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8P HVWXGR VRUROyJLFR SDUD /HSWRVSLUD VSS1 IRL
UHDOL]DGR HP FDSULQRV OHLWHLURV GH 48 PXQLFtSLRV GR 5LR *UDQGH
GR 6XO/ %UDVLO1 )RUDP H[DPLQDGRV 687 VRURV IUHQWH D 45
VRURYDUHV GH /HSWRVSLUD SHOD WpFQLFD GD DJOXWLQDomR
PLFURVFySLFD1 1R PRPHQWR GD FROHWD GR VDQJXH/ WRGRV RV DQLPDLV
H[DPLQDGRV SRVVXtDP DVSHFWR VDXGiYHO H QmR DSUHVHQWDYDP
VLQDLV FOtQLFRV VXJHVWLYRV GH OHSWRVSLURVH1 'RV DQLPDLV
DPRVWUDGRV/ 6/7( DSUHVHQWDUDP WtWXOR 433 RX PDLRU1 2V
VRURYDUHV LFWHURKDHPRUUDJLDH/ SRPRQD H KDUGMR IRUDP
HQFRQWUDGRV QRV DQLPDLV VRURSRVLWLYRV1 (VWHV UHVXOWDGRV
FRQILUPDP D SUHVHQoD GD LQIHFomR GH FDSULQRV SRU /HSWRVSLUD QR
5LR *UDQGH GR 6XO H LQGLFDP D H[LVWrQFLD GH PDLV GH XP VRURYDU
SUHGRPLQDQWHPHQWH QHVWD HVSpFLH QD UHJLmR1

3DODYUDV 0 FKDYH= OHSWRVSLURVH/ FDSULQRV/ /HSWRVSLUD

6800$5<

$ VHURORJLFDO VXUYH\ WR GHWHFW DQWLERGLHV DJDLQVW
/HSWRVSLUD VSS1 ZDV FRQGXFWHG RQ GDLU\ JRDWV VHUXP VDPSOHV
FROOHFWHG IURP 48 FRXQWLHV RQ WKH 6WDWH RI 5LR *UDQGH GR 6XO/
%UD]LO1 6HUXP VDPSOHV FROOHFWHG IURP D WRWDO RI 687 JRDWV ZHUH
WHVWHG DJDLQVW 45 VHURORJLFDO /HSWRVSLUD VHURYDU/ XVLQJ WKH
PLFURVFRSLF DJJOXWLQDWLRQ WHVW1 $W WKH WLPH RI EORRG FROOHFWLRQ/ DOO
WKH DQLPDOV ZHUH FOLQLFDOO\ H[DPLQHG DQG QR FOLQLFDO VLJQ
VXJJHVWLYH RI /HSWRVSLURVH ZDV REVHUYHG1 7KH SUHYDOHQFH RI
SRVLWLYH VHUXP/ DV GHWHUPLQHG DW GLOXWLRQ RI 4=433 RU KLJKHU/ ZDV
617(1 $JJOXWLQLQV DJDLQVW WKUHH VHURYDU +LFWHURKDHPRUUDJLDH/
SRPRQD DQG KDUGMR, ZHUH IRXQG LQ SRVLWLYH DQLPDOV1 7KHVH
ILQGLQJV DUH VXJJHVWLYH RI WKH SUHVHQFH RI /HSWRVSLUD LQIHFWLRQ RQ

JRDWV KHUGV JUD]HG RQ WKH 6WDWH RI 5LR *UDQGH GR 6XO DQG DOVR
GRHV VXJJHVW WKH SUHVHQFH RI PRUH WKDQ RQH VHURYDU RQ WKH KHUGV
VWXGLHG1

.H\ ZRUGV= OHSWRVSLURVLV/ JRDWV/ /HSWRVSLUD1

,1752'8d2

$ OHSWRVSLURVH p XPD ]RRQRVH GH
GLVWULEXLomR XQLYHUVDO1 2 UHVHUYDWyULR QDWXUDO GD
EDFWpULD p UHSUHVHQWDGR SRU DQLPDLV VLOYHVWUHV H
GRPpVWLFRV/ DVVLQWRPiWLFRV RX QmR +75$%8/6, )
&$6752/ 4<<<,1 &RPR GRHQoD/ p FRQKHFLGD GHVGH
4;;9 SRU :HLO DWUDYpV GR GLDJQyVWLFR FOtQLFR QR
KRPHP> SRUpP D /HSWRVSLUD FRPR DJHQWH FDXVDGRU
GD GRHQoD Vy IRL GHWHUPLQDGD HP 4<49/ SRU ,QDGD H
FRODERUDGRUHV +2/,9(,5$/ 4<;7,1

