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ƌÕƗƟƜ ƠƪƞƜƬƚƜƫ 
 

 

ǨȍȂŬůǿŮȎ ɸŮŭǿȌȏ- ůȏȈȈȌȂǾ ŭŮŭȌȉǽȊȒȊ 
 
ǷȒȍȆȇȕ ŮɸǿɸŮŭȌ 1 (ŮȏȍȖŰŮȍȄ ɸŮȍȆȌȐǾ)  ǴȏȈȈȌȂǾ ŭŮŭȌȉǽȊȒȊ ɸŬȍȌȏůǿŬȎ ŬȍȇȌȖŭŬȎ-  
ȌȉǼŭŬ ǼȉŮůȄȎ ŮɸǽȉȁŬůȄȎ ůŮ ɸŮȍȆɸŰȗůŮȆȎ ŬŰȏȐȄȉǼŰȒȊ : 

 
ǮŮȍŰȃǼȊȄȎ ũȆȗȍȂȌȎ, ǵȍǼȂȌȎ ŪǼȊȌȎ (ȁȆȌȈȕȂȌȎ), ǵůŬȇȊǼȇȄȎ ũȆǼȊȊȄȎ,  ǭŬȃǼȍȌȏ ũȆȗȍȂȌȎ, 

ǸŬȍŬȈǽȋȄ ǮŬȍǿŬ (ȁȆȌȈȕȂȌȎ Msc), ǮŬȍǿŬ ǲŮŰȍǿŭȌȏ (ũŮȒɸȕȊȌȎ Msc), ũȆŬȊȊŬȇȕɸȌȏȈȌȎ ǥȈǽȋȄȎ 
(ǧȍ. ǧŬůȌȈȕȂȌȎ), 

 
ǷȒȍȆȇȕ ŮɸǿɸŮŭȌ 2: 
ǴȏȈȈȌȂǾ ŭŮŭȌȉǽȊȒȊ ŭȆŬůȐǿůŮȒȊ ŬȍȇȌȖŭŬȎ ȇŬȆ ȈȌȆɸȗȊ ȉŮȂǼȈȒȊ ȅȄȈŬůŰȆȇȗȊ 
(ǽȈŮȂȐȌȎ űȍǼȇŰȄ ȇŬȆ ȐŬȍŰȌȂȍǼűȄůȄ ɸŬȍŬȁȆǼůŮȒȊ, ŭŮŭȌȉǽȊŬ ɸŬȍȌȏůǿŬȎ ȇŬȆ 
ŭȆŬůȐǿůŮȒȊ ɸŬȊǿŭŬȎ ůŮ ŮȅȊȆȇȕ ȇŬȆ ŮɸŬȍȐȆŬȇȕ ŭǿȇŰȏȌ) : 

 
ǪȈȆȕɸȌȏȈȌȎ ũȆȗȍȂȌȎ, ǷŬŰȃȄȉȆȐŬǾȈ ǨȆȍǾȊȄ 

 
 
 

ǨɸŮȋŮȍȂŬůǿŬ &  ůȖȊŰŬȋȄ ŰŮȐȊȆȇǾȎ ŬȊŬűȌȍǼȎ 
 
ǥȊǼȈȏůȄ ŭŮŭȌȉǽȊȒȊ ůŮ ɸŮȍȆȁǼȈȈȌȊ ũǴǲ ȇŬȆ ȐŬȍŰȌȂȍŬűȆȇǾ ŬɸŮȆȇȕȊȆůȄ: ǪȈȆȕɸȌȏȈȌȎ 
ũȆȗȍȂȌȎ, (ǧȍ. ǦȆȌȈȕȂȌȎ). 

 
ǬŮǿȉŮȊŬ, ɸȍȌŰǼůŮȆȎ: ǪȈȆȕɸȌȏȈȌȎ ũȆȗȍȂȌȎ. 

 
ǝȈȈŮȎ ŮȍȂŬůǿŮȎ ũǴǲ: ǥȍŬȁǿŭȄȎ ǪȈǿŬȎ, ǲȈȄȍȌűȌȍȆȇȕȎ ǲ.Ǩ 
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1. ȺȽɆȷũɋũȼ  

 

ǴŰȕȐȌȎ ŰȄȎ ŭȍǼůȄȎ ŮǿȊŬȆ Ȍ ȉŮŰȍȆŬůȉȕȎ ŰȒȊ ŬŰȏȐȄȉǼŰȒȊ ůŰȌ ȌŭȆȇȕ ŭǿȇŰȏȌ ȉŮ ŰȄȊ 

ŮȂȇŬŰǼůŰŬůȄ ȐŬȉȄȈȌȖ ȇȕůŰȌȏȎ ŬɸȌŰȍŮɸŰȆȇȗȊ ůȏůŰȄȉǼŰȒȊ ɸȌȏ ȁŬůǿȃȌȊŰŬȆ ůŰȄȊ ŮȆŭȌɸȌǿȄůȄ 

ŰȕůȌ ŰȒȊ ȌŭȄȂȗȊ (ɸȆȊŬȇǿŭŮȎ ŮȆŭȌɸȌǿȄůȄȎ ȇȆȊŭȖȊȌȏ) ȕůȌ ȇŬȆ ŰȒȊ ŭȆŮȍȐȕȉŮȊȒȊ ŬŰȕȉȒȊ ǼȂȍȆŬȎ 

