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:LWK�WKH�FRQWLQXRXV�GHYHORSPHQW�RI�KLJK�VSHHG�WUDLQ�WHFKQRORJ\�LQ�&KLQD��PDQ\�KLJK�VSHHG�WUDLQ�
OLQHV�KDYH�EHHQ�LQFRUSRUDWHG�LQWR�WKH�QDWLRQDO�SODQ��DQG�KLJK�VSHHG�UDLOZD\�VWDWLRQV�KDYH�JUDGXDOO\�
EHFRPH�WKH�LQGLVSHQVDEOH�FHQWHU�RI�XUEDQ�HFRQRPLF�DQG�FXOWXUDO�GHYHORSPHQW��$V�WKH�PDLQ�SDUW�RI�
KLJK�VSHHG�UDLOZD\�VWDWLRQ��ZDLWLQJ�KDOO�SOD\V�DQ�LPSRUWDQW�UROH�LQ�SDVVHQJHU�GLYHUVLRQ�ZDLWLQJ��%H�
FDXVH�WKH�KLJK�VSHHG�UDLOZD\�VWDWLRQ�EHORQJV�WR�WKH�VXSHU�ODUJH�VSDFH�LQ�DFRXVWLFV��WKHUH�LV�OLWWOH�UH�
VHDUFK�GDWD�RQ�LWV�DFRXVWLFDO�FKDUDFWHULVWLFV��$W�SUHVHQW��&KLQD�KDV�QRW�IRUPXODWHG�WKH�DFRXVWLFDO�GH�
VLJQ�VSHFLILFDWLRQV� IRU�KLJK�VSHHG� UDLOZD\�VWDWLRQ�� VR� WKHUH� LV�QR�UHIHUHQFH� IRU� WKH�DFRXVWLF�GHVLJQ�
SDUDPHWHUV� RI�ZDLWLQJ� KDOO�� )RU� WKLV� NLQG� RI� KXJH� SXEOLF� VSDFH�� KRZ� WR� KHDU� SXEOLF� EURDGFDVWLQJ�
FOHDUO\�LV�WKH�SULPDU\�SUREOHP�RI�DFRXVWLF�GHVLJQ��,Q�WKLV�SDSHU��WKH�PDLQ�DFRXVWLF�SDUDPHWHUV��67,��
67,3$�DQG�57�� UHODWHG� WR� VSHHFK� LQWHOOLJLELOLW\� DUH� VHOHFWHG� WR� VLPXODWH� DQG�DQDO\]H� WKH� DFRXVWLF�
FKDUDFWHULVWLFV�RI�WKH�ZDLWLQJ�KDOO�RI�&KHQJGX�5DLOZD\�6WDWLRQ��7KH�DQDO\VLV�UHVXOWV�VKRZ�WKDW� WKH�
UHYHUEHUDWLRQ�WLPH�RI�WKH�ZDLWLQJ�KDOO�ZLWK�D�YROXPH�RI�����PLOOLRQ�FXELF�PHWHUV�FDQ�EH�VKRUWHQHG�WR�
���VHFRQGV�DQG� WKH�DYHUDJH�VSHHFK� WUDQVPLVVLRQ� LQGH[�RI� WKH�ZDLWLQJ�KDOO� FDQ� UHDFK�����E\�XVLQJ�
SHUIRUDWHG�DOXPLQXP�SDQHOV�ZLWK�DFRXVWLF�WLVVXH�DSSOLHG�RQ�WKH�EDFN�LQ�WKH�FHLOLQJ��$IWHUUHDVRQDEOH�
HOHFWURDFRXVWLF GHVLJQ�� WKH�DYHUDJH�VSHHFK� WUDQVPLVVLRQ� LQGH[�RI�SXEOLF�EURDGFDVWLQJ� LQ�ZDLWLQJ�
DUHD�FDQ�EH�LQFUHDVHG�WR�����E\�XVLQJ�VWURQJ�GLUHFWLRQDO�ORXGVSHDNHU�DUUD\�ZLWK�ODUJH�KRUL]RQWDO�FRY�
HUDJH�DQJOH�DQG�VPDOO�YHUWLFDO�FRYHUDJH�DQJOH� WR�FRYHU�SDVVHQJHU� VHDWV�HYHQO\��$FFRUGLQJ� WR� ,(&�
���������VWDQGDUG��67,3$�UHVXOWV�DUH�LQ�WKH�IDLU�OHYHO��������������
.H\ZRUGV�� KLJK�VSHHG� UDLOZD\ZDLWLQJ� KDOO�DFRXVWLF� GHVLJQ�� VSHHFK� WUDQVPLVVLRQ� LQGH[�� VSHHFK�
WUDQVPLVVLRQ�LQGH[�IRU�SXEOLF�DGGUHVV��UHYHUEHUDWLRQ�WLPH

�� ,QWURGXFWLRQ

:LWK� WKH�FRQWLQXRXV�GHYHORSPHQW�RI�KLJK�VSHHG� WUDLQ� WHFKQRORJ\� LQ�&KLQD��PDQ\�KLJK�VSHHG� WUDLQ�
OLQHV�KDYH�EHHQ�LQFRUSRUDWHG�LQWR�WKH�QDWLRQDO�SODQ��DQG�KLJK�VSHHG�UDLOZD\�VWDWLRQV�KDYH�JUDGXDOO\�EH�
FRPH�WKH�LQGLVSHQVDEOH�FHQWHU�RI�XUEDQ�HFRQRPLF�DQG�FXOWXUDO�GHYHORSPHQW��$V�WKH�PDLQ�SDUW�RI�KLJK�
VSHHG�UDLOZD\�VWDWLRQ��ZDLWLQJ�KDOO�SOD\V�DQ�LPSRUWDQW�UROH�LQ�SDVVHQJHU�GLYHUVLRQ�ZDLWLQJ��+RZ�WR�KHDU�
FOHDUO\�WKH�SXEOLF�EURDGFDVWLQJ�LV�WKH�SULPDU\�SUREOHP�RI�DFRXVWLF�GHVLJQ�IRU�WKLV�NLQG�RI�ODUJH�SXEOLF�
VSDFH��,W�LV�QRW�RQO\�UHODWHG�WR�WKH�QRUPDO�FRQYHUVDWLRQ�RI�SDVVHQJHUV��EXW�DOVR�GLUHFWO\�DIIHFWV�ZKHWKHU�
WKH� SXEOLF� EURDGFDVWLQJ� V\VWHP� FDQ� FRQYH\� WKH� NH\� LQIRUPDWLRQ� FOHDUO\� DQG� DFFXUDWHO\� WR�
WKHP�(VSHFLDOO\�LQ�WKH�FDVH�RI�VDIHW\�DFFLGHQWV�VXFK�DV�HDUWKTXDNHV�DQG�ILUHV��WKH�HYDFXDWLRQ�EURDGFDVW�
ZLWK�KLJKHU� VSHHFK� ,QWHOOLJLELOLW\�ZLOO� DYRLG�KXJH� ORVVHV�RI�SHUVRQQHO�DQG�SURSHUW\�� ,Q� WKLV�SDSHU�� WKH�

�
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PDLQ�DFRXVWLF�SDUDPHWHUV��67,��67,3$�DQG�57��UHODWHG�WR�VSHHFK�LQWHOOLJLELOLW\�DUH�VHOHFWHG�WR�VLPXODWH�
DQG�DQDO\]H�WKH�DFRXVWLF�FKDUDFWHULVWLFV�RI�WKH�ZDLWLQJ�KDOO�RI�&KHQJGX�5DLOZD\�6WDWLRQ�

�� 2YHUYLHZ�RI�$UFKLWHFWXUH

7KH� FRQVWUXFWLRQ� VFDOH� RI� KLJK�VSHHG� UDLOZD\� VWDWLRQ� FDQ� EH� GLYLGHG� LQWR� IRXU� W\SHV� DFFRUGLQJ� WR�

SHDN�KRXU�GHOLYHU\�YROXPH
��VXSHU�ODUJH��ODUJH��PHGLXP�DQG�VPDOO��7KH�ZDLWLQJ�KDOO�RI�&KHQJGX�+LJK�
VSHHG�5DLOZD\�6WDWLRQZKRVH�DFRXVWLF�HIIHFWLYH�YROXPH�LV���������PϢEHORQJV�WR�WKH�ODUJH�W\SH�UHIHU�
ULQJ� WR� WKH� LQYHVWLJDWLRQ�GDWD�RI�RWKHU�KLJK�VSHHG�UDLOZD\�VWDWLRQV>�@>�@�'XH� WR�EXLOGLQJ�GD\OLJKWLQJ� UH�
TXLUHPHQWV��ODUJH�DUHD�JODVV�LV�DSSOLHG�WR�URRI�DQG�ZDOO�VWUXFWXUH�LQ�WKH�KDOO��*ODVV�KDV�ORZ�DFRXVWLF�VFDW�
WHULQJ� FRHIILFLHQW�WKH� VWUXFWXUH� DQG� IRUP�RI� JODVV� VKRXOG� EH� FRQVLGHUHG� LQ� DFRXVWLF� GHVLJQ� WR� SUHYHQW�
DFRXVWLF�GHIHFWV�&RQVLGHULQJ�WKH�GHFRUDWLYH�DQG�DFRXVWLF�HIIHFWV�RI�WKH�ZDLWLQJ�KDOO��WKH�DOXPLQLXP�FHLO�
LQJ� LV� GHVLJQHG� DV� D� FRPSRVLWHVRXQG� DEVRUSWLRQ� VWUXFWXUH�ZKLFK LV FRQVLVW� RI� �PP� WKLFN� SHUIRUDWHG�
DOXPLQLXP�VKHHW��SRUH�VL]H��PP�SRUH�GLVWDQFH��PP�SHUIRUDWLRQ�UDWH������DQG���PP�WKLFN�JODVV�ZRRO�
�GHQVLW\���NJ�PϢ��7KH�PDLQ�SXUSRVH�RI�VRXQG�DEVRUSWLRQ�FHLOLQJ�LV�WR�UHGXFH�WKH�RYHUDOO�UHYHUEHUDWLRQ�
WLPH�RI�WKH�ZDLWLQJ�KDOO�DQG�SUHYHQW�WKH�VRXQG�GHIHFW�RI�ORQJ�WLPH�UHIOHFWLRQ�VRXQG�7KH�LUUHJXODU�WULDQ�
JXODU�VWUXFWXUH�RI�WKH�GD\OLJKWLQJ�JODVV�IRUPV�DQJOHV�ZLWK�WKH�JURXQG�RI�WKH�ZDLWLQJ�KDOO��ZKLFK�FDQ�SUH�
YHQW�WKH�VRXQG�GHIHFW�FDXVHG�E\�WKH�IOXWWHU�HFKR�EHWZHHQ�WKH�URRI�DQG�WKH�JURXQG�7KH�LQWHULRU�UHQGHULQJ��
SODQ�DQG�FURVV�VHFWLRQ�RI�WKH�ZDLWLQJ�KDOO�DUH�VKRZQ�EHORZ��

)LJXUH ��,QWHULRU�UHQGHULQJ�RI�WKH�ZDLWLQJ�KDOO� )LJXUH ��3ODQ RI�WKH�ZDLWLQJ�KDOO�

)LJXUH���&URVV�VHFWLRQ RI�WKH�ZDLWLQJ�KDOO��

�� &RPSXWHU�VLPXODWLRQ�RI�DUFKLWHFWXUDO�DFRXVWLFV

,Q�RUGHU�WR�JHW�WKH�DFRXVWLF�SDUDPHWHUV�RI�WKH�ZDLWLQJ�KDOO�RI�&KHQJGX�+LJK�VSHHG�5DLOZD\�6WDWLRQ��
2'(21�VRIWZDUH�LV�XVHG�WR�VLPXODWH�DQG�DQDO\VH�LQ�WKLV�SDSHU�7KH�VRXQG�ILHOG�RI� WKH�ZDLWLQJ�KDOO� LV�
SUHGLFWHG�E\�WKH�VRXQG�DEVRUSWLRQ�FRHIILFLHQW�RI�WKH�GHVLJQHG�PDWHULDO��7KH�DFRXVWLF�SDUDPHWHUV�VXFK�DV�
UHYHUEHUDWLRQ�WLPH�7����HDUO\�GHFD\�WLPH�('7�DQG�VSHHFK�LQWHOOLJLELOLW\�67,�DUH�PDLQO\�DQDO\]HG�
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)UHTXHQF\ +] ���� ���� ���� ����� ����� �����

7�� V ����� ���� ���� ���� ���� ����
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67, ����
$FFRUGLQJ�WR�WKH�FDOFXODWLRQ�UHVXOWV�RI�DFRXVWLF�SDUDPHWHUV�VXFK�DV�UHYHUEHUDWLRQ�WLPH�DQG�HDUO\�GH�

FD\�WLPH�RI�W\SLFDO�UHFHLYH�SRLQWV�LQ�SDVVHQJHU�ZDLWLQJ�DUHDV��LW�FDQ�EH�VHHQ�WKDW�WKH�DYHUDJH�RI�UHYHU�
EHUDWLRQ�WLPH�LV�����V�LQ�PLG�IUHTXHQF\�� WKH�HDUO\�GHFD\�WLPH�LV�����V�� WKH�VSHHFK�WUDQVPLVVLRQ�LQGH[�
67,�LV������7KH�DFRXVWLF�SDUDPHWHUV�VXFK�DV�WKH�VRXQG�SUHVVXUH�OHYHO�DQG�VSHHFK�WUDQVPLVVLRQ�LQGH[�DUH�
XQHYHQO\�GLVWULEXWHG�LQ�WKH�FDOFXODWHG�DUHD�EHFDXVH�RI�WKH�RPQL�VRXUFH�XVHG�LQ�WKH�DFRXVWLF�VLPXODWLRQ��
$QG� WKH� FDOFXODWHG� UHVXOWV�RI� WKHVH�SDUDPHWHUV� WHQG WR�GHFUHDVH�ZLWK� WKH� LQFUHDVH�RI� WKH�GLVWDQFH�EH�
WZHHQ�WKH�VRXQG�VRXUFH�DQG�WKH�UHFHLYLQJ�SRLQW��HVSHFLDOO\�RXW�RI�UHYHUEHUDWLRQ�UDGLXV�$FFRUGLQJ�WR�,(&�
���������6RXQG�V\VWHP�HTXLSPHQW�3DUW�����2EMHFWLYH�UDWLQJ�RI�VSHHFK�LQWHOOLJLELOLW\�E\�VSHHFK�WUDQV�
PLVVLRQ� LQGH[�� WKH� KHDULQJ� RI� QRUPDO� OLVWHQHUV� LV� GLYLGHG LQWR� ILYH� JUDGHV� DFFRUGLQJ� WR�

EDGaSRRUaIDLUaJRRGaH[FHOOHQW
��7KH�FRUUHVSRQGLQJ�67,�WKUHVKROGV�DUH������������������DQG�����>�@�7KH�
DYHUDJH�VLPXODWLRQ�UHVXOW�RI�67,�LQ�WKH�ZDLWLQJ�DUHD�RI�&KHQJGX�+LJK�VSHHG�5DLOZD\�6WDWLRQ�LV�������
ZKLFK�EHORQJV�WR�WKH�UDQJH�RI�����������DQG�LV�LQ�WKH�SRRU�OHYHO��2Q�WKLV�EDVLV��UHDVRQDEOH�HOHFWURDFRXV�
WLF�GHVLJQ�RI�SXEOLF�EURDGFDVWLQJ�LV�H[SHFWHG�WR�LPSURYH�67,�WR�PRUH�WKDQ�������

�� &RPSXWHU�VLPXODWLRQ�RI�HOHFWURDFRXVWLF V\VWHP

7KH�SODQ�VKDSH�RI�WKH�ZDLWLQJ�KDOO�RI�&KHQJGX�+LJK�VSHHG�5DLOZD\�6WDWLRQ�LV�ORQJ�DQG�QDUURZ��6R�
ORXGVSHDNHUV�ZLWK�ODUJH�KRUL]RQWDO�FRYHUDJH�DQJOH��VPDOO�YHUWLFDO�FRYHUDJH�DQJOH�DQG�VWURQJ�GLUHFWLYLW\�
DUH�VHOHFWHG�WR�FRYHU�WKH�ZDLWLQJ�DUHD�LQ�HOHFWURDFRXVWLFV\VWHP�GHVLJQ�$�OLQHDU�DUUD\�ORXGVSHDNHU�QDPHG�
'ULYHOLQH�'5/����&RPSDFW� OLQH�DUUD\���[�����LQFK��ZKRVH�KRUL]RQWDO�DQG�YHUWLFDO�FRYHUDJH�DQJOH�RI�
�G%�DW�����+]�DUH ����GHJUHHV�DQG����GHJUHHV�LV�XVHG�LQ�WKH�FRPSXWHU�VLPXODWLRQ��DQG WKH�ZHLJKW�RI�
HDFK�JURXS�RI�ORXGVSHDNHUV�LV���NJ��WKH�PD[LPXP�SRZHU�LV����: >�@�7KH�VSHFLILF�FRYHUDJH�DQJOH�SD�
UDPHWHUV�DUH�VKRZQ�EHORZ�

)LJXUH ��+RUL]RQWDO DQG�YHUWLFDO FRYHUDJH�DQJOH�RI��G% IUHTXHQF\�FKDUDFWHULVWLF�FXUYH��
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$�VHW�RI�ORXGVSHDNHUV�ZLWK���P�YHUWLFDO�KHLJKW�RII�WKH�JURXQG�LV�LQVWDOOHG�DW�HDFK�FROXPQ�SRVLWLRQ��$�
WRWDO�RI����JURXSV�RI�ORXGVSHDNHUV�LQ���URZV�DUH�VHW�XS�RQ�WKH�OHIW�DQG�ULJKW�FROXPQV�V\PPHWULFDOO\��7KH�
PDLQ�D[LV�RI� WKH� ORXGVSHDNHU�SRLQWV� WR� WKH�PLGGOH�RI� WKH�ZDLWLQJ�DUHD��7KH�YHUWLFDO�DQJOH�RI� WKH�PDLQ�
D[LV�RI�WKH�ORXGVSHDNHU�LV��� �GHJUHHV��7KH�GHVLJQ�SULQFLSOH�RI�HOHFWUR�DFRXVWLF�LV�WKDW�WKH����G%�YHUWLFDO�
DQJOH�RI�WKH�ORXGVSHDNHU�FRYHUV�WKH�ZDLWLQJ�DUHD�RQ�WKH�VLGH��DQG�WKH�KRUL]RQWDO����G%�FRYHUDJH�DQJOH�LV�
DV�ODUJH�DV�SRVVLEOH��,Q�SXEOLF�EURDGFDVWLQJ�PRGH��DOO�ORXGVSHDNHUV�VLPXOWDQHRXVO\�ZRUN��FRYHULQJ�WKH�
ZKROH�ZDLWLQJ�DUHD��7KH�OD\RXW�RI�ORXGVSHDNHUV�LV�VKRZQ�LQ�WKH�ILJXUH�EHORZ��

)LJXUH ��/D\RXW�RI�ORXGVSHDNHUV��UHG�GRWV�UHSUHVHQW ORXGVSHDNHUV���

7DEOH���$FRXVWLF�SDUDPHWHUV RI�HOHFWURDFRXVWLF�VLPXODWLRQ

)UHTXHQF\ +] ��� ��� ��� ���� ���� ����

7�� V ����� ���� ���� ���� ���� ����

('7 V ����� ���� ���� ���� ���� ����

'�� ���� ���� ���� ���� ���� ����

67, ����
$FFRUGLQJ�WR�WKH�FDOFXODWLRQ�UHVXOWV�RI�DFRXVWLF�SDUDPHWHUV�RIHOHFWURDFRXVWLF V\VWHP�VXFK�DV�UHYHU�

EHUDWLRQ�WLPH�DQG�HDUO\�GHFD\�WLPH�RI�W\SLFDO�UHFHLYH�SRLQWV�LQ�SDVVHQJHU�ZDLWLQJ�DUHDV�,W�FDQ�EH�VHHQ�
WKDW�WKH�DYHUDJH�RI�UHYHUEHUDWLRQ�WLPH�LV�����V�LQ�PLG�IUHTXHQF\��WKH�HDUO\�GHFD\�WLPH�LV�����V��WKH�UH�
YHUEHUDWLRQ�WLPH�RI�HOHFWURDFRXVWLF�V\VWHP�LV�D�OLWWHU�ORQJHU�WKDQ�WKDW�RI�DUFKLWHFWXUDO�DFRXVWLFV�7KH�DY�
HUDJH�VLPXODWLRQ�UHVXOW�RI�VSHHFK�WUDQVPLVVLRQ�LQGH[�IRU�SXEOLF�DGGUHVV�67,3$��LV������&RPSDUHG�ZLWK�
WKH�VLPXODWLRQ�UHVXOWV�RI�DUFKLWHFWXUDO�DFRXVWLFV��WKH�VLPXODWLRQ�UHVXOWV�RI�67,3$�RI�HOHFWURDFRXVWLF�V\V�
WHP�KDYH�EHHQ�JUHDWO\�LPSURYHG��DQG�LW�EHORQJV�WR�WKH�UDQJH�RI���������� DQG�LV� LQ� WKHIDLU OHYHO��7KH�
1DWLRQDO�6WDQGDUG��7HFKQLFDO�FRGH�IRU�SXEOLF�DGGUHVV�V\VWHP�HQJLQHHULQJ��LV�DSSOLFDEOH�WR�WKH�GHVLJQ��
FRQVWUXFWLRQ�DQG�DFFHSWDQFH�RI� WKH�HOHFWURDFRXVWLF�V\VWHP�HQJLQHHULQJ�RI� WKH�QHZO\�EXLOW�� UHEXLOW�DQG�
H[SDQGHG�SXEOLF�EURDGFDVWLQJ�V\VWHP��,WV�FRUH�UHTXLUHPHQWV�DUH�WR�HQVXUH�WKDW�WKH�ORXGVSHDNHU�KDV�VXI�
ILFLHQW�VRXQG�SUHVVXUH�OHYHO�DQG�VSHHFK�LQWHOOLJLELOLW\��67,3$���ZKLFK�RI�WKH�ILUVW��VHFRQG�DQG�WKLUG�OHYHO�
EURDGFDVWLQJ�V\VWHPV��EXVLQHVV�EURDGFDVWLQJ�DQG�HPHUJHQF\�EURDGFDVWLQJ��VKDOO�PHHW�WKH�UHTXLUHPHQWV�
RI�QR�OHVV�WKDQ����������������UHVSHFWLYHO\�>�@�$FFRUGLQJ�WR�WKH�VLPXODWLRQ�UHVXOWV�RI�WKLV�GHVLJQ��67,3$�
XQGHU�WKH�HOHFWURDFRXVWLF�V\VWHP�PHHWV�WKH�UHTXLUHPHQWV�RI�WKH�VHFRQG�OHYHO�EURDGFDVWLQJ�V\VWHP�

�� &RQFOXVLRQ

$W�SUHVHQW��&KLQD�KDV�QRW�IRUPXODWHG�WKH�DFRXVWLFDO�GHVLJQ�VSHFLILFDWLRQV�IRU�KLJK�VSHHG�UDLOZD\�VWD�
WLRQ��VR�WKHUH�LV�QR�UHIHUHQFH�IRU�WKH�DFRXVWLF�GHVLJQ�SDUDPHWHUV�RI�ZDLWLQJ�KDOO��%HFDXVH�WKH�KLJK�VSHHG�
UDLOZD\�VWDWLRQ�EHORQJV�WR�WKH�VXSHU�ODUJH�VSDFH�LQ�DFRXVWLFV��WKH�DFRXVWLF�HIIHFWLYH�YROXPH�RI�WKH�ZDLW�
LQJ�KDOO�ZKLFK�LV�VL[�WR�VHYHQ�WLPHV�DV�ODUJH�DV�WKDW�RI�WKH�PD[LPXP�UHIHUHQFH�J\PQDVLXP�VSHFLILHG�LQ�
-*-�7�����������6SHFLILFDWLRQ�IRUP�DFRXVWLFDO�GHVLJQ�DQG�PHDVXUHPHQW�RI�J\PQDVLXP�DQG�VWDGLXP�>�@��
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7KH�VRXQG�ILHOG�FKDUDFWHULVWLFV�RI�WKH�ZDLWLQJ�KDOO�LQ�KLJK�VSHHG�UDLOZD\�VWDWLRQ�DUH�EHWZHHQ�WKH�UHYHU�
EHUDWLRQ�ILHOG�DQG�WKH�IUHH�ILHOG�,Q�WKLV�SDSHU�� WKH�PDLQ�DFRXVWLF�SDUDPHWHUV��67,��67,3$�DQG�57��UH�
ODWHG� WR� VSHHFK� LQWHOOLJLELOLW\� DUH� VHOHFWHG� WR� VLPXODWH� DQG� DQDO\]H� WKH� DFRXVWLF� FKDUDFWHULVWLFV� RI� WKH�
ZDLWLQJ�KDOO�RI�&KHQJGX�5DLOZD\�6WDWLRQ�$IWHU�UHDVRQDEOH�DUFKLWHFWXUDO�DFRXVWLF GHVLJQ��WKH�DYHUDJH�RI�
UHYHUEHUDWLRQ� WLPH� FDQ� EH� UHGXFHG� WR ����V� LQ�PLG�IUHTXHQF\��DQG�WKH� VSHHFK� WUDQVPLVVLRQ� LQGH[�67,�
FDQ UHDFK������ 2Q�WKLV�EDVLV��ORXGVSHDNHUV�ZLWK�ODUJH�KRUL]RQWDO�FRYHUDJH�DQJOH��VPDOO�YHUWLFDO�FRYHU�
DJH� DQJOH� DQG� VWURQJ� GLUHFWLYLW\� DUH� VHOHFWHG� WR� FRYHU� WKH�ZDLWLQJ� DUHD� LQ� HOHFWURDFRXVWLF V\VWHP� GH�
VLJQ�WKH� DYHUDJH� VLPXODWLRQ� UHVXOW� RI� VSHHFK� WUDQVPLVVLRQ� LQGH[� IRU� SXEOLF� DGGUHVV�67,3$�FDQ� UHDFK
������ZKLFK�FDQ�PHHW� WKH� UHTXLUHPHQWV�RI� WKH� VHFRQG� OHYHO�EURDGFDVWLQJ� V\VWHP��1RZ�� WKH�DFRXVWLFDO�
WKHRU\�UHVHDUFK�DQG�GHVLJQ�H[SHULHQFH�RI�VXSHU�ODUJH�VSDFH�LV�YHU\�OLWWOH��IXUWKHU�UHVHDUFK�LV�QHHGHG�RQ�
WKH�FKDUDFWHULVWLFV�RI�DUFKLWHFWXUDO�DFRXVWLF�DQG�HOHFWURDFRXVWLF�DFRXVWLF�ILHOG�LQ�WKLV�NLQG�RI�VSDFH�>�@��
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