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´6H�YRFr� FRQKHFH�R� LQLPLJR� H� FRQKHFH�D� VL�PHVPR�

QmR�SUHFLVD�WHPHU�R�UHVXOWDGR�GH�FHP�EDWDOKDV��6H

YRFr� VH� FRQKHFH�PDV� QmR� FRQKHFH� R� LQLPLJR�� SDUD

FDGD�YLWyULD�VRIUHUi�WDPEpP�XPD�GHUURWD��6H�YRFr

QmR� FRQKHFH� R� LQLPLJR� QHP� D� VL� PHVPR�� SHUGHUi

WRGDV�DV�EDWDOKDVµ�

6XQ�7]X

�$�$UWH�GD�*XHUUD��VHF��9�D�&���

��� $35(6(17$d­2

(VWH�FDStWXOR�WUDoD�XPD�YLVmR�UHWURVSHFWLYD�H�SURVSHFWLYD�VREUH�D�WHFQRORJLD

GH�*HRSURFHVVDPHQWR��QHFHVViULD�SDUD�VLWXDU�R�WHPD�GHVWD�WHVH��RQGH�FRQVLGHUDPRV�D

H[LVWrQFLD�GH�WUrV�JHUDo}HV�GH�VLVWHPDV�GH�LQIRUPDomR�JHRJUiILFD�

$�SULPHLUD�JHUDomR� �´&$'�FDUWRJUiILFRµ��FDUDFWHUL]D�VH�SRU�VLVWHPDV�KHUGHLURV

GD� WUDGLomR� GH� &DUWRJUDILD�� FRP� VXSRUWH� GH� EDQFRV� GH� GDGRV� OLPLWDGR� H� FXMR

SDUDGLJPD�WtSLFR�GH� WUDEDOKR�p�R�PDSD� � �FKDPDGR�GH�´FREHUWXUDµ�RX�GH�´SODQR�GH

LQIRUPDomRµ���'HVHQYROYLGRV� D�SDUWLU� GD� LQtFLR�GD�GpFDGD�GH����SDUD� DPELHQWHV� GD

FODVVH�9$;�H���D�SDUWLU�GH��������SDUD�VLVWHPDV�3&�'26��HVWD�FODVVH�GH�VLVWHPDV�p

XWLOL]DGD�SULQFLSDOPHQWH�HP�SURMHWRV�LVRODGRV���VHP�D�SUHRFXSDomR�GH�JHUDU�DUTXLYRV

GLJLWDLV� GH� GDGRV�� (VWD� JHUDomR� WDPEpP� SRGH� VHU� FDUDFWHUL]DGD� FRPR� VLVWHPDV

RULHQWDGRV�D�SURMHWR��´SURMHFW�RULHQWHG�*,6µ��

$�VHJXQGD�JHUDomR�GH�6,*V��´EDQFR�GH�GDGRV�JHRJUiILFRµ��FKHJRX�DR�PHUFDGR

QR�LQtFLR�GD�GpFDGD�GH����H�FDUDFWHUL]D�VH�SRU�VHU�FRQFHELGD�SDUD�XVR�HP�DPELHQWHV

FOLHQWH�VHUYLGRU�� DFRSODGR� D� JHUHQFLDGRUHV� GH� EDQFRV� GH� GDGRV� UHODFLRQDLV� � H� FRP

SDFRWHV� DGLFLRQDLV� SDUD� SURFHVVDPHQWR� GH� LPDJHQV�� 'HVHQYROYLGD� HP� DPELHQWHV
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PXOWLSODWDIRUPD��81,;��26����:LQGRZV��FRP�LQWHUIDFHV�EDVHDGDV�HP� MDQHODV�� HVWD

JHUDomR� WDPEpP� SRGH� VHU� YLVWD� FRPR� VLVWHPDV� SDUD� VXSRUWH� j� LQVWLWXLo}HV

�´HQWHUSULVH�RULHQWHG�*,6µ��

3RGH�VH�SUHYHU��SDUD�R�ILQDO�GD�GpFDGD�GH�����R�DSDUHFLPHQWR�GH�XPD� WHUFHLUD

JHUDomR�GH�6,*V��´ELEOLRWHFDV�JHRJUiILFDV�GLJLWDLVµ�RX�´FHQWURV�GH�GDGRV�JHRJUiILFRVµ��

FDUDFWHUL]DGD�SHOR�JHUHQFLDPHQWR�GH�JUDQGHV�EDVHV�GH�GDGRV�JHRJUiILFRV��FRP�DFHVVR

DWUDYpV�GH�UHGHV�ORFDLV�H�UHPRWDV��FRP�LQWHUIDFH�YLD�:::��:RUOG�:LGH�:HE��

3DUD�HVWD� WHUFHLUD�JHUDomR��R�FUHVFLPHQWR�GRV�EDQFRV�GH�GDGRV�HVSDFLDLV�H� D

QHFHVVLGDGH� GH� VHX� FRPSDUWLOKDPHQWR� FRP� RXWUDV� LQVWLWXLo}HV� UHTXHU� R� UHFXUVR� D

WHFQRORJLDV�FRPR�EDQFRV�GH�GDGRV�GLVWULEXtGRV�H�IHGHUDWLYRV��(VWHV�VLVWHPDV�GHYHUmR�VHJXLU

RV� UHTXLVLWRV� GH� LQWHURSHUDELOLGDGH�� GH� PDQHLUD� D� SHUPLWLU� R� DFHVVR� GH� LQIRUPDo}HV

HVSDFLDLV�SRU�6,*V�GLVWLQWRV�

$�WHUFHLUD�JHUDomR�GH�6,*�SRGH�DLQGD�VHU�YLVWD�FRPR�R�GHVHQYROYLPHQWR�GH

VLVWHPDV� RULHQWDGRV� SDUD� WURFD� GH� LQIRUPDo}HV� HQWUH� XPD� LQVWLWXLomR� H� RV� GHPDLV

FRPSRQHQWHV�GD�VRFLHGDGH��´VRFLHW\�RULHQWHG�*,6µ��

$�ILJXUD�����LOXVWUD�D�HYROXomR�GD�WHFQRORJLD�GH�*HRSURFHVVDPHQWR�

CAD, Cartografia

Desenho de Mapas

Projetos isolados

Pacotes separados 

Tecnologia

Uso princ.

