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ʨʩʹʺʸʨʽʺʰ 

˄ʨʸʳʵʫʪʬʴʰʲ ʹʨʳʨʪʰʹʺʸʵ ʴʨˀʸʵʳʰʹ ʼʨʸʪʲʬʩˀʰ ʪʨʴˆʵʸ˂ʰʬʲʬʩʻʲʰ ʱʭʲʬʭʰʹ 

ʳʰʮʨʴʰ ʰʿʵ ʼʨʸʨʭʴʰʹ ʺʩʰʹ ʳʨʱʸʵʻˆʬʸˆʬʳʲʵ ˂ˆʵʭʬʲʯʨ ʺʨʽʹʵʴʵʳʰʻʸʰ 

ʳʸʨʭʨʲʼʬʸʵʭʴʬʩʰʹ ʨʾʸʰ˂ˆʭʨ ʫʨ ʺʩʰʹ ʬʱʵʹʰʹʺʬʳʰʹ ʳʫʪʵʳʨʸʬʵʩʰʹ ʪʨʴʹʨʮʾʭʸʨ 

ʳʨʱʸʵʻˆʬʸˆʬʳʲʵ ˂ˆʵʭʬʲʯʨ ʯʨʴʨʹʨʮʵʪʨʫʵʬʩʰʹ ʹʺʸʻʽʺʻʸʨʮʬ ʫʨʿʸʫʴʵʩʰʯ. 

ʱʭʲʬʭʰʹʨʯʭʰʹ ʹʨ˅ʰʸʵ ʳʨʹʨʲʨ ˀʬʪʸʵʭʫʨ ʹʬʮʵʴʻʸʨʫ 2016 ˄ʲʰʹ ʪʨʴʳʨʭʲʵʩʨˀʰ ʹʨʳʰ 

˄ʬʸʺʰʲʰʫʨʴ. ʳʨʹʨʲʰʹ ˀʬʳʫʪʵʳʰ ʫʨʳʻˀʨʭʬʩʨ ʫʨ ʰʫʬʴʺʰʼʰʱʨ˂ʰʨ ʪʨʴˆʵʸ˂ʰʬʲʫʨ 

ʰʲʰʨʹ ʹʨˆʬʲʳ˄ʰʼʵ ʻʴʰʭʬʸʹʰʺʬʺʰʹ ʮʵʵʲʵʪʰʰʹ ʰʴʹʺʰʺʻʺʰʹ ˈʰʫʸʵʩʰʵʲʵʪʰʰʹ 

ʫʨ ʰˆʺʰʵʲʵʪʰʰʹ ʲʨʩʵʸʨʺʵʸʰʨˀʰ.  

ˁʬʳʹ ʳʰʬʸ ʼʨʸʨʭʴʰʹ ʺʩʨˀʰ ˀʬʪʸʵʭʬʩʻʲ ʹʰʴˇʬʩˀʰ, ʹʨʳʰʭʬ ʹʬʮʵʴʮʬ, ˀʬʳˆʭʫʨ 

ʩʬʴʯʵʹʻʸʰ ʳʨʱʸʵʻˆʬʸˆʬʳʲʵʬʩʰʹ 6000-ʳʫʬ ʰʴʫʰʭʰʫʰʹ 43 ʼʵʸʳʨ: 14 ʸʰʪʰ, 25 ʵˇʨˆʰ, 

24 ʪʭʨʸʰ ʫʨ 22 ʹʨˆʬʵʩʨ. ʫʵʳʰʴʨʴʺʰ ʵˇʨˆʬʩʰ ʳ˂ʰʸʬʫ ʪʨʴʹˆʭʨʭʬʩʻʲʰʨ ʹʬʮʵʴʬʩʰʹ 

ʳʰˆʬʫʭʰʯ. 

ʬʱʵʹʰʹʺʬʳʰʹ ʳʫʪʵʳʨʸʬʵʩʰʹ ˀʬʹʨʼʨʹʬʩʲʨʫ ʪʨʳʵʿʬʴʬʩʻʲʰ ʰʽʴʨ ˀʬʳʫʬʪʰ 

ʰʴʫʬʽʹʬʩʰ: FBI (Family biotic index), DF (Dominant Family), BMWP (Biological Monitoring 

Working Party), TR (Taxa Richness), EPT (Ephemeroptera, Plecoptera, and Trichoptera), 

EPT/C (C=Chironimdaeabundance), ʸʵʳʬʲʯʨ ˀʬʫʬʪʰ˂ ʼʨʸʨʭʴʰʹ ʺʩʨˀʰ ʵʸʪʨʴʻʲʰ 

ʫʨʩʰʴ˃ʻʸʬʩʰʹ ʱʭʨʲʮʬ ʳʰʻʯʰʯʬʩʹ. 

 

ˀʬʹʨʭʨʲʰ 

˄ʿʲʰʹ ʬʱʵʹʰʹʺʬʳʬʩʰʹ ʱʭʲʬʭʨʹ ʻʫʰʫʬʹʰ ʳʴʰˀʭʴʬʲʵʩʨ ʬʴʰ˅ʬʩʨ ʳʹʵʼʲʰʵˀʰ, 

ʸʨʫʪʨʴ ˄ʿʨʲʰ ˃ʰʸʰʯʨʫʰ ʹʨʹʰ˂ʵ˂ˆʲʵ ʸʬʹʻʸʹʰʨ. ˄ʿʲʰʹ ʬʱʵʹʰʹʺʬʳʬʩʰʹ ʫʬʪʸʨʫʨ˂ʰʨ 

ʸʬʪʻʲʨʸʻʲʨʫ ʳʰʳʫʰʴʨʸʬʵʩʹ ʸʵʪʵʸ˂ ʩʻʴʬʩʸʰʭʨʫ, ʨʹʬʭʬ ʨʫʨʳʰʨʴʰʹ ˁʨʸʬʭʰʯ ʸʨ˂ 

ʪʻʲʰʹˆʳʵʩʹ ˄ʿʲʰʹ ʩʰʵʳʸʨʭʨʲʼʬʸʵʭʴʬʩʰʹ ˀʬʳ˂ʰʸʬʩʨʹ ʫʨ ʬʱʵʹʰʹʺʬʳʬʩʰʹ 

ʼʻʴʽ˂ʰʵʴʰʸʬʩʰʹ ʳʵˀʲʨʹ (De Groot, Wilson, and Boumans 2002).  

˄ʿʲʰʹ ʸʬʹʻʸʹʬʩʮʬ ʳʮʨʸʫʰ ʳʵʯˆʵʭʴʰʲʬʩʰʹ, ˄ʿʲʰʹ  ʫʨʩʰʴ˃ʻʸʬʩʰʹ, ˈʨʩʰʺʨʺʰʹ 

ʫʬʪʸʨʫʨ˂ʰʰʹ ʫʨ  ʰʴʭʨʮʰʰʹ ʪʨʳʵ, ʳʺʱʴʨʸʰ ˄ʿʲʰʹ ʬʱʵʹʰʹʺʬʳʬʩʰ  ʪʨʴʹʨʱʻʯʸʬʩʻʲʨʫ 


