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/ILOOL )RQVHFD 9DOOH

$QiOLVH GR FRPSRUWDPHQWR GD SRUomR VXO GD 3UDLD
JORULDQYSROLYVY 6& DWUDYpV GR &RDVW6QDS

JORULDQYSROLYV



/ILOOL )RQVHFD 9DOOH

$QiOLVH GR FRPSRUWDPHQWR GD SRUomR VXO GD 3UDLD
JORULDQYSROLYVY 6& DWUDYpV GR &RDVWG6QDS

7TUDEDOKR GH &RQFOXVmMR GH &XUWR VXEP
2FHDQRJUDILD GR &HQWUR GH &LWQAHIDW )tV
GD 8QLYHUVLGDGH )HGHUDO GH 6DWQWJR &DYV

SDUFLDO SDUD D REWHQomR GR JUDX C
2FHDQRJUDILD

2ULHQWDGRU 3URI 3HGUR GH 6RX]D 3HUHL

)/25,$1i32/,6 6&
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/ILOOL )RQVHFD 9DOOH

$QiOLVH GR FRPSRUWDPHQWR GD SRRIbLWIR G/X\V 330G BDU L PORRILD QY ¢
DWUDYpV GR &RDVW6QDS

(VWH 7TUDEDOKR GH &RQFOXVmMR GHR$SDVUR REWHQDIRE R D BW/HWXDR
DSURYDGR HP VXD IRUPD ILQDO SHOR &XUVR GH 2FHDC

/IRFDO )ORULDQYSROLV GH $JRVWR GH

&RRUGHQDomR GR &XUVR

%DQFD H[DPLQDGRUD

3URI 3HGUR GH 6RX]D 3HUHLUD 'U
2ULHQWDGRU

3URI 1IRUEHUWR 20PLUR +RUQ )LOKR 'U
,QVWLWXLOomR 8)6&

3URI -DUEDV %RQHWWL )LOKR 'U
,QVWLWXLomR 8)6&

JORULDQYSROLV
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1XQFD LPDJLQHL TXH XP 7UDEDOKR GH &RQFOXVmMR GH
DXWR UHIOH[mMR G~YLGDV VREUH VL PHVPR FULVHV GH DQV|
VH IRUPDU HP RFHDQRJUDILD p TXDVH XPD VREUHYLYrQFL
DPDGXUHFLPHQWR VH FRQHFWDU FRP XPD QRYD YHUVmMR G
TXDQGR VH SHUFHEH ILQDOPHQWH FRPR RFHDQYJUDID H TX
IRUDP IHLWDV VR]JLQKD 'HQWUR GHVVDV UHIOH[}HV SHUFHE]
XP VXSRUWH GD PLQKD IDPtOLD HQWUH PXLWDV LGDV VH L
GH ELFLFOHWD FRP D DMXGD GR PHX SDL RX GRV LQFHQWLY
GH VNDWH VHP VDEHU SDUDU $YHQWXUDV HVVD YLGD VHPS
ROKDU SUD WUiIV H YHU TXDQWDV SHVVRDV Mi HPEDUFDUDF
WULOKD YLUDQGR QRLWHV GH PDGUXJDGD Vy SUD GDU XP D!
FRQVHOKRYV H DMXGDV GRFLQKRV QR ODERUDWYULR LGDV S
SDUD FRPHU XP LWDOLDQR IDJHQGR HVSRUWHVY ULVDGDV HF
FDPLQKDQGR SRU Dt JXDUGR QR PHX FRUDOMR WXGR H WRG
WDQWD JHQWH TXH WDOYH] QmR FDLED QHVWD XPD SiJLQD G
PLQKD PmH O{QLFD H PHX SDL $OYDUR SRU WRGRV RV FRC
SRU WHUHP PROGDGR D PLQKD LQWHJULGDGH H FDUIWHU SF
FRQWDU VHPSUH $RV PHXV SULPRV 20tYLD ODULDQD *DE
$JUDGHOR WDPEpP DRV PHXV DPLJRV GR 5LR SRU WRGR R |
$OLFH &DWDULQD )HUQDQGD +HQULTXH -RmR -XOLD OLC
7DtVD $JUDGHOR DRV DPLJRV TXH IL] QR ODUDQKmMR SRU WDC
JUDQNOLQ .DUROOD\QH /D\OD ODULD &0ODUD 5XDQ H 7KDLV
GR ODERUDWYULR SHODV FRQYHUVDV H VHUHP XP VRO]JLQKR
$UXm &DURO (ORLVD )ORUD *DEULHOD *LOOLDQ -pVVLF
ODULDQH 3HGURV B5HQDWD 7DLQi 7KLDJR 9HU{QLFD 1mR
PHX RULHQWDGRU 3HGUR 3HUHLUD SRU WRGD DMXGD H FRQV
RV SURIHVVRUHV GD 8)6& TXH WLYH R SUD]JHU GH WHU DXOD
HQULTXHFHGRU FDGD HWDSD RSRUWXQLGDGH H WURFD $
$QWRQLR .OHLQ &DUOD %RQHWWL )HOLSH 3LPHQWD -DU
. XURVKLPD 1RUEHUWR +RUQ )LOKR 5XEHQV 'XDUWH 7DWLDC
OXLWR REULJDGD GH FRUDomR
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$V SUDLDV DUHQRVDV RFHKQLFEDV VmR DPELHQWHV GLQKk
SRU SURFHVVRV KLGURGLQKPLFRYVY H LQIOXHQFLDGRV SRU DW
H REUDV FRVWHLUDV TXH LPSDFWDP VLJQLILFDWLYDPHQWH
D YDULDELOLGDGH FRVWHLUD HQWUH D QR H[WUHPR
JORULDQYSROLV 6& $ PHWRGRORJLD FRPELQD R XVR GR &
FLGDGmM TXH LQYHVWLJD D GLQKPLFD GD OLQKD GH FRVWD FF
H D DQIiOLVH GH GDGRV GH RQGDV GLUHomR DOWXUD H SH
XPD IHUUDPHQWD GH FyGLJR DEHUWR FRP LPDJHQV GH VDW
YDULDO}HV QD OLQKD GH FRVWD H LQWHJUDU GDGRV FRP R !
3HDUVRQ HQWUH RV FRQMXQWRV GH GDGRV 7DPEpP IRUD
JHRLQGLFDGRUHY GH HURVMR FRVWHLUD SDUD LGHQWLILFDU
HURVLYD GH ODUJXUD GH SUDLD EHP FRPR D SUHVHQOD ¢
LQGLFDGRU GH SURFHVVR HURVLYR &RPR UHVXOWDGR REVF
GH GLUHO}HV GH RQGDV IRUDP GH /HVWH H 6XGHVWH QR L«
SHUFHEHX VH TXH QR LQYHUQR GH DV RQGDV SU
6XGHVWH UHVXOWDQGR HP PDLRU HURVmMR GH ODUJXUD GD
WHYH RQGDV SUHGRPLQDQWHY /HVWH H 6XO 1D SULPDYHUD
IRUDP /HVWH H 6XGHVWH H HP WDPEpPP SUHGRPLQRX /H\
6XGHVWH H PHQRUHV DOWXUDV GH RQGDV DOpP GH XPD SUI
DV RQGDV IRUDP SULQFLSDOPHQWH 6XGHVWH H 6X0O HQTXDC
IRUDP PDLV YDULDGDV H D SUDLD PDLV ODUJD 1R YHUmMR K
IHVWH HP H 6XGHVWH H 6X0O HP H[SOLFDQGR R DXPH
$ DQiOLVH JHUDO GD OLQKD GH FRVWD PRVWURX XPD

P DQRV SDGU}HV GDV RQGDV H VXD GLUHomR LQIOXHQFL
FRVWD FRP GLUHO}HV SUHGRPLQDQWHY 6XO H 6XGHVWH D"
RQGDV H HQHUJLD $ FRPSDUDomR HQWUH RV GDGRV GH &R
FRHILFLHQWH GH &RUUHODomR GH 3HDUVRQ U GH LQGL
IRUWH $ SUHVHQoD GH HVFDUSDV YDULRX FRP DV FRQGLc
DQWUYSLFDV DSUHVHQWDQGR PDLRU WHQGIrQFLD HURVLYD QI

3DODYUDV PKRX® GH FRVWD JHRLQGLFDGRUHV GH HURVmMR GLQKF
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2FHDQ VDQG\ EHDFKHV DUH G\QDPLF HQYLURQPHQWYV
K\GURG\QDPLF SURFHVVHV DQG LQIOXHQFHG E\ KXPDQ DFW
FRDVWDO HQJLQHHULQJ ZKLFK VLJQLILFDQWO\ LPSDFW WKH'
YDULDELOLW\ EHWZHHQ DQG DW WKH VRXWKHUQPR\
EHDFK )ORULDQYSROLV 6& 7KH PHWKRGRORJ\ FRPELQHV '
VFLHQFH SURMHFW LQYHVWLJDWLQJ VKRUHOLQH G\QDPLFV
ZLWK ZDYH GDWD DQDO\VLV GLUHFWLRQ KHLJKW DQG ¢
RSHQ VRXUFH WRRO XVLQJ VDWHOOLWH LPDJHU\ ZDV HPSOF
DQG LQWHJUDWH GDWD ZLWK &RDVW6QDS E\ HYDOXDWLQJ '
GDWDVHWV &RDVWDO HURVLRQ JHRLQGLFDWRUV ZHUH DC
HURVLRQ SURQH EHDFK VHFWRUV DORQJ ZLWK WKH VHDVRQ
HURVLYH SURFHVVHV 5HVXOWV UHYHDOHG WKDW WKH KLJKH

(DVW DQG 6RXWKHDVW GXULQJ WKH ZLQWHUV RI DQG
SUHGRPLQDQW ZDYHV IURP 6RXWK DQG 6RXWKHDVW FDXVl
FRPSDUHG WR ZKHQ ZDYHV ZHUH SULPDULO\ IURP (DVW |

WKH SUHGRPLQDQW ZDYHV ZHUH IURP (DVW DQG 6RXWKHDVW
ZLWK ORZHU 6RXWKHDVW IUHTXHQFLHYVY DQG VPDOOHU ZDYH
WKH DXWXPQ RI ZDYHV ZHUH PDLQO\ 6RXWKHDVW DQG
GLUHFWLRQV ZHUH PRUH YDULHG DFFRPSDQLHG E\ D ZLGHI
ZDYHV SUHGRPLQDWHG LQ ZKLOH 6RXWKHDVW DQG 6R.:
H[SODLQLQJ WKH LQFUHDVHG EHDFK ZLGWK LQ 2YHUD ¢
JHQHUDO DFFUHWLRQ WUHQG RI P \HDU :DYH SDWWHUQYV
G\QDPLFV ZLWK 6RXWK DQG 6RXWKHDVW GLUHFWLRQV DVVF
KLIJIKHU HQHUJ\ 7KH FRPSDULVRQ EHWZHHQ &RDVWG6DW DQG
SRVLWLYH 3HDUVRQ FRUUHODWLRQ FRHIILFLHQW U RI

DFFRUGLQJ WR HQHUJHWLF FRQGLWLRQV DQG DQWKURSRJIHC
VHFWRU RI WKH EHDFK VKRZLQJ D JUHDWHU HURVLYH WHQGH

.H\ZRUGMKRUHOLQH FRDVWDO HURVLRQ JHRLQGLFDWRUV EH
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J)LIXUD JOX[RJUDPD GDV DWLYLGDGHYV UHDOL]DGDV QD PHW
)LIXUD JOX[RJUDPD GDV DWLYLGDGHYV UHDOL]DGDV QD PHW
)LIXUD ODSD GH &DUDFWHUL]DomR GD 3UDLD ORUUR GDV 3F

)LIXUD SURFHVVR GH FDSWXUD GH LPDJHP GD 3UDLD ORUUF
SRVLFLRQDPHQWR GR DSDUHOKR GH FHOXODU SDUD FDSWXUL
LPDIJHP FDSWXUDGD QD HVWDomR

)LIXUD TUDQVHFWRY GHPDUFDGRYVY QR &RDVWG6DW GD SRUor
JORULDQYSROLV 6&

)LIXUD ODSD GH /RFDOL]DomR GRV 3RQWRYV GH &ROHWD

)LIXUD +LVWRJUDPD GDV FODVVHV GH QtYHO HP UHODomR |
LPDIJHQV UHFHELGDV QR SHUtRGR GH DQiOLVH QR WRWHP GR
SHGUDV )ORULDQYSROLV 6&

YLIXUD 1tYHO HP UHODOomR D TXDQWLGDGH GH LPDJHQV UHI
&RDVW6QDS

)LIXUD 7TRWDO GH OLQKDV GH FRVWD GLJLWDOL]DGDV GXUL
EDVH GH GH MDQHLUR GH DR IXQGR GD SUDLD GR ORUUF

)LIXUD 9DULDOomR GD ODUJXUD GD SUDLD H SDGUmMR GH WH
JORULDQYSROLV 6&

)LIXUD *UIILFR GH 7THQGrQFLD GH /DUJXUD GD 3UDLD GR OR
6& GH D

)LIXUD *UiIILFR GH 7THQGrQFLD GH /DUJXUD GD 3UDLD GR OF
6& JHUDGD QR &RDVWG6DW

YLIXUD *UiIILFRV GH FRPSDUDomR REVHUYDGRYV GH /DUJXUL
JORULDQYSROLV 6& $ 'R &RDVW6DW % 'R &RDVW6QDS &
&RDVW6QDS

)LIXUD *UilILFR GH FRUUHODomR GH 3HDUVRQ GRV GDGRYV (
&RDVW6QDS H &RDVW6DW QD SUDLD GR ORUUR GDV 3HGUDV
)LIXUD ,/GHQWLILFDomR GH PLQHUDLY SHVDGRV D SDUWLU

PLQHUDLY SHVDGRYV HYLGHQFLDGD QD LPDJHP GR VHGLPHQW
SHVDGRVY HYLGHQFLDGD QD LPDJHP GD SUDLD

)LIXUD ([HPSOR GR GLD GH PDLR GH FRP SUHVHQOD C
FROHWDGD QD HVWDomR GR &4RDVW6QDS % ,PDJHP UHWLILF
)LIXUD SUHVHQoD RX DXVrQFLD GH HVFDUSDV HURVLYDV Q
GH VHWHPEUR GH D PDLR GH

)LIXUD *UiILFR GD TXDQWLGDGH GH HVFDUSDV HQFRQWUD!
GR &RDVW6QDS QD SUDLD GR ORUUR GDV 3HGUDV )ORULDQYySES

)LIXUD 5RVD GDV 2QGDV DFXPXODGD FRP $OWXUD 6LJQLIL
ORUUR GDV 3HGUDV 6&

)LIXUD 5RVD GDV 2QGDV FRP $OWXUD 6LJQLILFDWLYD PDLI
ORUUR GDV 3HGUDV 6&

)LIXUD 5RVD GDV 2QGDV FRP $OWXUD 6LJQLILFDWLYD PHQ
ORUUR GDV 3HGUDV 6&



)LIXUD 6pULH 7THPSRUDO GH /LQKD GH &RVWD GDV ,PDJHQV
6LIJQLILFDWLYD 'LUHomR H 3HUtRGR GH 2QGDV QR SHUtRGR C
QD SUDLD GR ORUUR GDV 3HGUDV ©6&

)LIXUD ,PDIHQV REWLGDV GRV SHUtRGRV GH PDLRU HURVnMN
&RDVW6QDS GD 3UDLD GR ORUUR GDV 3HGUDV )ORULDQYSRO|
)LIXUD 5RVD GDV 2QGDV FRP $OWXUD 6LJQLILFDWLYD H 'Ll

$ ,QYHUQR % 3ULPDYHUD & H 3ULPDYHUD '

)LIXUD 5RVD GDV 2QGDV FRP $OWXUD 6LJQLILFDWLYD H "Ll
$ 2XWRQR % 9HUmMR & H 9HUmMR '

)LIXUD ,OXVWUDoOomR GH GLUHomR GH RQGDV /HVWH $ H 6
3HGUDV
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4XDGUR ,GHQWLILFDomR H /RFDOL]DomR GRV 3RQWRV GH &l
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7TDEHOD 'LVWULEXLomR VD]J]RQDO GD TXDQWLGDGH GH LPDJF
7TDEHOD 'LVWULEXLomR GD TXDQWLGDGH GH LPDJHQV UHFH
IRUPD PHQVDO

7TDEHOD 'DWD GH UHDOL]DomR GDV DWLYLGDGHV HP FDPSR

7TDEHOD BUHVHQoD 3 RX $XVrQFLD $ GH *HRLQGLFDGRUH)
VHWRUHV GH FDGD FDPSDQKD

7TDEHOD JUHTXrQFLD GH 3UHVHQoOD GH *HRLQGLFDGRUHV QD
VHWRUHV
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&RSHUQLFXV &OLPDWH &KDQJH 6HUYLFH 6 H
&RSPUQLFR

&HQWUR GH ,QIRUPDoO}HV GH 5HFXUVRV $PELHC(
6DQWD &DWDULQD

(XURSHDQ 5HDQDO\VLVY Y 4XLQWD JHUDomR G
*RRJOH (DUWK (QJLQH

*OREDO 1DYLJDWLRQ 6DWHOOLWH 6\VWHP 6
6DWpOLWH

*OREDO 3RVLWLRQ 6\VWHP 6LVWHPD GH 3RVLF

,(QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &K
VREUH 0XGDQoDV &OLPiIWLFDV

ORGLILHG 1RUPDOL]JHG 'LIITHUHQFH :DWHU ,QG
1RUPDOL]DGD ORGLILFDGR

5HG *UHHQ DQG %OXH 9HUPHOKR YHUGH H D]
5RRW OHDQ 6TXDUH (UURU (UUR OpGLR 4XDGUI

SHDO 7LPH .LQHPDWLFV *36 &LQHPIWLFR HP 7F

WDQ% OHGLGD GH LQFOLQDomR GD IDFH SUDLDO
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,QVWDODomR GD (VWDomR H &ROHWD GH 3RQWRYV GH &R
5SHFHELPHQWR GDV ,PDJHQV
$UPD]JHQDPHQWR HP %DQFR GH 'DGRYV
&RUUHoOmMR GH 0DUp
*HRUUHWLILFDomR GDV ,PDJHQV
,GHQWLILFDomR GD OLQKD GH FRVWD
&2$676%7

'HILQLomR GD 5HJLMR GH ,QWHUHVVH $TXLVLomR GH ,PL
,PDIJHQV GH 6DWpOLWH

([ WUDomR H &ODVVLILFDomR GD /LQKD GH &RVWD H 3RVL
9DOLGDomR
$QiOLVH 7THPSRUDO GD /LQKD GH &RVWD H ,QWHJUDOomR |
'$'26 '( 21'$6
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$v SUDLDV DUHQRVDV RFHKQLFDV VmR DPELHQWHV T>
VLVWHPDV WUDQVLFLRQDLYV GLQkPLFRV VHQVtYHLV H FRPS(
PROGDGRYVY SRU SURFHVVRV KLGURGLQKPLFRVY FRPR RQGDYV
HW DO (VVHV SURFHVVRV DOWHUDP R SHUILO GD SUDL|
H HVSD®@R67%$17,128 HW DO YLVWR TXH D HURVmMmR H D GH
VHGLPHQWRY DMXVWDP VH jV IOXWXDo}HV QRV QtYHLV GH
UHWUDEDOKDPHQWR FRQWtQXR SRU SURFHVVRV QDWXUDLYV
XPD PRUIRGLQkPLFD FRVWHLUD HP HTXLOtEULR GLQKPLFR

&RPR REVHUYDGR QR WUDEDOKR GH /XLMHQGLMN HW
SURFHVVRV HURVLYRV VH DPSOLILFDUDP D QtYHO JOREDO
WDPEpP VH LOQOWHQVLILFRX SHOR DXPHQWR GR QtYHO GR PD
'DGR TXH R 6H[WR 5HODWYULR GH $YDOLDomR GR 3DLQH
OXGDQoDV &OLPIWLFDV ,3&& GLYXOJDGR HP WDPEpPP C
WHPSHUDWXUDVY D SHUGD GH JHOR H D HOHYDomR GR QtYHO
IUHTXrQFLD GH HYHQWRYVY FOLPIWLFRV H[WUHPRV H XP DJUD
DOJXPDV UHJL}HV

1HVVH FRQWH[WR YDOH UHVVDOWDU TXH D GLQKkKPLFD F
SRU IDWRUHV ELROYJLFRV H DWLYLGDGHV DQWUYSLFDV F
FRVWHLUDYV TXH DOWHUDP VLIQLILFDWLYDPHQWH HVVHV

/8,-(1',-. *20(6 HW DO H DV FDXVDV GD HURVmMR (
SRGHP VH DJUDYDU HP DOJXQV FDVRV GHYLGR j FRQVWUXc¢
FRVWHLUD '($1 H *$/9,1 -5 +2()(/

2 HVYWXGR GD GLQKPLFD FRVWHLUD p FUXFLDO SDUD D |
LPSDFWRYV DPELHQWDLV H FRPR IHUUDPHQWD SDUD D JHVW!
HFRVVLVWIPLFRV SUHVWDGRV SHODV ]RQDV FRVWHLUDYV
HFRQ{PLFD UHFUHDFLRQDO H DPELHQWDO SDUD D VRFLHGDG

3DUD JHUDU VXEVtGLR DRV HVWXGRV GH DGDSWDomR GH
LQWHUIHUrQFLDV p HVVHQFLDO TXH VH IDoD R PRQLWRUDPH
H[HPSOR GR PRQLWRUDPHQWR GD YDULDomR GD OLQKD
&RQVHTXHQWHPHQWH GLYHUVDV DQiOLVHV VREUH DV YDULI
UHDOL]DGRV JOREDOPHQWH 67,9( HW DO $5$8-2 HW D
6$1726 H %21(77, /8,-(1',-. HW DO $=(9('2
7(%(&+5%$1, 586%



(VVH PRQLWRUDPHQWR IRUQHFH GDGRV TXH DX[LOLDP QI
HURVMR H QR SODQHMDPHQWR GH PHGLGDV PDLV DSURSULDC
DVVRFLDGR j H{IHFXomR GH REUDV FRVWHLUDV GH PLWLJDomF

(P YLUWXGH GD QHFHVVLGDGH GH DFRPSDQKDPHQWR G|
WpFQLFDV GH PRQLWRUDPHQWR GDV SUDLDV VmR GLYHUVD)\
(ODV LQFOXHP LPDJHQV DpUHDV GH DHURQDYHV &267% HW D
DO LPDJHQV GH YtGHR 3(5(,5% HW DO H LPDJHQYV
DO +$5/(< HW DO 926 HW DO

8PD PHWRGRORJLD DPSODPHQWH XWLOL]DGD p R &RDVW¢
HP FYGLJR QXPD IHUUDPHQWD HP 3\WKRQ GH FyGLJR DEHUV
VDWpOLWH REWLGDV SHOR *RRJOH (DUWK (QJLQH QDV TXDL
SURFHVVDPHQWR GLJLWDO SDUD PRQLWRUDU D YDULDoOomR (
2QGH SHUPLWH REVHUYDU GDGRV SUHJUHVVRV H DWXDLV
HVSDFLDO RIHUHFHQGR XPD IHUUDPHQWD UREXVWD SDUD D°
HYHQWRYV HURVLYRV FUtWLFRV 926 HW DO $ XWLOL
FRQVHJXH IRUQHFHU LQIRUPDo}HV GHWDOKDGDV HP UHJL}
WHUUHVWUHY p OLPLWDGR 2XWUR H[HPSOR UHOHYDQWH p
VHQVRULDPHQWR UHPRWR DWUDYpV GR SURFHVVDPHQWR Gl
FLHQWLVWDV FLGDGMRYV (VVDV LPDJHQV FROHWDGDYV
FRPSDUWLOKDGDV QDV UHGHV VRFLDLY GR SURMHWR RIHUH
SDUD PRQLWRUDU D YDULDomR GD OLQKD GH FRVWD +$5/(< F

&RP R FUHVFLPHQWR GR SURMHWR &RDVW6QDS VXD DI
SDtVHV DR UHGRU GR PXQGR LQFOXVLYH R %UDVLO FRP
)5(,5( $=(9('2 /1,16 '( %$5526 HW DO

1R HYWDGR GH 6DQWD &DWDULQD XWLOL]D VH RV WRWH
GH LPDJHQV LQVWDODGRVY HP ORFDLV SUHYLDPHQWH GHILQ
LPDJHQV SRU PRUDGRUHV WXULVWDV H WUDQVHXQWHV $V
HVWXGR VREUH R FRPSRUWDPHQWR FRVWHLUR D YDULDEL
WHQGrQFLD

1D FLGDGH GH )ORULDQYSROLV RFRUUHP FDVRV GH RFX
GH GXQDV H GH SUDLDV FRPR QR FDVR GD SUDLD GR ORUUR
TXH SRVVXL XP KLVWYULFR GH DOWD YXOQHUDELOLGDGH FR!



GH HYHQWRV HURVLRQDLV p UHGX]LGR SHOD EDL[D TXDQ\
RFXSDomR SUy[LPDV DR QtYHO GD iJXD H[SRVWD | RQGXC
58''25) ( %21(77, FRPSURPHWHQGR QmR DSHQDV R Y
SDLVDJtVWLFR GHVVHV DPELHQWHV PDV WDPEpP LQWHUU
VHGLPHQWRY HQWUH D SUDLD H DV GXQDV (VVD LQWHUUXSoO
VHGLPHQWRY DUHQRVRV UHGX]LQGR D FDSDFLGDGH GH SUR!
DGYHUVRVY GDV WHPSHVWDGHYVY FRVWHLUDV 7255217(*8<

$ FRPELQDomR GHVWH FRQKHFLPHQWR DFDGrPLFR FRP F
PHWRGROYJLFRV HPSUHJDGRV QR HVWXGR FRPR D DQiOLVH
XWLOL]DomR GH GDGRV GH RQGDV D XWLOL]DomR GR SURM
&RDVW6DW SDUD PRQLWRUDPHQWR GD OLQKD GH FRVWD RIH
LOQWHJUDGD SDUD FRPSUHHQGHU H JHUHQFLDU HVVHV VLVWH

(VWH HVWXGR YLVD FRPSUHHQGHU D YDULDELOLGDGH
ORUUR GDV 3HGUDV ORFDOL]DGD QD ,OKD GH 6DQWD &DWDU
DR PRQLWRUDPHQWR FRVWHLUR HP SDUWLFXODU j DQiOLV
FRQVLGHUDQGR RV SURFHVVRV VD]RQDLV QDV SUDLDV UHT
'HVVD IRUPD R HVWXGR EXVFD IRUQHFHU VXEVtGLRV FLHQ
YROWDGDV j PLWLIJDomR GH LPSDFWRV VHMDP HOHV GH RUL.
FRVWHLUD



2%-(7,926

2%-(7,92 *(5$/

$QDOLVDU D YDULDomR GD OLQKD GH FRVWD GD 3UDLD G
GDGRV REWLGRV DWUDYpV GR SURMHWR &RDVW6QDS H PHC(
PHOKRU RV SURFHVVRV GH HURVMR H DFUHomR

2%-(7,926 (63(&E),&26

D (VWXGDU R FRPSRUWDPHQWR GD OLQKD GH FRVWD DWU
DWUDYpV GD FLrQFLD FLGDGMmM

E 9HU VH WHP FRUUHODomR HQWUH RV GDGRV GH OLQKLI
&RDVW6DW

F $QDOLVDU JHRLQGLFDGRUHV GH HURVmMR FRPR DX]Jt
YDULDELOLGDGH GD OLQKD GH FRVWD

G $QDOLVDU D UHODomR HQWUH D SUHVHQoD GH HVFDUSD

H S5SHODFLRQDU RV GDGRV DQDOLVDGRV FRP D YDULDELOL!



0(72'2/2*,$

1D )LJIJXUD SRGH VH REVHUYDU R IOX[R GH DWLYLGDG
SHVTXLVD H QHFHVViIiULDV SDUD RV HVWXGRV FRP R &RDVW6
QRV 7ySLFRYV H (P VHTXrQFLD QD )LJXUD DSUHVHQ
DWLYLGDGHV UHDOL]DGDV QD PHWRGRORJLD GR &RDVWG6DW
GHWDOKDQGR DV HWDSDV GH SURFHVVDPHQWR H SyV SURFH
GD FRUUHODomR GH 3HDUVRQ SDUD D FRPSDUDomR HQWUFL
&RDVW6QDS $GLFLRQDOPHQWH RV 7ySLFRYV H GHWDC

GDGRV GH RQGDV H D REVHUYDomR) GH WPKVSIHFG\ IFDBGARHIHY
SURSRUFLRQDQGR XPD YLVMR FRPSOHWD GD PHWRGRORJLD L

)LIXUD JOX[RJUDPD GDV DWLYLGDGHY UHDOL]DGDV QD P
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E5($ '( (678'2

$ SUDLD GR ORUUR GDV 3HGUDYV SRVVXL XPD H[WHQVm
GHOLPLWDGD SRU XP FRVWmMR URFKRVR DR 6XO H XP S
~OWLPR IRUPDGR GHYLGR D XPD ]J]RQD GH VRPEUD JHUDG|

58'25)) ( %21(77, $ SUDLD ODWLWXGH f § 6 H ORQJ
WHP ODUJXUD GH PH GHFOLYLGDGH GH f PDV FKHJD D
DO 'H DFRUGR FRP $EUHX GH &DVWLOKRYV HVWD

SDUDEYOLFD FRP RULHQWDomR 11( 66: DSUHVHQWDQGR XF

$ JUDQXORPHWULD SUHGRPLQDQWH p GH DUHLD PpGLD
SUbLD H QD SDUWH 6XO GH DUHLD JURVVD +251 HW DO
UHWRUQR H JRQD GH VXUIH FRPXP FRP SUHVHQoD GH F~VSL

4XDQWR DR HVWIJLR PRUIRGLQKPLFR p FDUDFWHU]
LQWHUPHGLIULD PDV D VXD IDFH SUDLDO p FRQVLGHUDGD UL}



$ PDUp QR OLWRUDO GH 6DQWD &DWDULQD p FDUDF)
SUHGRPLQKQFLD VHPLGLXUQD WHQGR DPSOLWXGHV PpGLD\
FRQIRUPH 6FKHWWLQL HW DO 'H DFRUGR FRP D FOD!
HVVDV DPSOLWXGHY HQTXDGUDP D UHJLMR QD FODVVH GH PL

$V SUDLDV GRPLQDGDV SRU RQGDV DSUHVHQWDP PXGDQ
SUDLDO HVSHFLDOPHQWH GXUDQWH HYHQWRV GH WHPSHV
SHUGD GH VHGLPHQWRY HURVMR GR EDQFR H[WHUQR TXH
DOWD HQHUJLD $SyV R WpUPLQR GDV FRQGLO}HV GH WHP
UHWRUQR GR VHGLPHQWR FRP R EDQFR VHGLPHQWDU YRO\
RQGDV SDVVDP D TXHEUDU DSHQDV QD IDFH GD SUDLD GHYL

GH HQHUJLD PRGHUDGD D EDL[D 2/,9(,5%$ HW DO (*8&+, I
(VWH HVWXGR DEUDQJHX D SRUomR VXO GD 3UDLD GR
XPD OLQKD DPRVWUDO GH P )LJXUD $ HVFROKD GHVVD i

YiULRV FULWpPULRV HVSHFtILFRV 3ULPHLUDPHQWH D PRUI
FRQVLGHUDGD FODVVLILFDQGR D SUDLD FRPR LQWHUPHGLI
58'25)) H %21(77, $ XUEDQL]DomR ORFDO LGHQWLIL
FRQWULEXLGRU SDUD D HURVmMR GD SUDLD $%5(8 '( &$67,
OHYDGD HP FRQWD 3HOD GLQKPLFD SUDLDO GD iUHD VHU LQ
H RQGXODo}HV H[DFHUEDGD SHOD DXVrQFLD GH XPD JRQD G
GHYLGR D RFXSDo}HV UHVLGHQFLDLV QD GXQD IURQWDO *20
LPSRUWKQFLD VRFLDO GR ORFDO FRP PRUDGLDV GLUHWDPH
VXD UHOHYKQFLD HFRQ{PLFD GHYLGR DR SRWHQFLDO WXUtV
SUHVHQOD GH TXLRVTXHV IRUDP IDWRUHV VLJQLILEFDWLYRYV
HVFROKD GD SUDLD IRL LQIOXHQFLDGD SHOD GLVSRQLELOLG
SDUD D LQVWDODomR GR WRWHP SHUPLWLQGR XPD YLVMF
DQiOLVH GD OLQKD GH FRVWD +$5/(< HW DO