ɸŬȊǿŭŬȎ (ŬȊŬȇȈŬůŰǾȍŮȎ, ŬȇȌȏůŰȆȇȌǿ ŬɸȒȅȄŰǽȎ). ǵŬ ŬɸȌŰȍŮɸŰȆȇǼ ȐŬȉȄȈȌȖ ȇȕůŰȌȏȎ ŭŮȊ ŮǿȊŬȆ 

ŭȏȊŬŰȕȊ ůŮ ȇŬȉǿŬ ɸŮȍǿɸŰȒůȄ ȊŬ ȏɸȌȇŬŰŬůŰǾůȌȏȊ ǽȊŬȊ ȇŬŰǼȈȈȄȈȌ ȂȆŬ ŬȍȇȌȖŭŮȎ űȍǼȇŰȄ 

(bearproof fence) ȕɸȌȏ ůŮ ůȏȊŭȏŬůȉȕ ȉŮ ȇŬŰǼȈȈȄȈŬ ɸŮȍǼůȉŬŰŬ ȂȆŬ ŰȄȊ ǼȂȍȆŬ ɸŬȊǿŭŬ (ǼȊȒ 

ȇŬȆ ȇǼŰȒ ŭȆŬȁǼůŮȆȎ ɸŬȊǿŭŬȎ) ȉɸȌȍȌȖȊ ȊŬ ȉŮȆȗůȌȏȊ ŬɸȌŰŮȈŮůȉŬŰȆȇǼ ŰŬ ŬŰȏȐǾȉŬŰŬ. ǴŮ ȇǼȅŮ 

ɸŮȍǿɸŰȒůȄ ŰȌ ȕűŮȈȌȎ Ŭɸȕ ŰȄȊ ŮűŬȍȉȌȂǾ ŰȌȏ ȐŬȉȄȈȌȖ ȇȕůŰȌȏȎ ŬɸȌŰȍŮɸŰȆȇȗȊ ȉǽŰȍȒȊ ŭŮȊ 

ɸȍǽɸŮȆ ȊŬ ȅŮȒȍŮǿŰŬȆ ȒȎ ȈȖůȄ ůŰȌ ȃǾŰȄȉŬ ŰȒȊ ŬŰȏȐȄȉǼŰȒȊ ŬȈȈǼ ȉȕȊȌ ȒȎ ȉȆŬ ɸȍȌůɸǼȅŮȆŬ 

ȉŮŰȍȆŬůȉȌȖ ŰȌȏȎ. Ǫ ȌȍȆůŰȆȇǾ ȈȖůȄ ŰȌȏ ȃȄŰǾȉŬŰȌȎ ȅŬ ɸȍǽɸŮȆ ȊŬ ŬȊŬȃȄŰȄȅŮǿ ɸŮȍŬȆŰǽȍȒ ůŰȄȊ 

ȁŮȈŰǿȒůȄ ŰȒȊ ɸȍȌŭȆŬȂȍŬűȗȊ ŰȌȏ ȌŭȆȇȌȖ ŭȆȇŰȖȌȏ (ȇŬŰŬůȇŮȏǾ ŮȆŭȆȇȌȖ űȍǼȇŰȄ, ŮȊǿůȐȏůȄ 

ŮȆŭȆȇȗȊ ɸŮȍŬůȉǼŰȒȊ, ȁŮȈŰǿȒůȄ ŰȒȊ ȏɸŬȍȐȕȊŰȒȊ). 

 

ABSTRACT  

 

The aim of the action is to mitigate road accidents by installing low -cost deterrent systems 

based on alerting both drivers (warning signs) and wildlife warning devices (wildlife 

reflectors, acoustic repellents). Low cost deterrents cannot in any case replace a bearproof 

fence where, in combination with appropriate passages for wildl ife (up and down fauna 

crossings), they can effectively reduce accidents. In any case, the benefit from applying low 

cost deterrent measures should not be seen as a solution to the accident but only as an 

attempt to mitigate them .   

 

1.1 ȼ ŬɟəɞɨŭŬ ůŰɖɜ ȺɚɚɎŭŬ 
 
 

Ǫ ȂŮȒȂȍŬűȆȇǾ ȇŬŰŬȊȌȉǾ ŰȄȎ ȇŬűǽ ŬȍȇȌȖŭŬȎ ůŰȄ ȐȗȍŬ ȉŬȎ ȁȍǿůȇŮŰŬȆ ůŰȌ ȊȌŰȆȕŰŮȍȌ ǼȇȍȌ 

ŰȄȎ ǨȏȍȒɸŬȓȇǾȎ ŮȋǼɸȈȒůȄȎ. Ǫ ŮȋǼɸȈȒůȄ ȇŬȈȖɸŰŮȆ ȉŮȂǼȈȌ ȉǽȍȌȎ ŰȄȎ ȌȍȌůŮȆȍǼȎ ŰȄȎ ǲǿȊŭȌȏ 

ȉŮ ŰŬ ɸŬȍŬȇȈǼŭȆŬ ŰȄȎ, ȇŬȅȗȎ ȇŬȆ ɸŮȍȆȌȐǽȎ ŮɸŬȊŬɸȌǿȇȆůȄȎ ɸȍȌȎ ŰȌȏȎ ȌȍŮȆȊȌȖȎ ȕȂȇȌȏȎ ŰȄȎ 

