LVVXHVY GHV GRQQPHVH;X YLVLEOH HW

/JHV GRPDLQHV GX 9,6 HW GH Of,5 RQR FRRSUQRKVXF
UHVSHFWLYHPHQW @ QMM HQWUKD/® GpWHFWLRQ GHV QXDJI
GRPDLQH VSHFWUDO GX 9,6 SDU VDWH O® tMOH KEK\PD L@ HEQ\G I/
VRPPHWYV GHV PDVVHV QXDJHXVHV DSSOUDEWYHYWUSBXW E|
GH OD UpIOH[LRQ GHV UD\RQQHPHQWV ONRGC DLV M W X & HAHW HQ
XQH UHODWLRQ HQWUH OHV QXDJHW W SPW B E¥W HO HM VV R D QO
SHUPHWWHQW DXVVL GH GpWHUPLQHU OHVWUXHXG X[ QGH\DW
FDUDFWpPULVWLTXH GHV QXDJHV | IRUWH \DRAFRHNMEG\D QOFLHV \Dr
GpILQLVVHQW OHV VWUDWXV /H 3URFKHLRQUVD/XBXJB WD% O
SKDVH VROLGH RX OLTXLGH GHV SDUWLRXOKVVEHEHWR PO piN
VXU OHV DpURVROV /JLQFRQYpPQLHQW HB\HW G P WEHHSW IQRED\Q E
UD\RQQHPHQWY VRODLUHV

/THVWLPDWLRQ GHV,SHNRL EIDNVDW LNRQW GHW PHVXUHV G
VRPPHW GHV QXDJHV IRXUQLHV QXLW WWPWRXWGRY QKDL
IURLG HW SOXV OHV WDX[ GHV SUpFLSLWDWH®ADW L\RRQ WQIWN
WHPSpUDWXUH GHV VRPPHWV GHV QXDJWNORW QW[ UG®BILF
FOLPDWLTXHV HW OHV V\VWqPHV SOXYEBRXDXQ®&H H D $HX U
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PHVXUHQW OD YDSHXU GYHDX j PL IFWMRBVSKRXB RIEW HQYHHU L
DWPRVSKpPULTXHV /HW WBEGDRLTEZH SWUPHWWHQW GH U
DWPRVSKpPULTXHV SRXU OHV PHVXUHV GHMWV BPYpWYRMPHMAY
QXDJHV &HV EDQGHV VSHFWUDOHV VRQW pWDEHOH®YW
DWPRVSKpULTXH

JH*RHV 3UHFLSLWD3WLBQPFWGH[SDU $UNLQ DQG OHLVQHL
POWKRGHVY GJHVWLPDWLRQ GHV SUpPFLRIOQXWLRRVSGRBLE p
G HYWLPDWLRQ HVW REWHQXH HQ P X@X\DLISHOL P QRP® B WX UL
SDU OD SpULRGH HW OH WDX[ GH SUBPIUS D\W B WODRBQIH V/ K W R/
IURLGYV VRQW GpWHUPLQpPHV SDU OH SWRXWHRBOQWWDHUGHY
WHPSpUDWXUH7EHEEQUVO®D R A IpULHXUH DX VHXLO GH
SHQGDQW OD SpPULRGH G REVHUYDWLRQ KHXWH K/D FRQVV
YDOHXU GX VHXLO GH OD 7E OD WBLOD HFE®V WD QMW H O@®X
SUPFLSLWDWLRQV RQW pWp pYDOXpHV ORVUNWGER Q$7X FXPXI
VIH[SULPH

3 PP )[7[ PPK

2 ) HVW OD IUDFWLRQ GHV SIYHEVESH OMTHWWL O §HQWMHUR O C
WHPSVY HQWUH GHX[ REVHUYDWLRQV HQ KHXUH

/IH *3, HVW XQ SURGXLW ODUJHPHQW LPSOpPHQWpP GDQV OH

ITPWXGH GHV HVWLPDWLRQV GHV SUpFLFRWMIDNUR GH V
PYROXWLRQV GHSXLV GH QRPEURX3VHADOD®RNIOIVF D'W LRORX RH
XVLQJ) GOIMIIE RWKHI$0EHWDGH Of8QLYHUVLWpP GH 5HDGLQ.
&KDGZMWNDO GpYHORSSH XQ SURGXLW j OYDLGH GHV C
0(7(26$7 &HWWH PpWKRGH XWLOLWH PPHW G XURHG \G F X@XD
DQJORRWVG &ORXG '&WDWKXRQXQH SpULRGH GRQQpPH HQ VXS
OLQpDLUH HQWUH OHV WDX[ GH SUpGVSGWDWLRQYOWW ®D
VXSpPULHXUV j XQ VHXLO GH WHPSpUDWXUH HORGQ OHHW
FRHIILFLHQWY GH UpJUHVVLRQ OLQpDLUMRDYREHYHFXE R Q Pk
VRO *WHWHM /D )$2 D GLIIXVp FHWWH WHFKQILRQV GIH VW
PDQLqUH V\VWpPDWLTXH 6QLMGHUYV D O B RQR MEKWPHHX B A i QX
GHV pTXLSHV GX &HQWUH GH FRRSpUDWLRQ LQWHUQDWLI
GpYHORSSHPHQW &,5$' HW GH OY,QVWLWXVIHGBHHEHBRH U F K

i FRQVLGpUHU GHV GRQQpHV WHOOHVOTLRMH HID OMWPS p\ X
GIHVWLPDWLRQ / pTXLSH 2HWWR® ®R p/O QR EHEYDWHFKHU
LQWpJUDQW OD WHPSpPpUDWXUH GH OfDL W DNWRORQHSRIILW LG W H
IDFH j XQ PDQTXH GH GRQQpPHV DX VRO G IRURDMH RO ®X A
GH UHFKHUFKH (VWLPDWLRQ GHV 3UpF&B3GWWWL\R QX LSODOLR W/
IDKXHF HW *XLOORW GPFULYHQWLWHYV 8pWQ RIUSRIOXE JILQ N
XQH PHLOOHXUH FRPSUpPKHQVLRQ GHOL IFDEROW RO RIHIAW U P
VDWHOOLWH
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&KDSLWUH BULQFLSHV G HVWLPDV

/IH ODQFHPHQW GHV VDWHOOLWHY 7500 HW QMWHX66&H R X"
GpYHORSSHPHQW DOJRULWKPLTXH DYHF OH GpYH®WRSSHPHC
(VWLPDWLRQ GHV SUpFLSLWDWLRQ@R@GDUTYVIBWHGO L®/HY HOR
SbU OH /DERUDWRLUH GH OpWpRURORWLBO\QDPYVYRHLHOXQ |
SUREDELOLWpPp GH SUpFLSLWDWLRQV HW SRXH L@ WYW VP /W LI
SUpFLSLWDWLRQV /HV SUREDELOLWpPV GBVVIWIFRGLGWHWWGEG R
6(9,5, ,5 HW GX SURGXLW UDGDU GH 7500 35Q@@THWGHY U
VRUWLH VRQW DORUV FRPELQpHYVY DYHF OBRXRQRPpWHDXO
LOWHQVLWpPV GHV SUpFLSLWDWLRQV

/| K\GUR HVWLPDWHXU HVW XQH DXWUH H§UIRFKQQHAXH
FDUDFWpPpULVWLTXHYV HW OHV VWUXKMXUXY G®IKBD SWpFIG3H WD
GpYHORSISpWLBRDO (QYLURQPHQWDO 6DWHOOLMWGE',6DWD D

9L QF HHQW B O &HWWH GHUQLQUH HVW FRQVWUXLWH
HPSLULTXH7ERPMAMHU®HD DX VRPPHW GHV QXDJHV j SDUWLU
*2(6 HQ *2(6 + FDQDO /H WDX[ GH S UpHIOS HW WWWILNRX)

HQ LQFOXDQW GHV SDUDPgQWUHV WHOVOHXKLY HRR JJ PEKL(
FRQYHFWLI SRXU OHV V\VWqQPHV FKDXGV{&\D O W LHWX\G_HP D G\FHR
DGDSWp DX[ FRQGLWLRQV HW VWUXFWXUHRXHVG R VEXDO W GH
HVW LPSOpPHQWpP GHSXLV j OD '6%$ GH Of,13( ILJXUH

JLIXUH (VWLPDWLRQ GHV SUpPFLSLWBEWURQY $FPW LOMKH GBHMR K\GNOPIDW DR
K *07 VRXUFWS VLJPD FSWHFLQSH EU SUHFBVDW
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(Q UpVXPp OHV PHVXUHV LVVXHV,56G3HUpFBDQWNKQEXOY®BY
GIDYRLU XQH ERQQH IUpTXHQFH WHPSRUHOOWL R® FHQNGWH ¥
WHPSpUDWXUH GHV VRPPHWY GHV QXBVWVLEQWLOHYWNWHD XL C
QXDJHV ILQV GIDOWLWXGH WHOV TXH OHW SFUpPRLSLWB R (
TXH GHV QXDJHV EDV SUpFLSLWDQW QXDJHV SHXKD K@ W HFRMI
.LGK5W DO ILIXUH

JLIXUH ,00XVWUDWLRQ GH OD UpSDW W HW LGRXQD GHIW SSULp FpLLBH. @AMD D WA SH W
GDQV OfDWPRVSKqUH
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&KDSLWUH BULQFLSHV G HVWLPDV

OpWKRGHYVY LVVXHVY GHYMLFUR RQGHV SDVVL

/H GRPDLQH GHV 02 RX K\SHUIUpTXHQFHV HSRVWIGH GH

*+]@ FH TXL pTXLYDXW DX[ ORQJXHXUV GHRQGGRPDHQMW U
VSHFWUDO OfYDWPRVSKqUH JD]HXVH HW\RW OFQW B F WIpQY V p © 3
GYHDX DEVRUEH OHV UD\RQQHPHQWYV LQFL*GH®WVONR[\UY®QH
GDQV OD JDPPH*G@>HW | *+] (Q FODLU SRXU OD GpWHF
OD UDGLRPpPWULH SDVVLYH D OLHX GDQV OHV pIHQrWUHV D

/JHV LQWHUDFWLRQV HQWUH OHV UD\RQSIMPIOMRQ \H W |
PDUTXpHV SDU OJDEVRUSWLRQ QRQ UpVRQDBOMBLHWSDD G
WKpRULH 'H OLH /RUVTXH OD WDLOGH \GWW \S YWD KXW VF L
JODFH HVW GH O RUGUH GH JUDQGHXU R SUDX R QQHRHEHW
GLIIXVLRQ GH OLH VH SURGXLW (OOH HORQURMNU VG RDEWM
UD\RQQHPHQW LQFLGHQW (Q UpVXPp HQ SUpPVHQPH GHV S
GIHDX HVW LPSRUWDQWH DX[ EDVVHV |UpEKHQ¥FH DD G HMWX V
SDU OHV FULVWDX[ GH JODFH DX[ I[UpTXHQFHV pOHYpHV ;

/JHV PHVXUHV GHV SUpRLBQWDEDMPGIY YXU @AB ORL GH 3¢
GLVWULEXWLRQ GX UD\RQQHPHQW pOHFWURPDJRHWWUTXH
GTRQGHV j XQH WHPSpPUDWXUH GRQQpH 'DQM VWWMUPRPHDLQH
FDSWHXU HVW OD YDOHXU LQWpJUpH GHHWORODNH Q DPHFRO B D
QL GH FRUSV QRLU OHV DEVRUSWLRQW.BQVYV BWVUPDY HD[WR
VXUIDFHV WHUUHVWUHY VRQW DO PG LIGFQKDKL. GDQV ,oH W
DORUV XQH GLVWLQFWLRQ HQWUH OHVORNVXXBIND BHIW \8 H pEL
OHV VXUIDFHV HQ HDX RFpDQV ODFV HWF

(Q FLHO FODLU OD WHPSpUDWXUWR®HpPUY®ODLQFH TKLG
GX W\SH GH VXUIDFH VRQW PHVXUpHW LAPH W X3D D FXHYHHEQ
PPLVH GDQV OHV 02 HQYLURQ GHX[ IRLSWDW BOXY ORILEGH \8 T X E
TXL VLIJQLILH TXH OD WHPSpUDWXUH BHQWHVPSRUM B AW ID\S S
WHPSpUDWXUH UpHOOH /fpPLVVLYLWH@MHYHVXUIDFH® R/ O
GH VXUIDFH UXJRVLWp HWF OD IUpTXHQYPH G/ W5 K& D UL
WHUUHVWUHY VRQW FDUDFWpULVpHV SBUIROH jUDGRRWURCQ
IRUWH TXH OHV VXUIDFHV HQ HDX GDQMVOWXUORB H Yy pADHHW
PTXLYDXW JOREDOHPHQW j GH OHXL WP B ¥ WD BRKRISHU Uy
> @ HQ IRQFWLRQ GH OfKXPLGLWp GX WXHQWW OGH
UDGLRPqQWUH HQUHJLVWUH GHV 7E IURLRKDXENY OXKY OMNYVID
WHUUHVWUHYV

JRUVTXYLO \ D GHV QXDJHV HW GHV SUpFLSRWHDWLRQ
SUpPFLSLWDQW SUpVHQWHQW OD SULQFLSTDWO B HRX D EN RANDW
GLIIXVLRQ GHV UD\RQQHPHQWYV /HV JRXWWHV G@HSOXLF
WHPSpPUDWXUH pJDOH j OHXU WHPSPUDW EDH HQPUIDIN WHLHY
VFQQH Rs OHV VXUHDVREWS YSPOLDOLWRDRMWGHVY TXH OHV RFpl
WHUUHVWUHY LO DSSDUDVW SO X Vp ELLS HWSIDQUM/ XGH P X FWE
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FRQWUDVWH VXU OD VFqQH HQUHMHVWEPH 5§ DEVR FD\E WRHX
XQ OLHQ GLUHFW DYHF OD PHVXUH GX YRPOHKWP GG HR28 RIQ
REVHUYH XQH IRUWH GLVSHUVLRQ GDQVJ@RKWHNORFLEHY
IRUPDWLRQ GHV JRXWWHV GH SOXLH DX VRMRRYQGERWQWK
GLIIXVp SDU OD FRXFKH VXSpULHXUHM GB SO\HXODFD BIp/GAK FH
VLIQDO FDSWp SHUPHW DLQVL GHH G LMSFOM\P LFGKHDX GOHHIWAT \HXA 10
SUPFLSLWDQW SOXV IURLGHV $LQVLHGY\GpIRVFWER® @MY
W\SHV GH VXUIDFHV 7RXWHIRLYV FRPPHLOHOCAR HOIH FQ HHQV Ha
WDX[ GH SOXLH HW OH VLJQDO GH GLIIXVLRQ HVW LQGLUHF

'DQV OH GRPDLQH VSHFWUDO GHV 023 RQ FBRXWUSHVOH
EDVVHV IUpTXHQFHV HW *+] HW GH\GLIIXVERQ SRXL
$ *+] OD GLPLQXWLRQ GH OD 7E | FDEN H GBHFE DV GLQIX VY E
DXJPHQWDWLRQ GHV WDX[ GH SOXLH /129 WIBDELRW4RQ H @
YROXPHV SUpPFLSLWpPV HVW LQGLUHFWRXFDQMVOW\BHV X®H W
3RXU OHV EDVVHV IUpTXHQFHV OD PWVXWRSAH W MRIXJ HEHD 8
FDSWp PDLV OD GpWHFWLRQ GHV WXW I@HFW W S WIS\, WVIHQW |
*+] OD 7E DWWHLQW XQH VDWXUDWLRQ+IRRQ REVHBYM K
GLPLQXWLRQ GHV 7E SRXU OHV IRUWV WDX[OGN SRXWH KD U
H[LVWH XQH GLIIXVLRQ SDU OD JODFH

(Q FRQFOXVLRQ OHV PHVXUH\N3GHENUS UMW S QWD \G 1 R\Y )
SURFHVVXV LQWHUQHYV DX[ QXDJHV &HSH®WDWWP SORHWVH ODOLH
FHV FDSWHXUV VRQW SUREO pP®A8NRQW HFE B UHX\ VOHM FOIE
/(2 HW SHUPHWWHQW GRQF DX PD[LPXP GHX[ HUWMXIVWLRHP
JpRIJUDSKLTXH /D UpVROXWLRQ VSDWLDOHX®HV LB YXIWHWV 3
OLpH QRWDPPHQW j OfHIIHW © EH DV W G LIQPILHSIBU R GH.BIZ
)29 GX SL[HO 023 SDUWLHOOHPHQW UHPS®GIHH/W SHX IXH) & 05Q
)29 GX SL[HO $LQVHW.R®PPHRRIWUHQW TXH SRXU XQH 7E PH

*+] OH WDX[ GH SUpPFLSLWDWLRQY PRAP @ LDWpIUp BDLGH
GH GLPLQXHU FHW HIIHW RQ SHXW FROBXQ HU30G WX D HRMPB
UDGLRPGQWUH 7RXWHIRLY OD UpVROXWLRQHQSDWLIRGH GG
IUpTXHQFHV j FDXVH GH OD WDLOOH G HHY TBISMHHXQUHN G3R/X L
PrPH IUpTXHQFH OD WDLOOH GX SL[HO YERQH G TXSU LG/
DORUVSR¥H &@Q SL[HO PLFUR RQGHY GRQQp OTHVWHRBWLR/
LVVXH GILQWpJUDWLRQV VSDWLDOHV GH ISIDMWLHDIWY GRIKKE
HVWLPDWLRQ GH WDX[ GH SOXLH GpUPY®R BH FEpFLF P RHROWG |
UpVROXWLRQ HVW LQWHUPpPGLDLUH j FHOOH GHV FDQDX[ G»
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&KDSLWUH BULQFLSHV G HVWLPDV

JLIXUH 7DX[ GH SUpPFLSLWDWLRQV PR\MHY LHRSpILDW XHWWVGEHLEPY O ODC
GLIIpUHQWY FKDPSV GH YXH GX\8LD®O 02 .XPPHURZ

/JHV WHFKQLTXHV GTHVWLPDWLRQV GHVR®Wp B R SIHXD\WM QR
rWUH JOREDOHPHQW GLYLVpHMHIOG H X) H\D WHIRKUQ IHTVX H.V. GHG
TXL FDOLEUHQW OHV REVHUYDWLRQY 02 DYHF 6GRWIIR® QpH
[ ] [ )HUWDWRO| %LVFDUR HW ORUDOHV HW GHYV
H[ OXJQDL DQG PPLWHKIW DO|[(YDX@PPHUWZD O] [ 9L W DG
[ ] &HV GHUQLQUHV XWLOLVHQW XQH EDMH: GHWGER Q EDHAp
GHV SURILOV DWPRVSKpPpULTXHV REVHUYpV RRERRIG®NDWIPRQ
GH 7E 30XV OH QRPEUH GH FDQDX[ WG IPKD/QHAWW G FSWRUR
SURILO SUpPFLV GIK\GURPpWpPRUHV GDXQHW GIH E®IM H GHQGR/Q ¢
SUPFLSLWDQWYV 3DUPL OHV*RPE®BRBRGHYUBK\O LDIAFDO JRK L W
[ XPPHURW DO UHVWLWXH OHV SURILOV GH VWSIXFWRUHH Y
DSSURFKH ED\pVLHQQH DILQ GH FRPSDUHU X®@H R RTE] RIE VGIH
WUDQVIHUW UDJLDWLI GY(GGLJWRQ .XPPHURHV SURREHD P
GTK\GURPpPWpPRUHV GpULYpV GH PRG QO H\G §K\ G RARHAWPLRRUH @
*352) SURGXLW 7500 $ VRQW QRWDPPHQW XWD®@MWDpV ¢
OYDOJRULWKPH (36%$7 6* /I{DOJRUIHLWKPE %%$,W ©pOUWPUG
OYDOJRULWKPH *352) %5%$,1 HVW EDVp VKU XO@H I EDW s O8H
UDGLRPqQWUH 70, HW SDU OH UDGDUFXR IGTXX ¥ DDV pl OROQ XH HNA
LPSOpPHQWpPH SRXU OD PLVVLR@MWHDKD 7TDNIRSL CHHQ WL O W
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GRQQpPHV 02 GpULYpHV GX UDGLRPQWUH 0$'5$6 8 GHVF
DFFHVVLEOH GDQV OD WKqVH GH &KDPERQ

(QVXLWH OD WHF KKH X8 WVYWHLW LWW LRIIXBMR 3DXOR SUF
8V3URE %LVFDUR HW ORUDOHV XWLOLVHWQRWUGRE Y
SUPFLSLWDWLRQV VXU OH %DVVLQ DRD]RQHHQHGMHMWLRQ JHRR
HQWUH OHV PHVXUHV FRWQFLGHQWMHVEGEM WD X] BEVSQXIpH"
OH UDGDU 35 HW OH 70, HPEDUTXpV SDU 7BGPDO JRY LDAXKPHX D
UpVXOWDWY FRPSDWLEOHVY DYHF OGif\vp W XGAHMP H8/Q R EpYHDUOHIV\
POWKRGH HVW UpDOLVpH ORUV GH OD FDPSDJQH GH WHUUD

(QILQ SOXVLHXUV DXWUHV SURGXLWV 02 RQWDWp G
H[HPSOHE00 % 57 LPSOPPH @DplHPeFUBRADYH ,QWHIUDWHG
B\WWHPB6 %RXNDEDOD HWIOHJRZDYH 6XUIDFH DQG 3UHFLSL
6\VWHB336 )HWWDIR SDU 1(6',6

/IHV SURGXLWYV VDWHOOLWDLUHYV PXOWL VRXUFHYV

/IHV SURGXLWY VDWHOOLWDLUHV PXOWQ02VRRREIHYp KW L&
GLIIpUHQWY VDWHOOLWHY PpWpRURORJLTWKFHRSRQDW IpR\
FRQVWUXLWY SDU OHV GLIIpUHQWYV FHQM Y HWL \PHRWHLIRVIRROR J
ILDELOLWp GHV GRQQpHV VRQW UHODWLYHPRQ V6 U YDVDHQ IVEC
SURGXLWY VDWHOOLWDLUHY XWLOLNYVDGDRWL @ B PFHD/U WAL0-H0
3(56,%$11 HW &0253+ FRXYUHQW OTfHQVHPEOXHGHH®DG RROOW
7500 VRQW LQFOXVHYVY GDQV OHV SURGXLWYV

7500 %

| DOJRULWKPH 7500 % GpYHORSSp SDU OBQ BV HVV
SUPFLSLWDWLRQV LVVX GH OD PLVVLRQOISWG V, ® VE RPHEL HR (
VRO VXU OH VEKPRDVBIXVDROHOOLWH 3UHBES LWIVRIDRXD G QDO
GpFULYHQW OD FRQVWUXFWLRQ GH 7500 9% PH'DQV »
*352) . XPPHHWZDO HVW XWLOLVp SRXU O HVWLPDWLRQ Gt
GRQQMHEHY VDWHOOLWHYV A®$ 3566 70,083 660, HW $068 %
&HV HVWLPDWLRQV VRQW FDOLEUpNVGX STEOW &8 FEEH\Q IS® U D |
 QVWUXPEQW W DGDSWpHV j XQH JULOOH GH UpVROXWLR!
G HVWLPRVFDRQEUpPpHY VRQW IXVLRQQpPHV DYHWHWHY2GBRQQp
*2(6 ( *06 0(7(26%$7 HW 0(7(26%$7 HW 1ZS$$VWLPOLWL ROV
SUPFLSLWDWLRQOZ IXRQRQ Q@MAPJBpHY GDQV XQH JULOOH S
(QILQ OHV PHVXUHV GHV GRQQpPHV DX VROpPGXU*8&& ORQ
GLIIpUHQFH GX SURGXLW 7500 % YHUVLRM DO FERHWEKH Y
QTILQFOXH SDV OHV GRQQpHV DX VRO GX *3&&

KWWS PLUV QHVGLVY QRDD JRY DOJRULWKP SKS
IWS WUPPRSHQ JVIF QDVD JRY SXE PHUJHG
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&KDSLWUH BULQFLSHV G HVWLPDV

/HV GRQQpPHVY HQ VRUWLH GH O DOJRURWKWHPER0 HO O N
KHXUHV DYHF GHV YDOHXUV GH WI/DX|RXH SIpRAUDLSKD WX R &
V pWHQG GH OD ODWSRXGHKQH JULOQPH GH UpVROXWLRQ V!
ILIXUH /IHV GRQQpPHV GX SURGXLW MWIR@DWL HEL V S R QIXE/T
SUpPVHQW

JLIXUH 7DX[ GHV SUpFLSLWDHWIMVRIPHWHGSIPP® OH SURGXLW DROWLEU Y OH
i K 87&
VRXUFH KWWS GLVF VFL JVIFERXPWD WPDYV &R @ FA1500 B ($LRQ7 500B % BUH
PH VKWPO

3(56,%$11

/H GPYHORSSHPHQW3GHFOSRW/IRWILRAMKAMWLPDWLRQ IUR
,QIRUPDWLRQ XVLQJ S$UWLILF3(SG,$18XUDDEHEAWHARUNRU
+\GURPHWHRURORJ\ DQ @ +56P ROV ARGHXXV S@XVLHXUW PORO XV

+V X / DOJRULWKPH HVW EDVp VXUKWQRGLSDRM X
UpVHDX QHXURQDO DUWLILFLHO /HV GRRO/Q @OV HIE HPOIW X E
SDUWLU GIBYV FDQDX[ —P GHV LPDJHV VDWHOOLWH& JpRVWI

*2 (6 *06  0(7(26$7 HW 0(7(26%$7 ODREY QDBR SIDF N
HW DO /H SURGXLW 70, $ PHVXUDQW OB QADXV XC\H GRI\ F
GRQQpPHV 7500 .XRPBWRZHVW XWLOLVp GDQV OD SKDVH G [
QHXURQDO /HV WDX[ GH SUpFLSLWDWLR®®QW HVIUpPY VWER
SUPFLSLWDWLRQV FXPXOpHV GH HIV G RKOIQ WHHW GXQ Y R/ W L
UpVROXWLRQ V$DWE DK XGH MHW XQH UpVROXWLRQ WHPS
/D JRQH JpRJUDSKLTXH FRXYHUWH SDU OfDDJRUL WK\ @ H
SURGXLW HVW GLVSRQLEOH GHSXLV OH PDUV MXVTXT]
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JLIXUH 7DX[ GHV SUpFLSLWDMM\WRQRpY S PP OH SURGXLWMWRXW 6GHL D TOHQ
j K 87& VRMWWB FKUV ZHE XFL HGX SHUVLDQQ GDWD KWPO

&0253+

/D &3& 0253+,1* WHFKQLTXH &0253+ &OL\WP VGH VBHOIREI F
&HQW&IR @M 12$$ -RWFIBPO /H SURGXLW VDWHOOLWDLUH &0
HVWLPDWLRQV GH SUPFLSLWDWLRQV TXLV BRW WOV WHRMUHY p
GRQQBHLVVXHV GHV VDWHOOLWHV JpRVWDXH RIGIMHMXY G
SURSDJDWLRQ GHV FDUDFWpULVWLTORHYH®K\D G Wp 6 HY/L B/DUN I
FHV GRQQpHV QH VRQW SDV GLVSRQLEOHV j \MQR8QGWH\LW
SUPFLSLWDWLRQV SURYLBRQWIOW \G H ¥ FFDG VB X'06 3

OD 12$$%$ $068 % HW $0635 §$j GBR 0®$GHIV 0TS
HPEDUTXp VXU OD SODWHIRUPH 7500 &HW H\ONRRLWKREV
JHUUDUR SRXU B&0 DO)HSBRURS068 % HW .XPPHURZ HW

SRXU 70, &HWWH WHFKQLTXH QTHVW SDV XRR MDELIRH LOMKR/P
HVWLPDWLRQV GHV SUpFLIIWDXW Y RGNV GO LR P HW KPHHIW 2L W p
$LQVL FHWWH FRPELQDLVRQ GHV G IMDIQM Q WIHS/SRRXWUG H VO
OH SUR&XQLW TXL VHUD XWLOOLVp GDQV OH FKDSLWUH

JHV SURGXLWV &0253+ HW 0:&20% VRQW GLVSRQPLEOHV
GLIIpUHQWHY UpVROXWLRQV VSDWLDOGREDWHVERSRUBEQO H
ILIXUH

'"f{DXWUHV SURGXLWYV WHOVGTXHORSS i DYMRO HEPR/ HD U F
/IDERUDWRMU\ OCO-REDO 6DWH ORIL WWH 6D S BRMNE [SPQ -OB D Q
$HURVSDFH ([SORUDSWE RBWSBIDO RADOLEUDWLQJ OXOWLYDUL
SHWULKE&BO35SDU OH 1(6',6 VRQW XWLOLVpYQWHQQDAH\RM
3UHFLSLWDWLRQ ,3RUOGQIUBRXSOXV UpFHMPHQ@W E&KP@WR Q
GPpYHORSSp OYDAIRBDWKPMRXQW RI 3UHFLSLWDWLRQ ZLW
7$3((5 TXL FRQVLVWH j IXVLRQQHU OHV WHX[0@B SDWLH
O DOJRULWKPH %b%,DOILOWBE G I5PHPR¥ULHODERUHU GHV F.
SOXLH &HWWH PpWKRGRORJLH FRQGXLW P SOH ORUPEBW(ER Q

KWWS ZZZ QUOPU\ QDY\PLO VDW ELQ UDLQ FJL
KWWS VKDUDNX HRUF MD[D MS *60D3
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&KDSLWUH BULQFLSHV G HVWLPDV

%5%,1 &H SURGXLW HVW GLVSRQLEOH TXRWHGEHQ® HPHIQWLC
FHLQWXUH WURSLFDOH ,0 VHUD XWLOLVp GH POREQUXHRSDp

JLIXUH 7DX[ GHV SUpFLSLWDNMWRIOPPWHGDP® OH SURGXLW &0253+ OH C
K 87& VRXUFH KWWS Z7Z7ZZ FGRrRQFH Y DRRDLDRAYFPBRRI SKBGHVFULSW|

&RQFOXVLRQ

&RPSWH WHQX GH VD FRXYHUWXUH TXIRXWI®ORENUHQW
SRXU FDUWRJUDSKLHU HW pYDOXHU OD]ROQIUH DERGMMPRGY
FROQYHUVLRQ GHV PHVXUHV SDU VDWHOSUPFHSH®Y DMMVRIOPD
AXDQWLWDWLYH 3UHF ISRIWHD &H R@R PEW HXD VBIpRIQV  /HV FDQD
FDSWHXUV GHVY VDWHOOLWHY PpWpRR® OHM BRQDIERVHEH / {2
VRO HW UDGDU VRQW FRPELQpV DILDWERIP GGIVR S BpF DHL &/D
SURGXLWYV SURILWHQW DLQVL GHV DUD QWD RGN VIS HWEXL
XQH ERQQH UpVROXWLRQ WHPSRUHOOH HWG K Q3D XIHD DAMDLLR/
OYDQDO\WH GHV HUUHXUV GHV HVWLPDWDREORP S M [LHDPN C
DOJRULWKPHV PXOWL VRXUFHV 'LIIpBBQS\DHV WDRKHIE @ M WGHT M
QRWDPPHQW FHOOHV OLpHV | OYDOJRVLWRRLHVH®LIjILO(
FDUDFWpULVHU &KDPERQ QRWH TXH OTREMHFEDIXRS
VRXYHQW OD GLPLQXWLRQ GHV HUUHXUWR @GIML\DELPDWpR QG
DOJRULWKPHYV VRQW pYDOXpHV | GLIVWUHQWKDShRKHO N\
FRQVLVWH j GpILQLU OH ELODQ GHV HUUHIXR@VGITHVWLPDWL
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&KDSLWUH $QDO\WH GHV HUUHXU

&KDSLWQW O\VH GHVY HUUHXUV GYfHVWLPDWL

 QWURGXFWLRQ

/HV HVWLPDWLRQV TXDQWLWDWLYHLGHW HQUW F L LVWDJ
GIREVHUYDWLRQ 62 pYRTXpV SUpFpGHPPH@WpHRX]j 10 HROXW
XWLOLVp RX j OD PpWKRGRORJLH GH UB SFADIVHRQWWIW Y. B @Y LARH
HUUHXUV HVW SULPRUGLDOH DILQ GDP p@IHRWUMLP DOMIVR @ 2
SUPFLSLWDWLRQV /HV 62 FRQYHQWLRQQMIL\O MRR V& HDW PRIF/|
GHV SOXLHV 7RXWHIRLY OD SUpPFLVLRQ K5 Hi \OW plARUDNDHAPLHIQON
j OD GLVWULEXWLRQ JpRJUDSKLTXH GHWGHWV®/(USPHQIDW B¢
VRQW SOXV FRPSOH[HV j DQDO\VHU $IUQLGHHVXDGEH. IQR B EHJ\
PWXGHV VIDSSXLHQW VXU GHV 43( GH UplpUHQEFH

'DQV FH FKDSLWUH DSUQV DYRLU GHAKQLTXHY 43S RR\[
DILQ GH UHSUpVHQWHU OHV FKDPSV GH(SOXLW H HWVKXWV p+HJ S B
43( SDU VDWHOOLWH VRQW DQDO\VpHV G®WQR G H V@ RPEU
FRPSDUDLVRQ GHV 43( SDU VDWHOOLWH GWpBWY &3(IGLIHC
PFKHOOHV VSDWLR WHPSRUHOOHYV

'"PILQLWLRQ GHVY HVWLPDWLRQVAQAWXDQWLWDWLYH)

3DU GpILQLWLRQ OHV 43( FRQVLGQUHQWHRH & RIX\E HP®"
SRXU XQH UpJLRQ HW XQH SpMXIROMLWRQYQYH 3MBKRIBSLWDW

JTHUUHXU TXDGUDWLTXH GIXQH HUUHXUWGEB JX®HHV
LPSUPFLVLRQ RX pFDUW W\SH /H ELDLM GWHQHWQ VRPEORS G
IDLEOH HW LQYHUVHPHQW &KDPERQ 3UHQRQV OfHI!
FLEOH 3 GH PP j OD ORQJLWXGH Df HMSOPWLOWXIE K Qf H QD
43( DYHF XQ IDLEOH ELDLV SDU UDSSBUMWLVQARQY DROHRU WD
FODLU OHV YDOHXUV HVWLPpHV VRQVDHMXD FWE @/ WPLD/LH/P
LPSUpFLVLRQ VSDWLDOH HVW JUDQGH /DI3(LDNYHF X@ ERLRQ
LPSRUWDQW HW XQH IDLEOH LPSUpPFLVLRIRUBQY HRBWHUYRP I
TXDQWLWDWLYHPHQW pORLJQpHV GHLO DD NBO HRS WpFHOQR Q
FDU OHV HVWLPDWLRQV VRQW VSDWLDOHPHQW UHJURXSpH\
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&KDSLWUH $QDO\WH GHV HUUHXU

D O9LWKMHOO 2QSUpVHQWH OHV GLIIpUHQWHY WHFKQLTX
SRXU OD FDUWRJUDSKLH GHV SUpFLSLWDWLRQV

$LQVL OYDGDSWDWLRQ VSKpULTXH GH OD PpWKRGH G
PHLOOHXUV UpVXOHWMDW® SDULQLGOPRWMUSROHU GHV GRQQ
GH ORQJ WHUPH LVVXHV GH SOXV GH FW B WILpR/QD WP P W
*3&8& FRQVWUXLW XQ SURGXLW JOREDO PHQVXHO GTHQYI
TXDOLWDWLYHPHQWHRIGWRO pBIYHSDU OD PpWHKR®H GH 6KHS
/ITLQWHUSRODWLRGHRSW/QBDQH HVW XQH PpWKRGH GT|
FRPSWH GH OD VWUXFWXUH GH GpSHQ ® D®H H VLSDM DD & K UG F
LULJH GpYHORSSHQW OHV IRQGHPHQWV GBILWHGHVH |
NULJHDJH SURSRVpH SDU ODWKHURQ HVW OD SOXV
FRPSDUHQW TXDWUH WHFKQLTXHV %DUQHV G&UHV VP
*DQGLQ SRXU OHV GRQQpHV TXRWLGLHJOQBY RjUQ WIKKH
UHWHQX SDU FHV DXWHKWVDDL QjVE DIXML SDETERHQD QD O\VH C
SUPFLSLWDWLRQV SHQWDGDLUHVY HW PHQVXHOOHV VXU OH\