)LIXUD ODSD GH &DUDFWHUL]DomR GD 3UDLD ORUUR GD
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&2%$6761%$3

2 SURMHWR GR &RDVW6QDS RSRUWXQL]D D SDUWLFLSDoO
SRU PHLR GD FDSWXUD GH LPDJHQV GH SUDLDV XWLOL]L
HVWUDWpPJLFRVY FKDPDGRV HVWDo}HV (VVDV LPDJHQV VmR
VmR DUPDJ|HQDGRV HP XPD EDVH GH GDGRV FHQWUDOL]DGD
GH SURFHVVDPHQWR GH LPDJHP p SRVVtYHO REWHU LQIRUP
GH FRVWD H SDUKkPHWURY JHRPRUIROYJLFRV +$5/(< HW DO
GR SURMHWR D SUDLD GR ORUUR GDV 3HGUDV FKDPDGD G
SbDUD HVWXGDU R FRPSRUWDPHQWR HURVLRQDO H IRUQHFI
GHFLV}HV GH JHVWmMR



, QVWDODomR GD (VWDomR H &ROHWD GH 3RQWRV GH &RC(

&RP D iUHD GH HVWXGR GHWHUPLQDGD H WHQGR D
VHQVLELOLGDGH GHVWD SUDLD SRU PHLR GH UHYLV}HV ELE
LQVWDODomR GD HVWDomR IRL UHDOL]DGD HP ODERUDWYyU
*& 3V TXH VmR ORFDOL]Do}HV WHUUHVWUHYV XWLOL]DGDYV !
FRRUGHQDGDYVY UHDLV GR WHUUHQR DMXVWDQGR D ORFDOI
LGHQWLILFDGR R PDUFR JHRGpPVLFR PDLV SUyY[LPR f
DX[LOLDU QD DPDUUDomR GRV SRQWRV HVFROKLGRYV

2 WUDEDOKR GH FDPSR SDUD D LQVWDODomR H PRQWDJ
GH VHWHPEUR GH )LIXUD $ EHP FRPR D*WGRIRNHUPLQL
&RQWURO BWLOQWWQGR R *166 30L BRHOPBGHMR 5 SDUD REWH
GRV PHVPRV $ HVWLPDWLYD SUpYLD GRV SRQWRV SHUPLWI
WUDEDOKR HP FDPSR RUJDQL]DOomR GH HWDSDV H PDLRU
ORFDOL]Do}HV GRV SRQWRYV

SHFHELPHQWR GDV ,PDJHQV

$WUDYpV GDV PtGLDV VRFLDLV GR &RDVW6QDS6& YLQ
2FHDQRJUDILD &RVWHLUD /2& 8)6& IRUDP UHFHELGDV DV
GD SDUWLFLSDomR VRFLDO LQWHJUDQGR VH j FLrQFLD FLGD
GD SUIWLFD FLHQWtILFD H GD SURGXomR GH FRQKHFLPHQWR
REWHU GDGRV H SURPRYHU D SDUWLFLSDomR DWLYD GD FRP
R SURFHVVR GH FDSWXUD GH LPDJHP QD HVWDomR



)LIXUD SURFHVVR GH FDSWXUD GH LPDJHP GD 3UDLD ORUU
% 3RVLFLRQDPHQWR GR DSDUHOKR GH FHOXODU SDUD FDS\
LPDIJHP FDSWXUDGD QD HVWDomR

JRQWHS$SXWRUD % -HIIHUVRQ $OYRIYDQGUWD & 7KLDJ

$UPDIHQDPHQWR HP %DQFR GH 'DGRYV

&RP DV LPDJHQV DUPD]JHQDGDV HP QRVVRV FRPSXWDGRU
XPD RUJDQL]DomR SDUD SDGURQL]DU RV DUTXLYRV H UHJL
DWUDYpV GH URWLQDV FRPSXWDFLRQDLV &DGD HQWUDG
UHVSHFWLYDV HVSHFLILFDo}HV LQFOXLQGR D GDWD H R KRU
GR FRQWULEXLQWH TXH DV HQYLRX R QRPWHQGBXHMPMHBHOMR R
D SODWDIRUPD XWLOL]DGD SEDWVFVFHFERRNVUWDUOBPPHQWR

2XWUD SODQLOKD HODERUDGD IRL D GRV GDGRV G
GHVFDUUHJDGRYVY PHQVDOPHQWH D SDUWLU GH GDGRV PHGL
GLVSRQLELOL]DGR SHOD (SDJUL (PSUHVD GH 3HVTXLVD $JU
6DQWD &DWDULQD (VVHV GDGRV EUXWRYV IRUDP SRVWHULR
FDVRV LQWHUSRODGRV SDUD SUHHQFKHU ODFXQDV GH U
HVSHFtILFRV XWLOL]DQGR URWLQDV FRPSXWDFLRQDLV



&RUUHomR GH O0DUp

&DGD LPDJHP IRL FDSWXUDGD HP GLIHUHQWHYV HVWIJLR\
IDJHU D FRUUHomR GH QtYHO SDUD D HOHYDomR GH UHIHUrQF
GH VXDV SRVLo}HV WUDQVYHUVDLV j FRVWD (VWD FRUUHOo
XWLOL]DQGR R GDGR GH QtYHO H XWLOL]JRX D WDQ% GHWHU

f 2 GHVORFDPHQWR YHUWLFDO GHYLGR j LQFOLQDomR G
DvvLP FRPR DV FDUDFWHUtVWLFDV GDV RQGDV FRPR DOWX
7TRUURQWHJX\ SbuUD TXH D HOHYDomR HVWLYHVVH FRQ
PRPHQWR HP TXH D LPDJHP IRL FDSWXUDGD (VVH SURFHVVR
HVSUDLDPHQWR SDUD XPD HOHYDomR GH UHIHUrQFLD FRUU
HW DO SURSRUFLRQDQGR XPD UHSUHVHQWDomR SUHFL

$R HVWDEHOHFHU XP YDORU GH QtYHO PpGLR SDUD DV L
j PDUp LGHQWLILFRX VH D LPDJHP EDVH H GHILQLX VH R LQ\
(VWVH SURFHGLPHQWR YLVRX DSULPRUDU D TXDOLGDGH GR)
SURFHVVR GH ILOWUDJHP H VHOHomR GDV LPDJHQV SUHYLD
YLVDQGR DVVHJIJXUDU D FRQILDELOLGDGH H TXDOLGDGH S
LQYHVWLIJDomR GD GLQKkPLFD FRVWHLUD

*HRUUHWLILFDomR GDV ,PDJHQV

$ SbuUwLU GRV *&3V H GRV GDGRV GH PDUFR JHRGpPVL
7TULPEI®H SRVVtYHO REWHU XP SDQRUDPD GHWDOKDGR GH FD
D DWXDOL]DomR GRV EDQFRV GH GDGRV UHDOL]DQGR XPD
DMXVWH QD SODQLOKD GR WLOW FRRUGHQDGDV GD HVWDom
*&3V T7DPEpP SDUD D HVWLPDWLYD GR GHVORFDPHQWR GH
IRUDP XWLOL]DGRVY GDGRV GH DOWXUD VLJQLILFDWLYD PpGL
SLFR PpGLR GDV RQGDV GH V 7255217(*8< HW DO
UHDOL]DU D WUDQVIRUPDomR GR SODQR GD LPDJHP UHFHE
REOtTXDV GH FRRUGHQDGDYVY GH SL[HO 8 9 SDUD FRRUGHQD

(P ODERUDWYULR R SURFHVVR GH ILOWUDJHP GDV LPC
UHWLILFDomR ,PDJHQV IRUDP H[FOXtGDV FRP EDVH QD TXD
LOWHUYDOR GH QtYHO HVWDEHOHFLGR H QD VHOHOmMR (



FDUDFWHUtVWLFDV FRQVLGHUDGDV SDUD D VHOHomR LQFC
FRPSURPHWHVVH D YLVXDOL]DomR GRV SRQWRV GH FRQWURC(
LPDIJHQV QRWXUQDV TXH GLILFXOWDVVH D REVHUYDomR GD
GLVSRVLWLYR PYyYHO SRVLFLRQDGR KRUL]JRQWDOPHQWH QR
LQFOXLU XP FULWpULR DGLFLRQDO SDUD D UHWLILFDomR GD
HVWDU QR IRUPDWR -3*

$SHQDV DV LPDJHQV TXH DWHQGHUDP D WRGRV RV F
SHUPLWLUDP D UHWLILFDomR DGHTXDGD IRUDP LQFOXtGDV Q

3bub D JHRUUHWLILFDomR GDV LPDJHQV XWLOL]DUDP V
FDGD LPDJHP GH TXDOLGDGH SDVVDYD SHOR SURFHVVR C
SUp HYWDEHOHFLGRVY DVVHJXUDQGR XPD WD[D GH HUUR 506
IRUDP GHILQLGRV RV WUDQVHFWRYVY WUDQVYHUVDLYV j JRQD
FIOFXOR GD ODUJXUD GH SUuDLD $ iUHD DEUDQJLGD SHOR P
IRL HVWDEHOHFLGD QD SDUWH FHQWUR QRUWH GD iUHD GH H

,GHQWLILFDomR GD OLQKD GH FRVWD

1R HVWXGR IRL GHILQLGD D iUHD DPRVWUDO ORQJLWXC
]JRQD GH SUDLD PpGLD DWp R SyV SUDLD REVHUYDGD QD LF
& FRP R REMHWLYR GH LGHQWLILFDU D OLQKD GH FRVWD (C
$WUDYpYDSR6KRUHHWUHDPHQWD GH LGHQWLILFDomR GD
GLIHUHQFLRX VH DV iUHDV 3PROKDGDV" VXSHUItFLH GR PDU
GD |1RQD GH HVSUDLDPHQWR GDV LPDJHQV H D GHWHFomR G
LOQWHUVHFomR HQWUH RV SL[HOV FRP EDVH QDV YDULDO}H)
YHUGH H5B%XCr$5/(< HW DO
$SyV D GHWHUPLQDomR GD OLQKD GH FRVWD IRL SRVYV
SbuUwLU GRV UHVXOWDGRV SORWDGRV SDUD R SHUtRGR GH
HQWUH RV SHUtRGRV GH HURVMR H DFUHomR GHQWUR GD OL
IRUDP JHUDGRYV JUIILFRV GH WHQGrQFLD TXH UHSUHVHQWDU
DR ORQJR GRV PHVHV SHUPLWLQGR XPD YLVXDOL]DomR SUHF



&2%$676%7

2 &RDVWG6DW p XP FRQMXQWR GH IHUUDPHQWDV GH V
GHVHQYROYLGR HP 3\WKRQ SHOR 9RV HW DO QD TXDC
HIWUDomR DXWRPIWLFD GD OLQKD GH FRVWD H PXGDQoD QD
6HQGR SRVVtYHO UHDOL]DU D DQiOLVH GH GDGRV DGYLQ
GLVSRQtYHLV GHVGH HP SODWDIRUPDV S~EOLFDV FRPF
WRUQDQGR YLIiYHO HVWXGDU D GLQkKkPLFD FRVWHLUD HP OL
WHPSRUDLYV H[WHQVDVY ©6XD PHWRGRORJLD FRPELQD DOJR
LPDJHP FRP WpFQLFDV GH PDFKLQH OHDUQLQJ JDUDQWLC
HILFLHQWH GD OLQKD GH FRVWD HP GLIHUHQWHY FRQGLO}HYV

'"HILQLomR GD 5HJLmMR GH ,QWHUHVVH $TXLVLomR GH ,I
,PDIJHQV GH 6DWpOLWH

$ UHJLMR GH LQWHUHVVH GHVWH HVWXGR IRL GHOLPLYV
ORUUR GDV 3HGUDV DEUDQJHQGR XPD H[WHQVmMR GH
SUHYLDPHQWH DQDOLVDGD FRP RV GDGRV GR &RDVW6QDS (
DV PLVV}HV GRV VDWpOLWHV /DQGVDW H EHP FRPR R 6HC
LPDJHQV 2 SHUtRGR DQDOLVDGR FRPSUHHQGHX GH GH VH\
GH LQFOXLQGR WRGDV DV LPDJHQV GLVSRQtYHLV QD SC
*(( $V LPDJHQV IRUDP ILOWUDGDV SDUD VHOHFLRQDU DTX
QXYHQV H ERD TXDOLGDGH YLVXDO JDUDQWLQGR UHSUHVHC
FRQMXQWR GH GDGRYV

$V LPDJHQV VHOHFLRQDGDV IRUDP SURFHVVDGDV XWL
&RDVW6DW TXH LQFOXHP D UHPRomR GH DUWHIDWRY DWPR'
DMXVWH JHRPpWULFR $GLFLRQDOPHQWH D IHUUDPHQWD D
ELOLQHDU SDUD DXPHQWDU DXWRPDWLFDPHQWH D UHVROX
VXESL[HO $SyV HVVDV HWDSDV XPD OLQKD GH UHIHUrQFL]|
SRVLomR GD OLQKD GH FRVWD QD LPDJHP PDLV UHFHQWI
FDOLEUDOmMR LQLFLDO GR VLVWHPD



(( WUDomR H &ODVVLILFDomR GD /LQKD GH &RVWD H 3RV
9DOLGDomR

&RP R SURFHVVDPHQWR FRQFOXtGR R &RDVWG6DW DS
FODVVLILFDomR SDUD LGHQWLILFDU D OLQKD GH FRVWD (V
ORGLILHG 1RUPDOL]JHG 'LIITHUHQFH :DWHU ,QGH[ TXH FRPEL
YLVtYHO H D EDQGD GH LQIUDYHUPHOKR GH RQGDV FXUWDYV
iJXD H RXWURV HOHPHQWRV YHJHWDomR SURPRQWYULR\
GXSOLFDGDV RX FRP JHRUUHIHUHQFLDPHQWR LPSUHFLVR IRL
DXPHQWDQGR D FRQILDELOLGDGH GR UHVXOWDGR (P VHJX
HISRUWDGDV HP IRUPDWR YHWRULDO SDUD DQiOLVHV S
SRVLFLRQDGRV PDQXDOPHQWH HP ORFDLV HVWUDWPJIJLFRV
SHUSHQGLFXODUHYV j OLQKD GH FRVWD GR PXQLFtSLR SDL
WUDQVHFWR GH Q~PHUR R XWLOL]DGR SDUD DQiOLVH GH FR

)LIXUD TUDQVHFWRY GHPDUFDGRV QR &RDVW6DW GD SRU
S3HGUDV )ORULDQYSROLV 6&

6.9322 -

6.9320

Northings

6.9318 -

6.9316

745600 745800 746000 746200 746400 746600 746800 747000
Eastings
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$QiOLVH 7THPSRUDO GD /LQKD GH &RVWD H ,QWHJUDoOmMR |

2V GDGRV H[WUDtGRV SDVVDUDP SRU XPD FRUUHomR GH
PpGLD H SRU ILP IRUDP XWLOL]DGRV SDUD UHDOL]DU XPD
JUIILFRV GH WHQGrQFLD FRP SHUILV JHUDGRV SDUD LGHQW
OLQKD GH FRVWD GLVWLQJXLQGR HYHQWRYV GH HURVmMR H DF
DSURIXQGDGD GRV SURFHVVRV FRVWHLURY QD UHJLmMR VXO
LOXVWUDVVHP DV PXGDQoDV QD OLQKD GH FRVWD DR ORQJF
GD GLQKPLFD GD OLQKD GH FRVWD

$V OLQKDV GH FRVWD H[WUDtGDV SHOR &RDVWG6DW IRUIL
REWLGRVY SHOR &RDVW6QDS XWLOL]DQGR DQiOLVHV HVWD\
3HDUVRQ (VVD DERUGDJHP YLVRX DYDOLDU D FRQVLVWTrQC
LGHQWLILFDU SDGU}HV FRPXQV H YDOLGDU RV UHVXOWD!
SURSRUFLRQDQGR PDLRU FRQILDQoD QDV DQiOLVHV GD GLQKk

'$'26 '( 21'$6

2V GDGRV GH RQGDV IRUDP REWLGRV D SDUWLU GR PR

(58 & 6 1D SODWDIRUPD GH GLVSRQLELOL]DomR GRV G
D PHVPD OLQKD WHPSRUDO GH DQIOLVH XWLOL]DGD QR &RDV
VHWHPEUR GH D GH PDLR GH

2V GDGRV HVWDEHOHFLGRV LQFOXtUDP L DOWXUD VL
SHUtRGR GH SLFR 7S HP VHJXQGRV H LLL GLUHomR GDV
PDQHLUD IRL SRVVtYHO LGHQWLILFDU UHODO}HV HQWUH DV
D GLVWULEXLomR GD HQHUJLD GH RQGDV LQFLGHQWHV 2
VXE UHJL}HV GH f1 D f6 H f2 D f/ D DSUR[LPDGDI
GD ,0KD GH 6DQWD &DWDULQD )RUDP JHUDGRV JUIILFRV
WHPSRUDLV SDUD D DQiOLVH GR FOLPD GH RQGDYV



206(59%$d-2 '( *(2,1',&$'25(6 ,1 6,78

EUHD DPRVWUDO

JRUDP UHDOL]DGDV RQ]JH FDPSDQKDV GXUDQWH R SHUtR!
D GH PDLR GH VHPSUH QRV GLDYV GH FDGD PrV H GR
GH WHPSHVWDGH $ HWHQVmMR GD DQiOLVH FREULX P DR
HIWUHPD VXO GR ORUUR GDV 3HGUDV DEUDQJHQGR WRGD I
WLUDGDV QR WRWHP GR &RDVW6QDS )LJIXUD 'HVVD IRUPD
GR DX[tOLR GH XP *36 SRUWIWLO TXDWUR VHWRUHV VHQGR
03&%$ GH REVHUYDomR QD IDL[D GH OLQKD GH FRVWD FRP |
HOHV 4XDGUR

4XDGUR ,GHQWLILFDomR H /RFDOL]DomR GRV 3RQW
6HWRUHV GH 2 /IDWLWXGH IRQILWXG (VSDODPHQV
03&$ - P
03&$ - P
03&$ - P
03&$ - P

JRQWH (ODERUDGR SHOD DXWRUD



)LIXUD ODSD GH /RFDOL]DomR GRV 3RQWRV GH &l

JRQWH (ODERUDGR SHOD DXWRUD

2FRUUrQFLD GH *HRLQGLFDGRUHYV

3DUD D LGHQWLILFDomR GH SDUKPHWURY TXH SURSRUF
TXDOLWDWLYD GD YXOQHUDELOLGDGH GH FRVWD D FXUWR S
H GH EDL[R FXVWR FRP rQIDVH QR ULVFR SRWHQFLDO GH HU
HW DO IRUDP REVHUYDGRV D SUHVHQoOD RX DXVrQFL
VHWRUHYV GD SUDLD GH IRUPD D DX[LOLDU QR PRQLWRUDPHQ

1HVWH HVWXGR IRUDP FROHWDGDV LPDJHQV FRPSURE
SULQFLSDLV JHRLQGLFDGRUHV LGHQWLILFDGRY QR HVWXGR
WRGD D ]JRQD FRVWHLUD GR %UDVLO (VWHV JHRLQGLFDGRU
QR $QH[R $

L (VFDUSDV &RQIRUPH GHVFULWR SRU -DFNVRQ H 6KRUV
FRUWH DEUXSWR QXPD HOHYDomR RX XP EDUUDQFR IRUPDGF
FRPR UHVXOWDGR GD HURVmMR 6XD IRUPDomR RFRUUH TXDQ
GDV RQGDV UHPRYH VHGLPHQWRY GD SUDLD RX GDV GXQDV G
WHPSHVWDGH



LL &RQFHQWUDO}HV GH PLQHUDLV SHVDGRV 6mR LC
VHGLPHQWDU FRQIRUPH *LDQQLQL $VVLP XPD PXGEL
PLQHUDOYJLFR GD SUDLD LQGLFD D PRYLPHQWDoOmMR GH VHG
XP SURFHVVR HURVLYR VHUYLQGR FRPR XP JHRLQGLFDGRU C

LLL ODTXLQiULR GH ORYLPHQWDomR GH 6HGLPHQWR QD
PDTXLQiULRV XWLOL]DGRV QD SUDLD HVWXGDGD SDUD LQWt¢
FRQVWUXLQGR GXQDV IURQWDLYV RX HVWDELOL]DQGR DV D¢
86%&( VXSOHPHQWDQGR FRP TXDQWLGDGHVY DGLFLRQDI
UHPROmMR QDWXUDO GH VHGLPHQWRY SHODV RQGDV H FRUUF
FRPR JHRLQGLFDGRU GH HURVMR SRLV p XWLOL]JDGR SDUL
SURWHJHU LQIUDHVWUXWXUDV UHVLGrQFLDV H FRPpUELRYV

LY 6DFRV GH DUHLD 6mR XWLOL]DGRV FRPR SURWHoOmR
HYHQWRY GH DOWD HQHUJLD FRQIRUPH GHPRQVWUDGR SRU
HVWXGR GR ORUUR GDV 3HGUDV HOHV WDPEpP VmR HPSU
HURVLYRV 1HVVH FRQWH[WR RV VDFRV GH DUHLD DWXDP F
VLQDOL]DQGR D QHFHVVLGDGH GH LQFUHPHQWDU D TXDQWL
SDUD SURWHJHU D iUHD (VVHV GLVSRVLWLYRV VmR IUHTXH
FRP SDOL0oDGDV H HVFDYDGHLUDV

Y 3DOLoDGDV GH PDGHLUD 6mR HVWDFDV GH PDGHLUD
H[HPSOR LOXVWUDGR QR HVWXGR GH HQJHQKDULD GH 1HWR
RX XPD EDUUHLUD UHGX]LQGR D DomR GDV RQGDV GHPRQVW
GH HURVMR SHOD QHFHVVLGDGH GR PHVPR HP FRQWHU HYF
ORUUR GDV 3HGUDV VMR IUHTXHQWHPHQWH LQVWDODGRV M X

YL 9HJHWDomR UDVWHLUD RX UHVWLQJD QD GXQD e X
DPELHQWDO H HURVmMR QD SUDLD DQDOLVDGD SRLV GH DFRL
D UHGXomR GH iUHDV GH UHVWLQJD QD SUDLD GD $UPDom
$UPDomR RQGH HVWi D SUDLD GR ORUUR GDV 3HGUDV GHYt!
VREUH HVVDV iUHDV H jV IRUWHV UHVVDFDV 'HVVD IRUPD
YHJHWDomR GH UHVWLQJD GDV GX{QDR[GKGRLRODR KR OKH |
DOWHUDO}HV QR HTXLOtEULR VHGLPHQWDU H QD HVWDELOLG]|

YLL 5HVWRV GH FRQVWUXomR FLYLO QD SUDLD 6HJXQ
PXGDQoDV SDLVDJtVWLFDV FDXVDGDV SHOD HURVMR FRVWHI
GH PDGHLUD VROWDV WLMRORV H VDFRV GH DUHLD YD]LRYV



GH HVWUXWXUDV KXPDQDV UHVXOWD GD HURVmMR VHQGR FF
FRQIRUPH D DJLWDomR PDUtWLPD

SRVWHULRUPHQWH HVVHVY SDUKPHWURY IRUDP WDE>
FRPSUHHQVMR GD GLQkPLFD GD OLQKD GH FRVWD

5(68/7$'26 ( ',6&866-2

&203$57,/+$0(172 '( ,08*(16 $75%$9e6 '2 &2$6761$3

'"HVGH D LPSOHPHQWDomR GR WRWHP GR &RDVW6QDS QD
HP 6DQWD &DWDULQD HP GH VHWHPEUR GH DWp GH
GH GLDVY HTXLYDOHQWH D TXDVH PHVHV IRUDP FDSW:
VPDUWSKRQHY SHOD FRPXQLGDGH ORFDO WUDQVHXQWHYV
VXEVHTXHQWHPHQWH FRPSDUWLOKDGDV DWDMWWSIEGDV P

, QVWDJUWRWDOL]DQGR LPDIJHQV UHFHELGDV 'HQWUH DV
IRUDP UHODWLYDYVY DR DQR GH GR DQR GH H LP
6H WUDWDQGR GH XVXiULRV FLGDGmMRYVY FRQWULEXtUDP FR

$ FROHWD GDV LPDJHQV UHDOL]DGD SRU PHLR GR WRWt
ORUUR GDV 3HGUDV DEUDQJHX XP SHUtRGR TXH FRPSUHH
FRPSOHWDV GR DQR GH HFRP HVYWDo}HV SDUFLDOPHQWH
H FRQIRUPH LQGLFDGR D VHJXLU
" ,QYHU @R GH VHWHPEUR D GH VHWHPEUR GH
VHWHPEUR GH

" 3ULPDYHUGBH VHWHPEUR D GH GH]HPEUR GH GH V
GH]J]HPEUR GH
" 9HUmMR GH GH]HPEUR GH D GH PDUoR GH GH
D GH PDUoR GH
" 2XWRQR GH PDUoR D GH MXQKR GH GH PDUoOR C

$ GLYLVMR WHPSRUDO SURSRUFLRQRX XPD DQiOLVH PD
VDIRQDLVY H XP GDGR GD TXDQWLGDGH GH LPDJHQV UHFHELG

$ UHODomR GDV LPDJHQV UHFHELGDV QDV HVWDo}HV GR
PDLR GH HVWi HIHPSOLILFDGD QDV 7TDEHODYV H (P



LPDJHQV IRL UHFHELGD QD SULPDYHUD FRP RXWXEUR VHQG
LPDJHQV (P D PDLRULD GDV LPDJHQV IRL UHFHELGD QR
R PrV PDLV DWLYR (P R RXWRQR DSUHVHQWRX D PDLRU
DEULO VHQGR R PrV FRP R PDLRU Q~PHUR GH UHJLVWURV 9
LQVWDODGD QR ILQDO GR LQYHUQR GH QmR HVWDQGR |
DQR H R SHUtRGR GH DQiOLVH HP WHUPLQRX QR PHLR GR

7TDEHOD 'LVWULEXLomR VD]J]RQDO GD TXDQWLGDGH GH

$QR| ,QYHU({ 3ULPDY| 9HUmMA 2XWRQ

JRQWH (ODERUDGR SHOD DXWRUD

7TDEHOD 'LVWULEXLomR GD TXDQWLGDGH GH LPDJHQV UHFH
IRUPD PHQVDO

,QYHUQR SULPDYH 9HUmMR 2XWRQR|7RW

-X|-XN$J| 6HV6H 2X|1R|'H]['H]|-D[{)H]YOD|(O0OD|$E 0D| -X

Legenda:
(") - Auséncia de dados

> - [nicio da coleta

JRQWH (ODERUDGR SHOD DXWRUD
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'XUDQWH R SHUtRGR GH PHVHV H GLDV IRUDP UF
PXGDQoDV QD OLQKD GH FRVWD FRP EDVH QDV LPDJHQV U]
PHOKRU R FRPSRUWDPHQWR GD SUDLD HP UHODomR jV V
QHFHVViIULR DGRWDU XP QtYHO HVSHFtILFR GH PDUp D IL
RVFLODO}HV KDUP{QLFDV GR QtYHO GD PDUp GDV IOXWXDo}H\

2V GDGRV GR KLVWRJUDPD IRUDP XWLOL]DGRV SDUD GH
SDUD D DQiOLVH GDV LPDJHQV 2 KLVWRJUDPD DSUHVHQWD
EDVH HP WRGDV DV LPDJHQV UHJLVWUDGDV QR EDQFR Gl
DQDOLVDGR (VVH KLVWRJUDPD IRUQHFH XPD YLVMR GHWDC
PRVWUDQGR D IUHTXrQFLD GH RFRUUrQFLD GH GLIHUHQWHYV

$ DQIOLVH GR KLVWRJUDPD UHYHORX TXH D PpGLD GR)
PHGLDQD IRL GH P $ PpGLD UHSUHVHQWD R YDORU Py
UHJLVWUDGRYV HQTXDQWR D PHGLDQD LQGLFD R YDORU FH
DEDL[R H DFLPD GHVVH YDORU 1R HQWDQWR QmR IRUDP
YDORU H[DWR GD PDUp PpGLD GH P 3RUWDQWR IRL V
SUY[LPD GHVVH QtYHO TXH UHJLVWURX XPD PDUp GH PH I
SDUD VHUYLU FRPR LPDJHP EDVH QD DQiOLVH



)LIXUD +LVWRJUDPD GDV FODVVHV GH QtYHO HP UHODO
GDV LPDJHQV UHFHELGDV QR SHUtRGR GH DQiOLVH QR WRW
ORUUR GDV 3HGUDV )ORULDQYSROLV 6&

100
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JRQWH (ODERUDGR SHOD DXWRUD

$SyvV D GHWHUPLQDomR GR QtYHO PDLV UHFRUUHQWH J
GR QtYHO HP UHODomR j TXDQWLGDGH GH LPDJHQV UHFHELG
WHPSRUDO GD TXDQWLGDGH GH LPDJHQVY GHQWUR GR LQWHU
WUD] FRPR OLQKD GH UHIHUrQFLD R YDORU DGRWDGR P
GH P 9DOH VDOLHQWDU TXH DV LPDJHQV IRUDP VHOHF
YDULDomR GH QtYHO H FRQVHTXHQWHPHQWH DTXHODV TXH
VHMD FRP YDULDomR GH QtYHO DOpP GRV OLPLWHV GH
FRQVLGHUDGDY QD DYDOLDomR GDV PXGDQoDV GD OLQKD GH



)LIXUD HPYHBODomR D TXDQWLGDGH GH LPDJHQV UHFHELGI
&RDVWG6QDS
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Data (mm/aa)
JRQWH (ODERUDGR SHOD DXWRUD
$LQGD QR JUIILFR )LJXUD GHVWDFD VH WDPEpP XPD

GDV PDUpV DR ORQJR GR SHUtRGR DQDOLVDGR 2EVHUYD \
YHUWLFDO HQWUH R iSLFH GD SUHDPDU H D PHQRU EDL[DPD!

P UHJLVWUDGD HP IHYHUHLUR GH FRQWUDVWDGD F
REVHUYDGD HP MXQKR GH (P IRV DMPD URIU HWWQIDYGIR V
VHWHPEUR HQTXDQWR RV PHQRUHV HP GHJHPEUR 1R DQR
IRUDP REVHUYDGRYV HP IHYHUHLUR PDUoR DEULO MXOKR V
IRUDP HP MXQKR MXOKR QRYHPEUR H GH]JHPEUR -i QR DQF
IRUDP UHJLVWUDGRYV HP DEULO H RV PHQRUHV HP MDQHLUR

$1E/,6(6 '$6 /,1+$6 '( &267$

3DUD D XWLOL]DomR GDV LPDJHQV FRPR GDGRV IRL FRQ
sbub D VHOHomR GDV LPDJHQV TXH VHULDP HPSUHJDGDYV
DOWHULRUPHQWH FLWDGD QD PHWRGRORJLD XWLOL]DQGI



LOXPLQDomR LL LPDJHP WLUDGD FRP FHOXODU QD KRUL]JRQ\
QD LPDJHP LY LPDJHP HP IRUPDWR -3* HY UHVROXomR LQIF
$Syv D ILOWUDJHP GR FRQMXQWR WRWDO GH LPDJHQ\
H PDLR GH H FRQVLGHUDQGR RV FULWpPULRYV GH TXDC
GH QtYHO UHVXOWRX HP LPDJHQV XWLOL]DGDV SDUD D D¢
(VSHFLILFDPHQWH IRUDP UHWLILFDGDYV LPDJHQV HP
LPDIJHQV HP

)LIXUD 7TRWDO GH OLQKDV GH FRVWD GLJLWDOL]DGDV GX
LPDJHP EDVH GH GH MDQHLUR GH DR IXQGR GD SUDLD

JRQWH (ODERUDGR SHOD DXWRUD

1D )LIXUD VmR H[LELGDV WRGDV DV OLQKDV GH FRVYV
SHUtRGR GH HVWXGR $ LPDJHP DSUHVHQWD D YDULDELOLG
FROHWDGRVY GHVWDFDQGR D DPSOLWXGH GDV PRYLPHQWDO]
OLQKD GH FRVWD EDVH FRU D]XO REWLGD HP GH MDQHLU
VHUYH FRPR UHIHUrQFLD

$ )LIXUD IRUQHFH GDGRV GHWDOKDGRY VREUH D YDU]I
ORQJR GR SHUtRGR GH HVWXGR SHUPLWLQGR XPD DYDOLL
VDIRQDLVY H PHQVDLVY H GD VXD WHQGrQFLD WRWDO H[SOLFIL



)LIXUD 9DULDomR GD ODUJXUD GD SUDLD H SDGUmMR GH V
BHGUDV )ORULDQYSROLV 6&
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JRQWH (ODERUDGR SHOD DXWRUD

'XUDQWH R LQYHUQR GH HQWUH D SULPHLUD LPD.
VHWHPEUR H D ~OWLPD HP GH VHWHPEUR REVHUYRX VH XF
GD SUDLD $ ODUJXUD YDULRX GH DSUR[LPDGDPHQWH P S
WHQGrQFLD HURVLRQDO GXUDQWH HVVH SHUtRGR

1D SULPDYHUD GH D SULPHLUD LPDJHP GLVSRQtYHO
D ~OWLPD GH GH GH]JHPEUR 1HVWD HVWDomR D ODUJXUD
VLIQLILFDWLYDV ,QLFLDQGR FRP XPD ODUJXUD GH FHUFD Gl
GH HURVmMR H DFUHomR (QWUH GH VHWHPEUR H GH RXWX
FRP XPD UHGXomR GH SDUD P 6HJXLGD SRU XP HSLVYGLF

P QR GLD GH RXWXEUR FRP XP HSLVYGLR GH HURVmMR QD
HYHQWR GH WHPSHVWDGH UHGX]LQGR D ODUJXUD SDUD P
GR PrV GH RXWXEUR D ODUJXUD IOXWXRX FRP UHFXR H DF
DXPHQWR SDUD P QR GLD GH RXWXEUR (P QRYHPEUR KR;
GH SUDLD GH P QR GLD DWp P QR GLD )LQDOL]DQGR
DEUXSWR SDUD PHWURYV HP GH GHJHPEUR 2EVHUYD VH Y|
JHUDO HURVLRQDO H[FHWR SHOR DXPHQWR DEUXSWR QR ILQ



'XUDQWH R YHUMR GH D DQiOLVH GDV LPDJHQV

GH]JHPEUR GH H WHUPLQRX HP GH PDUoR GH $ ODU
HP DSUR[LPDGDPHQWH P HDXPHQWRX SDUD P QR GLD C
XPD EUHYH HURVMR SDUD P HP GH MDQHLUR D ODUJXI

DXPHQWR JUDGXDO DWLQJLQGR P QR ILQDO GH MDQHLUR
UHJLVWUDGR XPD ODUJXUD GH SUDLD GH DSUR[LPDGDPHQV
DGLFLRQDO QR GLD GH IHYHUHLUR FKHJDQGR D P VH
VXEVHTXHQWH DXPHQWR DWp P QR GLD GH PDUoOR (V
UHJLVWUDGR SDUD ODUJXUD GH FRVWD QR SHUtRGR HVW
FRPR R PDLV DFUHVFLYR GH WRGDV DV HVWDOo}HV

1R RXWRQR GH D SDUWLU GH GH PDUoR DWp GH
DSUHVHQWRX XPD YDULDomR VLJQLILFDWLYD $ ODUJXUD LQ
UHGX]LQGR VH SDUD P DR ILQDO GH PDUOoR H FRQWLQ

GH DEULO 1R PrV GH PDLR KRXYH SHTXHQDV YDULDO}HV F
HURVmMR WHUPLQDQGR HP P QR GLD GH PDLR (P GH MX
GH P FRP XP SHUtRGR HURVLYR FKHJDQGR D P HP GH
LPDJHP j ~-OWLPD D ODUJXUD YDULRX GH DSUR[LPDGDPHQWH
GH P 2 TXH HIOHWH HVVD WHQGrQFLD HURVLRQDO SUHGRPL

'XUDQWH R LQYHUQR GH D DQiOLVH IRL IHLWD HQ
VHWHPEUR $ ODUJXUD GD SUDLD FRPHORX HP P DXPHQWD!
VHIXLGD SRU XPD HURVmMR SDUD P 1R PrV GH D.

UHFXSHUDomR JUDGXDO SDUD P VHJXLGD GH XPD HURVmMR
GH VHWHPEUR D SUDLD SDVVRX SRU XPD DFUHomR GH ODUJX
PDLV XP SHTXHQR SURFHVVR HURVLYR ILQDOL]DQGR R LQY
SULPHLUD LPDJHP j ~OWLPD D ODUJXUD GH SUDLD YDULRX C
OHYH WHQGIQFLD DFUHVFLRQDO GXUDQWH R LQYHUQR

1D SULPDYHUD GH GH GH VHWHPEUR D GH QRYHF
FRPHORX HP P H GLPLQXLX SDUD P DWp R GLD GH RX
DXPHQWR SDUD P D ODUJXUD UHGX]LX SDUD P QR GLD G
DXPHQWR ILQDO QR GLD GH QRYHPEUR SDUD P $SHVDU G
WHQGrQFLD HURVLRQDO SUHGRPLQDQWH GXUDQWH D SULPDY

1R YHUmMR GH HQWUH GH GH]HPEUR H GH
DOJXPDV RVFLODO}HV GH ODUJXUD GD SUDLD 1R LQtFLR GH |
SDUD FHUFD GH P VHIXLGD SRU XPD DFUHomR SDUD



MDQHLUR RFRUUHX RXWUD HURVMR UHGX]LQGR D ODUJXU
VHIXLGD KRXYH XPD DFUHomR JUDGXDO TXH DWLQJLX P
RFRUUHX GLPLQXLQGR D ODUJXUD SDUD P H GRLV
DXPHQWRX D ODUJXUD SDUD P $SyV QRYD HURVmMR D
GLDV GHSRLYV HQFHUUDQGR MDQHLUR FRP XPD DFUHor
(P PHDGRV GH IHYHUHLUR RFRUUHX XPD DFUHomR TXF
HURVMR TXH UHGX]LX D ODUJXUD SDUD P 1R ILQDO
DXPHQWRX SDUD P 1R LQtFLR GH PDUOR KRXYH XPD
VHIXLGD SRU HURVmMR TXH UHGX]LX D ODUJXUD SDUD P
DXPHQWRX SDUD P PDV QR GLD VHJIJXLQWH XPD HURVmMmMR
WHUPLQRX HP GH PDUoR FRP XPD DFUHomR TXH UHVXOWR)>
P (vvDV RVFLODoO}HV HQWUH HURVmMR H DFUHomR YDULDQ
P FRP XPD GLIHUHQoD HQWUH D SULPHLUD H ~OWLPD LP
WHQGrQFLD DFUHVFLRQDO GXUDQWH R YHUmMR FRP DXPHQWR
3RU ILP QR RXWRQR GH GH GH PDUoR D GH PL
ODUJXUD GH SUDLD GH DSUR[LPDGDPHQWH P 7Urv GLDV G
P D P VHIXLGD SRU DFUHomR JUDGXDO QR ILQ
DXPHQWDQGR D ODUJXUD SDUD P 1R LQtFLR GH DEULO
SDUD P (P PHDGRV GH DEULO XPD DFUHomR VLJQLIL
SDUD P VHJIJXLGD SRU XPD HURVMR JUDGXDO TXH UHGX]LX
DEULO (P PDLR XPD DFUHomR HOHYRX D ODUJXUD S|
VXEVHTXHQWH UHGX]LX D ODUJXUD SDUD P QR GLD 2 T,
YDULDomR DFUHVFLRQDO GD ODUJXUD GD SUDLD DR ORQJR G
'HVVD IRUPD p SRVVtYHO REVHUYDU XPD VD]JRQDOLGDGH
DR ORQJR GDV HVWDo}HV 1R LQYHUQR GH KRXYH XPD W
QR LQYHUQR GH D WHQGrQFLD IRL DFUHVFLYD 1D SULPD
WHQGrQFLD DFUHVFLYD HP FRQWUDVWH FRP D SULPDYHUD
WHQGrQFLD HURVLYD 2 YHUmMR GH WHYH XPD WHQGTIQ
YDULDomR HQFRQWUDGD QR SHUtRGR H R YHUmMR GH
WHQGrQFLD DFUHVFLYD 1R RXWRQR GH KRXYH XPD WHC
RXWRQR GH D WHQGrQFLD IRL DFUHVFLYD
1R WRWDO D OLQKD GH WHQGrQFLD DFXPXODGD GH VHW
LQGLFRX XPD WHQGrQFLD GH DFUHomR GH P DQR )LJXULCL
QD ODUJXUD GD OLQKD GH FRVWD 9DOH VDOLHQWDU TXH



IXLMHQGLMN )LIXUD REVHUYDUDP XPD WHQGrQFLD
PHVPD SUDLD HQWUH H

YLIXUD *UilLFR GH 7THQGIQFLD GH /DUJXUD GD 3UDLD G
JORULDQYSROLV 6& GH D

x
, 7] sharslineposition m] . Properties

Profile BOX_074.051_.83
Country Brazil
°, . ™ Continent South America
. . . Sandy False
™ 5

. . Ambientchangerate -02m/yr+-0.1

JRQWH (ODERUDGR SRU /XLMHQGLMN

$1E/,6( '(/,1+9% '( &267% $75%$9e6 '( ,0$*(16 '( 6%7e/,7(

2XWUD DQiOLVH REVHUYDGD IRL XWLOL]JDQGR RV GDGRYV
QRV TXDLV IRUDP XWLOL]DGRVY GDGRV GR PHVPR SHUtRGR D

D GH PDLR GH 3DUD HVWH SHUtRGR IRUDP REWLGD'
/ LPDJHQV / LPDJHQV 6 LPDJHQV ( QR ILQDO DS
IRUDP PDSHDGDYV OLQKDV GH FRVWD &RP XPD WD[D GH YI

P DQR )LJXUD

9DOH VDOLHQWDU TXH WDQWR RV GDGRV GR &RDVWG6DW
GR &RDVW6QDS )LJIJXUD % DSUHVHQWDUDP XPD SURSRU
HURVMR H DFUHomR HP GDWDV UHODWLYDV )LJXUD &
HVSHUDGR IRL IHLWD XPD DQiOLVH RQGH REWHYH RV 5HVXO
HQFRQWUDGR R &RHILFLHQWH $QJXODU VORSH VHQGHF
UHODOmMR OLQHDU SRVLWLYD R &RHILFLHQWH GH &RUUHODoO
XPD FRUUHODomR SRVLWLYD IRUWH 6+257 75(0%$1,6

TXH TXDQGR D OLQKD GH FRVWD WHP XPD DFUHomR REVHU



&RDVW6DW RFRUUH R PHVPR QRV GDGRV JHUDGRV SHOR &R

A HVWH YDORU WmR EDL[R LQGLFD TXH D FRUUHODoOmMR
XP HUUR 3DGUMR VXJHULQGR TXH R FRHILFLHQWH DQJX
DOWD SUHFLVmMmMR $SHVDU GD FRUUHODomR IRUWH DV OLQK
SHORV SRQWRV GH RULJHP GR &RDVW6QDS H &RDVW6DW VHU

JLIXUD *UilLFR GH 7THQGIQFLD GH /DUJXUD GD 3UDLD G
JORULDQYSROLV 6& JHUDGD QR &RDVW6DW
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JRQWH (ODERUDGR SHOD DXWRUD

(P VXEVHTXrQFLD H[LVWH XP RXWUR HVWXGR GHVHQYRC
QR TXDO R DXWRU DQDOLVRX GDGRV FROHWDGRV GH D
YDULDomR QD ODUJXUD GD SUuDLD GH P PDV GH DFRUGR
QmR SRGH VHU LQWHUSUHWDGR FRPR WHQGrQFLD GR SHUIL!

D DOQDOLVRX VLIJQLILFDWLYR UHFXR GH OLQKD GH FR'
SHTXHQDV DFUHVo}HV GH DWp P DQR ( GH DFRUGR FRP H
D Ki XPD WHQGrQFLD DFUHVFLYD GH P DQR HP FRQIRL
SRVLWLYD HQFRQWUDGD SRU 7RUURQWHJX\ SRUpP FRI
GHFOtQLR e SUy[LPD DRV YDORUHVY HQFRQWUDGRYVY HP *RPH\
RV YDORUHV GH /I XLMHQGLMN SRUpP HVWH ~OWLPR DF
FRVWHLUD PDLRU FRP PDLV GH DOQRV GH HVWXGR



)LIXUD
3HGUDYV

*UilILFRVY GH FRPSDUDomR REVHUYDGRV GH /DUJX
JORULDQYSROLV 6& $ 'R &RDVWG6DW %
&RDVWG6DW H &RDVWG6QDS
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*UilILFR GH FRUUHODomR GH B3HDUVRQ GRV GDGRYV
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1D 7DEHOD

HQFRQWUDP VH DV GDWDV TXH FDGD FDP!

7TDEHOD DSUHVHQWD RV UHVXOWDGRY REWLGRV YLVXDOPHC
D SUHVHQoD H DXVrQFLD GH FDGD SUR[\ QRV TXDWUR VHWRU
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&RPR PRVWUDGR QD 7DEHOD REVHUYRX VH TXH QR VH
DQDOLVDGRY HQFRQWUDUDP VH HVFDUSDV FRQFHQV
HVFDYDGHLUDYV VDERV GH DUHLD RE
DPELHQWDO SDOLODGD H UHVWRYV GH FRQVWUXomR
HVFDYDGHLUDVY GHYH VH DR IDWR GH WHUHP VLGR REVHUYD
H PDV DLQGD DVVLP IRL R ~QLFR ORFDO R
VHWRU $ HQFRQWUDUDP VH HVFDUSDV FRQFHQWUL
VDFRV GH DUHLD REUDV GH SURWHomR DPELHQ
UHVWLQJD GH GXQD $ EDL[D SRUFHQWDJHP GH UHVWLC
SHTXHQR FUHVFLPHQWR REVHUYDGR DSHQDV XPD YH] QD ~C
1R VHWRU $ HQFRQWUDUDP VH HVFDUSDYV FRQFHQW!
REUDV GH SURWHomR DPELHQWDO SDOLoDGD L
UHVWRV GH FRQVWUXomR $ EDL[D SRUFHQWDJHP Gt
GHVHQYROYLPHQWR REVHUYDGR DSHQDV XPD YH] HP
HQFRQWUDUDP VH FRQFHQWUDO}HV GH PLQHUDLYV SHVDGRYV
REUDV GH SURWHomR DPELHQWDO SDOLo0DGD H UHVWLC



7TDEHOD JUHTXrQFLD GH 3UHVHQoOD GH *HRLQGLFDGRUHV C
VHWRUHYV

03&

(VFEDUSDV

OLQHUDLYV 3H

(VFDYDGHLUD

6DFRV GH $UI

2EUD GH S
SDOLoDGD

SHVWLQJD GH

SHVWRYV
&RQVWUXomR

JRQWH (ODERUDGR SHOD DXWRUD

$ GLVWULEXLomR H IUHTXrQFLD GRV JHRLQGLFDGRUHV F
IHQ{PHQRV FRPSOH[RV LQIOXHQFLDGRV SRU XPD YDULHGDC
JHRPRUIROYJLFRV H DQWURSRJIQLFRYV &RP D DQiOLVH GRV ¢
$ $ $ H $ GHVWDFDQGR VXDV FDUDFWHUtVWLEDV GLV
FDUDFWHUL]DUDP D SUHVHQoD RX DXVrQFLD GHVVHV SUR
SRUFHQWDJHQV IRUDP PHOKRU FRPSUHHQGLGRY DOJXQV IDV

$ SUHVHQoOD DEXQGDQWH GH SDOLoDGDV HVWDFDV GH F
GD SUDLD VXJHUH XPD LQWHUYHQOmMR VLJQLILFDWLYD SD!
UHVWDXUDU DUWLILFLDOPHQWH DV GXQDV H UHVWLQJDV &F

D FRQVWUXomR GH SDOLoDGDV IRL XPD VROXomR DGRW
HURVLYRV 1R HQWDQWR p LPSRUWDQWH GHVWDFDU TXH FR
LPSOHPHQWDOmMR LQDGHTXDGD GH HVWUXWXUDV GH FRQWHQ
UHVXOWDU HP FRQVHTXrQFLDV VHYHUDV H FXVWRVDYV