Ambiente

Sistemas 

 

BDados, Imagens

Análise Espacial

Cliente-servidor

Software integrado

Sist. Distribuídos

Centro Dados 

Multi-servid., WWW

Interoperabilidade

1a. geração 2a. geração   3a. geração

(1983-1990) (1990-1997)   (1997-?)

)LJXUD�������(YROXomR�GD�WHFQRORJLD�GH�6,*�

$�HYROXomR�GD�WHFQRORJLD�H�XVR�GH�6,*�VHUmR�GHWDOKDGDV�QDV�VHo}HV�VHJXLQWHV�

1D� VHomR� ����� GHVFUHYHPRV� EUHYHPHQWH� DV� FDUDFWHUtVWLFDV� GD� SULPHLUD� JHUDomR�� $

VHomR�����FRQWpP�XPD�GLVFXVVmR�HP�PDLRU�GHWDOKH� VREUH�DV�SDUWHV�FRQVWLWXLQWHV�GH



29

XP�6,*�GH�VHJXQGD�JHUDomR��´EDQFR�GH�GDGRV�JHRJUiILFRµ���$�VHomR�����LQFOXL�XPD

DSUHVHQWDomR�GRV�SULQFLSDLV�DVSHFWRV�GH�XPD�ELEOLRWHFD�JHRJUiILFD�GLJLWDO�

��� $�35,0(,5$�*(5$d­2��&$'�&$572*5È),&2

����� &$5$&7(5,=$d­2

$� SULPHLUD� JHUDomR� GH� 6,*� FDUDFWHUL]D�VH� SRU� VLVWHPDV� FRP� RSHUDo}HV

JUiILFDV� H� GH� DQiOLVH� HVSDFLDO� VREUH� DUTXLYRV� �´IODW� ILOHVµ��� 6XD� OLJDomR� FRP

JHUHQFLDGRUHV� GH� EDQFRV� GH� GDGRV� p� SDUFLDO� �SDUWH� GDV� LQIRUPDo}HV� GHVFULWLYDV� VH

HQFRQWUD�QR�VLVWHPD�GH�DUTXLYRV��RX�LQH[LVWHQWH�

0DLV� DGHTXDGRV� j� UHDOL]DomR� GH� SURMHWRV� GH� DQiOLVH� HVSDFLDO� VREUH� UHJL}HV� GH

SHTXHQR� H� PpGLR� SRUWH�� HVWHV� VLVWHPDV� HQIDWL]DP� R� DVSHFWR� GH� PDSHDPHQWR�� 2

VLVWHPD� SHUPLWH� D� HQWUDGD� GH� GDGRV� VHP� GHILQLomR� SUpYLD� GR� HVTXHPD� FRQFHLWXDO�

DVVHPHOKDQGR�VH� DVVLP� D� DPELHQWHV� GH� &$'� TXH� SRVVXHP� D� FDSDFLGDGH� GH

UHSUHVHQWDU� SURMHo}HV� FDUWRJUiILFDV� H� GH� DVVRFLDU� DWULEXWRV� D� REMHWRV� HVSDFLDLV�� 3RU

IRUoD� GH� VXD� FRQFHSomR�� WDLV� DPELHQWHV� QmR� SRVVXHP� VXSRUWH� DGHTXDGR� SDUD

FRQVWUXLU�JUDQGHV�EDVHV�GH�GDGRV�HVSDFLDLV�

����� 87,/,=$d­2

$�SULPHLUD�H�QDWXUDO�XWLOL]DomR�GRV�6,*V�QD�PDLRULD�GDV�RUJDQL]Do}HV�p�FRPR

IHUUDPHQWDV�SDUD�SURGXomR�GH�PDSHDPHQWR�EiVLFR��'DGD�D�FDUrQFLD�GH�LQIRUPDo}HV

DGHTXDGDV� SDUD� D� WRPDGD� GH� GHFLV}HV� VREUH� SUREOHPDV� XUEDQRV� H� DPELHQWDLV� QR

%UDVLO��HVWD�PDQHLUD�GH�XWLOL]DU�D�WHFQRORJLD�GH�*HRSURFHVVDPHQWR�Mi�UHSUHVHQWD�XPD

YDOLRVD�FRQWULEXLomR��'HVDIRUWXQDGDPHQWH��PXLWDV�LQVWLWXLo}HV�WRPDP�SRXFR�FXLGDGR

HP�PDQWHU�XPD�EDVH�GH�GDGRV�GLJLWDO�GH�VHXV�UHVXOWDGRV��(P�FRQVHT�rQFLD��PXLWRV

WUDEDOKRV�GH�JUDQGH�LPSRUWkQFLD�HVWmR�LQDFHVVtYHLV�

3DUD�FLWDU�DSHQDV�XP�H[HPSOR��R�SURMHWR�´626��0DWD�$WOkQWLFDµ�UHDOL]RX�XP

GRV�PDLRUHV�HVWXGRV�PXQGLDLV�FRP�D�WHFQRORJLD�GH�6,*��)RUDP���SURGX]LGDV�PDLV�GH

����FDUWDV�QD�HVFDOD������������FRQWHQGR�R�OHYDQWDPHQWR�GH�WRGRV�RV�UHPDQHVFHQWHV

GD� IORUHVWD� WURSLFDO� RULJLQDO�� D� SDUWLU� GD� IRWR�LQWHUSUHWDomR� GH� LPDJHQV� GH� VDWpOLWH�
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$SHVDU� GR� H[FHOHQWH� UHVXOWDGR� REWLGR�� QmR� KRXYH� R� FXLGDGR� GH� FRQVROLGDU� RV

UHVXOWDGRV�QXP�EDQFR�GH�GDGRV�JHRJUiILFRV�
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��� $�6(*81'$�*(5$d­2��%$1&26�'(�'$'26�*(2*5È),&26

����� &$5$&7(5,=$d­2

$�VHJXQGD�JHUDomR�GH� VLVWHPDV� VH� FDUDFWHUL]D�SRU� VLVWHPDV� FRQFHELGRV� SDUD

RSHUDU�FRPR�XP�EDQFR� GH� GDGRV� JHRJUiILFR��HQWHQGLGR�FRPR�XP�EDQFR�GH�GDGRV�QmR�

FRQYHQFLRQDO� DRQGH� RV� GDGRV� WUDWDGRV� SRVVXHP�� DOpP� GH� DWULEXWRV� GHVFULWLYRV�� XP

UHSUHVHQWDomR�JHRPpWULFD�QR�HVSDoR�JHRJUiILFR�

$�VHJXQGD�JHUDomR�GH�VLVWHPDV�DLQGD�HVWi�HP�GHVHQYROYLPHQWR��FRP�QRYRV

SURGXWRV�VHQGR�SURMHWDGRV�H�ODQoDGRV��1HQKXP�SURGXWR�GLVSRQtYHO�QR�PHUFDGR�KRMH

DWHQGH�SOHQDPHQWH�DRV�UHTXLVLWRV�DTXL�GLVFXWLGRV��HPERUD�RV�SULQFLSDLV�IDEULFDQWHV�GH

VLVWHPDV�WHQKDP�LQGLFDGR�SODQRV�HP�GLUHo}HV�FRPSDWtYHLV�FRP�DV�GLVFXWLGDV�D�VHJXLU�

����� 5(48,6,726

$�H[WHQVmR�GD� WHFQRORJLD�GH�EDQFRV�GH�GDGRV�SDUD� WUDWDU�GDGRV�JHRJUiILFRV

UHTXHU�DYDQoRV�HP�YiULRV�SRQWRV��LQFOXVLYH�

• 0RGHODJHP�FRQFHLWXDO

 $YDQoRV�QD�PRGHODJHP�FRQFHLWXDO�HP�*HRSURFHVVDPHQWR�VmR�QHFHVViULRV

SDUD� TXHEUDU� D� GLFRWRPLD�PDWULFLDO�YHWRULDO� �1&*,$�� ������ H� SDUD� JHUDU

LQWHUIDFHV�FRP�PDLRU�FRQWH~GR�VHPkQWLFR��(JHQKRIHU��������

• ,QWHJUDomR�6HQVRULDPHQWR�5HPRWR���*HRSURFHVVDPHQWR

 3DUD� DSOLFDo}HV� DPELHQWDLV�� XP� GRV� UHTXLVLWRV� PDLV� LPSRUWDQWHV� SDUD� D

DQiOLVH�HVSDFLDO�p�D�LQWHJUDomR�HQWUH�PDSDV�WHPiWLFRV��PRGHORV�GH�WHUUHQR

H�LPDJHQV�GH�VDWpOLWHV��(KOHUV�HW�DO���������

 0RWLYDomR� DGLFLRQDO� DGYpP� GR� JUDQGH� SURJUHVVR� UHFHQWH� QD� iUHD� GH

3URFHVVDPHQWR� GH� ,PDJHQV� GH� 6DWpOLWH�� FRP� D� GLVSRQLELOLGDGH� GH� QRYRV

VHQVRUHV� �FRPR� RV� UDGDUHV� GH� DEHUWXUD� VLQWpWLFD�� H� GH� WpFQLFDV� GH

LQWHUSUHWDomR�DXWRPiWLFD��FRPR�D�VHJPHQWDomR�H�UHGHV�QHXUDLV��

• 5HSUHVHQWDo}HV�7RSROyJLFDV�HP�0~OWLSODV�(VFDODV�H�3URMHo}HV
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 2�JHUHQFLDPHQWR�GH�XP�EDQFR�GH�GDGRV�JHRJUiILFR�GH�JUDQGHV�GLPHQV}HV

UHTXHU�TXH�VH�PDQWHQKDP�P~OWLSODV�UHSUHVHQWDo}HV�JHRPpWULFDV�DVVRFLDGDV

DR�PHVPR� GDGR� JHRJUiILFR��4XH� VH� SHQVH�� SRU� H[HPSOR�� QDV� GLIHUHQWHV

UHSUHVHQWDo}HV� DVVRFLDGDV� DR� ULR� $PD]RQDV� QXP� EDQFR� GH� GDGRV� TXH

FXEUD� WRGD�D�UHJLmR�H�TXH�HVWHMD�SDUWLFLRQDGR�JHRJUDILFDPHQWH�GH�DFRUGR

FRP�RV�IXVRV�870��(P�FDVRV�FRPR�HVWH��R�VLVWHPD�GHYH�VHSDUDU�R�GDGR

GH�VXD�UHSUHVHQWDomR�H�JDUDQWLU�D�XQLFLGDGH�GH�GHVFULomR�

• /LQJXDJHQV�GH�&RQVXOWD��0DQLSXODomR�H�$SUHVHQWDomR

 $�VHJXQGD�JHUDomR�GH�6,*�UHTXHU� OLQJXDJHQV�GH�FRQVXOWD��PDQLSXODomR�H

UHSUHVHQWDomR� GH� REMHWRV� HVSDFLDLV� GH� JUDQGH� SRGHU� H[SUHVVLYR�� $V

OLQJXDJHQV�GH�FRQVXOWD�SRGHP�VHU�EDVHDGDV�HP�64/��FRPR�D�DSUHVHQWDGD

HP�(JHQKRIHU��������H�D�PDQLSXODomR�GH�GDGRV�JHRJUiILFRV�VHJXH�D�OLQKD

GD�iOJHEUD�GH�PDSDV��7RPOLQ��������&kPDUD��)UHLWDV�H�&RUGHLUR��������

• 1RYDV�7pFQLFDV�GH�$QiOLVH�*HRJUiILFD

 $�LQFRUSRUDomR�GH�QRYDV�WpFQLFDV�GH�DQiOLVH�JHRJUiILFD�FRPR��FODVVLILFDomR

FRQWtQXD� �'UXFN�H�%UDJD��������H�PRGHODJHP�DPELHQWDO� �.HPS��������p

QHFHVViULD�SDUD�TXH�RV�6,*�VHMDP�FDSD]HV�GH�VDWLVID]HU�GH�IRUPD�SOHQD�DRV

UHTXLVLWRV�GH�DQiOLVH�H�PRGHODJHP�GH�JUDQGHV�EDVHV�GH�GDGRV�HVSDFLDLV�

• $UTXLWHWXUDV�SDUD�%DQFRV�GH�'DGRV�GH�*UDQGH�3RUWH

 $�FRPSOH[LGDGH� H�R� WDPDQKR�GRV�GDGRV� JHRJUiILFRV� LPS}HP�PXGDQoDV

QRV� HVTXHPDV� WUDGLFLRQDLV� GH� DUTXLWHWXUDV� GH� VLVWHPDV� GH� JHUrQFLD� GH

EDQFR� GH� GDGRV�� $OpP� GH� DYDQoRV� HP� DUTXLWHWXUDV� �FRP� R� XVR� GH

WHFQRORJLDV� FRPR� VLVWHPDV� GLVWULEXtGRV�� VHUi� SUHFLVR� GLVSRU� GH� QRYRV

PpWRGRV� GH� LQGH[DomR� HVSDFLDO�� DGHTXDGRV� jV� PDVVDV� GH� GDGRV� D� VHU

JHUHQFLDGDV�

7RGRV�HVWHV�UHTXLVLWRV�VHUmR�DERUGDGRV�QR�FRQWH[WR�GHVWD�WHVH��1R�FDStWXOR��

WUDWDUHPRV� GRV� WUrV� SULPHLURV� SRQWRV� �PRGHODJHP� FRQFHLWXDO�� LQWHJUDomR� 65�6,*� H

UHSUHVHQWDo}HV�P~OWLSODV���1R�FDStWXOR���H����DERUGDUHPRV�DV�GXDV�TXHVW}HV�VHJXLQWHV

�OLQJXDJHQV� H� QRYDV� WpFQLFDV� GH� DQiOLVH� JHRJUiILFD��� 1R� FDStWXOR� ��� WUDWDUHPRV� GR



33

SUREOHPD�GH�SURSRU�QRYDV�DUTXLWHWXUDV�SDUD�VLVWHPDV�GH�JHUrQFLD�GH�EDQFRV�GH�GDGRV

JHRJUiILFRV�

����� 87,/,=$d­2

$SHVDU� GRV� JUDQGHV� EHQHItFLRV� GRV� VLVWHPDV� GH� VHJXQGD� JHUDomR� SDUD� DV

DSOLFDo}HV�GH�*HRSURFHVVDPHQWR��VHX�XVR�HIHWLYR�DLQGD�p�PXLWR�UHVWULWR�QR�%UDVLO��$V

SULQFLSDLV�UD]}HV�VmR�GH�RUGHP�LQVWLWXFLRQDO�

2�XVR�GH�DPELHQWHV�FOLHQWH�VHUYLGRU� UHTXHU�R�FRQFXUVR�GH�FRPSHWrQFLD�HP

DGPLQLVWUDomR�HP�%DQFRV�GH�'DGRV�H�HP�5HGHV�GH�&RPSXWDGRUHV��PXLWDV�YH]HV�QmR

GLVSRQtYHO�HP�LQVWLWXLo}HV�XVXiULDV�GH�*HRSURFHVVDPHQWR��7DPEpP�H[LJH�XP�PDLRU

LQYHVWLPHQWR�SDUD�DGTXLULU�� � LQVWDODU� H�RSHUDU� � VLVWHPDV�JHUHQFLDGRUHV�GH�EDQFRV�GH

GDGRV��6*%'��GH�PHUFDGR��$GLFLRQDOPHQWH���R�JUDQGH�SRWHQFLDO� LQWHJUDGRU�GH�6,*

Vy� SRGHUi� VHU� H[HUFLGR� TXDQGR� R� VLVWHPD� VH� LQWHJUD� DR� SURFHVVR� SURGXWLYR�� ,VWR

UHTXHU� TXH� DV� EDVHV� GH� GDGRV� FRUSRUDWLYDV� VHMDP� WUDQVIRUPDGDV� SDUD� R� PHVPR

DPELHQWH�GH�6*%'�XWLOL]DGR�SHOR�6,*�

8P� H[FHOHQWH� H[HPSOR� GR� XVR� GH� 6,*� HP� DPELHQWH� FOLHQWH�VHUYLGRU� p� R

