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7KH�ODXQFK�RI �6SXWQLN�E\�6RYLHW�5XVVLD�LQ������PDUNHG�WKH�ÀUVW�HUD�RI �JHRVSDWLDO�WHFKQRORJ\�WKDW�ZDV�ODUJHO\�UHVWULFW-
HG�WR�JRYHUQPHQWV�DQG�WKHLU�LQWHOOLJHQFH�DJHQFLHV��7KH�VXEVHTXHQW�ODXQFK�RI �([SORUHU�,�E\�WKH�8QLWHG�6WDWHV�LQ������
IXUWKHU�WUDQVIRUPHG�KRZ�QDWLRQV�FROOHFW�LQIRUPDWLRQ�DERXW�RWKHU�QDWLRQV��$GYDQFHPHQWV�LQ�KRZ�VDWHOOLWH�LPDJHU\�LV�
FDSWXUHG�DQG�SURFHVVHG��FRPELQHG�ZLWK�WKH�LQFUHDVHG�FRPPHUFLDOL]DWLRQ�RI �JHRVSDWLDO�WHFKQRORJLHV��KDYH�UHPRYHG�
VRPH�EDUULHUV�SUHYHQWLQJ�FLYLOLDQV�IURP�DFFHVVLQJ�WKHVH�FDSDELOLWLHV��7KHVH�LQQRYDWLRQV�DUH�DOORZLQJ�WKH�SXEOLF�VHFWRU�
WR�XWLOL]H�WKLV�WHFKQRORJ\�IRU�GLIIHUHQW�DSSOLFDWLRQV��

$�UHODWLYHO\�UHFHQW�FLYLOLDQ�DSSOLFDWLRQ�RI �JHRVSDWLDO�WHFKQRORJ\�KDV�EHHQ�WR�PRQLWRU�FRPSOH[�KXPDQLWDULDQ�GLVDVWHUV�
DQG�LWV�LPSDFW�RQ�YXOQHUDEOH�SRSXODWLRQV�WKURXJK�VDWHOOLWH�LPDJHU\��7KLV�DSSOLFDWLRQ�GUDZV�RQ�VRPH�DVSHFWV�RI �WKH�
WHFKQRORJ\·V�XVH�E\�JRYHUQPHQWV�ZKLOH�VLPXOWDQHRXVO\�RSHUDWLQJ�WKURXJK�D�KXPDQLWDULDQ�RU�KXPDQ�ULJKWV�OHQV��,W�KDV�
SURYHG�WR�EH�DQ�DGYDQFHPHQW�LQ�KRZ�WLPHO\�DQG�DFFXUDWH�LQIRUPDWLRQ�DERXW�ULVNV�WR�YXOQHUDEOH�SRSXODWLRQV�FDQ�EH�
GRFXPHQWHG�DQG�GLVVHPLQDWHG�WR�DFWRUV�RQ�WKH�JURXQG��

$OWKRXJK�WKHLU�REMHFWLYHV�PD\�EH�GLIIHUHQW��JRYHUQPHQWV�DQG�KXPDQLWDULDQ�RUJDQL]DWLRQV�REVHUYH�VLPLODU�REMHFWV�DQG�
ORFDWLRQV�ZKHQ�HQJDJLQJ�LQ�VDWHOOLWH�PRQLWRULQJ��6LQFH�WKH�QRQ�JRYHUQPHQWDO�VHFWRU�KDV�RQO\�EHHQ�XVLQJ�WKLV�WHFKQRO-
RJ\�IRU�D�IHZ�\HDUV��WKLV�QHZ�EUHHG�RI �JHRVSDWLDO�DQDO\VW�ZLOO�EHQHÀW�IURP�OHDUQLQJ�WKH�KLVWRU\�RI �KRZ�JRYHUQPHQWV�
KDYH�XVHG�JHRVSDWLDO�WHFKQRORJ\�DV�WKH\�VHHN�WR�DGDSW�DQ�LQLWLDOO\�PLOLWDU\�WRRO�IRU�KXPDQLWDULDQ�SXUSRVHV��

Advancements in Satellite Imagery Technology

,Q�-XQH�������WKH�8QLWHG�6WDWHV�&HQWUDO�,QWHOOLJHQFH�$JHQF\��LQ�FRQMXQFWLRQ�ZLWK�WKH�8QLWHG�6WDWHV�$LU�)RUFH��ODXQFKHG�
WKH�ÀUVW�RI �����VDWHOOLWHV�DV�SDUW�RI �D�UHFRQQDLVVDQFH�SURJUDP�FRGHQDPHG�´&RURQD�µ��$V�����RI �WKHVH�VDWHOOLWHV�VXF-
FHVVIXOO\�UHWXUQHG�RYHU�D�PLOOLRQ�IHHW�RI ����PP�ÀOP�LPDJHU\��WKH�&RURQD�VDWHOOLWHV�XVKHUHG�LQ�D�QHZ�DQG�KLJKO\�SUR-
GXFWLYH�SHULRG�RI �FROOHFWLQJ�JHRVSDWLDO�LQWHOOLJHQFH��*(2,17��GXULQJ�WKH�&ROG�:DU��7KLV�DQDORJ�PHGLXP�LV�D�VWDUN�
FRQWUDVW�IURP�WRGD\·V�KLJK�UHVROXWLRQ�GLJLWDO�VDWHOOLWH�LPDJHV��ZKLFK�FDQ�EH�TXLFNO\�GRZQORDGHG�WR�JURXQG�VWDWLRQV�DQG�
WUDQVPLWWHG�LQVWDQWO\�DFURVV�WKH�,QWHUQHW��

%HJLQQLQJ�ZLWK�WKH�&RURQD�VDWHOOLWHV��JRYHUQPHQWV�DQG�LQWHOOLJHQFH�DJHQFLHV�KDYH�XWLOL]HG�VDWHOOLWH�LPDJHU\�RYHU�WKH�
SDVW�ÀYH�GHFDGHV�WR�JDLQ�VWUDWHJLF�PLOLWDU\�LQIRUPDWLRQ�DERXW�VWDWHV�DQG�RWKHU�DFWRUV��7KLV�KDV�RIWHQ�LQFOXGHG�LQIRUPD-
WLRQ�DERXW�PLOLWDU\�PRYHPHQWV��GHSOR\PHQWV�RI �ZHDSRQU\�DQG�QXFOHDU�DFWLYLW\��6DWHOOLWH�LPDJHU\�KDV�DOVR�EHHQ�XVHG�LQ�
WKH�SODQQLQJ��DQDO\VLV�DQG�H[HFXWLRQ�RI �PLOLWDU\�RSHUDWLRQV��

7KH�QRZ�GHFODVVLÀHG�LPDJHU\�IURP�WKH�&RUR-
na satellites have been marred by artifacts and 
accidents that trouble a typical Polaroid or 35 
PP�KRPH�SKRWRJUDSK��)LQJHUSULQWV��VPXGJHV��
DQG�VWDLQV�FDQ�EH�VHHQ�RQ�WKH�SULQWV��3URFHVVLQJ�
PDOIXQFWLRQV� KDYH� FUHDWHG� DQ� LQWUXGLQJ� EOXU�
DURXQG�WKH�HGJHV�RI �WKH�LPDJH��7RGD\·V�GLJLWDO-
O\�WUDQVIHUUHG�LPDJHU\��WKRXJK�YXOQHUDEOH�WR�LWV�
RZQ� SRWHQWLDO� SURFHVVLQJ� PDOIXQFWLRQV�� VXFK�
DV�SL[HO�GLVWRUWLRQ��EHQHÀWV� VLJQLÀFDQWO\� IURP�
PRUH�HIÀFLHQW�DQG�HFRQRPLF�PHDQV�RI �DFTXL-
VLWLRQ�� &RURQD� VDWHOOLWHV� GLVSHQVHG� LWV� ÀOP� E\�
D�SDUDFKXWH�HTXLSSHG�FDQLVWHU�����PLOHV�DERYH�
WKH�(DUWK·V� VXUIDFH��ZKLFK�ZDV� WKHQ� FROOHFWHG�
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Dolon Air Base
6HPLSDODWLQVN��.D]DNKVWDQ
4 October 1965

El Obeid Airstrip
1RUWK�.RUGRIDQ��6XGDQ
16 April 2012

6XNKRL�6X���

$QWRQRY�$Q���

$QWRQRY�$Q������6XNKRL�6X��� <DNRYOHY�<DN���

0LNR\DQ�0L*���

7XSROHY�7X���

6XNKRL�6X��

E\�D�&�����DLUSODQH�EHIRUH�WKH�VDWHOOLWH�FUDVKHG�LQWR�WKH�JURXQG��1RZ��KLJK�UHVROXWLRQ�VDWHOOLWH�LPDJHU\�LV�GRZQORDGHG�
ZLWKLQ�PLQXWHV�IURP�D�GHVNWRS�FRPSXWHU��VPDUWSKRQH�RU�WDEOHW��,PDJHU\�LV�QRZ�DQDO\]HG�PRUH�LPPHGLDWHO\�DQG�HIÀ-
FLHQWO\��WKXV�OHDGLQJ�WR�IDVWHU�DQG�PRUH�LQIRUPHG�GHFLVLRQV�

,Q�WKH�����·V��WKH�2IÀFH�RI �6SDFH�&RPPHUFLDOL]DWLRQ�DW�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI �&RPPHUFH�OHG�WKH�FUH-
DWLRQ�RI �WKH�86�FRPPHUFLDO�VDWHOOLWH�LPDJHU\�PDUNHW�1�7RGD\��VDWHOOLWH�LPDJHU\�WHFKQRORJ\�LV�QR�ORQJHU�H[FOXVLYH�WR�
JRYHUQPHQWV��3ULYDWH�DQG�DFDGHPLF�LQVWLWXWLRQV�DUH�QRZ�DEOH�WR�DFFHVV�VDWHOOLWH�LPDJHU\�DV�LW�KDV�EHFRPH�LQFUHDVLQJO\�
FRPPHUFLDOL]HG��7KH�SUROLIHUDWLRQ�RI �WKLV�WHFKQRORJ\�LQWR�WKH�SULYDWH�DQG�DFDGHPLF�VHFWRUV�KDV�DOVR�FKDQJHG�ZK\�WKLV�
WHFKQRORJ\�LV�HPSOR\HG��3ULYDWH�DQG�DFDGHPLF�LQVWLWXWLRQV�DUH�XVLQJ�VDWHOOLWHV�IRU�UHVHDUFK�SXUSRVHV��EXVLQHVV�DSSOLFD-
WLRQV��DQG�PDSSLQJ�SURMHFWV��

Humanitarian and Human Rights Remote Sensing

2QH�RI �WKH�PRVW�FXWWLQJ�HGJH�DSSOLFDWLRQV�RI �WKLV�WHFKQRORJ\�LV�WR�GRFXPHQW�FRQÁLFWV��KXPDQLWDULDQ�FULVHV�DQG�WKHLU�
LPSDFWV�RQ�YXOQHUDEOH�SRSXODWLRQV��7KH�DQDO\VLV�RI �VDWHOOLWH�LPDJHU\�KDV�SURYLGHG�D�QHZ�WRRO�IRU�KXPDQLWDULDQ�DQG�
KXPDQ�ULJKWV�SURIHVVLRQDOV��7KLV�WRRO�DOORZV�RUJDQL]DWLRQV�WR�DQDO\]H�ERWK�RQJRLQJ�DQG�UHWURVSHFWLYH�FRQÁLFWV�DQG�
DOOHJHG�KXPDQ�ULJKWV�YLRODWLRQV��SDUWLFXODUO\�WKRVH�RFFXUULQJ�LQ�QRQ�SHUPLVVLYH�HQYLURQPHQWV��)RU�H[DPSOH��WKH�6LJQDO�
3URJUDP�RQ�+XPDQ�6HFXULW\�DQG�7HFKQRORJ\��6LJQDO�3URJUDP��DW�WKH�+DUYDUG�+XPDQLWDULDQ�,QLWLDWLYH��++,��UHFHQWO\�
released 6XGDQ��$QDWRP\�RI �D�&RQÁLFW��ZKLFK�LV�WKH�ÀUVW�JHRVSDWLDOO\�EDVHG�KLVWRU\�RI �D�FRQÁLFW���2WKHU�RUJDQL]DWLRQV��
VXFK�DV�+XPDQ�5LJKWV�:DWFK��KDYH�UHFHQWO\�HPSOR\HG�VDWHOOLWH�LPDJHU\�DQDO\VLV�WR�GRFXPHQW�YLROHQFH�LQ�DUHDV�VXFK�
as Burma3�DQG�1LJHULD���7KHVH�HIIRUWV��LQ�DGGLWLRQ�WR�RWKHUV��VKRZFDVH�KRZ�FRQÁLFWV�DQG�WKHLU�LPSDFWV�RQ�YXOQHUDEOH�
SRSXODWLRQV�DUH�LQFUHDVLQJO\�FDSWXUHG�WKURXJK�UHPRWH�VHQVLQJ��

$OWKRXJK� WKHLU�REMHFWLYHV�PD\�EH�GLIIHUHQW�� VDWHOOLWH�PRQLWRULQJ� FRQGXFWHG�E\�JRYHUQPHQWV� DQG�KXPDQLWDULDQ�RU-
JDQL]DWLRQV� LQYROYHV� WKH�REVHUYDWLRQ�RI � VLPLODU�REMHFW� W\SHV� DQG� ORFDWLRQV��:KDW�JRYHUQPHQWV� DQG�PLOLWDULHV�PD\�
PRQLWRU�WR�JDLQ�LQWHOOLJHQFH�DERXW�DQ�RSSRQHQW�DQG�WKHLU�PLOLWDU\�FDSDFLW\��VXFK�DV�DLUVWULSV��EULGJHV��PLOLWDU\�EDVHV�
DQG�LQIUDVWUXFWXUH��KXPDQLWDULDQ�RUJDQL]DWLRQV�PD\�DOVR�PRQLWRU�WR�XQGHUVWDQG�KRZ�D�FRQÁLFW·V�SURJUHVVLRQ�DIIHFWV�
vulnerable populations or humanitarian 
RSHUDWLRQV��

2QH�H[DPSOH�RI �WKHVH�SDUDOOHOV�LV�IRXQG�
LQ� GHFODVVLÀHG� LPDJHU\� IURP� WKH� 86�
*RYHUQPHQW·V� .+��� ´*DPELWµ� VDWHO-
OLWH��ZKLFK�ZDV�PDGH�SXEOLFO\� DYDLODEOH�
LQ� ������ ,PDJHU\� FDSWXUHG� LQ� ����� RI �
WKH� 'RORQ� DLU� EDVH� LQ� .D]DNKVWDQ� UH-
YHDOV�WKH�SUHVHQFH�RI ����7XSROHY�7X����
VWUDWHJLF�ERPEHUV��IRXU�6XNKRL�6X���MHW�
ÀJKWHUV�DQG�WZR�$QWRQRY�$Q����WUDQV-
SRUW�SODQHV�5�7KLV�DLU�EDVH�ZDV�D�PDMRU�
6RYLHW�VWUDWHJLF�ERPEHU�EDVH�GXULQJ�WKH�
&ROG�:DU��$QDO\VWV� DW�++,� KDYH� XVHG�
ODUJHO\�LGHQWLFDO�PHDVXUHPHQW�DQG�DQDO-
\VLV�WHFKQLTXHV�WR�GRFXPHQW�VLPLODU�DLU-
FUDIW� LQ�6XGDQ��7KHVH� DLUFUDIW� LQFOXGHG�
$QWRQRY� $Q������� WUDQVSRUW� SODQHV��
0LNR\DQ�0L*���� MHW�ÀJKWHUV� DQG�6XN-
KRL�6X����MHW�ÀJKWHUV�WKDW�ZHUH�UHSRUW-
HGO\�XVHG�E\�WKH�*RYHUQPHQW�RI �6XGDQ�
to conduct harassment bombardment 
DQG�DHULDO�DWWDFNV�DJDLQVW�FLYLOLDQ�SRSX-
ODWLRQV�DQG�UHEHO�JURXSV��
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'HVSLWH�WKH�LQFUHDVLQJ�GHSOR\PHQW�RI �WKHVH�FLYLOLDQ�FRQÁLFW�PRQLWRULQJ�SURJUDPV��WKHUH�DUH�QR�VWDQGDUG�PHWKRGRO-
RJLHV�IRU�KXPDQLWDULDQ�DQG�KXPDQ�ULJKWV�DQDO\VLV�RI �UHPRWH�VHQVLQJ�GDWD��8QOLNH�JRYHUQPHQWV��ZKR�GHYHORSHG�GRF-
WULQH�DQG�SURWRFROV�IRU�WKH�XVH�RI �WKLV�WHFKQRORJ\�RYHU�GHFDGHV��WKH�KXPDQLWDULDQ�VHFWRU�KDV�KDG�OHVV�WKDQ�WHQ�\HDUV�
H[SHULHQFH�ZLWK�WKHVH�DSSURDFKHV��7KUHH�H[DPSOHV�RI �PHWKRGV�RVWHQVLEO\�GHYHORSHG�DQG�XVHG�E\�JRYHUQPHQWV�EHLQJ�
DGDSWHG�IRU�KXPDQLWDULDQ�DQG�KXPDQ�ULJKWV�SXUSRVHV�DUH�YHKLFOH�LGHQWLÀFDWLRQ��YHJHWDWLRQ�DQDO\VLV�DQG�LQIUDVWUXFWXUH�
DQDO\VLV�

����9HKLFOH�,GHQWLÀFDWLRQ

2QH�PDMRU�XVH�RI �KLJK�UHVROXWLRQ�VDWHOOLWH�LPDJHU\�E\�PLOLWDULHV�LV�WR�LGHQWLI\��RU�´W\SH�µ�YHKLFOHV�DQG�HTXLSPHQW�GH-
SOR\HG�E\�DUPHG�DFWRUV��7KLV�PHWKRG�RI �DQDO\VLV�KDV�EHHQ�IDFLOLWDWHG�E\�DGYDQFHPHQWV�LQ�UHPRWH�VHQVLQJ�VRIWZDUH�
WKDW�PDNH�WKH�FRXQWLQJ�DQG�PHDVXULQJ�RI �REMHFWV�IDVWHU��ZLWK�JUHDWHU�YLVXDO�HQKDQFHPHQWV��7\SLQJ�GHSOR\HG�YHKLFOHV�
HQDEOHV�DQDO\VWV�WR�FRQGXFW�WKUHDW�DVVHVVPHQWV�EDVHG��LQ�SDUW��RQ�WKH�YHKLFOHV·�RSHUDWLRQDO�UDQJH�DQG�ZHDSRQV�FDSDELO-
LW\��7KLV�DQDO\VLV�PD\�DOVR�GHWHUPLQH�WKH�FRPPDQG�DQG�FRQWURO�VWUXFWXUH�UHVSRQVLEOH�IRU�WKH�YHKLFOH·V�RSHUDWLRQDO�GH-
SOR\PHQW��DQ�HVVHQWLDO�SUHUHTXLVLWH�WR�DVVHVVLQJ�WKH�SURVSHFWLYH�WKUHDW�LW�SRVHV��$V�HYLGHQFHG�LQ�WKH�GHFODVVLÀHG�.+���
LPDJHU\�IURP�������WKH�7X����ERPEHU�ZDV�LGHQWLÀDEOH�GXH�WR�LWV�VL]H��VKDSH��DQG�ORFDWLRQ�DW�WKH�'RORQ�DLU�EDVH��7KH�
QRZ�GHFODVVLÀHG�86�VDWHOOLWH�LPDJHU\�VKRZ�WKDW�VWUDWHJLF�PLOLWDU\�ORFDWLRQV��OLNH�WKH�'RORQ�DLU�EDVH��ZHUH�UHSHDWHGO\�
LPDJHG�RYHU�GHFDGHV�WR�GHWHFW�FKDQJH�LQ�WKH�FDSDFLW\�DQG�DFWLYLW\�SUHVHQW�DW�WKDW�VLWH��
 

:KLWH�7R\RWD�/DQG�&UXLVHUV��FRQVLVWHQW�
ZLWK�WKRVH�LGHQWL¿HG�DW�WKH�6WDWH�3ROLFH�
+HDGTXDUWHUV�LQ����-XQH������LPDJHU\��DUH�
LGHQWL¿HG�LQ�FORVH�SUR[LPLW\�WR�HDFK�RWKHU�
WKURXJKRXW�WKH�VWUHHWV�RI�.DGXJOL�WRZQ�LQ�
LPDJHU\�WDNHQ�RQ���-XO\��������'XULQJ�WKLV�
WLPH��WKHVH�W\SHV�RI�YHKLFOHV�ZHUH�UHSRUWHG�
O\�SUHVHQW�GXULQJ�KRXVH�WR�KRXVH�VHDUFKHV�
DQG�H[WUDMXGLFDO�NLOOLQJV�DOOHJHGO\�FDUULHG�
RXW�LQ�.DGXJOL�WRZQ�

9HKLFOH�LGHQWLÀFDWLRQ�DQG�DQDO\VLV�IRU�KXPDQLWDULDQ�RU�KXPDQ�ULJKWV�GRFXPHQWDWLRQ�SXUSRVHV�IRFXVHV�RQ�WKH�VDPH�
IDFWRUV�DQG�SDUDPHWHUV��7KLV�WUDGLWLRQDOO\�PLOLWDU\�DSSURDFK�PD\�KHOS�QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQV�GHGXFH�ZKDW�
DFWRU�LV�GHSOR\LQJ�D�FHUWDLQ�W\SH�RI �YHKLFOH��ZKDW�WKH\�DUH�XVLQJ�LW�IRU��DQG�KRZ�IDU�LW�PD\�WUDYHO��7KH�6LJQDO�3URJUDP�
XVHG�WKLV�PHWKRG�WR�LGHQWLI\�YHKLFOHV�XVHG�E\�DFWRUV�DOOHJHGO\�FRPPLWWLQJ�JURVV�KXPDQ�ULJKWV�DEXVHV��6DWHOOLWH�LPDJ-
HU\�UHYHDOHG�ZKLWH�7R\RWD�/DQG�&UXLVHUV�DW�WKH�VWDWH�SROLFH�KHDGTXDUWHUV�LQ�.DGXJOL��6RXWK�.RUGRIDQ��6XGDQ�LQ�-XQH�
������7KHVH�/DQG�&UXLVHUV�DUH�FRQVLVWHQW�ZLWK�WKRVH�ODWHU�VHHQ�SUHVHQW�GXULQJ�DSSDUHQW�KRXVH�WR�KRXVH�VHDUFKHV�DQG�
H[WUDMXGLFLDO�H[HFXWLRQV�WKDW�UHSRUWHGO\�RFFXUUHG�WKURXJKRXW�WKH�WRZQ�DW�WKH�WLPH�7 

����Vegetation Analysis

$QDO\VLV�RI �YHJHWDWLRQ�LQ�PXOWLVSHFWUDO�VDWHOOLWH�LPDJHU\�KDV�SURYHQ�DQ�HIIHFWLYH�WRRO�IRU�ODZ�HQIRUFHPHQW�DJHQFLHV�
WU\LQJ�WR�GHWHUPLQH�WKH�ORFDWLRQ�RI �LOOHJDO�QDUFRWLF�FURSV�ERWK�GRPHVWLFDOO\�DQG�DEURDG��&RQFHDOHG�FDQQDELV�IDUPV�DQG�
RSLXP�SRSS\�ÀHOGV��RWKHUZLVH�LQGLVFHUQLEOH�IURP�VXUURXQGLQJ�YHJHWDWLRQ��FDQ�EH�VLQJOHG�RXW�DQG�DFFXUDWHO\�LGHQWLÀHG�

6WDWH�3ROLFH�+HDGTXDUWHUV
.DGXJOL��6RXWK�.RUGRIDQ
��-XQH�����

6WDWH�3ROLFH�+HDGTXDUWHUV
.DGXJOL��6RXWK�.RUGRIDQ
���-XQH�����

���,QFUHDVH�RI
DSSUR[LPDWHO\
�����YHKLFOHV
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WKURXJK�WKH�LVRODWLRQ�RI �FRORU�EDQGV�ZLWKLQ�D�PXOWLVSHFWUDO�LPDJH��$GGLWLRQDOO\��SHUVLVWHQW�VDWHOOLWH�PRQLWRULQJ�RI �WKHVH�
ORFDWLRQV�RYHU�DQ�H[WHQGHG�SHULRG�RI �WLPH�FDQ�GHWHUPLQH�WKH�UDWH�DW�ZKLFK�WKHVH�FURSV�DUH�EHLQJ�FXOWLYDWHG��

6LPLODU�WHFKQLTXHV�ZHUH�HPSOR\HG�LQ������E\�WKH�6DWHOOLWH�6HQWLQHO�3URMHFW�WR�LGHQWLI\�DQ�DOOHJHG�PDVV�JUDYH�LQ�.DGXJOL��
6XGDQ���8VLQJ�WKH�+DUYDUG�+XPDQLWDULDQ�,QLWLDWLYH·V�*URXQG�5HSRUWLQJ�WKURXJK�,PDJHU\�'HOLYHU\��*5,'��PHWKRG-
RORJ\��D�K\EULG�RI �PDSV�DQG�LPDJHU\�VSHFLDOO\�GHVLJQHG�WR�WUDQVPLW�JHRVSDWLDO�GDWD�FRQÀGHQWLDOO\�WR�DQG�IURP�VRXUFHV�
RQ�WKH�JURXQG��DQDO\VWV�ZHUH�DEOH�WR�LGHQWLI\�WKH�ORFDWLRQ�RI �DQ�DOOHJHG�PDVV�JUDYH�UHSRUWHG�E\�D�ZLWQHVV��$OWKRXJK�
QR�YLVLEOH�LQGLFDWLRQ�RI �DQ�DSSDUHQW�JUDYH�VLWH�ZDV�VHHQ�LQ�UHFHQWO\�FROOHFWHG�LPDJHU\��WKH�DGMXVWPHQWV�RI �FRORU�EDQGV�
ZLWKLQ�PXOWLVSHFWUDO�LPDJHU\�UHYHDOHG�DQ�DUHD�RI �GLVWXUEHG�HDUWK�LQ�WKH�H[DFW�ORFDWLRQ�LGHQWLÀHG�E\�WKH�H\HZLWQHVV�XV-
LQJ�*5,'��,PDJHU\�WDNHQ�D�VKRUW�WLPH�EHIRUH�WKH�ZLWQHVV�UHSRUWHG�VHHLQJ�WKH�JUDYH�VKRZV�WKDW�WKH�HDUWK�KDG�QRW�\HW�
EHHQ�GLVWXUEHG�LQ�WKDW�ORFDWLRQ�

���Infrastructure Analysis

6LQFH�WKH�ÀUVW�UHFRQQDLVVDQFH�VDWHOOLWHV�ZHUH�ODXQFKHG�RYHU����\HDUV�DJR��D�SULPDU\�REMHFWLYH�ZDV�WKH�ORFDWLQJ��DQDO\]-
LQJ�DQG�PRQLWRULQJ�RI �PLOLWDU\�LQIUDVWUXFWXUH��'HFODVVLÀHG�LPDJHU\�IURP�WKH�&RURQD�SURJUDP��DV�ZHOO�DV�WKH�.+���
DQG�.+���VDWHOOLWHV��UHYHDOV�PXOWLSOH�6RYLHW�PLOLWDU\�LQVWDOODWLRQV�OLNHO\�RI �JUHDW�LQWHUHVW�WR�WKH�86�GXULQJ�WKH�&ROG�:DU���
6XUIDFH�WR�DLU�PLVVLOH�VLWHV��IRUWLÀHG�DUPRULHV��VWUDWHJLF�DLU�EDVHV��DQG�VXEPDULQH�SRUWV�DUH�YLVLEOH�ZLWKLQ�LQ�WKH�LPDJHV��
RIIHULQJ�EURDGHU�DQG�PRUH�FRQVLVWHQW�FRYHUDJH�DQG�FROOHFWLRQ�RI �LQWHOOLJHQFH�WKDQ�ZKDW�ZDV�DYDLODEOH�LQ�SDVW�FRQÁLFWV�

,PDJHU\� DQDO\VLV� RI �PLOLWDU\� LQIUDVWUXFWXUH� LV� DOVR� D� NH\� FRPSRQHQW� RI � KXPDQLWDULDQ� RI � FRQÁLFW� DUHDV�� HVSHFLDOO\�
QRQ�SHUPLVVLYH�HQYLURQPHQWV��6DWHOOLWH� LPDJHU\�FDQ�SURYLGH�HYLGHQFH�RI �PLOLWDU\�EXLOG�XS�QHDU�YXOQHUDEOH�SRSXOD-
WLRQV��,PDJHU\�HQDEOHV�KXPDQLWDULDQ�DQDO\VWV�WR�LGHQWLI\�LI �EDVHV��HQFDPSPHQWV�DQG�ÀJKWLQJ�SRVLWLRQV�DUH�EHLQJ�FRQ-
VWUXFWHG�RU�HQKDQFHG��7KHVH�LQGLFDWRUV�DOORZ�KXPDQLWDULDQ�RUJDQL]DWLRQV�WR�HYDOXDWH�SRWHQWLDO�WKUHDWV�WR�YXOQHUDEOH�
SRSXODWLRQV��LQFOXGLQJ�D�SRWHQWLDO�HVFDODWLRQ�LQ�YLROHQFH�EHWZHHQ�DUPHG�JURXSV��2QH�H[DPSOH�LV�WKH�FDVH�RI �WKH�*RY-
HUQPHQW�RI �6XGDQ·V�&HQWUDO�5HVHUYH�3ROLFH��&53��LQ�.DGXJOL��6XGDQ��7KURXJK�LPDJHU\�DQDO\VLV��++,�DQDO\VWV�ZHUH�
DEOH�WR�GRFXPHQW�WKH�EXLOG�XS�RI �D�&53�HQFDPSPHQW�DGMDFHQW�WR�WKH�8QLWHG�1DWLRQV�0LVVLRQ�LQ�6XGDQ��810,6��
FRPSRXQG�LQ�.DGXJOL�ZKHUH�WKRXVDQGV�RI �FLYLOLDQV�ZHUH�PDVVLQJ�DORQJ�WKH�VHFXULW\�SHULPHWHU��7KHVH�IRUFHV�UHSRUWHG-
O\�WDUJHWHG��NLOOHG��KDUDVVHG�DQG�WKUHDWHQHG�WKH�LQWHUQDOO\�GLVSODFHG�SHUVRQV��,'3��WKHUH��7KH�SUHVHQFH�RI �WKHVH�IRUFHV�
LQ�FORVH�SUR[LPLW\�WR�WKH�,'3�SRSXODWLRQ�GLUHFWO\�DQG�QHJDWLYHO\�LPSDFWHG�WKH�VHFXULW\�RI �WKRVH�SHRSOH�9

Old Methods, New Patterns 

5HPRWH�VHQVLQJ�QRZ�DOORZV�QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQV� WR�XQGHUVWDQG�SDWWHUQV�RI �KRZ�FRQÁLFWV�XQIROG�DQG�
DIIHFW�SRSXODWLRQV�LQ�ZD\V�WKDW�DUH�RWKHUZLVH�XQDYDLODEOH��5HPRWHO\�XQGHUVWDQGLQJ�KRZ�KXPDQ�VHFXULW\�LV�DIIHFWHG�E\�
FRQÁLFW�FRPHV�IURP�DQ�LQWHJUDWHG�DQDO\VLV�RI �WKH�ÀHOGV�RI �SK\VLFDO�JHRJUDSK\�DQG�KXPDQ�JHRJUDSK\��ZKLFK�LQFOXGHV�
´VRFLR�FXOWXUDO��HFRQRPLF��SROLWLFDO��KHDOWK��XUEDQ��DQG�RWKHU�W\SHV�RI �UHVHDUFK��7RJHWKHU��WKLV�UHVHDUFK�FDQ�LGHQWLI\�
JURXSV�RI �SHRSOH��WKHLU�OHDGHUV��DQG�WKHLU�LQWHUDFWLRQ�ZLWK�RWKHU�JURXSV��ZKLFK�DUH�WKH�VHHGV�RI �SRWHQWLDO�FRQÁLFW�µ�� 
$V�SDUW�RI �WKLV�UHVHDUFK��VDWHOOLWH�LPDJHU\�SURYLGHV�RWKHUZLVH�XQDWWDLQDEOH�LQIRUPDWLRQ�DERXW�HYHQWV�KDSSHQLQJ�RQ�WKH�
JURXQG��(YHU�LQFUHDVLQJ�DFFHVV�WR�UHFHQWO\�FROOHFWHG�DQG�DUFKLYDO�VDWHOOLWH�LPDJHU\�ZLOO�HQDEOH�KXPDQLWDULDQ�DQDO\VWV�WR�
PRUH�HIIHFWLYHO\�DQDO\]H�KRZ�FRQÁLFW�DIIHFWV�KXPDQ�VHFXULW\��

7KH�LQIRUPDWLRQ�UHVXOWLQJ�IURP�PRUH�WLPHO\�DQG�LPSURYHG�DQDO\VLV�ZLOO�OLNHO\�GLUHFWO\�DIIHFW�KXPDQ�VHFXULW\�VLWXDWLRQV�
DV�WKH\�DUH�XQIROGLQJ��$V�WKLV�WUHQG�FRQWLQXHV��VWDQGDUG�PHWKRGRORJLHV�ZLWKLQ�WKH�KXPDQLWDULDQ�DQG�KXPDQ�ULJKWV�
VHFWRU�IRU�VDWHOOLWH�LPDJHU\�DQG�UHODWLQJ�GDWD�DUH�XUJHQWO\�QHHGHG��7KH�FUHDWLRQ�RI �D�EDVLF�GRFWULQH�IRU�WKLV�QHZ�ÀHOG�
RI �UHPRWH�VHQVLQJ�PXVW�FRPH�IURP�WKH�ULFK�OHJDF\�RI �PLOLWDU\�XVH�WKDW�KDV�SUHFHGHG�LW�LQ�RUGHU�WR�LQFRUSRUDWH�WHVWHG�
DQDO\WLF�V\VWHPV�WKDW�KDYH�HYROYHG�LQ�WKLV�LQGXVWU\�RYHU�WLPH���
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Endnotes

1   8�6��'HSDUWPHQW�RI �&RPPHUFH��´&RPPHUFLDO�5HPRWH�6HQVLQJ�µ�DFFHVVHG�-XQH�����������KWWS���ZZZ�VSDFH�FRPPHUFH�JRY�UHPRWHVHQV-
LQJ� 

����7KH�6LJQDO�3URJUDP�RQ�+XPDQ�6HFXULW\�DQG�7HFKQRORJ\��´6XGDQ��$QDWRP\�RI �D�&RQÁLFW�µ�+DUYDUG�8QLYHUVLW\��DFFHVVHG�-XQH����������
KWWS���KKL�KDUYDUG�HGX�VLWHV�GHIDXOW�ÀOHV�SXEOLFDWLRQV�6XGDQ���$QDWRP\���RI���D���&RQÁLFWB6LJQDO�������SGI 

3   +XPDQ�5LJKWV�:DWFK��´%XUPD��6DWHOOLWH�,PDJHV�'HWDLO�'HVWUXFWLRQ�LQ�0HLNWLOD�µ�$SULO����������DFFHVVHG�-XQH����������KWWS���ZZZ�KUZ�
RUJ�QHZV������������EXUPD�VDWHOOLWH�LPDJHV�GHWDLO�GHVWUXFWLRQ�PHLNWLOD

����+XPDQ�5LJKWV�:DWFK��´1LJHULD��0DVVLYH�'HVWUXFWLRQ��'HDWKV�)URP�0LOLWDU\�5DLG�µ�0D\����������DFFHVVHG�-XQH����������´KWWS���ZZZ�
KUZ�RUJ�QHZV������������QLJHULD�PDVVLYH�GHVWUXFWLRQ�GHDWKV�PLOLWDU\�UDLG

5  ´8�6��'HSDUWPHQW�RI �WKH�,QWHULRU��8�6��*HRORJLFDO�6XUYH\�µ�DFFHVVHG�-XQH����������KWWS���HDUWKH[SORUHU�XVJV�JRY 

����6DWHOOLWH�6HQWLQHO�3URMHFW��´(VFDODWLRQ��(YLGHQFH�RI �6$)�DQG�63/$�FRPEDW�RSHUDWLRQV�µ�$SULO�����������DFFHVVHG�-XQH����������KWWS���
VDWVHQWLQHO�RUJ�VLWHV�GHIDXOW�ÀOHV�663��������(VFDODWLRQ���LQ���6XGDQ���DQG���/RRWLQJ���LQ���+HJOLJ����������SGI

7   ´6XGDQ��$QDWRP\�RI �D�&RQÁLFWµ

�����6DWHOOLWH�6HQWLQHO�3URMHFW��´&RYHU�8S��1HZ�(YLGHQFH�RI �7KUHH�0DVV�*UDYHV�LQ�6RXWK�.RUGRIDQ�µ�$XJXVW�����������DFFHVVHG�-XQH����
������KWWS���VDWVHQWLQHO�RUJ�UHSRUW�FRYHU�QHZ�HYLGHQFH�WKUHH�PDVV�JUDYHV�VRXWK�NRUGRIDQ 

9   ´6XGDQ��$QDWRP\�RI �D�&RQÁLFWµ

����-LP�+RGJHV��´6XFFHVV�/HIW�RI �=HUR�µ�7UDMHFWRU\�0DJD]LQH��:LQWHU�������DFFHVVHG�-XQH����������KWWS���WUDMHFWRU\PDJD]LQH�FRP�GH-
IHQVH�LQWHOLJHQFH�LWHP������VXFFHVV�OHIW�RI�]HUR�KWPO
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