/JH &3& GH OD 12$$ D pODERUp XQ SURGXLWQUBREDO
FRPSLOpPHV j SDUWLU GYXQH EDVH GH \&gRS/QLR QNG S'MXXYIIHR P
%DVHG $QDO\VLV Rl *ORED®QDERQWUHFTHSEMW OWDRQWp GHYV
VXU OD FRQVWUXFWLRQ GYXQ LQGLFH SUREDEWYUHWHI GR EU
&KHQV DO QRWp E /HV GRQQpPHYV GH SUpFLSLWDDNYRQV VF
REMHFWLYH *DQGLQ VXU XQH JULOOH U @iXWLYX HG 16

fol f &HWWH PpWKRGH HVW FKRLVLHYH S®RW Ph WIIXK®
GILQWHUSRODWLRQ GHV GRQKWHOS O XQRVRP pDV U KTWHW H &K
FHQWUpPH DX[ ORQJLWXGH HW ODWLWXGKMH Gf2XHVW H®@ (\
XQ SUHPLHU WHPSV SXLV GX 6XG DX 1RUG 2Q FHIOMBRVH G
OD JULOOH /HV GpYHORSSHXUV GX SUR ®EIDD LGS ROM HFQ Y
TXRWLGLHQ GHV GRQQpPHY SOXYLRPpWULDRKV OH ORHFDOLLWH
JpRJUDSKLTXH GHV SUpOQYHPHQWYV /D H XDIDL\VOD G3HH @\ DW
UpVHDX GHV SRLQWV GH SUpOQYHPHQWYV (QS RQIFWX HD R X\
HQWUDVQH GHV HUUHXUV VI\VWpPDWLTXH¥ XBW GRUGNHS LNV

PR\HQQH GH NP HW HQ $QWDUFWLTXHMDRMQLR QAD MHRX U /D
JOREDOHV GX &3& H[LVWHQW GHSXLV M X VSTUKR G YSLUMS VIH Q
IRQFWLRO®D GKLHU i HW OD YHUVLRQ ,, GH i FH

FRPSLOHQW UHVSHFWLYHPHQW OHV GRQQpPHV GH MRXUHW
9LHW DO YDOLGHQW OHV SURGXLWYV VDWBWQRYD LjUS I UGM
OD EDVH GH GRQQpHV &3&

‘"IDXWUHV PpWKRGHV REMHFWLYHV VRQW XWGBLVpHV
SUPFLSLWDWLRQ WHOOH TXH OD YHUMVLEREH PIRGIX OPH. UGH SR
GH 6KHBRUXODU GLVWD®FH ZHHAWLADJ &HW DOJRULWKPH
H[WHQVLRQ PRGLILp DILQ GH UHSUpVHQW HUNOMY SEEFLSLW
PWXGH DSSURIRQGLH GHV GLIIpUHQWHY WHBIQLT X HDVHGH EN
GDQV OH FDGUHS$GXLEDRIUP@PRRQ 0XO WL GHIOVBL S OLL\DFKLH 06 Q
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HW DO GpYHORSSHQW XQH PpWKRGH GJLQWHUSRODWLRQ
JPRVWDWLVWLTXH GH VLPXODWLRQ FRQGLWLRQQPBQHUHQ
9LVFKWODO &HWWH WHFKQLTXH DPpOLRUH OHWHHM VHC
SUPFLSLWDWLRQV TXL VRQW DOW pU pH\S RIOWD W WRWD GXODHAV IST
FRPSDUpPHY HQ $IULTXHHMH DD 2XHVUWURLVFKHSHQGDQW FH
QH SHUPHW SDV GH FRQVLGpPUHU OfHUUHXU GH YDULDQFH I

(Q HIITHW GH QRPEUHX[ WUDYDX[ PRQWUHQWJIRXTLO F
GTHUUHXU DVVRFLpH DX[ 43( GH UpIpUHQFH %RZ®HOOL (
DQG 6DQWRYV HWXQBX 9%PHRMAWUHQW TXH OD YDULDQFH
LQFHUWLWXGHV GHV 43( SDU VDWHO OXWHUHMWXAHV 43( SRIXU
OHV pFKHOOHV VSDWLRWHPSRUHOOHW\SWHRKHQWRKHV RE\D PS
GH PLQLPLVHU OHV HUUHXUV GH 43( GOFHNIWUWQXBH \D IG B VGH
GH FXPXOV ORUULVVH\ DQG :DQJ &L D Bokd O Q ® QUED MKHX

$8W DOE /HV HVWLPDWLRQV GHV SUpFLSIKWFBEWLRON V
PPWKRGHV GH NULJHDJH HQ EORF &RIXNMDH OV B BIGQ+ X X M EVUHHL
DILQ GH FRQVWUXLUH OD EDVH GH UpIlpUHQFH GDQV OD SDL

(Q UpVXPp pWDQW GRQQpH OD YDULpWp QHWVOMRXUF
HVWLPDWLRQV GHV SUpPFLSLWDWLRQV IS\DWHV D WYDOCOXLHAH  OKH
SDU VDWHOOLWH SDU XQH EDVH GHQGRRDPEEMH QP PpW HEF
UpVHDX[ SOXYLERMMMOIAKIWLRQ GHV HUUHXUV GH 43( SD!
SDU VDWHOOLWH HVW XQH WkKFKH 6RP$®DpH HGHWE {1\0p0O 8 DHIV €
GDQV GHV H[HUFLFHV G LQWHU FRPSDUDLWR®DWLR QE GV
SUPFLSLWDWLRQV SDU GHV VWDWLRQXUW BHWP Hp/QXUD Q/HIR M ¢
H[ &LDFK HW .UDMHZVNL HQ UDWWRPHENKUMD QBW XWM
SOXYLRPPWULTXHV SHXYHQW rWUH DIIHBWpWHWRQSGH ODH QD
SRQFWXHOOH GHV PHVXUHV O HUUHXU G PRKIDQ@H O®HR\Q (
SUPFLSLWDWLRQV VXU XQH VXUIDFH GROQRHEOQPHSS MWW SI
VXUPRQWp SDU OH FDOFXO GHV HVWKFDRRRQWYHEHNQS KW IOS
WHEKQLTXHV JpRVW DHWL. \DWL T XGHMAD. DOV WHRWMWHIRLY FHOD L
TXH OH UpVHDX SOXYLRPpWULTXH PpFKRQWLYORYDMBOH R
SUPFLSLWDWLRQV FH TXL SHXW rWUH RPQH NV G pll B WWIHS\DWHT

$ILQ GH FRPSDUHU OHV 43( SDU VDWHORQWHIHGRRXB BWL
GHV WHFKQLTXHV GH FRQWU{OH GH TXDOLW pJU DIYYOHQMW GX L«
UpVHDX SRXU HVWLPHU OHV YDOHXUV GH UplpUHQFH GH PD
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&KDSLWUH $QDO\WH GHV HUUHXU

JLIXUH &RPSDUDLVRQV GHV WHFKQLR XA Q 05-H NUH IHYCHIH O/AMD W HYWQET X H

FODVVLTXHV HW OHV GRQQpHV URBDUOHGH O TpNdR BRHQMW KBDXX $00$ &$
9LVFKWOD O

/HV 43( SDU VDWHOOLWH

&RPPH VRXOL3QRJYDWP OMR (YDOXDWH +LJK 5HVROXWLRC
3(+533 $HNWL@O 7XUNW DO PHQp SDU Of,3:* OD FDUDFW;y
VWUXFWXUH G HUUHXU GHV SURGXLWYV X DPWMNMG& UWIDRXUH D KX
GHV HVWLPDWLRQV (OOH HVW QpFHVVBMWIHX8B8RNXURY DQD OMV
SOXV VSpFLILTXHPHQW VXU OHV VX URIXFHKVG WRORIH V¥ WHI KB\H ¥
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QDWXUHOV HW OD JHVWLRQ GHV UHVVRMXHEHHY BQ HDX *U
&HSHQGDQW OHV HUUHXUV GHV 43( QH WWVRWW PDV WRXMR
$SUNHY DO HW UHPHWWHQW HQ FDXVH OW ARGEOGMNVYWILHKDWL

$LQVL OHV WUDYDX[ GH /DX DQG :X TXL ARQEAHWQW
FXPXOV GH SOXLH SHXYHQW rWUH FULWLTXp VHSDNWHGIHDW D X
GH WDX[ SUPFLSLWpV %HOO HW DO R Q¥ XIQV DX MAU 16 TF{W,

VXFFHVVLYHV 1LMVVHQ DQG HWWMWHQPORWNGNKDQ 1+ FD@IG 0H

SRXU OTXWLOLVDWLRQ GHV EDUUH\ERJHUWURXWYW 6H V43
HQ FRPSWH GDQV OHV SUpYLVLRQV GH VFWYHNVRR\D fip FBHD
FRXYHUWXUH VSDWLDOH GHV LQVWUXPHQWY GHHQWWHUNV
703%$ VRQW XWLOLVpPHV GDQV GHRPREBH® B RXBURO FIQEXHFE
&5(67 :DHMW DO /fpFDUW W\SH GYXQ HQVHPEOH GH UpDO
GpILQLW DORUV OJHUUHXU GHV 43( SDU VDWHOOLWH XWLOLI

/IH ELODQ GHV HUUHXUV GHV 43( SDQTXEWHHO DR QY ® DH VW
DX VXMHW GH OD SUpFLSLWDWLRQ PR\ARQWLGPDpHW SRIX BRE®!
GHV HVWLPDWLRQV GH SUpRBLIAYHIFFWGRE VS UQ N MSD QM IVQ [RHW

5u$ SRXU XQ GRPHBLDHQ SIHWEDODFWpULVHU OD SUpFLVLR
I TDFFXPXODWLRQ GHV SUpFLSLWDWLRQV BR 1 QQImHW YW DLH

5\Nux$| _$3 5_ [q

2 [HVW OH YHFWHXU GH ORFDOLVDWBR@ HAMDWSX @ FE& B8 RWDGH

S /HV SURGXLWYV ILQDX[ GHV GRQQpHV \aOMW A DULWHNV L R
/IHV 43( SDU VDWHOOLWH SHXYHQW DORUV VYpFULUH

5% —

1
|
1

5D

2 UHSUpVHQWH XQISHVYWO O WRPEOUMW IBHWL[HOV FRXYUDQYV

/IHV GRQQpPHV &K, ® pX)WILHOQNMBHY SRXU pYDOXHU OHV HVWLPEL

FRPSDUpHVY VSDWLDOHPHQW DYHF OD SUpFH SARWIBVUDRIQ YUD
5RFHDW DO DSSRUWHQW GHV H[SOLFDWLRBYVY$VA,LTHUUHXU

JTHUUHXU SHXW SURYHQLU GH OD F D OJIDEOIRW L RVG FELHHV HA
OTpFKDQWLOORQQDJH GHV 43( SDU VDWNBQWWVHQ GRSHRED
K\SRWKgqVH GLWMHUPB SBYUDQFH & WFBUDWGRQWDMHZVNL
.UDMHEBEWN DO *HEUHRLWKID®IO OD YDULDQFH GH OTHUUH>
VDWHOOLWH QRWpH 68 SHUPHW GYREWHQ LU X@XU Y QGRIYI
HVWLPDWLRQV 68 SHXW rWUH GpILQLH SDU CARMRPWPH GHYV
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&KDSLWUH $QDO\WH GHV HUUHXU

60 60DOJRULWKPLH 60FDOLEUDWLRQ ©60pFKDC

&KDTXH WHUPH GH FHWWH pTXDWLRQ SHXW KWQEHLOA
ELODQ GHVY HUUHXUV GHV 43( SDU VDWHQO/LE@H PRICHOERQ@ W
GHV HUUHXUV L GHV PRGqOHV SDUDPpWULTXHYV HW LL C

L /HV PRGgOHV SDUDPpWULTXHV XWIHO HWYWH @GW QOM ROXXHWL @ Dd
VIDSSXLHQW VXU GHV PHVXUIHRHN[SpUDP HQWRGHWLVDWLRQ
GH OD FRYDULDQFH GHV FKDPSV GH SOXpHKBRWREB®RQ MG

GIDOJRULWKPLH %HOOHUE\ DQG 6XQ 7 H R/ MDXQUE O U QP H \
DQG %HOO HVW ODUJHPHQW DSSOLTXp DHLQDXHK®ILRULUH C
BWHLQHU HW6/®ILQHMWEUHPLFKDHO DQG .UDWIBDVNL

+RQRAIW DO ,O PRQWUH GHV HUUHXUV GTHVWLE8RWL FOHW Gt
IDLEOHV YROXPHV SUpFLSLWpV HUUHXUV GHHV XU B\RXIED W
GLVGURPgQWUH HW LQIpULHXUHYV j SRXU GHV WDX] PP

LL /HV PRGQOHV QRQ SDUDPpWULTXHV VRQWVEQN pYUWRW I&
SDV HQ FRPSWH OHV HUUHXUV GHV GHWNDOEXWQRQW HGW
OfTHUUHXU GH OfDOJRULWKPH &0253+ BQR ®GXI[L\WWDMH QLY

XQLWpV GH VXUIDFH GH fol f ORVWT R M O VAMLP R @
GpYHORSSp SURGXLW OD GLVWULEXWLRQ GHRLSDWBWURQM
VDWHOOLWH GRQQpH /HV YDOHXUV XYH@& O #W UWHRQ BVMXMX
GRQQpPHY UDGDU /HV DXWHXUV VRXOLJQHIWWUKM BHIJPRQY
PRQGH FH TXL GRLW rWUH QXDQFp SDU & D GQuGIHW VR Q¥ pH BKIDXX
HW GH TXDOLWp

3RVLHXUV WHFKQLTXHV GITHVWLPDWLRQ GRWQFS|@HLSI
GpYHORSSpHV 2Q HVWLPH OHV YROXPHWNVGVBI\WD K GWLpW DS UW |
OHV FRPSDUH DYHF XQH EDVH GH UplpHdMWQ BH VS RXIW HXOUM
QRPEUHXVHV pWXGHV GH YDOLGDWLRQ GHY jSGRGXUWYWF
pPFKHOOHY VSDWLRWHPSRUHOOHYV

SHYXH GHV YDOLGDWLRQV HW GILQYWHNDWRPDDLWE

'DQV OHV DQQpBYHFLBLWDHWWLRQ ,QWHBFRP STRGLIR QQ3
*RRGPDQ HWDDOHWWLYHWRQ 6PHWKOO $GOMDO
HMDJRULWKP ,QWHUFR BSDW L(ERVYDED R MHAWE® DQG ;LH
(EHUW DQG ODQWRQ RQW HX SRXU REMBWWRQ G BSDND OX
HW OH 02 (EHUW HW ODQWKRQ FRPSDUH QW X3 OV DYHH R
GHV GRQQpPHV ,5 HW 02 GDQV DWHR §DBELGI TPH BQ R DUIREFDRH $
&RXSOHG 2FHDQ $WPRVSKHUH73HV&REH(H (KSUHH O RIFQPOVQ 3D |
pPTXDWRULDO *OREDOHPHQW HQ VH EDVDQMRYWUH®RN G
PHLOOHXUV UpVXOWDWY GH YDOLGDWLRORXLQ WY GRDQmpH\
/HV DOJRULWKPHV FRPELQDQW OHV GHX[ GRRPQWQBW VG $RG
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SHUIRUPDQWY (QVXLWH OfDSSRUW GHV GRQQpPBW 7&Id0 St
QRPEUHX[ DOJRULWKPRHN HIF,BSO®DFH XQH YDOLGDWLRQ MR
VDWHOOLWHY RSPpUDWLRQQHOV HQ TXHWL DXHPB® GpH DX|D B
(WDWV 8QLV HQ $XVWUDOLH HQ (XURSH XGHGOX] B8XB VAW IDX)
(EHWW DO

&HWWH DQDO\VH j ODUJH pFKHOGH HUWMIWQB @ ODPVYNOH FD
HW DO 'H PDQLqUH JpQpUDOH OHV SURGXRQW &6H253%0XV
-R\FHW DO 703%$ +XIHRMD@®O 15/EOHQG 7XUN DQG 0LOC
3(56,$11 +#+WX DO +VX HW *60BDW DXOERWD

$ OTpFKHOOH JOREDOH 6DSSLDQR DQG SMWMBLYBF OHVpY
GRQQP®IREDO B3UHFLSLWDWLRQ *8&BPDWRWRAIDL FHRIPMEPW H
&KDPEREQ DO PRQWUH TXH OHV HUUHXUV GHV SOXLHV PH)\
VRQW GXHV SULQFLSDOHPHQW DX[ HUUHXX S3JBBKDL Y/Wh B,
VXU OHV WDX[ GH SOXLH PR\HQQH PP K

JLIXUH 9DOLGDWLRQ VWDWLVWLTXAHH T6R W3 ®LYHHFQBIHF HGE NP HRUUWE& D U
GH OT12XHVW OH VHSWHPEUH

6XU OH FRQWLQHQW DIULFDLQ | OD VXLWHM DO® IRL
YDOLGHQW OHV SURGXLWV 7$06%$7 5HDG VD XHVG H36$
SOXYLRPGQWUHV LQVWDOOpPV DX 1LJHU SHQGOMWEGIHYDWDL G\
HVW UpDOLVpH HQ YDULDQW OfpFRHOKMH GX SL[HO 8W OD [

KWWS FDZFU JRY DX SURMHEWMBEBRBOSDOQRUVRQYRWYPG®DWLRQ
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&KDSLWUH $QDO\WH GHV HUUHXU

NP8 &HWWH pWXGH PRQWUH GH PHLGAIDHXWD/L DHFRHM \O HQ \&
VRO SRXU OHV pFKHOOHV SBWVDOD UJHD GIXV MKW & Q HR EQ WE U
VWDWLVWLTXH GH GL[ SURGXLWYV BBS7HE*O LOWHHN ML Q GpYL
GDQV OH FDGUH GX SURMHM PRH $DOBHOGRBBHQW XQH QRXYF
JPRVWDWLVWLTXH DILQ GTpYDOXHU O BYRWIWXPW X U3 & SB Y
HW (36$7 6* j GLIIpUHQWHYV pFKHOOHNVVWGH $RIWHDHO H W X G+ \
DFFRUG HQWUH OHV GRQQpPHV DX VR G HIWWPE HY CEHXRUA/X UWWX'
OfLQWpPJUDWLRQ WHPSRUHOOH /H SURGXLW 75Q® @HXU HU
DFFRUG DYHF OHV GRQQpPHV DX VRO DWMVSDXWHMWF OGNS
GRQQpPHV PHQVXHOOHV GX *3&& 6XUWNFBI@WH pr@HVHRQM X
YDOLGDWLRQ GHDU QIMIRY (BHW PRI PO 703$ HW &0253+

DILQ GH FRQVWUXLUH XQ PRGQOH GH YpJpWDWLRQ (Q

PRQWUHQW TXH GH i OHV HUUHXUV Ve HRSWIH YD URIG
VHORQ OD WRSRJUDSKLH HW OHV UpJLR@HG B HW pIFJLLEH XUD/
LPSRUWDQWHY TXH OHV SURGXLWV &0253+ UHW T5E®0 % 57
SURSRVHQW XQ PRGgOH GJHUUHXU GHV 43( WLH\OWMBDADG HV S

HQ $IULTXH GH Of2XHVW

(Q $VLH RQ SHXW FLWHW OOV WWDG BKWEROVMDHW DX|
(WDWV 8QLVY OHV YDOLGDWLRQV GH =HEZB@QWLDDQG GHEUHF
*HEUHPLFKDHO

(QILQ HQ $PpPULTXH®XD®XGUpILHIWMHQW XQH FOLPDWR
DYHF OHV HVWLPDWLRQV GHV SUpFLIS LD L RFDM R M QO HRH @G
OTDOJRULWKPH SDU GHV GRQQpHV DX VRO BHWP KW H ERE N
SOXYLRPpPWULTXH PHQVXHOOH LQGpSHQGDQWH

9LGHW DO GpYHORSSHQW XQ DOJRULWKPH &RVK HQ XV
HW OHV GRQQpPHYV DX VRO PLVHV j GLV SR WHRQOIIXW & 3TH ¥
TXH OH SURGXLW 7500 % Y $ OfpFHW @®®H X DOXHQW O
HVWLPDWLRQV VDLVRQQLQUHV GX SURBRLWRVEQQB5H QW G
SURGXLW HW OHV GRQQpPHV SOXYLRPpWUILPIXMRYVLBY GRIY K
UpJLRQV EUpPVLOLHQBWYV DOV X GlpPHOLVRARM XQH LQWHU FRF
WHUULWRLUH FRBWPEXH R MHAB3FRIPWO%0D3 09. SUPVHQWHQ!
UpVXOWDWYV VXU FHWWH JRQH GIpWXGHV

(Q UpVXPp OD PDMRULWpP GHV pWXGHW B HUHNOE RSMDINDLLR-
SL[HOV GH OD JULOOH VDWHOOLGRD QYHF IOMHW HILIRO YHE HF |
PRLQV XQ SRLQW GH SUpPOQYHPHQW V(Q GiIXMMW O LODM LR QY HG F
SRQFWXHOOHYV GHV VWDWLRQV DX VEBO pFLS) BB NWLORGXWH 8 DA
+DEMH®W DO (WDQW GRQQp OD IRUWH YDULDELRQW p&LDFW L
DQG .UDMHZVNL PRQWUHQW TXH OHV GHRP[SPDOHXR @ \D
UpVROXWLRQV VSDWLDOHV GLIIpUHQWHYV VR QMU LUFE® K WHH
FXPXO &HSHQGDQW OD UHSUpVHQWDWLRQVVS R W\PLHDWH GBI
O LQWpJUDWLRQ WHPSRUHOOH
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&RQFOXVLRQ

&H FKDSLWUH D PRQWUp TXH OD UpD O IS\DIUWV B @Y HEIXIQW E
XQH WKFKH GLIILFLOH /HV pWXGHV GH IYBIOMGCDWERRBUE®G
FRPSDUDQW OHV 43( SDU VDWHOOLWIH D X[RABW GHD Q ¥ | PUDH BF|
FDV LVVXHV GHV SOXYLRPQWUHV RX GHWDWIWOFHKY P p\WMORIYR
GLIIpPUHQWHY WHFKQLTXHV GILQWHUSRODWLRIQLGWW GREC
PXOWLWXGH GH PpWKRGHVY GH UHSUpVHQWRGM RRKD (GHFWRHKID
SDU GHV HUUHXUV GH TXDQWLILFDWLRQ 'HWS GXY F ISDYXWL X
SURGXLWY SOXYLRPPWULTXHV ®MHPFEAWOH IDWERQ Hc HVL MWL
GH UpIpUHQFH QTHVW SDV PLVH j GLVSRWWHL RQH (Q HXOW DY/
FKDTXH SL[HO GH OD JULOOH GH UplpUHGQRHLDXD 13H XWWVHN
GIREVHUYDWLRQ 2U FHWWH pYDOXDWLRKXHWVWUDHFWMPW LV H
ELDLV HW OHV LQFHUWLWXGHV GHV 43( SDU VDWHOOLWH

(JLQ RQ REVHUYH TXH VHXOV TXHOTXHV WUDYWY[ GH
GHV GRQQpPHV SOXYLRPpPWULTXHV GH UplpU@RMWLE HVHMN
HQWLQUHPHQW FRQVDFUpH j OD FRQVWUXF®LRRD |RTNGIH E
EUpVLOLHQQH /pJDOH
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6\QWKgVH GH

6\QWKgqVH GH OD 3DUWLH

&HWWH SUHPLqUH SDUWLH D LQWURGXLW D@QNV GHVF
SUPFLSLWDWLRQV HQ $PD]JRQLH EUpVQDEHDQH /p JDIOUH H/ i ¥
VRQW OD =&,7 HW OD =&$6 TXL SUpVHQWH@\® HEH 6 VF XH 1D G
YDULDELOLWp VSDWLRWHPSRUHOOH $LQVIOe«L@MW HERWLWAL R
UD\RQQHPHQW VRODLUH TXL PRGLILH OHW ©67 UpF KRBXTI PR
GHV 667 GH O+$WODQWLTXH 1RUG HQ pWR WDXXWHDIXJEHYW
GHV SOXLHV VXU XQH JUDQGH SDUWLHVRI OF\WDRRQHWVW' KR
FHOOH GH OD =&$6 TXL HVW RUJDQLVpHXNWWRQDXNDUUDBL
LQWHUDQQXHOOH GHV FLUFXODWLRQV R FpD QRxDWPRWSE K QU
SUPSRQGPUDQW VXU OHV YDULDWLRQV V SI¥YWWR WHREBRHANOL
GRQW OD IRUPH SULQFLSDOH HVW OH SE®OLHNVWQ O$P BURLL
/*RUJDQLVDWLRQ HW OH W\SH GH V\WMWqWPHEWHRQYH EW L\WH
GepWXGHV HW QRWDPPHQX OFRFRRXOSD®MH FOD GRYrWRDRD]RQ
UHFRQQX SRXU IDYRULVHU OH GpYHORSSHPN®WYWG B\R FH ad
UpVXOWDW FRPSOH[H GH QRPEUHXVHVDQQWHHMN FHWL R W)
O*DWPRVSKqUH

(Q $PD]JRQLH EUpPVLOLHQQH /pJDOHH\OMD HP® \RXUMU E HVQ S\
GplL /H UpVHDX SOXYLRPpWULTXH DX VRO LpMWHDQWHY DERQ
VDWHOOLWDLUHV GLVSRQLEOHV /¥WLWHYHKQ WT XXOHW GHR AR p K
VPpSDUPPHQW RX FRPELQpPHV /epYROXWLRQ WHF KHORDLRIH VX
POWpRURORJLTXHV SHUPHWWHQW G+REWEBRQ YR\ {43 VSOV
FKDTXH GRPDLQH VSHFWUDO SHUVLVWHGOWX $HEVID W D HHO
KDXWHV IUpTXHQFHV HW OJLQWHQVLWp GHY BSHYKUS MWD W
UpSPpWLWLYLWp WHPSRUHOOH (Q HIIHXW OHV ¥DB\MBOWUW HY
OfLQYHUVH OHV FDSWHXUV ,5 VRQW HQQ QW HS DG & FIKQ V6 Ri\P
XQH ERQQH UpVROXWLRQ WHPSRUHOOH WRXWH|RLNWRQ (
OJLQWHQVLWpP GHV SOXLHV /H ODQFHPWMQW GHH @YOL FIRIG\
DPpPOLRUDWLRQ VLJQLILFDWLYH GHV 43 (XSJHUWWDRSHGDOWH

'DQV OIDWWHQWH GH FHV GRQQpHV GRD 4GR\S B UT X B VOHHO
VRQW REWHQXV j SDUWLU GH WHFKQLTXHVGRX®WREDQD XP
SURGXLWYV &0253+ 3(56,$11 HW 7500 % Y  OMD®OXK HFW VOWM M
HUUHXUV GHV 43( SDU VDWHOOLWHR @ D/ FSI08SSTLIHWY & H VX Q/H [
UplpUHQFH FRPSRVpH GH SOXYLRPqWUHYV UNOFB/DBY LG X R HYE
GH GRQQpPHV SOXYLRPpWULTXHV ILDEOH SIQUERBHRRQLH EUpV
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3DUWLH &RQVWUXFWLRQ GH OD EDVH GH GRQQ
EUpPVLOLHQQH /pJl

3KRWRJUDSKLH GH OD PLVH HQ SODFH GNWQR®QV XPRIQW \G
FDPSDJQH &+89%$ | $SOFDQWDUD 0$ %UpVLO VRXUFH &+89

3DUWLH &RQVWUXFWLRQ GH OD EDVH GH ¢
UplpUHQFH HQ $PD]JRQLH EUpPVLOLHQQH /)

, QWURGXFWLRQ GH OD 3DUWLH
&KDSLWUH $QDO\VH JpRVWDWLVWXHXYXH GHY GRQC
&KDSLWUH &ERQWU{OH GH TXDOLWp GHV GRQQpHY\

6\QWKgVH GH OD 3DUWLH
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T, QWURGXFWLR(

, QWURGXFWLRQ GH OD 3DUWLH

'DQV WBWUWLH O REMHFWLI HVW GH FRQVWUXLUH XQ
TXRWLGLHQQHV GH UplpUHQFH HQ $PD]PQSHUERBWH. OLHQQH
30XVLHXUV SURGXLWY GH SUpPFLSLWDWLRQVHUERRTXDOLW p
4& GHV REVHUYDWLRQV DX VRO VR Q\8URGHSIRAD IGEXO +R\& & D QD
FH WUDYDLO RQ FRPSDUH OHV REVHUYDWL@BY GBYDVLWB YV
SOXVLHXUV WHFKQLTXHV GH JpRVWDWLVWIYDXH D EQ OIS BUPWG ¢
VWDWLRQ SDU UDSSRUW DX[ REVHUYDWLR QW LYRRPLOWL QLHTVX HH
HVXVSLFLHXVHY

$SUQqV OD SUpVHQWDWLRQ GX UpVHDX BOQXWUKFEMWLR QT &
EDVH GH GRQQpHV SOXYLRPpPWULTXHVY SHXW VH UpVXPHU H

/H EKDSLWUH FRQVLVWH j FRQWU{OHWp FXSION BAD MWRQ W
SOXYLRPQWUHVY UHWHQXV VXU OD UpJLRQ KBUXREH PDSEW RR
PDWKpPDWLTXH TXL SHUPHWWH GH GpWDEKB UWMQEHLBGWR Q (
SOXYLRPPWULTXHWWDWQVLPN WXIDRYD GLLQIOXHQFH EXIIHL
FOLPDWRORJLTXHV HW VWDWLVWLTXHRP DDUHAWDPX ¥ RQHL @ D
LQGLFH GH YDULDELOLWpP 9, HVW DORUWW®WPILEXWS R QU Gk
DSSOLTXp DQQXHOOHPHQW RQ pOLPLQH OHRUGRQYPH VDEQ X
SDU UDSSRUW DX[ LQGLFDWHXUV j YRHVLGRQI¥IHVVRHUW R
6FKPpPDWLTXHPHQW RQ SHXW LOOXVWUHUHOGHFRQRANGXUE
SUPVHQWpPHY GDQV OD ILJXUH

/H EKDSLWUH HVW FRPSRVp GH WURLV WHVWV GF
SOXYLRPpPWULTXHV FRQWU{OpHV HW LQWHUSROYPHV G2Q
YDULRJUDPPH DSUQV OH /48D Y/HD 2MHHF R R WT % H R&X2 &D OH\GD W L F
XWLOLVpH DILQ GH UHSpUHU VL OHV YD HOUH SO YAREE
QHWWR\pHY RQW XQH PHLOOHXUHUNRUHYVpDOWHMVR Q HD ¥ & F /CH
NULJHDJH GHV GRQQpHV FRQWU{OpHVY HVW DORUV DQDO\Vp

(QILQ RQ pYDOXH OD FRKpPUHQFH G XQH EDWVH GH
FOLPDWRORJLTXH GHV UpJLPHV SOXYLRPpWUDD¥HHY DQQXHC
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JLIXUH 6FKpPD GX FRQWU{OH GH TXDPWWhTEHY G RQKPIMHR GICHX EURR LOL
VXU OD SpULRGH
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&KDSLWUH $QDO\WH JpRVWDWLVW

&KDSLWHLDO\WH JpRVWDWLVWLTXH GHV GRC

 QWURGXFWLRQ

/TDIJUpJDWLRQ HW OD YpULILFDWLRQ GH BR{RWYH OFHO
ILQH VRQW GHV WKFKHV ORXUGHV TXL GHPD®GHRMXWHEHRXWVFF
FH WUDYDLO HVW SULPRUGLDO SRXU FKWXNEKNUDNGRFLQKW L
HUUHXUV GHV UHSRUWYV SOXYLRPpWULTXMVGEQ@RLDQRAPHVH
GPEXW GH OD PLVH | GLVSRYVL WD XEW BEVRG K DWW L WHW B Ok
$QDO\VDY$S MXVTXTY] LQFOXV 30XVLHXUV DLWHMVSHRXD \
VIDIIUDQFKLU GTHUUHXUV pYLGHQWHY GHV UHSRHWW GHV
FKDSLWUH HVW OD SUpVHQWDWLRQ GTXQW RHPMWK G RIDRID @
ILDELOLWp GH OD EDVH GH GRQQpHVDGHHWp ljp 86 RV HH XRHW R
JPRVWDWLVWLTXH

&H FKDSLWUH HVW FRQVWUXLW HQ GHXQ mpWBBHW OB
FDUDFWpPULVWLTXHV GHV GRQQpPHV SOXYLRPPWAUPTXHV HQH
SODFH SRXU OD FRQVWUXFWLRQ GH OD EDVH GH UplpUHQFF

SUpVHQWDAMR REHG WO XYLRPpWULTXHV

'DQV FHWWH pWXGH OH\WWGERBQR¥HNQORIQND BOILQUHNS U H
&RRUGLQDWHG 8@IZ&HUNMDOpVIHDHK XWLOLVp HVW FRQVWLW X
SpULRGH /D ILJXUH PRQWUH XQH GSOWYLERWWEA\
UHWHQXV /D EDVH GH GRQQpHV SRVVqGHUXEBYAHWRQLWp P
NP3

J)LIXUH5pVHDX GHV VWDWLRQV PpWpRUROR LETOHHW jGOis [CF1$ & ©
TXRWLGLHQQH HQ $PD]JRQLH EUpVLOLHQQH /pJDOH
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/D TXDOLWp GHV GRQQpPHV SOXYLRPpW UUW TOHH W ISR O V8§ 1G
GRQQpPHVY SURYHQDQW GHV GLIIpUHQWHYV VWPORDLRIH RH X
WHFKQLTXH 'HV YDOHXUV PDQTXDQWHYV HWTXE VXQ\® & HDR\C
ERQ VXLYL GH OD YDULDELOLWp VSDWLRBHPSRY BE 03D GHH\O
SURGXLWY VDWHOOLWDLUHY 3HQGDQW @A D X Q M RXUNS REQ(
JOREDOH GH GHV GRQQpHV ILJXUH 6XU OFMQVHPI

GHV SOXYLRPqQWUHVY RQW XQH GLVSRQLEH@®WWp MRWUQ

,O QTH[LVWH SDV GH IDEFWHXU GH pSHXUQHM GRIY W pil
WHPSRUHOOHYV SULVHV HQ FRPSWH &BIQ@W H HWIW K QHV R & YH
MRXUQDOLqUH GRQQpH HVW PDQTXDQWH O REVH UFRPWHRQ
GRQQpH PDQTXDQWH 2Q QRWH DORUV XQH GGMSREREQPHW
GH SUpFLSLWDWLRQV

JLIXUH 'LVSRQLELOLWpPp TXRWLGLHQQ@KHI/HVXGRQO SHV ISFOGH LRPpWUL

,O H[LVWH GLIIpUHQWHY PpWKRGRORJLH\GRERPWH VY pU
SOXYLRPpPWULTXHV 'HV WHVWV VWDWL\WpULXHNVYWBPSBHHR
FRPSDUDLVRQ G XQH VWDWLRQ FLEOH DX[pBO®XWp\SDRERQHE
GPpWHFWHU GHV YDOHXUV GH SUpFLSLWDWLGREDHM U XRQOH\X
GLIIpUHQWV RBRQWMSHWYWH7HDP RQ &OLPDWH &KDQJH 'HWHF
' QGLFH®&'0, *3&& QH VRQW SDV DGDSWpV IXWHHID pW XGHH
$LQVL &MH@O FRQVWUXLVHQW XQ LQGLFDWHXU SUREI
O KLVWRULTXH GHV GRQQpHV OD FRPSDUDLINVR[QSDRIGERW®Y
VDWHOOLWDLUHVY HW PRGQqOHV FOQPDWRQR OHNK W\ S RHU WRQ
QXOOHV HW GHV YROXPHV SUpPFLSLWpNQIFHS RUWDWWIL UM &
GH NP DILQ GH FRPSDUHU OHV YDOH®V VY BEXQMH VW DPW L
SUpIqUH SUHQGUH HQ FRPSWH XQH GRQQpH UpJDRIQDOH L
GYRSWLPLVHU OD FRPSDUDLVRQ DX YRLVL@BYVHFKBIP S3& & H
SOXLH j OfpFKHOOH PHQVXHOOH 2U RQ WRWOWILG\YD®WHX I |
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&KDSLWUH $QDO\WH JpRVWDWLVW

ODLVVHU DSSDUDVWUH XQH VWUXFWNKO® NV $TRXIUDH IGHM S U
FRQVWUXLW GH QRPEUHX[ LQGLFDWHXpPYqQHKPRH QWY ER/LP B ¥
HIWUrPHV S$IOW[BEQGHYLQH\ DQG %DWHYV QRWHQW O LP¢
GRQQpPHV GH SUpFLSLWDWLRQV j SDUWLUXGHNVW HD G BDRE H
YpULILH OTKRPRJpQpLWp GHV FKDPSV XG+O S Hp BEXKIQHDWHR Q"
5XGRIOM DO

/H 4& SURSRVp GDQV FHWWH pWXGH DGRBE®HQGBQVELK
PHVXUHV VDWHOOLWDLUHV Q HQWW HIDN YDV GDWY VRQHGHE FF
SDUWLU GH OD EDVH GH UplpUHQFHTKR QRVAGH QW GE& M @A
DQRUPDOHV GH WDX[ GH SUpFLSLW DW MRIQYF B YRLOF] LAPHD\O 18 RSQRC
FRPSDUDLVRQ HVW RSWLPLVpH DX UpVHDX RXKW 0S/0 XGYH. RC
JPRVWDWLVWLTXH

SUpWUDLWHPHQWY GHVY GRQQpHYVY SOXYLRPpPpWULT:

3OXVLHXUV YpULILFDWLRQV VRQW UpDWDWEPHMWVEH OBY
OfDQDO\VH JpRVWDWLVWLTXH

&RPPH pYRTXpH SUpPFpGHPPHQW GH QRPEUHXVHV °
ODFXQDLUHV HW OH WUDLWHPHQW GHYV HYIMO HDYORW \G
SUREOpPPDWLTXH 'DQV QRWUH pWXGH FHV GRQQpPH\
UpDOLVHU XQ DMXVWHPHQW HQ SUHQDQW H@HWFRPSYV
7RXWHIRLY FH SURFpGp LQWURGXLUDLWRX® B LFUDEHOH
ORUV GH OD YDOLGDWLRQ VWDWLBRQUYH\G R B GG
VRQW DORUV QRWpHV QR GDWD 1D1

&KDTXH YROXPH SUpPFLSLWp QRQ QXO LQWHUYHQDC
PDQTXDQWHYV HVW HQUHJILVWUp FRMRWH DX OHOXQU PDQ
HIITHW FHV REVHUYDWLRQV SHXYHQW rWUHOIW FXP
REVHUYDWLRQV PDQTXDQWHY DQWpULHXUHYV

/JHV FRRUGRQQpPHV GHV SOXYLRPQWUHV IRRU®ILH}Y SD
GH FDOFXOHU GHV GLVWDQFHV QRQ ERSRVMDQ W QS
WUDQVIRUPHU OHV FRRUGRQQpPHV GHV GRQQpPHV HQ
OHV FRRIME®R GRWUp GpFLPDO VRQW GHV PHWHIHV G L
VSKpULTXH GH OD 7HUUH WDQGLV TXH OHVDFRRRUGRZC
OD VXUIDFH VSKpULTXH /GXSURREH WXKRQX 878 GD/Q Gpl
GIXQ SRLQW GH UpIpUHQFH ORFDOLVp GLIIpUHPP
OTKpPLVSKqQUH 6XG OH SRLQW GTRULJLQMPH&MW VLW
OT(TXDWHXU HW | NP j Of2XHVW GX PpULGLHQ FH
3RXU OJKpPLVSKqUH 1RUG OYRULJLQH HVW SBLVH V)
GX PpULGLHQ FHQWUDO GH OD ]JRQH FRQVLGpPUpH &l
GDQV OH VHQV GHV PpULGLHQV / $REFRRXSBpH BHQD \FILQL
EDQGHV 870 GH j G 2XHVW HQ (VW RHFWD LKW pl BRD®
O +pPLVSKqQUH 1RUG 2Q WUDQVIRUPH OHV FRRUGR
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GpFLPDX[ HQ FRRUGRQQpHV 870 FH TXL QRXV SHUF
HXFOLGLHQQHYVY HQWUH FKDTXH SDLUH GHV VWDWLRQ

OpWKRGRORJLH GH OTDQDO\VH JpRAED/WLVWHYT Xt

&RUUpODWLRQ VSDWLR WHPSRUHOOH

$ILQ GIYDSSOLTXHU OH 4& RQ VXSSRVH TXHWMHWLRIQV XI

GRQQPWRQW FRUUpOpPHY DYHF OHV GRQQPHWRQ RIIQMQHVOH]
VWDWLRQV VRQW FDOFXOpHV SRXU OTHQVHPEOH GHV VpULI

_ coV(R(x,t),R(x',1))
o(R(x,t))a(R(x,1))
Z-l HVW OH YHFWHXU @HNRI%@DVDM@@LDQFH HQWUF
WHPSRUHOOHV GHV \L[N@MLWHVW\RQS[OEDHMNVW\@H

JHMLJIXUHV HW PRQWUHQW j JDXFKH OH Q®BYH GH
SDLUHV GHV SRLQWV HQ IRB R\ IR G ULDLTRL®NWH G HG E X AOD@\F

7 MRXUV 7 MRXUV 7 MRXUV HW 7 MRXSDLUMHWYFROH (
SRLQWY GDQV XQ LQWHUYDOOH GTLQW K K5 IL N @/DAQUFHH W STHW L
NP j GURLWH GHV ILJIXUHV &HWWH GHUDDYWP QW IR D PIpW
FXPXO GHV GRIXEHY WUHQWH MRXUV VXU OD SpULRGH
REVHUYH XQH GpFRUUpPODWLRQ FODVVHIXHHW) DRQFWLRQ
% XDURAXH DO TXL HVW pOHYpH SRXU OHV SUHPLHUV NI
TXRWLGLHQQHV 7 MRXU GH OD SpULRGHOD HpBVPFEH OGHR QW
j UHIOdWIWGWYDDLDELOLWp VSDWLDOH GHV SDMWILEQWD
DXJPHQWHQW DYHF OD SpULRGH GHWXPXO0 GHVDERQQR WW Ut
TXH OJDPSOLWXGH HQWUH OHV FRUGFNRDWLRBYVREQHPHY
OfLQWpPJUDWLRQ WHPSRUHOOH &HWWBHRERHQWNYWIGRQV HI/LV
XQ LQWHU TXDQWLOH HW XQ pFDUW GIRWWPH @B VP& HYV/Q BRIU K
SOXV LPSRUWDQWYV (QILQ OHV YDOHWURQWHFRGH QIQ Y N QG H
SPULRGHYV FRQVPFXWLYHV GH FXPXO GLPLQX®IQWHDYXF O
YDULDELOLWp GHV FRUUpPODWLRQV PRUH@QYH¥F DHWHGRO!
SOXYLRPPWULTXHV FXPXOpHV $ILQ GH BRWYVOWDUX\L WOHD O/HFN
UHWLHQW OHV FLQT SPpULRGHV GH FXPXOV FLWpHV SUpFpGF
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&KDSLWUH $QDO\WH JpRVWDWLVW

JLIXUH 1XDJHV GHV SRLQWYV GHV FRUUIHODWY RQY IRQV WIpRIQ H&H W HIPLS/RAUL
SOXYLRPGQWUHV j JDXFKH ,Q AU FPIOE WO pG HWX B RUQH Q. DW/IHRIQG L VWD QF H
SRXOHV SpULRGHV GH FXPXOV GH MRNBXU 7 MRXUV 7
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JLIXUH 1XDJHV GHV SRLQWV GHV FRSRIPIODOH\R GI\D G RIQ FWHLLR.GI \G MAH /S LV \
SOXYLRPgQWUHV j JDXFKH ,QPWUFPIOEGWY pEHWX BRUUH QQWIHRQGLVWDQFH
SRXOHV SPULRGHV GH FXPXOV GH 7 MRXUV HW 7 MRXUYV

2Q VILQWpUHVVH SDUWLFXOLQUHPHQW XMX[ GRQMH\H/
FRUUpODWLRQV VRQW UHODWLYHPHQW TIXILLEGHWVVLRDXW AR MWL
OfLQWpJUDWLRQ WHPSRUHOOH &HWWHJHDDEFVRFRUBUPGBW I
SOXYLRPpWULTXHYVY HUURQpPpHV /IDSSURFKH YDDLRHID SKOLXN\
VSpFLILTXHPHQW OD SUREOpPPDWLTXH G HH YDKUOL\DHE DO MO\ VB LE
HVW SUpOLPLQDLUH j OTLQWHUSRODWLRQ SDU NULJHDJH GI
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&KDSLWUH $QDO\WH JpRVWDWLVW

YLIXUH 'LVWDQFH GH GpFRUUpODWLRQ EBVIBREWYWRQGEHSUP OULYRIE® H D VBV
GRQQpPHV

/[fDSSWRRKHRIJUDSKLTXH

/ID JpRVWDWLVWLTXH ODWKHURQ IRXUQHW GHYV
SURSULpWpV VWUXFWXUHOOHYV GHV SKpQd&RRPH D KM HKOVDWLPWDHAOL
'‘DQV FHWWH VHFWLRQ RQ XWLOLVHVWHXG@HVHDYW GRQII

OTLGHQWLILFDWLRQ GH OD VWUXFW)@E[I-V % Q L Wp \OXHO WHODMP 35
IRQFWLRQ DOpDWRLUH OD WHFKQLTXH GXWNBRJIGBJIMWARXX

EDVpH VXU OHY(N) ULRIUQPMHDQG +XLMEUHJWV SRXU
VSDWLDOH GX FKDPS GH SUpPFLSLWDWLRQWP PH YOIDU VRIFPUD F
HVSPUDQFH GHV LQFUpPPHQWYV TXDG UD\SLWOHWL RQW B ORIY
OfLQWHU GLVWDQFH K HOQWUH OHV SRLQWYV GH OfREVHUYD!'

fyT(h):%E(R(z,T)—R(u,T»Q

/IH YDULRJUDPPH H[SPpULPHQWDO SHXW XUWHM ULSD WU D 6l )
HYVSpUDQFHV SDU OD PR\HQQH DULWKPpWGEXXHD WBIR PURBERRCH
PR\HQ HPSLULTXH 3DUPL OHV SRVVLELOKRWLPM VWG HO/H PHRRSG
HISRQHQWLHO TXL VIH[SULPH (T

Y(h)=C, = (C=C)l1-exp(=h/d)]

2« OHV WURLYV SDUDPqWUH& VI@Q—N,&OHIGKD)O]HI—U/DQSMSGWI—VDUL

G /H QXJIJHW SHXW rWUH XWLOLVp SRXU GpFDPPH XKQH S
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OfRULJLQH TXL SHXW rWUH GXH j L OD IDXEOWH BYI QWFKW  (
HW RX LL GHV HUUHXUV GH PHVXUH HDQWXPHHFNB VRN RO
TXRWLGLHQ GH FKDPSV GH SOXLH LO HVW FSDIWURQWLVXNFE
GH WRXWHV OHV UpDOLVDWLRQV DILQ GITXQWH HHQXQXEEB RV
TXH OHV FKDPSV RQW GHV FDUDFWHUEMBWPXERXVYWDODQV L ?Y
FRQVWDQW 'DQV FHWWH pWXGH RQ XWMODWHUDBDY % BIS\EXIWR F
XQ YDULRJUDPPH QRUPDOLVp pODERUp HGG DWW XODWDIUN OFE DI
FKDPSV .LHWWHOWVWHU

3bUu OD FDUDFWpULVDWLRQ GH OD QpFRUWU BlQDIWR QR [CR-

OTLOQWHWK G YWBOERJUDPPH HVW RWLOLYW &Ky G WOWR QL
SRXU OH 4& $YDQW OfDQDO\WVH GX FRQWUNBB RIH TKHD DD O/
SRXU OHV GRQQPHV SOXYLRPpPWULTXHVV VXU OD SpULRGH
ILIXUH /JH QXJJHW GH OD FRXUEH GWHWH Q-B/DAD MH/ \HR/AN. pj
HUUHXUV GH PHVXUH TXL GRLYHQW HAWYHD \G p R/GI FHW MH D SDXU p
YDOHXUV GX YDULRJUDPPH HPSLULTXWD @BV X pNVGBIXI[Q Ly
IRUWHY HW SUpVHQWHQW XQH GLVFRQWKQXIUWM®K GRS RLQWD
GLVWDQFHYV

/H FRQWU{OH GH TXDOLWp FLEOH O H? S\RWDIWDIQRND \G pRXD.F
DYHF OHV VWDWLRQV YRLVLQHV ERQYWHWW H BpOM GHD HR G HW
GLIIpUHQWHY GLVWDQFHV GH FRPSDUDLVRQWD X HWRHQXIQ
FRUUHVSRQGDQWHYV j HW GX VLOO GX YDULRJUDPPH

JLIXUH 9DULRJUDPPH FOLPDWRORJLTXW LGRH) 6 BAQPRIY EBUWHX SAHPWF L SL
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&KDSLWUH $QDO\WH JpRVWDWLVW

/IHV LQGLFDWHXUYV FOLPDWRORJLTXHV

30XVLHXUV DXWHXUV RQW GpYHORSSp G UF WOV U
FKDQJHPHQWY HW OHV WHQGDQFHWFOL®BWRWYXBENDX[ pFK
RX JOREDOHWW HDO $OH[HWGHY 3DU H[HPSOH OY(7&S§
D FRQVWUXLW LQGLFHV EDVpV VXU OHVSUpFLSH QDHWL R
O LQWHQVLWpP HW OD GXUpH GHV mpWiRGIIRHRQ \D F&IRRIVW LGT ®F
LQGLFDWHXUV FOLPDWRORJLTXHV FRQVWUXLWY VXU OD Spl
LQGLFDWHXUV GpFULYHQW OHV RFFXWUHQGH®HGH
YPULILHU OHV UHSRUWY GH YDOHXUV QRH OKXP &KV LV
FDUDFWpULVpH SDU OH QRPEUH GH MRXUV \FBWVRBX VLI
PD[LPXP '0$; :0$; HW OD PR\HQQH '0($1 :OVHFIGHW Sp
KXPLGHV VRQW FDOFXOpV
LQGLFDWRWMQVDERQQH GH OD GLVWULEXWLRQ GHYV
HQ TXDQWLILDQW OD SURSRUWLRQ GH MRXUWLSIGZXYLHX
i VHXLOV PP PP PP HW PP @ORWYRQMbL BH V!
1% 3 1% 3 HW 1% 3
OKMHUQLHU LQGLFDWHXU HVW OD SUpFLSHWDWYRDOMR
GH MRXUV QRWpH $9*
2Q QRWH TXH OHV YDOHXUV PDQTXDQWHY QH VRQW SDV LQ

,QGLFH GH YDULDELOLWpD

3RXU XQH VWDWLRQ GRQQpH FKDTXH FRWXODPO DWRLRIQ |
VHFWLRQ HW FKDTXH LQG HNVW HREP SPQLP P WOR0 R'.ILT K K|
FRUUHVSRQGDQWH GHV VWDWLRQV YRLVLQMY YMOBXKUpGH C
VWDWLRQ HW OD YDOHXU PRNN®@BS GIpRH YRIX G X0 YRQ 8 L BB JF
(T

1) -I(x+heA)
@)+ I(x+heA)

ND,(x)

(W SRXU OD FRUUPODWLRQ j XQH SpULRGH GH FXPXO GRQQ|

cor(R(x,T),R(x+h € A,T))—cor(R(x+heAT),R(x+hecAT)
cor(R(x,T),R(x+heAT))+cor(R(x+heAT),R(x+heAT))
8QH 1' SRVLWLYH QpJDWLYH VLJQIOHMNUNX N XS WIWHXW HR'Q LK
DX[ YDOHXUV PR\HQQHV LVVXHV GHV VWDWLRGQGYTRERHRX®H
XQLIRUPLWp HQWUH OD VWDWLRQ HWpWHNVSHRIPVHVWQW W QMW \G B

OHV YDULDELOLWpPY GHV SUpFLSLWDWLRQV HQWUH OHV VW]
JLODOHPHQW WRXV OHV LQGLFHV WDHXOUHDSSHOR QW GJ

GH YDUODELOLWDp

ND o (x)=

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



S TND, () + Y NDor (2)
N

NDs

Re1,,, HVW OH QRPEUH GHV LQGLFHYV

VI(x)=

7TDEOHDMKMY TXDWRUJH GLIIpUHQW¥MWIQRUWHHOLYRNMY FRQVWUXLUH OfLQG

1f 'LIIpUHQFHV &RPSDUDLVRQV GHV FULW{q
1RUPDOLVpPHV OHV VWDWLRQV DS
1'$9~* PR\HQQH GHV SUPFLSLWDWLRQV
1''0%; SpPULRGH PD[LPDOH GH MRXU FRQ\
1''0($1 SPULRGH PR\HQQH GH MRXU FRQV{
1':0%$; SpPULRGH PD[LPDOH GH MRXU FRQV
1':0($1 SPULRGH PR\HQQH GH MRXU FRQVp
1'1% 3 SRXUFHQWDJH GHV MRXUV SOXY
1'1% 3 SRXUFHQWDJH GHV MRXUV SOXY
1'1% 3 SRXUFHQWDJH GHV MRXUV SOXY
1'1% 3 SRXUFHQWDJH GHV MRXUV SOXY
1'& FRUUpPODWLRQ PRVHQQH SRXU X(
1'& FRUUpPODWLRQ PRVHQQH SRXU X(
1'& FRUUPODWLRQ PR\HQQH SRXU XQ
1'& FRUUPODWLRQ PR\HQQH SRXU XQ
1'& FRUUPODWLRQ PR\HQQH SRXU XQ

SHSUpVHQWDWLYLWp GH OD PpWB&RGH j GIDXWUH

3OXVLHXUV IDFWHXUV SHXYHQW SURYRTUXpIRIL XIQMD MR IURN
DX[ pFKHOOHV ILQHV L OD WRSRJUDSKLH HWQWL OfTRFFX

L / DOJRULWKPH SUpVHQWp FL DSUQqQVYDQUH BWHRGVSDS DK
GHV SOXLHV OLpPHV j OD WRSRJUDSKLH SRXIG i HX$ RN ROR G
EUPVLOLHQQH /pJDOH HVW XQ SODWHDRMVHREO BH X% K\H J&D®E
OLPLWpPV j FDXVH GH JUDRXGHYURQG X O DVKIYRIXYH DOWLWXG
GpSDVVH WUQqV UDUHPHQW OHYV P $ OLGMAp WBIRHXQpBX &
SUPpFLSLWDWLRQV OfHIIHW RURJUDSKLTXHIJSBROWFGDRYWUT
5XGR®I DO (WDQW GRQQp OH PDQTXH GH PpWD GRQQpHYV
VRQW H[WUDLWHV GX SURE XHROR.DERYBIGEHKOHHUpPVROXWLR C
GTHQYLURQ NP SRXU SOXV GYLQIRUPDWLRQWLWKW W S QWL
FKDTXH SDLUH GHV SOXYLRPQWUHV VIpWHQG GHqWUHWqW |
DXGHVVXV GX QLYHDX GH OD PHU ILJXUHV OD@WLIOHWHBOR)
DOWLWXGH HQWUH GHX[ VWDWLRQV ISRWUUG B W DQHPNQGWH |
GH NP HW GH NP VRQW UHVSHFWHWHPHQVWSL®WL FHN
GRQQpHV GIDOWLWXGHV IDLEOHV QH VRQW DIDL\D ESLUOLWHY (
SUpPFLSLWDWLRQV
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LL /D SUREOpPPDWLTXR6®&H W PHM GG ESLBMH WERQV H\
DSSUpKHQGHU HW HVW ODUJHPHQW GLVFAXWH R UFHRAMDRNPL
DPD]JRQLHQQH HW GX UpFKDXIIHPHQWHRODPDWRRKW DO®REDC

SURJUDPPH ,OWHUJRXYHUQHPHQWDO 3DQHB3&&! &OL]
/TDIIHFWDWLRQ GfXQ SOXYLRPgWUH j XGHpE6 VHVWS DALW & &
7RXWHIRLY DX[ pFKHOOHV VSDWLDOHY KRASLWDHVRKR XX O
OTHIIHW GIXQH 26 VXU OD YDULDELOLW pW®EHHW SHWWF LKSDWADDV
3UHQRQV SDU H[HPSOH GHX[ SDLUHW I& IV MWCHVH R QR sV %@
HQ VDYDQH HW ' HQ PLOLHX XUEDLQ &R PP HHWODY DR WX U+
26 VXU OD YDULDELOLWpP GHV SUpFLSUWIDN URIY V" HYWHH ¥K
SPULRGH GIpWXGHV U FHRGWILDLHAHHQ W WERXILRMHY RQW Y X
XUEDQLVDWLRQ GplIRUHVWDWLRQ PLVH HQ FXOQWMXUH FK
WHFKQLTXHPHQW DVVRFLHU FHWWH Y PHQDE DGH®RQLWL b RIQV
TXDQWLILp DYHF GHVY GRQQpPHV FOLPDWRPLRIW P ¥ HM XWUW® KLQ
SRVH GHV SUREOQGPHV pYLGHQWY GH SRQGpYDXLRW LOH VK]
GHV PRGgOHV GH GpIRUHVWDWLRQ PRQWUWQW FSENWH UY W MN ¢
07,3&& $LQVL FHUWDLQVHE/XBG® X UZRWWDOFAXIYRB H\ $
"HUWK PRQWUHQW TXJHQ SOXV GH OD GLPLQXWLRC
IRUHVWLQUHV PRLQV LPSRUWDQWHY ODGEMpV \DRV BRIV DK WF
SURYRTXHUDLW XQH GLPLQXWLRQ GHV SUPFLSLWDWLRQV

7RXWHIRLV OF,3&8E&HQRWHFLSHWDWLRQV HW OD FRQY
FURLVVDQWHY HQ $PD]JRQLH GXUDQW OHY¥ 6HWV QUEIDWMB\KG p F
SUPFpGHPPH@N VXJJqUH TXH OD GpIRUHVWDWLRQ QfHVW
FKDQJHPHQWY RERMWUHW ®MDGRQW VLPXOp OHV HIITHWV Pp)
GpIRUHVWDWLRQ DPD]JRQLHQQH VXU OD GHR XPFRKGIq OH PE WY LG
%UD]LOLDQ GHYHORSPHQWY RQ WKH 5HJLR QPIBSNPR OBK H
UpJLRQ GH OD %5 ,OV RQW FRQVWDWpFHXAXQDFRRSEHU
O LQFLGHQFH GX YHQW GH OD GplRUHONBRGRIQHOW GHp
O DWPRVSKqUH j O pFKHOOH GH SQWV EHXUND F\W AR UY H3/H GP:
U{OH VXU OD WHPSpUDWXUH GH HW CHDWERQPFEELMDWDR QI
SUPFLSLWDWLRQV GXH j XQH 26 UHVVGHD QY FKHHWEBDGH HW «
WHPSV DYHF OfLPSOLFDWLRQ GH QRPE WY& X{RIQFOWHNURQ L QDM
WRXWHV FHV LQFHUWLWXGHV OfLPSOpNRQWGMALR@R GGpt
SOXYLRPPWULTXHV GIXQH VWDWLRQ j OfDXWUH QYHVW SDV
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JLIXUH $OWLWXGH GH OT$PpULTXH GW 6XZ3 H [ WUWHFRNVKHYHGXpSBREWILRQ V
NP

JLIXUH 5HSUpVHQWDWLRQ GHY DOWLWXG&E66B X YH® W d\W] UKD X WH. G IDM_ M
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&RQFOXVLRQ

/JHV VPULHV WHPSRUHOOHV GHYV SOXYDRRYWHW W XRIXQ
SpULRGH $SUQV GHV SUpWUDLWHPRIWWN 68D VVRJDX)
DXJPHQWHQW HQ IRQFWLRQ GH OfLQWpJUBWQRO® WLHRRXS &WH
GLVWDQFH HQWUH OHV SOXYLRPqWUHV RHKPFURBFHIUG B WLHRX
GRQQpPHWWPRUWHKY YDULDELOLWpPV GHV SUpPFLSIGWDBWDRBMYV C
SHXYHQW rWUH DVVRFLpHV j GHV HUUHXUV GH{ FHH SRQWW D I
DYHF XQH SpSLWH UHODWLYHPHQW LPSRUWDQWH

$ILQ GH GpPpWHFWHU OHV HUUHXUV SRWHROM HBQHERE
LPSOpPHQWHU XQH PpWKRGRORJLH EDVpH VWU ~RWPCSVD LN
HW FOLPDWRORJLTXHV FDOEXOpV SRXU FKDTXHFE ISQXTYXHRWP
JPRVWDWLVWLTXHVY GDQV OH FKDSLWUH EVHW DLP8 D FR\QV K
OfRURJUDSKLH HW GH 026 VXU OD YDUOHDEEODILW@UBW Vp BF
SUPpFPGHPPHQW RQ GpPpFLGH GH QpJOLJHUWRDWHNY GYpHIKG BY F
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&KDSLWUH &RQWU{OH GH TXDOL

&KDSLWUH &RQWU{OH GH TXDODWY GHV C

 QWURGXFWLRQ

$ OfpFKHOOH LQWHUQDWLRQDOH OD YPBRK pLUADWFIR G HC
GRQQPHV SOXYLRPpPWULTXHV HVW UpDOLVIpHXBY QN[GH3 Q&K P |
5XGROW DO 'DQV FH FKDSLWUH RQ DSSOLTXH XQ FRQ
WHPSRUHOOHV HQ $PD]JRQLH EUpVLOLHQBEFH IJ®WH DS EDW |
UpIpUHQFH VXU OD SpULRGH

$ SDUWLU GHV WHFKQLTXHV GpFULWHYV ®K FKIDBEMAHH G
YDULDELOLWpPp GRLW SHUPHWWUH GJREVHUN U OWHNVqG R Q @A
DSSRUWHQW OHVLIPRUWLIVGBW @RRVPHY GpWHFWpPpHV 8QH |
SURFpGp GYpOLPLQDWLRQ GHV HUUHXUYD DG E DWHIS BHW&R @ Q
LQWHUSROpPHY LVVXH GH FH FRQWH YOW H\ W VMMM HV)WW TR Y
DQDO\WH FOLPDWRORJLTXH HVW | p®X IMHpX ®HLGR®H YV LARI
HOQHWWR\pHV

/I MfLQGLFH GH YDULDELOLWp VHQVLELOLWpP DX YR

/D ILIJXUH PRQWUH OD GLVWULEXWLRQ GHV YDOHXL
FDOFXOpHV SRXU OD SRSXODWLRQ UHSUpVHQWDWLYH GX U
/D ILIXUH SUpVHQWH OHV ER[SORWYV GOIMWp 1SRXW GH C
UHSUpVHQWDWLI GX UDQJH GH NP

/D GLVWULEXWLRQ GX 9, ILJXUH PRQWUHWXQH FRQF
SOXV GHV WURLV TXDUWV GHV YDOHXUY GIXW,SHRF®H GRP
SOXSDUW GHV VWDWLRQV SUpVHQW IB®IW BRIWULQ@®MFIDRAQH/X §4
VWDWLRQV YRLVLQHV /HV VWDWLR QW VGMSAK B QNKYXEWH R QM
SUpVHQWH OfpFKDQWLOORQQDJH GHV 9, DYIOMWBOHL@MW BUY
QpJDWLIV /HV YDOHXUV IDLEOHWGWW RRUILQIOWD WMR QD \[RX
GHV WDX[ GH SOXLH H[WUrPHV VRQW ®HY BNQARKUYDYp D\
9, ILIJXUH &HV UpVXOWDWYV VRQW FRXEGRERUP® SDU OH
UDSSRUWHQW TXH GHV HUUHXUV V\VW pP\DWRQX\H ¥ DoXHAD HP\H B!
VRXV HVWLPDWLRQ GHV YROXPHV UpHOW ISH\WNL SSLHV pAH Q 8
GIpYDSRUDWLRQ H[ B6HYUXN

7DEOHDMNPTXHQFHV FXPXOpHV GH OfL@WILRH GH Y DUWRIEV. GLW W Bl Q FIH
G ?RFFXUWHQ
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JLIXUH 'LVWULEXWLRQ GH OTLQGLBMX G B QWHU LAY EGUBH SWpp BB © W/IDWXIpl GHV |
GH HW NP

JLIXUH %R[SORWYV GHV 1' HW LQGDF$SpBHRGIHUGHD EWAIGW Y b RXU G

/HV LQGLFHV 1'0$; 1':0$; HW 1'1% 3 SUpVOIQW HHQW G
GLIIpPUHQFHV HQWUH OHV YDOHXUV @WELPODHVG HW UMD
TXDQWLWDWLYHV VRQW H[SOLTXpHRSKRDH GHVV I BHW H\Q & DR
HQ FRPSWH 8QH YDOHXU GX 1'1% 3 QpJDUW YGHVSUQELISH VKD
LQWHQVHV VXU OD SpULRGH pWXGLpH 8QH YDWHGAH VDG
SUpFLSLWDWLRQ VHQVLEOHPHQW SOXV IDRIQRQYW TRHVDGINV
1'$9* 1':0($1 1''0($1 HW 1'1% 3 SRVVgGHQW SEHKW LQWEHUHX
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&KDSLWUH &RQWU{OH GH TXDOL

/HV LQGLFDWHXUV DIIHFWpV VRQW FDUHPRRYUHOQN SRUUX Q)
PpGLDQH SURFKH GH OH IDLEOH LQWHUYTIDHWLHH HW ®
GpFLOHV GX 9, SHUPHWWHQW GH GRQW $®MNYQRB PHX\DULLT YWHRW
ERQQH TXDOLWp 2Q SHXW FHSHQGDQW HQYLVDJHU GIpWXGC

/D ILIXUH PRQWUH OD GBYWQ LEPXDYRRQHV B D PMLDOOLHH @C
LQWHUSROpP VXU XQH JULOOH UpJXOLQqUH GHGH f [NP f/I[BR>
FDUWRJUDSKLH SUpVHQWH TXDWUH UpQWR/Q G HFD U DHF WYDE @
UpSHUWRULH VL[ SOXYLRPgQWUHV DYHF GINVj GRPQWHV GYXY
DEVROX VXSpULHXU j SRXU OHV WURLW QDQVHW X &HW &
Of(WDW GH OT$PD]RQDV Re OTDFFqV DX[ GRQQpPHV SHXW rw

JLIXUH &DUWRJUDSKLH GHV 9, GHV R QDK ELWRFIWUHY HH GPIDOH VXU O
SRXU OH UD\RQ GTLQIOXHQFH GH NP

7TDEOHDXOXYLRPgWUHY DYHF GHVY GRQWpPHYV SN VIR G XA/HH G'HGYHIMHH
'LVS 'LVSH $0

1RP (W &RPP> OR| OIL 9, 9, 9, AXRV PHQV: P

JORUL o %RFD
3HL[R $FUL
6HULQ . %RFD
&DULC $FUFL
+XPDL $0| +XPD
ORQW . ' 1RYE
$OHJ $ULS)Y
%HDE $0 7DSD
)D] 6 .o SLIXC

SDLPX 3DUI
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(WXGH @G'WWWIDWLRQ %HDED 7DSDXD $PD]JRQDV

&HWWH VWDW LjRO® HOWDW D\WRKBELVpH 6 HW ORQJLWXGH
GH 7DSDXD GDQV Of(WDW GH Of$PD]RQDV G/H QRPHWH GGD\
XQ YRLVLQDJH GplLQL UHVSHFWLYHPHQW SDU OHMXUWVUDQJ
FRUUHVSRQGDQWHY GHV 9, VRQW IDLEOHV FRPSDWpHV j OD
HW /D ILIXUH1' ARQ®H /IBHN/RMD FDOFXOp
/HM LQGLTXHQW GHV FRUUpODWLRQV LQIpERBRNXEWHIX|
SRXU OHV VWDWLRQV YRLVLQHV (Q RXWWH FHMWW B N W DGA-
IDLEOHV 1':0($1 HW 1'1% 3 (Q IDLW XQHPRE&®MKHUFK
TXIHQ OHV SPULRGHV KXPLGHV VgFKHV SRXW FHWWH
MRXUV UHVSHEFWLYHPHQW DORUV TXH OWR/X YD CS-RXUN GPHRY H\Q
YRLVLQHV GLVWDQFH LQIPULHXUH | NP (QVYROXBH OC
SUPFLSLWp VXSpPULHXU | PP HVW GH FRUOPFUSL WD \8RK

SHQWDGDLUHV PR\HQQHV FXPXOpHV 1'$9* RQ FRRQWW & H
PP SRXU OH YRLVLQDJH 7RXWHV FHV LQHPEBDWLR ¥ \L\QIGRF
SUPFLSLWDWLRQV HQ WHUPHV GYRFFXUUEBDRFIHYXHWW GHP RRD
TXH OHV SUpPFLSLWDWLRQV PHQVXHO®RWQMH LADp ¥V WHDWLHRY
PR\HQQH GHV SUpPFLSLWDWLRQV PHQVXHOOHVY GHV VWDWLR

JLIXUH 4XDWRUHNY OYLQGLFH GH YDULDELOULRR\BRXHY W G0 WWD WHWR @G 1B YCH
GH YDULDELOLWpP SRXU WRXWHNPOUR W DWDRRYN HQLWqUBPIXHVW IRXU
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&KDSLWUH &RQWU{OH GH TXDOL

JLIXUH &RPSDUDLVRQV GHV SUpFLDODLWRDOWRQY RMHODEBDGOHY GMNHF OD
SUpFLSLWDWLRQV GHV VWDWLREV WRIRMN 8 VVOWRCFPRHW pEY SR X

(Q RXWUH DXFXQ FRQWUDVWH WRSRJUDSKLOKIHO QWH YV W
FRPPH OH PRQWUH OH WDEOHDX FL GHVVRBXV BIDOWLWXG

7DEOHDX'LIIpPUHQFHV GHV DOWLW X G HHIWW HIHAVU ¥ \WDDV Y RIQW YRQ Vb B BEEDH Q |
GILQIOXHQFH FRQVLGpUp

'LVWDQFH GH FRPSDUDI
'LIIpPUHQFH GHV I
VWDWLRQV YRLVLQ
"LIIpUHQFH GTDOWL
'LIIlpUHQFH GYDOWL

2Q FRQVLGqUH GRQF TXH OHV GRQQpHV G HHRHOMW HGC AW |
VWDWLRQV YRLVLQHY VDQV UDLVRQ D SGIDRIHIHVUHF pIYALVE H Q/\VWI
OD EDVH GH GRQQpHYV
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&RQVLVWDQFH GH OD EDVH GH GRQQpHV

&RQWU{OH HW pFKDQWLOORQQDJH GHV GRQQpHV

'HX[ DSSURFKHV FRPSOpPHQWDLUHYV VRQW YWY ORWNpHV
HVXVSLFLHXVHVY
L /D SUHPLQUH FRQVLVWH | pOLPLQHGRQMV CGRQQARVpE
TXDGUDWLTXHV ( GX YDULRJUD SR FHROWL @ M SG M LIHKDUTVX 1D XF
GLVWDQFHVY QRWDPPHQW GDQV OHV FIRXJWNW DQWLHDU \Gol
LUVWHWWHU SRXU OH FRQWU{OH GH TXDOLWp GH GRQQ
&PYHQQHV DX VXG HVW GH OD )UDQFH ILJXUH

JLIXUH ,00XVWUDWLRQ GH OD WHFKQLTXB HG N WIRQMRUY OFH XGHL R KDWD U W
&pYHQQHV YDULRJUDPPH PR\HQ SRILGWN RRXYVWp PW BB FSEHKN Q0 HH V
WUDLWYV KRULJRQWDX[ HQ SRLQWIQO KW VG HW \DWFHWWHQWYV TXDG

LL 3RXU FKDTXH DQQpH GIpWXGHV RGP E@GHNG YD DXWYWVV
DEVROXHV VXSpULHXUHYV j XQ VHXLO GRR®Q) RX\OIL FIRHXG/ H
VRQW DQDO\VpHV GDQV XQH VHFRQGH $ROB K H&HWWRL\E W
GplLQLY GDQV OD VHFWLRQ

/D GLVSRQLELOLWpP GHV EDVHV GH GRQQFR®D W 0XH RPH
TXDOLWp GpSHQG IRUWHPHQW GH OD Vp8@ULNXL G XS @& V TIXH.\
DSSOLTXp DX[ YDOHXUV DEVROXHV GX 9, WRQ®XLPULI K X G X
VWDWLRQV /D ILJXUH PRQWUH OD GLQSR LIEQOIRQEF B IHR/C
VHXLO GHV YDOHXUV GH OYLQGLFH GH YDULDELOLWp XWLOI
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&KDSLWUH &RQWU{OH GH TXDOL

$LQVL RQ REVHUYH XQH GLVSRQLELOLWp ®SYRFKGHVH
YDOHXUV GX 9, DSSDUWHQDQW j > U R X@ p 8HDQ PVTUKHL GDLIE WLt
HW OD UHSUpVHQWDWLYLWp VSIHPEDMHHEG HYWG RQLIQPIIHW RIDHRW
SRLQWVY VRQW GLVFXWpV GDQV OHV VHFWLRQV VXLYDQWHV

JLIXUH'LVSRQLELOLWpP GHV EDVHV GH GWQ QW GHIQT X CDBLUM Y O H\

9DOLGDWLRQ

/D FRKpUHQFH DPpOLRUpH GH OD EDVH BH G\R QDX [T}
DYHF OH YDULRJUDPPH TXL IRXUQLW GHY NQGLFDMXRH) V SI
GHV SUpFLSLWDWLRQV SDU OH UpVHDKRGWW {QW DGH. RTQ\D O
IRQFWLRQ YDULRJUDSKLTXH SHXW rWUH UpWD/QNWAL RpHH P FDG 4R
H[SRQHQWLHO (T DX YDULRJUD® PIHR X QLWL FHHYVWYDDAD H X U\
SRXU OH UDQJH HW OH QXJJHW GX PR GO D LGH/ 1O DX M XMW
IRQFWLRQ GHV GLIIpUHQWY FRQWU{OHV GH TOWD GLWRRREIIOLH)
DX YDULRJUDPPH HPSLULTXH HVW VHXOH PEMWMW SFRKW (M /W Y
(Q RXWUH OH QXJJHW GLPLQXH JpQpUID GHP ARGWIY B8R BOHT
OLpH j GHVY YDOHXUV LQIpULHXUHV SRXOW BXY VHKD QW LEX B
FKDPS GH SOXLH HW XQH LQIOXHQFH DWUW p@ XJH PSHOH HBER K
FRPSDUDLVRQ DYHF OH YRLVLQDJH HIITHEWHK p IS DWX\DTQXW] GH |
SRXU OH VHXLO GX 9, GH i SRXU XQ VHXL®DG MW I9U GH
OD FRPSDUDLVRQ DYHF OH YRLVLQDJH BKIUHFWXGH QHW BY $
REWHQXHV DYHF OD FRPSDUDLVRQ MXVTX j pV ISRXUH®HSR
FRPSDUDLVRQV MXVTX | NP VRQW VLJQLILFOMAL YSHRRIHDPM \
SRXU OHV FRPSDUDLVRQV MXVTX j NP FNPGH&HOL
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GpFRUUpPODWLRQ HVW SOXV JUDQGH HRHORXL SSHX W DEW QHLL
JUDQG QRPEUH GH VWDWLRQV GDQV OD FIRWBDIUW h VARRF D& HC
GRQQpH SOXYLRPpWULTXH

TDEOHD3XDUDPgQWUHV GX YDULRJUDPPH GWVHED BBV q&¥HOG R Q@ HWDOIWLIRQ |
YDULDELOLWpP j GLIIpUHQWY VHXLOV HW UDQJH GH GLVWDQFH

%DVH GH GRQQpPHV DQO
G 9, QXJJHW Ul
B| RQQpHV

EUXWHV

> @
> @
> @
> @
> @
> @
> @
> @
> @
> @
> @
> @

2Q FKRLVLW GRQF OHV PRGqOHV GH YDULRIDUDR® HDW RE'

OH YRLVLQDJH HIIHFWXpH MXVTX j NP H IFOLFPOIWHR O PPIRQ W
OD EDVH GH GRQQpHYVY REWHQXH DYHF XQ 4& EDVPpHXXUWV O DC
GX 9, VRQW HQ GHKRUV GH > @ SRXU XQE8HGLVWDQF

NP /D YDOHXU GX YDULRJUDPPH HPSL@QFTH H\P/D X0/ HD | E G
SUPVHQWH SOXV GH GLVFRQWLQXLWp D YH F/ DD WY GYIFOH RV
O HIITHW SpSLWH GX YDULRJUDPPH QH/ JDOMOYQ\R PWWILDNT XKW K
RQW pWp LGHQWLILPHY HW pO L PYLIQGRHYW ¥ OHWWQRHLUS B & & FOW
QpFHVVDLUH HW WUQV LPSRUWD QMM RRRYH D PHOX RIURRD \B D
UplpUHQFH
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&KDSLWUH &RQWU{OH GH TXDOL

JLIXUH 9DULRJUDPPH FOLPDWRORJLTXQHG®MW RIHDVH GH GRQQ|

/D WHFKQLTXH RpWKR®BH GH YDOLGDWLRQ FURLVpH St
NULJHDJH GHV GRQQpPHV GH SUpFLSLWDWSIRRODW DR QV X @/ L OALL
NULJHDJH RUGLQDLUH HQ EORF -RXUQHO DH)§ UHKKWMEBHH J W
SDU XQH OD PHVXUH GIXQH VWDWLRQ RHQIRIUR GIRJERRIS
YDOHXU GX SRLQW LQWHUSROp /H SURFpGH HRMN KU pPDGL
OF'RQQHOO HW6DOD QBRXU WRXWHY OHV PHVXUHV RQ RI
YDOLGDWLRQ FURLVpH GplLQLV SBH('ODWGQ IR B¥FHDIQ\R Q
UpVLGX LPSRUWDQW VLJQLILH DORUV TXH \OW YHDOBHWUYRE)
ORLQWDLQH GHV GRQQpPHV YRLVLQHVUSUWHWPH FRPPH XDULI
GH PHVXUH 'DQV XQ SUHPLHU WHPSV OH /22&9J HhWW OXWLD L
OTHIILEFDELWpP GX 9, | GPWHFEWHU GHVFRBRSMYH \X Q VOEKILE WH
TXDWRU]JH VWDWLRQV VXU OD SpULRGH pORLJQYLGH WBWLHK
VWDWLRQV DYHF XQ 9, SURFKH®H SRXU WRXWHV OHV GLV

/IHV QXDJHV GH SRLQWYV D HW E GHY YDOMXUY
REVHUYpHVY PRQWUHQW XQH UHODWLRQ L@HJXW\S DL VIR
3RXU OHV VWDWLRQV DIIHFWpHV G{XQ ®H\S Y RPKH G\H S U P®L
YDOHXUV REVHUYpPHV VIpOqYHQW | \$ YRIG RE VSHIWV IHWT B
9, GPWHFWH FRUUHFWHPHQW OHVULDEDXWVSE®KVUDSBARISW
YRLVLQHV (QVXLWH RQ UpLWqUH FHWWRQW HF®&\W UHX 8 HI/ LY
SUPGLWHY HW OHV YDOHXUV REVHUYQB \EBWHO®HE®G R € QHH \G |
DSSDUWHQDQW j > @ SRXU OH UDQ@UHOGIV FLQP F&K
SUHPLHUV MRXUV GH OfpWXGH /HV QXDJIHV XO®H SR QOOM
FRUUpPODWERQH¥WQESRKU OD EDVH FRQWU{OpH GH FRQW
EUXWH (Q UpVXPp OHV UpVXOWDWYV GX /2280 WHRIQWW H @D DG ¥
FRUUPODWLRQ SOXV LPSRUWDQWH HQWUM @HHIW WIDOHXXWY RSH
SRXU OHV VWDWLRQV DX[ GRQQpHV SOXYLRPpWULTXHV SUR
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JLIXUH &RPSDUDLVRQV GHV YDOHXUV @ HW BRLEEMDHWL BQYV TR WH. .1 H
YDOHXUV REVHUYpHV D SRXUQVR[ V@MW QRQWHD I HE WP R X UG KLV VWD W L
9, SURFKH GH VXU OD SpULRG®D EDVH EBBUWWLUFGISRXU OD&EDVH GH
SRXU OD EDVH GH GRQQpPHV © @QH\WWAWH\>2 @ YHEXY, BSSDU NP VXU OH
SUHPLHUV MRXUV GH OTpWXGH

/ DQDO\VH FULWLTXH GHV EDVHV GH GROQFpAD GUHDE SO
OD UHSUpVHQWDW WA HWp YAHOH EOR PO XVYLRPpWULTXHV TXL |
SRXU OHV HVWLPDWLRQV VDWHOOLWDLUHV

/| REMHFWLI GH FHWWH pWXGH HVW GH FHVWRISFRDAMUR RQE
SUpPFLSLWDWLRQV SDU VDWHOOLWH 23H pur Y HQF H. P STDHRAW
G LQWHUSRODWLRQ OLQpDLUH GX NULJHDJH HQLEPRFRX{R)>
PYDOXHU OHV SUpPFLSLWDWLRQV GH HJ PN\WURILFHH HAX WO GHW B
GH f FRUUHVSRQGDQW j OD UpVROXWELRQVGHH W H UL
SDUWLU GHV REVHUYDWLRQV GHV VWDWLRQVHRBQ®RQGP
O HVYWLPDWHXU GH NULJHDJH HWW FMDWVRELBYW HPWQQBLYP
$PDQL 8QH GHVFULSWLRQ GpWDLQGEHRE 5 ©OWWHAFKID LV
GDQV .LIWWWB@WWHW /HEHO HW $PDQL /H NULJHDJH IDL
QRUPDOLVWW/BPHO /D YDULDQFH G HVWLPDWLRQ GX NULJH
TXDQWLWDWLYH GH OD TXDOLWp GH O HWW LGH VOIDR @RV OW

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH &RQWU{OH GH TXDOL

UHODWLYH GHV SOXYLRPgWUHV VXU OHVER®BV QHD GLR YWD P
QRUPDOLVpPY O HVWLPDWLRQ GH OD Y DDLYQEHDHQPAM GBS Uk
YRLU .LUHWWBWWSRXU SOXV GH GpWDLOV /D ILIJXUH PR
O pFDUW W\SH G HVWLPDWLRQ UWUPPMWXHRGDSHEXH GH\VOBLYBO
DX PRLQV XQH VWDWLRQ DYDQW HWWRDS U HW O LIPOMAL\R'G® G H\
G pFDUW W\SH HVW SOXV IDLEOH D SH/\|\GD@QyOQPLEDWH B C
/| DQDO\WH FULWLTXH GH OD EDVH GH GRGQ®B VILDPEX OILRFp
UHSUpPVHQWDWLYLWp GHV YDOHXUV R \SW pWIXSHLQWD W DRWDHM pd
OHV HVWLPDWLRQV SDU VDWHOOLWH

JLIXUH 'LVWULEXWLRQV GH OfpFDUWDWBNKUGHGEHNYV B FPDLE L R@W GRIYV |
DYDQW JULV HW DSUqV QRLU OH FRQWU{OH GH TXDOLWp

$QDO\WH FOLPDWRORJLTXH GH OWWDUEDWHH GH GRQC

$SUqV DYRLU UpDOLVp OHV WHVWVYDBULRBHQNVSE ELODOXM H
/122&9 RQ GRLW VIDVVXUHU TXH O pOLPLQDWILFQHGMHGRC
Q DIIHFWH SDV OD UHSUpVHQWDWLYSWMpWAH GH\EDMWUHD & B XG R
HW DO RQ FRQVWUXLW XQH FODVVLILFDWLRQ GHV Up
SUpFLSLWDWLRQV PHQVXHOOHYVY HVW FDOGX D VK UG A8 DG K QW
FRQWU{OpHVY TXDOLWDWLYHPHQW (T

3 I
V

3
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/JHV YROXPHV DQQXHOV PR\HQV GHV SUpRUDGNB\GMNRGW
&HQWUH 6XG YHUV OH 1RUG GH O $PD]RQLETHQYVURIHQQ!
PP DQ@DX 6XG MXVTX j SOXVDXHLRUG RPHD@D UpJLRQ &HWWH
6XG VH UHIOgQWH GDQV OD VWUXFWXUHOBWYV /HYWJKBDKW XU
SUPFLSLWDWLRQV PD[LPXPV SHQGDQWpYOURWD DPOMWDUFID U L
UpJLPH WURSLFDO DXVWUDO GDQV OH 6XGH JWFXWPH WE RS
ERUpDO GDQV OH 1RUG 2XHVW ILIJXUH -XLQOHW HREMW HVE
OD SDUWLH 6XG OH UpFKDXIIHPHQW 8 H&WHVED | PRXY WRIQU |
DPpULFDLQH D&#@BSO$ ODHWH@IR SURYRTXHQW OD VDLVRC
'DQV OH 1RUG 2XHVW OHV WHPSpUDWMXHWHVGHK D XIMHYD@MAL &
HW O 2FpDQ 3DFLILTXH RULHQWDOH FRQWWWILRXGHQ ®/HD-Xp S'WDy
OH 1RUG (VW GH O $PD]JRQLH EUpVLOLHQQHSH\V BWHFRRL WD\
VH SURGXLW GXUDQW OD SUHPLqUH FORLWYR GX¥P BVDBQ pMiH X |
O DXWRPQH ODUV $YULO ODL HW GH OJKLWHU BXJPHQWHQ
SHXW DXVVL REVHUYHU GHV KDXWHXUV GH BX AROSULW B\N LG
SPULRGH 0$0 GDQV OH 1RUG GH O $PDSLiPHNV WURQMP IGY W\M U |
SDU OD SRVLWLRQ GH OD =&,7 HW OH WpFKDXIDHPHQW GH C
HW DO /D VDLVRQ VgFKH HVW GXH DX GpS QD FHDRHMDVA YRUY
(VW GH OD UpJLRQ DPD]RQLHQQH PRQWUHDQD DXDVR UXEYKEK
RQ GLVWLQJXH GHX[ W\SHV GH UpJLPHV DQ@XKDWHSQ UmJb

D PRQWUH XQ SLF GH SUpFLSLW D WILARH ¥ Lj PGRES DIOQ SE XV D\
VH FDUDFWpULVH SDU XQH SpULRGH HH DXLV VHXGORQBVS QL
E ODFKMWGBRO RQW pJDOHPHQW PRQWUp TXH OD FRXYHL
YDULDWLRQV GH IDLEOH DPSOLWXGH HW GHX[ PD[LPD HQ $)

&HWWH FODVVLILFDWLRQ GHV UpJDRNWVpIVXGXNO D QNWIA
+RUHW DO )IHWK DO 1REBIW DO ODUHQJR =KRX HV

SRQAKDIBD (VSIHORDO &HWWH DQDO\WH FOLPDWRO
FRQVLVWDQFH GH OD EDVH GH GRQQpPHYV DX VRO UpVXOWDQ

&RQFOXVLRQ

/TLQGLFH GH YDULDELOLWpP QRXV D SEROM GHV GPpRAQHT
VRQW FDUDFWpPULVpHY SDU GH IRUWHVHRDURQEWOQR®Y p® HS I
GLVWDQFHV GH FRPSDUDLVRQ /HV GLVWULEXWLIRQ\D IGXp9|,D
TXL SHXW rWUH DVVRFLpPH j XQH ERQQH FRKpUHQMH GKVMp)
DX[ FULWQUHV VWDWLVWLTXHV HW FPUPBDW RORINIXKMpW B
HVXVSLFLHXVHVY DILQ GH PLHX[ FRQVLGpWHQU FDNVV GI P RIS
SHUPLV GH PRQWUHU OHV LQFRKPUHQFHV] GHY WHBRUGEX $,C
FRPSDUDLVRQ DX[ GRQQpHV SOXYLRPpPWULTXHV GHV VWDWL

$SUqV FHWWH DQDO\WH HW OfpOLPLQDWQRRY WHVWGER
VHQVLELOLWpP PRQWUHQW XQH DPpOLRUDWLR®EGWMUQDp ARK|
LQWHUSROpPHY $LQVL OHV SDUDPqWGHBWLYRQ ERRLVSKLWYR
GIXQH GLPLQXWLRQ GH OD YDULDELOLWp GHRX®RWHYp HY WS
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&KDSLWUH &RQWU{OH GH TXDOL

GLVWDQFHV DSUqV OH FRQWU{OH GIBLVADDQMp G&HFRW 8D W
YRLVLQDJH GRLW rWUH OD SOXV |DDEQ@WHFRM\RLE OGH\DIGE
HVXVSLFLHXVHVY (QILQ OYDQDO\VH FOLPHDWRPRIPHXNH GS
SUPFLSLWDWLRQV DQQXHOOHV PHW HF KHY LGpHE@RApB 1800Q
FKDSLWUH /D ILDELOLWp GH OD EDVH GHW GIR QQHW W IS GRSHIL
QRXV SHUPHW GJHQYLVDJHU OD YDOLGDWULRQOHW DLIQWHNUGH
SDUWLH 2Q UHWLHQW OHV YDOHXUVT®HBE®LEAREWY W GIRIPY pl
XQ 9, pJDO | &H FKRL[ ULJRXUHX[ HVW MXVWLILp SRXU C
&HUWHY OD GLVSRQLELOLWp GH OD EPDHVGOH|DBRDQ\P+
FOLPDWRORJLTXH QH PRQWUH SDV GH GpJUDGDWLRQ G
/D YDOLGDWLRQ VWDWLVWLTXH ®HVSBURGXLAVRVP SIDUWDH ®
SL[HOV GH OD JULOOH VDWHOOLWRRWPH UMY A pdY i @ HPO!
FRPSDUDEOH HVW LPSRUWDQW VXSpULHXU j
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6\QWKgqVH GH OD 3DUWLH

/IH FRQWU{OH GH TXDOLWp GHV GRQQpHVVGEH EDYPF VXIUW
XQH DSSURFKH JpRVWDWLVWLTXH DSSURIRQGILRIQ QH KN REWM K
VWDWLRQV PpWpRURORJLTXHV YRLVLQHNODHMN) WX8 HYHYD®R
GHVY VWDWLRQV ORLQWDLQHV $ILQ GH KRS DDUSSBU RAFFHK\H
YDULRJUDSKLTXH HVW XWLOLVpH SRXU GpWHUPLQHUNOHYV

GX VLOO GX YDULRJUDPPH FOLPDWRORHLOBYR® GHL.QWpU
HW NP QHXI LQGLFDWHXUV FOLPDWWRDRXHV XGIpM LHW VALI)A 'V
GH YDULDELOLWp 9, VRQW FDOFXOpWYSRX0OHW ARBMWOPAHR @
GHV VWDWLRQV YRLVLQHV

30XVLHXUV SRLQWV IRUWV GH OfDSSOLFDWLRQ GX 9, S
$ 7RXW G DERUG OH 9, HVW XWLOLVp ERPXb REVEEDOY!
HW ORFDOLVHU OHV VWDWLRQV DYHF GHV GRQQpPHV pV>
$ (QUXLWH OHV LQGLFDWHXUV VRQW POXPOMMPTVX IB\R XGJ
UHSRUWYV GH FKDTXH VWDWLRQ HQ Q&M W RPSHFRHDRW YA \D
VXU OHV YDOHXUV QXOOHV GHV SUpPFLSLWDWLRQV HW C
+ 8Q WHVW GH VHQVLELOLWpP VXU OH 9, PROWIUM T
FRQVLGPUDEOHPHQW O LPSDFW GHV HUUHXUV GH F
SOXYLRPPWULTXHV &H WHVW PHW pJD ORKRLQ W TH®@ H Y
GLVWDQFH GH FRPSDUDLVRQ DSSURSULHBX DBXY®DLOM X
PFKDQWLOORQQDJH DPpOLRUp GH OD O/ DYSDE EDMWYR G H
DYHF OD GLVWDQFH GH FRPSDUDLVRQ OD SOXV IDLEOH
$ 8QH YpPULILFDWLRQ SBDY®D2@H B KQ/L BXHR MR 9IDWAKE D W
O HIILFDFLWp GX FRQWU{OH GH TXD O LMQP GIMDWF ODU G phV
OHV VWDWLRQV YRLVLQHYV
+ 8QH DQDO\WH FOLPDWRORJLTXH G XQH EQWHI U QRW (
GHV GRQQpPHV GpWDLOOpPHV VXU OHV W®ILFHD R@HHSU
EUpVLOLHQQH /pJDOH /D FODVVLILFDIVYRE GHIW i GF
SUpFpPGHQWHY FH TXL FRQILUPH OD FRKpUHGFYN GH
SUpPFLSLWDWLRQV DX VRO
&HWWH DSSURFKH GH FRQWU{OH GH TXD®IpWLpRORXGX D
PRQGH 7RXWHIRLY LO FRQYLHQW GH VRXOXIQHWN P XGip OHQ
IRUWHPHQW GH OD GHQVLWp GX UpVHWY GHIV VSHIXNLER LW
HQ pYLGHQFH O LPSRUWDQFH G XQH XW L CBLHAD MWW RIX HG BRY WL
XQ pTXLOLEUH GRLW rWUH WURXYp SDU UDNSRRWWSRXD G3
UREXVWHVVH VWDWLVWLTXH GX 9,
1RXV DYRQV O LQWHQWLRQ G XWLOLVHU @V R®OKGMLRO
VSDWLDOH GH f f FRPPH 43( GH Up I\ WHQFHO DILLVYDG Wy
O $PD]JRQLH EUpPVLOLHQQH /pJDOH /O WIDLOLHD WERD %G HY
&0253+ HW 3(56,$11 HVW UpDOLVpH | ISTXHNL T X6 PR SVTURIF
TXDQWLWDWLYHV
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3DUWLH 9DOLGDWLRQ HW LQWHU FRPSIDLIRmL
SUpFLSLWDWLRQV HQ $PD]RQLH E

3KRWRJUDSKLH GTXQH DQWHQQH GH UpFHBW LVRX WGFH. P D& H

'"HODKD\H

3DUWLH ODOLGDWLRQ HW LQWHU FEHSDUD

GfHVWLPDWLRQ GHV SUpFLSLWDWLRHK

V HQ

, QWURGXFWLRQ GH OD 3DUWLH

&KDSLWUH $QDO\WVH VWDWLVWLTXH GHV HUUHXU\

&KDSLWUH &RQVWUXFWLRQ GI1XQ PRGMIDH

GYHUU

&KDSLWUH , QIOXHQFH GHYV VLXUUH-ID(FEJHGﬂ\HHWTUFIDWL

SUpPpFLSLWDWLRQV TXRWLGLHQQHV H®US$PD)
PPULGLRQDOH

6\QWKgVH GH OD 3DUWLH

W QDI |
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T, QWURGXFWLR(

, QWURGXFWLRQ GH OD 3DUWLH

*UKFH j VD FRXYHUWXUH VSDW L D\DHV HOREMMIHH HOW W@ PR
SRXU OH VXLYL GHV SUpFLSLWDWLRQV HQ WPOJRSBRURWU
FOLPDWRORJLTXH GHV SURGXLWYV VBWH®OHW D LLLCH ¥ VWX WD OF
TXDQWLILHU DX SUpDODEOH OHV HUU MUYV LGHW BHIW WR.O D WA
VDWHOOLWH $ SDUWLU GHV UpVXOW REX LEGUN. QM) MUH & R P\S D
FKRLVL GYDQDO\WHU WURLYV SURGXLWV PXXDWALFDQDXH &02!
QRPEUHXVHV pWXGHV PpYRTXpHV SUpFpGHPWBQWHVFRNSFU
GRQQpPHYV SOXYLRPpWULTXHV DX VROOMDEDWH Gt/ W pU PWHHQ F;
SULVHV HQ FRPSWHDOH[ -REDUGIQHWpRJUDSKLH &RUJQH
OLPSRUWDQFH GH OD FRQVLGPUDWLRQ® GHQU - DRIFH B WR MHX\
PRGpPOLVDWLRQ VSDWLDOH (Q WKpRULH RGO HYIDIWWH FGIH X
DSSURFKH QRQ DSSUR[LPDWLYH L HW XQH DSSURFKH DSSL

L /+DSSURFKH QRQ DSSUR[LPDWLYH FRPSUHQG OHYV
PRGqQOHVY HPSLULTXHV PpFDQLVWHY HW V\VWpPLTXHYV

LL /*DSSURFKH DSSUR[LPDWLYH SUHQG HRUPBRPBVRH O
GDQV OHV SURFHVVXV GH PRGpOLVDWLRQ H[ %DFKPDQQ D

'DQV OD SDUWLH DSUQV VIrWUH DVGXU G REHQ poHV
SOXYLRPpWULTXHV DX VRO RQ D pODERUYN X QH THHDUHR H
DVVRFLpH XQH LQFHUWLWXGH 'DLQAWE fYWH AXKRIWLVGLH QQBI ¥
XQH SpULRGH GH GLVSRQLELOLWp GHV WURLV SBRGWLMNW C
XQH DSSURFKH VWDWLVWLTXH EDVpH VX IEGHV F&RA S Q UBVY VIO
SOXLH GH UplpUHQFH DX VRO HW OHV HVWLPDWLRQV SDU V

/H FKDSLWUH HVW FRQVWUXLW VXU XQH DSSHW®&FKH Q
FRPSWH OHV LQFHUWLWXGHV GH OD EDLWWD &/ YWP pHIW QXD ¢
VLPLODLUHV DX[ WUDYDXWGHCEHSWUPHWWHRFEW GH MXJHU
SHUIRUPDQFH GHV WURLV SURGXLW® HWD &H\D GK\WD P SV HVH /34
43( VDWHOOLWH VRQW DQDO\VpHV j SDUWLU GHV YDULRJUD

&HV UpVXOWDWYV GH FRPSDUDLVRQ VRQW jODH®MX\LHY L
UplpUHQFH 8QH YDOHXU HVW LQH[SOHRRMDE SO XY YRDQIGHF
UpVLGX VDWHOOLWH FRUUHVSRQGDXQWH BISGVURFE®H DB SR
2Q FKHUFKH j FRQVWUXLUH XQ PRGQOH G HUNWBIX WD ED 4B (VR
VDWHOOLWH HW OHV SOXLHV GH UpIpUHQFH ILDEOHV .LUVYV

(QILQ OfLQWURGXFWLRQ DX[ SULQFLSHV GLIW N VQLIRPOMWD
PRQWUp TXH OH VLJQDO pPLV SDU OHVT$RDNR S HKX VE U pMLHD Xt
/pJDOH SDU VD GLYHUVLWp GTRFFXS BIWMRH DWW RRION VEG H
$LQVL RQ VJLQWPUHVVH j OTLQIOXH®@PAMHGEDOTZ2® ¥RV GH |
$PD]JRQLH PpULGLRQDOH 2Q FRPSDUH OH SURGROQWH&02F
0:8&20% VXU XQ PLOLHX IRUHVWLHU HW XQ PLOLHX GpIRUHV\
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&KDSLWUH $QDO\WH VWDWLVWLTX

&KDSLWUH $QDO\VH VWDWLVWLTXHOGWW H

 QWURGXFWLRQ

JHBURJUDPPHV VXFFHVVLIV GILQWHU FRBRSDIHURHRYW H

GH TXDQWLILHU OHV HUUHXUV GHV HWMR@®D WASR Q V XTUX BQ W
UpJLRQV GX PRQGH $ FH M@®WHUQBWLKRQDODXY HFH SAWDW L
,3:* SHUPHWWHQW GYpYDOXHU OHV GLH® UMDV WO PBWL
'DQV FH FKDSLWUBHWQYDUWPIDEDWHRQY TXRWLGLHQQHV Gl
7500 % Y  &0253+ HW 3(56,$11 HQ $PD]RQLHOPUPNVUDRER G
/D SpPULRGH GIDQDO\VH HVW XQH GXWEH GH O DWELDNM

GH PLVH j GLVSRVLWLRQ GHV SURGXLWYV &O0R5B8pVHRD X3WER
VSDWLDOH GH QRWUH EDVH GH GRQQpGNVGHI U@ pHNH VBNV H
fol f FH TXL QYHVW SDV OH FDV GHOM pFUBODX @
OT$PPULTXH GX 6XG fol f R¥XW @FRUH FRPS DI OD Y R X
SRQFWXHOOH | OfpFKHOOH GX %DVVLQV$BRFRQIROQ G HQOL E
UpIpUHQFH HVW XQLTXH DYHF XQ FRQWU{OH GH TXDOLWp G

,FL OTDQDO\VH GHV HUUHXUV GHV 4 DWLIM/GISTHH XV
H[ /D XKW @O (EHUW HW-BRBEDUGSUqV DYRLU SUpWUDLW
VDWHOOLWDLUHY GHV FULWqQUHWLYW MRQWWROSXHXOPXDRQIW Q
OHV GRQQpHV VDWHOOLWDLUHYV DYH6 CGCRQ/QOGRIDY =3HW 5O X RK
WURLV SURGXLWYVY VRQW DQDO\VpV

SpWUDLWHPHQWY GHV SURGXLWYVY VDWHOOLWDLU|

/ID YDOLGDWLRQ GHV WURLV SURGKWMV GHUDWNPROQW
TXRWLGLHQQHPHQW j SULRUL OHV JULRPSWD UMDV 186 OR BVILLC
DXWRPDWLTXH DYHF OD UplpUHQFH DX VBE QED &KM Wi WRIH
GHX[ YDULDEOHV QRWDPPHQW SRXU OH SURGXLW 703$%

&XPXO TXRWLGLHQ GHVY GRQQpHYVY VDWHOOLWDLUHYV

&RPPH SUpPVHQWpPV GDQV OH FKDSLWUHMYV RIHW X\QUF
GLVSRQLELOLWpP WUL KRUDLUH 2Q D YX D¥WAWRLQWXH HIDHWY [BHF
K 87& j XQ MRXU - &HWWH VRXUFH GILQIRUPDWLREQM HVW Y
OM% /D FRUUHVSRQGDQFH GHV EXPXOV TXRWLGSDN QN DGHWH:
FH TXL LPSOLTXH XQH HUUHXU PpYLGHQWH JEDQWKPB Y
7500 % YHUVLRQ UHFKHUFKH SURGXLW GHV WDX[ SUpFLS
3RXU OD FRPSPDUDENRKY O® JULOOH VDWHOOLWDLUH DFEXP X
K - /HV SURGXLWV &0253+ HW 3(56,$11 YRQWQpYXOH®H
SPULRGHVY GH KHXUHV HW DREXPXG@MHWGEH FRUUHVSRQGD(
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GRQQpPpHV j OfpFKHOOH MRXUQDOLQqUH KNVNW NWHGWHL EOBQSRX p
FDU HOOH GHPDQGH XQ DMXVWHPHQW SDU UDSSRUW DX[ GL

(OLPLQDWLRQ G¥3& & RQBGPKWHY GDQV OYDOJRULWK
YHUVLRQ UHFKHUFKH

/| DOJRULWKPH 7500 % YHUVLRQ UHFKHUFKHGHIMQFOXH
SOXYLRPQWUHV LQWHUSROpPHY SDU OH *3'%3& 3 2Q HD HH PUMHH V|
'DLO\/H *3&& PHW j GLVSRVLWLRQ OH SURMWLBOHEEIpYHQ\
HW f /D JULOOH GX SURGXLW GX *3&&®HXQH fFR XY HUW GU

ORQJLWXGHYV ] f /D SOXSDUW GHV WIWHMDXI[L B E LYDBI
UpDOLVpH DYHF XQH EDVH GH UplpUHQWH DRRDX WAAV XOdH 3 G
(EHUW HWLOD SRHFWU DO &KDPBER QDO $VVXUHU

OJREMHFWLYLWp GH OD YDOLGDWLRQ VIHDW HO O DWW pLUPLS/RNUH E
GH SOXYLRPQWUHV LQGpPpSHQGDQWY j VRQDpOBGRQBWQRA G
SOXYLRPGQWUHV GH OD EDVH GH UplpUHQFH DH[H Po RHBW[T BH *
DO $ILQ GIpYLWHU FH SUREOQPH GH QRBHRKX[L\DXW
7500 % 57 H[HW®ID TXL QIJLQFOXH SDV OHV GRQQpPHV
PWXGH RQ VIDVVXUH GH O LQGpPSHQGDTPHH G WGR RWDH G FHS
i YLV GX 7500 % Y HQ pOLPLQDQW OHV VyYWDNULGRIDO/L Wi GGRH
EDVH GH UplpUHQFH QH VLJQLILH SDV TXTE®D&® \(Q SDWWB YL
OD FDOLEUDWLRQ GHV GRQQpPHV ,5THKW PR QMWL QM DOHV pGiR
*3&& LQWHW(EREEPDLU OHV SUPGLFWLRQV PHQVXH&®OHV GF
DXURQW FHUWHV SOXV GILQFHUWLWXGHYUHQHFHORDLYD B8
PLQLPLVHQW OHV HUUHXUV GHV 43( SDU VDWHOOLWH

/H *3&& PHW j GLVSRVLWLRQ OH QRPEUH SSLHM OV \® R PO R

HQ VRQ FHQWUH /HV VWDWLRQV GH QRWVH KRWHUG W R MU
f VXU XQH JULOOH LGHQWLTXH j FHOOH GXH3@R SIRMNR G|
G pPWXGH OHV VWDWLRQV $1$ DVVR BRMVMAY ®XKQ V¥ HIDW P HYL BX
VWDWLRQ *3&& VRQW pOLPLQPHV &HUWHM Q@PDORY pE DWX
UpVROXWLRQ VSDWLDOH GH f &HOD \B\WRW LIRQR/UWVHIXRSDA
UpVROXWLRQ DORUV TXH FHWWH PrPH VWOWILRH §HX@H VIHX \
VWDWLRQ SRXU XQH pFKHOOH LQIpULHXRIE XLV OO HU pI/&RO
VSDWLDOH UHFKHUFKpH /D ILIJXUH PRO@WUEFDOH GR REU plUC
HW DX SURGXLW GX *3&& VXU OD SpULRGH JFL OD E
GH TXDOLWp DYHF XQ 9, pJDO |j /JH QRIBEHUH WRWYSOq G H
JUDSKLTXH RQ REVHUYH TXfLO H[LVWH SHX GH *3&[& BIW HD
EDVH GH UplIpUHQFH 6XU OD SpULRGH GH WRQUBDSNLRQV
FRPPXQV TXL QH VRQW GRQF SDV FRQVLGpUpV GDQV OD YD
OH QRPEUH GH SL[HOV HQ FRPPXQ GLPLQXHQW DRBQ®HHQVW
H[SOLFDWLRQ UHODWLYH j FHWWH REVHUYDWLRQ QH SHXW

KWWS WUPP JVIF QDVD JRY E KWPO
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&KDSLWUH $QDO\WH VWDWLVWLTX

JLIXUH 1RPEUH GHV SL[HOV FRPPXQM EBMWULFIOD EDVWDAHLR@M HW O
*38&& | XQH UpVROXWLRQ VSDWLDOH GH

/IHV EFXPXOV MRXUQDOLHUV DLQVL TXH ODRYCHKULIWLNVFDW
VDWHOOLWDLUHY DYHF OD EDVHSONX[WUpWHO@EM AR YW VWXt
YDOLGDWLRQ VWDWLVWLTXH

9DOLGDWLRQ VWDWLVWLTXH

&ULWqUHV VWDWLVWLTXHV

/ID YDOLGDWLRQ VWDWLVWLTXH GHVHHVPLRPHDML RMQV T B
PPWKRGRORJLHV L SDU FRPSDUDLVRQUDULWEXHDO DXID@NAM W [
HW LLL TXDOLWWWOALY HWHWWDQVWNOWU FRPSDUDLVRQ GHV VW
FKDPSVY GH SUpFLSLWDWLRQV

L /D YDOLGDWLRQ YLVXHOOH HVWWEDD plHQ V&H ®LHV FIXL P PG
GITHVWLPDWLRQV 2Q SHXW DLQVL FRB3NWHU EXMAL RQW LAHX
&XPXODWLYH 'LVWULEXWRR QO HVQ BWY R L E X VBIURE\D EBELHD G LR
'LVWULEXWLR® ))XOQFWERGUYDWLRQV DX VRO HW GHWHVWLI
DO /D &') IRXUQLW XQH LQIRUPDWLRQ VI WAH VBOTOLHH
DLQVL TXH VXU OD VHQVLELOLWpP JOREDOH GHV SURGXLWYV

LL 30XVLHXUV DXWHXUV RQW FRQVWpPXLW FONW KQ LEHW HYX
VDWHOOLWH /HWWHQPDLHUHBMQDBO:RRGEHUW /D YHU\HRED U G

'DQV FHWWH pWXGH OD FRUUpODW LRR W HO BB RUS/RXD B
(UURBOG6( (T OH FRHIILFLHQW GH GpWHURLQGDWXRQ 5
LQGLFH GH 1DVK (Vv VRQW XWLOLV

Q
(67w 2%8,,
%,$, 65
Q
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/H ELDLV OD GLIIpUHQFH HQWUH OD PIRVHOQIOM GHY RIEWH WP
VRO LQGLTXH VL OH SURGXLW VDWHGQ®RLWQQHHOWXUWDWX [
SUPFLSLWDWLRQV /H 506( HVYW XQH UqXOH GHD@BWIDXWL RQ\T
GH O HUUHXU &HW LQGLFH GRQQH SOXV GHILFRIH®W DXH
GPpWHUPLQDWLRQ 58 HVW OH FDUUp GK PRPHTHNFQHOW GHI GR
OLQpDLUH (QWUH HW FHW LQGLFDWRXQpPINVKYWLEHB
REVHUYpHVY /H 6NLOO HVW pJDO DX SRRBPH\SD LA XPH ,ODP¥
OD GLVWDQFH UHODWLYH HQWUHLOH W WVOH W RENVRQ Y DXL R |

DORUV OfTHVWLPDWLRQ H\OR S\D OIDIGVHpVHGRHMH@MWUH OL
HVWLPpHY DX FDUUp HW GHV YDOHXXWV I i @D ¥ D H QB & FHHV W/H
REVHUYpHMW-RBDUG

LLL OXUSK\ DQG :LQFNOHU RQW GpYHORSSpVAQHQDSS L
PYGQOHPHQW SOXYLHX[ D OLHX RX SDV 8QH W FRQN WHX IF\K
%UREW DO DILQ GJLQIRUPHU VXU OD ILDELOOWPQGHXH@FE
GH OD VHQVLELOLWpP GHV SURGXLWYVY VDWH GO p WIDELUMHNVWIERR

7TDEOHDXDEOH GH FRQWLQJHQFH GHV HOWWVWLRDWIL RQW LIROQYV VWEEWH O ® p M

(VWLPDWLRQV SDU V
7TDEOH GH FRQV (67

-RXU GH SOXLH

-RXU GH +LWV
SplpUH
2% -RXU VD( OLVVHYV &R
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&KDSLWUH $QDO\WH VWDWLVWLTX

$ SDUWLU GH FHWWH WDEOH GH FRQMWLOXHW F&HX HXWDWOH

02 7' 1R PYDOXHQW OD SHUIRUPDQBMWLGGW WY X
VDWHOOLWH /fLQGLFH GH IUpTXHQFH @ HW EGPWW FYWARQ (T3
(T OH UDWLR GH IDXVVH GpWHAWILERGH YKETE DWW T6 F RIWH

V pFULYHQW

+ LWLV V|
+LW\D OV H!

)%,

+ LWV
+ LW\ OV H!

OLVVF
)$5 ——
+ LWOL YV
+ LWV
+LWOLVV HNOVHS$SQ

+LWOLVVHYWND OV HS$
Q

$YHK

/IH )%, HVW OH UDWLR HQWUH OH QRREWVBWHO ®RXH VH
RFFXUUHQFHVY PHVXUpHV SDU OHV VWXW KR QHW W p MRARIIRLO/RIJ
HWF VL )%, DORUV OJHVWLPDWLRQ SIRXWEBQRWDH H MH3Gp\
FRUUHFWH GYpYqQHPHQWY SOXYLHX[ /D 32MHFHWWIVRQFRR®UL
GpWHFWLRQ SDUIDLWH /H )$5 HVW OD SWRYRSWL R/ \EK P
DORUV TXH OD VWDWLRQ DX VRO QN6 bHDIO/W UHTXD Y DEXHV ¢
HVWLPDWLRQ SDUIDLWH SDU OH SURGH LGN FADMLHPOOLVRDL 8 B
GIPpYqQHPHQWY SOXYLHX[ FRUUHFWYVY DMXVWp IS\BER W R &V SRV
TXH OHV HVWLPDWLRQV VRQW WRWDOHPHXHNOHYG S MQE D ¢
VIKDUPRQLVHQW DYHF OHV REVHUYDWLRQ®HSD| KDS\LDOK /
VFRUH HVW QpJDWLI DORUV OfHVWLPDWLRQ HVW GLWH pQR

LY /HV VWUXFWXUHVY VSDWLDOHV GHV W\ D/MSVH G & L %bd R
FRPSDUpHVY DYHF FHOOHV GX SURGXLW GHGWFIHIUWMI FGHD Q VI
SDUWLH SHUPHW GH UHSUpVHQWRMNWHGD YRQIEMAIROQ W H ®H
HQWUH OHV FHQWUHYVY GHV SL[HOV FRMEPYGH YWUpFp OHY FHEC
LUVWHW W E U

6WDWLVWLTXHVY GHVY EDVHV GH GRQQpHV SOXYLRPpP

/TpYDOXDWLRQ GHV SURGXLWYV VDWR®H LWDLUHW BIF®H
6XU OHV PYGQQHPHQWY UHWHQXV GBMVTRRBVWH B Y RX
VRQW SURFKHV GHDORRUWR@KOOHYV H[FOXHV 7500 % Y VI
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SURGXLWV SDU VD PR\HQQH FRPSDUDWLY HPG\QIW S URIFXWH
VIH[SOLTXHU SDU OfLQWPpPJUDWLRQ GHV GRQQpPHMWGX *3¢
3(56,$11 VXUHVWLPHQW VHQVLEOHPHQWGRHWVSVRKLVSHWWD I
OfTRFFXUUHQFH GHV SOXLHV SDU UDSSRIWWXOWD [ ODB\WHV HFHW
SUPFLSLWDWLRQV GH IDLEOH LQWHQYd@HP S DRQW W DAX S @ DLLHX
PP MRXWW YDULDEOH GTXQ SURGXLW j OfDXWUH DOODQW
SRXU &0253+ | SRXU 7500 % Y &HWWH YDULRBHOLWDp
GHV SUpPFLSLWDWLRQV DYHF GHV pADUWYWYA W SPGRXN QD LLE
EDVH GH GRQQpPHV GH UpIpUHQFH 2Q SHXW SHHVBIWWHXHYV
FRPSHQVp SDU GHV FXPXOV GH SUpFLSLWDMURQYHYOXNOLP
SOXYLRPpPWULTXHY SDU NULJHDJH HQVERRFAWGHMW \DW DSAULLVQA
OH SURGXLW GH UplpUHQFH &HW HIIHW HPWOIRWR*EOH VDX
SURGXLWY VDWHOOLWDLUHY HQUHJLVWUHQW GHV SUpFLSL!

7TDEOHDX&ULWqUHV VWDWLVWLTXHYV GBHVGH3IU 5IHhU H/ORMHHOXOUW WD IBSWUGR @ H
&ULWQUHV V| 5plpUH| &0253+| 3(56,%1] 7500 %
OR\HQQH G
SUpPFLSLWDW
OD[LPXP G}
SUpPFLSLWDW
3RXUFHQW
GIpYqQHPHQ
SUPFLSLWDW
HQ
OR\HQQH G
SUPFLSLWDW
HQ PP
(FDUW W\SH
HQ PP

I1RPEUH GTIpYgQQHPHQWY FRPPXQV

SpVXOWDWY VWDWLVWLTXHYV G ODNVDROHGEDWLRC

'LVWULEXWLRQ GHVY HUUHXUV GHV 43( SDU VDWHOO

/JHV PR\HQQHV TXRWLGLHQQHV GHV SUp LS IUWDPWHRGEW G
GHV WURLV SURGXLWYVY VDWHOOLW DL EHY OIR GWUE R G AX®@ P
ILJXUH PRQWUH TXH OHV 43( SDU VDMLHGI®IHVD M RS\ PKH 3
GH OD EDVH GH UpIpUHQFH 2Q REVHUY H. PKRR UWHPWM QW G3XH
VDLVRQ GHV SOXLHV HQ $PD]JRQLH /HV ®\QHW IEHNVH ¥3 D E\DR
VDWHOOLWH HW OD UplpUHQFH VRQMSRDHO BDW plulDMpHDVO 8 QY

&HOD VLJQLILH TXH OHV SURGXLW\H VDD B ®/Q LMFDWILHRQ
LPSRUWDQWY SRXU OHV WDX[ GH SO XILH VIDOKNODQ MNP \G p SOHH
FXPXO MRXUQDOLHU GH SOXLH /H SURGXLWH\3(B@,$HXUNQ
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&KDSLWUH $QDO\WH VWDWLVWLTX

GIHVWLPDWLRQ DYHF XQH VXUHVWLPDW.\RGQ RRUMM HQ SD U
QXDJHV GH SRLQWV TXL SUpPVHQWHQW XQHR QXU VRV D
SDUWLFXOLQUHPHQW SRXU OHV WDX[ SOXYLHX[ GH UplpUHQ

JLIXUH 'LVWULEXWLRQV WHPSRUHOOHNU GHW P R\GILQ/HH \H \8 HAB (4 BHSUp 1 p
SPpULRGH

JLIXUH 'LVWULEXWLRQV WHPSRUHO GEHRW GXW HQ/IMN HOM\G K ¥ (59B U I/ D W H C
GH UplpUHQFH VXU OD SpULRGH

/JH SURGXLW GH UpIpUHQFH QH SRVVQGGH TXHpHXHOTXH
VXSPULHXUHV j FPPTMRSWHXW rWUH H[SOLTXp SDU XQ HIIH
7500 % Y HW &0253+ GPWHFWHQW GHV SIDpFFRIS LGAHD WL R I X/
DORUV TXH 3(56,$11 SRVVqGH XQ QXDJH GH SRLQWV SO
PDMRULWDLUHPHQW LQIpU/MDHRUYHWL QOXVRPUPRMKU OD ILIXL
GpFDODJH HQWUH OHV 43( SDU VDHNH@O DR W H \8 OXNV G418 (G
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GIpYgQHPHQWY SOXYLHX[ $SFOWUGHVHSW REGRLWRXUDWHOOLW
GHUQLHU VHXLO OH SURGXLW GH UplpUHQFH HQUHJLVWUH

JUXUH &RPSDUDLVRQV GHV 43( SDU VDVBHSBOEMHHW F&OBDD+% EY YV
43( GH UpIpUHQFH VXU OD SpULRGH

JLIXUH 'LVWULEXWLRQV FXPXOpHV GHW 43(( G W NP WHQPH WK UWHWDGSpU

(UUHXUV TXDQWLWDWLYHYV GHV 43( SDU VDWHOOLW

6XU OD SpULRGH OHV SHUIRUP D @ FHNWGHX W VR
SURFKHVY DYHF TXHOTXHV QXDQFHV | DS $RU /AR WEDIE OHHMD X
PWXGHV SUpPEpGHQWHV VXU Of$PD]RQLMW UDYDM[O PH@QM ¥
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&KDSLWUH $QDO\WH VWDWLVWLT X

OT$PPULTXH GX 6XG GH O7,3:* SRXU XQH YD.GHWDMWOLRQ HQ T
PRQWUHQW XQH VXUHVWLPDWLRQ GHV SUpRLS BWDSE ROV P
703%$ &HV VXUHVWLPDWLRQV VH UHWURXRGXQW TEDQWH DW
UHODWLYHPHQW IDLEOHV VXU OD SpULRBAW SLQNWLBXYYV
PPMRXWHF XQ LQGLFDWHXU TXDVL QXO SRXU 7500 % Y

DSSX\p SDU GHV ELDLV HW 506( UHODWHW pJD X U HH\QFHRAMAL
UpVXOWDWY SODLGHQW HQ IDYHXU G9XQHDLRQOGH (PAHD ISFRLM
OHV HUUHXUV GH TXDQWLILFDWLRQ GHV WDX[ GH SOXLH

7DEOHDX5pVXOWDWY VWDWLVWLTXHV TXD QWY WBWY LSIVUGWD OBl OFGRLPVS 1D UYD\
UplpUHQFH HQ $PD]JRQLH EUpVLBGHQQH /pJDOH VXU OD SpU

6WDWLVWLT] &0253+ 3(56,%$11 7500 %
&RUUpODWLH
%LDLV DEVR
%LDLV UHOD
506( DEVROX
506( UHODWI
&RHII GpWH
6NLOO VFRU

&HV UpVXOWDWY FRUUHEWYV VRQW IWRROX WHIORMY/L )Y BXD QW
HQWUH OHV 43( SDU VDWH O O L RVGVHHWOMDH Y pF RBH IQ FH H QHVWV F®
GHV WURLV SURGXLWVY VRQW SURFKHVY GHRQV HWMODWUMMB
IDLEOHV VRQW GpFURLVVDQWHY HQ IRQFWLRAHGHV GWD X[
PPMRXBHW LQGLFDWHXU FKXWH DLQVL HQ GH\OMRMXWDGHHYV
&0253+ PRQWUH FHSHQGDQW V\VWpPDWLTXHPHQWWGH PHLC
SHXW LQWHUSUpWHU FH UpVXOWDW SDU IO®LWH KKQQ Y X M/ H5X
SURSDJDWLRQ TXL SHUPHW GH PLHX[ GFWWRMH X QD A M LSMDX
DYHF OH SURGXLW GH UplpUHQFH TXH 7500 % Y HW 3(56,¢

JLIXUH (YROXWLRQ GHV FRUUpODWLRQMWHIQMMW HO BV VA 33 G IS DU VDWW B FH |
WDX[ GH SOXLH GH UpIpUHQFH
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(QILQ OYLQGLFH GH 1DVK HVW JOREDO B PRHR\W Q@I DB
SUPFLSLWDWLRQV DX VRO HVW XQ KPRH\D (X HOBDU G LFID W B ¥
UpVLGXV GpILQLYV SDU OHV GLIIp UKW FOHINV HIGBW SB WO H I BB H QE
JUDQGH TXH OD YDULDQFH GH OD EDVH GH GRQQpPHV GH Up

(UUHXUV TXDOLWDWLYHV GHV 43( SDU VDWHOOLWH

IDIUpTXHQFH GHV ELDLV HVW LQIpULHXUH YFRSBRXU (
UHODWLYHPHQW FRUUHFW SURFKH GH WDEOWMDWLRQYD
SDU &0253+ HW 3(56,%$11 GH HVW VXSpULHXIDHFOHHHOOH G
'H SOXV RQ REVHUYH GHV IDXVVHV GpWHFWLRQV WUQqV IDL
FH TXL VLIQLILH TXIYXQH HVWLPDWLRQ VRWHOBYW DG p\W HFC
GDQV OH PrPH WHPSV OH SOXYLRPqWQH /®VH Q'6HVRQWUSRY
PDLV OH QRPEUH GTpYgQHPHQWY FRUUHFWHPHQW DMXVWnp\

7DEOHDX 5pVXOWDWY VWDWLVWLTXH W RQDEHW BIL B\D & H/ DD H PROR.S\THJ Y V
UplpUHQFH

6WDWLVWLT] &0253 + 3(56,$11 7500 %
) %,
32"
)$5
(76
)%, JUpTXHQFH GHV ELDLV IRZLRQ@GUREDE LOMNR GGHH GpWWWH DODUP

(76 OTM(TXLWDEOH 7KUHDW 6FRUH

'fDSUQV OD ILIJXUH RQ REVHUYH TX3HQWVVHQV)LEOHP
HQRFWLRQ GHV WDX[ GH SUpPFLSLWDWLRQ®HGEpWHPWHQF¢
PYGQHPHQWY GHSDP R/ MEKOOLWH ORUVTXH OH WDX[ GH SO
PP MRX¥XWKXWH j PRLQV GH SRXU OHV WURLV SBRGXLWYV
DXJPHQWH j SOXV GH &HV UpVXOWDWW DRQW SURFKHV
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JLIXUH (YROXWLRQV GHV 32

UplpUHQFH

&KDSLWUH

$QDO\WH VWDWLVWLTX

)$5 HW O7BWGH Y HSW R G XIIR\QF WDRVH G HV W D

6WUXFWXUHYVY VSDWLDOHY GHV 43( SDU VDWHOOLWH

/IHV VWUXFWXUHY VSDWLDOHV GG 4B(p8BQ MDY U DO\OCHQV
IHV FKDPSVY GH SOXLH GpWHFWpV SDU OHV

DQLVRWURSLHV
RUJDQLVpYV VHORQ XQH GLUHFWLRQ

/IHV PRGXOMNJH [SBRG X

/IHV SDUDPgQWUHVY GHV YDULRJUDPPHV NMRQVWQMpSHUWRULpPYV

7TDEOHDX3SDUDPgQWUHY GHV YDULRJUDBWHI\Y GHW DL URVVVIURGX ISWV L\R G |

S3DUDPqQWUHYV
YDULRJUDPPH

5plpBFHQ

&0253+ 3(56,%$11 | 7500

%

"LUHFWLRQ S|
3pSLWHYV

3DOLHU

3RUWpPH GH (
SULQFLSDOH
3RUWpPH GH (
VHFRQGDLUH

30XVLHXUV FRPPHQWDLUHV SHXYHQW rWUH DSSRUWpYV
JHV TXDWUH SURGXLWV RQW XQH GLUHE®GRDXB QWO BLL
JUDGLHQWY 1RUG 6XG GDQV OHV SOXLHWQWX WDQYMHFL QU
FODVVLILFDWLRQ GHV UpJLPHV DQQ XHSDMU @&/H B &AL SIRW

SOXYLRPpWULTXHY DX VRO

/ID SDUWLH VHSMIHXQWWHL R Q

SUpFLSLWDWLRQV SOXV LPSRUWDQWY DYHBDUYHLHE OX
PPULGLRQDOH
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/HV SpSLWHV GHV YDULRJUDPPHV VRQWVSWOXW MCLO QW DL
FRPSDUpHY DX SURGXLW GH UpIpUHQFH ,OFKIDPS&WRQF ¢
VDWHOOLWH j ILQH pFKHOOH TXISSRKMV Y\ VY HS GXHVIL BIXV
XQH YDPGDENOOWY FKDPSV GH SUpFLSLWIDRKIHROD A X&HY
SURGXLWV VDWHOOLWH /D SpSLWHWRH GD U pllip HWQGEH
GX NULJHDJH

/HV SRUWPHV GHV YDULRJUDPPHV GH\O N DSARRGWPIHW E M

UplpUHQFH /HV FKDPSV GH SUpFLSLWDWMpYVj PPV R/D!
PFKHOOH TXH FHX[ GH OD UplpUHQFH

/JHV SURGXLWV VDWHOOLWHY RQW GHV DYHFPBWUGW
G RUJDQLVDWLRQ SRXU 7500 % Y

JLIXUH BWUXFWXUHV VSDWLDOHV GHWLRIY GH Off pQHIF 6 DR LR@WURS
JUDSKLTXHV HQ IRQG EHLJH VXU OD SpULRGH
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&KDSLWUH $QDO\WH VWDWLVWLTX

JLIXUH 6WUXFWXUHV VSDWLDOHV GHV 48Q FSMDULR Q5GH % TDQJ B GIDQLVF
SPULRGH

JLIXUH 6WUXFWXUHYV VSDWLDOHY GHV @3GI3DYRQ263H+GHTQ@ ORFRWURSLH
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JLIXUH B6WUXFWXUHV VSDWLDOHV GHV AB(RED G H3 (G %DSAILO H QG @A VR W |
SPULRGH

&RQFOXVLRQ

/HV YDOLGDWLRQV HW LQWHU FRPSDUDLVRQV BWV SUF
&0253+ RQW pWp UpDOLVpPHVY HQ $PD]RPUHRBBIpVLOLHQQHV /
FRPSDUDLVRQV GHV 43( SDU VDWHOOLWHIQRY KB HO M X U4B\( WAL
PR\HQQH SOXW{W IDLEOH GHV SUpFLSLWIWLRQW GRHNCFFR]
UHODWLYHPHQW LPSRUWDQWY GHV 4pUBSQBHVWEQOLR® B
XQH GpJUDGDWLRQ GHV FRUUPODWLRGM\D S &FKLEAMLXBE R B QW B
TXH OHV DOJRULWKPHV TXDQWLILHQW SOXMLANOHPHQW OHYV

&H FRQVWDW HVW LGHQWLTXH HQ FH TXGH\RGRNUGHVO
GHV 32' )$5 )%, HW (76

(QILQ OHV VWUXFWXUHV VSDWLD O HWH G V¥ KIURWE IXQ &/R/Q
GHV FKDPSV GH SOXLH VHORQ XQ JUDGLHQW JLROGL BR® GMN
LOQWHQVLWpPYV GH SUpPFLSLWDWLRQV FDUDFWpPULVWLTXHV GX

'H PDQLqUH JpQpUDOH OYDOJRULWKPH 7\%00p% X OYW D B/Q
TXH OHV GHX[ DXWUHV SURGXLWY DYHF XQH PRQWHEWQQH
GRQF SHQVHU TXH OTLPSOpPHQWDWLRQ GX SURGRQAWBX *3
HUUHXUV GHWW3DO5RFD

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH &RQVWUXFWLRQ GTXQ PF

&KDSLWUH &ERQVWUXFWLRQ GTXQ PRGqO'
VDWHOOLWH

 QWURGXFWLRQ

/HV UpVXOWDWY VWDWLVWLTXHYV DRQW VP B QW BWHKWO B
HQY OHV RFFXUUHQFHV GH SUpFLSLWDW®WhRQNFRHESH
TXDQWLWDWLIV HQWUH OHV 43( 80 BHV DQRIIDPLPIHID W VE FOHN C
SOXLH SOXV pOHYpV &HV HUUHXUV GRLYHQWJGRRE rWUH D

/ID VHFWLRQ SUpPFpGHQWH D SHUPLV GHVXXBI®WGHWH !
SUPFLSLWDWLRQV SDU VDWHOOLWH UHV O ERIPS 6 QFEHQ®/p L
FULWQUHV FODVVLTXHV FDUDFWWUPDMU RQ VXADUXNEMKDN LG
VDWHOOLWH HVW UHFRQQXH FRPPHGHQFHYMGHKQRDSHMW B S
DO LUVWHW®HU3DU H[HPSOH LO LPSRUWH GIDVVRUWI
EDUUH GJTHUUHXU UpDOLVWH DILQ G rDWUIHR BQGRIWXXE® B\IWHA
PRGPOLVDWLRQ K\GURORJLTXH /fREMHFWWI VHDWW\H OGOV K L
FDUDFWpPULVWLTXHV VLPSOHV GpFULYBWWDOMHNMWRLUKYH
HVWLPDWLRQV SDU VDWHOOLWH HW OHV SOXLHV GH UplpUH

3RXU FHOD QRXV FRQVLGPURQV OHV UpVWGERDWICRQU 8D
VDWHOOLWH (Q UDLVRQ GH OHXU QDMIGHK W \WRFR B VVOLHT X1
DOpDWRLUH /H PRGgOH SURSRVp YLVHXGRRW ) GPH URQHF WIQ
GH GHQVLWp GH SUREDELOLWp /fREMHFWLI GDQV FHWWH V

TXDQWLILHU OHV LQFHUWLWXGBIX[ WO BX0US OV W L\PD W

XQ FRQGLWLRQQHPHQW SDU OD SOXLH GH UplpUHQFH
GpFULUH OHV VWUXFWXUHV VSDWLDOHV GHV UpVLGXV
FDUWRJUDSKLHU OHV UpVLGXV

OpWKRGRORJLH

'H SDU VD QDWXUH HPSLULTXH FH PRGRQM ISV GHX W
HW DX SURGXLW VDWHOOLWH FRQVLGWUREXWRXRQF VWDRMLH
VXLYHQW OHV UpVLGXV VDWHOOLWH HQUIRRQFMWLEDRVEHLE ¥
FRQGLWLRQQHOOH ,0 VIDJLW GRQF WQLEXWLEJYWDHE GLUU
FRQGLWURR GMWBIOHFRQVWUXLWHY DYHF OHV 55U pHWS IOMNW L

HVWLPDWLRQV ESD UWRKIYWHISOIWRYY OHV LQFHUWLWXGHV DV
VDWHOOLWH HQ XQH SDUW GTHUUH XWD W RLW HPWADIQUXH HW X
.LUVWHWWE U

/IHV UpVLGXV VRQW GplLQLY BRERHSQL TXHPHM) FHHYV S

DYHE HW WRXV GHX[ SRVLWLIV VRQW FRQVLGpPUpPWYV GDQ\
FDSDFLWpPV GHV SURGXLWV j TXDQWLILAV OHWSGHF 58 Ip\W DR
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GHV UpyLGKRQW FRQVLGpUpV FRPPH OfXQLTXH YDULDEOH
HVWLPDWLRQV SDU VDWHOOLWH HW GH UpIpUHQFH

$QDO\WH GHV UpVLGXVY VDWHOOLWH

/HV ILIXUHV VXLYDQWHV PRQWUHQWUPWIGEVVSRIXE
OHV WURLV SURGXLWVY VDWHOOLWDLUMBRXQ ARDFXH R QI XGH
FRXUEH pSDLVVH QRLUH UHSUpVHQWH O [} RRPHG HIQ HUER Q& D\
UHSUpPVHQWH OfLQWHU TXDQWLOH QWH OGDQWEH THK® QWIL\D
OHV FRXUEHV ILQHVY UHSUpVHQWHQW OHV TXDQWLOHV FRQ(

JLIXUH 'LVWULEXWLRQ FRQGLWLRQQHOOHHGHRQHPWLBRRVGHSOD %BOXLH G
VXU OD SpULRGH

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH &RQVWUXFWLRQ GTXQ PF

JLIXUH 'LVWULEXWLRQ FRQGLWLRQQHOOH WHRQUEHWLGH VS @ X253 6 H Q p RhQ
SPpULRGH

JLIXUH'LVWULEXWLRQ FRQGLWLRQQHOORIQG WV R \AH OV FO&I$HIGHQU plp
SPpULRGH

&RPPH RQ SHXW OH FRQVWDWHU VXU OHW QHDS®HKIVT XCH
UpVLGXV VRQW DV\PpWULTXHV 'DQVj oD FIRAH QR HP BRIXNQGI ¢

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



OD FRPSRVDQWH V\VWpPDWLTXH GHV WRARGXW LR@ELDQV W
GpFULW SDU OD PpGLDQH FRQGLWLRQQHOOH.LGBHLEHVQRKV
FRQVLGPURQV OJLQWHU TXDQWLOH SRXU GpFULUH OI

/D ILIXUH PRQWUH OHV ELDLV FRQGLWLRQQHOV SRXU OH

JLIXUH %LDLV FRQGLWLRQQHOV HQW®MH OHVHA3N WRWHMHOLQL WBK567501 HQ
HW &0253+ HQ EOHX HW OHV 43( GH UplpUHQFH

OHV ELDLVY FRQGLWLRQQHOV VRQW SFOQMADY UM X SRXW LA
GH SOXLH IDLEOHV j PR\HEQYAWRQ RRVMRXXDWLIV VRXV H
WDX[ GH SOXLH SOXV IRUWV &HOD FRHVWERDW LRRHW pG\HX 6 €
VDWHOOLWH GpHMODQW ELUXWHWRE@WULQJIpUpPHY GDQV OHV ¢
SHXW VXVSHFWHU XQH SURSDJDWLRQ GH F®INVHSURGEXNVWEH
QLYHDX &HWPBERQ /H ELDLV JOREDO FDOFXOp GDQV OI
FRPSHQVDWLRQ HQWUH VXUHVWLPDWLRQ HWQWRDQW HWWLPD

&0253+ HVW OH SURGXLW TXL PRQWUH VRXDH QN SGR PR LD
GHX[ DXWUHV SURGXLWY VDWHOOLWDLUHYV

/D SDUW DOpDWRLUH GIHUUHXU DXJP H Q3R D KKF WOIHX [V ¢
UpIpUHQFH FRPSULV HQWUWHI HUNWXU PP MMRXRLUH SDVVH G
PP MRX(@WOH UHSUpPVHQWH XQH SDUW VLJQLIDEWWHY Hi G5PW K X
TXH 5UHI SRXUUDLHQW rWUH FRQVLGpUpV SROWHp Y Q OGHWV R
GTIXQ WDX[ GH SOXLH GH UplpDHQ S HRIGIVION] &0 PF3MBXPVHQ

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH &RQVWUXFWLRQ GTXQ PF

GYpFDUWY DYHF OHV 43( GH UplpUHQFH DOIRURUPRRPIX C3H
&0253+ HVW pTXLYDOHQWH DX SURGXLW 7500 % Y

JLIXUH (UUHXUV DOpDWRLUHY HQWUH OH& 4B ( FHVW VDN ABDUWSBI(585911
URXJH HW &0253+ HQ EOHX HW OHV 43( GH UplpUHQFH

$QDO\WVH GH OD VWUXFWXUH VSDWLDOH GHV UpVL

I[N DQLVRWURSLH GHV UpVLGXV SUNHYQ VR LGIHOWV B DML IRV
SULQFLSDO G DQLVRWURSLH FRHIILFLHQMW RXD@XVWRVIWUHRGC
ILIXUHVY &H UpVXOWDW HVW UHODWLYHPHMW HQWHMXHVVGE
43( SbU VDWHOOLWH VRQW GpSHQGDQ@EIDWHIEHYV WHB XU RBXS 1
SDUDPqgqWUHV GHV YDULRJUDPPHY GHV UpVLGXV VDWHOOLW

7TDEOHDXDUDPqQWUHY YDULRJUDSKLTXHVO®HSpUpRGEXY VDWHOOLW
3DUDPQWUHV [ 5pVLGXV

YDULRJUDPPH &0253+ | 3(56,$11 | 7500 %
"LUHFWLRQ S|
3pSLWHYV
3DOLHU
3RUWpPH GH (
SULQFLSDOH
3RUWpPH GH (
VHFRQGDLUH
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/HV SpSLWHV GHV YDULRJUDPPHV GHW UPpALGKVY VR VY
UpIpUHQFH HW GX VDWHOOLWH ,GpDWHSPHOWD SHRIWR  OIDW
SURGXLUDLW GHV UpVLGXV ERPSOqWH P QW H® pNRNW FpG IL WL\
JUDQGH GLVFRQWLQXLWp j WRXWHV OHV LOQMWH & GRE WLD/
VDWHOOLWDLUHV pFKDQWLOORQQHQWHEWN FRDWY SYHGHH QT
DPpOLRUpPY SDU UDSSRUW j OD UplpUHQ PHH\OSDF Hp V'HGKN SF
YXH 7500 % Y SUpPVHQWH OHV PHLOOHXUHV SHUIRUPDQF

(Q RXWUH OHV SRUWPpPHV GHV YDULRJUD®RW B\ SLHWH V pE |
OD UpIpUHQFH HW GX VDWHOOLWHUIPAMD GHRHQHIS SRUSW B GC
SURGXLUDLW XQH SRUWpPH QXOOH RX LQILQLH 'HRARMH SRLQ
OHV PHLOOHXUHV SHUIRUPDQFHV HW 3XBVOM BWW PBHQW
WUDYDX[ BW BDRFDHQ $IULTXH GH Of2XHVW OHV DXWHXUV
GHV GRQQpPHV SOXYLRPPWULTXHV GX *3&& D WD QX OGN
UHQFRQWUpPV OrPH VL OfH[WHUQDDVWHUGH GOO] [E@W plJ G B WIpR
GX *3&& FRQVHUYH GRQF XQH LQIOXHQFH FHUWDLQH VXU O

JLIXUH B6WUXFWXUHV VSDWLDOHV GHVIRQNFWGERYQ TEHI@EPDROWORBSQLH VXU
SpPULRGH

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH &RQVWUXFWLRQ GTXQ PF

JLIXUH 6WUXFWXUHY VSDWLDOHYV GH\RQ@Q pG&/H OGN QUOREBAHURQLIRYRWLOD S

JLIXUH 6WUXFWXUHV VSDWLDOHV GHVR@Qp@HCEGWIEY IR U RISL HRO¥W OD S
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'LVWULEXWYWOHOPVVIEIDPWLIG XV VDWHOOLWHYV

2Q VH IRFDOLVH PDLQWHQDQW VXU H\DXGpV VWL B R DVIRRYX
EUPVLOLHQQH /pJDOH ILIXUHYV S H RRXQ IV W B/ D WHpOUDLON
HVWLPHQW OHV SUpPFLSLWDWLRQV D XXIRHVGN GPRHQWS PDXR @LH-
WHUULWRLUH pWXGLp &HSHQGDQW RQ SH&WM5GH QWXYHTI
3(56,$11 SDU UDSSRUW DX SURGXLW 703%$ (Q HGXW 2Q
7500 % Y VRQW JOREDOHPHQW SOXV IDLB/QEFKHOR QURXY
SULQFLSDOHPHQW GH&O0253+PAWI RBX%®6,$11 SRVVGQGHQW GHYV
PDUTXpV $LQVL LOV HQUHJLVWUHQWPGHMRXEDRQVVOQOWDWL |
Of$PDSi /HV VRXV HVWLPDWLRQV VRQW DBOWVLH®OBD QR UG
5RUDLPD

&H JUDGLHQW 1RUG 6XG SHXW rWUH VRXPLV j WURLV K
/D SUHPLQUH GpMj pYRTXpH ORUV GX FKDG hSHIHG B QMF
GH OfLQWHQVLWpP GHV SUPFLSLWDWLRQV
/HV VRXV HVWLPDWLRQV DX 1RUG G HV® TFHAD RO QKX IVIH
SUpPpFLSLWDQWY DSSHOpV © QXDJHV FKDXGO2 G3HR QWS I HAD
SUPFLSLWDWLRQV QH VRQW SDV GpWHHWMpNV FRV UGHED\IHIR/H
FXPXOXV VRQW DVVRFLpPV j GHV VRPPHWY FRHW \@BRR[ H\H EJD
IDLEOHV 5UHANH@EDRKHOD HVW GIDLOOHXUV OfXQ GHV D[HV
&+89% DYHF QRWDPPHQW GHX[ H[SpULPHWW W DNOLFO@W B B PF [
ON(WDW GH QPRIDWEGR]BVEDQV OT(WDW GX &HDUI
$X 6XG GH Of$PD]JRQLH OfXQH GHV FDXVHDWYRQWVpH
SDU VDWHOOLWH HVW OJRFFXSDWLRWQ SEHW LG R UND Q BAVH
i PP MRXOf2XHVW GH OT$PD]RQLH Re OD IRUrW HMAW SUpC
SURSRVpH GDQV OH FKDSLWUH

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH &RQVWUXFWLRQ GTXQ PF

JLIXUH 'LVWULEXWLRQ VSDWLDOH GH$RIDRIQAXVEAOWLBLHR QH Q@pJD O

JLIXUH 'LVWULEXWLRQ VSDWLDOH GHV HpUBXM &BIRSBH HQ DB®B R C

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



JLIXUH 'LVWULEXWLRQ VSDWLDOH GHVRQAL\H 6 X pVA(GBHQAQ H  3PO H
&RQFOXVLRAQ

/D FRQVWUXFWLRQ GX PRGQOH GeHUUHGXVHNWW XED\GH
FRPSDUDLVRQ HQWUH OHV HVWLPDWLRIYV STXWD QU MWHDVD L WH-
43( GH UpIpUHQFH

'DQV XQ SUHPLHU WHPSV OH PRGQqOH \IV ¥ RN Y WxpH N QF
DOpDWRLUHV HQ IRQFWLRQ GHV LQWHRW IHWIM BHY B\ VBDRLE
GHV 43( SDU VDWHOOLWH VRQW OpJqUHSeIAW SIRWLPIPHH G
PP MRX®XLV HOOHV GHYLHQQHQW GH SOXV HEVS\BRALQpJID)
DYHF OfDXJPHQWDWLRQ GHV LQWHQWQ@ RE\GHW H3TX3D @ ME
GHV 43( SDU VDWHOOLWH HVW UHODML®HPHMN H P&R258 B Q-
FDUDFWpULVp SDU GHV HUUHXUV D\®@MAp FPIRW QVX HF'S IR W WDOQM
GHX[ DXWUHV SURGXLWVY SRXU OHV IDLEOHV WDX[ GH SOXLI

(QVXLWH OfDQDO\VH GHV VWU XFWPXRIW UHS & Qi DROH\D Gt
GH OfHUUHXU VHORQ XQ JUDGLHQW 1RUG 6XG DQLVRWUR
SUPVHQWH GH PHLOOHXUV UpVXOWDW\H TofH RIO2 WL 8 YRIY 6
UpVLGXV DYHF XQH SpSLWH SOXV LPSRUWDQWH OBMV L«
GLVWULEXWLRQV VSDWLDOHY GHV UpVLGGEMV $S@XILH\R Q@ XR E K
GH OY$PD]RQLH EUpPVLOLHQQH /pJDOH DHW pdDRIQVRXW VOLHL
SURGXLWY DYHF GHV UpVLGXV SOXV IDLEOHV SRYWH7500 ¢
GLVWULEXWLRQ UpVXOWH GH SOXVLHXUSOIDIFNWH XGHV \O B W
QXDJHX[ YDULpPV GIXQH UpJLRQ j OTDXW URX-OW HUT RN F¥XSO M |
GH OD IRUrW DPD]JRQLHQQH /fpWXGWH HY HROAWURQGEW O
GRQF OJREMHW GX FKDSLWUH VXLYDQW

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH ,QIOXHQFH GHV VXUIDFHV W HUJHNT
TXRWLGLHQQHY SDU VDWHOOLWH F

&KDSLWUH ,QIOXHQFH GHV VXUIDFHV W
GTHVWLPDWLRQ GHV SUpPFLSLWDWLRQV TXF
GIpWXGHV HQ $PD]JRQLH PpULGLRQI

 QWURGXFWLRQ

| REVHUYDWLRQ GHV FKDQJHPHQWV G REH XSYDHWFL KQ HG |
SUPFLVLRQ VLJQLILFDWLYH j O DLGH REOX WD 8W HXSDMWGE B ORR \
FRQFHUQH OHV HVWLPDWLRQV TXDQWLWDWDIWH®O IGMN S
K\GURPpWPpPRUHVY SUpPFLSLWDQWY SURXB@WR QW \UPRYSKQ IS
OH GRPDLQH VSHFWUDD GBWDUEDE RQEBVWHILVWUpPH SDU O
LQWpJUpH GH WRXWH OD FRORQQH GH @ TDMPRRASIKKAILHT X B M}
PPLVVLRQV HW UpIOH[LRQV GHV VXU IPHMW HV YD GIMXY W0 H\G ¢

/HV VXUIDFHV WHUUHVWUHVY VRQW H YDDEWE O HV® fiXQ3D
i OTDXWUH HW SOXV IRUWH TX®H2 OHV VXIDDBHW BQ RIDK DX
GPpWHFWHU OHV VXUIDFHV SUpPFLSLWDQAFHYHS BQ UXHY LPVD/QU [XH
FDSWHXU

/| REMHEWLI GH FH FKDSLWUH HVW GGIHVX S QMFLIS HW DOMH\R
VDWHOOLWH VXU GHX[ VXUIDFHV W HWLUIHWW QMNH WD X[ XRUHR &
IRUHVWLQUH HW XQH VXUIDFH GplRUHVEHOD HQ Q¢ X RQILWH
SURGXLWY VDWHOOLWDLUHYV SUpV REDWR/X GDHW &0 5BKD IS WW
SURGXLW 02 0:&20%

2FFXSDWLRQ GHV VROV HQ $PD]JRQLH EUpVLOLHQ

&RQWH[WH GH OfpWXGH

/JH VXLYL GH OYRFFXSDWLRQ GHV VROV HQ HEP\DHRQLH
SROLWLTXHV VRFLR pFRQRPLTXHV HW HQY LADRUDFHPPHIQ W D 8
XQH GpIRUHVWDWLRQ FURLVVDQWH TXWUSRMRUWEBL W DQVODH M
GL[ GHUQLQUHY DQQpHV &HWWH pYROXWNRAQHGW PDVH U
VXUIDFHV DJULFROHV SKWXUDJHV FXOWXUH®YFG$ DR MH FHW
FRQFHUQpPVY SDU OD GpIRUHVWDWLRQ VRQWIOBYWIUQIVREQ W
GH GpIRUHVWDWLRQ H[ 'XULHX] / HH U DS/ORX ¥ URUWR/ DV D
GpIRUHVWDWLRQ GDQV OHV DQQpHV Of$HQROENQLDWUNN XSO
(WDW 'H PDQLQUH JpQpUDOH OD SUFRWLWQ DXYHEUQM M QMR L
GH OD GpIRUHVWDWLRQ HW GX IURQW SLRQQLHU 'XEUHXLO

(Q DBHR © HQ WRLOH GH IRQG @ OH &RGH )RUHYV
OOVVHPEOpPH QDWLRQDOH HVW XQ ERQp UHQRG\D H GNHHED § H/Y
FH FRGH OpJLVODWLI XQ SRLQW UHODWLIHPH®Y\EH SQWWR)
SHUPDQHQWH $33 OH ORQJ GHV FRXUV GHDX GLfi$© DJ BILLW
DLQVL OH GHYHQLU GHV pFRV\VWqPHV XHWQDS$HVPHIWWBROH
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GLPLQXWLRQ GHV VXUIDFHV IRUHVWLQUHV W XWTREQLjqSB X
JPpQPUDOH OHV SROLWLTXHV SXEOLTXHV pERIORIWPKNV S
DJURQRPLTXHV HW IRUHVWLHUV VRQW GHV BUQDWXB DX F\H
RX DX FRQWUDLUH GH OfDFFpOpUDWLRQ GH 'G§RQGH RLDHW \GE
YXH UpJOHPHQWDLUH RX HW HQYLURQQHPH GWUOLEOD GH
HVW QpFHVVDLUH DILQ GH UpDOLYVIBYPLY LRMDIVW /G HRVD O WHRXI[U
0726 SRVH GHV TXHVWLRQV GILQVWUXPHRQW.DW IGRO® W \® HG AL
GX SURMHW 5DGDPEUDVLO ODQFp HQ OD H R X H UGAHX U H
HVW UpDOLVpH j SDUWLU GH GRQQpHY GR®mMy HW L
VDWHOOLWHY 'HSXLV OHV DQQpHV SOXDIOH NPV FHUR IO
UpDOLVDWLRQ GH FDUWRJUDSKLH GHLQWA6 Q HO WoHFK B IOVORIL B F
2Q SHXW EFQWEHDOOM QG /&RYHU+DQVHQ HW 5HHG % DU
%HOZDUG RXQWEBRDM LRRDO *HRVSKHUH %LRVSKHUH
L QIRUPDWLRQ,*8\34W 6B RYHU PHOp *SIRORILFD®666XUYH\
IRYHODQG HWHMOSURJUDRBHFDO (FRV\WWHP (QYLURQPHQ'
6DWHOB[WHGLULJIRISPW BHVHDUBE & HRKEBLOG HW
*OREDO )RUHVW B5HVRXBBH GMVODVPEDW VH IRFDOL\
SDUWLFXOLqQUHPHQW VXU OHV IRUrwvV GHD O/Mp G pi& @WVEK W L
LQGLVSHQVDEOH DILQ GH FDUDFWpULRGW PHIW JFRXYGIHW V X
30XVLHXUV FDSWHXUV GH EDVVHV | KIOLDWWW VD L/ REMIX AL R
0726 'H OD PrPH PDQLQUH TXH SRXUp\®pIRURIDSKRN HEKXINVG DD L
VSDWLDOH GHV LQVWUXPHQWY HPEDPBRIM EOW LQ YAHRPEL Q
GHV GRQQpPHV VDWHOOLWDLUHV SHUPHWS LD pRIGID VBW \8 UFH \
FDSWHXUWW YO\WONLFIHD\BXW] DO /HVY GRQQpPHV j EDVVH UpVRO
VRQW LVVXHV GHV VDWHOOLWHYV 123%$8 8455 RIQWQ pB %7 09(* 67
/1$1'6$7 HW &% (56 VDWHOOLWH VLQR EUpRR\HLIIH ODV) APD ¥
UpVROXWLRQ VSDWLDOH DYHF UHVSHFWLYHPP QW XQ® FHO

'DQV FHWWH pWXGH RQ FKHUFKH GHV SOXYWMRP YWDED |
GH i F HVW j GLUH DYHF DXFXQH BOPWHPWLREY GRL
FODVVpPV HQ IRUrW RX HQ VXUIDFEX® VG WRIM MWW HVX HQ R IGIW
XQH SpULRGH GRQQpPH HW GRLYHQW SHUPBSWMWUHOGN M X UHHL
GHV 43( 2U VL 0726 VXU ODTXHO OHDHWXE IV LXVDXp pX@ CSXOW IY R
OD SpPULRGH GIDQDO\WH OHV UpVXOWRPWVFQHDWIDLARMW 2 Q
VHUYLU GH SURGXLW TXL SHUPHWWH GTREVHURKWHOfpY!
EUpPVLOLHQQH $ FHWWH pFKHOOH U pRIR RHIDQOH H &1 K BVX\® H VDY
HVW SUplpUpH DILQ GH UpDOLVHU X QKHPHOMR JOD KIS B Q X
GRQQpPHV /$1'6$7 GgqV OHV DQQIHWRSLFDD FHUPMLYRDKVW C
&HQWAHBY,& GH OT8QLYHUVLWpP GX OLFKLHDAQ HOV j OQMH Q6K
HW DO GH UpDOLVHU XQ VXLYL GH OD GplIRUHVS\DDAWLRQ
DXWRPDWLVpHV GX IDLW GH OD IDLEOH YRPV®B XGH\R @ DV8 MR
IDQGYPMPDWLF DOSSMKDQFHG 7KHPDWLK7®D S SHIL GOW VW X V
EUpVLOLHQA®WRODDFEBE GH &DOFXOR GR 'HVIORBMYMWIHHQWR

352'(6 HVW XQ JUDQG SURMHW QDWLR QOGS BMH ¥ WU RIPL ¢
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&KDSLWUH ,QIOXHQFH GHV VXUIDFHV W HUJHNWT
TXRWLGLHQQHY SDU VDWHOOLWH F

SHUPHW GH UpDOLVHU XQ pWDW GH\E OALWHXD LIH@Q@XHH O IDHO B 1
GH 6KLPDHEWNBKOR SURSRVHQW XQH PpWKRGRORJLH D
SURFHVVXV GY{DVVLPLODWLRQ GHVY GRQQpHYVY VDWHOOLWHYV

/ID UpVROXWLRQ VSDWLDOH GX 352'(6 HS/SAR 4 WE HD WHRFX @
FRXYHUWXUH GH OD UpJLRQ pWXGLpH &HSHQGDQWXHIOBF
QTHVW SDV VXIILVDQWH SRXU GHV REMHRWTLXWD \RLS pWHPS VR Q
GHV GPpERLVHPHQWY LOOpJDX[ /f{DSSRUW WXIRD®WHXE562",
ODQFpH HQ HVW DORUV XQ RXWLO LQWpUHBRDOIW CBR X,
HQUHJLVWUH GHV VFqQHY GH UpVROXW L R/Q YPLRYH Q\QHP S R URH C

i MRXUV &HV GRQQpPHV TXRWLGLHQQHWW ®DOLWRQWY HF
FRPELQPHY HW IRUPHQWWBEQMR GHI PWRIEXLVEHVIORUHVWD
'(7(5 6KLPDEXNAXWR) GLVSRQLEOH WRXWHV OHV GHX[ V*F
VRXOLJQH TXH OH SURMHW '(7(5 GD®RXOHREDMGEW LG XG BI5 3'H
OJLQWHUYHQWLRQ UDSLGH VXU OH WHUUDLQ & RRWID{@DLHP |
OD OpJDOLWp GHV RXYHUWXWHRAN GMDIRREUW H U F\R ® XMAR Q
YHUVLRQ LQWHUPpPGLDLUH GX '(7(5 HVW Q&HF WXWWHLPWQ
OT(QYLURQQHPHQW GX OIYWR>XWURXYR TEH$SOH SURGXLW pW
ELDLVp HIVQWGI RQW GRQF PLV HQ SODFH XQ RXWLO PHQVXF
GHV JULOOHV 02',6 DYHF XQH FHOOXOH GH OD JULOOH GH

(Q UpVXPp FHV FDUWRJUDSKLHV GX VXLWL HO¥H ©@HXG p
ILDELOLWp GpSHQG GH OD WKpPDWLTXH W FUHFKHTUFEKH H ¥
OHV SURGXLWY GH 0O1,13( QH SUHQ Q HDOWH SPp/G HRL BRIY VR G [p
GpIRUHVWpPHY HW DX[ VXUIDFHV | RWH VRUWIOW H\W JUDBYW H\® LR
YpJpWDWLRQ HVW HQ UpJpQpUDWLRQ MHHBWQWRIOGH HW * X/IXFFO
HW DO ORWWRIDO -HSVRQ HW+DQVHR HVW DORUV pYLG
SRXU GHV pWXGHV GH VpTXHVWUDWLRQ GH FDWEWRDRQ G
UpVLOLHQFH SRNBIURQUWREGIqAW *XLPDWWHDO 6KHPDEMNWMXUR
HW DO  $UYRU $ILQ GH UpVRXGUH FH SURBSQNH Gt}
FRPPH OH V\VWgPH SRXU OD FDUWRJWDSERB]|RBGLOIDEGpYUDG
'"(*5$' TXL HVW REWHQX j SDUWLU GX SURGXLW '(7(5

SURGXLW GYRFFXSDWLRQ GHV VROV 352'(6

3RXU QRWUH SUREOpPPDWLTXH RQ XWLOLVH OH SDRGXL
FRQWLQXLWp GH OfJpWDW DQQXHO GHV PQWICHK] SHOX YRRE PW
VRQW LQVWDOOpPV GHSXLV &HWWH PpWWRG HH \GML PIBI\S U
DQQXHOOH GH OD GplIRUHVWDWLRQ HQ R®DGREDRNLHRWY E|
VFqQHWL\D\QXHV GHAO FOEWHNDWHOOLWHY 8 6 /DQGVDW ILJXU
GILPDJHV SHUPHW GH GpWHFWHU O pYRQX\WDRF GHVD|RID H |

KWWS Z7ZZZ REW LQSH EU GHJUDG
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GH OD GplRUHVWDWLRQ ILIXUH MQHVGED WH IR H & ki
DO

JLIXUH'pFRXSDJH GHV VFqQHV VDWHO QL$WDV REX I CESMp M X O LHD@GEH D p\d DO
352'(6

JLIXUH 6FKpPD DGDSWp GH %DUORZ H 3HUHWHSUpVHWVBBR'YW OHV FRXS
GHV IRUrWYV UHFRQQXHY SDU OH SURGXLW 352'(6

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH ,QIOXHQFH GHV VXUIDFHV W HUJHNT
TXRWLGLHQQHY SDU VDWHOOLWH F

8QH VHXOH GDWH GH FKDTXH LPDJH HWX V@ O HWWL\R Q/}if
&HV PRLV SOXV VHFV SHUPHWWHQW GH GVRUQ®RHNV GRQ®p
RSWLTXHV HQ $PD]JRQLH &HWWH VR XUFFHX © DBHMN WHD )5[ LDQFFQH)
OD GpIRUHVWDWLRQ HVW YDULDEOHRQHBRQHOFRQNYSPHEHN
$VQHU GDQV FHUWDLQHV UpJLRQV OD SVW\R&PHE LOH W p
WpOpGpWHFEFWLRQ RSWLTXH VDQV FRXYHUWXUHH QXR I MMV H
O DQQpH ILJKXDSISRUW GH GRQQpPHV &%(56 DLQVL TXH G
RUWKRUHFWLILpH OU6," SHUPHW GH OLFRWWLU H I6X BB X'1(®/ V&
SURGXLW VHUW DXVVL GH GRQQpH GTHQW WRX G IHNV P RCE
POWpPpRURORJLTXHV HW FOLPDWLTXHV SB&URMHEER (2HGBQD
3529(* E6HVWAMPIDO 30XV GILQIRUPDWLRQV VXU OH SURG
UpIpUHQFpPHYV VXU ZZZ GSL LQSH EU SURGHVGLJLWDO

JLIXUH 3UREDELOLWpPV PHQVXHOOHV GWREMHRQW.R®XGHWDJERRPV /DRK
FRXYHUWXUH QXDJHXVH $VQHU

'DQV FHWWH pWXGH RQ FODVVH OHV IRGHVLBEGIRUHVW

ILJXURRQ REVHUYH Of$UF GH GpIRUHVWDWLRQ H[ 'XUL
(VW GH Of$PD]RQLH EUpVLOLHQQH /p3DOH Y MWW OGIX 6XFEF B €
UpJLRQ (WDWV GX ODWR *URVVR HW 5RQG{QLD HAHWIURQ
FDODFWpULVp SDU XQH DYDQFpH LPSRUWDDMHWGER GL.Q GH/X Q FH
FRPPXQLFDWLRQV WHOV TXH OD WUDQVDPD]RQLHQQH TXL V

KWWS 727ZZ SURYHJ FSWHF LQSH EU
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&HWSLWUH ,QIOXHQFH GHV VXUIDFHV WHUYIHW W
TXRWLGLHQQHY SDU VDWHOOLWH F

JLIXUH 5pVHDX GHV SOXYLRPqQWUHV $1$%$ XWLOLN@V$PRUR QDH SHU hRIGHL H
/pJDOH

JLIXUH/RFDOLVDWLRQ GHV SOXYLRPqQWRHW XWLOLVpY VXU OH

'H SOXV OHV UpJLPHV DQQXHOV PR\HQV WR®KWHSH@FK
KLYHU DXVWUDO SRXU OH VHFWHXU GWBRISYNLRGNUBHV Y(R
SUPFLSLWpV VRQW TXDVL QXOV (Q pWp PISRWWDQWRQSREV
VHFWHXU GpERLVp DYHF GHV SUpFLSLWBRVLDRIRW \P HTQOHX HDA

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



SOXYLRPQWUHV HQ PLOLHX IRUHVWLE L WHXUHYWUHGWP BF
SHQGDQW FH WULPHVWUH /HV GLIIALRQYFHW THWQ Wh B WY
PR\HQV HQWUH OHV GHX[ VHFWHXUV VJH[SOLT)>SHQWMULQFL
DO $LQVL RQ SHXW SHQVHU TXH FH GERPYUHY®R®OOG B
GpSODFHPHQW GH OYDFWLYLWp FRQYHFWLHUH GH OMX G EH D
DXVWUDO HW MXVWLILH GHV YROXPH¥HSWOOH pdHH OV |8 D W
UpJLPHY DQQXHOV GHV SUpPpFLSLWDWLRQV HVW GLIILFLOH |

JLIXUHS5pJLPHY DQQXHOV PR\HQV GH YV SRXLF ICBHW B WX RQR/P § VO FX/OY VW X |
FHX[ HQ VHFWHXU GpERLVp VXU OD SpULRGH

6WDWLVWLTXHV

2Q XWLOLVH OD PrPH PpWKRGRORJLH TXHV)XWpBGHGHP
VWDWLVWLTXHY TXDQWLWDWLYHV (WDHW XGEB@REMRI@D IDL
UHWLHQW VHXOHPHQW OHV pYgJQHPHQWY MRXUKQOOLWDY UGH
&023+ 0:&20% HW j OD UplpUHQFH /H WDWELOKHBEX PRRRQQWW
GRQQpPHYV SOXYLRPpPWULTXHVV DX VRO UHWHGOXBIVRSRXU OH

7TDEOHDEULWqUHYV VWDWLVWLTXHY GHY CRWEWHRX O R RXRPEWW I4BX H\D U
&ULWqUHV VWDWLVWLTXHYV =RQH =RQF
GpIRUHW IRUHV

1RPEUH GYpYgQHPHQWY HQ MRXU\
OR\HQQH GHV SUpFLSLWDWLRQV H
SRXUFHQWDJH GTpYqQQHPHQWYV DY
OR\HQQH GHV SUpFLSLWDWLRQV !
(FDUW W\SH PR\HQ HQ PP
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&KDSLWUH ,QIOXHQFH GHV VXUIDFHV W HUJHNT
TXRWLGLHQQHY SDU VDWHOOLWH F

2Q QRWH TXH OHV GRQQpHV GH SUpPFLSLWWWVWR @M PRHOAX
SOXV pOHYpHV HQ UpJLRQ IRUHVWG@QURUMNVM/p S@KV EQ WD W
VRQW LPSRUWDQWHY SRXU PLHX[ DSSUpKHQGHU DFAKRHW3( SC
GH OTJHIIHW ]JRQDO

SpVXOWDWY GH OD YDOLGDWLRQ VWDWLVWLTXH

/IHV UpVXOWDWY VWDWLVWLTXHV VRQWLIBIREDROHHANQW L
GH Of1,3:* HQ $PpULTXH GX VXG /H WDEOHDX HVWWPOW LRXX
SUpFLSLWDWLRQV SDU VDWHOOLWH SRARUYVAXIRX FRPE UH
UpVXOWDWY GHV GHX[ VHFWHXUV OHV ELDHWQHWRUOWY H6G6T:
HVW ORJLTXH FDU FHWWH UpJLRQ HVW SOXV DWpHRUG HW S

&HSHQGDQW VL RQ FRUULJH FHV FUIOWM§UBNDS B UH W H5/0
UHODWLIV FDOFXOpV SRXU OHV REVHUYDWLRQVG!p | FPPH VMRS
SOXV GDQV FH VHFWHXU OHV GHX[ GHXW §URBG XLRAW VDTXH
DYHF GHV ELDLV HW 506( UHODWLIV UHNGWEWRQ HRP® QPN OG
IRUHVWLHU OHV HUUHXUV GHV 43( VRQW SDX\O 1 PRIRUWW OX
HUUHXUV GHV 43( HQWUH &0253+ HW 0:&28%WWHD®SSOX B DR U
FRUUpPODWLRQV OHV FRHIILFLHQWYV GV G/HWHERH Q DRLLHRGDA
GpWHUPLQDWLRQ PRQWUHQW TXH OHVWpPRQNVYDRE QM @HQL
REVHUYDWLRQV DX VRO VRQW SOXV IDLEO 26 PLIDE H X |
XQH YDOHXU GH 'DQV FH PrPH VHRWHDWL YOHPH & WWLLGPIP \
j OD PR\HQQH GHV YDOHXUV GH UplIyBB@FpPIDHLQML OHYWS.,.
UHVSHFWLYHPHQW SRXU &0253+ HW 0:&20%

7DEOHDEpVXOWDWY VWDWLVWLTXHV GHRQDP ERFSHPWIALGR @/ BWIHRMWWE P D
GRQ QM WYMWX OHV VXUIDFHV WHUUHVWUHV pWXGLpHV

UpJLRQ GplIRI UpJLRQ IRUH"

&ULWQUHV VW e sy 0:& &0253+ 0:¢

&RUUpPODWLRC
%LDLV DEVRO?
%LDLV UHODW
506( DEVROX

506( UHODWLI
&RHII 'H GpWt
6.,// 6FRUH LQ
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JLIXUH 43( SDU VDWHOOLWH D &0253+ HWVEHUXBWIRQVVDRHMR BESRXU
IRUHVWLQUH HW 43( SDU VDWHOO20WH YV &M\ REMMUSGDWIBRQV DX VRO
GpIRUHVWpH

&RQFOXVLROQ

'DQV FH FKDSLWUH RQ VTHVW LQWpUHWR®V Q@%HL QNOX HQ
HUUHXUV GHV HVWLPDWLRQV TXD QRXUWHNDLDY HR/QGH \X \8 DB L W
352'(6 DILQ GH UHSpPUHU GHV GRQQpPHV SOXYRRPHW VIXTUXBW
26 GLIIpUHQWHY XQ VHFWHXU GpERLVp HWVXI® W HFWXWX G H
EDVH GH GRQQpHV FRQWU{OpHV HW LQWHHFGpHDOE Y QO LG
VWDWLVWLTXH GHV SURGXLWY VDWHOOLWDLUHV VXU OD Sp

/JHV HVWLPDWLRQV TXDQWLWDWLYHV @% \H\EUHE2SIWDW
VRQW DQDO\PpPHV VXU OHV GHX[ VROQMBHQW I8 bV H/WWUHKW V/ |
SOXV LPSRUWDQWHY VXU OD VXU ID FlUHRPHQMW LLPSHR USAHDMW/HH
PHVXUHV SDU OLFUR RQGHV 02 'DQV FHJB®RRIDW QHH WSHRW
GLIIXVLRQ HW GH OYDEVRUSWLRQ GHV K\G WRFPWHORNBIN'
&KDPERQ /D TXDOLWp GHV 43( SDORQ@IXHXOLGR &8 W\
FDSWIHRXHW OD WHQHXU HQ KXPLGLWpP GHV VXUIDFHV WHUUF
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&KDSLWUH ,QIOXHQFH GHV VXUIDFHV W HUJHNT
TXRWLGLHQQHY SDU VDWHOOLWH F

&H FKDSLWUH HVW XQH DSSURFKH DILQ GH PR VBHNU
SOXLHV SDU VDWHOOLWH &HWWH W KdPQWAH XPH. HHXYWF RIS
OHV UpWURDFWLRQV HQWUH OD SOXLH H@Q®D IRUrW j OfpF|
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6\QWKgqVH GH OD 3DUWLH

&HWWH DS®OOWMDLHD Op OfDQDO\WH GHV HUUHXUV GHV t
SUPFLSLWDWLRQV 43( SDU VDWHOOLWH UG XHD $3HX (DD WDV
UplpUHQFH /HV DQDO\WHV VWDWLVWLTXHV RHQQV$PDPROHE p
EUPVLOLHQQH /pJDOH 'HV DSSURFKH X QT PRGW O W DEMHYUHIH ¥
SHUPLV GH PLHX[ DSSUpKHQGHU OHV SHUI/WRDPDB¥HVH®H
&0253+ 3(56,$11 HW 7500 % Y /HV ELD3(VSHDW OB W HOQO HW
UHODWLYHPHQW IDLEOHYV DYHF XQH PHLO®®XUW SHHWMRUPD
DFFRUGY HQWUH OHV SURGXLWYV VDWH OCRQWD LIDH ¥ OHHW O '}
FRUUpODWLRQV pJDOHV j HQYLURQ / HG/T D/AWDHW LEVRAQLQ BX
FDSDFLWpV GHV SURGXLWYV j GpWHF\@HHQYH WV RSQ p FL SHLW B\ |
TXDVL QXOV 7RXWHIRLYV OD TXDQWLILFADODLRMH Wi GD J& DG
IRQFWLRQ GHV VHXLOV GILQWHQVLWp GHNWESDXLG® H\ I@H M
SDU VDWHOOLWH VJRUJDQLVHQW VHORQ X Qi \D GLUI/RMKU R
VDWHOOLWDLUHY GpWHFWHQW OHV FKDPSV GH SOXLH VHOF

/H PRGJOH GTHUUHXU EDVp VXU OHW WHVH®X® HVQ N3y H
UplpUHQFH HVW FDUDFWpULVp SDU X®HSVREXLHWVW VODMHG
MXVTXfj XQ WDX[ GH SOXLH GH UplpUHKQGHQJBB F H HIXLRQ
VI\VWpPDWLTXH GHYLHQW QpJDWLYH UHWV @ RXE VHHPVE ORHH GOHHNV
UpIpUHQFH J/YHUUHXU DOpDWRLUH SUpVHQIDH XD HQBH W
IRQFWLRQ GH OfDXJPHQWDWLRQ GHV WD)XIDGH BOKVYHGEM U,
VDWHOOLWHY UpYqOHQW XQH RUJDQLVDWHRQGGWW UH B X WX
VSDWLDOHV GHV UpVLGXV VDWHO GELDHA CPHR Q RWE B GoHID W
VXUHVWLPDWLRQV GDQV OH 6XG GH OT$P®]RMUH QEN\ WLB Y
SHUIRUPDQFH GX SURGXLW 7500 % Y HVW JORWDGINPHQ
SURGXLWYV PDLV OHV HUUHXUV VRQW PLQBREYVpHVSSRIEG XL
&0253+ SUpVHQWH GHV ERQQHV FDSDWNL\E Y FL SLWWDLVP HRIQ W
QRWDPPHQW XQH HUUHXU V\VWpPDWLTXH SIRXW |0 HEOIH LTEX
LOQWHQVLWpPV GX SURGXLW GH UplpUHRNXEH VAQ RN WY WQIVORKG
LPSRUWDQWHY REVHUYpHV QRWDPPHQW BRQ@V HO BV pV p OLLRY
/IpJDOH /fpWXGH GH FDV VXU OTLQIOXHKEHHXK\O FRIFVFXSO W
XQH DSSURFKH &HSHQGDQW RQ QRWH TXH OH SURGXLW I
ELHQ OHV WDX[ GH SOXLH HQ PLOLHX IRUH\DWML ISURTXIHN
PXOWLFDQDX[ &0253+ SUpVHQWH GH PHLOOHXWVTXHVXOV
OfHVWLPDWLR@HYDWHOGEURDGH HQ IRUrw

/TDQDO\WH VWDWLVWLTXH GHV 43( SRU ©BMWGQ\DHORLBAOHH R
UpJLRQ GIpWXGHV &HV HUUHXUV GRLY i QW GrAV BB LIPRDUWWR.O R
PXOWL WHPSRUHOOH 2Q SRXUUD DORUV MXJHUL®H OfDSSR
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SDUWLH $SSRUW GHV GRQQpHV VDWH O Op-W\LDLL
/IpJDOH VXU OD SpULRGH DSSOLFDW

SKRWRJUDSKLH GHVY LQRQGDWLRQV j ODUDEiI 3% %UpVLO H
KLWDNH

3DUWLH $SSRUW GHV GRQQpPHV VDWHOOL
OT$PD]RQLH EUpVLOLHQQH /pJDOH VXU OL
DSSOLFDWLRQ DX SURGXLW VDWHOOL\

, QWURGXFWLRQ GH OD 3DUWLH

&KDSLWWWXGHY GHV SUpFLSLWDWLRQV VDXUYPR@QL
SDU VDWHOOLWH

&KDSLWUH $QDO\WHYV GHV Up@QHPHQ WY GIXWOWVPHV
SUpFLSLWDWLRQV SDU VDWHOOLWH

6\QWKgVH GH OD 3DUWLH

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



T, QWURGXFWLR(

, QWURGXFWLRQ GH OD 3DUWLH

3O0XVLHXUV pWXGHV FOLPDWRORJLTXWNOR B Q/QHWip SUDEDDL
GRQQpPHYV SOXYLRPpWULTXHV DX VRO H[ HWIDPWLURB HW 1F
SDUWLU GH GRQQpHWWDOH & QLMEDMMDIHDY 244X AT YOHD
&HSHQGDQW GDQV FHV GHUQLQUHV pXWXIGHW p@ M VG G RROOQPLH\
DORUV TXH OHV UpVXOWDWYVY GH O DGYDDLGOMNQRH VGHD WAV
GHV SOXLHV SDU OHV SURGXLWVY VDWH®OGOGW BRWWW FVLR® Q
3') PDWFKHQJKDRWRMO TXL SHUPHW GH PLQLPLVHU OHV HI
TXDQWLWDWLYHV GHV SUpFLSLWDWLRQV 43( SDU VDWHOO

(QUXLWH OHV GRQQpHV VDWHOOLWD L UHM GFIRUHIL JX B
FOLPDWRORJLH GX WHUULWRLUH GYpWWXGHV FO®WMV ph UHDWH.
UpJLPHV DQQXHOV GHV SUpPFLSLWDWLRQV OGIR/LWP S B BWN WY
FLUFXODWLRQV DWPRVSKpPULTXHV V\QRSWLTPOH\P BIWR ORULLRC
VRQW XWLOLVpV SRXU REVHUYHU O M\ RQ J& RN FHDRIDGW ¥ UH
PYQOQHPHQWY GH VgFKHUHVVH HW pSLVRSGKH Y M RAHV FRY W LS
FOLPDWRORJLTXHY VRQW LPSRUWDQWH WV FK\RXRX 0BDHYOW@ HC
$PD]JRQLH EUpPVLOLHQQH

&HWWH DSSURFKH FOLPDWRORJLTXH XWIQORVR DEWMDTOER
FIHVW SRXUTXRL RQ Q XWLOLVH TXTXQ VHXORGIHVKBHRG
&0253+ HVW UpDOLVp HQ IRQFWLRQ GHV ERQW YPVRRIWDM
OTXWLOLVDWLRQ GH FH SURGXLW SRXU XQHJDQDONVSXEGILF
FH SURGXLW QJHVW SDV GLVSRQLEOH j XQH pFKRRPXOPHQV
GHV GRQQpPHV GX 7500 % YHUVLRQ UHFKHUFKHR Q/BIDXXM UL
RSpPUDWLRQQHOOH DYHF XQH HVWLPDW IQRID GWV BQ »SIUH\F LI
OD PpPWKRGRORJLH PLVH HQ °XYUH LFLSHR®XD $S/0 Y B BEDH I/
i GLVSRVLWLRQ
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&KDSLWUH (WXGHV GHV SUpFLSLWDWLRQWHO®(

&KDSLWUWXGHY GHV SUpFLSLWDWLRQV VDL
PHVXUpHY SDU VDWHOOLWH

 QWURGXFWLRQ

&H FKDSLWUH YLVH j VSDWLDOLVHOHOSVYVRSXLM SRL02B5 B\
FRUULJp VXU OD SpULRGH DX[ pFKHPRHYHFLRRQ Q
JULOOHVY VDWHOOLWDLUHV GRLW SHUPROWRPUN SUPPpPBOIL\|
GLPLQXDQW OHV HUUHXUV GHV HVWLPQW LKIYV STXWD W W\NM DG
FXPXOV GH SOXLH GX SURGXLW FRUULJp VRQWH RRERXUpV
ORFDOLVHU OYDSSRUW GH OD GpPDUBKNWUL RXWLRQ VR Q SDH
SOXLHV DYHF OHV GLIIpUHQWHY FLUFXQRFWORY VD DMWPFOWBEWK |
UpJLRQ GIpWXGHYV

/D SUHPLQUH pWDSH GH FHWWH pWXGH FRQWHFWHRQSE
43( SDU OH SURGXLW &0253+ 3XLV OHV FQOWIROOBSK HN
VDLVRQQLQUHV HQ $PD]JRQLH EUpVLOLHQQH /pJDOH VRQW D

&RUUHFWLRQ GHV GRQ]pYPHPWDODWHFWH@IOLWDLUHYV SD

/ID YDOLGDWLRQ VWDWLVWLTXH GHYYPORXGXLWWVVBWE
GIfHVWLPDWLRQ GHV SUpFLSLWDWLRRY HQ $BWELHIDQIHY «
SOXYLRPpWULTXHYVY DX VRO SHXYHQW r'WUH XWLOLVpHV DILC

VRLW SDU OTLQWpPpIJUDWLRQ GHV GRQQRHVYWHKPHpPHREPRE

OH SURGXLW 703%

VRLW SDU XQH FRUUHFWLRQ DXWRPDWUPOWERQVYHSDX

VDWHOOLWH HW OHV WDX[ GH SUpFLSLWDWLRQV PHVXU

&HWWH GHUQLgqUH PpWKRGRORJLH HR WL ®SBRAERPWHH GRISGPp F
SDU HWDO IHV DXWHXUV FKHUFKHQW | GLPIR&EEUWDLRQ |
HW RX OD PXOWLSOLFDWLRQ GHV ELDSSO&HXpWW RAKQL O B
7500 % 57 HW pYDOXpHV j GLIIpUHQWHYVY RBFKXQIID HED W |
SOXYLRPpWULTXH GH UplpUHQFH LQGpSHQGPRWIH F\ULIRRP B
OH SURGXLW H[LVWDQW SHUPHW O TXXPp 8 QRRIFPASIDRID IGVHR Q DD
SDU 7500 % Y 7500 % 57 HW SDU OHV GHX[ EERPRDV G|
DX SURGXLW VDWHOOLWH &HWWH @BMXGCHURSXKXMWH OAD\VQ W@ O
GLPLQXHU OHV HUUHXUV GHV 43(

'DQV FHWWH SDUWLH RQ 3XW PO MK HID SFRORBMFQVAL R Q
/H3') PDWFRRQ@MLVWH j PRGLILHU OHV GRQQpHVOWBWH O C
GLVWULEXWLRQ V DFFRUGH DYHF ODJUBHWWG IpERW L RIQUGBI DO\
GX SURGXLW VDWHOOLWDLUH DX FXP)XMHGHHSTRXM HIADVVH
SHUPHW SDV GH UpJOHU OHV SUREQYRSIYREH GRWHA FWXLHR Q HC
VDWHOOLWDLUH GpWHFWH FRUUHRWSIRW R §\W 19 D RSO B RNV H3 R X
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FXPXOp GH SOXLH GH UplpUHQFH QRQ PHVRRIHPUSIVIS RPE 5 J +X
GLIIpUHQFH IDLEOH GH VXU OD SpULEGH PGIIQW X G
DSSOLTXHU FHWWH PpWKRGRORJLH

/D ILIXUH D PRQWUH OHV GLVWULE XKV PRIQYWX WPV SDXU
&0253+ HW SDU OD UpIpUHQFH /HV GLIIQUWHIQFHIN GHHIW 4BL(VS
VDWHOOLWH HW GHV 43( GH UplpUHQFH BYpWH Q WIHXIW HXQMH
GHV TXDQWLOHY GHV WDX[ GH SOXLH P HVWLIpW LRI K 02 6 R4
GLIIpPUHQFH GH GLVWULEXWLRQV DX[ Y DHOHXHIW GX VS ISR GHK
VDWHOOLWDLUH FRPSULVHV j OTLQWpULVWSRD GTHYW T XD QWL
GIH[HPSOH HWHVXDQWLOHY GHV WDX[ GH SOXLH PHVXUpV ¢
UHVSHEFWLYHPHQW DX[ YDOHXUV $BILQWHWLHXU BP MRWUI
DGGLWLRQQH OD GLIIpUHQFH HQWUH OWH\G X BORX3IH GRNVWT X
FHW H[HPSOH XQ WDX[ FRUUHEMMWEHFRUUHFER MRXWHVW Up
DXWRPDWLVpH VXU OHV GRQQpHV TXRWLGLHQQHV GX SURG

JLIXUH D 'LVWULEXWLRQV GHV TXDQWLIOWVGEMWVAAEGEDWp MLWMBEBL E
GHV TXDQWLOHV GHV WDX[ GH S@XPH3HQIRQFWY RHI GHRK 48 ( G X

$QDO\WVH GHV SUPpFLSLWDWLRQV DQQXHOOHYV

JHV SUPFLSLWDWLRQV DQQXHOOHV PRIHQQHY VRROWL 8 LV
FRUULJpHV HW QRQ FRUULJpHV GX SURGXLW &02B®+ VXU
WHPSRUHOOH DQQXHOOH PRQWUH XQOLHP\S WX [VE I \GLLENTFH G
$LQVL RQ UHOQYH XQH GLIIpUHQFEW PRR\MHD QULO®H FPRUDQJp!
DYHF SRXU FHWWH GHUQLQUH XQ YROXPH GR SSUPMbEKWO O/l
GH OJDJUpJDWLRQ DQQXHOOH OHV UpGLRQ Y XOMLR §OXNV SO
SUpPFLSLWpV SDU OD FRUUHFWLRQ HMFWpPFN BBUVOD /FHR/UW
OH 1RVMBH( OT$PD]RQLH HW Of(WDW GH Of$PD]RQDV ILJXUH)
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&KDSLWUH (WXGHV GHV SUpFLSLWDWLRQW HNC

'fXQ SRLQW GH YXH FOLPDWRORJLTXH OHW 4BYHMD O XO:
OLWWPpPUDWXUH PrPH VL RQ GRLW UH OBRKIWL M HSp QIRR/GH pE X
/HWDX[ PD[LPXP GH SUpPFLSLWDWLRHOBY p GDLW RIQI X H L URMD

HVW ODUJHPHQW GpSDVVHMWWLPRPYHFDU O R @AB3+ FRU
FH GHUQLHU PD[LPXP HVW HQ DFFRUG DQW FF DWW HG R/KQ W H
PLQLPXP HQUHJLVWUp GDQV OH QRUG HVW G RRRIWHAW DREDC
SURGXLW VDWHOOLWDLUH DYHF HQHUWILN[WE&PH S UURIQPV PrP
*OREDOHPHQW RQ REVHUYH XQ JUDGLHQW SIXHADN \W W HD 3 €
GH PPiD@IRXHVW j PRLQV GBQV OPPVD® GX ODUDQKmMR

2Q SHXW FRPSDUHU FHV UpVXOWWDW\ D XIXW KXDWLDOL VE ) \
SURGXLW 7500 % Y HW &0253+ QRQ FRUULJpV VXU OD Sy
DPD]JRQLHQ /HV DXWHXUV pWXGLHQW TXNWSWip FLUS WD I/
DQQXHOOHV GDQV OYDQQpH DILQ GH FRPSDUpW ULHX HWH B[X
VRO /D FRPSDUDLVRQ DYHF OHV GRQQPHQWXMBR@MHV VB LL[OF
SURGXLWY VDWHOOLWDLUHY VRQW FRQIURQW 7RO [GARER
RQ QRWH TXH OD FDUWRJUDSKLH GHV SUpKIWUSL W CEW IGRHQ ¥ HSI
DXWHXUV HVW UHODWLYHPHQW SUBHFK®ROH AHOOG HpRQLRE
OHV SUpPFLSLWDWLRQV DQQXHOOHV PHVXU$EBXVSBURBGKHI/U E
GRQQpHV DX VRO VRQW VHQVLEOHPHQWD®®RXW MX{IEOMHVHN
SOXV IRUWHV DX 1RUG HVW GH OD UpJLRP DY & FR& W\ N DOXI
FRUUHFWLRQ DSSRUWpPH PHW DXVVL HQ GYEGH®QFSBG®HE B UYR

DO HW '"XULHX][ /IH © FRXORLU VHFLPDIPW HRE H GWX
D[H 1RUG 2XHVW 6XG HVW j NP GHUVDFWpPHM \DpW D) VELHTVX
SUpFLSLWDWLRQV DOODQW GXULHXI] ERWHK) TXH FH VI

UHODWLYHPHQW SURSLFH DX[ VpFKHUSKWORP qQHQI® ULIApHRYV ¢
HI[HPSOH H&N REVHUYDWLRQV FRQIRUWHQW OD FRKpUHQFI
YROXPHVY GH SOXLH VRQW UHODWLYHPHQW D/RX\D HMVDISHP B I
UDSSRUW DX[ GRQQpHV SOXYLRPpWULTXHV DX ORQVIWWLOL
SHQVHU TXH GDQV FHWWH UpJLRQ OD FRUUHFWLRQ HVW H(
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OD] OR\ OLQ PP DQ
JLIXUH 3UpFLSLWDWLRQV DQQXHOO W R XH Q/Q&02 534WQ R HFVRIWIW J@ H

0D] OR\ 0LQ PP DQ
JLIXUH 3UpFLSLWDWLRQV DQQXHOOHKVY REXHYQ&HO2 HIAWERPHYIPDU O
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&KDSLWUH (WXGHV GHV SUpFLSLWDWLRQWHO®(

0D] OR\ OLeP DQ

JLIXUH 9ROXPHV GH SOXLH DQQXHOVSBRLRGWH FRUGLUIPpY AMXARH GHQWUH
SURGXLW &0253+ FRUULJp HW QRQ FRUULJp

JLIXUH 3UpFLSLWDWLRQV DQQXHO O HDWH\DWIL MpIHLW B B U7 DDV %S U R G X0 WHAMW
QRQ FRUULJp E VXU OD SpPULRGHW pVLOLHBQ$PBMOQLTIXH HW DO

(WXGH GHV SUpFLSLWDWLRQV VDLVRQQLQUHV

/JHV SUpFLSLWDWLRQV DQQXHOOHVYRPEMDEYDOH W VR @& DA
VDLVRQQLQUHV 3DLYD DQG &ODUNH W L ROV ADOULW R UL
HVWLPpHVY SDU OH SURGXLW &0253+ PRQW UPHQ@W B\QL RiD pEE
SUPFLSLWDWLRQV OHV SOXV IRUWHV DIMLEROHNV D GOMH B BWN |

$LQVL HQ $PD]JRQLH EUpPVLOLHQ®KPpGBI®H -) GIMA 0BD L
DYHF GHV WDX[ GH SOXLH PR\HQV UHVSHSRXY HPH @02 &3
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QRQ FRUULJp RQW GHV FRUUHFWLRQV Qp $DXWLR/GW UDIIDUOHH \
FRUUHFWLRQV SRVLWLYHV PR\HQQHV VRQWPRHWHGR2YlpBW SR
PP SRXU GHV WDX[ GH SOXLH PR\HQV UNWXYHGW WW GH.WREB
&HWWH RSSRVLWLRQ HVW DXVVL YDO DELOMD BRRQ\OHD HRWU
DSSRUWpPH HVW FRKpUHQWH SRXU OD UHS U \GHYWDMWILR @ VC
DQQXHOV GHV SUpFLSLWDWLRQV DVVRFLpHWDX[ SHUWXUE

/IHV YDULDWLRQV VSDWLRWHPSRUHOOHWW HYL pHM FD X
PRXYHPHQW VDLVRQQLHU GX PD[LPXP GH OLR® &GUHD QBPH=¥R
OHV FLUFXODWLRQV GH OD PRXVVRQ HWDWYWMUKQRXOWKY SU

3DHJOH HW OR HW *DUUHDXG PR QRQWH B YWOQHL RS-
WURSLTXHV HW OHV ODWLWXGHV P R\HOQ/Q ©OVHBRDEIPO O WFE W LY
+DVWHQUDWK GpFULYHQW OH F\FONVIRFQKHXX[GFLOER®

DWPRVSKpPULTXHV GH OD FRXFKH VXSpHWHBROH ®R QWDUWQWR
TXH OHV SUpFLSLWDWLRQV VRQW HQ Uy @QPXHDF KV i @\H YERLHH
PYJQHPHQWY FRQYHFWLIV VIQRSWLTXHV RUJDQLVpV QRWD

3HQGDQW OfpWp DXVWUDO '-) OD SIRUGELIEH B 13T P
SRVVQGH GHV IDLEOHV SUpPFLSLWDWLRQUWYV N \®RXQGEXIEY GGIH FW
OLPLWH OD VDLVRQ KXPLGH HVW REVHUYPMp DY HHFV GIRPE
SUpFLSLWDWLRQV VRQW SURYRTXpHV SDUNORQ=& DV[LIPOLORLD
6XG HVW DWWHLQWH HQ PDUV SXLV VRQUHWLWHP K HWQV RFHW
$QJHOWVDO /HV PRXYHPHQWY GH OD =&,7 VRQWIJSDHVDLW
HW (Q 030 OH 6XG GH OT$PD]RQUWLEX®OWIHAL

Of(WDW GX ODWR *URVVR VXELW XQH GRRMKXWIRQYSURHU
SDUWLH VHSWHQWULRQDOH (Q --$ FHWNH OGH UIGIMG W UpD
DORUV TXH OD PDMRULWpP GX WHUULWR WURH R QKIGH p/ WX E D\
JUDGLHQW 1RUG 6XG 'H VHSWHPEUH j Q RYIRAFKUIHX ® JUQI®LX
1RUG 2XHVW 6XG (VW GHV SUpFLSLWDWLRSRU D'DHFN 8 H/X YIRR
2XHVW GH Of$PD]RQLH $X 1RUG (VW ODG WD LYREF L\SGFKBIW
LQIPULHXUHV j SRRB WRQWDLQHV UpJLRQV

&HV FDUWRJUDSKLHV GHV SUpFLSLWDWLRSYWYV DRI
GIpWXGHY QH SHUPHWWHQW SDV GfpYDOXHXLOPHIHIFWHGB
UpJLPHV GH SUpPFLSLWDWLRQV VXU WRXWH QIpHPoQW DXH G
FRQIRUPHV DX[ pWXGHV FOLPDWRORJLTHW\VGURNPOHQMWHAN | SH
HW DO )LJXHURD HW 1REUHW DO 13RQEWDD® ODUHQJR
HW DO (VS LH¥R]DO
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&KDSLWUH (WXGHV GHV SUpFLSLWDWLRQWHO®(

0D] OR\ OLQ PP GMI
JLIXUH 3UpFLSLWDWLRQV HVWLPpHV SRWU WH 5 9RGSDW \&02B3+DQRR G

0D OR\ 0LQ PP GMI
J)LIXUH 3UpFLSLWDWLRQV HVWLPpHV SIDIp GHGHRGW LOW R25E R § R L
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OD] OR\ OLQ PP GMI
JLIXUH 9ROXPHV GH SOXLHV FRUULJPHGLIHUGDEW BQWUH \ORHQ SURG XL
FRUULJp HW QRQ FRUULJp

0D[ OR\ OLQ PP PDP
JLIXUH3UpFLSLWDWLRQV HVWLPpHYV SDUUHpPSERQE DWW V& @25 3AD QRRQF &

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH (WXGHV GHV SUpFLSLWDWLRQWHO®(

0D|[ OR\ OLQ PP PDP
JLIXUH 3UpFLSLWDWLRQV HVWLPpHV SIDIYp SH GWRGW LOWD SOR58R FRY U

0D][ OR\ O0OLQ PP PDP
JLIXUH 9ROXPHV GH SOXLHV FRUULJpHVGEHQRGIHQMH IR WDHVER 8HPRG XL
FRUULJp HW QRQ FRUULJp

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



OD] OR\ OLQ PP MMD
JLIXUH 3UpFLSLWDWLRQV HVWLPpHV SRW WH (5 SRGEIDW \& 0B 3VDQRRGF

0D]| OR\ OLQ PP MMD
JLIXUH 3UpFLSLWDWLRQV HVWLPpHV SDUpOFHYGR@X W & ¥DIIHRBRU §
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&KDSLWUH (WXGHV GHV SUpFLSLWDWLRQWHO®(

0D[ OR\ OLOP MMD
JLIXUH 9ROXPHV GH SOXLHV FRUULJpHVLSIHQBQBMW HDWVUBLORQS UBGGL W
FRUULJp HW QRQ FRUULJp

0D]| OR\ OLQ PP VRQ
JLIXUH 3UpFLSLWDWLRQV HVWLPpHV SIDIp SH GERGW LOD Q0253 R F R U

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



0D]| OR\ OLQ PP VRQ
J)LIXUH 3UpFLSLWDWLRQV HVWLPpHV SIDIjp SH GWRGW LOD &OR2I5BR F R L

0D] OR\ OLRP VRQ
JLIXUH 9ROXPHV GH SOXLHV FRUULJpH IS HQUGFW 80 WWH VAR H2R G X L
FRUULJp HW QRQ FRUULJp

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH (WXGHV GHV SUpFLSLWDWLRQWHO®(

&RQFOXVLRQ

&H FKDSLWUH D SUpVHQWp OfDSSRUW GBWLRRQGHNQF
FOLPDWRORJLH GHV SUpFLSLWDWLR]®W®Q IDH @ X BDIOHMH & QYHV Ml
OD SpULRGH &HUWHY VHSW DQQpHYV FDIpVRVGHIL VR
XQH QRUPDOH FOLPDWLTXH PDLV FHWWH LWL R@HHI FORX B P WH
VXU OD VSDWLDOLVDWLRQ GHV SOXLH\O D FRW WHF W p RIRR @ HC
VDWHOOLWDL PBW SHEIMWD M XVWLILpH SDU OD GLPLQXWLRQ C
TXDQWLWDWLYHV GHV SUPFLSLWDWLRQV BRWUUGIN SRURGHXQ W
GLPLQXWLRQ DXJPHQWDWLRQ GHV YROXP HN XGHW SWDpF IXSU
VXUHVWLPDWLRQ VRXV HVWLPDWLRQ GHV FX®PXIH B HNO GR/Q\
TXRWLGLHQQHV DX[ GHX[ pFKHOOHV X®HW LAMPUNF Wi WAL
VFKpPD GH FRUUHFWLRQ

'f{XQ SRLQW GH YXH GH OfpWXGH FOLPDWRWRRIQNXH
DQQXHOOHV PRQWUH JOREDOHPHQW XQ JUDGHXQW j(VW 2X
PP DQGDQV Of(WDW GH Of$PD]RQDV $ PREWHE OM| VDI RW
FLUFXODWLRQV DWPRVSKpPULTXHV GH JUDQ®RK &FH HDDO HE& ,F1
VIDMRXWH DX U{OH GH OD =&%6 GRQW SV HVW p WLpWP XN W [3
HBOLTXHU OHV YDULDELOLWpPV VSDWRRWH PGRUWDOEHIN BGRIX
OfLPSDFW GH SKpQRPqQHV FOLPDWLTXHNULQWH VY DRFRIH-OD
WHPSRUHOOHV 'H SOXV LO HVW GLDISKLBH BY KDQW RW\WU WY
SUPpFLSLWDWLRQV SDU VHFWHXU /D FRQVL®XYDMURH\G !
SUPFLSLWDWLRQV HVW HQ RXWUH XQ HQMMKXYLDRBR HW QR Q
j OD FODVVLILFDWLRQ GHV UpJLPH\ XQ @Xh ONK GHH \G I$W LS
H[WUrPHV HQ $PD]JRQLH EUpVLOLHQQH /pJDOH

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013
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&KDSLWUH $QDO\WHV GHV UpJLPHV DQQXHODMWH
SDU VD

&KDSLWUH $QDO\WVHYVY GHV UpJLPHYV DQQ>
HIWUrPHY GHV SUpFLSLWDWLRQV SD

 QWURGXFWLRQ

$SUqV DOMIOANVpP OHV SUPFLSLWDWLRQV DQQXHH®RXKWYV H)
REMHEWLI GIpWXGLHU OHV SOXLHVW RWWYXHPBR USDOWD N D VEHX
$PD]RQLH EUPVLOLHQQH /pJDOH ,0 VHPERUHVOHNX WRMF G
UpJLPHY DQQXHOV GHV SOXLHV HW OfpFKHBOMHUKMRIXWIQDOL(q

'DQV OH FKDSLWUH RQ D UpDOLVpQREHCAO P \B\DLU WH.M
GRQQpPHV SOXYLRPpWULTXHV FRQWU{OpHV &HV X®RIQQpHV
GLVFRQWLQXp VSDWLDOH GH OTLQIR UPDHULARN WIDHS SRIUVK G
FHW LQFRQYpPQLHQW /H SUHPLHU REMHFMEKLGH PHI\FKIPIL)
DQQXHOV j SDUWLU GHV GRQQpPHV VDWYWKHDOHW DL UHS\D \M QD HR
GHV UpJLPHV GRLW rWUH MXVWLILpH CSHDW @®HHW FYLDUFLXOOEL
DWPRVSKpPULTXHYV

/H GHX[LGPH DVSHFW GH FH FKDSLW WX LH\XW H[TWWWRE b
PHVXUpV VXU OD SpULRGH & H W RUHWID@MH VIH LIV &/ B E
OHV VHFWHXUV OHV SOXV H[SRVpV BX]Q¥WHU R GHYWD GBR W \X
GH UpSpWLWLRQ GTpYqQHPHQWY FOLPDWRDXHV VpYqUHV HC

&ODVVLILFDWLRQ GHV UpJLPHVY DQQXHOV GHV SU|

OpWKRGRORJLH

/HV UpJLPHV DQQXHOV GHV SUpFLSL\NDGH RIONG P\OR R QL |
EUpVLOLHQQH /pJDOH DYHF OfDLGH GHVYRGRQQMHPWXGBHW
POPWKRGRORJLH GpSOR\pH VXU OHV GRQQMHVY SIQXNFRRFh®pU
WRXV OHV SL[HOV DSSDUWHQDQW DX WHWHpTXWRILREY DQD Y
DGDSWpV j FHWWH pWXGH /fLQGLAH W GBD BUDF LVSUW O BV ISR

i SDUWLU GHV GRQQpPHV &0253+ éRBBUJJp—I—M/SIRiWGQER)q BRI

GH SUpPFLSLWDWLRQV PHQV%QHCH@’M\NM)P@\HIQ[QIIED GIRWY G pFL

PrPH PRLVY FDOFXOpH SRXU W FIXNVOHQ IHLHBIOW & KNS® DGHI OO O
(QVXLWH RO QUDPpWWOWLYADWLRQ DVFHQGDQWH KLpUDWRKLTXH
GH GpWHUPLQHU OH QRPEUH GH FODVVHV RBWLPB®HWHFI
SUPFLSLWDWLRQV 2Q FDOFXOH OD GLVOHIR®H WKFEDRGINA C
SOXV ORLQ YRLVLQ HVW XWLOLVpH SRXUGBYHUQGHNH V¥ O®
SUPFLSLWDWLRQV PHQVXHOOHV 3 DYDQWQHWR D $DQ V VHRWLLRH
GLIIpUHQWH ILJXUH (Q HIITHW SRXU ® 16 XS GRIGXGLRN UIRRA
SHUPHW OD GLVFULPLQDWLRQ GH GHX[SHQBRYHQ DERR\HN j X

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



GLVWDQFH GH /H VFKpPD GH FHWWHQ&RQ WUW DWHN GH\R G
OBEDVH GH UplpUHQFH 2Q GpFLGH GH GpJDJHU RQJH FODVVI

SURGXLW VDWHOOLWH &0253+ QRQ F

SURGXLW VDWHOOLWH &0253+ FRUU

JLIXUH '"HQGRJUDPPHY GHV LQGLFHVV3IFARRG/MANWWMN WE¥2pFDBRUULGH HW Q
VXU OD SpULRGH

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH $QDO\WHV GHV UpJLPHV DQQXHODMWH
SDU VD

$QDO\WH FOLPDWRORJLTXH GHV UpJLPHV DQQXHOV

/IDEODVVLILEDWLRQ .0($16 GHV UpJLPIBVW GWLIUWBLSHW 3
DIIHFWpV DX[ RQ]JH FODVVHV TXL FRU U HLVSLRAIBMIORD \D Y[Q R
GLIIpUHQWYV ILJXUHV HW /D FRP S DD DR LDHY H FS W
DLGHU j PLHX[ DSSUPKHQGHU OHV UpV X CONDD VR \R BW B XR/U |
GRQQpHY VDWHOOLWDLUHY L HW OfDSSRUW GH OD FRUUH

L /YXWLOLVDWLRQ GHV SURGXLWYV VDSWHOO GWWDWUBD pH
UpJLPHV GHV SUpPFLSLWDWLRQV DQQXFARQWVHMH YHF R
OHV FHQWDLQHY GH SOXYLRPQWUHV K@ LSHWPNWG G®
GpOLPLWHU JpRJUDSKLTXHPHQW FHV UpJLPHV GH PDC

LL /D FRUUHFWLRQ GX SURGXLW &0253+ SHUPHWHKQH FC
FHOOH GHV GRQQpHV DX VRO /D OLPLWNK SHRGXLMD
FRUULJp HVW SOXV PpULGLRQDOH TXOHD \D\DH ¥ O BV AV
GHV GRQQpPHV $1$ /HV UpJLPHV GHV SW pNMSLLRWDHIW LR
OH &0253+ QH VRXIIUHQW SDV GH GLVFR®WLQXLW|
REVHUYpH VXU OD ILJXUH 7RXWHIRLVY RQ SHXW QF
GpWHFWpPV SDU OH &0253+ QRQ FRUULJp VRQW JORED

&RQVLGPURQV GTXQ SRLQW GH YXH FOLPDWRORJLTXH C
FRUULJp /Y$PD]JRQLH EUpVLOLHQQRFAp MHIR & VD \J e D W
DYHF GDQV OD SDUWLH PpULGLRQDOPHXREVHULNYVEHDRYLD B H

HW GDQV OD SDUWLH VHSWHQWULRQDOHLRYXHX| W\SHV GH

/D SDUWLH 6XG HVW FDUDFWpPULVpH SD G IXTDD W B VNG,
VJFKH GH MXLQ j VHSWHPEUH &HW WWR®HWWDQ G #lUGIDF R&,J F IGH I
SUPpFpPGHPPHQW HW OH GpEXW GH OD ¥pPWURPWY GRIY GB XURWY
HW SDU OD IRUPDWLRQ GH OD =&$6 GXI$RXYJFONXDBILDOLEWHP
GHV DOL]pV GX 6XG (VW YHUV OH 6XG GX %UpVLO

(QWUH OHV GHX[ EORFV OD FODVVH LMPHWQLPRIGH G &
OD FODVVH HW ELPRGDO GH OD H GBIVNHW W HD FELIPVWAHH HWHAS
LQWpPpUHVVDQWH FDU HOOH VXLW OH FRXM \S I&XW GHOOYH r$\PUDF
FRPPH XQH UpJLRQ GH WUDQVLWLRQ FOLPDVKGKW Y XRp\C
LQWHUDFWLRQV GHV VXUIDFHV HW OGW GHWWHTREVHDWBD R/
pPFKHOOH $LQVL OD FRPELQDLVRQ GH YHQSWHWU PYHIW W HBIW |
IRUPDWLRQ GIXQ SKPpQRPQgQHM DSGHDP DO G CRIRE W IHIENKN V
DO GpILQLV SDU XQH OLJQH GH FXPXOXV HQ $PD]RQLH |

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013









JLIXUH ,00XVWUDWLRQ GX U{OH GHXOM$@RDPREN\\HX |J SO \WR XN YGIXWQH LP
GDWpH GX MXLQ

/D VXEVLGHQFH DVVRFLpH j GHV FLUFR®BW IHRQ ¥ DOR B D
IURLGHV GLPLQXHQW OD IRUPHW. D@ QX&BMXWH RELGNUDY DM
YpULILpH j OT2XHVW GH OD ULYLqU I RIUQYJI S H W BOOR DRREUQGEDGHH
2EVHUYDWLRQV LQ WKH %LRVSKHUH&2ZAY$HBSBH G $\8 PR WIKH
PHVXUHV GH FHWWH FDPI$DLRDBW \& XRIBSEHOH B $SORGHOLQJ
5DPRV 'D BWOFMDO PRQWUHQW TXH OH IOHXYH SURYRTXH © ¢
QXDJHXVH TXDVL VWDWLRQQDLUH j OTLQMFHW FH HRXW X
IRUPDWLRQ QXDJHXVH HW GRQF VXU OHM 8 pF\8R W BRH R QN
H[HPSOH SDU OD VpSDUDWLRQ GH UpUHFPHVHRN JUPFSE 8 RWRD
HIITHW OD OLPLWH GH OD FODV\XH @M \VGM HIDO 8 RYVD W ISFOX W §
=&,7 " ,0 IDXW GRQF UHVWHU SUXGHQW WpSD 0 BWIL{RG GHVOY
GH SUpFLSLWDWLRQV

$X 1RUG GH OT$PD]JRQH OD FODVVLILFDIWLRQFENH D
UDSSRUW j FHOOH UpDOLVpH j OTDLGH BOW SRMNYWREGMW DR
SDVVDJH SURJUHVVLI GI2XHVW HQ (VW GPXQ GUWpILWB XE L
SUPFLSLWDWLRQV DQQXHOV pOHYpV YHRE XQF KigJDRK VX Gl
VHFRQGH PRLWLp GH OTDQQpH /H 1RUG FRXWBIN W R MLRD R
FRQVWDQWH GH GHX[ SHUWXUEDWLRQV DWPRVBWhEBQNX MAR )
DX ORQJ GHLOFB QYA 1REILHVL OJDFWLRQ GH OD =&,7 GH (
UHOD\pH SDU OYDUULYpH GH OD =&$6 XYHRHNQWH PRQD 8H WH!
XQ SOXV JUDQG QRPEUH GYpYJQHPHQWY FRQYGRWLDORUJC

Delahaye, Florian. Analyse comparative des différents produits satell itaires d’estimation des précipitations en Amazonie brésilienne - 2013



&KDSLWUH $QDO\WHV GHV UpJLPHV DQQXHODMWH
SDU VD

3RXU OHV DXWUHV FODVVHV OHV S pGhBSH MBDUML RQ U XG/H
OD SUpVHQFH RX OYDEVHQFH GH OD ©&%¥6/H\XKUDHW FHWWF
GLVFRQWLQXLWp GH OD FODVVH VR QWHQIF\WM X HOR SIW LE K
SRVVJGHQW GHV SUpFLSLWDWLRQV PHQVXHOOHMVEGHBEOMLE
FLUFXODWLRQ DWPRVSKPULTXH RUJDQLWPH LQWWDXUH/HW"
SOXLHV GHV SUHPLHUV PRLV GH OfDQWhRR @ BOWLMH © &, T DLY]
SLF GHV SUpFLSLWDWLRQV HQ PDL j HQY FOPYVHWPAEBXQ G
RQ REVHUYH XQ SLF GHV SUpPFLSLWDWLR@Y\50 XWSUPPDFWX
HW DO H[SOLTXHQW TXH FHWWH UpJLRQ HWWYWRXWX® 0 Q Fd
PDUTXpH SDU OfHIIHW GHV EULVHV GHFABW OH\K O IRIMLHIV. GGH-
F{WHV VH SURSDJHQW HQVXERKHKQDHP BRP® HHOFH P R/Q\W OHQ"
FODVVHV HW  (QILQ OH 1RUG GX 5BHNLSDpFALGLWDHN L RK
QX GH MDQYLHU j PDUV DYHF XQ WRWDH jGRHRBQWFGHELWDW
PP DQ

/JHV PRGHV GH YDULDELOLWp LQWHUDQQXWR®HFHARQ
FDUWRJUDSKLHY 7RXWHIRLYV OHXU L8BD®D QAX D OMN SPULH
XQH GLPLQXWLRQ GHV SUpPFLSLWDWLRQV ORUV GH Of1(162 ¢

(Q UpVXPp GH GpFHPEUH j DREW OD SRMWM MWURIQQGE \O S|
OD VpSDUDWLRQ GHV UpJLPHV DQQXHORUGHS6 %G pHQ S$ D] RQ
EUpVLOLHQQH /pJDOH /H JUDGLHQW (QW$POHR@H GHWUQ Lp
SUpPVHQFH GH OD =&$6 HW H[SOLTXH BQV QFH\S BVGIH P i QR Q
FLUFXODWLRQV DWPRVSKpPULTXHV V\QRSWHAKW\S pPISPEMAH G
SUPFLSLWDWLRQV HW MRXHQW XQ U{OH PDMHXU GDQV OD J

/IHV pYqQQHPHQWYV H[WUrPHV GHVY SUpFLSLWDWLRQ

&RQWH[WH GH OfpWXGH

/JH VXLYL GHV pYqQHPHQWY H[WU'rPIO\D\®LYWPIWS U PSR
SRXU GHV SUREOpPPDWLTXHV HQYLURQQHPHQWDPFHP H YW/
VRQW GpILQLV GIXQH SDUW SDU GHV YROXP M\ \8HDSQXLH A
FUXHVY HW GHV LQRQGDWLRQV HW GIDXWUHMLSPSDWW GHW
OYDJULFXOWXUH HW OHV FRPPKWDXW pWVWLBSHYMXGCHFLDED
GHUQLQUHV DQQpHV HQ $PD]JRQLH OD WhIpWLOH R Q/ G K
GH HW HVW SUpRFFXSDQWH HW GH QIRWBWHX[ VFLH
ODUHQJR H&8RMW@®KR FKHUFKHQW j HQ FRPSUHQGUH OTfR
LPSDFWV HQYLURQQHPHQWDX[ $X %UpVLOO ©O®VSUPYNYWRR
GH WHUUDLQ LQRQGDWLRQV HWF HVWRSUYHRRW ®LD @R UIX
QRPEUHX[ LQGLYLGXV HW GHV GpJkWV PDWDWOL IEQELHRQVHG
WKFKH &HWQWOR 1DFLRQDO GH *HUHQFLDPRQMR GHpHLHBRYV

GX OLQVLWQUH GH OT,QWpJUDWLRQ 1DW LIFDQ\DLARK) BIAV G-HR

KwwSsS 27272 LQWHJUDFDR JRUYHMHGWDHMIRFLYLO FHQDG DS
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'pPIHQVH &LYLO J/H &(1$' UHJURXSH OHV LQIRVUPWMWRLRYD VG
JRXYHUQHPHQW IpGpUDO DVVRFLpHV DX[ SUKHYLMVLRQM GHKV
JPRORJLTXHV j ULVTXHV |j OD VXUYHLOODQFH GHW MR YHHP +
LQFHQGLHV GH IRUrW SDU H[HPSOH &H FHQW USRI HIR/QLFH ¢
GpVDVWUHV QDWXUHOV HW G DO HXWGILY BBEIX ORFHHOV O3 1 DQE
VXU OHV UpJLRQV YXOQPUDEOHV 3DUPYL GHY QIQWQVDW KR LFR
PWXGH RQ UHWLHQW QRSHIPPUHRWHO W REIOHE 2BHUDFLRQDC
BURWHOMR GD &{RDPA3IGLDT,10(7 Of$1$ OH &37(&HQMURW (
1IDFLRQDO GH ORQLWRUDPHQWR H $&(H$ WD \D LGoH D' X VO \DW VW \
GHV 6FLHQFHV GHV 7HFKQRORJLHV H®H®HJR Y& B QERVDYLIHRQ
EDVp j O7,13( GDQV Of(WDW GH 6mR GBXORDQD/HPM PLV SDQU

JRXYHUQHPHQW GH 'LOPD 5RXVVHII ,0 VXSPHLGOW GRY QR
K\GURORJLTXHV HW JpRORJLTXHV HW RRRSOPKNVDNEG FWGIHS
(Q RFWREUH FRPPXQHV EUpPVLOLHQQHV VE®QW VXU

$PDJRQLH EUpPVLOLHQQH /pJDOH OHV @M USH XV RLRIFBU WXL
GLVWULEXpV GH PDQLQUH WUQqV KpWpURJBERHR GBD\D VE X @ Q!
*URVVR GX 5RUDLPD HW GX 7TRFDQWLQV QH VRQW SDV HQFI
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&KDSLWUH $QDO\WHV GHV UpJLPHV DQQXHODMWH
SDU VD

JLIXUH &DUWRJUDSKLH GHV FRPPXQH\GBWXp HRYPCEO Q KU%B B O\HL O X{RIO/AD V F(
VXUYHLOOpPHV SDU OH &(0$'(1

$QDO\VH GHV pYqQHPHQWY H[WUrPHV GHV SUpFLSL\

/JHV FRXUWHYV VpULHY WHPSRUHOOHNWIMNVQSW BB XLGH RI
GHV QRUPDOHYV GH SUpPFLSLWDWLRQV WRKW QHPW FRXLYEIQ
PLHX[ GLDJQRVWLTXHU OHV IUpTXHQFHRWQHW &QVHQVpWR I >
VSDWLDOH GH fl f OH SURGXLW VDW HOH@W B RU K KRN
SRXU OH VXLYL GHV pYqQHPHQWYV S$LQWTXRY DRDOOWN GF
SL[HOV H[WUDLWV GHV JULOOHV SHQGDQWXOHWVHV F UM RXWUW
PYQOQHPHQWY H[WUrPHV GpILQLV W WO T(7&&QW pYOW [M B CSHRU
OD BHKWH SpPpULRGH SOXYLHXVH HW QRQ SOXYLHXVH TXL
LQRQGDWLRQV HW GHV VpFKHUHVVHV VXQD®HNVYHWHOBEWGHB
OHV IUpTXHQFHV HW OHV LQWHQVLWPpV LEHOWK \PW tyQIRP A QW W |
GHX[ VHXLOV GILQWHQVLWpP GHV SOXLHYHWRQ@W LLRHO/MH Y D YO\
ULVTXH RQ FRQVLGQUH OHV SOXLHV |RUWHSp WYXSHUHM XU
PP MRXU

'H i OHV IUpTXHQFHV GHV pYqQQHPHQWYV SOXY
PHVXUpHV SDU VDWHOOLWH VRQW SOXV LPSRUWDQMHYV DSL
$ OJpFKHOOH GH Of$PD]RQLH EUpVLOLHQUQH Jip IHD\OML PGIH TS
PR\HQQH LO SOHXW HQYLURQ VL[ MRXUV VXU FOALRFR YWU H
SPULRGH pWXGLpH /D GLVWULEXWLRQ VSB@XDIOHX[GHV®D H
DFFRUG DYHF OJLQWHQVLWp GHV WDXHGMDSOWX LG D@
SOXYLHX[ OHV SOXV pOHYpV DX GHVVX\GIKBH 1$P VR YD W O
TXH OHV SOXV IDLEOHV VRQW ORFDOLVpV HQYPYVURQHQQH
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/pJDOH HQ SDUWLFXOLHU GDQV OH 7RFDAWEGQVW W 1RHU G DG
3DUIi HW $PD]JRQDV GX WHUULWRLUH Hp¥ GRHDRIDFWN US X Y §
LPSRUWDQWY DORUV TXH OHV WDX[ GH SIDLFELCSH W D/WH R & W
IURQWY GH EULVH GH PHU HW GYTXQH SHXWL YH VB® LFIRXQINUH F
REVHUYDWLRQ

JLIXUHIRPEUH GH MRXUV SDU DQ HQ XWYHF PXR MERAKPHVYXSPU LHH SUR
&0253+ FRUULJp VXU OD SpULRGH

/TpPWXGH GH OD GXUpH GHV SpULRGHV \HFRAKHR/QH@N B XD
GILPSDFW PDMHXU VXU OHV UpVXOWRWYV QROMDIHNWH VRNRLPFH
SURGXLW &0253+ QH VRQW SDV PRGLILPHV VR@ AV B R KYPHK B \
GH MRXUV FRQVpPFXWLIV DYHF SOXLH pJDX[Q PR)HMHWH VHSV
MRXUV GH SOXLH FRQVpPEXWLIV HQ $PD]RMIRXUNVYMRVIKXYjH
MRXUV (Q VH IRFDOLVDQW PDLQWHQDQW. ®NUIDDXGXUpH R
VIDSHUORLW TXH FHUWDLQHV UpJLRQV RAW & KWIHRMPN pYE
IUpTXHQFH GHV pYJQHPHQWY SOXYLHX[ TXL SHRPHQW SUR’
OH FDV GX 1RUG GX ODUDQKmMR HW GH OV SPUWREHNR GE S}
VDQV GLVFRQWLQXLWpP TXL SHXYHQW G p SDWVR/GIH R PTDXMHV ¢
SPULRGH KXPLGH HQUHJLVWUpPH VIpOgYH XYLWNXRXDYHFRRY
PD[LPXP GH MRXUV GDQV Of$PD]RQDV $ SDUW TREOTXH\
VSDWLDOH GHV PD[LPXPV GH MRXUV SOKFK LAFHXJ OFHR GHNF S\WL
VQFKHV PD[LPDOHV ILJXUH & H WAV HH YGUHVU Q HU S OPXR/Q W R KIF
ULVTXHV GH SpQXULH HQ HDX VREMW OCJRPDDRY PN GDQREVH
GXUDQW OD VDLVRQ VgFKH Of(VW GX 0DWRLYWRMVRQGHVSPH |
PD[LPDOH VDQV pYqQHPHQWY SOXYLHX[ GH $CPO[LEBOHVMF
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&KDSLWUH $QDO\WHV GHV UpJLPHV DQQXHODMWH
SDU VD

HQUHJLVWUpPHV VXU OD SpULRGH GfpWXGHRR BXHFVQMWR (H @
&0253+ FRQWUH DYDQW OH WUDLWHPHQW (@® RRAHRXH VO
FRQVPFXWLIV VDQV SOXLH GH MRXUPDLPMRX®HDY D R RXER
FRQWUH MRXUV DYDQW FRUUHFWLRQ

JLIXUH 1RPEUH PD[LPDO GH MRXUV SOXMHXLX PR QMVRXEMNLHFWYXSPDU O
SURGXLW &0253+ FRUULJp VXU OD SpULRGH

JHVGLVWULEXWLRQV VSDWLDOHV GHV IUpPTXGKQRHY GHY
SPULRGHV KXPLGHV HW VgFKHV VRQW GHIO/YDWR Y KPHQ VG H S
DQQXHOOH HW GHV UpJLPHY DQQXHOV GHUDWIFH SHOWDWH. R
HW OD SDUWLH PpULGLRBODDSP DERGLHW SEXG/ (VWMHWWH DX|
(WDWV GX ODUDQKmMR GX 7RFDQWLQV HW OB XPRIgW HP HX\G
DIIHFWpV SDU GHV SpULRGHVY UHODWLYHPHQW ORQJXHV VD
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JLIXUH 1RPEUH PD[LPDO GH MRXUV QRRQWHTXWpolMH X D B RO [SRIRVGIXN VWG & 0251
VXU OD SpULRGH

&HV OLPLWHV FOLPDWLTXHV FRUUHVSFRGEHG B VR UHAMVD V
GpFULW SDU 'XULHX] 2Q D YX TXH OD 8W R UMW\ WAH
OT$PD]RQLH SRXU GHV UDLVRQV GH © SORMPR® pGHWR JWDISK
HW GXUpHV GHV pYqQQHPHQWY SOXYLHX[ DYHN © PX6HDROMLW D
FROOHFWpPHV GH i 'XULHX[ HW DO D X JPRIQWWHQ WV
VDLVRQQDOLWpP GH OD FRXYHUWXUH QXDIBRWH Y BEWQRPVER G ¥
GLPLQXH OD QXLW HW OH PDWLQ VRW B HWVERW HXW\X GW B
VXSSRVHU TXH OD GpIRUHVWDWLRQ HVWS YR QURH BGIFYH V(
OHV UpJLRQV GpERLVpPHV GIDXWDQW SORKRQTUIM DR M \HV/W U
SDU GHV SURFHVVXV ELRORJLTXHV (Q HIIHWSH®D G K OMH QW E
SPULRGHV VgFKHV SHXYHQW VWLPXOHSDODXBPWRD X YPEW DN
OTDFWLYLWp SKRWRWW VDOp W LEIXAHHAADIDK D P U HWN D O
PDLV XQH SpULRGH VgFKH WHIRD ORLPIKWXIHX HHTYURWR PO W
PRUWDOLWpP GHV DUEUHV SDU XQ VWWHNY K\%UBWWGIRQA PSR
%BUHWGRO SUpPFLVHQW TXH OHV VHXLOV | BEQWHU GH
i UpGXLUH OD SURGXFWLYLWpP QH VRQW SDDWELTHM WV RBDX
GLVSRQLEOH SRXU OHV SODQWHYV HW GpR\FIQW & ¢V ¥DG H X U RC
LQGLFH GH YpJpWDWLRQ DPpOLRUp (9WD\OW W RIWUH BXVUW pR/
FRXYHUWYV YpJpWDX[ FODLUVHPpPV SDUFR[HPIIOWHH VO HAD B RW b
IRUrW GHQVH OHV UpVXOWDWY PRQWUHQRWYWXH OB W DRKEH
QRWDPPHQW JUKFH j XQ V\VWgPH UDHFFW QD@ UH*REW] DSUR IR
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&KDSLWUH $QDO\WHV GHV UpJLPHV DQQXHODMWH
SDU VD

2Q VH IRFDOLVH PDLQWHQDQW VXU O HV FIRMHE WILR QV
SURGXLW &0253+ GLPLQXH VHQVLEOHPHQWFQB LSWRXQW HDWMD
OHV LOQWHQVLWpPYV GH SOXLW RASPREMMUMPHY HROPPNRRKXQQH \
MRXUV DSUqQV FRUUHFWLRQ FRQWUH GLIWRGY D¥DQW |FR
RQ HQUHJLVWUH HQ PR\HQQH GHV SRXWYFHPRVBIRXW GH
GH FRQWUH DYDQW FRUHMIFWURGY GXH&0253FR QWU
GLVWULEXWLRQV VSDWLDOHV GHV pYqQRIPUHIQW W S d Y FILGWW |
I PP MRERBUQV FRAQWHAMWLARQYH XQH IUpTXHQFH GIpYqQHP!
UpJLRQV Re OfDFWLYLWpP FRQYHFWLYH MV W HIOMSRILRADD &YW
GLVWULEXWLRQ VSDWLDOH GHV pYqQHPHHQONY p\WW HQ YAV VR
GH OD FD:RMSWDEBIBPVRQ $SWPRVSKHULF QRYRY FB ® Hj SDRISDLLU GG
GHX[ PRLVY GH GRQQpHV FRUUHVSRQGDQW j OD VD&EMRQ KX
IRUWHY RFEXUUHQFHV GHV 6&0 RQW RBEWH U M E@HHW [3HDVQ M V) B W)
/D UpJLRQ GHV OLJQHV GH JUDLQV V1pWRFDP® \G HQY T 6@ @ R\
HVW IDYRULVpH SDU OD =&,7 HW OHYREGUHQHWPDHRPBY
FDUDFWpULVp SDU GHV RFFXUUHQFHV GHYLE&0ROWH YOHHW S
ORQJXHV VXU OH WHUULWRLUH GTpWXGHV RGFRNWHGFHY
LPSRUWDQWHY GHV pYqQHPHQWY H[WUrPHYV SBDW WG IF X OLDL \
RURJUDSKLTXHV /fH[WUrPH 1RUG 2XHVW GH GXJSRDWE D X
FRORPELHQ HW OH 6XG GX SODWHDX GHV *X3B QWWqV2QRUW
SUPFLSLWDWLRQV HW SOXV GH MRXUV LGRH I'RIVWDHRVH SEODXQ.\
ODWR *URVVR OLPLWpH DX 1RUG SDU OHNFLVHOLHDX 6XGO®
3DQWDQDO
$ OTRSSRVp GH FHV RFFXUUHQFHV pO@¥p @& W BXORROX\PH
FDUDFWpPULVp SDU XQH DFWLYLWp YARXHGHFWRYHFSO XV | DH\E C
UHSRUWY GH YROXPHV VXSpULHXUV UWX$S HOMNVU Y HPRHDQ WTj$PC
OH 1RUG GX 5RUDLPD PDUTXpV SDU XQ UpJLWHK qW URHX FC
GIpYgQHPHQWY H[WUrPHV GX IDLW GIXQH QWVWIOWMPVHR QY F
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JLIXUH 1RPEUH GTpYqQHPHQWY H[WUrPSPKQM !SO XPA BRI IFDVO[VGSD U O
SURGXLW &0253+ FRUULJp VXU OD SpULRGH

JLIXUH 1RPEUH GYfpYqQHPHQWY H[WUrPHPHGW SOKXK IMHRYW WBWp\VG 8 D3JO O
SURGXLW &0253+ FRUULJp VXU OD SpULRGH

7URLV UpJLRQV FDUDFWpPULVpPHVY SDU SBUQRIPE WHX L PM
DQQXHOV GLIIpUHQWY DX 1RUG HW DX 6XBUGH RJWP PRRPSDV |

ILIXUH 3RXU OH SUHPLHU FDV GIpWXGB PO TGV BLNU EXX
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&KDSLWUH $QDO\WHYV GHV UpJLPHV DQQXHQWDMW
SDU VD

WHPSRUHOOH GHV SOXLHV LQWHQWLW i VAR QOYIHAHW . YOI LPOM
UHODWLYHPHQW DOpDWRLUH j ILQH Lp&K H CSUH YR LG H/PINXG H>
UpJLRQV FDUDFWpPULVpPHY SDU GHV UWJERH \HYQQXH ® D LD/RW
j GHV SpULRGHV GH OTDQQpH GLIIpUHQWHWX/HWXDWD X |

VIVWPpPDWLTXHPHQW SHQGDQW OD VDLWRBHKTFPL GR QM- A X0
TXH OYDFWLYLWp FRQYHFWLYH GRLW rWWHVERBQGHYVMWRQO
LQWHQVHVHWDBRDGR

&HV UpVXOWDWY VRQW HQ DFFRUKGWDFBF OHV WSUDYD}
SDUWLU GHV HVWLPDWLRQV SDU 7500 GH O jOHV ®DX®A\H X
PRQWUHQW TXH OHV pYqQHPHQWYVY H[WUrFHWDRYWQOQHX S
ITLPSDFW GY(O 1LXxR 3DFLILTXH HW GX JUDGRHQMQ AR UGH \$
SUPFLSLWDWLRQV IRUWHV FH TXL SHXW r3DWH G POV LPpRB/R
FDV LFL &HWWH REVHUYDWLRQ UHMRLQWFWHIPSBR 3/M\Q W H
SKPQRPQGQH VXU OHV SUpF LGXWDRXIORQW &BIGYV OH VHEWHXU

JLIXUH 3UpFLSLWDWLRQV MRXUQDOK4WH 0GP HFRPHYISDWXOHVERRG ]
UpJLPHV GH SUpPFLSLWDWLRQSHhDOQRKHOV GLVWLQFWYV VXU OD

&RQFOXVLRQ
&H FKDSLWUH D PRQWUp OTDSSRUW VLJQLILFDADW LGRHV

GHV UpJLPHV DQQXHOV GHV SUpPFLSLWDW L RGOV WIQV$ D REX
OTpWXGH +VHSW DQQpHV HVW IDLEOMHFDRLYQXMH G D IHW RV UMD ¢
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SUpFLVH DYHF XQH DPpOLRUDWLRQ AH UWDQ QW IS COUY P R
SOXYLRPpPWULTXHV DX VRO $LQVL RQ REVHGYHVXGH W DSDH
DX 1RUG XQH IRUWH GLYHUVLILFDWLRQ GHYPR®PDOPGERPRQE}
GDQV OD SDUWLH PpULGLRQDOH GH OD\WQJGRY &P AWXGHW
DWPRVSKpULTXHV DYHF OD SRVLWLRQ BRIQYHF¥&LYH ORWYHD |
DLQVL TXH GHV V\VWqPHV FRQYHFWLUNSWE\GBRRADILY W K
SDUWLH VHSWHQWULRQDOH /HV PRGHI\DI& I KDQURPEQD (W pl L

MRXHQW XQ U{OH FHUWDLQ GDQV O HY OMR GXPHXDRWpLALE
LPSDFW j SDUWLU GH FHWWH FODVVLILFDWLRQ

/H U{OH GH Of(162 GH HVW SOXV pYLGMH@W HNX D YOHTR \
XQH GLPLQXWLRQ GHV SUpPFLSLWDWLR QW BOHI RBUHW HR/F E ® WUHH
GH FHV GHUQLQUHV HVW IRUWHPHGQ®M\DWBERF DpHH F IHHO Q R PE
SOXLHV LQWHQVHYV REVHUYpHV HQ $P DDOQIGHE WY (B UDRGH \
VqQFKHV HW KXPLGHV PHW HQ pYLGHQFMGXGH RY$RIDRYHHHE
SURSLFH DX[ VPFKHUHVVHV
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6\QWKgVH GH

6\QWKgqVH GH OD 3DUWLH

/ITDSSRUW GH OD WpOpGpWHFWLRQ H\ONPYW R@ROL H
Of$PD]RQLH EUPVLOLHQQH /pJDOH 'HX[ DVISRQW FRPIS\W H P}

/H SUHPLHU HVW OJDSSOLFDWLRQ GTXQH PPWKRGOGROR LI
TXRWLGLHQQHV LFL OH SURGXLW &0253D W LSOQW T ¥ DERNWL W
GHV SUpFLSLWDWLRQV 43( SDU VDXHOODWSH UHVR GHH \G HBW X

FHWWH DSSURFKH DPpOLRUH OHVVUIBVXEWDWGHMW 4SH
VDWHOOLWH JUKFH j OD FRPSDUD IDVMRH)OGHW I8 '} V& H3/H W DK XC
UplpUHQFH $ WUDYHUV OfDQDO\VH PX®GWYH FXEDQD H RBWHWF
UHVWH FRKpUHQWH DYHF OTLQWpJUD W DRI X\HHOP S RYUGHICHPHH
H[WUrPHVY HW DYHF OD GLPLQXWLRQ BRHHQWOWYLRQ |GHE
2Q D SX QRWDPPHQW DPpOLRUHU OD FOD\BWPEESMWNRWLEE
PDQLgqUH GpWDLOODpH

7RXWHIRLY LO UHVWH TXHOTXHV UpJLRQWWUBHOpPI
OT$PD]RQLH R OH SURGXLW VRXV HVAWIHP B BY ISVUWGERB WQE
QXDJHV © FKDXGV 2 SUPFLSLWDQWY (Q RXWBSW I HG\W M WA
IDFWHXUV FRPPH OJRFFXSDWLRQ GHV VROV RX HQFRUH OD

/TpPWXGH FOLPDWRORJLTXH j SDUWLU GX SURGTOLAV &025
OTRQ D SX REVHUYHU HQ SDUWLH DYWKUWWH V2 8 ODX YLRRPVW W) A
SUpPpFLSLWDWLRQV VDLVRQQLQUHV HW QIXPHXOH/O ¥RY W D DQ )
FLUFXODWLRQV DWPRVSKpPULTXHV V\QRSWLTXGMLRUW XIQV
JUDGLHQW 1RUG 6XG GHV UpJLPHV DQQOXEOYVGBVHRDFLUSL
DORUV TXYHQ 621 OD SpQpWUDWLRQ &#6 I&RMVPY WHRMSE \D '
SDU XQ JUDGLHQW (VW 2XHVW /D GLY HIDALWIpH GWHS W I\ |
VIH[SOLTXH DXVVL SDU XQH DFWLYLWp FRQYHFQHL PH USLOKL
GDQV OH 1RUG (VW /JfLPSDFW GHV P RGIHOW G MDULLXRL G HW |
GLIILFLOH j PHVXUHU j SDUWLU GH FH\FHW pY MHVP HARX WV
YLVLEOH j OfpFKHOOH TXRWLGLHQQH DY HFWILD PGP H@X W LR (
JHV RFFXUUHQFHV GH FHV GHUQLHUV \FR Q WV URIFOFDW UNHHOFFHHC
VI\VWgPHV FRQYHFWLIV GH PpVR pFKHGOIDVEOXUHL PSR SO R
GDQV OH © FRXORLU VHF 2 DPD]JRQLHQ V(@GIXQpHOWH G HL \BWUL
VJFKHVY HW GHV SpULRGHV KXPLGHV PD[LPDWHW PXVUHODHS§
UHODWLRQ DYHF OfRFFXSDWLRQ GHV VROH Q&XDRHFQ B DRDW
VHFWHXUV GpERLVpPV DX 6XG VRQW YQXVR/R GEIUDNW P UXY H V(
SPULRGH VqFKH $ OfLQYHUVH OH 1RUG ®B MR\SIPW DR Q HH I
SUpGRPLQDQWH UHORLW GHV SUpPFLSLWDWLRQV WRXW DX (
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&RQFOXVLR!

&RQFOXVLRQ JpQpUDOH

/ID WpOpGpWHFWLRQ HVW XQ RXWLO UHPDWRIXWDEOF
VSDWLRWHPSRUHOOHY GHV SUpFLSLWDW hRIQRQ HTX I$ PR R\Dd.C
UpVHDX SOXYLRPpWULTXH DX VRO pSDUWR M SSKHX XGH QWD S
GH FHW RXWLO HVW pYDOXp VHORQ GHX[ W pRERG\RIDRLIV WY
XQH DQDO\VH FOLPDWRORJLTXH GHV WDX[ GH SOXLH HVWLF

/D UREXVWHVVH GH FHV GHX[ pWXGHV Q RYDIWILOLLEBIQ \ED M
VXU XQH DSSURFKH JpRVWDWLVWLTXH VROLGH DILQ G
SOXYLRPPWULTXHV GH UplpUHQFH (Q HIIHW Q&HXQS$ID S DO MN
UpVHDX[ GH SOXYLRPqWUHV GRLW rWUH KpPDWIpHX ISR XY
ULJXHXU (W GIDXWUH SDUW OH SURGXLW VGHKD PIDW HIQHF H
SUPFLSLWDWLRQV j XQH UpVROXWLRQ VSDWLDOH LGHQWLT

/ID FRQVWUXFWLRQ GH OD EDVH GH GR@\YbHE H3/H GLRIQ Rl
GH SUpFLSLWDWLRQV MRXUQDOLQUH\VODBHMH RUERBIRRQLH EUp\2
RSqQUH XQ FRQWU{OH GH TXDOLWp GHV G ROYpEN SQXYRRPN\
DYHF OHXUV VWDWLRQV YRLVLQHV 'DVWXQ \WD&BWX\RWSD
SUPFLSLWDWLRQV SRXU GLIIpPUHQWHY GLVWWDQWHR @H XPRIPC
HVW FRPSDUpH DYHF OHV GRQQpPHV GHMOWRWMWLRQELFB
FOLPDWLTXHV HW VWDWLVWLTXHV $LOGYWHFQHQCGCIHFY GK DI
SUPFLSLWDWLRQV UVXVSLFLHXVHYVfp DMV RRKpHWH Q KH I& NV O §V
GRQQpPHY HVW DORUV H[DPLQpH HQ XWRBY VIDW W QHH ¥ C5MLUT
FURLVpH /D VHQVLELOLWpP GX FRQWU{OHL\GRQ TX\U DQ WApp DX
PYDOXpH /HV UpVXOWDWYVY VRQW SRVIRQIQW FPLRHXW ODQ WWTX
VSDWLDOH GHV SUpPpFLSLWDWLRQV TXR WD GLHMLEGDWDBQ qFU
FRQILUPH OD FRKpPUHQFH DFFUXH GH OPQE®N HD B H BRI G iH &
GHV SUpFLSLWDWLRQV HVW FRQILUPpHDSORWXHOY}H HRD BY DRI
EUpVLOLHQQH /pJDOH FRKpUHQWH DYHF mO/MDU IOTDVWHW p D XWX
FRQWU{OHRWQ IROMHUSROpPHY SDU NULJHDJH HQ EGRIFV TXL
UHSUpVHQWHU FRUUHFWHPHQW OHV FXPHSWJI BLHU I3 OOKHL W 1P b
NULJHDJH

&HWWH PpWKRGRORJLH SHUPHW DORUV GH LRRYI URQ\
TXDQWLWDWLYHV GHV SUpFLSLWDWL(RGN UiB(E USIDEF HV DIRKQ
WKqVH WURLV SURGXLWYV PXOWLFDQDX[ 7500 ®W253%HUVLRQ
VRQW pYDOXpV VXU OD SpULRGH /D YWOBGMWLR
SULQFLSDOHYV SDU L GHV VWDWLVWLOBRH\R QX IVQJXW D/\WR 9 HS/
GTHUUHXU HW LLL XQH DSSURFKH VWH €@BVIRQUAWMXRY GX
GTRFFXSDWLR® GHY YROBHY L HW LLL VRQW FRQVWUXL
DSSUR[LPDWLYH &RUJQH F HVW j GLUH TXHNDWKRG HQ
H[WUDLWH GH OD EDVH GH UplpUHQKHW/K@PHR Gp® D WEKH UR
POLPLQDQW OHV GRQQpPHY SOXYLRPpWULTXHV WUQV LQFHU\
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L 2Q SHXW UHOHYHU SOXVLHXUV SRLRED OB PW EWM V OHW XD
HUUHXUV GHV 43( SDU OHV WURLV SUGBGRUBWVHVG W HOBWW H
IDLEOHV &HSHQGDQW OHV DFFRUGIW HIQWGH OpN U3 Q SH W
UHODWLYHPHQW EDV DYHF GHV FRHIILFLHQWW GH\Gph Q6 UPH.
1DVK FRPSULV HQWUH HW JHV UWPXH®H HoW \8 H FWALLFD
IDXVVHV GpWHFWLRQV GPpFULYHQW XQHWIHEWWH UER® ¥ Hp T XD
SOXYLHX[ 7RXWHIRLY FHV FULWQUHV VWDV WHLXTDOHN GV
SUPFLSLWDWLRQV GRQQpV $ WLWUH GTHRKPSOH OH®RRW
OHV WURLV SURGXLWV SRXU XQ VHXLO GX WQOEX[R®W B XQH
VWUXFWXUHV VSDWLDOHVY GHV WURDRYLYRRGIRNW WRIQW F X
1RUG 6XG &HV UpVXOWDWYVY VRQW FRKpUHBBA ® R OLTHR U]
$PD]JRQLH EUpPVLOLHQQH /pJDOH DYHF GHVQWDXD G US\LX
VHSWHQWULRQDOH 2Q SHXW GRQF GLUH TWHOO{MFIXIDUIHWVL
FRUUHFWH DYHF XQH PHLOOHXUH SHUIRUPDQFH SRXU OH S|

LL /H PRGqOH GIfHUUHXU PRQWUH TXH @HVHURWLOXY H B\
UpIpUHQFH GHYLHQQHQW QpJDWLIV j SDUWLURBYXBVVHXLC
UpVLGXV GHV WURLV SURGXLWV VH GpJQMETHQYR QRG M\H P B &
GH UpIpUHQFH VRXV HVWLPDWLRQ VIDAMHIOXQLMMHIX)N WHNHEX O H
LQWHQVLWpPY GH SUpFLSLWDWLRQW QDD DUP\WIHG G\H VS WP B,
DQLVRWURSLHY DYHF GHV FDUDFW pWlyWHDXHVRWXL BIXODD WH
UpVXOWDW FRQILUPH TXH OHV HUUHXQG D®RHNWHM 3G H\D UV VX
SUPFLSLWDWLRQV (QILQ OHV GLVWULERWILLRD®BL NG W WILRDUOG
SRXU OHV SURGXLWYV &0253+ HW 3(56,$11 DYHF XQH/WRXV H
GH OT$PD]JRQLH 2Q SHXW H[SOLTXHU FHVGUpPWXOIWI'WYV &
VI\VWGPHV SUpPpFLSLWDQW OLpV j ODHEJUREXGEW RHI5G D GW A\
GHV UpVXOWDWY JOREDX[ PHLOOHXUV TRN 3(56|RUP BIQWHP |
7500 % Y &H GHUQLHU EpQpILFLH HQ HIIHW GB&RAILQFO X
TXL GLPLQXH OHV HUUHXUV BWVD4B( SDU VDWHOOLWH 5RFD

LLL /fpWXGH GH FDV VXU OHV LQIQXBQBHW BXUBTZQ /DB K
SUPOLPLQDLUH PDLV LO HQ UHVVRU®QVTIXKMT X HR QXLWX @W DL
02 0:&20% SUpVHQWH XQH PRLQV ERQQH SHUIRUPDQFH
&0253+ HQ IRUrW HW HQ PLOLHX GpERLVp FERDQPRRQWULI
SRXU XQH PHLOOHXUH HVWLPDWLRQ GHWHA4GpJUDGHQWH HQH
SDU UDSSRUW j FHOOHV UpDOLVpHV HQ H @UHXI BWERHV®D 2
QpIDVWH VXU OHV 43( SDU 02 GIDXWDQW TXHS OHQQ HODN W
FRPSWH WRXWH OD FRORQQH GH OfDWRRWVN YKqUH @BPDYHDRY
GH FRUSV QRLU

(QILQ OYDSSRUW FOLPDWRORJLTXH GHW@G WBROGXR®/LMH VI
DYHF OH SURGXLW &0253+ 2Q D XWLOGYIpGRRQ QP R G XOLW VRO |
SRXU 7500 % Y HW LO SUpVHQWH GH PHL O3 XSUWNR GXHMNX
3(56,$11 3$YDQW GH UpDOLVHU XQH DSSURFRRURXOMAL OHY
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&RQFOXVLR!

GRQQPHV TXRWLGLHQQHV GX &0253+ DILQ GWDRLIQQ P L WHU HY
SUHQGUH HQ FRPSWH OHV 43( GH UplpUHQFH G/H FRERUH KW L
DSSHOPWDWFKHRJIJ&KDABRRO 'HX[ DVSHFWV SHXYHQW rwL
FHWWH pWXGH
2Q QRWH OfDPpPpOLRUDWLRQ GH OfDQMALWRG &R LPDRRX
&0253+ *OREDOHPHQW DYHF OTLQWpJUDWVRROWWRERY
WDX[ GH SOXLH HVWLPpV SDU VWM Y OTLVAHHOWHR/QS\O X Y YD\
VRQW UHKDXVVpV
&HWWH PpWKRGRORJLH IRQFWLRQQH SOXW(BMWERBY
DQQXHOOHV VDLVRQQLQUHV UpJLPHV D QUDK®\® M VH VY pi¥F
GLIIpUHQWY WUDYDX[ VXU OD UpJLRQ GfpWVEGHWO )LJX
$QIJHWLDO (VSIHMRIDO % X DHUAT XOHD

/ILPLWHV HW SHUVSHFWLYHV

30XVLHXUV OLPLWHV HW SHUVSHPFWL WH&q \GH \G RVMLY QDA
DERUGpPHV /HV SUHPLqQUHV FRQFHUQHQW O FARQN QR F WLV
SUREOpPPDWLTXHV DXWRXU GH OD YD O LIBDMARIQVDWUGKN O RX
GLVFXWpHYV

/ID GHQVLWpP GX UpVHDX SOXYLRPpWULTXHWHPAK QLI XH/
GIpFKDQWLOORQQDJH GHV FKDPSV GHpWGOXPH Q BOWM H RO
WHEKQLTXHV GH YPULILFDWLRQ HW GILQWHUSRODWLRQ Gt
YDULDELOLWp HVW SOXV VHQVLEOH SREKVRQHNXSOKINV LEIED
SOXV OHV HIIHWV GH OLVVDJH GHV EO®RV NULWHW IREWHQ
SUPFLSLWDWLRQV VHUDLHQW PRLQGUHV DYHF HOXH GH{
SOXYLRPpWULTXH pWDLW LO DVVH] GHQVW \®UDY WE PHI@W
JPRVWDWLVWLTXHV " 2Q D DVVXPp DRWR QR XW RIHY RIR Y WA
GpPDUFKH pWDLW FRKPpUHQWH 7RXWGHRQR XY & DK\ VB QX \FLRRF
DILQ GH GLPLQXHU OHV UD\RQV GJLQIOXHQFH GH FRPSDUDL

'H PDQLQUH SOXV VSPFLILTXH FHUWDL@HVHUHPISORMPH [
SRXU OH FRQWU{OH GH TXDOLWp /TLQGLFH G®GY B DWMHKLD
FOLPDWRORJLTXHVY HW VWDWLVWLTXHW GQWDEH ® LIV @ XR
pJDOHV GDQV QRV WUDYDX[ 2U RQ SHXW BMOQAHY ToxH FH
FULWQUHV LQIOXHQFHQW WURS IRUWHPBQRR PID GPUNRQV A
YROXPHV SUpFLSLWpV LPSRUWDQWYV WV q¥DYMDELDHE © BV &KH/
FH FKRL[ GTXQH SDUW SDU OD YRORQW p XGJIG iy W' PWWU HD B
OH FRQWU{OH GH TXDOLWp PLV HQ SODFH GHPD\D ® FEWHN\D X
WHVWHU GHV YDOHXUV GH FRHIILFLHQWVO®UILIpBHQW VGXRKR
WHPSV LPSDUWL SRXU FHWWH WKqVH

/ID YDOLGDWLRQ VWDWLVWLTXHPpEFHNVOEWYWR&EHDOWW T RRWO
] XQH UpVROXWLRQ VSDWLDOH GH fI Vf HQ\D G HH/Q WwW@
HUUHXUV GHV 43( j OfpFKHOOH LHOQWDD MRPHU QRIO IS(HMW H\V |
GLUHFWHPHQW j OD UpVROXWLRQ WIHWSRGHOYOSRVGE MW IORDQ E B M
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GH Of$PD]RQLH EUpVLOLHQQH RQ SHXW FLWHW @H\ GRQOQ|
LVVXHV GH OD SODWHIRUPH GX 3&'V TRIXW HORIEK QPH. WH V (Q
FRQFHUQH OD UpVROXWLRQ GH OD FIBGRWQOELEH W D DJ WLpO DI
SURGXLW *VODS GIXQH UpVROXWLRQ GH RfGXLWjfDPDULVELOG
FRUUHFWLRQV SDU OD -$;$ YHUV ODGH. 6HGHURGXWWN OKD \GR
rWUH UpDOLVpPH GH QRXYHDX SRXU XQH WOHNWXKREY SRXWE
O DERUGHU

(Q RXWUH OD FOLPDWRORJLH UpDOLVpH H SDHEWLQ pGiX]
OYDLGH GYDXWUHV DOJRULWKPHV G THWLPDW VR Q \GHEW SQ
j OD GDWH GH PLVH j GLVSRVLWLRQ GHGRIWMREWUW\DRPOSE R
GIDXJPHQWHU OD SUPFLVLRQ GHV FDUWRIW BISKILAY HQWE K [
GHV pYJQHPHQWYV (162 HW /162

(QILQ RQ SHXW HQYLVDJHU GTDSSURIRQG LWD &/HD ®IQDH
HQ IRQFWLRQ GX W\SH GHV QXDJHV SUpFLSLWD®@pF KIHOAQH F
VSDWLDOH GH GpILQLU OHV V\VWqgPHMV4ZX[DSEXWHW ®H \GRIQ
IRUWHV UpSpWLWLYLWpV WHPSRUH O OHIK F&HjV O H DLy lURH/Q §
&+89% DX FRXUV GH ODTXHOOH XQH ODUJIH pIDP BH ARQ VW
PLVH HQ RUELWH GH OD FRQVWHOODWIFRG "D \S HR ® W VGEW UFDL
SUpFLVH SDU H[HPSOH DYHF OH UD ®RQUWHPEHR BIMO R E HG PN L
SDU 02 ,0 VHUD DORUV LQWPpPUHVVDQW KGVBP pQL RWH D LVID
QRXYHOOHV GR QW8 O/DW HRIO DWDX. UIKKH  OHV RFFXSDWLRC
FHUWDLQH LQIOXHQFH VXU OHV HURBBXHVEGpVLOLHKRMWH VP
SUREOpPPDWLTXH GRLW rWUH DSSURIRQGLH DKOMH GRWDP AR
DPDJRQLHQQH VXU OHV SOXLHV 8QH PHPOWHRQHSpPYDOXW W
IRQFWLRQ GH OTKXPLGLWpP GHV VROV HW RX GXQMV\SH (
FRQVLGPUDWLR Q@ BQ@WWRBDBWIL\R) GRUrW FOLPDW
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5plpUHQFHV ELE

SpIpPUHQFHY ELEOLRJUDSKLTXHYV

$FKDUG ) (YD + HW OD\DX[ 3 7URSLFDSD WRLLLHY W
UHVROXWLRQ VDWHOOLWH GDWD SURGHNFMWLERDRWLR® DF FRUY
5HPRWH 6HQVLQJ

$FKDUG ) (YD + G6WLELJ + OD\DX[ ®DODQDUHHIRX -- 5LFF
"HWHUPLQDWLRQ RI GHIRUHVWDWLRQ UDBWHWHRFWKH ZRUOC

$GDPV : - +ZD@HUHWW ' )ODPLQJ * 0 (%LEZED®J 6 6
'-RRGDOO & DQG 5\NRZWREDO 3UHFLSLWDWLRQ OHDVXUHPFE
3DSHU : - $GDPV DQG ( $ 6PLWK HGV 1B$6$67023URJUD

$GOHU 5 ) #XIIPQG .BAKQ *OREDO WURSLFDO UDLQ UDMW
PLFURZDYH DGMXVWHG JHBRIVPRW K URHIR/X\L H5 GDWD

$GOHU 5 .LGG & SHWW\ * ORUULVVH\ O DRGQ@ RRRGPLC
JOREDO SUHFLSLWDWLRQ SURGXFWV 7KHWMMHWUGISEBE FLSL
$PHU OHWHRURO 6RF

$OH[DQGHU /9 =KDQJ : 3HWHUVRQ HEQ RDBNVDYH 0-* *
+D\ORFN 0 &ROOLQV ' 7UHZLQ % GDKLP{PBUWK. ) 7I
SHYDGHNDU - *ULIILWKV * O9LQFHQW /U BWHBKNQWRQ 0

7D\ORU 0 1HZ 0 =KDL 3 G5XVWLFXFFL 0O FOD)OXRE\SKH KNI
FKDQJHV LQ GDLO\ FOLPDWH H[WUBRWHAR@U Q\DHP RH U BIW K\ |
5HV R X UFRILY -

$OL $ /HEHO 7 DQG $PDQL $ D KHDQ Q BIDAJAW HV W (@
IXQFWLR®SO OHWHRURO

$OL 8 $PDQL $ 'LHGGKLRX $ DQRG /HEH@ WKH VEKHSD
3buw LL (YDOXDWLRQ RI UDLQ JDXJH QHWZRARVP\EDQLWREB F
RI UDLQIDOO $IRG XFHWHRURO

$QIJHOLV &) OF*UHJRU *5 $.LGGID® FOLPDWRORJ\ RI

FKDUDFWHULVWLFV RYHU WURSLFDO DQG VKE® WBROIICADO O
OHDVXULQJ OLVVLRQ 3UH F,IQ3/\ MWDAWIL\R QR D@D LR OGO R &O|

$RQDVKL . $ZDND - +LURVH O R]IX 7 XERVEWR /[LX
6 7DNDKDVKL 1 DQG 7DND\DEX <1 *6 ODVI LRV YV LY
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UHWULHYDO DOJRULWKP $OJRULWRRAWHRAFUGBB LROBEDQQG Y

$UNLQ 3 7KH UHODWLRQVKLS EHWZHHQ IUQPMLARQD
DFFXPXODWLRQV GXULQJ JDWE RMBWKWKHFHYFDOH DUUD\

S$UNLQ 3 DQG OHLVQHU % 7KH UHODWLR@IDIOLC EE@GV Z
FROG FORXG RYHU WKH ZHVWHWUOR XH:MHDNVNSKHWU b FGYX U L Q J

$UNLQ 3 % ;LH 7XH *OREDO 3UHFLSLWDWLRQ &OLPDWROF
LQWHUFRPSD WA XRQHWIRMRFWKH $PHULFDQ OHWHRURORJLF|

$UNLQ 3 B6PLWK 7 6DSLDQR 0O DQG -DQRZLIRN WKH
JOREDO K\GURORJLFDO F\FOH WR FKDQLIHR/QQOHQXWD O F5H\
IHWWHUV

$UYRU ' (WXGH SDU WpOpGpWHFWLRQ GH OD G\QDPLTXI
SUPFLSLWDWLRQV VXU OHV SURGXKWY R @H DR FODRVWRD YW BWVR
8QLYHUVLWpP GH 5HQQHYV S

$VQHU * 3 &ORXG FRYHU LQ /DQGVDW REVHUYDWLRQV
,QWHUQDWLRQDO -RXUQDO RI 5HPRWH 6HQVLQJ

$YLVVDU 5 DQG :HWRKEDO K\GURFOLPDWRORJLFDO WHOHF
WURSLFDO GHIRWGH\RFKBWHRY

%DFKPDQQ $ $00J|ZHU % S8QFHUWDLQWLFRBXWRSDJI
PRGHOQMQUUQDWLRQDO -RXUQDO *HRJUDSKLFDO ,QIRUPDWL

%DUQHV 6 / $ WHFKQLTXH IRU PD[LWKHLW P BS\VQ DOV
- $SSO OHWHRURO

%DUUHWW ( 'RGJH - *RRGPDQ O -DQRZLDN H.UMMBEG &
ZHWQHW SUHFERSWDWLARE> HBDRWARFAHQVLQJ FHYLHZV

%DUWKRORPp ( HW %HOZDUG $ 1 & D QHZ DSS
PDSSLQJ IURP (DUWK ,REWHHWQY DWILRQ@D®DWBXUQDO RI 5HPRWF

%HOO 7 XQGX 3 DQG . XPPHURZ & 6 DWPEIOQ IPIO a U
DYHUDJHV &RPSDULVRQ ZLWK HUURUVHLVPWOPDMRPEASDRP V
OHWHRURO
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5plpUHQFHV ELE

%HOOHUE\ 7 DQG 6XQ - SUREDELORWWVWLRIDW&KGHH
XQFHUWDLQW\ LQ DQ LU PLFURZDY¥YHNMOWRPHWWRUSUHFLSLW

%HUJQV - & &KRSLQ ) -REDUG , DQG ERFDPBWKRG IR
SUHFLSLWDWLRQ HVWLPDWLRQ LWV FROFSISW FIGENV LPSC
*HRSK\V

%LVFDUR 7 6 ORUDOHAR QI BQHQWDO 3DVVLYH OLFURZD®
(VWLPDWLRQ $OJRULWKP $SSOLFDWISEBQ WR WMKRHU $ RID]IRRD \

%LYDQG 56 3HEHVPD (- *R¥SH|OLHELRSPWLDO 'DWD $QD
6SULQJHU 1HZ <RUN

%L]]DUUL % *DVLHZVNL $ DREV HBUWDLKQALGDLQ E\ OLOO
6XEPLOOLPHWUH ZDYH VRXQGLQJ IURP JHRVWISW WRDQMDLRQF
JURP 6SDFH (85%$,16%$7 DQG WKH )XWXUH RI $GYDQFHV LQ *
6SULQJHU

%RXNDEDSUD :HQJ DQG /LX 4 3DVVLYH PLFURZDYH U
HIWUHPH ZHDWKHU HYHQWYV XVLQJ,{@$FUDQU68HRDQBL 056/P
BHQV -

%RZOHU 1 ([SOLFLWO\ DFFRXQWLQDOR Y HRIEY IHRDVD MR
IRUHFORVQVVHDWKHU 5HY

%UDQGR 3 0 HW DO '"URXJKW HIIHFWV RORRQWGWHUI
FDUERQ F\FOLQJ LQ DQ $PD]JRQ IRUHVW HIISWXQBMUQERR\D WK
7UDQV 5 6RF /RQG % %LRO 6FL

%UDQGR HW DO BHDVRQDO DQG LOWHHDO@NR® Y DG
DFURVV WKB811$BD]RQ

WURZQ % * 7TKRPSVRQ * WUXLQWMHY 3 7 %XOORF
,(QWHUFRPSDULVRQ RI LQIOLIJKW LFLQULDIORRW L /@ BW/H VXCOUA
JRUHFDVWLQJ

%XDUTXH '& &ODUNH 57 OHGOMMLD® FRUUHODWLRQ L
WUHQGYV LQ WKH %UPHRGKDWY $MIV]RQ

%XDUTXH ' & GH 3DLYD 5 7 &ODUNH 5 7 DOQGVBIQRIHV

$PD]JRQ UDLQIDOO FKDUDFWHULVWLFV GHULNKEBGD QY RDWLRD
UDLQ JDXJH QHIWBRUN 5HV
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