VLVWHPD� 6$*5(�� GHVHQYROYLGR� SHOR� &3T'�7(/(%5É6�� $� SDUWLU� GR� VXSRUWH

RIHUHFLGR�SRU�XP�6,*��9,6,21��H�SRU�XP�6*%'�FRP�FDPSRV�ORQJRV��25$&/(��

IRUDP�FRQVWUXtGDV�IDFLOLGDGHV�SDUD�RSHUDomR�H�JHUHQFLDPHQWR�GH�UHGH�WHOHI{QLFD��(VWH

DPELHQWH�HVWi�VHQGR�LQVWDODGR�HP�FRQFHVVLRQiULDV�GH�WHOHIRQLD�HP�WRGR�R�%UDVLO�



34

��� $�7(5&(,5$�*(5$d­2��%,%/,27(&$6�*(2*5È),&$6�',*,7$,6

����� &$5$&7(5,=$d­2

8PD� ELEOLRWHFD� JHRJUiILFD� GLJLWDO� �RX� XP� ´FHQWUR� GH� GDGRV� JHRJUiILFRµ�� p� XP

EDQFR� GH� GDGRV� JHRJUiILFR� FRPSDUWLOKDGR� SRU� XP� FRQMXQWR� GH� LQVWLWXLo}HV�� (VWD

ELEOLRWHFD�GHYH�VHU�DFHVVtYHO�UHPRWDPHQWH�H�DUPD]HQDU��DOpP�GRV�GDGRV�JHRJUiILFRV�

GHVFULo}HV� DFHUFD� GRV� GDGRV� �´PHWDGDGRVµ�� H� GRFXPHQWRV� PXOWLPtGLD� DVVRFLDGRV

�WH[WR��IRWRV��iXGLR�H�YtGHR��

(VWH� QRYR� SDUDGLJPD� p� PRWLYDGR� SHOR� DJXoDU� GD� QRVVD� SHUFHSomR� GRV

SUREOHPDV� HFROyJLFRV�� XUEDQRV� H� DPELHQWDLV�� SHOR� LQWHUHVVH� HP� HQWHQGHU�� GH� IRUPD

FDGD�YH]�PDLV�GHWDOKDGD��SURFHVVRV�GH�PXGDQoD�ORFDO�H�JOREDO�H�SHOD�QHFHVVLGDGH�GH

FRPSDUWLOKDU�GDGRV�HQWUH�LQVWLWXLo}HV�H�FRP�D�VRFLHGDGH�

� 2�Q~FOHR�EiVLFR�GH�XPD�ELEOLRWHFD�JHRJUiILFD�GLJLWDO�p�XP�JUDQGH�EDQFR�GH

GDGRV� JHRJUiILFRV�� 3DUD� LOXVWUDU�� LPDJLQHPRV� GRLV� FHQiULRV�� XP� JUDQGH� FHQWUR

DPELHQWDO� EUDVLOHLUR� H� XPD� VHFUHWDULD� GH� SODQHMDPHQWR�GH� XPD�SUHIHLWXUD� GH�PpGLR

SRUWH��FHUFD�GH�����������GH�KDELWDQWHV��

• &HQiULR� �� �´%DQFR� GH� 'DGRV� GD� $PD]{QLDµ��� (VWH� EDQFR� FRQWHULD

LQIRUPDo}HV� GHWDOKDGDV� VREUH� D� RFXSDomR� KXPDQD� QD� UHJLmR�� LQFOXLQGR

WHPDV� FRPR� WHPDV� EiVLFRV� �YHJHWDomR�� SHGRORJLD�� JHRPRUIRORJLD��

RFXSDomR�KXPDQD� �GHVPDWDPHQWR�� JUDQGHV� SURMHWRV� DJURSHFXiULRV�� iUHDV

GH� SURVSHFomR� PLQHUDO��� WHPDV� GHULYDGRV� �]RQHDPHQWRV� HFRQ{PLFRV�� H

LPDJHQV�GH�VDWpOLWH�DWXDOL]DGDV���(VWH�EDQFR�GH�GDGRV�SRGHULD�VHU�PDQWLGR

SRU� XPD� LQVWLWXLomR� FHQWUDO� �FRPR� R� ,%$0$�� H� SHUPLWLU� R� DFHVVR� GH

IRUPD�FRQFRUUHQWH�SRU�SHVTXLVDGRUHV�GH�WRGR�R�SDtV�

• &HQiULR� �� �´3UHIHLWXUD� GH� &XULWLEDµ��� (VWH� EDQFR� FRQWHULD� WRGDV� DV

LQIRUPDo}HV� QHFHVViULDV� SDUD� SODQHMDPHQWR� GD� FLGDGH�� LQFOXLQGR�� ORWHV�

TXDGUDV�� UXDV�� HTXLSDPHQWRV� XUEDQRV� �KRVSLWDLV�� HVFRODV��� UHGHV� GH� iJXD�

HVJRWR� H� OX]�� 3RGHULD� VHU� FRQVXOWDGR� RQ�OLQH� SHODV� GLYHUVDV� VHFUHWDULDV

PXQLFLSDLV��SRU�FRQFHVVLRQiULDV�GH�VHUYLoR�H�SRU�FLGDGmRV�



35

1RV� GRLV� FHQiULRV�� R� DPELHQWH� GHYH� JDUDQWLU� DFHVVR� FRQFRUUHQWH� D� XPD

FRPXQLGDGH�GH�XVXiULRV��FRP�GLIHUHQWHV�PpWRGRV�GH�VHOHomR��LQFOXLQGR�IROKHDPHQWR

��EURZVLQJ���H�OLQJXDJHP�GH�FRQVXOWD�

8P� H[HPSOR� GHVWD� WHFQRORJLD� p� R� VLVWHPD� (26',6� �(26� 'DWD� DQG

,QIRUPDWLRQ�6\VWHP���SURMHWDGR�SHOD�1$6$�SDUD�DWHQGHU�DR�SURJUDPD�(26��´(DUWK

2EVHUYDWLRQ�6\VWHPµ���TXH� LQFOXL�XP�FRQMXQWR�GH�VDWpOLWHV�FRP�HQRUPH�FDSDFLGDGH

GH�JHUDomR�GH�GDGRV����7E�GLD��

7HQGR� HP� YLVWD� R� SDQRUDPD� JHUDO�� DV� SUy[LPDV� VHo}HV� DSUHVHQWDP� RV

SULQFLSDLV� UHTXLVLWRV� GD� QRYD� JHUDomR� GH� 6,*�� GLYLGLGRV� HP� JUDQGHV� iUHDV�

GLVSRQLELOLGDGH� GH� PHWDGDGRV�� DFHVVR� YLD� :::�� � QDYHJDomR� SLFWyULFD� �´EURZVLQJµ�� H

LQWHURSHUDELOLGDGH�

����� 5(48,6,726��0(7$'$'26

$�LGpLD�GH�PHWDGDGRV��RX�´GDGRV�VREUH�RV�GDGRVµ��p�FULDU�XP�DPELHQWH�TXH

DSUHVHQWH�GHVFULo}HV�JHUDLV�VREUH�RV�FRQMXQWRV�GH�GDGRV�GLVSRQtYHLV� ORFDOPHQWH� �RX

HP�FHQWURV�DVVRFLDGRV��([HPSOR�p�R��´0DVWHU�)LOH�'LUHFWRU\µ��0)'��GD�1$6$��TXH

LQFOXL� UHIHUrQFLDV� SDUD� FRQMXQWRV� GH� GDGRV� HP� GLIHUHQWHV� LQVWLWXLo}HV� H� DJrQFLDV

HVSDFLDLV�HP�RXWURV�SDtVHV�

� 8P�GRV�SULQFLSDLV�GHVDILRV�FRP�D�FRQVWUXomR�GH�DPELHQWHV�GH�PHWDGDGRV�p

EDODQFHDU�R�HVIRUoR�UHTXHULGR�SDUD�GHVFUHYHU�DV�FROHo}HV�GH�GDGRV��SRLV�D�LQIRUPDomR

ILQDO�GHYH�VHU�VXILFLHQWH�SDUD�JXLDU�D�EXVFD��$EHO�DQG�2·&DOODJKDQ���������2�0)'�GD

1$6$�DGRWD�D�ILORVRILD�GH�SURYHU�XP�FRQMXQWR�PtQLPR�GH�GHVFULWRUHV�REULJDWyULRV�

FRP�FDPSRV�HP�WH[WR�OLYUH�SDUD�LQIRUPDomR�DGLFLRQDO��HVWD�HVWUDWpJLD�PLQLPL]D�WDQWR

R� HVIRUoR� UHTXHULGR� SDUD� FRPSRU� R� UHODWyULR� TXDQWR� D� FDSDFLGDGH� GH� EXVFD

GLVSRQtYHO�

2XWUR�DVSHFWR�GHVHMiYHO�HP�DPELHQWHV�GH�PHWDGDGRV�p�D�GLVSRQLELOLGDGH�GH

GDGRV� VtQWHVH�� QD� IRUPD� GH� PDSDV� HP� HVFDOD� PXLWR� UHGX]LGD� TXH� SRVVDP� VHU

XWLOL]DGRV�SDUD�ORFDOL]DU�JHRJUDILFDPHQWH�RV�FRQMXQWRV�GH�GDGRV�GLVSRQtYHLV�
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2� LGHDO� p� SHUPLWLU� XP� UHILQDPHQWR�GR�SURFHVVR�GH� FRQVXOWD�� HVWDEHOHFHQGR

XP�FDPLQKR�FRQWtQXR�HQWUH�R�QtYHO�PDLV�DEVWUDWR�GH�PHWDGDGRV�H�RV�GDGRV� �6PLWK

DQG�)UDQN����������$VVLP��D�SDUWLU�GH�LQIRUPDomR�GH�FDUiWHU�JHUDO��´%DQFR�GH�'DGRV

GD� $PD]{QLDµ��� SDVVDPRV� D� YLV}HV� GH� FDUiWHU� UHJLRQDO� �´(VWDGR� GH� 5RUDLPDµ��

HVSHFtILFR� �´0DSDV� GH�9HJHWDomR� � GH�5RUDLPDµ�� DWp� FKHJDU� QR� GDGR� SURSULDPHQWH

GLWR� �´0DSD� GH� 9HJHWDomR� GD� 5HJLmR� GR� 5LR� 'HPHQH� HP� 5RUDLPD� QD� HVFDOD

���������µ��

����� 5(48,6,726��$&(662�9,$�:::

$�GLVSRQLELOLGDGH�GH� LQWHUIDFHV�PXOWLPtGLD� YLD� ,QWHUQHW�� SURSRUFLRQDGD�SHOR

DPELHQWH�:::�� SHUPLWH� TXH� RV� GDGRV� JHRJUiILFRV� VHMDP� DSUHVHQWDGRV� GH� IRUPD

SLFWyULFD��DWUDYpV�GH�PDSDV�UHGX]LGRV�H�LPDJHQV�´TXLFN�ORRNµ��

1R�HQWDQWR��R�DPELHQWH�:::��FRP�R�XVR�GH�+70/���+\SHU�7H[W�0DUN�XS

/DQJXDJH�� DSUHVHQWD�DOJXQV�SUREOHPDV�SDUD�XVR� FRP�EDQFRV�GH�GDGRV� JHRJUiILFRV�

SULQFLSDOPHQWH�SRUTXH�D�OLQJXDJHP�+70/�p��QDYHJDFLRQDO�H�QmR�VXSRUWD�D�QRomR�GH

WUDQVDomR��

3DUD�SRGHU�FRPELQDU�GH�IRUPD�DSURSULDGD�D�WHFQRORJLD�:::�+70/�FRP

XP�DPELHQWH�GH�FRQVXOWD�WtSLFR�GH�EDQFRV�GH�GDGRV�JHRJUiILFRV��p� LQHYLWiYHO� ODQoDU

PmR�� DOpP�GRV� UHFXUVRV� SLFWyULFRV� GR�+70/�� GH� XPD� OLQJXDJHP�GH� FRQVXOWD� FRP

UHVWULo}HV�HVSDFLDLV�

������������������������������������������������

�(VWD REVHUYDomR� EHP FRPR PXLWDV FRQVLGHUDo}HV LPSRUWDQWHV VREUH R SUREOHPD GH ELEOLRWHFDV JHRJUiILFDV
GLJLWDLV� VmR GHYLGDV D 'DQWRQ 1XQHV �JHUHQWH GR Qy *5,'�,13(�� D TXHP R DXWRU DJUDGHFH�
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����� 5(48,6,726��1$9(*$d­2�3,&7Ï5,&$

