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/DERUDWRULR�GH�DQiOLVLV�GH�
6HPLOODV�\�%DQFR�UHJLRQDO�
GH�6HPLOODV�GH�OD�)DFXOWDG�
GH�&LHQFLDV�)RUHVWDOHV
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+RMDV� &RPSXHVWDV�� SLQDGDV�� DOWHUQDV��
TXH� DOFDQ]DQ� JUDQ� ORQJLWXG�� FRQ�
SUHVHQFLD�GH�SHORV�
)ORUHV� GLVSXHVWDV�HQ�LQIORUHVFHQFLDV�HQ�
SDQtFXODV�PX\�JUDQGHV�
)UXWRV�� FiSVXOD� SLULIRUPH�� FDVWDxD�
RVFXUR� FRQ SXQWRV� FODURV�� GHKLVFHQWH��
TXH� VH� DEUH� HQ� �� YDOYDV� )UXWRV�
FRQWLHQHQ� HQ� SURPHGLR� � ��� VHPLOODV
�)LJ����
6HPLOODV� &DVWDxDV��DODGDV� �)LJ����
&RWLOHGRQHV� REORQJRV�� FRORU� YHUGH�
FODUR �*$57/$1'�HW�DO������ �)LJ����
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)ORUDFLyQ��VHSWLHPEUH�D�QRYLHPEUH
)UXFWLILFDFLyQ��GH�IHEUHUR�D�MXQLR�
'LVSHUVLyQ��MXQLR�DJRVWR�
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&RVHFKD� VH� UHDOL]D� HQ� HO� iUERO� DQWHV� \�
DO� LQLFLR� GH� OD� GLVSHUVLyQ�� FXDQGR�
DOJXQRV� IUXWRV� FRPLHQ]DQ� D� DEULUVH��
JHQHUDOPHQWH�HQWUH�MXQLR�D�DJRVWR�
$FRQGLFLRQDPLHQWR� ORV� IUXWRV� VRQ�
SXHVWRV�HQ�DPELHQWHV�YHQWLODGRV�\�VHFRV�
KDVWD� TXH� VH� DEUDQ� VRORV�� HQ� FDVR� GH�
UHTXHULU� DLUH� FDOLHQWH�� � QR� GHEH� VXSHUDU�
ORV����&�
1XPHUR�GH�VHPLOODV�SRU�NJ� ������D�
������VHPLOODV�NJ�
$OPDFpQ� SXHGHQ� VHU� DOPDFHQDGDV�
VHFDV�� HQ� HQYDVHV� KHUPpWLFRV� \� HQ� IUtR��
SRU�YDULRV�DxRV�
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7UDWDPLHQWR� SUHJHUPLQDWLYR� QR�
UHTXLHUH�
3RGHU�JHUPLQDWLYR�����D������FXDQGR�
VH� WUDWD� GH� VHPLOODV� FRVHFKDGDV� HQ� VX�
PRPHQWR�ySWLPR�GH�FRVHFKD�
6LHPEUD� VHPEUDU� GLUHFWDPHQWH� ��
VHPLOOD� HQ� FDGD� HQYDVH�� ,QLFLD� VX�
JHUPLQDFLyQ� D� ORV �� D� ��� GtDV�� /D�
JHUPLQDFLyQ� HV� KRPRJpQHD� \� VH�
FRPSOHWD�D�ORV����GtDV�
(QYDVHV� EROVDV� GH� SROLHWLOHQR� \�R� HQ�
WXEHWHV�
6XVWUDWRV� SXHGH� XWLOL]DUVH� PDQWLOOR� GH�
PRQWH� VROR� R� FRQ� WLHUUD� DUFLOORVD�� DVt�
FRPR� WDPELpQ� FRUWH]D� GH� SLQR�
FRPSRVWDGD� FRQ� ���� D� �� .J�� GH�
IHUWLOL]DQWH�GH�OLEHUDFLyQ�OHQWD�SRU�PHWUR�
F~ELFR�GH�VXVWUDWR�
3ODJDV� HQ� YLYHUR� QR� VH� REVHUYDURQ�
SODJDV�R�HQIHUPHGDGHV�
7LHPSR� GH� YLYHUL]DFLyQ� HV� GH� �� D� ��
PHVHV�� ORJUiQGRVH� DOWXUD� WRWDO� ��� D� ���
FP�� GHSHQGLHQGR� GHO� VLVWHPD� GH�
SURGXFFLyQ���)LJ����\���
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([LJHQFLD� OXPtQLFD�� HV� XQD� HVSHFLH�
KHOLyILWD���(,%/�HW�DO��������
+iELWR� GH� FUHFLPLHQWR� SUHVHQWD�
FUHFLPLHQWR� PRQRSyGLFR� HQ� OD� SULPHUD�
HWDSD��(,%/�HW�DO��������
6HQVLELOLGDG� D� KHODGDV� HV� VHQVLEOH� HQ�
ORV�SULPHURV� DxRV�� OXHJR�GHVDUUROOD�XQD�
\HPD�WROHUDQWH���(,%/�HW�DO��������
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0pWRGRV� GH� SODQWDFLyQ�� 3ODQWDV� GH�
WXEHWHV� FRQ� ��� D� ��� � FP� GH� DOWXUD���
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5HTXLHUH�XQ�SR]R�SURIXQGR�DO�PRPHQWR�GH�OD�SODQWDFLyQ�
����FP�D��P���3ODQWDGD� D�FLHOR�DELHUWR�HQ�SODQWDFLRQHV�
PL[WDV� �SURWHJLGDV� � SRU� OD� YHJHWDFLyQ� QDWXUDO�
FLUFXQGDQWH�� \�R� HQ� HQULTXHFLPLHQWR� �VH� UHFRPLHQGD�
SRFRV� HMHPSODUHV� HQ�PH]FOD� SDUD�PLQLPL]DU� GDxRV� SRU�
SODJDV���(,%/�HW�DO���������
3ODJDV� HQ� SODQWDFLRQHV� \� HQ� HQULTXHFLPLHQWR� HV�
DIHFWDGR� SRU� XQD� SODJD� GHQRPLQDGD� PDULSRVLWD� GHO�
FHGUR���+\SVLSK\OOD�JUDQGHOOD���(,%/�HW�DO��������

'DWRV� GH� FUHFLPLHQWR� FUHFH� ELHQ� DXQ� HQ� VXHORV�
PHGLDQDPHQWH� IpUWLOHV�� WLHQHQ� XQ� FUHFLPLHQWR� GH� ���
FP�DxR� GH� DOWXUD� �H[SHULHQFLDV� ORFDOHV�� �(,%/� HW� DO��
��������)LJ�����

)LJXUD ���&HGUHOD�ILVVLOLV��)UXWRV�

)LJXUD ���&HGUHOD�ILVVLOLV��6HPLOODV�

)LJXUD �� &HGUHOD� ILVVLOLV�� 'HWDOOH� GH�
FRWLOpGRQHV�\�SULPHU�SDU�GH�KRMDV�

)L

)LJXUD ���&HGUHOD� ILVVLOLV�� 3ODQWLQHV� HQ� WXEHWHV�
GH�����FP� D�ORV���PHVHV��

)LJXUD ���&HGUHOD� ILVVLOLV�� 3ODQWtQ� HQ� WXEHWH� GH�
����FP� D�ORV���PHVHV��
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)LJXUD ���&HGUHOD�ILVVLOLV��3ODQWDV�D�FDPSR��D�ORV���
�GRV��DxRV�GH�OD�SODQWDFLyQ��SURWHJLGDV�SRU�ODV�PDOH]DV�
RULJLQDGDV�HQ�OD�VXFHVLyQ�LQLFLDO��
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&$59$/+2� 3� (� 5�� ������ (VSHFLHV� IORUHVWDLV�
EUDVLOHLUDV�� 5HFRPHQGDFRHV� VLOYLFXOWXUDLV��
SRWHQFLDOLGDGHV� H� XVR� GD PDGHLUD�� (0%5$3$��
&13)�63��%UDVLO������SS�
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67$6,�0��������(VSHFLHV�IRUHVWDOHV�QDWLYDV�GH�OD�6HOYD�
3DUDQDHQVH�� �� )LFKDV� GH� GLYXOJDFLyQ�� )RUPDWR� &'��
3HFRP�)RUHVWDO�6�$���)�&�)�� 81D0��

(,%/� %�� 9(5$�� 0e1'(=�� ������ 6LOYLFXOWXUD� GH�
GLH]� iUEROHV� QDWLYRV� FRQ� SRWHQFLDOLGDGHV� SDUD� OD�
SURGXFFLyQ� GH� PDGHUD� \� RWURV� XVRV� DOWHUQDWLYRV��
6$*3\$�3($���)&)�8QD0��
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277(1:(//(5� *� )�� ������ 'HVFULSFLyQ� \�
UHFRQRFLPLHQWR�GH�ODV�SULQFLSDOHV�HVSHFLHV�IRUHVWDOHV�GH�
OD� 6HOYD�0LVLRQHUD� HQ� HO� HVWDGR� GH� SOiQWXODV�� 3ULPHUD�
HQWUHJD��<Y\UDUHWD��������������


