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�EVWUDFW

5DLQIDOO� FKDUDFWHULVWLFV� VXFK� DV� UDLQIDOO� LQWHQVLW��� UDLQGURS� VL]H� DQG� XQLIRUPLW�� QHHG� WR� EH�
GHWHUPLQHG� DV� WKHVH� DUH� WKH� GHYLDVWLQJ� SDUDPHWHUV� LQ� VRLO� HURVLRQ�� ,Q� SUHVVXUL]HG� LUULJDWLRQ��
�DWHU�LV�DSSOLHG��WKURXJK�WKH�QHW�RUN�RI�SLSHV��WR�WKH�FURS�DW�UHTXLUHG�GHSWK��LWK�WKH�GHVLUHG�
SUHVVXUH��7KHUH�H[LVWV�XQLTXH�UHODWLRQVKLS��4� �.+[��EHW�HHQ�SUHVVXUH�DQG�GLVFKDUJH��+R�HYHU��
WKH�LQWHQVLW��RI�UDLQIDOO��LI�VLPXODWHG��DW�YDULRXV�SUHVVXUH��WKH�UHODWLRQVKLS�EHW�HHQ�SUHVVXUH�DQG�
UDLQIDOO�LQWHQVLW��VKRXOG�EH�NQR�Q��7KH�3(�RI�UDLQGURS�YDULHV��LWK�KHLJKW�RI�UDLQIDOO��7KH�LPSDFW�
RI�UDLQIDOO��LQ�GHWDFKPHQW�RI�VRLO�SDUWLFOHV��DOVR�YDULHV��LWK�UDLQGURS�VL]H�

�V�VXFK��WR�NQR��WKH�HIIHFW�RI�UDLQIDOO�KHLJKW�RQ�XQLIRUPLW���UDLQIDOO�LQWHQVLW���UDLQGURS�VL]H�
���HWWHG�GLDPHWHU�DW�GLIIHUHQW��DWHU�SUHVVXUH��WKH�H[SHULPHQW��DV�FDUULHG�RXW�RQ�,QVWUXFWLRQDO�
)DUP�RI��U���QQDVDKHE� 6KLQGH�&ROOHJH�RI��JULFXOWXUDO�(QJLQHHULQJ��03.9��5DKXUL�E�� XVLQJ�
UDLQIDOO� VLPXODWRU�� 7KH� UDLQIDOO� �DV� VLPXODWHG� �LWK� WKH� KHOS� RI� WXUER� QR]]OH�� 7KH� KHLJKW� RI�
VLPXODWRU��HUH�PDLQWDLQHG�DW�WKH�LQWHUYDO�RI�����P�DV���������������DQG����P��7KH�HIIHFW�RI��DWHU�
SUHVVXUHV�RI��������������������NJ�FP���DW�WKHVH�KHLJKWV���HUH�VWXGLHG�RQ�UDLQIDOO�LQWHQVLW���UDLQGURS�
VL]H�DQG��HWWHG�GLDPHWHU�

7KH��DWHU�SUHVVXUH�DQG�UDLQIDOO�LQWHQVLW���HUH�REVHUYHG�LQYHUVHO��SURSRUWLRQDO�WR�HDFK�RWKHU��
)RU�VLPXODWHG�UDLQIDOO��WKH�UDLQGURS�VL]H��HUH�IRXQG�LQFUHDVHG��LWK�LQFUHDVH�LQ�UDLQIDOO�LQWHQVLW���
5DLQIDOO�LQWHQVLW���DV�IRXQG�GLUHFWO��SURSRUWLRQDO�WR�KHLJKW�RI�UDLQIDOO�

.H��RUGV��5DLQIDOO�LQWHQVLW���5DLQIDOO�VLPXODWRU��:DWHU�SUHVVXUH�

,1752�8&7,21

7R�PHHW�WKH�IRRG�UHTXLUHPHQW�RI�WKH�LQFUHDVLQJ�
SRSXODWLRQ�RI�,QGLD��WKH�SURGXFWLRQ�SHU�XQLW�RI�

ODQG�QHHG�WR�EH�UDLVHG��LWK�SURWHFWLQJ�WKH�HFRORJ���
7KH� IHUWLOH� VRLO� LV� ORVW� EHFDXVH� RI� VLQJOH� UXQRII�
HYHQW� OHDGLQJ� LQWR� WKH� ODQG� GHJUDGDWLRQ� DQG�
UHGXFHG� FURS� SURWHFWLRQ�� 7KH� LPSDFW� RI� UDLQIDOO��

�XWKRU�V� �IILOLDWLRQ�� ����VVRFLDWH� �HDQ�� &ROOHJH� RI�
�JULFXOWXUH��.ROKDSXU���������0DKDUDVKWUD��,QGLD�

�&RUUHVSRQGLQJ��XWKRU�� 5�� �� %DQVRG���VVRFLDWH�
�HDQ�� &ROOHJH� RI� �JULFXOWXUH�� .ROKDSXU� ��������

0DKDUDVKWUD��,QGLD�

(�PDLO��UWXOMDSXU�����JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

FDXVLQJ� UXQRII� DQG� VRLO� HURVLRQ�� GHSHQGV� RQ� WKH�
SDUDPHWHUV� OLNH� UDLQIDOO� LQWHQVLW��� UDLQGURS� VL]H��
SRWHQWLDO�HQHUJ���NLQHWLF�HQHUJ���HWF��,I�UDLQIDOO�DQG�
UXQRII� DUH� SURSHUO�� PDQDJHG� �LWK� HIIHFWLYH� VRLO�
DQG��DWHU�FRQVHUYDWLRQ�WHFKQLTXHV��WKHQ��WKH�ORVV�
of�water� and� soil� can�be� controlled� signi�cantly.�
2WKHU�LVH��PD��FDXVH�ORVV�RI��DWHU�DQG�VRLO�WR�WKH�
signi�cant�extent.

6LPXODWHG� UDLQIDOO� KDV� QXPHURXV� DGYDQWDJHV�
RYHU�WKH�QDWXUDO�UDLQIDOO�IRU�PDQ��HURVLRQ�VWXGLHV��
)RU� PDQ�� �HDUV�� UDLQIDOO� VLPXODWRUV� KDYH� EHHQ�
XVHG�WR�DFFHOHUDWH�UHVHDUFK�LQ�VRLO�DQG�UXQRII�IURP�
DJULFXOWXUDO� ODQG�� ,Q� DGGLWLRQ� WR� JUHDWHU� FRQWURO�
for� �eld� studies,� simulated� rainfall� is� readily�
DGRSWDEOH� WR� KLJKO�� FRQWUROOHG� ODERUDWRU��� 6XFK�
VWXGLHV�SUHVHQW�WKH�SRVVLELOLWLHV�IRU�PDMRU�DGYDQFHV�
LQ� XQGHUVWDQGLQJ� RI� EDVLF� HURVLRQ� SURFHVV�� 6RPH�
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VFLHQWLVWV� KDYH��RUNHG� RQ� UDLQIDOO� VLPXODWRU� VXFK�
DV� 7DQGDOH� ������� LQYHVWLJDWHG� WKH� UHODWLRQVKLS�
EHW�HHQ� UDLQIDOO� LQWHQVLW��� UDLQGURS� VL]H�� UXQRII��
and�soil�loss�and�in�ltration�rates.�6KULYDVWDYD�DQG�
�DV� ������� NHSW� WKH� VLPXODWLRQ� KHLJKW� RI� UDLQIDOO�
VLPXODWRU� DV� �P� DQG� VL]H� RI� VRLO� SORW��DV� �[�P���
7R�REWDLQ�GLIIHUHQW�UDLQIDOO�LQWHQVLWLHV�DQG�UDLQGURS�
VL]HV� IURP� UDLQIDOO� VLPXODWRU�� GLIIHUHQW� W�SHV� RI�
HPLWWHU�V� YL]�� PLFUR� VSULQNOHU�� PLFUR� WXEHV� DQG�
GLVWULEXWLRQ� FRQQHFWRUV��HUH� XVHG�� 5DLQGURS� VL]H�
REWDLQHG��DV� OHVV�WKDQ�RU�HTXDO� WR��PP��)ROW���%��
DQG�&KDUOHV��/������.�The�kinetic�energy��eld�under�
D� UDLQIDOO� VLPXODWRU�� �ULG� ODQG� 5HVHDUFK� FHQWHU��
7RWWRUL� 8QLYHUVLW��� 7RWWRUL�� 56� H[SHULPHQWV� KDYH�
WKH� DELOLW�� WR�JHQHUDWH� UDLQIDOO�HYHQWV��LWK�VLPLODU�
FKDUDFWHULVWLFV�DV�QDWXUDO�UDLQ��1RUD�OLQD�%DWHQL��HW�
DO����������DQLHO�&DUYDOYR�HW�DO��������VWXGLHG�VRLO�
DQG��DWHU�ORVVHV��LWK�VLPXODWHG�UDLQIDOO�FRQVLGHULQJ�
H[SHULPHQWDO�SORWV�DQG�UDLQIDOO�SDWWHUQV

7KHUH� LV� FRQVLGHUDEOH� HYLGHQFH� RI� D� FORVH�
DVVRFLDWLRQ� EHW�HHQ� VRLO� HURVLRQ� DQG� UDLQIDOO�
LQWHQVLW���5DLQIDOO�LQWHQVLW��LV�SDUWLFXODUO��LPSRUWDQW�
DV�D�SRWHQWLDO�SDUDPHWHU�RI�HURVLYH�EHFDXVH�LW� LV�WKH�
RQO��IHDWXUH�RI�UDLQIDOO��KLFK��LQ�DGGLWLRQ�WR�DPRXQW��
LV�IUHTXHQWO��UHFRUGHG�DW�FRQYHQWLRQDO�PHWHRURORJLFDO�
VWDWLRQV�� 7KH� LQWHQVLW�� LV� FRPSXWHG� IURP� UDWH� RI�
FKDQJH�LQ�WKH�TXDOLW��RI�UDLQIDOO�UHFRUGHG��,Q�YLH��RI�
LQYHVWLJDWLRQ� WKH� UHODWLRQVKLS� EHW�HHQ� WKH� UDLQIDOO�
LQWHQVLW���UDLQIDOO�KHLJKW��UDLQGURS�VL]H�DQG�XQLIRUP�
coef�cient� with� simulated� rainfall,� the� experiment�
�DV�FRQGXFWHG��LWK�WKH��REMHFWLYHV����7R�VWXG��WKH�
HIIHFW�RI��DWHU�SUHVVXUH�RQ�UDLQIDOO� LQWHQVLW��DQG����
7R�VWXG��WKH�HIIHFW�RI�KHLJKW�RI�UDLQIDOO�VLPXODWRU�RQ�
UDLQIDOO�LQWHQVLW��

0�7(5,�/6��1��0(7�2�6

A��eld�experiment�was�conducted�with��rainfall�
VLPXODWLRQ� V�VWHP� LQVWDOOHG� LQ� WKH� ,QVWUXFWLRQDO�
)DUP� RI� �U�� �QQDVDKHE� 6KLQGH� &ROOHJH� RI�
�JULFXOWXUDO� (QJLQHHULQJ� 0DKDWPD� 3KXOH� .ULVKL�
9LG�DSHHWK��5DKXUL�

�D��IDOO�V�P�ODW�R��V�VWHP

5DLQIDOO� VLPXODWLRQ� V�VWHP� �)LJ�� ����DV� HUHFWHG�
LQ� WKH� DQG� XVHG� IRU� SUHVHQW� VWXG��� 7KH� YDULRXV�
FRPSRQHQWV�RI�UDLQIDOO�VLPXODWRU�DUH�HODERUDWHG�LQ�
WKH�IROOR�LQJ�VHFWLRQV�

�D��IDOO��H�H�DW�R��D�G�FR�W�RO����W

7KLV� �DV� WKH� PDLQ� XQLW� RI� UDLQIDOO� VLPXODWLRQ�
V�VWHP�� XVHG� IRU� WKH� JHQHUDWLRQ� DQG� FRQWURO� RI�
VLPXODWHG� UDLQIDOO�� 7KH� XQLW� �DV� PDGH� RI� 39&�
SLSHV��D�ODQFH�PDGH�XS�RI�EUDVV�PDWHULDO�DQG�WXUER�

QR]]OH����QR]]OH��DV�PRXQWHG�RQ� D� ODQFH���KLFK�
UHFHLYHG�WKH��DWHU�IURP�WKH��DWHU�VRXUFH�WKURXJK�
FHQWULIXJDO�SXPS�DW�GLIIHUHQW�SUHVVXUHV��7KH�KHLJKWV�
RI�QR]]OH��DV�NHSW�DV����P������P������P�DQG�����P�
IURP�WKH�JURXQG�VXUIDFH�WR�/DQFH��DV�FRQQHFWHG�WR�
WKH� 39&�SLSHV���W� WKH� MXQFWLRQ�RI� ODQFH� DQG� 39&�
pipe�pressure�gauge�was��xed�to�monitor�the�water�
SUHVVXUH��7KH�PDLQ�FRPSRQHQWV��HUH�WXUER�QR]]OH��
�ow�regulating�valve,�pressure�gauge,�centrifugal�
SXPS�DQG��DWHU�VRXUFH��HWF�

���ER��R��OH

�� 7XUER� QR]]OH� �DV� XVHG� IRU� VLPXODWLRQ� RI�
UDLQIDOO��7KH�QR]]OH�XVHG��DV�RI�

�9HUVLRQ�VWDQGDUG��0��������������LWK��07�ᵩ����
PP��VSUD�� WLS� KROH� ᵩ�����PP��LWK����%630��%DOO�
MRLQW��PD[LPXP�RSHUDWLQJ�SUHVVXUH����EDU���HLJKW�
���J��PDWHULDOV�EUDVV�DQG�DOXPLQXP��

)OR���H��ODW�����DO�H�

,Q� RUGHU� WR� VXSSO�� �DWHU� WR� WKH� VLPXODWLRQ�
XQLW� IURP� WKH��DWHU� VRXUFH� DW� GLIIHUHQW� RSHUDWLQJ�
pressure,� a� brass� made� 15� mm� diameter� �ow�
regulating�valve�was��tted,�on�the�bypass�line.�By�
regulating� this� valve� the�water� in�ow� rate� to� the�
VLPXODWLRQ�XQLW�LV�FRQWUROOHG� WR�REWDLQ� WKH�GHVLUHG�
LQWHQVLW��RI�JHQHUDWHG�UDLQIDOO�

��HVV��H��D��H

��SUHVVXUH�JDXJH�KDYLQJ�D�GLDO�GLDPHWHU�RI���FP�
�DV�PRXQWHG�RQ�PDLQ�VXSSO�� OLQH�RQ�D� ODQFH� MXVW�
QHDU� WKH� QR]]OH� WR�PRQLWRU� WKH��DWHU�SUHVVXUH�� ,Q�
WKH�SUHVHQW�VWXG���WKH�SUHVVXUH��DV�YDULHG�IURP�����
WR���NJ�FP��DW�DQ�HTXDO�LQFUHPHQW�RI�����NJ�FP��

�H�W��I��DO�S�PS

��VLQJOH�SKDVH�����KS�FHQWULIXJDO�SXPS��DV�XVHG�
WR� DV� �DWHU� DW� YDULRXV� SUHVVXUHV� WR� WKH� VLPXODWLRQ�
XQLW��7KH�SXPS��DV�RSHUDWHG�WKURXJK�D�WKUHH�SKDVH�
HOHFWULF�VXSSO��OLQH����39&�SLSH�RI����PP������LQFK��
GLDPHWHU��DV�XVHG�WR�VXSSO���DWHU�WR�VLPXODWLRQ�XQLW�

:DWH��VR��FH

�� 39&� �DWHU� VWRUDJH� WDQN� RI� FDSDFLW�� ���� OLW��
:DV�XVHG�DV�D��DWHU�VRXUFH��,W�UHFHLYHV��DWHU�IURP�
D�UHJXODWRU��DWHU�VXSSO��WKURXJK�D�39&�SLSH�

6R�O�SORW

7KH�VLPXODWHG�UDLQ��DV�UHFHLYHG�RYHU�SURSHUO��
RULHQWHG� OHYHOHG� VRLO� SORW� EHOR�� WKH� VSULQNOLQJ�
V�VWHP�� 7KH� FRQGLWLRQ� RI� WKH� VRLO� SORW� �DV�
PDLQWDLQHG� DV� QDWXUDO� DV� SRVVLEOH� GXULQJ� WKH�
H[SHULPHQW�

5���%DQVRG��3XQDP�1LNKLO�6DGKDQNDU��5DLQIDOO�,QWHQVLW��DV��IIHFWHG�E��:DWHU�3UHVVXUH�DQG��
+HLJKW�RI�5DLQIDOO�6LPXODWRU



�

�������-��������I����������������������P�����1�P������-���������-��������

5���%DQVRG��3XQDP�1LNKLO�6DGKDQNDU��5DLQIDOO�,QWHQVLW��DV��IIHFWHG�E��:DWHU�3UHVVXUH�DQG��
+HLJKW�RI�5DLQIDOO�6LPXODWRU

�D��IDOO���WH�V�W�

&DOFXODWLRQ� IRU� UDLQIDOO� LQWHQVLW�� �DV� EDVHG� RQ�
DPRXQW�RI��DWHU�FROOHFWHG�GXULQJ�HDFK�WLPH�LQWHUYDO��
5DLQIDOO�LQWHQVLW���DV�FDOFXODWHG�IRU��DWHU�SUHVVXUH�
UDQJH�IURP�����WR�����NJ�FP��DW�DQ�LQFUHPHQW�RI�����
NJ�FP��

7KH� UHTXLUHG��DWHU� SUHVVXUH� DW� LQFUHPHQW� RI� ����
NJ�FP�was�adjusted�using��ow�regulating�valve.�The�
WRWDO�TXDQWLW��RI��DWHU�UHFHLYHG�WKURXJK�WKH�QR]]OH�DW�
GHVLUHG��DWHU�SUHVVXUH��DV�FROOHFWHG�LQ�SODVWLF�EXFNHW�
IRU� �� PLQXWH� GXUDWLRQ�� 7KH� FROOHFWHG� YROXPH� �DV�
PHDVXULQJ�F�OLQGHU��7KH�DPRXQW�RI��DWHU�GLVFKDUJH�
WKURXJK� QR]]OH� �DV� PHDVXUHG� DQG� WKH� �HWWHG�

GLDPHWHU��DV�PHDVXUHG�WR�FRPSXWH�WKH�DUHD�RI�FLUFOH�
IRUPHG�GXH�WR�VLPXODWHG�UDLQIDOO��7KH�GHSWK�RI�UDLQIDOO�
received�during� the��ve�minutes�was� computed�by�
GLYLGLQJ� WKH� YROXPH� RI� �DWHU� GLVFKDUJHG� WKURXJK�
QR]]OH� E���HWWHG� DUHD�� 7KLV��DV� WKHQ� FRQYHUWHG� LQ�
UDLQIDOO�LQWHQVLW��LQ�FP�K��7KH�UDLQIDOO�LQWHQVLWLHV�IRU�
GLIIHUHQW�SUHVVXUH��HUH�FRPSXWHG�

�H��KW�RI��D��IDOO�6�P�ODWR���V���OH��R��OH�

7KH�GLIIHUHQW�QR]]OH�KHLJKWV�RI�UDLQIDOO�VLPXODWRU�
�HUH� DGMXVWHG� DW� ����� ����� ���� DQG� ����P� IURP� WKH�
JURXQG�VXUIDFH��,Q�YLH��RI�VWXG�LQJ�WKHLU�HIIHFW�RQ�

WKH�UDLQIDOO�LQWHQVLW��DQG�UDLQGURS�VL]H�DW�GLIIHUHQW�
�DWHU�SUHVVXUHV�

(IIHFW�RI��DWH��S�HVV��H�R���D��IDOO���WH�V�W��DW�
G�IIH�H�W�KH��KW�RI��D��IDOO�V�P�ODWR�

7KH�UDLQIDOO� LQWHQVLW�� IRU�VLPXODWHG�UDLQIDOO��DV�
REVHUYHG������WR������FP�K�IRU��DWHU�SUHVVXUH�RI�����
WR���NJ�FP���WKH��DWHU�SUHVVXUH��DV�PHDVXUHG�QHDU�
WKH�QR]]OH��7KH�REVHUYDWLRQ�DUH�JLYHQ�LQ�WDEOH���

5(68/76��1���,6&866,21

)LJ�����5DLQIDOO�VLPXODWRU

7DEOH����5HODWLRQVKLS�EHW�HHQ��DWHU�SUHVVXUH�DQG�UDLQIDOO�LQWHQVLW�

�HLJKWV�
�P�

:DWHU�SUHVVXUH�
�NJ�FP��

6LPXODWHG�
GLVFKDUJH��PO�

:HWWHG�GLDPHWHU��
�P�

:HWWHG�DUHD��
�P��

5DLQIDOO�LQWHQVLW��
�FP�K�

��� ��� ���� ��� ����� ����

��� ���� ��� ����� ����

��� ���� ��� ����� ����

��� ����� ��� ������ ����

��� ��� ���� ��� ���� ����

��� ���� ��� ���� ����

��� ���� ��� ���� ����

��� ���� ��� ���� ����

�D��H�&R�����
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��� ��� ���� ��� ���� ����

��� ���� ��� ���� ����

��� ���� ��� ���� ����

��� ���� ��� ���� ����

��� ��� ���� ��� ���� ����

��� ���� ��� ���� ����

��� ���� ��� ���� ����

��� ���� ��� ����� ����

)LJ�����5HODWLRQVKLS�EHW�HHQ�UDLQIDOO�LQWHQVLW��DQG��DWHU�SUHVVXUH�DW�KHLJKW�����P�RI�UDLQIDOO�VLPXODWRU

)LJ�����5HODWLRQVKLS�EHW�HHQ�UDLQIDOO�LQWHQVLW��DQG��DWHU�SUHVVXUH�DW�KHLJKW�����P�RI�UDLQIDOO�VLPXODWRU

�V� WKH� �HWWHG� DUHD� LQFUHDVHV� �LWK� LQFUHDVH� LQ�
�DWHU� SUHVVXUH� WKH� LQWHQVLW�� RI� VLPXODWHG� UDLQIDOO�
GHFUHDVHV�� 7KLV� UHODWLRQVKLS� LV� GHSLFWHG� LQ� )LJ��
�� � DQG� )LJ�� �� IRU� KHLJKW� RI� UDLQIDOO� ���� DQG� ����P�
UHVSHFWLYHO���7KH� VLPLODU� WUHQG��DV�DOVR�REVHUYHG�
IRU�����DQG������P�KHLJKWV�RI�UDLQIDOO�VLPXODWRU��,W�LV�
UHYHDOHG�IURP�WDEOH���DQG�)LJ����DQG�)LJ����WKDW��LWK�
LQFUHDVH� LQ� �DWHU� SUHVVXUH�� WKH� UDLQIDOO� LQWHQVLW��
GHFUHDVHV��

(IIHFW�RI�KH��KW�RI��D��IDOO�R���D��IDOO� ��WH�V�W��
DW�G�IIH�H�W��DWH��S�HVV��H

:LWK� FRQVWDQW� �DWHU� SUHVVXUH�� UHODWLRQVKLS�
EHW�HHQ�KHLJKW�RI�UDLQIDOO�DQG�UDLQIDOO�LQWHQVLW��DV�
depicted� in� above� �gures� and� table� it� is� revealed��
WKDW� WKH�UDLQIDOO� LQWHQVLW�� LQFUHDVHV��LWK�KHLJKW�RI�
UDLQIDOO�VLPXODWRU�

5���%DQVRG��3XQDP�1LNKLO�6DGKDQNDU��5DLQIDOO�,QWHQVLW��DV��IIHFWHG�E��:DWHU�3UHVVXUH�DQG��
+HLJKW�RI�5DLQIDOO�6LPXODWRU
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5���%DQVRG��3XQDP�1LNKLO�6DGKDQNDU��5DLQIDOO�,QWHQVLW��DV��IIHFWHG�E��:DWHU�3UHVVXUH�DQG��
+HLJKW�RI�5DLQIDOO�6LPXODWRU

&21&/86,216

2Q� WKH� EDVLV� RI� UHVXOWV� REWDLQHG� IROOR�LQJ�
FRQFOXVLRQV�DUH�GUD�Q�

��� 7KH� �DWHU� SUHVVXUH� DQG� UDLQIDOO� LQWHQVLW��
DUH� LQYHUVHO�� SURSRVLWLRQDO� IRU� WKH� VSUD��
REWDLQHG�IURP�0������������7XUER�QR]]OH�RI�
UDLQIDOO�VLPXODWRU�

��� 7KH�UDLQIDOO�LQWHQVLWLHV�LV�GLUHFWO��SURSRUWLRQDO�
WR�KHLJKW�RI�UDLQIDOO�VLPXODWRU�

5()(5(1&(6

��� �DQLHO�)RQVHFD��H�&DUYDOKR���PDQGD�6DOHV��OYHV��
3LHWUR� 0HQH]HV� 6DQFKH]� 0DFHGR�� 3DXOR� 7DUVR�
6DQFKHV� �H� 2OLYHLUD� �QG� 1LYDOGR� 6FKXOW]� ��������
6RLO� DQG� �DWHU� ORVVHV� �LWK� VLPXODWHG� UDLQIDOO�
FRQVLGHULQJ�H[SHULPHQWDO�SORWV�DQG�UDLQIDOO�SDWWHUQV��
6RLO�V�VWHPV�YRO��������������

��� 1RUD]OLQD� %DWHQL�� � 6DL� +LQ� /DL�� )UHGHULN� -RVHS�
3XWXKHQD�� �DUULHQ� <DX� 6HQJ� 0DK�� 0G� �EGXO�
0DQQDQ�����������5DLQIDOO�6LPXODWRU�8VHG�IRU�7HVWLQJ�
RI� +�GURORJLFDO� 3HUIRUPDQFHV� RI� 0LFUR��HWHQWLRQ�
3HUPHDEOH� 3DYHPHQW�� ,QWHUQDWLRQDO� -RXUQDO� RI�
(QJLQHHULQJ���7HFKQRORJ�������������������������

��� )ROW]�� %�� DQG� &KDUOHV�� /�� ������ 7KH� NLQHWLF� HQHUJ��
ILHOG�XQGHU�D�UDLQIDOO�VLPXODWRU���ULG�ODQG�5HVHDUFK�
FHQWHU�� 7RWWRUL� 8QLYHUVLW��� 7RWWRUL� GHVHUWLILFDWLRQ�
UHVHDUFK� LQVWLWXWH�� QDWLRQDO� &HQWHU� IRU� UHVHDUFK��
.KDUWRXP� 9DLVDOD2�M�� +HOVLQNL�� -DSDQ�� 6XGDQ��
)LQODQG�� ,PSDFW� RI� 5DLQIDOO� PLFURVWUXFWXUH� RI�
HURVLWLYLW��DQG�VSODVK�VRLO�HURVLRQ�XQGHU�VLPXODWHG�
UDLQIDOO��

��� 6ULYDVWDYD��3�����DQG��DV��*���������ODERUDWRU��PRGHO�
IRU�UDLQIDOO��UXQRII��DQG�VHGLPHQW��LHOG�5HODWLRQVKLS��
,QGLDQ�6RLO�&RQVHUYDWLRQ�����������������

��� 7DQGDOH����%��������(IIHFW� RI� UDLQIDOO� LQWHQVLW��� ODQG�
XVH�DQG�UDLQGURS�VL]H�RQ�UXQRII�DQG�VRLO�ORVV�8QGHU�
VLPXODWHG�UDLQIDOO��0��7HFK���6:&(��WKHVLV�VXEPLWWHG�
WR�0DKDWPD�3KXOH�.ULVKL�9LG�DSHHWK��5DKXUL�
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