2 JrQHUR FRPSUHHQGH DV HVSpFLHV
/HSWRVSLUD ELIOH[D H /HSWRVSLUD LQWHUURJDQV/ DPEDV
VXEGLYLGLGDV HP YiULRV VRURYDUHV1 2V VRURYDUHV GH
/1 ELIOH[D VmR GH YLGD OLYUH/ HQTXDQWR RV VRURYDUHV
GH /1 LQWHUURJDQV DEUDQJHP WRGRV RV DVVRFLDGRV D
LQIHFo}HV HP KXPDQRV H DQLPDLV +75$%8/6, )
&$6752/ 4<<<,1

$ /1 LQWHUURJDQV FRPSUHHQGH PDLV GH
4;3 VRURYDUHV GH DFRUGR FRP D FRPSRVLomR
DQWLJrQLFD1 $OJXQV VRURYDUHV SDUHFHP WHU FHUWDV
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HVSpFLHV DQLPDLV FRPR KRVSHGHLURV QDWXUDLV1
(QWUHWDQWR/ DQLPDLV H R KRPHP SRGHP VHU LQIHFWDGRV
FRP XPD JUDQGH YDULHGDGH GH VRURYDUHV1 2V
FDXVDGRUHV GH GRHQoD QRV DQLPDLV YDULDP HQWUH RV
SDtVHV H DV UHJL}HV1 $ PDLRULD GDV LQIHFo}HV QRV
DQLPDLV GRPpVWLFRV HP XPD UHJLmR SDUWLFXODU p
FDXVDGD SRU SHTXHQR Q~PHUR GH VRURYDUHV1 (P
FDVRV GH VXVSHLWD GH LQIHFomR/ D VRURORJLD SRGH VHU
XWLOL]DGD FRPR GLDJQyVWLFR1 2 WtWXOR GH DQWLFRUSRV
SRGH YDULDU FRQVLGHUDYHOPHQWH GH DQLPDO SDUD
DQLPDO1 2 WHVWH GH DJOXWLQDomR PLFURVFySLFD XVD
OHSWRVSLUDV YLYDV FRPR DQWtJHQR/ WHP DOWD
VHQVLELOLGDGH H p VRURHVSHFtILFR1 2 WtWXOR 433 p
VXVSHLWR H 533 RX PDLRU p SRVLWLYR/ VHQGR TXH WtWXORV
LJXDLV RX PDLRUHV TXH ;33 LQGLFDP LQIHFomR DWLYD
+48,11 HW DO1/ 4<<;,1

$ OHSWRVSLURVH QRV FDSULQRV/ HQTXDQWR
GRHQoD FOtQLFD/ QmR WHP VLGR UHODWDGD1 1RV FDVRV GH
LQIHFomR QDWXUDO/ RV VLQDLV PDLV HYLGHQWHV VmR= SHUGD
GH SHVR/ LFWHUtFLD/ KHPRJORELQ~ULD/ DQRUH[LD/ OHWDUJLD
H KLSHUWHUPLD/ FRP GXUDomR GR TXDGUR SRU 5 D 7 GLDV>
HP IrPHDV SUHQKHV WrP0VH YHULILFDGR DERUWRV1 1RV
FDVRV GH GRHQoD DJXGD/ SRGH RFRUUHU XPD DOWD WD[D
GH PRUWDOLGDGH +VXSHULRU D 73(,1 1HVWD HVSpFLH/ RV
UHODWRV WrP0VH UHVWULQJLGR j IUHT�rQFLD GH WtWXORV
VRUROyJLFRV HP DQLPDLV DSDUHQWHPHQWH VDXGiYHLV/
VHQGR TXH RV VRURYDUHV PDLV SUHYDOHQWHV VmR
SRPRQD/ DXWXPQDOLV/ VHMURH/ LFWHURKDHPRUUDJLDH/
JULSRW\SKRVD H EDOOXP +:,//,$06/ 4<;4,1

:$1<$1*8 HW DO1 +4<<6,/ QR .HQ\D/
UHODWDUDP TXH D SUHYDOrQFLD GH DQWLFRUSRV DQWL0
OHSWRVSLUDV IRL GH 49/5(1 2V VRURYDUHV DXWXPQDOLV H
KDUGMR IRUDP HQFRQWUDGRV HP WRGDV DV iUHDV GR SDtV/
HQTXDQWR RV VRURYDUHV LFWHURKDHPRUUDJLDH H SRPRQD
IRUDP HQFRQWUDGRV DSHQDV QD UHJLmR RHVWH1 1R 7LURO/
D SUHYDOrQFLD GH DQWLFRUSRV DQWLOHSWRVSLUD HVWXGDGD
HP FDSULQRV IRL 5/4( SDUD R VRURYDU SRL
+&,&(521, HW DO1/ 5333,1 1D %ROtYLD/ GH 54;
FDSULQRV HVWXGDGRV/ 4</:( IRUDP SRVLWLYRV HP
GLOXLomR 433 RX PDLRU SDUD RV VRURYDUHV SRL H
VKHUPDQL SHOD WpFQLFD GH DJOXWLQDomR PLFURVFySLFD
+&,&(521, HW DO1/ 4<<:,1

1D 3DUDtED/ $/9(6 +4<<8, HQFRQWURX 3 D
89( GH FDSULQRV VRUR UHDWRUHV QD SHVTXLVD GH
DJOXWLQLQDV DQWLOHSWRVSLUD1 (P 3HUQDPEXFR/ 66( GRV
FDSULQRV GH QRYH FLGDGHV IRUDP SRVLWLYRV SDUD
OHSWRVSLURVH SHOR WHVWH GH PLFURDJOXWLQDomR1 2V
VRURYDUHV SUHYDOHQWHV IRUDP FDQLFROD H DXWXPQDOLV
+&81+$ HW DO1/ 4<<<,1 1D %DKLD/ :4/9( GRV
FDSULQRV WHVWDGRV SRU &$/'$6 HW DO1 +4<<829,
IRUDP SRVLWLYRV VRURORJLFDPHQWH SDUD OHSWRVSLURVH
VHQGR DXWXPQDOLV/ WDUDVVRYL/ DXVWUDOLV H DQGDPDQD RV
VRURYDUHV PDLV IUHT�HQWHV1 1D UHJLmR GD *UDQGH
3RUWR $OHJUH/ IRUDP GHWHFWDGR 47/5( GH FDSULQRV
VRURORJLFDPHQWH UHDJHQWHV HP WtWXOR D SDUWLU GH 433 H

4</9( HP WtWXOR 831 +RXYH 5:/5( GH FR0
DJOXWLQDo}HV/ H R VRURYDU PDLV HQFRQWUDGR IRL
LFWHURKDHPRUUDJLDH +$%8&+$,0 ) 6&+0,'7/
4<<4,1

1R SUHVHQWH WUDEDOKR/ REMHWLYRX0VH
GHWHUPLQDU D IUHT�rQFLD GH DJOXWLQLQDV DQWL0
OHSWRVSLUDV HP UHEDQKRV FDSULQRV OHLWHLURV GH 48
PXQLFtSLRV GR (VWDGR GR 5LR *UDQGH GR 6XO1

0$7(5,$/ ( 0e72'26

&ROKHUDP0VH 687 DPRVWUDV GH VDQJXH GH
FDSULQRV/ GH YiULDV UDoDV/ PDFKRV H IrPHDV/ DGXOWRV H
MRYHQV/ SURYHQLHQWHV GH 55 FULDWyULRV OLJDGRV j
$VVRFLDomR GRV &DSULQRFXOWRUHV GR 5LR *UDQGH GR
6XO 0 &DSULVXO/ GH 48 PXQLFtSLRV GR 5LR *UDQGH GR
6XO/ SDUD SHVTXLVD GH DJOXWLQLQDV DQWL0OHSWRVSLUDV1 2
VRUR REWLGR IRL FRORFDGR HP IUDVFRV HVWHULOL]DGRV/
WLSR SHQLFLOLQD GH 53P" H DUPD]HQDGRV HP
FRQJHODGRU D 0 53°& DWp R PRPHQWR GR XVR1

3DUD DV SURYDV GH DJOXWLQDomR
PLFURVFySLFDV/ IRUDP XVDGDV FXOWXUDV YLYDV GH
/HSWRVSLUD GRV VHJXLQWHV VRURYDUHV=
LFWHURKDHPRUUDJLDH +5*$,/ FDQLFROD ++RQG
8WUHFK,/ FDVWHORQLV +FDVWHOOyQ 6,/ S\URJLQHV
+6DOLQHP,/ DXWXPQDOLV +$N\DPL $,/ DXVWUDOLV
+%DOOLFR,/ SRPRQD +3RPRQD,/ JULSRW\SKRVD
+0RVNYD 9,/ KDUGMR ++DUGMRSUDWLQR,/ KHEGRPDGLV
++HEGRPDGLV,/ EDWDYLDH +9DQ 7KLHQHQ, H WDUDVVRYL
+3HUHSHOLFLQ,1

$V DPRVWUDV GH VRUR REWLGDV IRUDP
VXEPHWLGRV j SURYD GH DJOXWLQDomR PLFURVFySLFD
XWLOL]DGD SRU 5(&.=,(*(/ +4<<7,1

5(68/7$'26

'RV 55 FULDWyULRV DPRVWUDGRV/ 6 +46/97(,
DSUHVHQWDUDP DQLPDLV UHDJHQWHV HP WtWXOR 433 RX
PDLRU H : +64/;4(,/ HP WtWXOR 831 'DV 687 DPRVWUDV
FROHWDGDV/ 45 +6/7(, DSUHVHQWDUDP WtWXOR 433 RX
PDLRU H 77 +45/8(, UHDJLUDP HP GLOXLomR 4=831 $V
GHPDLV +;7/4(, IRUDP QmR UHDJHQWHV1 6HLV +4/:(,
GRV VRURV UHDJHQWHV HP WtWXOR 433 RX PDLRU R IRUDP
IUHQWH D PDLV GH XP VRURYDU/ FRQVLGHUDQGR0VH/ SDUD
ILQV GH WDEXODomR GRV GDGRV/ R VRURYDU FXMR WtWXOR IRL
PDLV DOWR1 'HQWUH RV VRURV TXH UHDJLUDP HP GLOXLomR
433 RX PDLV/ D GLVWULEXLomR RFRUUHX GD VHJXLQWH
IRUPD= 6 DQLPDLV UHDJHQWHV HP WtWXOR 433> 6 DQLPDLV
UHDJHQWHV HP WtWXOR 533> 8 DQLPDLV UHDJHQWHV HP
WtWXOR 733 H XP DQLPDO UHDJHQWH HP WtWXOR ;33
+7DEHOD 4,1 (P UHODomR DR VRURYDU HQFRQWUDGR/
FRQVLGHUDQGR R WtWXOR 433 RX PDLV/ REWHYH0VH=
LFWHURKDHPRUUDJLDH +5/8(,/ KDUGMR +3/9(, H SRPRQD
+3/6(, +7DEHOD 5,1 +RXYH UHDomR IUHQWH DRV VRURWLSRV
FDQLFROD H ZROIIL HP WtWXOR 831
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$ GLVWULEXLomR GRV VRURYDUHV HP UHODomR
DRV PXQLFtSLRV SRGH VHU REVHUYDGD QD WDEHOD 61 1RV
PXQLFtSLRV GH 9LDPmR/ *ORULQKD/ %HQWR *RQoDOYHV/
2VyULR/ *XDtED/ 0DULDQD 3LPHQWHO/ &DFKRHLULQKD H
(QFDQWDGR QmR VH YHULILFDUDP DQLPDLV UHDJHQWHV HP
WtWXOR VRUROyJLFR PDLRU RX LJXDO D 83> QRV PXQLFtSLRV
GH ,YRWL/ 7DTXDUD/ %DUmR GR 7ULXQIR H *UDYDWDt QmR
VH YHULILFDUDP DQLPDLV UHDJHQWHV HP WtWXOR
VRUROyJLFR PDLRU RX LJXDO D 4331

',6&8662

$ SUHYDOrQFLD HQFRQWUDGD +6/7(, IRL
PHQRU GR TXH D HVSHUDGD/ VHJXQGR RV UHVXOWDGRV
UHJLVWUDGRV SRU $%8&+$,0 ) 6&+0,'7 +4<<4,
+47/5(,/ QD UHJLmR GD *UDQGH 3RUWR $OHJUH1 1R

HQWDQWR/ D SUHYDOrQFLD GH DQLPDLV FRP WtWXOR
VRUROyJLFR 83 +45/8(, IRL PDLV SUy[LPD GR
DQWHULRUPHQWH HQFRQWUDGR SRU HVWHV PHVPRV DXWRUHV
+4</9(,1 (VWD GLIHUHQoD SRGH HVWDU UHODFLRQDGD DR
IDWR GH TXH R WtWXOR VRUROyJLFR SRGH YDULDU GH DQLPDO
SDUD DQLPDO H GHVFRQKHFH0VH D SHUPDQrQFLD GHVWH
WtWXOR HP FDSULQRV QDWXUDOPHQWH LQIHFWDGRV1

6HJXLQGR D LGpLD GH 48,11 HW DO1 +4<<;,/
GH TXH HP XPD UHJLmR SDUWLFXODU Ki XP SHTXHQR
Q~PHUR GH VRURYDUHV FDXVDQGR LQIHFomR/ RV
VRURYDUHV XWLOL]DGRV QHVWH HVWXGR IRUDP VHOHFLRQDGRV
HQTXDQWR UHSUHVHQWDWLYRV GRV VRURYDUHV SUHYDOHQWHV
LQIHFWDQGR RXWUDV HVSpFLHV GH DQLPDLV GH SURGXomR
HP QRVVR (VWDGR1 2V VRURYDUHV HQFRQWUDGRV
+LFWHURKDHPRUUDJLDH/ SRPRQD H KDUGMR, GLVFRUGDP
GRV GDGRV UHJLVWUDGRV HP HVWXGRV QD HVSpFLH FDSULQD
QR %UDVLO/ EHP FRPR HP RXWURV SDtVHV VHQGR
HVSHUDGR TXH RV VRURWLSRV FDXVDGRUHV GH GRHQoD QRV
DQLPDLV YDULHP HQWUH SDtVHV H HQWUH UHJL}HV1

(PERUD WHQKDPRV HQFRQWUDGR DQLPDLV
FRP WtWXOR VRUROyJLFR 533/ 733 H ;33/ R TXH
FDUDFWHUL]DULD LQIHFomR FU{QLFD QRV SULPHLURV H DWLYD
QRV ~OWLPRV/ QmR KRXYH UHODWR GH VLQWRPDWRORJLD
FOtQLFD FRPSDWtYHO FRP OHSWRVSLURVH QRV FULDWyULRV
GH RULJHP GHVWHV DQLPDLV/ R TXH WDPEpP WHP VLGR
REVHUYDGR SRU RXWURV DXWRUHV1

7HQGR HP YLVWD TXH RV DQLPDLV
DPRVWUDGRV QR SUHVHQWH HVWXGR VmR DQLPDLV GH
FDEDQKD +PDWUL]HV H UHSURGXWRUHV SDUD
FRPHUFLDOL]DomR,/ D HVWUXWXUD GH SURGXomR H PDQHMR/
FRPR VHPL0FRQILQDPHQWR RX FRQILQDPHQWR/
DOLPHQWDomR HTXLOLEUDGD/ FRQWUROH GH URHGRUHV H
YHWRUHV/ SURJUDPD VDQLWiULR GH YDFLQDo}HV H
HYHUPLQDo}HV/ HQWUH RXWURV/ VmR IDWRUHV
GLIHUHQFLDGRUHV GRV GHPDLV VLVWHPDV GH SURGXomR
+IDPLOLDU/ FRRSHUDWLYDGR/ HQWUH RXWURV,/ RV TXDLV
SRGHULDP LQIOXHQFLDU QHVWHV UHVXOWDGRV1

(PERUD $/9(6 +4<<8, WHQKD REVHUYDGR
TXH H[LVWH DVVRFLDomR HQWUH D SURSRUomR GH DQLPDLV
VRUR0UHDJHQWHV SDUD D OHSWRVSLURVH H RV tQGLFHV
SOXYLRPpWULFRV DFXPXODGRV/ PDV QmR FRP DV
YDULiYHLV WHPSHUDWXUD DPELHQWH H R WLSR GH PDQHMR
]RRVDQLWiULR/ HVWHV DVSHFWRV QmR IRUDP FRQWHPSODGRV
QR SUHVHQWH WUDEDOKR/ R TXH QRV SHUPLWH GHVHQKDU XP
HVWXGR IXWXUR TXH FRQWHPSOH D HVWUXWXUD
HSLGHPLROyJLFD GD OHSWRVSLURVH HP UHEDQKRV
FDSULQRV GR (VWDGR/ XPD YH] TXH D LQIHFomR SRU
OHSWRVSLUD HVWi SUHVHQWH HP FDSULQRV OHLWHLURV QR
(VWDGR GR 5LR *UDQGH GR 6XO H H[LVWH PDLV GH XP
VRURYDU FDXVDQGR LQIHFomR1

&21&/862

$ LQIHFomR SRU OHSWRVSLUD HVWi SUHVHQWH
QRV FDSULQRV OHLWHLURV QR (VWDGR GR 5LR *UDQGH GR
6XO FRP SUHYDOrQFLD GRV VRURYDUHV
LFWHURKDHPRUUDJLDH/ KDUGMR H SRPRQD1

7DEHOD 4 0 1~PHUR GH FDSULQRV UHDJHQWHV DR WHVWH GH
VRURDJOXWLQDomR PLFURVFySLFD HP WtWXOR 433 RX
PDLRU/ IUHQWH VRURYDUHV GH /HSWRVSLUD LQWHUURJDQV
SUHYDOHQWHV HP 48 PXQLFtSLRV GR (VWDGR GR 5LR
*UDQGH GR 6XO1

7Ë78/26

62529$5(6 433 533 733 ;33 7RWDO

LFWHURKDHPRUUDJLDH 5 6 6 4 <
KDUGMR 4 0 4 0 5
SRPRQD 0 0 4 0 4
7RWDO 36 36 38 4 45

7DEHOD 5 0 )UHT�rQFLD GH VRURYDUHV UHDJHQWHV DR WHVWH GH
DJOXWLQDomR PLFURVFySLFD SDUD OHSWRVSLUD HP 687
VRURV GH FDSULQRV GH 48 PXQLFtSLRV GR (VWDGR GR
5LR *UDQGH GR 6XO1

326,7,926

62529$5(6 1� (

LFWHURKDHPRUUDJLDH < 5/8
KDUGMR 5 3/9
SRPRQD 4 3/6
7RWDO 45 6/7

7DEHOD 6 0 'LVWULEXLomR GRV VRURYDUHV GH /HSWRVSLUD LQWHUURJDQV
LQIHFWDQGR FDSULQRV/ HP 48 PXQLFtSLRV GR (VWDGR GR 5LR
*UDQGH GR 6XO1

081,&Ë3,2 62529$5(6

)DUURXSLOKD LFWHURKDHPRUUDJLDH/ SRPRQD/ KDUGMR
3RUWR $OHJUH LFWHURKDHPRUUDJLDH/ KDUGMR
6mR /HRSROGR LFWHURKDHPRUUDJLDH

,YRWL LFWHURKDHPRUUDJLDH/ SRPRQD
7DTXDUD LFWHURKDHPRUUDJLDH/ FDQLFROD/ SLURJ\QHV/ SRPRQD
*UDYDWDt SRPRQD

%DUmR GR 7ULXQIR SRPRQD
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5()(5Ç1&,$6 %,%/,2*5È),&$6

$/9(6/ &1-1 ,QIOXrQFLD GH IDWRUHV DPELHQWDLV VREUH D
SURSRUomR GH FDSULQRV VRUR0UHDWRUHV SDUD D OHSWRVSLURVH
HP FLQFR FHQWURV GH FULDomR GR HVWDGR GD 3DUDtED/ %UDVLO1
6mR 3DXOR/ 63/ 4<<81 437S1 7HVH +'RXWRUDGR, ± &XUVR GH
3yV0JUDGXDomR HP 0HGLFLQD 9HWHULQiULD H =RRWHFQLD/
8QLYHUVLGDGH GH 6mR 3DXOR/ 4<<81

$%8&+$,0/ '101/ 6&+0,'7/ 91 3UHYDOrQFLD GD /HSWRVSLURVH
HP FDSULQRV SURYHQLHQWHV GH SURSULHGDGHV GD *UDQGH 3RUWR
$OHJUH1 $UTXLYRV GD )DFXOGDGH GH 9HWHULQiULD/ 3RUWR
$OHJUH/ Y14</ S148 0 4</ 4<<41

&$/'$6/ (101/ 9,(*$6/ (1 GH $1/ 5(,6/ 51 GH 61/ HW DO1 (VWXGR
FRPSDUDWLYR HQWUH HVWLUSHV GH /1 LQWHUURJDQV H /1 ELIOH[D QR
GLDJQyVWLFR GH WULDJHP GH OHSWRVSLUD HP DQLPDLV1 $UTXLYRV
GD (VFROD GH 0HGLFLQD 9HWHULQiULD GD 8QLYHUVLGDGH
)HGHUDO GD %DKLD/ 6DOYDGRU/ Y14;/ Q14/ S1459 0 473/ 4<<8291

&,&(521,/ /1/ %$572/,1,/ $1/ 3,172/ $1/ HW DO1 6HURORJLFDO
VXUYH\ RI OHSWRVSLUDO LQIHFWLRQV LQ VKHHS/ JRDWV DQG GRJV LQ
&RUGLOOHUD 3URYLQFH/ %ROLYLD1 1HZ 0LFURELRORJ\/ Q153/ Y14/
S1:: 0 ;4/ 4<<:1

&,&(521,/ /1/ /20%$5'2/ '1/ 3,172/ $1/ HW DO1 3UHYDOHQFH
RI DQWLERGLHV WR /HSWRVSULD VHURYDUV LQ VKHHS DQG JRDWV LQ
$OWR $GLJH06RXWK 7\URO1 -RXUQDO 9HW 0HG % ,QIHFW 'LV 9HW
3XEOLF +HDOWK/ Y17:/ Q16/ S154: 0 556/ 53331

&81+$/ (1/131/ 027$/ 51$1/ 0(,5(/(6/ /1/ HW DO1 3HVTXLVD
GH DJOXWLQLQDV DQWLOHSWRVSLUDV HP VRURV GH FDSULQRV QR (VWDGR
GH 3HUQDPEXFR/ %UDVLO1 5HYLVWD %UDVLOHLUD GH 0HGLFLQD
9HWHULQiULD1 Y154/ Q14/ S16; 0 73/ 4<<<1

2/,9(,5$/ 61 /HSWRVSLUD1 ,Q= *8(55(,52/ 01 +HG,11
%DFWHULRORJLD1 3RUWR $OHJUH = 6XOLQD/ 4<;71 &DS16<1 S1796 0
7;61

48,11/ 31-1/ &$57(5/ 01(1/ 0$5.(</ %1.1/ HW DO1 &OLQLFDO
0LFURELRORJ\1 /RQGRQ = 0RVE\/ 4<<;1 97;S1 &DS1 64= 7KH
VSLURFKDHWV= S15<5063<1

5(&.=,(*(// $101 GDO 61 /HSWRVSLURVH= VHQVLELOLGDGH H
HVSHFLILFLGDGH GR WHVWH GH GLDJQyVWLFR SRU VRURDJOXWLQDomR
PLFURVFySLFD HP ERYLQRV FRP SUHVHQoD UHQDO GR DJHQWH1
3RUWR $OHJUH/ 56/ 4<<71 94S1 'LVVHUWDomR +0HVWUDGR, ±
&XUVR GH 3yV0JUDGXDomR HP &LrQFLDV 9HWHULQiULDV/
8QLYHUVLGDGH )HGHUDO GR 5LR JUDQGH GR 6XO/ 4<<71

75$%8/6,/ 51// &$67521$1)131 (VSLURTXHWtGHRV1 ,Q=
75$%8/6,/ 51// $/7(57+80/ )1/ *203(57=/ 21)1/ HW
DO1 0LFURELRORJ\1 61HG1 6mR 3DXOR = $WHQHX/ 4<<<1 &DS174/
S1648 0 6531

:$1<$1*8/ 61:1/ $1*2/,2/ $1/ :$0:$<,/ +101
)XUWKHU VHURORJLFDO HYLGHQFH IRU FDSULQH OHSWRVSLURVLV LQ
.HQ\D1 (DVW0$IULFDQ0$JULFXOWXUDO0DQG0)RUHVWU\ -RXUQDO/
Y18</ Q15/ S146: 0 476/ 4<<61

:,//,$06/ &161)1 'LVHDVHV1 ,Q= *$/// &1 +HG,1 *RDW
SURGXFWLRQ1 /RQGRQ = $FDGHPLF/ 4<;41 S1766 0 7;:1