1D SHUFHSomR GD SUHVHQWDF RVDEMrQBHDDGH RUUHODFLR
DV SsDOLoDGDV SRLV DPERV VmR SHUFHSWtYHLV QRV VHWEF
TXDQWLGDGH SRUpP FRP XPD GLIHUHQoD GH VDFRV GH DU
VHWRU $ LVVR RFRUUHX SRLV RV VDFRV GH DUHLD VmR UH
DSDUHFHP PDV FHUWDPHQWH RV VDFRV HVWmMR DEDL[R GR
HYHQWRY GH WHPSHVWDGH RQGH RFRUUH XPD GLPLQXLomF
GXQD 4XDQWR DR $ WDPEpP GLIHUHQWH GD SDOLoDGD TX
HQFRQWUDGRY VDFRV GH DUHLD SRU Mi VHU XP VHWRU RQ
HVWDELOL]DGD SHOD SUHVHQoD GD UHVWLQJD HP FUHVFLF
DSUHVHQWD H $ FRP SRXFD YHJHWDomR UDVWHLUD

4XDQWR jV HVFDUSDV HQFRQWUDGDYVY QRV VHWRUHV SHL
$ WHP JUDQGH SUHVHQoD HP $ IRUDP SRXTXtVVLPDV DV
PRPHQWR DOJXP IRL SRVVtYHO DQDOLVDU D SUHVHQoD GD
DVVLPpWULFD WHYH FRPR IDWRUHV LQWHUYHQO}HV DQWUYyS:S
JHRPRUIROYJLFDV TXH OLPLWDP D DomR GDV RQGDV ,VVR L
PDGHLUD SDOLoDGDV TXH DWXDP FRPR EDUUHLUD ItVLFD
HIWHQVmR GD ]RQD GH HVSUDLDPHQWR FRPR QR VHWRU
EDFNZDVMKWLUD VHGLPHQWR GD GXQD IURQWDO (P VHX HVW
DSRQWD VREUH D IDFH VXO GD SUDLD GD $UPDomR RQGH V
3HGUDV FRPR XPD iUHD FDUDFWHUL]DGD SHOD XUEDQL]Dom
PDLV JURVVD R TXH UHVXOWD HP XPD HQHUJLD GH RQGDV
IRUPDomR GH HVFDUSDV -i R VHWRU $ QmR DSUHVHQWR
FRQVWKQFLD O/Z DHKKYRDDGHSUyY[LPD D HVWUXWXUD IRUPDGD SI
GH DUHLD MXQWRYV

'H DFRUGR FRP )LVKHU H 2YHUWRQ HP VHX HVWX
TXDQWLGDGH GH VHGLPHQWR SHUGLGR GH XPD GXQD FDXV!
HVWi DVVRFLDGD DR IOX[R GH UHWRUQR GD RQGD LVVR WDPF
GH $ QOQmR DSUHVHQWDUDP UHVWLQJD QD GXQD SRLV FRQVW
HQHUJLD GH RQGDV H QR $ Vy IRL HQFRQWUDGR XPD ~QL
HQFRQWUDGR PDLV YH]JHV SRU VXD PDLRU IDL[D GH DUHLD Q
Dv sDOLoDGDV H VDFRV GH DUHLD HP JUDQGH TXDQWLGDGI
UtJLGD TXH p SRVVtYHO HQFRQWUDU PDLVY YHJHWDomR HP FU

,VVR WDPEpP H[SOLFRX D DXVrQFLD GH UHVWLQJD Q
I[UHTXHQWHPHQWH VRIUHP DOWHUDO}HV GHYLGR j HQHUJLD (



DFRUGR FRP $EUHX GH &DVWLOKRYV GHYLGR D FUHVFHQ
GLPLQXtGR D UHVWLQJD H HP PRPHQWRY IRUWHY GH UHVVD
4XDQWR DR VHWRU $ D SUHVHQo0OD GH UHVWLQJD IRL REVHU
HP $ RFRUUHX FRP PDLRU IUHTXrQFLD GHYLGR j HI[WHQVmR
JRQD SyV SUDLD -i HP $ RQGH DV SDOLoDGDV H VDEFRV Gl
XWLOL]DGDV IRUPDQGR XPD EDUUHLUD PDLV UREXVWD IRL ¢
HP FUHVFLPHQWR

4XDQWR j SUHVHQoOD GH PDTXLQiULRV HVFDYDGHLUDYV
VHWRU $ H FRLQFLGHQWHPHQWH SRU VHU R ORFDO RQGH P
VHGLPHQWR SDUD D UHFRQVWUXomR GD GXQD ( GH DFRUGR
GH PXURV GH FRQWHQomR DSHVDU GH VHUHP SURMHWDGRYV
SRVVtYHO DILUPDU TXH DXPHQWD R ULVFR GH HURVmMR DR L
FRP HVYWXGRV DQWHV GD REUD HURVMmMR SDVVLYD H GHSRLYV
GDGR PDLV DSXUDGR

4XDQWR DRV PLQHUDLY SHVDGRV HQFRQWUDGRV IRL RE
SRUpP FRP PDLRU LQFLGrQFLD QR $ H $ 'H DFRUGR FRP
HVWXGRYV VmMR FRQFOXVLYRV TXDQWR j HURVMR HVWDU WRWI
SHVDGRVY DSHVDU GH H[LVWLUHP HVWXGRV FRPR )ULK\ H 'H
FRUUHGBHVP U GD IUHTXrQFLD WHU VLGR SHUFHELGD HP PDL
GHQWUR GD JHRORFDOL]DomR GH FDGD VHWRU H VHPSUH QR
GH VHGLPHQWRV H GHQWUR GHOD VH HQFRQWURX D ROK]|
TXDQWLGDGH FRPR p SRVVtYHO SHUFHEHU QD )LJXUD

$ PDLRU SUHVHQo0oD GH UHVWRV GH FRQVWUXomR QD SUI
HQTXDQWR TXH QR VHWRU $ IRL PtQLPD H LQH[LVWHQW
FRQFHQWUDOMR GH UHVtGXRV QR VHWRU $ SRGH VHU DWULI
DUWLILFLDLY QHVVD iUHD TXH FRQVHTXHQWHPHQWH DSU
GHYLGR j VXD PDLRU LQFOLQDomR (PERUD D SUDLD SRVV
FDUDFWHUtVWLFD GH SUDLDV FRP DUHLD PDLV JURVVD 7
FRPSRUWD FRPR XPD SUDLD LQWHUPHGLIiULD IUHTXHQWHPH
FDUDFWHUL]DGD SHOD SUHVHQoD GH FRUUHQWHV GH UHWR
HQHUJLD GH RQGDV :5,*+7 6+257



)LIXUD ,GHQWLILFDomR GH PLQHUDLY SHVDGRV D SDUWL
PLOQHUDLY SHVDGRV HYLGHQFLDGD QD LPDJHP GR VHGLPHQ\
SHVDGRVY HYLGHQFLDGD QD LPDJHP GD SUDLD

JRQWH (ODERUDGR SHOD DXWRUD

O9DULDELOLGDGH 'H (VFDUSDV (URVLYDV

(VEDUSDV GH 3UDLD VmR FRUWHVY DEUXSWRV QXPD H
IRUPDO}HV OLQHDUHV VXUJHP TXDQGR R SHUILO GD SUDLD
UHODOmR jV FRQGLO}HV SUHGRPLQDQWHY GH RQGDV UHVXOV

(VVDV HVFDUSDV JHUDOPHQWH VH IRUPDP TXDQGR X
DFXPXODGD SUHVHQoD GH GXQD p H[SRVWD D XP DXPHQWR
SURFHVVR D SDUWH LQIHULRU GR SHUILO GD SUDLD WHQGHF
SDUWH VXSHULRU UHWpP VHX GHFOLYH RULJLQDO 4XDQGR [
SDUWHV VH WRUQD VXILFLHQWHPHQWH DFHQWXDGD RFRL
LQWHQVLILFDQGR D LQFOLQDOmMR GD IDFH GD HVFDUSD -$&.6

'HVVD IRUPD VXD DOWD SUHVHQoD p H[WUDSRODGD S|
VHWHPEUR GH D PDLR GH JLIXUD 7HQGR WLGR W
REVHUYDGDV GXUDQWH R SHUtRGR GH DQiOLVH GDV LPDJHQ
FRP SUHVHQoD GH HVEDUSDV H FRP DXVrQFLD WRWD
HQFRQWUDGD GH HVFDUSDV GH BHQGR TXH QR DQR GF
GH LPDJHQV QR DQR GH IRUDP REVHUYDGDV  GH

IRUDP REVHUYDGDV  GH



3DUD XPD PHOKRU REVHUYDomR VD]RQDO DR ORQJR GRV
SHUFHEHX VH TXH HP SRU DEUDQJHU DSHQDV R ILQDO G
VHWHPEUR GH WRGD D SULPDYHUD H R LQtFLR GR YHUm
VHU XP DQR FRP D PDLRU DFUHomR REVHUYDGD GXUDQWH R
PHQRU TXDQWLGDGH GH HVFDUSDV WRGDV QD SULPDYHUD
REVHUYRX VH XPD PDLRU SUHVHQoD GH HVFDUSDV FRP D PL
RXWRQR H LQYHUQR pSRFDV FDUDFWHUL]DGDV SHOD
DQR GH TXH DEUDQJHX D HVWDomR FRPSOHWD GR YHUmMmMI
GH FRP RFRUUrQFLDV QR YHUmMR H QR RXWRQR YD
IRL PHQRVY DFUHVFLYR TXH R YHUmMR GH SRGH
LOQGLFDGRU GR SRUTXH IRL REVHUYDGD XPD JUDQGH TXDQ
RXWRQR GH WHU VLGR DFUHVFLYR HP FRPSDUDomR DR G|
SUHVHQoD GH PDLV HVFDUSDV

)LIXUD ([HPSOR GR GLD GH PDLR GH FRP SUHVHQOD
FROHWDGD QD HVWDomR GR &RDVW6QDS % ,PDJHP
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JRUDP DQDOLVDGRY RV GDGRV GH DOWXUD H GLUHOmR ¢

)LIXUD REVHUYDQGR VH D PDLRU SUHGRPLQKQFLD QD\
6 XGHVWH 1RUGHVWH H 6XO $V PHQRUH
GLUHomR RFRUUHUDP QDV GLUHO}HV 1RUWH H 6XGRHVYV

SUHVHQoDV O9HULILFDQGR DV PDLRUHV IUHTXrQFLDV QDV G
WDPEpP REVHUYDGR QRV WUDEDOKRV GH PRQLWRUDPHQWI

$5%$8-2 HW DO %52**,2 *20(6 HW DO

$ PpGLD GH DOWXUD GH RQGDV IRL PDLRU QD GLUHom
PpGLR GH VHIXQGRV (P VHIJXLGD D GLUHomR 6XGRHVWH
GH P H SHUtRGR PpGLR GH VHIXQGRYVY HQTXDQWR D C
PpGLD GH DOWXUD GH P H SHUtRGR PpGLR GH VHIXQ
1RUGHVWH DSUHVHQWDUDP PpGLDV GH DOWXUD GH P H
SHUtRGRV PpGLRV GH VHIXQGRV H VHIXQGRV 3RU ILP
GH DOWXUD GH P HSHUtRGR PpGLR GH VHIXQGRYV

,VVR LQGLFD XP PDLRU SHUtRGR GH RQGDV QR 6XO H 6
6 XGRHVWH H PDLRU PpGLD GH DOWXUD GH RQGDV QDV GLUFE
QR FDVR GD SuUDLD DQDOLVDGD WLUDQGR RV GDGRV GH 6X!
PDLRUHV DOWXUDV GH RQGDV WHQGHP D WHU SHUtRGRV G
GLUHo}HV FRP PHQRUHYVY DOWXUDYV GH RQGDV WHQGHP D WHU

6REUH RV PDLRUHV SHUtRGRV HQHUJpWLFRV HQFRQWUD:!
PRPHQWRYVY FRP PDLRUHV DOWXUDV GH RQGDV I P FRQIRUP
GH GLUHomR 6XO H 6XGHVWH IRUDP RV PDLV I[UHTXHQWHYV F}
UHVSHFWLYDPHQWH 1D GLUHomR 6XO R SHUtRGR PpGLR IR
GLUHomR 6 XGHVWH IRL GH VHIXQGRYV

6REUH RV PHQRUHV SHUtRGRV HQHUJpWLFRY HQFRQWUD
PRPHQWRYVY FRP PHQRUHY DOWXUDV GH RQGDYV P FRQIRUP
GH GLUHomR /HVWH H 6 XGHVWH IRUDP RV PDLV IUHTXHQWHYV
UHVSHFWLYDPHQWH 1D GLUHomR /HVWH R SHUtRGR PpGLR
GLUHomR 6XGHVWH IRL GH VHIXQGRYV



)LIXUD 5RVD GDV 2QGDV DFXPXODGD FRP $OWXUD 6L
SUDLD GR ORUUR GDV 3HGUDV ©6&

Altura de Onda (m)
-, >5
45 <H <5
4 <H <45
[ 1856<H_ <4
— s
[[3<H <35
[125<H <3
2 <H <25
El15<H <2
Bl <H <15
o5 <H_ <1
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)LIXUD 5RVD GDV 2QGDV FRP $OWXUD 6LJQLILFDWLYD PDL
GR ORUUR GDV 3HGUDV 6&
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Altura de Onda > 3(m)
-, =5
4.5 <H <5
[4<H <45
B35 <H <4
B3 <H <35
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)LIXUD 5RVD GDV 2QGDV FRP $OWXUD 6LJQLILFDWLYD PHQ
GR ORUUR GDV 3HGUDV 6&

Altura de Onda < 2(m)
-, =18
Emi6<H <18
14 <H <16
[12<H <14
Bt <H <12
0.8 <H <1
06 <H <08
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ILQKD GH &RVWD H 'DGRV GH 2QGDYV

3bUD XPD FRPSUHHQVmMR PDLV DSURIXQGDGD GD GLQKkP
ODUJXUD GD SUDLD DR ORQJR GH XP SHUtRGR GH PHVHV
RQGDV LQFOXLQGR DOWXUD VLIJQLILFDWLYD +V SHUtRGR
GHVVHV FRQMXQWRYV GH GDGRV p DSUHVHQWDGD QD )LJXU
HSLVyYyGLRV PDLV VLIJQLILFDWLYRV TXH FDUDFWHUL]DP SHUt
PDLRU HQHUJLD (VVHV HSLVYGLRV IRUDP DQDOLVDGRV FRP
FRP DOWXUD VXSHULRU D PHWURV FRQVLGHUDQGR RV GLIH

1R LQYHUQR GH FRP WHQGrQFLD HURVLYD GH DFRUG
DOQDOLVDGRYV GR &RDVW6QDS REVHUYRX VH HP VHWHPEUR G
HQHUJpWLFR FDUDFWHUL]DGR SHOD GLUHomR 6X0O H SHUtRG]|

1D SULPDYHUD GH HP QRYHPEUR KRXYH XP SHUtRGF
SURYHQLHQWHYV GDV GLUHo}HV 6XO H 6XGHVWH H SHUtRGR
GHJHPEUR RFRUUHX RXWUR HSLVYGLR HQHUJpWLFR FRP RQ(
l1RUGHVWH FRP SHUtRGR PpGLR GH VHJIXQGRYV



1R YHUmR GH SDUD FRP WHQGrQFLD DFUHVFLYD
&RDVW6QDS UHJLVWUDUDP VH HSLVYGLRV GH FOLPD HQHUJp
GLUHomR 6XO H SHUtRGR PpGLR GH VHIXQGRV (P IHYHUHL
FRQWLQXDUDP FRP RQGDV QD GLUHomR 6XO H SHUtRGR PpGL

1R RXWRQR GH PDUFDGR SRU WHQGrQFLD HURVLYD !
DEULO KRXYH HSLVYyGLRV GH FOLPD HQHUJpWLFR FRP RQGD
GH VHIXQGRV (P MXQKR IRUDP REVHUYDGDV RQGDV QD
PpGLR GH VHJIJXQGRV H QD GLUHomR 6XGHVWH FRP VHJXQ

1R LQYHUQR GH FRP OHYH WHQGrQFLD DFUHVFLY
HQHUJpWLFRVY HP MXOKR FRP RQGDV QDV GLUHOo}HV 6X0O H 6

H VHIXQGRYVY UHVSHFWLYDPHQWH (P DJRVWR UHJLVWU

FRP RQGDV QD GLUHomR 6XO FRP SHUtRGR PpGLR GH VHJX
FRP SHUtRGR PpGLR GH VHIXQGRV (P VHWHPEUR RV HY
FDUDFWHUL]DGRV SRU RQGDV QDV GLUHo}HV 6XO H 6XGHV
VHIXQGRYV

1D SULPDYHUD GH FRP WHQGrQFLD HURVLYD DYDOLD
HP VHWHPEUR KRXYH XP SHUtRGR HQHUJpWLFR FRP RQGDYV
PpGLR GH VHIXQGRV (P QRYHPEUR WDPEpP VH REVHUYR;
FRP RQGDV QD GLUHomR 6XO FRP SHUtRGR PpGLR GH VHJIX

1R YHUmMR GH SDUD FRP OHYH WHQGrQFLD DFUHYV
HQHUJpWLFR HP GH]J]HPEUR FRP RQGDV QD GLUHomR 6XO H
PDUoR UHJLVWURX VH XP HSLVYGLR HQHUJpWLFR FRP RQGD
GH VHIXQGRYV

1R RXWRQR GH FRP WHQGrQFLD DFUHVFLYD HP PD
HQHUJpWLFR FRP RQGDV QD GLUHomR 6XGHVWH FRP SHUtF
REVHUYDUDP VH RQGDV QD GLUHomR /HVWH FRP SHUtRGR
UHJLVWUDUDP VH RQGDV QD GLUHomR 6XO FRP SHUtRGR PpC
1RUGHVWH FRP SHUtRGR PpGLR GH VHIJXQGRYV

$V GLUHo}HV SUHGRPLQDQWHV DVVRFLDGDV DRV SHUtF
RQGDV IRUDP 6XO H 6XGHVWH R TXH HVWi HP FRQVRQKQFLD
&DVWLOKRYV 2 HVWXGR FRQILUPRX TXH RQGDV FRP D
SUHGRPLQDP QHVVDV GLUHO}HV $OpP GLVVR RV PDLRUH\
IUHTXHQWHPHQWH REVHUYDGRY QDV GLUHO}HV 6XO H 6XGHV
DOWHULRUHV GH $EUHX GH &DVWLOKRYV (VVDV HYLGTrC



LQIOXrQFLD VLIQLILFDWLYD GHVVDV GLUH®B}AXHQDYHHRRYIM R PH
FRP HVWXGRYVY DQWHULRUHYVY TXH DILUPDP TXH QD FRVWD /H)\
GH ROQ®mWWLQGDV GH 6XO VmR PDLV HQFRDWIUIANGHDUAVRL I

HURVLYDYV $%5(8 '( &$67,/+26 $5$8-2QWHDOUHWDGR
PDLRU RFRUUrQFLD GH IUHQWHY l1UIBY QD HN2WPoMHR 725¢
DO (P FRQWUDVWH DV GLUHO}HV /HVWH H 1RUGHVWH HI

HSLVYGLRV HQHUJpWLFRVY GHPRQVWUDUDP SHUtRGRV PpGLR
LPSDFWR QD GLQkPLFD FRVWHLUD SRGH VHU PHQRV SURQX
GLUHo}HVY 6XO H 6 XGHVWH

)LIXUD 6pULH 7THPSRUDO GH /LQKD GH &RVWD GDV ,PDJH
6LIJQLILFDWLYD 'LUHomR H 3HUtRGR GH 2QGDV QR SHUtRGR
QD SUDLD GR ORUUR GDV 3HGUDV 6&
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JRQWH (ODERUDGR SHOD DXWRUD

2 PDLRU SLFR GH HURVmMR REVHUYDGR RFRUUHX HP
HYHQWR D DOWXUD GH RQGDV REVHUYDGD IRL GH P FRP
GH VHIXQGRV 1RV GLDV DQWHULRUHYV DV RQGDV SURYLQ



$ LPDJHP FRUUHVSRQGHQWH D HVWH PRPHQWR )LJXUD
YHUPHOKD PRVWUD XPD OLQKD GH FRVWD VLJQLILFDWLYLC
LPSDFWR GDV FRQGLO}HV GH PDUp H GLUHomR GH RQGDV QD
-i R PDLRU SLFR GH DFUHomR IRL UHJLVWUDGR HP

PRPHQWR D DOWXUD GDV RQGDV HUD GH P FRP GLUHoOm
RQGDV GH VHIXQGRV 1RV GLDV DQWHULRUHV DV R
OHVWH QRUGHVWH $ LPDJHP GHVVH HSLVYGLR )LJXUD %
PRVWUD XPD OLQKD GH FRVWD DYDQoDGD LQGLFDQGR XP D}
HYHQWR GH DFUHomR Pi[LPD LOXVWUD FRPR FRQGLO}HV PI
PHQRYVY LQWHQVDV H PXGDQoDV QD GLUHomR GR YHQWR SRGH
H H[SDQVmMR GD OLQKD GH FRVWD

)LIXUD ,PDIHQV REWLGDV GRV SHUtRGRV GH PDLRU HURVnM
&RDVW6QDS GD 3UDLD GR ORUUR GDV 3HGUDV )ORUL
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JRQWH (ODERUDGR SHOD DXWRUD
'XUDQWH R LQYHUQR GH )LIXUD $ REVHUYRX
SUHGRPLQDQWHY GDV RQGDV IRUDP 6XO H 6XGHVWH &RPS
)LIXUD % DV GLUHo}HV SUHGRPLQDQWHYV IRUDP /HYV



WHQGrQFLD PDLY DFHQWXDGD SDUD D HURVmMR HP GHYLG
FRPSDUDomR FRP R LQYHUQR GH

1D 3ULPDYHUD GH )LIXUD & REVHUYDUDP VH GLUE
RQGDYV /HVWH H 6XGHVWH (P FRPSDUDomR QD 3ULPDYHUD G
VH LGHQWLILFDUDP GLUHO}HV SUHGRPLQDQWHYV GH /HVWH H
IUHTXrQFLD GH RQGDV SURYHQLHQWHV GD GLUHoOomR 6XGHYV
RQGDV QD 3ULPDYHUD GH IRUDP PHQRUHVY GR TXH HP
SuLpbyHubvV DSUHVHQWDUHP XPD WHQGrQFLD HURVLYD D O
HP UHODomR j GH

1R RXWRQR GH )LIXUD $ REVHUYRX VH XPD SUHGI
GH RQGDV 6XGHVWH H 6XO FRP PHQRU IUHTXrQFLD GH RQC(
IHVWH (P FRQWUDVWH QR RXWRQR GH )LIXUD % DV
PDLV GLYHUVLILFDGDV DEUDQJHQGR 6XO 6XGHVWH /HVWH
XQLIRUPH 4XDQWR jV DOWXUDV R RXWRQR GH DSUHVH(
FRPSDUDGR DR RXWRQR GH 'HVVD IRUPD UHIRUoODQGR R
TXH PRVWUDUDP XPD GLPLQXLomR QR RXWRQR GH TXH S

DOWXUDV GH RQGDV (P FRQWUDSDUWLGD QR RXWRQR GH
DXPHQWR QD ODUJXUD GD SUDLD DFRPSDQKDGD GH PHQRUH"®

1R YHUmR GH SDUD )LIXUD & REVHUYRX VH X
GH RQGDV SURYHQLHQWHY GD GLUHomR /HVWH (P FRQWUDV
)LIXUD ' KRXYH XPD SUHGRPLQKQFLD GDV GLUHo}HV 6XG
FRP R YHUmMR DQWHULRU (VWD GLIHUHQoD QD GLUHomR GD\
VLIQLILFDWLYR GD ODUJXUD GD SUDLD QR YHUmMR GH HP
$V GLUHo}HV 6 XGHVWH H 6XO WHQGHP D JHUDU XP FOLPD GH
D GLUHomR /HVWH Mi TXH D RULHQWDomR GD SUDLD GR ORU
RFRUUrQFLDV HVWmMR PHOKRU LOXVWUDGDV QD )LJXUD $
% SDUD D GLUHomR 6XGHVWH 'H DFRUGR FRP $UDXMR HW
FHUWR HTXLOtEULR HQWUHVBW 8 LAHNWHVHGRIQ BBLGDAEH Y G H
6XO0O (VWDV RQGXODo}HV SURYHQLHQWHYV GR 6XO QD OLQKD
PDLRU HQHUJLD GH RQGDV R TXH SRGH FDXVDU WHQGrQFLD
(VWD REVHUYDomR p UHDILUPDGD QD DQiOLVH FRPSDUDWLYD



)LIXUD 5RVD GDV 2QGDV FRP $OWXUD 6LJQLILFDWLYD H 'L
$ ,QYHUQR % 3ULPDYHUD & H 3ULPDYHUD
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)LIXUD 5RVD GDV 2QGDV FRP $OWXUD 6LJQLILFDWLYD H 'L
$ 2XWRQR % 9HUmMR & H 9HUmMR '

JRQWH (ODERUDGR SHOD DXWRUD



)LIXUD ,OXVWUDomR GH GLUHomR GH RQGDV /HVWH $ H |
GDV 3HGUDYV

JRQWH (ODERUDGR SHOD DXWRUD



&21&/86-2

1HVWD PRQRJUDILD D DQiOLVH GD GLQKPLFD FRVWHLUD
QR SHUtRGR GH GH VHWHPEUR GH D GH PDLR GH
SDGU}HV ORFDLV DWUDYpV GH PHWRGRORJLDV GH EDL[R F
FRPSDUWLOKDGDV H GDGRV GH RQGDV GR PRGHOR (5%
JHRLQGLFDGRUHYVY HURVLYRYV

$ SDUWLFLSDomR DWLYD GD FRPXQLGDGH TXH FRQWUL
EDQFR GH GDGRV IRUWDOHFHX D UHODomR HQWUH D FLrQF
LPSRUWKQFLD GRV FLHQWLVWDVY FLGDGmMRYV FRPR XP DJHQW!
&RP D DFHLWDomR SRVLWLYD GR SURMHWR |IRL SRVVtYHC
HURVLYDV H DFUHVFLYDV GD SUDLD 2V UHVXOWDGRV FRU
LQGLFDYDP XPD WHQGrQFLD GH DFUpVFLPR QD ODUJXUD GI
WHQKD VLGR LQIHULRU DR REVHUYDGR HP RXWURV HVWXGRYV

8PD DQiOLVH FRPSDUDWLYD IRL UHDOL]DGD HQWUH RV
SUDLD 'LIHUHQoDV VD]RQDLV IRUDP FRQVWDWDGDV H VH Gt
RV YHU}HV GH H $PERV RV SHUtRGRV DSUHVH
QD ODUJXUD GD SUDLD QR HQWDQWR R YHUmMR GH v
VXJHULQGR VH TXH p GHYLGR j PHQRU DOWXUD GDV RQGDYV
YLQGDV GR /HVWH HQTXDQWR R YHUMmMR GH UHJLVW
GLUHO}HV 6X0O B6XGHVWH H /HVWH

$R FRPSDUDU DV ODUJXUDV GD OLQKD GH FRVWD REV
&RDVW6DW H GR &RDVW6QDS YHULILFRX VH XPD IRUWH FR
&RHILFLHQWH GH &4RUUHODoOomR GH 3HDUVRQ U GH (VVH
RV PpWRGRVY DSUHVHQWDP GHVHPSHQKR FRQVLVWHQWH H H
OLQKD GH FRVWD

9HULILFRX VH D SUHVHQoD GH JHRLQGLFDGRUHV GH
LPSDFWDGRV SRU DWLYLGDGHV XUEDQDV HYLGHQFLDQGR X
(VVHV VHWRUHY TXH DSUHVHQWDP XPD PDLRU TXDQWLGDG
VmR WDPEpP RV PDLV H[SRVWRV D DWLYLGDGHV DQWUyYSLI
VXVFHWtYHLY ] HURVmR (VWH SDGUmMR p FRUURERUDGR SH
03&% DSUHVHQWD XPD FRQFHQWUDomR HOHYDGD GHVVH'



LOQOWHUIHUrQFLD DQWUYSLFD LQGLFDQGR WDPEpP TXH DSHV
FRVWD WHU VLGR DFUHVFLYD Ki HYLGrQFLDVY GH HURVmMR

$GLFLRQDOPHQWH REVHUYRX VH TXH D PDLRU TXDQW!I
VD]RQDOPHQWH GXUDQWH R LQYHUQR H R RXWRQR $R FRPS
YHULILFRX VH TXH HP KRXYH XP DXPHQWR QR Q-~PHU
WHQGIrQFLD HURVLYD HQTXDQWR HP REVHUYRX VH XPI
PHQRV HVFDUSDV 'HVWDFD VH WDPEpP R YHUmMR GH
HVFDUSDV HP FRPSDUDomR DR YHUmMR GH R TXDO WH"
GH HVFDUSDV H FRQVHTXHQWHPHQWH XP SDGUmMR PHQRV DF

'"HVVD IRUPD R WUDEDOKR FRQWULEXLX FRP DQiOLVH!
FRPSRUWDPHQWR GD GLQkKkPLFD GH FRVWD SRGHQGR VHU D
JHVWmMR FRVWHLUD SDUD HVWXGRV GH PLWLJDomR H SODQHI

3bUD IXWXURV WUDEDOKRY UHFRPHQGR TXH R PRQLW
DGLFLRQHP QD SHVTXLVD FRQWULEXLomR GH GDGRV VHGLP
VXO GD SubLD SDUD FRPSDUDo}HV GRV JHRLQGLFDGRUHV H
REUDVY GH PLWLJDomR GH HURVmMR



5()(5C1&,$6 %,%/,2*5E),&%$6

$%5(8 '( &$67,/+26 (V\WXGR HYROXWLYR *+ VHGLPHQWROYDLSBDHDPBDIRGL
$UPDomR LOKD GH 6DQW D) GPWDWYYSR O b ¥ S 'LVVHUWDWEARD GGH OH VW
3yV JUDGXDomR HP *HRFLrQFLDV 8QHYHNYW®D & B W)HELHLD O 'LVSRQt
KWWSV UHSRVLWRULR XIVF EU [POMAHKDRGPH IHY

$5$8-2 5 '$ 6,/9% * 1(72 ' ./(,1 ROUHIHHHQFLDPHQWR GH )RWRJUDIL
$QiOLVH GD 9DULDomR GD /ILQKD GH &RYWO HP |
KWWSV ZZZ UHVHDUFKJDWH QHMD $DFRIXPDOLPOWKRQPH 'D 6B*HRUUHIHUHQ
HB)RWRJUDILDVB$HUHDVBHB$QDOLBBBBRRYMDO. DEQRKGDBEEQKBI FFF | EE
HRUUHIHUHQFLDPHQWR GH )RWRGWDIDDV BHUR BV HLYKDOGM HRVWD SGI $
MDQ

$5$8-2 & ( 6 )5%1&2 ' 0(/2 ( H 3, DMH$UBILPH FKDUDFWHULVWLFV RI
%UD]LOLDQ®@,FRODWMUQDWLRQDO &RQIHUHQFH RQ &RDLQWDA® DPGH GREMQ X
&RXQWULHYV 'LVSRQtYHO HP

Kwwsyvy Z2zZZ UHVHDUFKJDWH QHW $XBOHBDRMHREKKDUDFWEHULVWLFVBRIBWK
DJLOLDQBFRDVW $FHVVR HP MDQ

$=(9('2 / 2 XVR GH JHRWHFQRORJLDYVY SDUD D®i®RS R UDID YOI DL HIKDL G B G-
GR DUFR SUDLDO 3kQWDQR GR 6X0O $MRJUHNM) DI7@8&DI GIHG BDQWBR &®XUVR G
2FHDQRJUDILD &HQWUR GH &LrQFAD®DW BYL¥FBYVHGIDGHHPHWBHUDO GH 6DQ
JORULDQYSROLV 6& S 'LVSRIOQSRNOWRR LKWWSFVEU KDQGOH
$FHVVR HP GH]

%5%$6,/ 6LVWHPD GH ,QIRUPDomR MREUBVDOAMHLRG®L YH UHBEI55% UD@tOLD @
'LVSRQtYHO HP
KWWSV VLEEU JRY EU FLHQFL[D\FI$G DFAD&R B¥ QI LKDV POL GGDW H:.  $ FRQVLYV
WH QD DPELHQWDO & RQGH TXDOTRHYFHYWWRVRP HGH]

%52** 2 0 &DUDFWHUL]DomR ORUIRVVHGLPHQWDU &D PEMFIKH) F LMK B DG BIUL
6DQWD &DWDULQD7&% MJDBKID®DMR &XUVR GH 2FHDDR®RVRILD HKQWMDUFR DC
+XPDQDV 8QLYHUVLGDGH )HGHUD® UGB QBRWDVE&BERDULQD )O 'LVSRQtY
KWWSV UHSRVLWRULR XIVF EU [P O %EHKDGQRG B P PDU

%86+ ' 0 HW DO 8WLOL]DWLR® RIG HDRNVHEVPIHVORW RITRRDVWIORD ]DUG L
2FHDQ &RDVWDO ODQBJIHPHQW S 'LVSRQtYHO ¢
KWWSV GRL RUJ 6 VR HP $FRBU



&217, /XLV $PpULFR 52'5,*8(6 0DUDPHOARKIDGHDHPR\RW® QD UHJLmMR GD ,0K
3$ DWUDYpV GH DQiIiOLVH GH VpULGBHWHPSBEHDIDWWEH URIMDM-@HLUD GH *HR
JIVLFBHFLIH Y S

&267%$ *ODXEHU &DUYDOKR 3('526% JRMRLR25HF @®BVEKBXV &RUGHLUR GH
-01,25 :DOGHPDU GO®LGH GD HYROXomR GD DFUHomRHGWUBPQKBD GIH FF
QRUWH GR 3RQWDO GD SUDLD GH 0DGRDH\DWD QRDG H BW RI@DLD G OB Wb
OHOR (QJHQKDULD 8QLYHUVLGDGR &DWYyOLFD GH 3HUQDPEXF

&267$1=$ 5 ' $5*( 5 '( *5227 5 )$5%§66H 0 +$1121 % /,0%85*
1$((0 6 291(,// 5 3$58(/2 - 5$671215 3680$1 '(1 % (/TKB YDOXH Rl WKH
ZRUOG V HFRV\WVWHP VHUYLFHV ID@XUGD®XUD®H FDSLWDLWSRQtYHO HP
KWWSV ZZZ QDWXUH FRP DUWLFOHVYHY D $FHVVR HP

&RSHUQLFXV &OLPDWH &KDQJH 6HKUYHRHURVVLRG®RI (RIOW) DWPRVSKHULF |
RI WKH JOREDO FQ@&RPIHWKWLFXV &OLPDWH &KDQJH G6HUYLFE'6&OLPDWH '
'LVSRQtYHO HP KWWSV FGV FODBBWHKRRI HYFRHVXK HX FGPDU

'$9,(6 / - $ ORUSKRJHQLF $SSUR DBBKR WHOIMYMHYVYVRKO G 1eU *HRPRUSKROR

'LVSRQtYHO HP
KWWSV 727ZZ VFKZHLJHUEDUW GH $SBSRUBSKRUBEWIBIDSSURDFKBWRBZRUOG
$FHVVR HP PDU

"($1 5 = *$/9,1 -5 & - %HDFK HURBUKRFHVFBXVHWQG UHPKEGLIWQFDHD V X L
5HYLHZV LQ (QYLURQPHQWDO 6FLHQFH D@QG 78FKQRORJ\ "W RQtYHO
KWWSV ZZZ WDQGIRQOLQH FRP GRL SGI$FHVVR HP IHY

(*8&+, % $/%,12 - OHWRGRORJLDR S®OR D UDKWEH PH[BRo/MMomR jV RQGDV
HQHUJLD GH RQGDV H UHVSRVWDFWY GIH BR WILW RRUDA D/IXDOH B BRROWIXY IHPR 6D
*HRFLrQFE®VOY@ Q S H ‘2, 'LVSRQtYHO HP

KWWSV VHHU XIUJV EU LQGH[ SKBVSBVUWAUIIRTH MBPHEIRFLHQ$FHVVR HP P

)5(,5( * )$QiOLVH GD FLUFXODomR FRVWHLUD >OMLORLYPQGRH L F B OXDMI
7&& JUDGXDomR &XUVR GH 2FHDQRYRLDVYD)t\BH@W UR CDHVEPIWLFDV 8QL
JHGHUDO GH 6DQWD &DWDULQD JORULDQYSROLVSRQG¥EHO HFS
KWWSV UHSRVLWRULR XIVF EU KWFOSOR HP IHY

)5,+< 2 ( '(:,'$5 . 0 ,QIOXHQFHBRVKRQHMDMEEXBFFUHWLRQ RQ WH[WXUH
FRPSRVLWLRQV RI EHDFK VDQGWQR U WK H HOWWXD® X 2 OARIBHDIHROR I & W

Q s 'LVSRQtYHO HP
KWWSV ZZZ VFLHQFHGLUHFW FRP VFLH®F$FBVYWR FHPH SLRDU



*%$11,1, 3 & ) HW DO $ HURVMER QXD FRRWBOOHVINE GH 3DUDQDJXi HVWD
PRGHOR EDVHDGR QD GLVWULEXLBESRVH¥EREDDY B HS URBGRDYGCDGHYV VHG
SHYLVWD %UDVLOHLUD B6H *HRFLrHQFLDV

*20(6 * GH 2 +251 ),/+2 1 2 025(6&RGPRQFAEDYVY GHSRVLFLRQDLV H RX |
GRLV VHWRUHV GR DUFR SUDLDOGURIT XLQKD GOHR BLODR VG \& BWDIMWD 6&
%UDVLOHLUD GH *HRBRWREDRYLD Q ‘2, L UBNV¥RQtYHO HP
KWWSV UEJHRPRUIRORJLD RUJEWHVER BPWLFRODHUYLHZ

*25(/,&. 1RHO HW DO *RRJOH (DUWK DQJHLQHR \BHMWHMND DQBBPRWHIRU HY
BHQVLQJ RI (QYLURQPHQW S GH] 'LVSRQtYHO |
KWWSV ZZZ VFLHQFHGLUHFW FRP VFLHQFHFMWWRFIOM SLLHE

+$5/(< 0 ' .,16(/$ 0O $ 6E1&+(= *$98&6% .( 6KRUHOLQH FKDQJH PDSSLQ.
FURZG VRXUFHG VPDUWSRRQWD OPPIHMPHHULSJ 'LVSRQtYHO HP
KWWSV ZZZ UHVHDUFKJDWH QHWKRXNEMLRDHBIFKQ@ QJHBPBSSLQJBXVLQJIBFU
BVPDUWSKRQHBLPDJHV $FHVVR HP PDU

+2()(/ ) *ORUIRGLQKPLFD GDV SUDLDV DUNMRBVUDNYRWVIHRQEEPWLRJUIILFD
(GLWRUD GD 8QLYDOL

+251 ),/+2 1 2 '(2/,9(,5% - 6 /(RGBGR&LD GDV SUDLDV DUHQRVDV G
6DQWD &DW®UDYDR O 'LVSRQtYHO HPXIKWW®WSWKDQEOSRVLWRULR
$FHVVR HP PDU

+251 ), /+2 1 2 6&+0,'7 $ (67(9%0 2/&9(,5% 8 5 GWODV
JHROYJLFR RFHDQRJUIILFR GDV SUDLBH BDMHWRY BD VREHKQDFMMHGVLO $3$
JORULDQYSROLV (GLO}HV GR %RVTXH S (,6%1

,3&& &OLPDWH &KDQJH 6\QWEMNWLL\R G HEIR:RW N R D WWR XSV , ,, DQG ,,,

$VVHVVPHQW 5HSRUW RI WKH ,QW & 0LRDMHQ&KDWIHO>ZMRYHO: RIQVLQJ 7HDF
- 5RPHUR HGV @ ,3&& *HQHYD 6ZLWGRUODQG ,38&& $5

'LVSRQtYHO HP KWWSV Z77ZZ LREP GROGMS RHWRDW VA&&BS$5 B6<5B)X 00
$FHVVR HP IHY

-$&.621 ' 6+2576BQG\ %HDFK ORUSKRGGQDOVHAYLHU S 'LVSRQtYH
KWWSV ZZZ UHVHDUFKJDWH QHWDSXEAB UHDFKBQRUSKR®\QDPLF $FHVVR
IHY



J(1 $ + ) 35%'2 0 ) 9 '$/,1*+$%00665&2 & 0 OHWRGRORJLD SDUD TXDQ\
GH SHULJRV FRVWHLURV H SURMIKWYXUDBW PR ®K /X B\H GFLRRV WDWVYD HVWXGR
GDV ]JRQDV FRVWHLUDV OLWRURDWIDRIL\YP & DHOXPURR 6D GIVEDMULRDVtOLD
$PELHQWH S

.2167%$17,128 S$LNDWHULQL 6&277 7LPUGOS®&E,6 *HW &21/(< 'DQLHO
&$67(//1( NUXQR 6DWHOOLWH EDVQ GD VKR U HOLLIEHH GHWIN FRDLRURWLGD O
LQIOXHQFH RI EHOPWLQMWDWR®RJ\ S DJR 'LVSRQtYHO F
KWWSV GRL RUJ M PDUJHR HP PDBFHVV

.5$86 1 7KH HIIHEFWV RI VHDZD O ®IYWRQ G\HG /EWB UKRKQID OHRILER DV WD O

5HVHDUFKS 'LVSRQtYHO HP KRAUW SW DEAZVHMVWRU $FHVVR HP
.5%$86 1 & 0&'28*%/ : * 7KH HIITHFOW RR] WHKBIZB®DFK 3DUW , DQ XSGD!'
UHYLHZRXUQDO R &RDVWDO SHVHDUFK 'LVSRQtYHO HP
KWWSV ZZZ MVWRU RUJ VWDEQHY $FHVVR HP

/1,16 '( %$5526 ) 3,5(6 )5$1&,6&2 $ % %&I®H$1L'$S 6,/9% / 5%$026 0$&,(/

5,%(,52 3 6$' 0,/&=(:6., 5 -(686 '( 6286&ROWULEXL0}HV GH PRQLWRU

SDUWLFLSDWLYRV GH SUDLDV DWHDRRN R \EBUDDG O HV S/BRWERBG R 3URMH W

H GD PHWRGRORJLD &KRRDWDAG QDG @ Q S + "2,
&RVWDYV Y L 'LVSRQtYHO

KWWSV UHYLVWDV XFD HV LEGH[ SKFHRVR/BIY DUWDEOH YL

/8,-(1',-. $ +$*(1$$56 * 5$1$6,1*+( 2% 9%)(' '21&+<76 * $$51,1.+2) 6
7KH 6WDWH RI WKH :RUGBLNWQWIHDFKHEMSRUWYV 'LVSRQtYHO HP
KWWSV GRL RUJ v
0$57,16 . $ '( 628=% 3(5(,5% 3 3(5(,5% /,A226= *21d$/9(6 5
'(7(50,1%$d-2 '$ (526-2 &267(,5% 12 (67%$'2 '( 3(948&2 $75%$9e6 '(
*(2,1',&$'25(6 5HYLVWD %UDVLOHLUD GH>6*HRP®UIROQJLD ‘2,

UEJ Y L 'LVSRQtYHO RPRKVRWRKRILDUEWH EU UEJ DUWLFOH YLHZ

IHY

0(5/2772 $ e572/$ * 5 6HDVRQDQ EWHDDK SURILDPG VKRUW WR PHGLXF
RI EHDFKHV LQ WKH PXQLFLSDOEXHRIR ¥YHRHIUDO SERVDLBEER B 0JR Q BVROQW K
$PHULFDQ (DUWK 6FLHQFHV S VHW 'LVSRQtYHO
KWWSV GRL RUJ M MVDPHR HP PDWFHVYV



1(72 3 ( ORUIRGLQKPLFD GH FRUG}HV GXQDUHV LIDONID@B@FHILRQRGRYV F

$YDLODEOH IURP 3UR4XHMM VIHVWV HURED/OL R Q V 'LVSRQtYH ¢
KWWSV ZZZ SURTXHVW FRP GLV/IHIKF DML BOIVFWR KB YHW GRQYDRIHV LQWHUY
YLHZ VH $FHVVR HP IHY

129%$,6 -RUJH /HDQGURS®DLFDOKR GH VLVWHPDV GH LQIRUPNoSBMRUDHRJIUIIL
DQiOLVH GD HURVmMR FRVWHLUD QR 3DBUXH 1D'WXVUBDOWGRMRWRHDWU D G R

8QLYHUVLGDGH GR OLQKR %UDJD 3 R UWXtYIH@ HP '
KWWSV ZZZ SURTXHVW FRP RSHQYLHZL [HEBG E "HED GLVV \ ST
RULJVLWH JVFKRODU $FHVVR HP IHY

2/,9(,5%$ 8 5 %$5/(77% 5 & +251 ),/#2WULBEXLomR HVSDFLDO GDV FDI

PRUIRGLQkPLFDV GDV SUDLDV DUHRREDV,OXD FKRVVWSD OQRWHKQDLWDULQD

BHVTXLVDV HP *HRBBrQ®M@V Q S * ‘2,

'LVSRQtYHO HP KWWSV VHHU XLVDWHR*HRBIH{ GKLD ¥HYOWLFOH YLHZ
PDL

3(5(,5$ 3HGUR GH 6RX]D &$//,$5, /DXURDIPEDRO *&( 6&+(77,1, &DUORYV
9DULDELOLGDGH WHPSRUDO GD SRRWIGAMBUBRY EBRQEBRVVRQRQEBE XPD DQi
GH LPDJHQV GHHVYTEHRDV HP *HRPBIRQWRDYOHJIUH Y Q S VHW
'LVSRQtYHO HP KWWS VHHU XIWHQEUDYHY T WILFDWHHPEHR F $FHVVR H

586% G5DIDHOD 7UDEXFR ,QWHJUDGDR HQ®WHHWVCGIOAP I GHFRY H OLQKD Gl
HVWXGR GD YDULDELOLGDGH WG&GIH SRIWDO VG D UHRMDE HEBRWOWWD GH 6DQWD

D 'LVVHUWDOmR OHVWUDGR: HRQ RFHDWQIRIDGHLDPHGHUDO GH 6DQ\
YORULDQYSROLYV 'LVSRQtYRHOL R X I KXW B($\KD QESRVLW $FHVVR
PDU

58'25)) ) 0 %21(77, - $YDOLDOMmB IBIHVXVFRWLELFRVWHLUD GH SUDLDV
&DWDULQD FRP EDVH HP JHRLQGLBDGRWUH W \HS DVRLFZAUREH. GIDBE@® VR X UQD O R
$TXDWLF 6FLHQFH DQG 7™HFKQRO®J\ s 'LVSRQtYHO |

KWWSV SHULRGLFRV XQLYDOH FUHAQGH[ $KISVEMDWRV D UPDIUF

6$1726 ( %21(77, - $QiOLVH GD WD [®LGKDY GHLPRWRD GD (QVHDGD GH 7L
GLIHUHQWHVY HVFDODV WHPSRUDLV FHRPIRE LDQ G DEHMRBRDAWERDWE X D Q G
(QYLURQPHQWDO *HRVFLHQFHYV DEHTXD Y L YHQV SPQt

KWwWSV 7ZZZ UHVHDUFKJDWH QHWQ®XOHIHBIG/MBRDO [DBGHBYDULDFDRBGDBO
GDB(QVHDGDBGHB7LMXFDVB6&BHPBGRLUBDUMBMWRPRBEHLVFOLFD\GRWIBDBES HBV XV F
FRVWHLUD $FHVVR HP IHY



6&+(77,1, & $ ) &%$59%/+2 - | %&RABIRBDWLYH K\GURORJ\ DQG VXVSH(
GLVWULEXWLRQ Rl IRXU HVWXDWHY 6[RXVER QWD NYKIH|R ORQ D& BRWSDUDWLY
6WXGLHV Rl 7THPSHUDWH &BIDWWD(WWOXCDQHMHVSUIHQWLQD %DKLD %ODQFD

'LVSRQtYHO HP
KWWSV ZZZ UHVHDUFKJDWH QHW, S2EQSGRWBRE),675,%83&$2B'(B62/,"
26B(0B6863(16$2B12B(678%$5,2B'2B5,2B,7$-$, R&8B5$FHVVR HP IHY
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([HPSORV GRV JHRLQGLFDGRUHV HQFRQWUDGRYV QD SU
LQFOXHP L HVFDUSDV LL FRQFHQWUDoOomR GH PLQHUDL
PRYLPHQWDomR GH VHGLPHQWR QD SUDLD LY VDFRV GH DI
YHIHWDomR UDVWHLUD UHVWLQJD HP FUHVFLPHQWR QD GHX
subLb HVWDFDV GH PDGHLUD VROWDV WLMRORV VDFRV GH
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