$�QDYHJDomR�SLFWyULFD� �EURZVLQJ��SRGH� VHU� YLVWR� FRPR�XPD� VHOHomR� EDVHDGD� HP

DSRQWDPHQWR��XPD�LQWHUIDFH�LQWHUDWLYD�SHUPLWH�DR�XVXiULR�SHUFRUUHU�R�EDQFR�GH�GDGRV�

3URYHU�PHFDQLVPRV�GH�QDYHJDomR�p�LPSRUWDQWH��SRLV�QmR�VH�SRGH�VXSRU�TXH

R� XVXiULR� VDLED� D� SULRUL� TXDLV� RV� WLSRV� GH� GDGRV� GLVSRQtYHLV� H� FRPR� ID]HU� SDUD� WHU

DFHVVR�D�HVWHV��$V�IHUUDPHQWDV�GH�QDYHJDomR�SHUPLWHP�DR�XVXiULR�WHU�DFHVVR�DR�GDGRV

FRP�EDVH�HP�VXD�ORFDOL]DomR�HVSDFLDO��$�ILJXUD�����PRVWUD�XP�SRVVtYHO�SDUWLFLRQDPHQWR

SRU�PDSDV�tQGLFH�GH�XP�SDtV��TXH�SRGHULD�VHU�XWLOL]DGR�QR�SURFHVVR�GH�QDYHJDomR�

����)LJXUD�������(VWUXWXUD�GH�PDSDV�tQGLFH�SDUD�QDYHJDomR�

2�JUDQGH�GHVDILR�DR�PRQWDU�XP�DPELHQWH�GH�QDYHJDomR�p�JDUDQWLU�UDSLGH]�GH

UHVSRVWD�H�LQWHUDWLYLGDGH��3DUD�JDUDQWLU�UDSLGH]��p�QHFHVViULR�GLVSRU�GH�PHFDQLVPRV�GH

JHQHUDOL]DomR��TXH�GHYHP�VHU�GLIHUHQWHV�FRQIRUPH�RV�IRUPDWRV�GH�GDGRV�VXEMDFHQWHV�

3RGH�VHU�QHFHVViULR��SRU�UD]}HV�GH�GHVHPSHQKR��SUH�FRPSXWDU�RV�GDGRV�QHFHVViULRV

DR�SURFHVVR�GH�IROKHDPHQWR�
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����� 5(48,6,726��,17(523(5$%,/,'$'(

2� FRPSDUWLOKDPHQWR� GH� GDGRV� H� SURFHGLPHQWRV� HQWUH� EDQFRV� GH� GDGRV

JHRJUiILFRV�EDVHDGRV�HP�6,*V�GLVWLQWRV�p�XP�GHVDILR�FRQVLGHUiYHO��&RPR�QmR�H[LVWH

XP� PRGHOR� GH� GDGRV� JHRJUiILFRV� XQLYHUVDOPHQWH� DFHLWR� �DR� FRQWUiULR� GR� PRGHOR

UHODFLRQDO�SDUD� DSOLFDo}HV� FRQYHQFLRQDLV��� RV�GLYHUVRV�6,*�GR�PHUFDGR� DSUHVHQWDP

GLIHUHQoDV� VLJQLILFDWLYDV� QD� PDQHLUD� GH� RSHUDU� H� QRV� IRUPDWRV� LQWHUQRV� GH

DUPD]HQDPHQWR�

3DUD�WHQWDU�UHPHGLDU�HVWHV�SUREOHPDV��YiULRV�SDtVHV�WHP�HVWDEHOHFLGR�SDGU}HV

FDUWRJUiILFRV� GH� WUDQVIHUrQFLD� GH� GDGRV�� TXH� DOPHMDP� SUHVHUYDU� D� ULTXH]D� GD

LQIRUPDomR� JHRJUiILFD� �WRSRORJLD� H� DWULEXWRV��� (VWHV� SDGU}HV� EXVFDP� XPD

´QHXWUDOLGDGHµ� FRP� UHODomR� DRV� GLIHUHQWHV� IDEULFDQWHV�� H� LQFOXHP� R� 6'76� �6SDWLDO

'DWD�7UDQVIHU�6WDQGDUG��QRV�(8$��R�6$,)��6SDWLDO�$UFKLYH�DQG�,QWHUFKDQJH�)RUPDW�

QR� &DQDGi� H� R� 2*,6� �2SHQ� *,6� 6WDQGDUG���� 1D� UHDOLGDGH�� HVWHV� SDGU}HV� IRUDP

SURMHWDGRV�SDUD�DWXDU�HP�QtYHLV�GLVWLQWRV��FRPR�GHVFULWR�D�VHJXLU�

2�6'76�p�XP�SDGUmR�GH� WUDQVIHUrQFLD�GH�GDGRV� HVSDFLDLV��EDVHDGR�QXP�PRGHOR

GH� GDGRV� TXH� GLVWLQJXH� HQWUH� HQWLGDGHV� HVSDFLDLV� �HQWLGDGHV� GR� PXQGR� UHDO��� REMHWRV

HVSDFLDLV� �HOHPHQWRV�JUiILFRV� VLPSOHV�� FRP�RX�VHP� WRSRORJLD�� H� IHQ{PHQRV� HVSDFLDLV

�UHODFLRQDPHQWRV�HQWUH�HQWLGDGHV�H�REMHWRV���$�VHPkQWLFD�GR�PRGHOR�GH�GDGRV�6'76

LQFOXL�DLQGD�LQIRUPDo}HV�VREUH�TXDOLGDGH�GH�GDGRV��,QIRUPDo}HV�VREUH�6'76�SRGHP

VHU�REWLGDV�HP�ftp://sdts.er.usgs.gov �

2�6$,)�p�XPD�OLQJXDJHP�GH�HVSHFLILFDomR�H�WURFD�GH�GDGRV��EDVHDGD�QXP�PRGHOR

GH� GDGRV� RULHQWDGR�D�REMHWR� TXH� SURFXUD� PRGHODU� RV� GLIHUHQWHV� WLSRV� GH� GDGRV

JHRJUiILFRV�� HVWDEHOHFHQGR� HQWUH� HOHV� UHODo}HV� GH� LGHQWLGDGH�� JHQHUDOL]DomR� H

DJUHJDomR�� ,QIRUPDo}HV� VREUH� R� 6$,)� SRGHP� VHU� REWLGDV� QR� HQGHUHoR� :::

http://www.wimsey.com/infosafe/saif �

������������������������������������������������

�2 DXWRU DJUDGHFH D $QGUHD +HPHUO\ SHODV LQIRUPDo}HV VREUH R 6$,)� 6'76 H 2*,6�
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2�2*,6�p�XP�SDGUmR�GH�LQWHURSHUDELOLGDGH�HQWUH�6,*V��EDVHDGR�HP�WHFQRORJLD�GH

REMHWRV� GLVWULEXtGRV� �&25%$� H�2/(��� TXH� SUHVFUHYH� XP�PRGHOR� GH� DOWR� QtYHO� GH

SURJUDPDomR�GH�DSOLFDo}HV�HP�6,*��$30���´$SSOLFDWLRQV�3URJUDPPLQJ�0RGHOµ���2

PRGHOR� $30� IRL� FRQFHELGR� SDUD� IDFLOLWDU� D� LPSOHPHQWDomR� WUDQVSRUWiYHO� GH

DSOLFDo}HV� H� VHUYLoRV�� 2� PRGHOR� GH� REMHWRV� JHRJUiILFRV� GR� 2*,6� p� EDVHDGR� QR

PRGHOR� 6$,)�� R� TXH� SHUPLWLUi� HVWDEHOHFHU� XPD� FRPSDWLELOLGDGH� HQWUH� HVWHV� GRLV

SDGU}HV��,QIRUPDo}HV�DGLFLRQDLV�VREUH�R�2*,6�SRGHP�VHU�REWLGDV�HP�QR�HQGHUHoR

:::�http://www.ogis.org/.

1R� HQWDQWR�� PHVPR� TXH� VH� HVWDEHOHoD� XPD� WUDQVIHUrQFLD� GH� GDGRV� HQWUH

EDQFRV� GH� GDGRV� JHRJUiILFRV� FRP� GLIHUHQWHV� IRUPDWRV�� GHYH�VH� OHPEUDU� TXH�� HP

DSOLFDo}HV�FRPSOH[DV�FRPR�*HRSURFHVVDPHQWR��SDUWH�VXEVWDQFLDO�GD�LQIRUPDomR�HVWi

FRQWLGD� QRV� SURFHGLPHQWRV� GH� FRQVXOWD�� PDQLSXODomR� H� DSUHVHQWDomR��� $VVLP�� R

LQWHUFkPELR�GH�GDGRV�QmR�JDUDQWH�D�LQWHURSHUDELOLGDGH�

1R�FRQWH[WR�GHVWD� WHVH��QmR� WHPRV� FRQGLomR�GH� H[SORUDU� HP�PDLRU�GHWDOKH

HVWH�DVVXQWR�IDVFLQDQWH��TXH�HVSHUDPRV�SRGHU�WUDWDU�SRVWHULRUPHQWH�

������������������������������������������������

�3DUD FLWDU XP H[HPSOR QDFLRQDO� R VLVWHPD 6$*5( �GD 7(/(%5É6� FRQVLVWH HP ������� OLQKDV GH DSOLFDo}HV
SDUD UHGHV WHOHI{QLFDV GHVHQYROYLGDV QD OLQJXDJHP GR VLVWHPD *(29LVLRQ�
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��� &2175,%8,d­2�'2�75$%$/+2�1$�(92/8d­2�'$�7(&12/2*,$

&RP� EDVH� QR� SDQRUDPD� GH� HYROXomR� GD� WHFQRORJLD� GH� *HRSURFHVVDPHQWR

DSUHVHQWDGR�QHVWH�FDStWXOR��HVWD�WHVH�SUHWHQGH�DWXDU�HP�GXDV�SHUVSHFWLYDV�

• HVWDEHOHFHU� VyOLGDV� EDVHV� FRQFHLWXDLV� SDUD� R� GHVHQYROYLPHQWR� H� R

DSULPRUDPHQWR�GH�XP�6,*�GH�VHJXQGD�JHUDomR��635,1*��

• ODQoDU�LGpLDV�SDUD�R�SURMHWR�H�GHVHQYROYLPHQWR�GD�WHFQRORJLD�GH�FHQWURV�GH

GDGRV� JHRJUiILFRV�� TXH� YLUi� SDUD� FRPSOHPHQWDU� DV� FDSDFLGDGHV� GR

635,1*�

1RVVR�REMHWLYR�p�SURMHWDU�XP�6,*�TXH� VDWLVIDoD�D� WRGRV�jV�QHFHVVLGDGHV�GH

XP� VLVWHPD� GH� VHJXQGD� JHUDomR�� RV� UHTXLVLWRV� GHVFULWRV� QD� VHomR� ����� � ´%DQFRV� GH

'DGRV�*HRJUiILFRVµ� VHUmR� DERUGDGRV�QRV� FDStWXORV�TXH� VHJXHP�HP�PDLRU�GHWDOKH�

$FUHGLWDPRV� TXH� D� H[LVWrQFLD� GH� XP� EDQFR� GH� GDGRV� JHRJUiILFR� FRPSOHWR� p

IXQGDPHQWDO�SDUD�TXH�SRVVDPRV�FRQVWUXLU�ELEOLRWHFDV�JHRJUiILFDV�GLJLWDLV�HILFLHQWHV�


