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.H\ZRUGV� VRIW�JURXQG�VWUXFWXUH� VRIW�VRLO� VRIW�JURXQG�LPSURYHPHQW�

���,QWURGXFWLRQ
4XDWHUQDU\� JHRORJLFDO� VWUXFWXUH RI� WKH� FRDVWDO�

DUHD� RI� 4XDQJ� 1LQK� KDV� PDQ\� DJHV� DQG� RULJLQV�
UDQJLQJ�IURP�3OHLVWRFHQH�WR�+RORFHQH�ZLWK�YDULRXV�
OLWKRORJLFDO� FRPSRVLWLRQV�� LQFOXGLQJ� WKH� PE4�
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OLWKRORJLFDO� FRPSOH[�� FKDUDFWHUL]HG� E\� VRIW� VRLO� �
VHQVLWLYH� REMHFWV� ZLWK� WKH� LPSDFW� RI� WKH�
HQYLURQPHQW�� 7KLV VRIW� VRLO� LV� D� GLVDGYDQWDJH� IRU�
LQIUDVWUXFWXUH�FRQVWUXFWLRQ��)RU�EXLOGLQJ�RQ WKH VRIW
JURXQG�� JURXQG� LPSURYHPHQW� VKRXOG� EH� WDNHQ� WR�
HQVXUH� ORQJ�WHUP� VWDELOLW\� RI� EXLOGLQJ� XQGHU� WKH�
LPSDFW�RI�FOLPDWH�FKDQJH�DQG�VHD�OHYHO�ULVH�

7KHUHIRUH�� FODULI\LQJ WKH� VRIW� VRLO� GLVWULEXWLRQ�
DQG�WKH�SK\VLFR�FKHPLFDO SURSHUWLHV�RI�VRIW�VRLO�WR�
RIIHULQJ�DSSURSULDWH�WUHDWPHQW�VROXWLRQV�WKDW�SOD\�D�
YHU\ LPSRUWDQW� UROH� LQ� FRQWULEXWLQJ� WR� WKH�
VXVWDLQDEOH� GHYHORSPHQW� RI� 4XDQJ� 1LQK� FRDVWDO�
DUHDV�
���6RIW�JURXQG�VWUXFWXUH�LQ�4XDQJ�1LQK FRDVWDO�
DUHD

7KH� SXUSRVH� RI� WKH� GLYLVLRQ� RI� VRIW� JURXQG�
VWUXFWXUH�LV�WKH�EDVLV�IRU�WKH�SODQQLQJ�RI�HFRQRPLF�

H[SORLWDWLRQ� WHUULWRU\�� WKH� RULHQWDWLRQ� IRU� WKH�
LPSURYHPHQW�RI�VRIW�VRLO��VHUYLQJ�WKH�DVVHVVPHQW�RI
WKH� LPSDFW� RI� FOLPDWH� FKDQJH� DQG VHD� OHYHO� ULVH��
'LYLGLQJ RI� VRIW JURXQG� VWUXFWXUH� LV� EDVHG� RQ� WKH�
SURSHUWLHV� RI� VRIW� VRLO� DV�ZHOO� DV� WKH� HIIHFWLYHQHVV�
RI�VRIW�JURXQG�LPSURYHPHQW��,W�DOVR�EDVHG�RQ�

� 7KH�VFDOH�DQG�FKDUDFWHULVWLFV�RI�WKH�EXLOGLQJV�
� 7KH�GHYHORSPHQW SODQ�RI�WKH�1RUWKHUQ�FRDVWDO�

UHJLRQ�XS� WR������DQG�YLVLRQ� WR�������7KH� VRFLR�
HFRQRPLF� GHYHORSPHQW� SODQ� RI� WKH� HFRQRPLF�
GHYHORSPHQW� DUHDV� RI� WKH� QRUWKHUQ� FRDVWDO� UHJLRQ�
XS� WR������ZLWK�D�YLVLRQ� WR�������7KH�EXLOGLQJ� LV
PDLQO\� SODQQHG� IRU� FLYLO�� LQGXVWULDO� DQG�
LQIUDVWUXFWXUH� SURMHFWV�� WUDQVSRUW�� VHD� G\NHV ZLWK�
VPDOO�DQG�PHGLXP�ORDGLQJ�VFDOH�

� 7KH�JHRORJ\��K\GURJHRORJLFDO�IHDWXUH�
� 7HFKQRORJLHV�IRU�VRIW�JURXQG�LPSURYHPHQW�LQ�

9LHW�1DP�
7KH�GLYLVLRQ�RI�VRIW�JURXQG�VWUXFWXUH� LV�PDLQO\�

EDVHG�RQ�VWUDWLJUDSKLF�FKDUDFWHULVWLFV��SUHVHQFH DQG�
ORFDWLRQ� RI� VRIW� VRLO� OD\HUV�� DQG� DOVR� EDVHG� RQ�
K\GURORJLFDO�DQG�WHUUDLQ�IDFWRUV�
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)HDWXUHV� RI� JHRORJLFDO� VWUXFWXUHV DQG�
SURSHUWLHV�RI�VRIW�VRLO��

'XH� WR� UHVHDUFKLQJ� RQ� JHRORJ\�� JHRORJLFDO�
HQJLQHHULQJ�RI�WKH�4XDQJ�1LQK�FRDVWDO�DUHD�VKRZV�
WKDW� WKH� W\SHV� RI� VRLO� LQ� WKH� TXDWHUQDU\� VHGLPHQWV�
GLVWULEXWHG� IURP� WKH� VXUIDFH WR� D� GHSWK� RI� VHYHUDO�
PHWHUV� RU� RYHU� WHQ� PHWHUV�� LQFOXGLQJ� W\SHV� RI�
PDULQH�RULJLQ��P���VHD�� PDUVKODQG��PE��DQG�ULYHU�
�D��� &RPSRVHG RI� FREEOHV�� JUDYHOV�� FOD\H\� VDQG�
�D4�

���� VDQG\� FREEOHV� DQG� JUDYHO� LQ� GHQVH� VWDWH��
VDQG\�FOD\�DQG�FOD\H\�VDQG� LQ�ILUP VWDWH��P4�

������
VPDOO�JUDLQ�VDQG��FOD\H\�VDQG\��VDQG\�FOD\��FOD\�LQ�
ILUP� WR�VRIW� VWDWH� �P4�

����9HU\� VRIW� FOD\� DQG�YHU\�
VRIW� VDQG\� FOD\� ZLWK� RUJDQLF� PDWWHU� DQG� VHDVKHOO�
�PE4�

�
���6R��RQO\ PE4�

� IRUPDWLRQ�LV�VRIW�VRLO�DQG�
ZLGHO\�GLVWULEXWHG�LQ�WKH�DUHD��

7KH�UHVXOWV�RI�FRPSRVLWLRQ��SK\VLFR�PHFKDQLFDO
SURSHUWLHV�RI�PE4�

� VRIW�VRLO�VKRZQ�
7KH� DPRXQW� RI� RUJDQLF PDWWHU� FRQWHQW� YDULHV�

IURP������WR������
6RLOV�KDYH ORZ�EHDULQJ FDSDFLW\ �5��YDULHV IURP�

����WR����N*�FP���DQG�ODUJH�GHIRUPDWLRQ��(� YDULHV�
IURP�����WR���N*���FP

7KH� FKDUDFWHULVWLFV� RI� VRIW� VRLO� GLVWULEXWLRQ� LQ�
VRPH�SODFHV� LQ�0RQJ�&DL��&DP�3KD��4XDQJ�1LQK�
DV�IROORZV�

0RQJ� &DL� GLVWULFW�� FRPSRVHG� RI� FOD\� LQ� YHU\
VRIW� VWDWH� �PE4�

��� GLVWULEXWHG� PDLQO\� LQ� HVWXDULHV�
DQG�VWUHDPV�WR�WKH�VHD�IURP�7LHQ�<HQ�WR�0RQJ�&DL�
WKURXJK� WKH� WHUULWRU\� RI� WKH� FRPPXQHV� RI� 4XDQJ�
0LQK�� +DL� 'RQJ�� +DL� <HQ�� 9DQ� 1LQK�� +DL� +RD��
DERXW RQH�WKLUG RI� WKH� WRWDO� DUHD�� 6RIW� VRLO� LV�
GLVWULEXWHG� DW� WKH� GHSWK� IURP� VXUIDFH WR� �P� DQG�
FRYHUHG DERYH�HOXYL DQG�GHOXYL VRLOV�HG4�

&DP�3KD GLVWULFW� &RPSRVHG�RI�YHU\�VRIW�VDQG\�
FOD\��PE4�

���GLVWULEXWHG�QHDU� WKH�VHDVLGH�� IRUPLQJ�
D� QDUURZ� VWULS� H[WHQGLQJ� IURP� &DP� %LQK�� &DP�
6RQ��&DP�3KX��&DP�7UXQJ��&DP�7D\�DQG�&XD�2QJ�
WR�0RQJ�'XRQJ��6RIW�VRLO�LV�GLVWULEXWHG�DW�WKH�GHSWK�
IURP� VXUIDFH WR� �P� DQG� FRYHUHG� DERYH� HOXYL DQG�
GHOXYL VRLOV�HG4 RU�VRLOV�RI�P4�

��
+D�/RQJ GLVWULFW� &RPSRVHG�RI�YHU\�VRIW�VDQG\�

FOD\�� YHU\� VRIW� FOD\�� VRIW� FOD\� �PE4�
���� 6RLOV�

QDUURZO\� GLVWULEXWHG� QHDU� WKH� VHDVLGH�� IRUPLQJ� D�

FRQWLQXRXV� VWULS� VWUHWFKLQJ� IURP� <HQ� &X� WR� %DL�
&KD\�� 6RLOV� UHYHDO� RQ� WKH� VXUIDFH� RI� WKH� WHUUDLQ��
7KHVH� VRLOV� GLVWULEXWHG� LQ� ORZ� O\LQJ� WHUUDLQ�� RIWHQ�
IORRGHG�DQG�RQO\� H[SRVHG�DW� ORZ� WLGH��6RIW� VRLO� LV�
GLVWULEXWHG� DW� WKH� GHSWK� IURP� VXUIDFH WR� RYHU� �P�
DQG� FRYHUHG� DERYH� HOXYL DQG� GHOXYL VRLOV� HG4 RU�
VRLOV�RI�P4�

� DQG�P4�
����

)HDWXUHV�RI�K\GURJHRORJ\�
,Q� 4XDQJ� 1LQK� DUHD�� FRQVWUXFWLRQ� RI� PHGLXP�

DQG� VPDOO� EXLOGLQJV� UHODWHG� WR� WKH� +RORFHQH�
DTXLIHU�� *URXQGZDWHU� OHYHO� LV� LQIOXHQFHG� E\� WLGDO�
IORZV�DQG�FDXVHG�FKDQJHV�LQ�SURSHUWLHV�RI�VRLO��7KH
ZDWHU�OHYHO�LV�VKDOORZ��UDQJHV�IURP�����WR���PHWHUV�

3ULQFLSOHV� RI� WKH� GLYLVLRQ RI� VRIW� JURXQG�
VWUXFWXUH�

)URP� WKH� IHDWXUH�RI�JHRORJ\��SURSHUWLHV�RI�VRIW�
VRLO�DQG�K\GURJHRORJ\��WKH�GLYLVLRQ�RI�VRIW�JURXQG�
VWUXFWXUH� GLYLGHG� LQWR� W\SHV� DQG VXE�W\SHV� 7KH�
GHSWK�RI�WKH�GLYLVLRQ�RI�VRIW�JURXQG�VWUXFWXUH�LV�XS�
WR� WKH� WKLFNQHVV� RI� VRIW� VRLO� OD\HUV�� WR� WKH� OD\HUV�
ZLWK� FDSDEOH� RI� ORDGLQJ� IRU� EXLOGLQJV� �VDQG\� FOD\
VRLOV��VWLII�DQG�YHU\�VWLII�VRLO�HG4��P4�

�����
7\SH�� %DVHG� RQ� WKH� GLVWULEXWLRQ� SURSHUWLHV� RI

VRIW� VRLO� DQG� WKH� VRLOV� GLVWULEXWHG� XQGHU� VRIW VRLO��
7KH�VW\OH�LV�GHQRWHG E\�5RPDQ�QXPHUDOV��,Q�4XDQJ�
1LQK�FRDVWDO�DUHD�LV�GLYLGHG�LQWR���W\SHV�

� 7\SH�,��6RIW�VRLO�GLVWULEXWHG RQ�WKH�VXUIDFH�DQG�
FRYHUHG� RQ� HOXYL DQG� GHOXYL VRLOV� HG4 �VWLII� DQG�
YHU\�VWLII VDQG\�FOD\�VRLO�ZLWK�JUDYHO��

� 7\SH� ,,�� 6RIW� VRLO GLVWULEXWHG� RQ� WKH� VXUIDFH�
DQG�FRYHUHG�RQ�VDQG�RU�JUDYHO�

� 7\SH� ,,,�� 6RIW� VRLO� GLVWULEXWHG RQ� WKH� VXUIDFH�
DQG�FRYHUHG�RQ�VWLII�FOD\��P4�

�����
7\SHV�,�DQG�,,�KDYH�D�WKLFNQHVV�RI�OHVV�WKDQ��P��

7\SH� ,,,� KDV D� VRIW� VRLO� OD\HU� FRPSOH[LW\��
7KHUHIRUH�� GXH� WR� WKH�HIIHFWLYHQHVV�RI� VRIW� JURXQG�
LPSURYHPHQW�� LW� ZLOO� GLYLGH� WKH� W\SH� ,,,� LQWR VXE�
W\SHV EDVHG�RQ�WKH�WKLFNQHVV�RI�VRIW VRLO�

6XE�W\SH D��WKH�WKLFNQHVV�RI�VRIW�VRLO�OHVV�WKDQ���
PHWHUV�

6XE�W\SH E�� WKH� WKLFNQHVV� RI� VRIW� VRLO� JUHDWHU�
WKDQ���PHWHUV�
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7DE� ���7KH�SURSHUWLHV�RI�W\SH��VXE�W\SH�RI�VRIW�JURXQG�VWUXFWXUH�LQ�WKH�4XDQJ�1LQK�FRDVWDO�DUHD
7\SHV $UHDV 3URSHUWLHV�RI�VRIW�JURXQG�VWUXFWXUH
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0RQJ�
&DL��
&DP�
3KD

� 7RSRJUDSK\�LV�VPDOOHU�WKDQ��P��LW�LV�DQ�DFFXPXODWLRQ�GHOWD�
� 6RIW�VRLO�GLVWULEXWHG�RQ�WKH�VXUIDFH��
� 8QGHU�WKH�VRIW�VRLO�LV�HOXYL DQG�GHOXYL VRLOV�HG4 �VWLII�DQG�YHU\�VWLII�VDQG\�FOD\�VRLO
ZLWK�JUDYHO��
� 7KH�WKLFNQHVV�RI�VRIW VRLO�LV�VPDOOHU�WKDQ��P�
� &RPSRVHG�RI�YHU\�VRIW�VDQG\�FOD\��YHU\�VRIW�FOD\��VRIW�FOD\��
� 7KH�JURXQGZDWHU�OHYHO�LV�OHVV�WKDQ��P��IUHVK JURXQG�ZDWHU�
� 5R�����N*�FP

���(R���N*�FP
���H�!�������J�����J�FP� �0RQJ�&DL���J�����J�FP�

�&DP� 3KD��� &Y ������������������� FP��V�� &F ������������� 3F ���������N*�FP
���

&XX  �����������N*�FP
���MXX  ��
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+D�
/RQJ

� 7RSRJUDSK\�LV�VPDOOHU�WKDQ��P��LW�LV�DQ�DFFXPXODWLRQ�GHOWD�
� 6RIW�VRLO�GLVWULEXWHG�RQ�WKH�VXUIDFH��
� &RPSRVHG�RI�YHU\�VRIW�VDQG\�FOD\��YHU\�VRIW�FOD\
� 8QGHU�WKH�VRIW�VRLO�LV�VDQG�RU�JUDYHO�LQ�GHQVH VWDWH��P4�

�����
� 7KH�WKLFNQHVV�RI�VRIW VRLO�LV�VPDOOHU�WKDQ��P�
� 5R����� N*�FP

��� (R���N*�FP
��� H�!������� J�����J�FP��� &Y �������������������

FP��V��&F �������������3F ���������N*�FP
���&XX  ����������N*�FP

���MXX  ��
���¶�
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� 7KH�JURXQGZDWHU�OHYHO�LV�OHVV�WKDQ��P��IUHVK JURXQG�ZDWHU�

,,,�D
+D�
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� 7RSRJUDSK\�LV�VPDOOHU�WKDQ��P��LW�LV�DQ�DFFXPXODWLRQ�GHOWD
� 6RIW�VRLO�GLVWULEXWHG�RQ�WKH�VXUIDFH��
� &RPSRVHG�RI�YHU\�VRIW�VDQG\�FOD\��YHU\�VRIW�FOD\
� 8QGHU�WKH�VRIW�VRLO�LV�VWLII�VDQG\�FOD\H\��P4�

�����
� 7KH�WKLFNQHVV�RI�VRIW VRLO�LV�VPDOOHU�WKDQ��P�
� 5R����� N*�FP

��� (R���N*�FP
��� H�!������� J�����J�FP��� &Y �������������������

FP��V��&F �������������3F ���������N*�FP
���&XX  �����������N*�FP

���MXX  ��
���¶�
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� 7KH�JURXQGZDWHU�OHYHO�LV�OHVV�WKDQ��P��IUHVK JURXQG�ZDWHU�

,,,�E
+D�
/RQJ

�7RSRJUDSK\�LV�VPDOOHU�WKDQ��P��LW�LV�DQ�DFFXPXODWLRQ�GHOWD
� 6RIW�VRLO�GLVWULEXWHG�RQ�WKH�VXUIDFH��
� &RPSRVHG�RI�YHU\�VRIW�VDQG\�FOD\��YHU\�VRIW�FOD\
� 8QGHU�WKH�VRIW�VRLO�LV�VWLII�VDQG\�FOD\H\��P4�

�����
� 7KH�WKLFNQHVV�RI�VRIW�VRLO�LV�JUHDWHU�WKDQ��P�
� 5R����� N*�FP

��� (R���N*�FP
��� H�!������� J�����J�FP��� &Y ���������� ���������

FP��V�� &F ������������� 3F ���������N*�FP
��� &XX  ����� � �����N*�FP��� MXX  �

����¶�����¶�
� 7KH�JURXQGZDWHU�OHYHO�LV�OHVV�WKDQ��P��IUHVK JURXQG�ZDWHU�
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)LJ� ���7KH�ORFDWHG�RI�VXE�W\SHV�RI VRIW JURXQG VWUXFWXUHV�LQ�4XDQJ�1LQK�FRDVWDO�DUHD

���3URSRVLQJ�WKH�VRIW�VRLO�LPSURYHPHQW�LQ�WKH�
FRQGLWLRQ�RI�WKH�FOLPDWH�FKDQJH�DQG�VHD�OHYHO�
ULVH�

7KH� VHOHFWLRQ� RI� VRIW� JURXQG� LPSURYHPHQW�
HVVHQWLDOO\� LQYHVWLJDWHV� WKH� LQWHUDFWLRQV� EHWZHHQ
JHRORJLFDO�HQYLURQPHQW�DQG�SURMHFW�FRQVWUXFWLRQ�RU�
LQWHUDFWLRQV� EHWZHHQ� FRPSRQHQWV� RI� WKH� QDWXUDO ±
WHFKQLTXH� V\VWHP��7KH� UHVXOW� RI� WKLV� LQWHUDFWLRQ� LV�
WKH� GHYHORSPHQW� RI� JHRORJLFDO� SURFHVVHV� DQG�
JHRORJLFDO� SKHQRPHQD�� :KHQ� FRQVWUXFWLRQ� ZRUNV�
XQGHU� WKH� VRIW� JURXQG�� LW� PDNHV� WKH� SURFHVV� RI�
GHIRUPDWLRQ�DQG� VOLGLQJ� LQVWDELOLW\��7KHUHIRUH�� WKH�
VHOHFWLRQ�RI�VXLWDEOH�VRIW�VRLO� WUHDWPHQW�PHWKRGV�LV�
WR� FRQWURO� WKH� GHIRUPDWLRQ� RI WKH VRIW JURXQG� DQG�
VOLGLQJ�RI�VRIW�JURXQG�WR�HQVXUH�ZLWK�HFRQRPLF�DQG�
WHFKQLFDO� UHTXLUHPHQWV�� 7KH� FKDUDFWHULVWLFV��
LQWHQVLW\�RI�WKHVH�SURFHVVHV�GHSHQGV�RQ�WKH�SK\VLFR�
± PHFKDQLFDO SURSHUWLHV�RI�VRIW�VRLO��WKH�W\SH�RI�VRIW�
JURXQG� VWUXFWXUH�� RU� FRQWURO� RI� WKH� RSWLPDO�
LQWHUDFWLRQ� DQG� PRYHPHQW� RI� WKH� QDWXUDO� ±
WHFKQLTXH�V\VWHP�GHSHQGV�RQ�WKH�W\SH�RI�VWUXFWXUH�
DQG� WKH� SK\VLFR� ± PHFKDQLFDO SURSHUWLHV� RI� VRIW�
VRLO��1R�VRIW�JURXQG�LPSURYHPHQW�LV�RSWLPDO�IRU�DOO�
W\SHV� RI� VRIW� JURXQG� VWUXFWXUH�� 7KHUHIRUH�� ZKHQ�
SURSRVLQJ�WKH�VRIW�VRLO�LPSURYHPHQW��LW�LV�QHFHVVDU\�
WR�EDVH�DQG�FRQVLGHU�WKH�IROORZLQJ�IDFWRUV�

� 7KH� VRIW� VRLO� JURXQG� VWUXFWXUH WRJHWKHU� ZLWK�
WKH� FRPSRVLWLRQ� DQG� SK\VLFDO�PHFKDQLFDO
SURSHUWLHV� RI� VRIW� VRLO� ,Q� WKH� UHVHDUFK� DUHD�� WKHUH�
DUH� W\SHV� ,�� ,,�� ,,,�D�� ,,,�E� ZLWK� GLIIHUHQW
GLVWULEXWLRQ�� WKLFNQHVV�� FRPSRVLWLRQ� DQG
PHFKDQLFDO� SURSHUWLHV�� %DVHG� RQ� WKH� VWXG\� RI� WKH�
FRPSRVLWLRQ� DQG� SK\VLFRFKHPLFDO� SURSHUWLHV� RI�
VRIW�VRLOV��WKH�GLVWULEXWLRQ�DQG�FKDUDFWHULVWLF�RI�VRIW�
JURXQG�VWUXFWXUH�LQ�4XDQJ�1LQK�FRDVWDO�DUHD�VKRZ
WKDW� WKH�VWUDWLJUDSKLF�DQG�PHFKDQLFDO�SURSHUWLHV�RI�
VRIW� VRLO� DUH� UHODWLYHO\� FRPSOH[�� WKH WKLFNQHVV RI�
VRLO� FKDQJHV� LQ� D� UHODWLYHO\� ODUJH� UDQJH�� 7KLV�
JUHDWO\�DIIHFWV�VRIW�JURXQG�LPSURYHPHQW��

� 7KH� W\SHV�DQG�FKDUDFWHULVWLFV RI�EXLOGLQJV�� ,Q�
WKH�VWXG\�DUHD��WKH�EXLOGLQJV�DUH�RI�VPDOO�VFDOH DQG�
PHGLXP�VL]H��

� 5HTXLUHPHQWV� IRU VHWWOHPHQW DQG� VWDELOLW\ RI�
WKH�EXLOGLQJV��

� (FRQRPLF� HIILFLHQF\� DQG� FRQVWUXFWLRQ
FRQGLWLRQV�

� (IIHFWLYH�SURWHFWLRQ�RI�ODQG�UHVRXUFHV�DJDLQVW�
WKH�HIIHFWV�RI�FOLPDWH�FKDQJH��

,Q�WKH�FRQGLWLRQ RI�FKDQJLQJ�LQ�FOLPDWH�DQG�VHD�
OHYHO�� LW� PDNHV� PDQ\� HIIHFWV� WR� SURSHUWLHV� RI� VRIW�
VRLO�� WKH� VWDEOH� RI� EXLOGLQJV� DQG� WKH� VRIW� JURXQG�
LPSURYHPHQW��7DEOH�����
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7DE� ���6RPH�LPSDFWV�RI�FKDQJLQJ�LQ�FOLPDWH�DQG�VHD�OHYHO�ULVH
7\SHV 0DLQO\�

LPSDFWV (IIHFW�RI�LPSDFWV

&KDQJLQJ�LQ�
FOLPDWH�
� *LYH� DQG�
LQFUHDVH WKH
G\QDPLF ORDG�E\�
VWRUP� DQG� VHD�
ZDYHV� PRYH� RQ�
FRDVWDO�
EXLOGLQJV�
� )ORRGLQJ ORFDO�
UDLVHV�PRUH�SRUH�
ZDWHU�SUHVVXUH�
7KH� VHD� OHYHO�
ULVH�
� ([WHQG�DUHD�RI�
LQIOXHQW� RI� WKH
WLGH
� ,QFUHDVH� VDOW\�
DUHD
DQG� VDOW\
JURXQGZDWHU�

,QFUHDVH�WKH�
OHYHO�

VDWXUDWLRQ�
DQG�LQILOWUDWH�

VDOW\

� ,W�LV DQ LQVLJQLILFDQW FKDQJH�LQ�SURSHUWLHV�RI�VRLO�
� 6DOW�FRQWHQW�LQFUHDVHG�IURP������WR�������GHSHQGLQJ�RQ� W\SHV RI�
VRLO�DQG�VDOLQLW\�RI�ZDWHU�
� 5HGXFH� WKH�HIIHFWLYHQHVV�RI� WKH�JURXQG�LPSURYHPHQW�E\�FHPHQW��
LQWHQVLW\�DQG�PRGXOXV�RI�GHIRUPDWLRQ�GRZQ�IURP����WR�����

,QFUHDVH�
G\QDPLF�ORDG

5HGXFH�WKH�FRHIILFLHQW�RI�VWDELOLW\�RI�WKH�EXLOGLQJV��LQFUHDVH�WKH�ULVN�
RI�OLTXHIDFWLRQ�JURXQG��FOD\H\�VDQG��ILQH�� JUDLQHG VDQG�

,QFUHDVH�SRUH�
ZDWHU�

SUHVVXUH�LQ�
VRLO

� 5HGXFH�VKHDU�VWUHQJWK�RI�VRLO����WR���
� 5HGXFH� WKH� HIILFLHQF\� RI� JURXQG� LPSURYHPHQW� E\� YHUWLFDO�
GUDLQDJH�
� 5HGXFH� WKH� VWDELOLW\� RI� WKH� ZDOO� EDUULHUV� DQG� XQGHUJURXQG�
FRQVWUXFWLRQ�

([WHQG�WKH�
UDQJH�RI�

RVFLOODWLRQ�RI�
JURXQGZDWHU

� 7KH� LPSDFW�RI�PRYLQJ��HURVLRQ�GLNHV�DQG�HPEDQNPHQWV�PDGH� RI�
VDQG�
� (URVLRQ� IRU� XQGHUJURXQG� H[FDYDWLRQ� DQG� VRIW� JURXQG� WUHDWPHQW�
ZLWK�VDQG�
VDQG�SLOHV��VDQG�GUDLQ�

7KXV�� EDVHG� RQ� WKH� UHVXOWV� RI� VWXGLHV� RQ� VRLO�
VWUXFWXUH� DQG� FRPSRVLWLRQ�� WKH� FRPELQDWLRQ� RI�
H[SHULHQFH� DQG� VRIW� JURXQG� LPSURYHPHQW� LQ�
9LHWQDP� DQG LQ� WKH�ZRUOG�� WKHUH�ZLOO� DQDO\]H� DQG�
SURSRVH�VROXWLRQV�IRU�WKH�IROORZLQJ�W\SHV�DQG�W\SHV�
RI� VRIW� JURXQG� VWUXFWXUH� DGDSWLRQ� WR� FKDQJH� LQ�
FOLPDWH�DQG�VHD�OHYHO�DV�IROORZV�

7\SHV� RI� VRIW� JURXQG� VWUXFWXUH� �,�D�� ,,�D�� ,,,�D��
ZLWK� WKH� WKLFNQHVV RI� VRIW� VRLO� DUH OHVV� WKDQ� �P��
7\SH�,�LV�RQO\�GLVWULEXWHG�LQ�0RQJ�&DL��&DP�3KD��
4XDQJ� 1LQK�� VRIW� VRLO� GLVWULEXWHG� RQ� WKH� VXUIDFH�
DQG� FRYHUHG� RQ� HOXYL DQG� GHOXYL VRLOV� HG4 �VWLII�
DQG� YHU\� VWLII� VDQG\� FOD\� VRLO� ZLWK� JUDYHO��� 7\SH
,,�D� LV�RQO\�GLVWULEXWHG� LQ�+D�/RQJ� � 4XDQJ�1LQK��
VRIW�VRLO�GLVWULEXWHG�RQ�WKH�VXUIDFH�DQG�FRYHUHG�RQ�
VDQG�RU�JUDYHO�LQ�GHQVH VWDWH��P4�

�������7\SH�,,,�D�LV�
RQO\�GLVWULEXWHG�LQ�+D�/RQJ�� 4XDQJ�1LQK��VRIW�VRLO�
GLVWULEXWHG� RQ� WKH� VXUIDFH� DQG� FRYHUHG� RQ� VWLII�
VDQG\�FOD\H\��P4�

�������7KH�VRLOV�RI WKH�IRUPDWLRQV�
GLVWULEXWHG� XQGHU� VRIW� VRLO� DUH� JHQHUDOO\� IRU� WKH
FRQVWUXFWLRQ�RI�EXLOGLQJV��,Q�WKH�VWXGLHG�DUHDV�� WKH�
QDWXUDO� EXLOGLQJ�PDWHULDOV� VXFK� DV� VDQG�� JUDYHO� RU�
VRLOV�DUH�DEXQGDQW��7KHUHIRUH�� LW� LV�SRVVLEOH� WR�XVH�

JURXQG WUHDWPHQW� VXFK� DV UHSODFHPHQW SDUWLDO� RU�
WRWDO�H[FDYDWLRQ�RI�VRIW�VRLO��HPEDQNPHQW RI�EHUP��
EXIIHULQJ�VDQG�OD\HU��EXIIHULQJ�VRLO�OD\HU��EXIIHULQJ�
JUDYHO�OD\HU��SDUWLDO�UHSODFHPHQW�RI�JHRWH[WLOH��GHHS�
PL[LQJ�PHWKRG�

7\SHV ,,,�E� ZLWK WKH WKLFNQHVV RI� VRIW� VRLO� LV�
KLJKHU� WKDQ� �P�� 7\SH� ,,,�E� LV� GLVWULEXWHG� LQ� +D�
/RQJ� ± 4XDQJ� 1LQK� ,W� FDQ� EH� XVHG� JURXQG�
LPSURYHPHQWV VXFK� DV� JUDQXODU� SLOHV� �WUDGLWLRQDO�
VDQG� SLOHV� RU� GHHS�PL[LQJ�PHWKRG�� 3UHIDEULFDWHG�
9HUWLFDO�'UDLQV�ZLWK�3UHORDGLQJ��)RU� GHHS�PL[LQJ�
PHWKRG��LW�FDQ�EH�XVHG�IRU�QR�VDOW�RU�OLWWOH�VDOW�VRLOV�
RU� VPDOO� RUJDQLF� VRLOV�PRUH� WKDQ� ���� ,Q� WKH� FDVH�
XVLQJ�GHHS�PL[LQJ�PHWKRG�IRU�VDOW�VRLO�RU�VRLO�ZLWK�
RUJDQLF PDWWHU� FRQWHQW�� WKHUH� PXVW� EH� FRQVLGHUHG�
DQG� DQDO\]HG� WKH� IDFWRUV� DIIHFWLQJ� VXFK� RUJDQLF�
PDWWHU�� VDOW� FRQWHQW� WR� WKH� DELOLW\� RI� VRLO�
LPSURYHPHQW��DGG�DGGLWLYHV��OLPH��������7R�YHUFRPH�
WKH� LPSDFW�RI�VHD� OHYHO� ULVH�� LW� LV�SRVVLEOH� LQFUHDVH
WKH�FHPHQW FRQWHQW�DQG�DGGV�WKH�DGGLWLYHV��

$OO� VRIW� JURXQG� LPSURYHPHQW� XVHG� IRU� HDFK��
VXE�W\SHV RI�VRIW JURXQG�VWUXFWXUH�VKRZQ�LQ�7DEOH�
��
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7DE� ���6RIW JURXQG�LPSURYHPHQW�PHWKRG
7\SHV�RI�
VRIW�JURXQG�
VWUXFWXUH

7KLFNQHVV RI�
VRIW�VRLO��P $UHDV�

6RIW�JURXQG�LPSURYHPHQW�LQ�FOLPDWH�FKDQJH�DQG�VHD�OHYHO�
ULVH

, ��
0RQJ� &DL��
&DP� 3KD� �
4XDQJ�1LQK 5HSODFHPHQW SDUWLDO� RU� WRWDO� H[FDYDWLRQ� RI� VRIW� VRLO��

HPEDQNPHQW RI� EHUP��EXIIHULQJ� VDQG� OD\HU�� EXIIHULQJ� VRLO�
OD\HU�� EXIIHULQJ� JUDYHO� OD\HU�� SDUWLDO� UHSODFHPHQW� RI�
JHRWH[WLOHV� WKH IULFWLRQ�SLOH�

,, ��
+D��/RQJ��
4XDQJ�1LQK

,,,�D ��
+D��/RQJ��
4XDQJ�1LQK

,,,�E ���� +D��/RQJ��
4XDQJ�1LQK

� 7UDGLWLRQDO�VDQG�SLOHV�
� 'HHS�PL[LQJ�FHPHQW�PHWKRG�IRU�VRLO�ZLWK�OLWWOH�RU�QR�VDOW��
,QFUHDVH�WKH�FHPHQW�FRQWHQW�DQG�DGG�DGGLWLYHV�
� )ULFWLRQ�SLOHV�FORVH�WR�VWLII�VDQG\�FOD\�VRLO�RI�3OHLVWRFHQH�
IRUPDWLRQ�� 7KH� VDIHW\� IDFWRU� LV� KLJKHU� WKDQ� WKDW� RI� WKH�
QRUPDO�FDVH�
� 3UHIDEULFDWHG�9HUWLFDO�'UDLQV�ZLWK�3UHORDGLQJ�

,Q�WKH�FRQGLWLRQ�RI�FOLPDWH�FKDQJH�DQG�VHD�OHYHO�ULVH�
� )RU�VRIW�JURXQG�LPSURYHPHQW�E\ VDQG���VDQG�GUDLQ��VDQG�SLOHV��EXIIHULQJ�VDQG�OD\HU��EXIIHULQJ�JUDYHO�OD\HU��
6DQG�PXVW� KDYH�ZHOO�± JUDGHG� VDQG� IRU�QR� HURVLRQ� DQG�EXIIHULQJ� VDQG� OD\HU�� WKH GHQVLW\ RI� VDQG� VKRXOG�EH�
.������VWDQGDUG�FRPSDFWLRQ���,W�VKRXOG�EH�UHVHDUFKHG IRU WKH�OLTXHIDFWLRQ�RI�VDQG��
� )RU� GHHS� PL[LQJ� PHWKRG� IRU� VDOW� VRLO� RU� VRLO� ZLWK� RUJDQLF� PDWWHU� FRQWHQW�� LW� VKRXOG� EH� FRQVLGHUHG� DQG�
DQDO\]HG�WKH�IDFWRUV�DIIHFWLQJ�VXFK�RUJDQLF�PDWWHU��VDOW�FRQWHQW�WR�WKH�DELOLW\�RI�VRLO�± FHPHQW�PL[LQJ�
� )RU�SUHIDEULFDWHG�YHUWLFDO�GUDLQV�ZLWK�SUHORDGLQJ��LW�VKRXOG�EH�LQFUHDVHG�WKH�KLJK�RI�SUHORDGLQJ�RU�LQFUHDVHG�
WKH�WLPH�RI�WUHDWPHQW�
� )RU� IULFWLRQ� SLOHV�� LW� VKRXOG� EH� LQFUHDVHG� WKH� VDIHW\� IDFWRU� RI� EXLOGLQJ� DQG� SD\� DWWHQWLRQ WR WKH� QHJDWLYH�
IULFWLRQ�RI�VRIW�VRLO�

���&RQFOXVLRQ
)URP� WKH� UHVHDUFK UHVXOWV�� WKHUH� DUH� GUDZQ� WKH�

IROORZLQJ�FRQFOXVLRQV�
,Q�4XDQJ�1LQK FRDVWDO�DUHD�FDQ�EH�GLYLGHG�LQWR�

WKUHH� W\SHV� �,� ,,� ,,,�� DQG� �� VXE±W\SHV� �,�D�� ,,�D��
,,,�D��,,,�E��RI�JURXQG�VWUXFWXUH��

3URSRVLQJ� VRIW� JURXQG� LPSURYHPHQW� IRU� HDFK�
W\SH� DQG� VXE±W\SH� ,Q� WKH� FRQGLWLRQ� RI� FOLPDWH�
FKDQJH�DQG�VHD�OHYHO�ULVH�DV�IROORZV�

� 5HSODFHPHQW�SDUWLDO�RU�WRWDO�H[FDYDWLRQ�RI�VRIW�
VRLO� WKH HPEDQNPHQW RI� EHUP RU� WKH IULFWLRQ� SLOH�
ZLOO�EH�XVHG�IRU�VXE� W\SHV ,�D��,,�D��,,,�D�

�7UDGLWLRQDO VDQG� SLOHV�� GHHS�PL[LQJ� WHFKQLTXH�
DQG SUHIDEULFDWHG� YHUWLFDO� GUDLQV� ZLWK SUHORDGLQJ
ZLWK� VRPH� QRWHV� LQ� WDEOH� �� ZLOO� EH� XVHG� IRU� VXE�
W\SH ,,,�E�
5HIHUHQFHV�

>�@�1JX\HQ�9DQ� 3KRQJ��1JX\HQ� 7KL 1X�� %XL�
9DQ� %LQK�� 3KXQJ� +XX� +DL� DW� DO� ��������
5HVHDUFK�RQ�VRIW�VRLO�FKDUDFWHULVWLFV DQG�

IHDWXUHV RI� VRIW� VRLO� JURXQG� VWUXFWXUH� LQ�
%DF� %R� FRDVWDO� UHJLRQ�� UHFRPPHQG�
VXLWDEOH� UHLQIRUFHPHQWV� DQG� WUHDWPHQWV� RI�
VRIW� VRLO� JURXQG� IRU� FRDVWDO� ZRUNV� LQ� WKH�
FRQWH[W� RI� FOLPDWH� FKDQJH� DQG� VHD� OHYHO�
ULVH�� 6FLHQFH� DQG� WHFKQRORJ\� SURMHFW RI�
0LQLVWU\� RI� (GXFDWLRQ� DQG� 7UDLQLQJ�� +D�
1RL��,Q�9LHWQDPHVH��

>�@� 'R�0LQK� 7RDQ�� 1JX\HQ� 7KL� 1X�� %XL�9DQ�
%LQK� DW� DO� �������� 5HVHDUFK� RQ� VHOHFWLRQ�
PHWKRG� DQG� HVWDEOLVKLQJ� WKH� HQJLQHHULQJ�
JHRORJLFDO� PDS�� ]RQLQJ� HQJLQHHULQJ�
JHRORJLFDO�PDS�RI� WKH�9LHW�1DP�1RUWKHUQ�
FRDVWDO�UHJLRQ�VHUYLFH�SODQQLQJ�DQG�FRDVWDO�
FRQVWUXFWLRQ� LQ� FOLPDWH� FKDQJH� DQG� VHD�
OHYHO� ULVH�� 6FLHQFH� DQG� WHFKQRORJ\�SURMHFW
RI�0LQLVWU\�RI�(GXFDWLRQ�DQG�7UDLQLQJ�� +D�
1RL��,Q�9LHWQDPHVH��

>�@ 0RVHOH\� 0�3��� .LUVK� � .� �������� *URXQG�
LPSURYHPHQW��6SRQV 3UHVV�


