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Úvod 
%HQWLFNp� EH]VWDYRYFH� SRXåtYDM~� Xå� GOKãLX� GREX� DNR� RUJDQL]P\� ÄSUYpKR�
YDURYDQLD³� QD� LGHQWLILNiFLX� PRåQêFK� YSO\YRY� DQWURSRJpQQHM� DFLGLILNiFLH� QD�
VODGNRYRGQp�HNRV\VWpP\� �5DGGXP�	�)MHOOKHLP��������1D�]iNODGH�VFKRSQRVWL�
MHGQRWOLYêFK� GUXKRY� PDNUR]RREHQWRVX� WROHURYDĢ� UR]GLHOQH� DFLGLILNDþQp�
SRGPLHQN\� EROL� Y\WYRUHQp� PRGHO\� DSOLNRYDWHĐQp� SUH� PRQLWRULQJ� DFLGLILNiFLH�
D ELRORJLFNHM�REQRY\�YRGQêFK�HNRV\VWpPRY��5DGGXP�	�)MHOOKHLP ������/DUVHQ�
HW� DO�� ������ 5DGGXP HW� DO�� ������� 3UHWR� Y REGREt�� NHć� VD� WDWUDQVNp� SOHVi 
]RWDYXM~� ] DFLGLILNDþQpKR� VWUHVX�� VO~åLD� EHQWLFNp� EH]VWDYRYFH� DNR� YKRGQi�
PRGHORYi� VNXSLQD�� ãW~GLRP� NWRUHM� MH� PRåQp� ]DFK\WLĢ� ]DþLDWRN� D UêFKORVĢ�
ELRORJLFNHM REQRY\�MD]HUQêFK�HNRV\VWpPRY� 
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. UHGXNFLL� HPLVLt� VtU\� D GXVtND� ]DþLDWNRP� ��-W\FK� URNRY� GRãOR�
v VWUHGRHXUySVNRP� SULHVWRUH� QLHOHQ� YćDND� SRGStVDQLX� PHG]LQiURGQêFK�
GRKRYRURY�� DOH� SULVSHOL� N WRPX� DM� VRFLiOQR-HNRQRPLFNp� ]PHQ\�� QDMPl� SRNOHV�
VSRWUHE\� HQHUJie, SRĐQRKRVSRGiUVNHM� SURGXNFLH� D ]PHQD� SDOLYRYHM� ]iNODGQH��
7LHWR�]PHQ\�VS{VRELOL�Y 7DWUiFK�SRNOHV�GHSR]tFLH�6�R�YLDF�DNR������D�IRULHP�1�
R�SULEOLåQH������SRþDV���-W\FK�URNRY��.RSiþHN HW�DO� �����. Zmen\�FKHPL]PX�
YRG\� Y KRUiFK� (XUyS\� D� LQWHQ]LWD� WêFKWR� ]PLHQ� VD� OtãL� QLHOHQ� PHG]L� MD]HUDPL�
U{]Q\FK� SRKRUt�� DOH� DM� Y UiPFL� MD]LHU� WHM� LVWHM� REODVWL� �.RSiþHN HW� DO� �������
2EQRYD� DFLGLILNRYDQêFK� SOLHV� Y� 7DWUiFK� SDWUt� VYRMLP� UR]VDKRP� N� QDMYlþãtP�
PHG]L� HXUySVN\PL� KRUVNêPL� HNRV\VWpPDPL� �(YDQV HW� DO� ������ :ULJKW� HW DO� 
������� -HM� SULHEHK� MH� YãDN� SRPHUQH� SRPDOê�� þR� MH� VS{VREHQp� FKHPLFNêPL�
SURFHVPL�SUHELHKDM~FLPL�WDN�Y UiPFL�MD]HUD��DNR�DM�Y V\VWpPH�MD]HUR�– SRYRGLH� 

