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Abstract 
7KH� REMHFWLYH� RI� WKLV� VWXG\� LV� WR� FRQWULEXWH� WR� WKH� RSWLPL]DWLRQ� RI� PRQLWRULQJ� DFWLYLWLHV� RI� WKH� 0DQWRYR�
5HVHUYRLU��6RXWK�(DVWHUQ�SDUW�RI�WKH�5HSXEOLF�RI�0DFHGRQLD���WR�SURSRVH�HIIHFWLYH�PHDVXUHV�WR�UHGXFH�WKH�
SUHVVXUHV�DQG�LPSURYH�WKH�VWDWXV�RI�WKH�UHVHUYRLU��'HYHORSPHQW�RI�DQ�HIIHFWLYH�V\VWHP�RI�ZDWHU�ERGLHV�VWDWXV�
DVVHVVPHQW�LQ�DFFRUGDQFH�ZLWK�WKH�UHFRPPHQGDWLRQV�RI�WKH�(8�:DWHU�)UDPHZRUN�'LUHFWLYH�����������(&��
ZKLFK� LQFOXGHV�PRUH� IUHTXHQW�PRQLWRULQJ�RI�SK\VLFR�FKHPLFDO�SDUDPHWHUV��RSWLPL]DWLRQ�RI�PRQLWRULQJ�RI�
FKHPLFDO� GHWHUPLQDQWV��PRUH� LQWHQVL¿HG� LQYROYHPHQW�RI� ELRORJLFDO�PRQLWRULQJ�DQG� LGHQWL¿FDWLRQ�RI� EDVLQ�
VSHFL¿F� SROOXWDQWV� ZHUH� SRLQWHG� RXW� DV� SULRULW\� DFWLYLWLHV�� 5HJDUGLQJ� WKH� RSWLPL]DWLRQ� RI� WKH�PRQLWRULQJ�
DFWLYLWLHV��RXU�VWXG\�VKRZHG� WKDW�PRQWKO\�PRQLWRULQJ�RI�ZDWHU�TXDOLW\�GHWHUPLQDQWV�FRXOG�EH� UHGXFHG� WR�
WKH� IROORZLQJ� SK\VLFR�FKHPLFDO� SDUDPHWHUV�� WHPSHUDWXUH�� S+�� WUDQVSDUHQF\��'2�DQG�R[\JHQ� VDWXUDWLRQ��
QXWULHQWV� �1+4

+��122���123
-��73���FDOFLXP��PDJQHVLXP�DQG�PHWDOV� �LURQ��PDQJDQHVH�DQG�FRSSHU���%2'�

DQG�&2'��.0Q24���0DQJDQHVH��LURQ�DQG�FRSSHU�ZHUH�IRXQG�WR�EH�LPSRUWDQW�SROOXWDQWV�IRU�WKH�0DQWRYR�
5HVHUYRLU��2XU�RSLQLRQ�LV�WKDW�ELRORJLFDO�PRQLWRULQJ�VKRXOG�EH�PRUH�IUHTXHQW��EXW�LW�FRXOG�EH�OLPLWHG�WR�WKH�
VXUYH\�RI�WZR�GRPLQDQW�VSHFLHV�Limnodrilus hoffmeisteri and Chaoborus crystallinus��$�VHW�RI�PHDVXUHV�IRU�
WKH�VWDWXV�LPSURYHPHQW�RI�WKH�UHVHUYRLU�LV�SURSRVHG�LQ�WKLV�SDSHU�WKDW�LQFOXGHV��K\GUR�WHFKQLFDO�ZRUNV�DW�WKH�
PRXWK�RI�WKH�.ULYD�/XNDYLFD�5LYHU�DLPHG�DW�UHGXFLQJ�WKH�LQÀRZ�RI�SROOXWDQWV��UHVHUYRLU�EDQN�VWDELOL]DWLRQ��
UHGXFWLRQ�RI�SROOXWLRQ�FDXVHG�E\�XUEDQ�ZDVWH�ZDWHUV��UHJXODWLRQ�RI�FRQVWUXFWLRQ�DFWLYLWLHV�LQ�WKH�DUHD�RI�WKH�
UHVHUYRLU�DQG�SURSHU�PDQDJHPHQW�RI�VSRUWV�DFWLYLWLHV�

Keywords: ZDWHU�PDQDJHPHQW��LPSDFW�DVVHVVPHQW��ZDWHU�ERG\�VWDWXV�PRQLWRULQJ��ELRORJLFDO�PRQLWRULQJ��
WKH�0DQWRYR�5HVHUYRU�

Introduction

5HVHUYRLUV� DUH� PDQDJHG� ZDWHU� ERGLHV� DQG��
WKHUHIRUH�� WKHUH� LV� D� SDUWLFXODU� QHHG� IRU� WKH�
PDQDJHUV� WR� XQGHUVWDQG� WKHLU� SK\VLFDO�� FKHPLFDO�
DQG�ELRORJLFDO�IHDWXUHV��7KLV�NQRZOHGJH�LV�DFTXLUHG�
WKURXJK�UHVHDUFK�DQG�DVVHVVPHQW�RI�ZDWHU�TXDOLW\�
status data gathered during routine monitoring 
SURJUDPV�� 6R�� ZDWHU� TXDOLW\� LQ� D� UHVHUYRLU� FDQ�
EH� PDLQWDLQHG� LQ� WKH� GHVLUHG� TXDOLW\� OLPLWV�� RQO\�
ZLWK� HIIHFWLYH�PRQLWRULQJ� RI� VHOHFWHG� ZDWHU� TXDOLW\�
SDUDPHWHUV� �:RUOG�/DNH�9LVLRQ�&RPPLWWHH����������
ZKLFK�LV�WKH�EDVH�IRU�WKH�GHVLJQ�RI�VKRUW��DQG�ORQJ�
WHUP�PDQDJHPHQW�SODQV��

More than 121 reservoirs have been built in the 
5HSXEOLF� RI� 0DFHGRQLD� ���� ODUJHU� DQG� PRUH� WKDQ�
���� VPDOO� UHVHUYRLUV��� 7KH\� DUH� XVHG� IRU� ZDWHU�
VXSSO\�� K\GUR� HQHUJ\� SURGXFWLRQ�� LUULJDWLRQ�� ¿VKLQJ�
DQG� WRXULVP� �6ODYHYVND�6WDPHQNRYLü� HW� DO���
������� ,Q� UHVSHFW� WR� ZDWHU� VXSSO\�� WKH� 5HSXEOLF�
RI� 0DFHGRQLD� PRVWO\� UHOLHV� RQ� VXUIDFH� ZDWHU�
UHVRXUFHV��+RZHYHU��QRW�HQRXJK�DWWHQWLRQ�KDV�EHHQ�
JLYHQ� WR� FRPSOH[� SK\VLFDO�FKHPLFDO� DQG� ELRORJLFDO�
LQYHVWLJDWLRQ� �6WRMNRYVNL�� ������ 6PLOMNRY�� ������
0LOMDQRYLƛ� HW� DO��� ������ 6ODYHYVND�6WDPHQNRYLF� HW�
DO���������6ODYHYVND�6WDPHQNRYLü�HW�DO���������DQG�
DGHTXDWH� URXWLQH�PRQLWRULQJ�� HFRORJLFDO� SURWHFWLRQ�
DQG�PDQDJHPHQW�DUH�ODFNLQJ�

8'.���������������������
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%HWWHU� XQGHUVWDQGLQJ� RI� WKH� PDLQ� SK\VLFDO� DQG�
FKHPLFDO� SURFHVVHV� DQG� WKH� HFRORJLFDO� UHVSRQVH�
PD\�EH�HVVHQWLDO� IRU�SURSHU�UHVHUYRLU�PDQDJHPHQW��
6ODYHYVND�6WDPHQNRYLü� HW� DO�� ������� DQDO\]HG�
VSDWLDO�DQG�WHPSRUDO�KHWHURJHQHLW\�RI�WKH�OLPQRORJLFDO�
FKDUDFWHULVWLFV�DQG�SURYLGHG�PRUH�GHWDLOHG�LQIRUPDWLRQ�

DERXW� WKH� OLPQRORJLFDO� SURFHVVHV� WDNLQJ� SODFH� LQ�
WKH� 0DQWRYR� 5HVHUYRLU� �6RXWK�(DVWHUQ� SDUW� RI� WKH�
5HSXEOLF� RI� 0DFHGRQLD��� 7KH� REWDLQHG� GDWD� FRXOG�
EH�XVHG�WR�LQGLFDWH�SRVVLEOH�PHDVXUHV�WR�UHGXFH�WKH�
SUHVVXUHV�DQG�FRQVHTXHQWO\��WR�LPSURYH�WKH�VWDWXV�RI�
WKH�UHVHUYRLU��VR�LW�VKDOO�EH�WKH�IRFXV�RI�WKLV�VWXG\�

)LJXUH����0DS�RI�0DQWRYR�5HVHUYRLU�

Study Site
7KH� 0DQWRYR� 5HVHUYRLU� ������
��

� 1�� �����
��

�
(��LV�ORFDWHG�LQ�WKH�QRUWKHUQ�WHPSHUDWH�DUHD��LQ�WKH�
6RXWK�(DVWHUQ�SDUW�RI�WKH�5HSXEOLF�RI�0DFHGRQLD�DW�
DQ�DOWLWXGH�RI� ������P� �)LJ�� ����7KH� UHVHUYRLU�ZDV�
EXLOW�LQ�������E\�GDPPLQJ�WKH�.ULYD�/DNDYLFD�5LYHU��
ZKLFK� EHORQJV� WR� WHPSRUDO� ZDWHUFRXUVHV� �*HOHY��
������� 0DQWRYR� LV� FODVVL¿HG� DV� D� ODUJH� UHVHUYRLU�
�9DVLOHYVNL�� ������ KDYLQJ� D� VXUIDFH� DUHD� RI� �����
NPð� DQG� D�PD[LPDO� GHSWK� RI� ���P��7KH� OHQJWK� RI�
WKH� UHVHUYRLU� LV� DSSUR[LPDWHO\� ���� NP� DQG� WKH�
DYHUDJH�ZLGWK� LV�DERXW������NP��6LJQL¿FDQW� �ZDWHU�
OHYHO�ÀXFWXDWLRQV������P��WDNH�SODFH�LQ�WKH�UHVHUYRLU��
VLQFH�ZDWHU�LV�XVHG�IRU�LUULJDWLRQ�RI�WKH�VXUURXQGLQJ�
¿HOGV��YLD�WKH�DUWL¿FLDO�FKDQQHO�9UDVWLFD�EXLOW� LQ� WKH�
IRRWKLOOV�RI�6PUGHV�0RXQWDLQ������NP�LQ�OHQJWK���7KH�
ZDWHU�UHJLPH�LQ�WKH�UHVHUYRLU�LV�XQGHU�WKH�LQÀXHQFH�
RI� QXPHURXV� VPDOOHU� LQOHWV� WKDW� DUH� RI� WHPSRUDO�
FKDUDFWHU�DQG�GULHG�RXW�WKURXJKRXW�PRVW�RI�WKH�\HDU��

7KH� JHRORJ\� FRQVLVWV� SULPDULO\� RI� OLPHVWRQH� DQG�
LJQHRXV� DQG�PHWDPRUSKLF� URFNV� ULFK� ZLWK� FRSSHU��
LURQ� DQG� PDQJDQHVH� �0LMDORY�� ������� $� UHFHQW�
VXUYH\�RI�WKH�WKHUPDO�UHJLPH�VKRZHG�WKDW�0DQWRYR�
LV� D� GLPLFWLF� UHVHUYRLU� �6ODYHYVND�6WDPHQNRYLü� HW�
DO��������

Results and Discussion
The Mantovo Reservoir is under a strong 
DQWKURSRJHQLF� LQÀXHQFH�� ZKLFK� LV� HVSHFLDOO\�
SURQRXQFHG� GXULQJ� WKH� GU\� SHULRG� RI� WKH� \HDU�
�6ODYHYVND�6WDPHQNRYLü� HW� DO��� ������� 7KH�
HFRV\VWHP� LV�SULPDULO\�XQGHU� WKH�SUHVVXUH�FDXVHG�
E\� UHFUHDWLRQDO� DFWLYLWLHV�� LQÀXHQFH� RI� VHDVRQDO�
VHWWOHPHQWV��WRXULVP��DORQJ�WKH�VKRUH��EXW�DOVR�ZLWK�
ZDVWHZDWHU� IURP� WKH� VXUURXQGLQJ� YLOODJHV� �ZLWK� QR�
VHZDJH�V\VWHPV���

$FFRUGLQJ�WR�WKH�OHYHOV�RI�QLWURJHQ�FRPSRXQGV��PHDQ�
FRQF�� RI� ������ PJ�O� 122

-��� WKH� UHVHUYRLU� FRXOG� EH�

assessed as a class III-IV (Slavevska-Stamenkovic 
HW�DO����������$GGLWLRQDOO\��YHU\�KLJK�FRQFHQWUDWLRQV�
RI�0Q��������ȝJ�O��DQG�&X�������ȝJ�O��ZHUH�GHWHFWHG�
LQ� WKH� GHHSHVW� SDUW� RI� WKH� ODNH� �WR[LF� OHYHOV�� DQG�
EHORQJ� WR� FODVV� 9� �5HJXODWLRQ� IRU� FODVVL¿FDWLRQ� RI�
ZDWHU��2I¿FLDO�*D]HWWH�������

The dynamics of the reservoir and its status are 
VWURQJO\�LQÀXHQFHG�E\�WKH�.ULYD�/DNDYLFD�5LYHU��7KH�
ORQJ�GU\�VHDVRQ�RI� WKH�ULYHU� �$XJXVW�)HEUXDU\���DV�
ZHOO�DV�VWURQJ�HURVLRQ�RI�VWHHS�VKRUHV��*RUJLHYVNL�
HW�DO����������QHJDWLYHO\� LQÀXHQFH�WKH�VWDWXV�RI� WKH�
0DQWRYR� 5HVHUYRLU�� 0RUHRYHU�� WKH� PRVW� LQWHQVLYH�
LUULJDWLRQ� RFFXUV� LQ� WKH� SHULRG� RI� WKH� GU\� VHDVRQ��
ZKLFK�H[HUWV�VLJQL¿FDQW�SUHVVXUH�RQ�WKH�VWDELOLW\�RI�
WKH�ODNH�HFRV\VWHP��$GGLWLRQDOO\��KLJK�FRQWHQW�RI�VLOW��
QXWULHQWV��VXVSHQGHG�DQG�GLVVROYHG�PDWWHU�LV�FDUULHG�
by the Kriva Lakavica River and other tributaries 
�6ODYHYVND�6WDPHQNRYLü� HW� DO��� ������ FRQWULEXWLQJ�
WR�WKH�HXWURSKLF�FRQGLWLRQ�RI��WKH�UHVHUYRLU�

The current study could contribute to the 
RSWLPL]DWLRQ�RI�PRQLWRULQJ�DFWLYLWLHV�RI�WKH�0DQWRYR�
5HVHUYRLU�� ,Q� DGGLWLRQ�� WKH� GDWD� SUHVHQWHG� FRXOG�
be used to design effective measures to reduce 
WKH� SUHVVXUHV� DQG�� FRQVHTXHQWO\�� WR� LPSURYH� WKH�
VWDWXV� RI� WKH� UHVHUYRLU��7KH� HIIHFWLYH�PDQDJHPHQW�
RI�WKH�UHVHUYRLU��ZLWK�WKH�PDLQ�REMHFWLYH�WR�LPSURYH�
ZDWHU� VWDWXV�� LV� RI� LPSRUWDQFH�GXH� WR� WKH� IDFW� WKDW�
an increase in agricultural activities in the region is 
H[SHFWHG�� ZKLFK� FRXOG� LQÀXHQFH� WKH� ODNH� WKURXJK�
LQFUHDVHG� LUULJDWLRQ� OHYHOV� DQG� DQ� LQFUHDVHG� LQSXW�
RI� QXWULHQWV� DV� D� FRQVHTXHQFH� RI� PRUH� LQWHQVLYH�
XVH� RI� IHUWLOL]HUV�� 5HJDUGLQJ� WKH� RSWLPL]DWLRQ� RI�
WKH� PRQLWRULQJ� DFWLYLWLHV�� RXU� VWXG\� VKRZHG� WKDW�
PRQWKO\� PRQLWRULQJ� RI� ZDWHU� TXDOLW\� GHWHUPLQDQWV�
FRXOG�EH�UHGXFHG�WR�WKH�IROORZLQJ�SK\VLFR�FKHPLFDO�
SDUDPHWHUV��WHPSHUDWXUH��S+��WUDQVSDUHQF\��'2�DQG�
R[\JHQ�VDWXUDWLRQ��QXWULHQWV��1+4

+��122
-��123

-��73���
calcium, magnesium and metals (iron, manganese 
DQG�FRSSHU���7KH�PHDVXUHPHQW�RI�%2'�DQG�&2'�
�.0Q24�� VKRXOG� DOVR� EH� SHUIRUPHG� HDFK� PRQWK��
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DV�LPSRUWDQW�GHWHUPLQDQWV�IRU�GHWHUPLQLQJ�OHYHOV�RI�
RUJDQLF�SROOXWLRQ�

7KH� IROORZLQJ� WH[W� FRQWDLQV� D� SURSRVDO� IRU�
RSWLPL]DWLRQ�RI�DFWLYLWLHV�UHODWHG�WR�WKH�PDQDJHPHQW�
RI�WKH�0DQWRYR�5HVHUYRLU��

0RUH� H[WHQVLYH� PRQLWRULQJ� RI� SK\VLFR�FKHPLFDO�
�SDUDPHWHUV� VXSSRUWLQJ� ELRORJLFDO� LQYHVWLJDWLRQV�
LQ� DFFRUGDQFH� ZLWK� WKH� (8� :DWHU� )UDPHZRUN�
'LUHFWLYH� �� ��������(&�� DQG� FKHPLFDO� SDUDPHWHUV�
�SDUDPHWHUV� OLVWHG� LQ� WKH�$QQH[� ,,�RI� WKH�Directive 
on Priority Substances - Directive ���������(&��
VKRXOG�RFFXU�GXULQJ�FULWLFDO�SHULRGV���RQH�VDPSOLQJ�
GXULQJ� WKH�VXPPHU�VWUDWL¿FDWLRQ�DQG�RQH�VDPSOLQJ�
GXULQJ�WKH�KLJK�ZDWHU�OHYHO��

%LRORJLFDO�PRQLWRULQJ�VKRXOG�DOVR�EH�PRUH�IUHTXHQW��
EXW� FRXOG�EH� OLPLWHG� WR� WKH� VXUYH\�RI� WZR�VHOHFWHG�
GRPLQDQW�VSHFLHV�L. hoffmeisteri and C. crystallinus, 
VLQFH� G\QDPLFV� RI� WKH� WZR� WD[D� ZDV� IRXQG� WR�
HIIHFWLYHO\� UHÀHFW� WKH� SKHQRPHQRQ�G\QDPLFV� WKDW�
RFFXUUHG�LQ�WKH�UHVHUYRLU��

,W�LV�RSWLPDO�WR�DFFRPSOLVK�PRUH�LQWHQVLYH�ELRORJLFDO�
LQYHVWLJDWLRQV� WZLFH� SHU� \HDU�� LQ� WKH� SHULRG� RI� WKH�
GU\� VHDVRQ� DQG� VXPPHU� VWUDWL¿FDWLRQ�� DV� ZHOO� DV�
LQ� WKH� SHULRG� RI� KLJK�ZDWHU� OHYHOV�� 7KH� VXJJHVWHG�
DSSURDFK� FRXOG� EH� FRQVLGHUHG� DV� VFUHHQLQJ� DQG�
FRXOG� RSWLPL]H� WKH�PRQLWRULQJ� �� UHGXFH� FRVWV� DQG�
SURYLGH�TXDOLW\�GDWD�IRU�GHVLJQ�RI�HIIHFWLYH�SURWHFWLRQ�
PHDVXUHV�

,W� LV� DOVR� QHFHVVDU\� WR� GH¿QH� D� VHW� RI� VSHFL¿F�
SROOXWDQWV� �WKH� FKHPLFDO� GHWHUPLQDQWV� WKDW� DUH�
QRW� OLVWHG� LQ� WKH� 'LUHFWLYH� ���������(&�� EXW� DUH�
LPSRUWDQW�SROOXWDQWV�LQ�D�SDUWLFXODU�ZDWHU�ERG\��WKDW�
KDYH�WR�EH�PRQLWRUHG�LQ�WKH�0DQWRYR�5HVHUYRLU��2XU�
VWXG\� LQGLFDWHG� WKDW� PDQJDQHVH�� LURQ� DQG� FRSSHU�
VKRXOG�EH�LQFOXGHG�RQ�WKH�OLVW�RI�VSHFL¿F�SROOXWDQWV��
ZKLFK�FRXOG�EH�WKH�FDVH�ZLWK�RWKHU�ZDWHU�ERGLHV�LQ�
0DFHGRQLD�� 7KH� URXWLQH�PRQLWRULQJ� GDWD�� WRJHWKHU�
ZLWK� GDWD� JDWKHUHG� IURP� WKH� LQYHVWLJDWLRQ�� VKRXOG�
EH�XVHG� WR�GH¿QH� WKH� OLVW� RI� VSHFL¿F�SROOXWDQWV� IRU�
ZDWHUV�LQ�0DFHGRQLD��WR�GH¿QH�WKH�WDUJHW�YDOXHV�DQG�
VWDWXV�FODVV�ERXQGDULHV�IRU�HDFK�W\SH�RI�ZDWHU�ERG\�

$FFRUGLQJ� WR� WKH� GDWD� SUHVHQWHG�� RUJDQLF�
DQG� QXWULHQW� SROOXWLRQ� FRXOG� EH� FRQVLGHUHG� DV�
VLJQL¿FDQW� ZDWHU� PDQDJHPHQW� LVVXHV� �6:0,�� IRU�
WKH� 0DQWRYR� 5HVHUYRLU� �DV� UHTXHVWHG� LQ� WKH� ULYHU�
EDVLQJ�PDQDJHPHQW�SODQQLQJ�DSSURDFK�ZKLFK�LV�LQ�
DFFRUGDQFH�ZLWK�WKH�(8�:DWHU�)UDPHZRUN�'LUHFWLYH�
���������(&��� ,W� LV� HVVHQWLDO� WR� VHW� XS� VSHFL¿F�
PDQDJHPHQW�REMHFWLYHV�IRU�HDFK�60:,��,Q�WKH�FDVH�
RI� QXWULHQW� SROOXWLRQ�� WKH� PDQDJHPHQW� REMHFWLYHV�
DUH�UHGXFWLRQ�RI�QXWULHQW�ORDG�IURP�SRLQW�DQG�GLIIXVH�
VRXUFH�DQG�WKH�LPSOHPHQWDWLRQ�RI�EHVW�HQYLURQPHQWDO�
SUDFWLFHV� UHJDUGLQJ� DJULFXOWXUDO� DFWLYLWLHV�� )RU�
RUJDQLF� SROOXWLRQ�� WKH�PDLQ�PDQDJHPHQW� REMHFWLYH�
LV�VWHS�E\�VWHS�UHGXFWLRQ�RI�GLVFKDUJHV�RI�XQWUHDWHG�
ZDVWHZDWHUV�IURP�VHWWOHPHQWV��

5HJDUGLQJ� WKH� SRVVLEOH� PHDVXUHV� WKDW� FRXOG�
FRQWULEXWH�WR�WKH�SUHYHQWLRQ�RI�IXUWKHU�GHWHULRUDWLRQ��
RU� HYHQ� WKH� LPSURYHPHQW� RI� WKH� VWDWXV� RI� WKH�
Mantovo Reservoir, and thus contribute to the 
UHDOL]DWLRQ�RI�PDQDJHPHQW�REMHFWLYHV��WKH�IROORZLQJ�
DFWLYLWLHV� �)LJ�� ��� FRXOG�EH� FRQVLGHUHG�DV�HIIHFWLYH�
and economically feasible, bearing in mind the 
FXUUHQW�VRFLR�HFRQRPLF�VLWXDWLRQ�LQ�WKH�5HSXEOLF�RI�
Macedonia:

��� 7R�SHUIRUP�WKH�K\GUR�WHFKQLFDO�ZRUNV�LQ�WKH�DUHD�
of the mouth of the Kriva Lakavica River and 
WKH�UHVHUYRLU�ZLWK�WKH�DLP�WR�UHGXFH�WKH�LQÀRZ�RI�
SROOXWDQWV��7KH�ZHWODQG�DUHD�DURXQG�WKH�PRXWK�
FRXOG�EH�EURDGHQHG�LQ�RUGHU�WR�HQDEOH�RXWÀRZ�
RI� WKH�ZDWHU� RXWVLGH� WKH� ULYHU� EHG�� UHGXFH� WKH�
VWURQJ�FXUUHQW�LQ�WKH�SHULRG�RI�KLJK�ZDWHUV�DQG�
FRQVHTXHQWO\�WR�UHGXFH�WKH�LQÀRZ�RI�VXVSHQGHG�
VROLGV�DQG�QXWULHQWV��7KH�PDFURSK\WH�YHJHWDWLRQ�
FRYHU� LQ�WKH�]RQH�RI�WKH�FRQÀXHQFH�FRXOG�DOVR�
FRQWULEXWH�WR�WKH�UHGXFWLRQ�RI�LQÀRZ�RI�SROOXWDQWV�
LQ� WKH� ODNH��7KXV�� WKH� WHFKQLFDO� VROXWLRQ� FRXOG�
FRPSULVH� WKH� XVH� RI� DTXDWLF� PDFURSK\WHV� IRU�
¿OWUDWLRQ�RI�ZDWHU�SULRU�WR�HQWHULQJ�WKH�UHVHUYRLU��
ZKLFK� LV� RI� SDUWLFXODU� LPSRUWDQFH� GXULQJ� KLJK�
ZDWHU�OHYHOV��

��� 7R� FDUU\� RXW� ZRUNV� DLPHG� DW� VWDELOL]LQJ� WKH�
EDQNV� RI� WKH� UHVHUYRLU�� ZKLFK� FRXOG� FRQWULEXWH�
WR� WKH� UHGXFWLRQ� RI� HURVLRQ� DQG� FRQVHTXHQWO\�
SUHYHQW� IXUWKHU� ORVV� RI� UHVHUYRLU� YROXPH�� 7KH�
ORVV�RI�WKH�UHVHUYRLU�YROXPH�LQÀXHQFHV�QRW�RQO\�
the functionality of the ecosystem, but also 
QHJDWLYHO\�DIIHFWV�WKH�XVH�RI�WKH�UHVHUYRLU��7KH�
SUHYHQWLRQ�RI�HURVLRQ�FRXOG�EH�GRQH�E\�SODQWLQJ�
RI�WKH�ULSDULDQ�YHJHWDWLRQ�]RQH��

��� 7R�UHGXFH�DQG�WR�SUHYHQW�WKH�LQÀRZ�RI�XQWUHDWHG�
FRPPXQDO� ZDWHUV� IURP� VHDVRQDO� VHWWOHPHQWV�
along the river shore and villages situated along 
WKH�.ULYD�/DNDYLFD�5LYHU��7KH� UHGXFWLRQ� LQ� WKH�
DPRXQW�RI�XQWUHDWHG�XUEDQ�ZDVWH�ZDWHUV�FRXOG�
EH� DFKLHYHG� WKURXJK� WKH� DGRSWLRQ� RI� HIIHFWLYH�
UHJXODWLRQV� DQG� WKH� DSSOLFDWLRQ� RI� VWULFW� UXOHV�
UHJDUGLQJ� WKH� XVH� DQG� PDLQWHQDQFH� RI� VHSWLF�
WDQNV� LQ� WKH�YLFLQLW\�RI� WKH� ODNH�DV�D�¿UVW�VWHS��
DQG�LQ�WKH�ODWHU�VWDJHV��FRQVWUXFWLRQ�RI�VHZDJH�
V\VWHPV�ZLWK�GHSRVLWLRQ�WDQNV��7KH�FRQVWUXFWLRQ�
DQG� SURSHU� PDLQWHQDQFH� RI� VLPSOH� GHSRVLWLRQ�
WDQNV�ZLWK�D�JUDYLW\�VHGLPHQWDWLRQ�SURFHVV�ZLWKLQ�
WKH�VHZDJH�V\VWHPV�LV�D�ORZ�FRVW�DSSURDFK�WKDW�
FRXOG�VLJQL¿FDQWO\�UHGXFH�WKH�LQSXW�RI�SROOXWDQWV�
�&KHUHPLVLQRII��������� LQ�DGGLWLRQ�WR�RWKHU�ORZ�
FRVW�DSSURDFKHV�VXFK�DV�VDQG�¿OWUDWLRQ��VORZ�RU�
UDSLG�VDQG�¿OWUDWLRQ���7KH�RYHUYLHZ�RI�DYDLODEOH�
WHFKQLTXHV�RI�ZDVWH�ZDWHU�WUHDWPHQW�LV�SURYLGHG�
LQ�&KHUHPLVLQRII��������

��� $GRSWLRQ� DQG� LPSOHPHQWDWLRQ� RI� HIIHFWLYH�
legislation related to regulation of further 
FRQVWUXFWLRQ� RI� IDFLOLWLHV� FRQQHFWHG� ZLWK�
seasonal touristic activities; and
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��� 3URSHUO\�FRQWUROOHG�VSRUWV�DFWLYLWLHV�LQ�WKH�UHVHUYRLU��SULPDULO\�WR�UHJXODWH�VSRUW�¿VKLQJ��7KH�XVH�RI�OLYH�
EDLW�DQG�¿VK�QRXULVKPHQW�VKRXOG�EH�SUHYHQWHG�DQG�RQO\�DUWL¿FLDO�EDLWV�VKRXOG�EH�DOORZHG�LQ�WKH�UHVHUYRLU��
7KLV�DSSURDFK�FRXOG�DGGLWLRQDOO\�OLPLW�QXWULHQW�LQSXW�

3URSRVHG�PHDVXUHV�KDYH�WR�EH�LQ�OLQH�ZLWK�WKH�SULQFLSOH�
RI�VXVWDLQDEOH�GHYHORSPHQW��7KH�WKLQJV�WKDW�KDYH�WR�
EH�XQGHUVWRRG� LV� WKDW�VXVWDLQDEOH�GHYHORSPHQW�KDV�
WR�EH�LPSOHPHQWHG�GLIIHUHQWO\�LQ�GHYHORSHG�FRXQWULHV�
DQG�FRXQWULHV�WKDW�DUH�LQ�WKH�SKDVH�RI�GHYHORSPHQW��
:DWHU�PDQDJHPHQW�LQ�HFRQRPLFDOO\�OHVV�SURVSHURXV�
FRXQWULHV�KDV�WR�EH�FDUHIXOO\�GHVLJQHG�LQ�RUGHU�WR�GH¿QH�
PDQDJHPHQW�SULRULWLHV��VLJQL¿FDQW�ZDWHU�PDQDJHPHQW�
LVVXHV��DQG�WR�VHW�UHDOLVWLF�PDQDJHPHQW�REMHFWLYHV��WR�
GHVLJQ�D�VWHS�E\�VWHS�DSSURDFK�WR�LPSURYHPHQW�RI�WKH�
ZDWHU�VWDWXV��7KLV�DSSURDFK�KDV�WR�EH�UHVSHFWHG��QRW�
only in the case of the Mantovo Reservoir, but also 
LQ�WKH�FDVH�RI�RWKHU�ZDWHU�ERGLHV�LQ�WKH�5HSXEOLF�RI�
0DFHGRQLD��DQG�LQ�RXU�RSLQLRQ��WKURXJKRXW�WKH�%DONDQ�
UHJLRQ�DQG�(DVWHUQ�(XURSH��,Q�JHQHUDO��DOWKRXJK�WKH�
5HSXEOLF�RI�0DFHGRQLD�LV�VWLOO�D�QRQ�(8�FRXQWU\��LW�LV�
LPSRUWDQW� WR� LPSOHPHQW� WKH� UHODWHG�(8�'LUHFWLYHV�±�
8UEDQ� :DVWH� :DWHU� 7UHDWPHQW� 'LUHFWLYH� �8::7'�
�������((&��� (8� 1LWUDWHV� 'LUHFWLYH� ��������((&���
6HZDJH� 6OXGJH� 'LUHFWLYH� ��������((&�� DQG� WKH�
,QWHJUDWHG�3ROOXWLRQ�3UHYHQWLRQ�DQG�&RQWURO�'LUHFWLYH�
��������(&��� LQ� RUGHU� WR� UHDOL]H� WKH� PDQDJHPHQW�
REMHFWLYHV� UHODWHG� WR� WKH�VXJJHVWHG�6:0,��1XWULHQW�
DQG�RUJDQLF�SROOXWLRQ�DUH�DOVR�LPSRUWDQW�PDQDJHPHQW�
LVVXHV� IRU�RWKHU�ZDWHU�ERGLHV� LQ�0DFHGRQLD��VR� WKH�
SULQFLSOHV�XVHG�LQ�WKH�FDVH�RI�WKH�0DQWRYR�5HVHUYRLU�
FRXOG�EH�H[WUDSRODWHG�WR�RWKHU�ZDWHUV�LQ�WKH�FRXQWU\��
DV�ZHOO�DV�LQ�WKH�UHJLRQ�
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