3UH]HQWRYDQp� YêVOHGN\� EROL� V~þDVĢRX� GLSORPRYHM� SUiFH� �*HOLHQRYi�
�������NWRUi�EROD�VSUDFRYDQi�Y UiPFL SURMHNWX�9(*$����������� Ä3ODQNWRQLFNp�
D EHQWLFNp� VSRORþHQVWYi� Y� REGREt� ]PLHQ� DQWURSLFNHM� ]iĢDåH� QD HNRV\VWpP\�
WDWUDQVNêFK� MD]LHU �����–������ D� MHM� FLHĐRP� EROR� L�� ]LVWLĢ� ]ORåHQLH EHQWLFNêFK�
VSRORþHQVWLHY� Y\EUDQêFK� WDWUDQVNêFK� SOLHV� ] GiW� ]tVNDQêFK� Y roNRFK �����
D �����D LL��QD�]iNODGH�GRVWXSQêFK�~GDMRY�R ]PHQiFK�FKHPL]PX�YRG\�Y tomto 
REGREt� LQWHUSUHWRYDĢ� ]PHQ\� Y ãWUXNW~UH� EHQWLFNHM� PDNURIDXQ\� D ]LVWLĢ� VWDY�
ELRORJLFNHM�REQRY\�Y PLQXORVWL�DFLGLILNRYDQêFK�SOLHV� 

0HWyG\ 
V VHSWHPEUL� ����� D� Y VHSWHPEUL� ����� EROL� RGREUDQp� Y]RUN\� EHQWLFNHM�
PDNURIDXQ\� ] ��� SOLHV� Y ZiSDGQêFK� D V\VRNêFK� 7DWUiFK�� 1LåQp� .R]LH�� 0DOp�
%DWL]RYVNp�� 0DOp� äDELH�� 1LåQp� äDELH� %LHORYRGVNp�� 9\ãQp� 6HVWHUVNp�� 1LåQp�
:DOHQEHUJRYR�� 9\ãQp� äDELH� SOHVR�� 9\ãQp� 6DWDQLH� SOLHVNR�� 9\ãQp� -DPQtFNH��
1LåQp�-DPQtFNH��+RUQp�5RKiþVNH��7UHWLH�5RKiþVNH�D 'ROQp�5RKiþVNH�SOHVR� 

'HWDLO\� N PHWyGDP� RGEHUX� D ODERUDWyUQHPX� VSUDFRYDQLX� Y]RULHN� SR]UL�
.UQR� HW� DO. �������� 1HSXEOLNRYDQp� ~GDMH� R FKHPL]PH� YRG\� VOHGRYDQêFK� SOLHV�
z rokov ����� D ����� EROL� SRVN\WQXWp� V� OiVNDYêP� GRYROHQtP� SURI�� ,QJ�� -LĜtKR�
.RSiþND�� 3K'. �+\GURELRORJLFNê� ~VWDY� $9ý5� ýHVNp� %XGČMRYLFH��� 6S{VRE�
RGEHUX� D DQDOê]\� FKHPLFNêFK� XND]RYDWHĐRY� SRXåLWêFK� Y WHMWR� SUiFL� �S+�� 624, 
NO3��1D��.��&D��0J�D�$1&�– N\VHOLQRYi�QHXWUDOL]DþQi�NDSDFLWD�� V~�XYHGHQp�
v SUiFDFK�.RSiþHN HW�DO���������D�6WXFKOtN HW�DO��������� 

=PHQ\� Y� FKHPL]PH� ãWXGRYDQêFK� MD]LHU� EROL� DQDO\]RYDQp� V� Y\XåLWtP�
SHUPXWDþQpKR SUtVWXSX� N� PQRKRUR]PHUQHM� DQDOê]H� YDULDQFLH� �SHU0$129$��
$QGHUVRQ� ������� 3RGREQRVĢ, UHVS�� QHSRGREQRVĢ� MHGQRWOLYêFK� Y]RULHN� EROD�
Y\MDGUHQi� SRPRFRX� *RZHURYKR� NRHILFLHQWX� �*RZHU� ������� +RGQRW\�
SUDYGHSRGREQRVWL� EROL� Y\SRþtWDQp� QD� ]iNODGH� ����� SHUPXWiFLt� S{YRGQêFK�
~GDMRY� 

%LRORJLFNp� GiWD� EROL� ]RVXPDUL]RYDQp� Y PDWLFL� SR]RVWiYDM~FHM� ] ���
WD[yQRY�D����Y]RULHN�UHSUH]HQWXM~FLFK����SOLHV�D���RGEHURYp�REGRELD��= PDWLFH�
EROL� Y\O~þHQp� ]ULHGNDYp� GUXK\� �Q� �� �� MHGLQFRY��� 3UH� Y\KRGQRWHQLH� þDVRYêFK�
UR]GLHORY� PHG]L� VSRORþHQVWYDPL� EROD� SRXåLWi� SHU0$129$�� SULþRP� EROL�
DQDO\]RYDQp� NYDQWLWDWtYQH� DM NYDOLWDWtYQH� FKDUDNWHULVWLN\� VSRORþHQVWYD�� 2NUHP�
ãWUXNW~U\�VSRORþHQVWYD�EROD�KRGQRWHQi�DM�GLYHU]LWD� UHSUH]HQWRYDQi� WD[yQRYêP 
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ERKDWVWYRP�� $M� Y WRPWR� SUtSDGH� QHEROL� ]ULHGNDYp� WD[yQ\� �Q� �� ��� Y DQDOê]H�
]RKĐDGQHQp�� 3UH� GHWDLOQHMãLH� SRFKRSHQLH� þDVRYêFK� ]PLHQ� Y FKHPL]PH� MD]LHU��
DNR� DM� UR]GLHORY� Y WD[RQRPLFNRP� ]ORåHQt� PHG]L� RGEHURYêPL� REGRELDPL, ERO�
SRXåLWê�:LOFR[RQRY�SiURYê�WHVW��6WDW6RIW ,QF� �������3UL�YãHWNêFK�DQDOê]DFK�EROL�
]D�ãWDWLVWLFN\�SUHXND]Qp�SRYDåRYDQp�YêVOHGN\�QD�KODGLQH�Yê]QDPQRVWL�Į� �� �� 

9êVOHGN\� PQRKRUR]PHUQHM� DQDOê]\� EROL ]REUD]HQp� SRPRFRX�
QHPHWULFNpKR� PQRKRUR]PHUQpKR� ãNiORYDQLD� �10'6�� .UXVNDO� ������� 3UL�
KĐDGDQt�NRQILJXUiFLH�V QDMPHQãtP�VWUHVRP� �W�M��KRGQRWDPL����� ���ERO�SURFHV�
UHãWDUWRYDQê������NUiW�D YêVOHGQi�NRQILJXUiFLD�EROD�RWRþHQi� WDN��DE\�SUYi�RV�
UHSUH]HQWRYDOD�QDMYlþãLX�þDVĢ�YDULDELOLW\��=REUD]HQp�EROL�OHQ�WLH�WD[yQ\��NWRUêFK�
LQGLNiWRURYi� YiKD� SUH� LVWp� RGEHURYp� REGRELH� EROD� Y\ããLD� DNR� �� �� �'XIUrQH�
& /HJHQGUH������� 

9êVOHGN\�D�GLVNXVLD 
&KHPL]PXV� ãWXGRYDQêFK� SOLHV� VD� SRþDV� REGRELD� URNRY� ����� Då� �����
SUHXND]QH�]PHQLO �SVHXGR-F  �������S� ���������6SRORþQêP�WUHQGRP�YãDN�EROR�
PRåQp� Y\VYHWOLĢ� OHQ� ��� �� YDULDELOLW\� Y FKHPLFNRP� ]ORåHQt� YRG\�� 'HWDLOQi�
DQDOê]D� MHGQRWOLYêFK� SUHPHQQêFK� XNi]DOD�� åH� ãWDWLVWLFN\� SUHXND]Qi� ]PHQD�
QDVWDOD� Y SUtSDGH� NRQFHQWUiFLH� VtUDQRY�� GXVLþQDQRY�� YiSQLND� D $1&��2G� URNX�
����� GR� URNX� ����� KRGQRW\� NRQFHQWUiFLt� X YãHWNêFK XND]RYDWHĐRY� SRNOHVOL��
RNUHP�NRQFHQWUiFLH�GUDVOtND��NWRUê�RVWDO�QD�WHM�LVWHM�~URYQL��8YHGHQp�]PHQ\�V~�
]UHWHĐQH�YLGLWHĐQp�QD�RUGLQDþQRP�JUDIH��2EU����� 

1D�]iNODGH�SXIUDþQHM�NDSDFLW\��S+��DONDOLQLWD��NRQFHQWUiFLD�$O���)RWW�HW�DO� 
������SDWULOL�Y URNRFK������D 1993-1994 1LåQp�äDELH�%LHORYRGVNp��1LåQp�.R]LH�� 

Obr. 1. 2UGLQDþQê�JUDI�10'6�]REUD]XM~FL�]PHQ\�FHONRYpKR�FKHPL]PX�ãWXGRYDQêFK�
MD]ier v þDVH��JUDI�YĐDYR���=DþLDWRN�ãtSN\�]REUD]XMH�FKHPL]PXV�MD]HUD�Y URNX������
D NRQLHF� ãtSN\� ]REUD]XMH� FKHPL]PXV� MD]HUD� Y URNX� ������ 9HNWRU\� SUHPHQQêFK�
]REUD]XM~� NRUHODþQp� NRHILFLHQW\� QDPHUDQêFK� KRGQ{W� VR� VNyUH� Y]RULHN� QD�
RUGLQDþQêFK�RVLDFK� �JUDI�YSUDYR�� =REUD]HQp�V~� OHQ� WLH�SUHPHQQp��NWRUp�SUHNRQDOL�
ãWDWLVWLFN\�SUHXND]Qp�]PHQ\�PHG]L�URNPL������D ����� 
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+RUQp��7UHWLH�D�'ROQp�5RKiþVNH��1LåQp�D�9\ãQp�-DPQtFNH�D�9\ãQp�äDELH�SOHVR�
GR�NDWHJyULH�QHDFLGLILNRYDQêFK�SOLHV��'R�NDWHJyULH�DFLGLILNRYDQêFK�SDWULOR�1LåQp�
:DKOHQEHUJRYR� SOHVR� D PHG]L� VLOQH� DFLGLILNRYDQp� SDWULOL� 9\ãQp� 6HVWHUVNp��
9\ãQp� 6DWDQLH� D� 0DOp� %DWL]RYVNp� SOHVR� �6WXFKOtN HW� DO� ������� 9 URNX� �����
SDWULOR� Xå� 1LåQp� :DKOHQEHUJRYR� SOHVR� GR� NDWHJyULH� SOLHV� QHDFLGLILNRYDQêFK��
9\ãQp�6HVWHUVNp��9\ãQp�6DWDQLH�D�0DOp�%DWL]RYVNp�SOHVR�PDOL�Y WRP�þDVH�HãWH�
VWiOH� Y\þHUSDQ~�SXIUDþQ~� NDSDFLWX� �.RSiþHN HW� DO� ������� DM� NHć� KRGQRWD� S+�
WêFKWR�SOLHV�EROD�Xå�QDG����� 

V SRURYQDQt� V URNRP� ������ SRNOHVRO� Y URNX� ����� REVDK� VtUDQRY�
D GXVLþQDQRY� YR� YRGH�� þR� MH� Y V~ODGH� V GOKRGREêPL� WUHQGPL� Y WHMWR� REODVWL�
�.RSiþHN� HW� DO� ������� =QtåLO� VD� YãDN� DM� REVDK� &D� D $1&� �N\VHOLQRYHM�
QHXWUDOL]DþQHM�NDSDFLW\���WHGD�DM�SXIUDþQi�NDSDFLWD�MD]HUQHM�YRG\��7iWR�VLWXiFLD 
VD�Xå�Y URNX������QH]RSDNRYDOD �.RSiþHN��QHSXEO��~GDMH�. -DY�P{åH�V~YLVLHĢ�
VR� ]ORåLWêPL� LQWHUDNFLDPL� MD]LHU� V LFK� SRYRGLDPL� D QD]QDþXMH�� åH� GOKRGRER�
NOHVDM~FH� NRQFHQWUiFLH� VtUDQRYêFK� D GXVLþQDQRYêFK� LyQRY� VSRMHQêFK�
s QiUDVWRP�DONDOLQLW\�D S+�P{åX�E\Ģ�NUiWNRGRER�SUHUXãRYDQp��þR�E\�PRKOR�PDĢ�
YSO\Y�QD�ELRORJLFN~ obnovu. 

3UL� KRGQRWHQt� ]PLHQ� Y ãWUXNW~UH� VSRORþHQVWYD� QHEROL� ]D]QDPHQDQp�
åLDGQH�YêUD]Qp�NYDOLWDWtYQH�SRVXQ\��SHU0$129$�]DORåHQi�QD�6¡UHQVHQRYRP�
LQGH[H�� SVHXGR-F  � ����� S�  � �������� 9 NYDQWLWDWtYQHM� DQDOê]H� �SHU0$129$�
]DORåHQi� QD� %UD\-&XUWLVRYHM� Y]GLDOHQRVWL�� YãDN� EROL� ]LVWHQp� ãWDWLVWLFN\�
SUHXND]Qp�YêVOHGN\��SVHXGR-F  ������S� ���������7HQWR�VSRORþQê�WUHQG�ERO�YãDN�
SRPHUQH�QHYêUD]Qê�R þRP�VYHGþt�IDNW��åH�IDNWRURP�þDVX�EROR�PRåQp�Y\VYHWOLĢ�
OHQ���� ��YDULDELOLW\�Y�NYDQWLWDWtYQHM�ãWUXNW~UH�VSRORþHQVWLHY��=PHQ\�Y þDVH�V~�
YLGLWHĐQp�DNR SUHVXQ�FHQWURLGRY�Y�RUGLQDþQRP�SULHVWRUH��2EU������7D[yQ\��NWRUp�
VD� SUDYLGHOQH� Y\VN\WRYDOL� Y SOHViFK� Y URNX� ������ DOH� ]QtåLOL� VYRMX� SRþHWQRVĢ��
UHVS�� DEVHQWRYDOL� Y URNX� ����, EROL� Sialis lutaria �0HJDORSWHUD���
Heterotrissocladius marcidus, Zavrelimyia VSS��D Psectrocladius octomaculatus 
�'LSWHUD�� &KLURQRPLGDH��� ,QGLNiWRURYêP� GUXKRP� SUH� URN� ����� VD� XNi]DO� E\Ģ�
Diura bicaudata �3OHFRSWHUD�� âWDWLVWLFN\�SUHXND]Qp�þDVRYp�]PHQ\�Y GUXKRYRP�
ERKDWVWYH�YãDN�]D]QDPHQDQp�QHEROL��T  �����S�  ������. 

âWUXNW~UD� OLWRUiOQHM� EHQWLFNHM� PDNURIDXQ\� YãHWNêFK� WURFK� 5RKiþVN\FK�
SOLHV�]RVWDOD�SRPHUQH�VWDELOQi�D FKDUDNWHU�]PLHQ�ERO�YLDF-PHQHM�URYQDNê� þR�VD�
v RUGLQDþQRP�SULHVWRUH�SUHMDYXMH�DNR�SRPHUQH�PDOê�SRVXQ�URYQDNêP�VPHURP� 

=PHQ\� Y ãWUXNW~UH�PDNUR]RREHQWRVX� -DPQtFN\FK� SOLHV� EROL� UR]GLHOQH�
QDSULHN� LFK� UHODWtYQHM� WRSRJUDILFNHM� EOt]NRVWL� .êP� IDXQD�9\ãQpKR�-DPQtFNHKR�
SOHVD� ]RVWDOD� VWDELOQHMãLD�� Y 1LåQRP� -DPQtFNRP� EROL� ]PHQ\� UR]VLDKOHMãLH��
7D[RQRPLFNêP� ]ORåHQtP� VL� YãDN� EROL� REH� SOHVi� Y URNX� ����� QDY]iMRP�
SRGREQHMãLH�� DNR� Y URNX� ����� D UR]GLHO\� PHG]L� QLPL� D SRGREQH� VLWXRYDQêPL�
VXEDOStQVN\PL� 5RKiþVN\PL� SOHVDPL� VD� ]YêãLOL�� þR� P{åH� E\Ģ� YêVOHGNRP�
SUtWRPQRVWL�SRSXOiFLH�KODYiþD�SiVRSOXWYpKR��Cottus poecilopus�� 

3R]tFLD�1LåQpKR�äDELHKR�%LHORYRGVNp�SOHVD�Y RUGLQDþQRP�SULHVWRUH�DM�
QDSULHN� SRVXQX� ]RVWiYD� Y EOt]NRVWL� RVWDWQêFK� VXEDOStQVN\FK� SOLHV� �5RKiþVNH�
D -DPQtFNH�� %HQWLFNi� IDXQD� 1LåQpKR� .R]LHKR� D 1LåQpKR� :DKOHQEHUJRYKR�
SOHVD�]RVWDOD� UHODWtYQH�VWDELOQi�D v URNX������VL� EROD�QDY]iMRP�YLDF�SRGREQi�
QHå�Y URNX������ 
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Obe GOKRGRER�DFLGLILNRYDQp�SOHVi��9\ãQp�6DWDQLH�D�9\ãQp�6HVWHUVNp, 
Y\ND]RYDOL�SRPHUQH�VWDELOQ~�ãWUXNW~UX�EHQWLFNHM�PDNURIDXQ\, þR�VYHGþt�R tom, 
åH� ELRORJLFNi� REQRYD� WêFKWR� SOLHV� VD� HãWH� Y{EHF� QH]DþDOD�� ,DURãRYi� �������
SRXNi]DOD�QD�WR��åH�RG�URNX������PDM~�VLOQH�DFLGLILNRYDQp�SOHVi�RVRELWQ~�IDXQX�
SDNRPiURY��þR�LFK�SRPHUQH�]UHWHĐQH�RGOLãXMH�RG�RVWDWQêFK�SOHV� 

1DMYlþãLH� þDVRYp� ]PHQ\� Y ãWUXNW~UH� EHQWLFNHM� IDXQ\� V~� YLGLWHĐQp�
vo 9\ãQRP� äDERP� D 0DORP� %DWL]RYVNRP� SOHVH�� 3UH� REH� SOHVi� MH� YLGLWHĐQê�
YêUD]Qê� SRVXQ� Y RUGLQDþQRP SULHVWRUH� D v RSDþQRP� VPHUH, DNR� X RVWDWQêFK�
SOLHV�� )DXQD� RERFK� SOLHV� MH� YHĐPL� FKXGREQi�� 9R� 9\ãQRP� äDERP� SOHVH� EROR�
]LVWHQp�Y RERFK�URNRFK�FHONRP�RGOLãQp�WD[RQRPLFNp�]ORåHQLH��1DSULHN�WRPX��åH�
0DOp� %DWL]RYVNp� SOHVR� SR� FKHPLFNHM� VWUiQNH� QHVLH� GRWHUD]� YãHWN\� ]QiPN\�
DFLGLILNRYDQpKR� SOHVD�� MHKR� OLWRUiOQD� IDXQD� MH� RGOLãQi� RG� RVWDWQêFK�
DFLGLILNRYDQêFK� SOLHV� D VYHGþt� VN{U� R QHDFLGLILNRYDQêFK� SRGPLHQNDFK. 1LH� V~�
YãDN� N GLVSR]tFLL� VWDUãLH� ~GDMH�� DE\� VD� GDOD� NRQãWDWRYDĢ� REQRYD� S{YRGQêFK�
VSRORþHQVWLHY� 

/LWHUDW~UD 
$1'(5621, 0�-��������$�QHZ�PHWKRG for non-SDUDPHWULF�PXOWLYDULDWH�DQDO\VLV�RI YDULDQFH��$XVW��

(FRO. ��� 32-��� 
'8)5Ç1(, 0� & /(*(1'5(, P. ������6SHFLHV�DVVHPEODJHV�DQG�LQGLFDWRU�VSHFLHV��WKH�QHHG�IRU�D�

IOH[LEOH�DV\PPHWULFDO�DSSURDFK��(FRORJLFDO�0RQRJUDSKV���� 345-���� 

2EU�����2UGLQDþQê�JUDI�10'6�]DORåHQê�QD�%UD\-&XUWLVRYHM�Y]GLDOHQRVWL�]REUD]XM~FL�
]PHQ\� Y NYDQWLWDWtYQHM� ãWUXNW~UH� VSRORþHQVWLHY� �JUDI� YĐDYR��� =DþLDWRN� ãtSN\�
]REUD]XMH� ãWUXNW~UX� VSRORþHQVWYD� Y URNX� ����� D NRQLHF� ãtSN\� ]REUD]XMH� ãWUXNW~UX�
VSRORþHQVWYD�Y URNX�������*UDI�YSUDYR�]REUD]XMH�FHQWURLG\� LQGLNiWRURYêFK�GUXKRY�
SUH�URN�������ELHOH�NU~åN\��D ������þLHUQ\�NU~åRN�� 
9\VYHWOLYN\��9=�– 9\ãQp�äDELH�SOHVR��0%�– 0DOp�%DWL]RYVNp�SOHVR��1ä%�– 1LåQp�
äDELH� %LHORYRGVNp� SOHVR�� +5� – +RUQp� 5RKiþVNH� SOHVR�� 75� – 7UHWLH� 5RKiþVNH�
SOHVR�� '5� – 'ROQp� 5RKiþVNH� SOHVR�� 1-� – 1LåQp� -DPQtFNH� SOHVR�� 9-� – 9\ãQp�
-DPQtFNH�SOHVR��1.�– 1LåQp�.R]LH�SOHVR��1:�– 1LåQp�:DKOHQEHUJRYR�SOHVR��96D�
– 9\ãQp�6DWDQLH�SOLHVNR�D VSe – 9\ãQp�6HVWHUVNp�SOHVR� 
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(9$16, &�'�� &8//(1, -�0�� $/(:(//, &�� 0$5&+(772, $�� 02/'$1, )�� .23Èý(., -�� P5(&+(7(/, 
$�� R2*25$, 0�� V(6(/é, -� & :5,*+7, 5�)� ������ 5HFRYHU\� IURP� DFLGLILFDWLRQ� LQ�
(XURSHDQ�VXUIDFH�ZDWHUV��+\GURO��(DUWK�6\VWHP�6FL��������-���� 

)277, -�� S78&+/Ë., (� & S78&+/Ë.29È, =�� ������ $FLGLILFDWLRQ� RI� ODNHV� LQ� &]HFKRVORYDNLD� ,Q: 
02/'È1, B. & P$ý(6, 7� �HGV�, ([WHQGHG�DEVWUDFWV�RI�WKH�,QWHUQDWLRQDO�ZRUNVKRS�RQ 
JHRFKHPLVWU\� DQG�PRQLWRULQJ� LQ� UHSUHVHQWDWLYH� EDVLQV��*HRORJLFDO�6XUYH\��3UDJXH� 
��-��� 

)277, -�� S78&+/Ë., (�� S78&+/Ë.29È, Z., S75$â.5$%29È, V., .23Èý(., -� & Š,0(., .� 1992. 
$FLGLILFDWLRQ� RI� ODNHV� LQ� 7DWUD� 0RXQWDLQV� �&]HFKRVORYDNLD�� DQG� LWV� HFRORJLFDO 
FRQVHTXHQFHV�� ,Q��026(//2, R., :$7+1(, %�0� & G,866$1,, G. �HGV�, /LPQRORJ\�RQ�
groups of UHPRWH�ODNHV��RQJRLQJ�DQG�SODQQHG�DFWLYLWLHV��'RFXPHQWD�,VW��LWDO� ,GURELRO��
������-��� 

G(/,(129È, R. ����� /LWRUiOQD� EHQWLFNi� PDNURIDXQD� WDWUDQVNêFK� SOLHV� Y REGREt� ]RWDYRYDQLD�
z DFLGLILNDþQpKR� VWUHVX� 'LSORPRYi� SUiFD�� .DWHGUD ELROyJLH� D HNROyJLH� )39� 80%��
%DQVNi�%\VWULFD� 59 pp. 

G2:(5, -�&� ����. $�JHQHUDO�FRHIILFLHQW�RI�VLPLODULW\�DQG�VRPH�RI�LWV�SURSHUWLHV� %LRPHWULFV ��� 
���-���� 

,$52â29È, .� ����� $NWXiOQD� NODVLILNiFLD� Y\VRNRWDWUDQVNêFK� MD]LHU� QD� ]iNODGH� ]RVNXSHQt�
SDNRPiURY� �'LSWHUD��&KLURQRPLGDH�� 'LSORmoYi�SUiFD��.DWHGUD�ELROyJLH�D�HNROygie 
)39�80%��%DQVNi�%\VWULFD���� pp. 

.23Èý(., -�� P52&+È=.29È, /�� S78&+/Ë., (� & B/$ä.$, P. 1995. 7KH� QLWURJHQ� SKRVSKRUXV�
UHODWLRQVKLS� LQ� PRXQWDLQ� ODNHV�� ,QIOXHQFH� RI� DWPRVIHULF� LQSXW�� ZDWHUVKHG�� DQG� S+��
/LPQRO��2FHDQRJU���������-���� 

.23Èý(., -�� V(6(/é, -� & S78&+/Ë.��(��������6XOSKXU�DQG�1LWURJHQ�)OX[HV�DQG�%XGJHWV�LQ WKH�
%RKHPLDQ�)RUHVW�DQG�7DWUD�0RXQWDLQV�GXULQJ�WKH�,QGXVWULDO�5HYROXWLRQ������-�������
+\GURO��(DUWK�6\VWHP�6FL��������-���� 

.23Èý(., -�� H$5'(.23), '�� 0$-(5, V., Pâ(1È.29È, P., S78&+/Ë., (� & V(6(/é, -� ������
5HVSRQVH�RI�DOSLQH�ODNHV�DQG�VRLOV�WR�FKDQJHV�LQ�DFLG�GHSRVLWLRQ��WKH�0$*,&�PRGHO�
DSSOLHG�WR�WKH�7DWUD�0RXQWDLQ�UHJLRQ��6ORYDNLD-3RODQG��-��/LPQRO� ��� 143-���� 

.23Èý(., -�� S78&+/Ë., (� & H$5'(.23), '� ����. &KHPLFDO�FRPSRVLWLRQ�RI�WKH�7DWUD�0RXQWDLQ�
ODNHV��5HFRYHU\�IURP�DFLGLILFDWLRQ��%LRORJLD��%UDWLVODYD����6XSSO����� 21-33. 

.RNO, ,�� Š325.$, )�� G$/$6, -�� H$0(5/Ë., /., Z$ġ29,ý29È, Z. & B,78âË., P. ����. /LWWRUDO�EHQWKLF�
PDFURLQYHUWHEUDWHV� RI� PRXQWDLQ� ODNHV� LQ� WKH� 7DWUD� 0RXQWDLQV� �6ORYDNLD�� 3RODQG���
%LRORJLD��%UDWLVODYD����6XSSO���������-���� 

.586.$/�� -�%�� ������ 0XOWLGLPHQVLRQDO� VFDOLQJ� E\� RSWLPL]LQJ� JRRGQHVV� RI� ILW� WR� D QRQPHWULF�
K\SRWKHVLV��3V\FKRPHWULND������-��� 

/$56(1, -�� B,5.6, +�-�%�� R$''80, G.G. & )-(//+(,0, $� ����. 4XDQWLWDWLYH� UHODWLRQVKLSV of 
LQYHUWHEUDWHV�WR�S+�LQ�1RUZHJLDQ�ULYHU�V\VWHPV��+\GURELRORJLD �������-��� 

R$''80, G.G. & )-(//+(,0, $� ����� $FLGLILFDWLRQ�DQG�HDUO\�ZDUQLQJ�RUJDQLVPV�LQ IUHVKZDWHU�LQ�
ZHVWHUQ�1RUZD\��9HUK�,QW��9HUHLQ��/LPQRO� ��������-����� 

R$''80, G.G. & )-(//+(,0, $� 1995. $FLGLILFDWLRQ� LQ� 1RUZD\� – 6WDWXV� DQG� WUHQGV� ELRORJLFDO�
monitoring – ,PSURYHPHQWV�LQ�WKH�LQYHUWHEUDWH�IDXQD��:DWHU��$LU� DQG�6RLO�3ROOXW������
���-���� 

R$''80, G.G., )-(//+(,0, $� & S.-(/.9c/(, %�/� ����. ,PSURYHPHQWV� LQ� ZDWHU� TXDOLW\ DQG�
DTXDWLF�HFRV\VWHPV�GXH�WR�UHGXFWLRQ�LQ�VXOSKXU�GHSRVLWLRQ�LQ�1RUZD\. :DWHU��$LU��DQG�
6RLO�3ROOXW� �������-��� 

S7$7S2)7�,NF������� 67$7,67,&$��GDWD�DQDO\VLV�VRIWZDUH�V\VWHP���YHUVLRQ��� 
S78&+/Ë., (�� .23Èý(., -�� )277, -� & H2ě,&.È, =�� ����. &KHPLFDO� FRPSRVLWLRQ� RI� WKH 7DWUD�

0RXQWDLQ� ODNHV��5HVSRQVH� WR� DFLGLILFDWLRQ��%LRORJLD��%UDWLVODYD�� ��/6XSSO�� ����6��-
6��� 

:5,*+7, 5�)�� /$566(1, 7�� &$0$5(52, /�� &26%<, %�-�� )(55,(5, 5�&�� H(//,:(//, R., )256,86, 
0�� -(1.,16, $�� .23Èý(., -�� 0$-(5, V., 02/'$1, )�� P26&+, 0�� R2*25$, 0� & 
S&+g33, :� ����. 5HFRYHU\� RI� DFLGLILHG� (XURSHDQ� VXUIDFH� ZDWHUV�� (QYLURQ�� 6FL� 
7HFKQRO��������$-��$� 
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