ŬȊŬŰȌȈȆȇǾȎ ȇŬȆ ȊȕŰȆŬȎ ǨȈȈǼŭŬȎ, ŰȌ ȌȍŮȆȊȕ ŰȕȋȌ ŰȌȏ ǦȕȍŬ ȇŬȆ ŰȄȊ ȌȍȌůŮȆȍǼ ŰȄȎ ǳȌŭȕɸȄȎ 

(ǷǼȍŰȄȎ 1). H ȉȕȊȆȉȄ ŮȋǼɸȈȒůȄ ȏɸȌȈȌȂǿȃŮŰŬȆ ůǾȉŮȍŬ ȊŬ ȇŬȈȖɸŰŮȆ ɸŮȍǿɸȌȏ 13.500 Km2 ŮȊȗ 

ȉŬȃǿ ȉŮ ŰȆȎ ɸŮȍȆȌȐǽȎ ŮɸŬȊŬɸȌǿȇȆůȄȎ ȏɸȌȈȌȂǿȃŮŰŬȆ ůŰŬ 19.500 Km2 (1). ǮŮ ȁǼůȄ ɸȍȕůűŬŰȄ 

ȂŮȊŮŰȆȇǾ ȉŮȈǽŰȄ Ȍ ɸȈȄȅȏůȉȕȎ ŰȄȎ ŬȍȇȌȖŭŬȎ ŮȇŰȆȉǼŰŬȆ ůŰŬ 350-400 ǼŰȌȉŬ ȇŬŰô ŮȈǼȐȆůŰȌȊ 

ŮȊȗ ȏɸǼȍȐȌȏȊ ŰȍŮȆȎ, ȂŮȊŮŰȆȇǼ ŭȆŬȇȍȆŰȌǿ, ɸȈȄȅȏůȉȆŬȇȌǿ ɸȏȍǾȊŮȎ: ŰȄȎ ǳȌŭȕɸȄȎ, ŰȄȎ ǲǿȊŭȌȏ 

ȇŬȆ ŰȌȏ ǦǽȍȊȌȏ-ǦŬȍȊȌȖȊŰŬ (ȌȍȌůŮȆȍǼ ǲŮȍȆůŰŮȍǿȌȏ). 
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ǷǼȍŰȄȎ 1. ǬŬŰŬȊȌȉǾ ŰȄȎ ŬȍȇȌȖŭŬȎ (ȉȕȊȆȉȄ/ŮɸȌȐȆŬȇǾ-ɸŮȍȆȌȐǽȎ ŮɸŬȊŬɸȌǿȇȄůȄȎ) ůŰȄȊ ǨȈȈǼŭŬ ůŮ 

ŮɸǿɸŮŭȌ ǧ.ǧ ȇŬȆ ȇŬŰŬȇŮȍȉŬŰȆůȉȕȎ ŰȄȎ Ŭɸȕ ŰȌȏȎ ȉŮȂǼȈȌȏȎ ȌŭȆȇȌȖȎ ǼȋȌȊŮȎ (ǲȄȂǾ: www.callisto.gr) 
 

 

Ǫ ŬȍȇȌȖŭŬ ůŰȄȊ ǨȈȈǼŭŬ ȃŮȆ ůŮ ŮȇŰŮŰŬȉǽȊŬ ȉȆȇŰǼ Ǿ ȇŬȆ ŬȉȆȂǾ ŭǼůȄ űȏȈȈȌȁȕȈȒȊ ȇŬȆ 

ȇȒȊȌűȕȍȒȊ ŭŬůȗȊ ŰȄȎ ȌȍŮȆȊǾȎ ȇŬȆ ȄȉȆȌȍŮȆȊǾȎ ȃȗȊȄȎ ŬȈȈǼ ůȏȐȊǼ ȐȍȄůȆȉȌɸȌȆŮǿ ŬȊȌȆȐŰǽȎ 

ŮȇŰǼůŮȆȎ (ɸǼȊŰŬ ȕȉȒȎ ůŮ ȂŮȆŰȊǿŬůȄ ȉŮ ŭŬůȌȂŮȊǽȎ ɸŮȍȆȁǼȈȈȌȊ) ȂȆŬ ŰȄȊ ŬȊŬȃǾŰȄůȄ ŰȄȎ ŰȍȌűǾȎ 

 
 

1 ƉƠƪƭơƗƧƢƫ, Ɓ., ƁƤƜƧƧƜƥƵÙƩƮƦƩƫ, ſ., ƍƮƦƚƟƢƫ, Ɠ., 2009. Ursus arctos (Linnaeus, 1758) ƬƠƦ. 387-389. ƏƭƩ: 
ƈƠƞƗƥƤƫ ſ. ƥƜƤ ƍ. ƉƜƪƜƞƥƩƶ (ƠÙƤÕƘƦƠƤƜ ƘƥƟƩƬƢƫ). ƐƩ ƇƵƥƥƤƧƩ ƀƤƝƦƚƩ ƭƲƧ ƜÙƠƤƦƩƶÕƠƧƲƧ ơƷƲƧ ƭƢƫ ƂƦƦƗƟƜƫ. 
ƂƦƦƢƧƤƥƙ ƃƲƩƦƩƞƤƥƙ ƂƭƜƤƪƠƚƜ. ſƣƙƧƜ. 

http://www.callisto.gr/
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ŰȄȎ2. ǱȆ ŭŬůȆȇǽȎ ŮȇŰǼůŮȆȎ ȇŬȈȖɸŰȌȏȊ ɸŮȍǿɸȌȏ ŰȌ 72% ŰȌȏ ůȏȊȕȈȌȏ ŰȌȏ ŮȊŭȆŬȆŰǾȉŬŰȌȎ ŰȄȎ 

ŬȍȇȌȖŭŬȎ ůŰȄ ȃȗȊȄ ȇŬŰŬȊȌȉǾȎ ŰȄȎ, ŮȊȗ ȌȆ ɸȆȌ ŬȊȌȆȇŰǽȎ ŮȇŰǼůŮȆȎ ȉŮ ȈȆȁǼŭȆŬ ȇŬȆ ȉȆȇȍǽȎ 

ŬȂȍȌŰȆȇǽȎ ȇŬȈȈȆǽȍȂŮȆŮȎ ȇŬȈȖɸŰȌȏȊ ŰȌ 18,7%.  Ǫ ŬȍȇȌȖŭŬ ŭŮȊ űŬǿȊŮŰŬȆ ȊŬ ȐȍȄůȆȉȌɸȌȆŮǿ ȕȈȌȏȎ 

ŰȌȏȎ ŰȖɸȌȏȎ ŭŬůȆȇǾȎ ȁȈǼůŰȄůȄȎ ŬȊǼȈȌȂŬ ȉŮ ŰȄȊ ǽȇŰŬůǾ ŰȌȏȎ (ŭȆŬȅŮůȆȉȕŰȄŰǼ ŰȌȏȎ) ŬȈȈǼ 

ȇȏȍǿȒȎ ŬȊǼȈȌȂŬ ȉŮ ŰȄ ȁȆȌȈȌȂȆȇǾ ŰȌȏȎ ŬȋǿŬ ȇŬȆ ŬȏŰȕ ůŮ ůȐǽůȄ ȉŮ ŰȆȎ ŬȊǼȂȇŮȎ ŰȄȎ ůŰȄ ŭȆǼȍȇŮȆŬ 

ŰȌȏ ŮŰǾůȆȌȏ ȇŬȆ ȁȆȌȈȌȂȆȇȌȖ ŰȄȎ ȇȖȇȈȌȏ ɸȌȏ ŮǿȊŬȆ: ŰȍȌűǾ, ȇŬŰŬűȖȂȆȌ, ŬȊŬɸŬȍŬȂȒȂǾ ȉŮ 

ȇȏȍǿŬȍȐȌ ɸŬȍǼȂȌȊŰŬ ŰȄȊ ŰȍȌűǾ. Ǫ ŬȍȇȌȖŭŬ ŭŮǿȐȊŮȆ ȆŭȆŬǿŰŮȍȄ ɸȍȌŰǿȉȄůȄ ȂȆŬ ŰŬ ŭǼůȄ ȌȋȆǼȎ 

Ǿ ŭȍȏȕȎ, ŭȆȕŰȆ ŰȄȊ ŮɸȌȐǾ ŰȄȎ ȇŬȍɸȌűȌȍǿŬȎ ŰȌȏȎ ɸŬȍǽȐȌȏȊ ůȄȉŬȊŰȆȇǼ ŬɸȌȅǽȉŬŰŬ ŰȍȌűǾȎ. 

ǨɸǿůȄȎ, ɸȍȕůűŬŰŬ ůŰȌȆȐŮǿŬ ůŰȄȊ ɸŮȍȆȌȐǾ ŰȄȎ ǲǿȊŭȌȏ ȇŬȆ ŰȒȊ ɸŮȍȆȌȐȗȊ ŮɸŬȊŬɸȌǿȇȆůȄȎ 

ǽŭŮȆȋŬȊ ȕŰȆ ǽȊŬ ŬȂȍȌ-ŭŬůȆȇȕ ȉȒůŬȓȇȕ ɸȌȏ ŬɸȌŰŮȈŮǿŰŬȆ Ŭɸȕ ŭǼůȄ, ȉŮȂǼȈŬ ŭŬůȒȉǽȊŬ ȍǽȉŬŰŬ, 

ɸŬȍŬɸȌŰǼȉȆŬ ŭǼůȄ, ȉȆȇȍǾȎ ï ȉǽůȄȎ ȇȈǿȉŬȇŬȎ ȇŬȈȈȆǽȍȂŮȆŮȎ ŮǿȊŬȆ ŮȋǿůȌȏ ŮȈȇȏůŰȆȇȕ ȂȆŬ ŰȄȊ 

ŬȍȇȌȖŭŬ3. 
 

 

1.2  ǬŬŰŬȇŮȍȉŬŰȆůȉȕȎ ȁȆȌŰȕɸȒȊ Ŭɸȕ ȌŭȆȇȌȖȎ ǼȋȌȊŮȎ 

 
 
Ǫ ȇŬŰŬůȇŮȏǾ ȇŬȆ ȈŮȆŰȌȏȍȂǿŬ ȉŮȂǼȈȒȊ ǽȍȂȒȊ ȏɸȌŭȌȉǾȎ ɸȍȌȇŬȈŮǿ  ŰȌȊ ȇŬŰŬȇŮȍȉŬŰȆůȉȕ 

űȏůȆȇȗȊ ŮȇŰǼůŮȒȊ ůŮ ȉȆȇȍȕŰŮȍŮȎ ȉŮ ŬɸȌŰǽȈŮůȉŬ ȊŬ ŮɸȄȍŮǼȃȌȊŰŬȆ ŬȍȊȄŰȆȇǼ ȌȆ ȉŮŰŬȇȆȊǾůŮȆȎ 

ŰȒȊ ŮȆŭȗȊ ȇŬȆ ȂŮȊȆȇȕŰŮȍŬ Ȅ ůŰŬȅŮȍȕŰȄŰŬ ŰȌȏ űȏůȆȇȌȖ ɸŮȍȆȁǼȈȈȌȊŰȌȎ. ǱȆ ȌŭȆȇȌǿ ǼȋȌȊŮȎ 

ŮɸȆŭȍȌȖȊ ȇŬŰŬȈȏŰȆȇǼ ůŰȌ ɸȍȕȁȈȄȉŬ ŰȌȏ ȇŬŰŬȇŮȍȉŬŰȆůȉȌȖ ŰȒȊ űȏůȆȇȗȊ ŮȊŭȆŬȆŰȄȉǼŰȒȊ, 

ŮȉɸȌŭǿȃȌȊŰŬȎ ŰȄȊ ŮȈŮȖȅŮȍȄ ȉŮŰŬȇǿȊȄůȄ ɸȈȄȅȏůȉȗȊ ȇŬȆ ŬŰȕȉȒȊ ŮȆŭȗȊ ǼȂȍȆŬȎ ɸŬȊǿŭŬȎ ȉǽůŬ 

ůŰȄ ɸŮȍȆȌȐǾ ŰȄȎ ŮȋǼɸȈȒůǾȎ ŰȌȏȎ. ǱȆ ůȏȊǽɸŮȆŮȎ ɸȌȏ ɸȍȌȇȖɸŰȌȏȊ ȌŭȄȂȌȖȊ ůŮ ŬȈȈŬȂǽȎ ůŰȄ 

ŭȄȉȌȂȍŬűǿŬ, ůŰȄ ŭȌȉǾ ŰȒȊ ɸȈȄȅȏůȉȗȊ, ůŮ ȏɸȌȁǼȅȉȆůȄ ŰȄȎ ȂŮȊŮŰȆȇǾȎ ɸȌȆȇȆȈȕŰȄŰǼȎ ŰȌȏȎ ȉŮ 

ŬɸȌŰǽȈŮůȉŬ ŰȌȊ ŬȏȋȄȉǽȊȌ ȇǿȊŭȏȊȌ ŮȋŬűǼȊȆůȄȎ ŰȒȊ ǼȂȍȆȒȊ ɸȈȄȅȏůȉȗȊ4, 5, 6, 7.. ũȆŬ ŰȄȊ 

ŬȊŰȆȉŮŰȗɸȆůȄ ŰȌȏ űŬȆȊȌȉǽȊȌȏ ŰȌȏ ȇŬŰŬȇŮȍȉŬŰȆůȉȌȖ ŰȒȊ űȏůȆȇȗȊ ŮȊŭȆŬȆŰȄȉǼŰȒȊ Ŭɸȕ ŰŬ 

ŭǿȇŰȏŬ  ȏɸȌŭȌȉȗȊ  ȉŮŰŬűȌȍǼȎ  ȏȆȌȅŮŰȌȖȊŰŬȆ  ŰŮȐȊȆȇǼ  ǽȍȂŬ  ȕɸȒȎ  Ȅ  ȇŬŰŬůȇŮȏǾ  ŮȆŭȆȇȗȊ 

 
 

2 ƉƠƪƭơƗƧƢƫ Ɓ., ƉÙƩƶƬÕÙƩƮƪƜƫ æ (1996): ſƨƤƩƦƵƞƢƬƢ ƭƢƫ ƥƜƭƗƬƭƜƬƢƫ- ƬƮÕÙƠƪƗƬÕƜƭƜ Pp:190-208 in: òƁƠƧƤƥƵ 
ƏưƘƟƤƩ æƪƗƬƢƫ ƞƤƜ ƭƢƧ ÙƪƩƬƭƜƬƚƜ ƥƜƤ ƟƤƜưƠƚƪƤƬƢ ƭƲƧ ÙƦƢƣƮƬÕƷƧ ƥƜƤ ƝƤƩƭƵÙƲƧ ƭƢƫ ƥƜƯƘ ƜƪƥƩƶƟƜƫ ƬƭƢƧ 
ƂƦƦƗƟƜó, ƍƪƵƞƪƜÕÕƜ LIFE çſƎƇƐƌƏè(Ɯõ ƯƗƬƢ), ƑƍƁƂ, ſƪƥƭƩƶƪƩƫ. 279pp. + 25 ưƗƪƭƠƫ GIS. 

3 Giannakopoulos Al., Akriotis T.,  Mertzanis G, Beecham J., Hliopoulos Y , Godes., C Tragos A., Riegler S, 
and Pilides C. 2010. Seasonal changes in diet  and the role of Agricultural land for  the Brown bear (Ursus 
arctos L.) in NE Greeceè. 19t h International Bear Association Conference on Bear Research & Management  
Tbilisi Georgia 16-22 May. 

4 Askins, R.A. 1994. Open corridors in a heavily forested landscape: impact  on shrubland and forest -interior 
birds. Wildl. Soc. Bull. 22:339-347. 

 

5 Reed R.A., Johnson-Barnard J. and Baker W.L.,  1996. Contrib ution  of roads to  forest f ragmentation  in the 
Rocky Mountains. Conservation  Biology 10: 1098- 

6 Forman R.T.T.  and Alexander L.E.,  1998. Roads and their  major ecological effe cts.  Annual Review of 
Ecology and Systematics 29: 207-231. 

7 Alexander S.M. and Waters N.M., 2000. The effe cts of  highway t ransportation  corr idors on wildlif e: a case 
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study of Banff  National Park. Transportation  Research Part  C: Emerging Technologies 8: 307-320. 
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ɸŮȍŬůȉǼŰȒȊ, Ȅ ɸŮȍǿűȍŬȋȄ ŰȌȏ ȌŭȆȇȌȖ ǼȋȌȊŬ ȉŮ űȍǼȐŰȄ ŮɸŬȍȇȗȊ ɸȍȌŭȆŬȂȍŬűȗȊ ȇŬȆ Ȅ ȌŭȆȇǾ 

ůǾȉŬȊůȄ ɸȍȌȎ ŮȊȄȉǽȍȒůȄ ŰȒȊ ŭȆŮȍȐȕȉŮȊȒȊ ȌŭȄȂȗȊ ɸȍȌȎ ŬɸȌűȏȂǾ ůȏȂȇȍȌȖůŮȒȊ ȉŮ ŰȄȊ 

ɸŬȊǿŭŬ8. 

 
 

1.3  ǱŭȆȇǼ ŬŰȏȐǾȉŬŰŬ ȉŮ ŬȍȇȌȖŭŮȎ 
 
 

ǷȒȍȆȇȕȎ ŮȊŰȌɸȆůȉȕȎ ŬŰȏȐȄȉǼŰȒȊ ȉŮ ǼŰȌȉŬ ŬȍȇȌȖŭŬȎ ůŰȌ ȊȌȉȕ ūȈȗȍȆȊŬȎ. 
 

 
Ǫ ǨȂȊŬŰǿŬ ǱŭȕȎ ȇŬȆ ȌȆ ȇǼȅŮŰȌȆ ǼȋȌȊǽȎ ŰȄȎ (ȇŬȆ ȇȏȍǿȒȎ Ȍ Ǭǥ45 ůŰȄȊ ǧȏŰȆȇǾ ǮŬȇŮŭȌȊǿŬ ȇŬȅȗȎ 

ȇŬȆ Ȍ ǼȋȌȊŬȎ ǰǼȊȅȄ-ǴȉȕȈȂȆŬȊ (ůŰȄȊ ǥȊŬŰ. ǮŬȇŮŭȌȊǿŬ), ŬȈȈǼ ȇŬȆ Ȍ ȇǼȅŮŰȌȎ çūȈȗȍȆȊŬ-ǯǿȇȄè 

(50.3)  (ůŰȄȊ ǲǨ ūȈȗȍȆȊŬȎ) ȇŬŰŬȇŮȍȉŬŰǿȃȌȏȊ ŰȄȊ ǼȈȈȌŰŮ ŮȊȆŬǿŬ ȃȗȊȄ ŮȋǼɸȈȒůȄȎ ŰȄȎ 

ŬȍȇȌȖŭŬȎ ůŮ ǲǿȊŭȌ ȇŬȆ ǳȌŭȕɸȄ. ǥȏŰȕ ɸȆȅŬȊȕȊ ȊŬ ŮɸȆűǽȍŮȆ ůȄȉŬȊŰȆȇǽȎ ŬȍȊȄŰȆȇǽȎ ŮɸȆɸŰȗůŮȆȎ 

ůŰȄ ȂȌȊȆŭȆŬȇǾ ȍȌǾ ȇŬȆ ŰȄ ȂŮȊŮŰȆȇǾ ɸȌȆȇȆȈȕŰȄŰŬ/ŮȏȍȒůŰǿŬ ŰȌȏ ɸȈȄȅȏůȉȌȖ ůŰȌ ȉǽȈȈȌȊ ŬȊ ŭŮȊ 

ȈȄűȅȌȖȊ ŰŬ ȇŬŰǼȈȈȄȈŬ ŬȊŰȆůŰŬȅȉȆůŰȆȇǼ ȉǽŰȍŬ ɸȌȏ ŬűȌȍȌȖȊ ŰȄȊ ŭȆŬŰǾȍȄůȄ ŰȄȎ 

ůȏȊŭŮůȆȉȕŰȄŰŬȎ. 

ǨȇŰȕȎ Ŭɸȕ ŰȌȊ ɸŮȍȆȌȍȆůȉȕ ŰȄȎ ȂȌȊȆŭȆŬȇǾȎ ȍȌǾȎ ȇŬȆ ŰȌȊ ȇŬŰŬȇŮȍȉŬŰȆůȉȕ ŰȒȊ ȁȆȌŰȕɸȒȊ ŰȌȏ 

ŮǿŭȌȏȎ ůȄȉŬȊŰȆȇȕȎ ŬȍȆȅȉȕȎ ŬŰȏȐȄȉǼŰȒȊ ȉŮ ŬȍȇȌȖŭŮȎ ǽȐŮȆ ȒȎ ŬɸȌŰǽȈŮůȉŬ ŰȄȊ ŬȖȋȄůȄ ŰȄȎ 

ǼȉŮůȄȎ ŬȊȅȍȒɸȌȂŮȊȌȖȎ ȅȊȄůȆȉȕŰȄŰŬȎ ȂȆŬ ŰȌ ŮǿŭȌȎ. ǴȖȉűȒȊŬ ȉŮ ůȏůŰȄȉŬŰȆȇǼ ůŰȌȆȐŮǿŬ ȉȕȊȌ 

ȂȆŬ ŰȄȊ ɸŮȍǿȌŭȌ 1998-2010, ŮǿȐŬȊ ůȄȉŮȆȒȅŮǿ ɸŮȊǾȊŰŬ ŰȍǿŬ (53) ɸŮȍȆůŰŬŰȆȇǼ ȅŬȊǼŰȒůȄȎ 

ŬȍȇȌȖŭȒȊ ůŮ ŰȍȌȐŬǿŬ ŬŰȏȐǾȉŬŰŬ ůŰȌ ŮȅȊȆȇȕ ȌŭȆȇȕ ŭǿȇŰȏȌ ŰȄȎ ȐȗȍŬȎ9,10. 

ǴŰȌȊ ȊȌȉȕ ūȈȗȍȆȊŬȎ ŰŬ ȉǽȐȍȆ ůŰȆȂȉǾȎ ȇŬŰŬȂŮȂȍŬȉȉǽȊŬ ȅŬȊŬŰȄűȕȍŬ ŬŰȏȐǾȉŬŰŬ ȉŮ 

ŬȍȇȌȖŭŮȎ ŰȄȊ ɸŮȍǿȌŭȌ 1999-2017 ŬȊǽȍȐȌȊŰŬȆ ůŮ 25 (ǲǿȊŬȇŬȎ 1, ǷǼȍŰȄȎ 2) ȉŮ ŰȌ ůȖȊȌȈȌ 

ůȐŮŭȕȊ ŰȒȊ ŬŰȏȐȄȉǼŰȒȊ ȊŬ ŬűȌȍǼ ŰȄȊ ɸŮȍǿȌŭȌ ȉŮŰǼ ŰȌ 2003. ǵŬ ɸŮȍȆůůȕŰŮȍŬ ŬŰȏȐǾȉŬŰŬ 

ȇŬŰŬȊǽȉȌȊŰŬȆ ŰȄȊ ɸŮȍǿȌŭȌ ŰȌȏ ȇŬȈȌȇŬȆȍȆȌȖ ȇŬȆ ŰȌȏ űȅȆȊȌɸȗȍȌȏ ȕɸȌȏ ŮȊŰȌɸǿȃŮŰŬȆ ŰȕůȌ Ȅ 

ȉŮȂŬȈȖŰŮȍȄ ŭȍŬůŰȄȍȆȕŰȄŰŬ ŰȒȊ ŬȍȇȌȖŭȒȊ. 

 
 
 
 
 

8 Iuell, B. (ed.),  Bekker H.,  Cuperus R.,  Dufek J., Fry G., Hicks C., Hlavac V.,  Keller V., Rossel C., Sangwine 
T.,  Toslov N., Wandall B.M. 2003. COST 341 ð Habit at  Fragmentation  due to  Transportation I nfrastructure: 
Wildlife  and Traffic:  A European Handbook for  Identifyi ng Conf licts and Designing Solutio ns. Office  for  
official  publicatio ns of the European 

9 Mertzanis, Y., Godes, C., Tragos, Th., Bousiaki, L., Anastasiadis, F., Giannakopoulos, A., Gelastopoulou, 
E.,  Arambatzidou, F., Riegler,  S.,  Riegler,  A., Pylides, Ch,. 2011. Monit oring highways impact  upon bear 
habit at  and population  status in NW Greece ð t he Egnatia  highway case studyðResult s, lessons learned and 
management  implicatio ns. ƂÙƤƬƭƢÕƩƧƤƥƙ ƄÕƠƪƚƟƜ ƆƂƊƂ & ƁƠƧƤƥƙ ƏƮƧƘƦƠƮƬƢ 2011 21-24 ƏƠÙƭƠÕƝƪƚƩƮ 2011,  
ƇƜƬƭƩƪƤƗ    ttp : // www.cbm.slu.se/ iene/ ga2011.php 

10 Karamanlidi s, A., Beecham, J., Bousbouras, D.,  Hernando, G.,  Grivas, K., Krambokoukis, L., 
Panagiotopoulos, N., Papakostas, G., Georgiadis, L,.  2011. Bear ð vehicle  coll isions: monit oring the eff ects 
of a new source of mortality  in an endangered population of brown bears in Greece. ſƮƭƩƥƤƧƢƭƵƟƪƩÕƩƤ ƥƜƤ 
ƗƞƪƤƜ ơƲƙ: ƍƷƫ ƬƮƧƮÙƗƪưƩƮƧ; ƂÙƤƬƭƢÕƩƧƤƥƙ ƄÕƠƪƚƟƜ ƆƂƊƂ & ƁƠƧƤƥƙ ƏƮƧƘƦƠƮƬƢ 2011 21-24 ƏƠÙƭƠÕƝƪƚƩƮ 
2011,    ƇƜƬƭƩƪƤƗ    http : // www.cbm.slu.se/ iene/ ga2011.php,ht tp: // arcturosanfi .wordpress.com/  

http://www.cbm.slu.se/iene/ga2011.php
http://arcturosanfi.wordpress.com/
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ǲǿȊŬȇŬȎ 1 . ǥŰȏȐǾȉŬŰŬ ȉŮ ǼŰȌȉŬ ŬȍȇȌȖŭŬȎ ůŰȌȊ ȊȌȉȕ ūȈȗȍȆȊŬȎ:  1999-2018 
 

ǪȉŮȍȌȉȄȊǿŬ ǧȄȉȌŰȆȇȕ ŭȆŬȉǽȍȆůȉŬ Ǿ ǱŭȆȇȕȎ ŰȌȉǽŬȎ 

5/3/1999 ǧǧ ǲȌȈȏɸȕŰŬȉȌȏ 

18/4/2003 ǨɸŬȍȐȆŬȇǾ ȌŭȕȎ ūȈȗȍȆȊŬȎ-ǲȍǽůɸŬȎ 

25/8/2005 ǲȖȈȄ ï ǦȍȌȊŰŮȍȕ (ǮȆȇȍǾ ǲȍǽůɸŬ) 

26/10/2010 ǧ.ǧ. ǥůɸȍȌȂŮǿȒȊ 

6/8/2003 ǧǧ ǬȍȏůŰŬȈȈȌɸȄȂǾȎ 

27/7/2011 ǧǧ ǬȍȏůŰŬȈȈȌɸȄȂǾȎ 

15/7/2012 ǧǧ ǬȍȏůŰŬȈȈȌɸȄȂǾȎ 

2015 ǨɸŬȍȐȆŬȇǾ ȌŭȕȎ ǴȇȈǾȅȍȌȏ - ǥȂȍŬɸȆŭȆǼȎ 

2017 ǨɸŬȍȐȆŬȇǾ ȌŭȕȎ ǧǧ. ǥŮŰȌȖ-ǴȇȈǾȅȍȌȏ 

29/3/2018 ǨɸŬȍȐȆŬȇǾ ȌŭȕȎ ǧǧ. ǲŮŭȆȊȌȖ-ǥŮŰȌȖ 

21/7/2007 ǯǽŬ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

2011 ǯǽŬ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

28/10/2009 ǯǽŬ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

6/12/2013 ǯǽŬ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

30/11/2014 ǯǽŬ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

3/8/2015 ǯǽŬ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

19/7/2017 ǯǽŬ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

1/10/2017 ǯǽŬ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

20/10/2017 ǯǽŬ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

2003 ǲŬȈŬȆǼ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

3/12/2004 ǲŬȈŬȆǼ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

26/8/2006 ǲŬȈŬȆǼ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

5/5/2010 ǲŬȈŬȆǼ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

11/4/2012 ǲŬȈŬȆǼ ǨȅȊȆȇǾ ǥȉȖȊŰŬȆȌȏ-ǦŮȖȄȎ 

2015 ǨɸŬȍȐȆŬȇǾ ȌŭȕȎ ǮŬȊȆǼȇȆ_ǥȉȖȊŰŬȆȌ 

2016 ǨɸŬȍȐȆŬȇǾ ȌŭȕȎ ǮŬȊȆǼȇȆ_ǥȉȖȊŰŬȆȌ 

 

 
 

ǨȆȇȕȊŬ-ȂȍǼűȄȉŬ 1 . ǮȄȊȆŬǿŬ ȇŬŰŬȊȌȉǾ ŰȒȊ ŬŰȏȐȄȉǼŰȒȊ ůŰȌȊ ȊȌȉȕ ūȈȗȍȆȊŬȎ (2003-2017) 
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ǨȆȇȕȊŬ 2 . ǨɸȌɸŰȆȇȕȎ ȐǼȍŰȄȎ ȉŮ ŰȆȎ ȅǽůŮȆȎ ȌŭȆȇȗȊ ŬŰȏȐȄȉǼŰȒȊ ȉŮ ŬȍȇȌȖŭŮȎ ůŰȌȊ ȊȌȉȕ ūȈȗȍȆȊŬȎ. 

ǨȉűŬȊǿȃȌȊŰŬȆ ȌȆ ɸŮȍȆɸŰȗůŮȆȎ ȕɸȌȏ ŮǿȊŬȆ ŭȆŬȅǽůȆȉȌȎ Ȍ ȐȒȍȆȇȕȎ ɸȍȌůŭȆȌȍȆůȉȕȎ ŰȌȏ ɸŮȍȆůŰŬŰȆȇȌȖ 

(Ȋ=20). 

ǵŬ ɸŮȍȆůůȕŰŮȍŬ ŬŰȏȐǾȉŬŰŬ ŮȊŰȌɸǿȃȌȊŰŬȆ ůŰȌȏȎ ŭȏȌ ɸŬȍǼȈȈȄȈȌȏȎ ȌŭȆȇȌȖȎ ǼȋȌȊŮȎ ɸȌȏ 

ŮȊȗȊȌȏȊ ŰȌ ǥȉȖȊŰŬȆȌ ȉŮ ŰȌ ǧ.ǧ ǦŮȖȄȎ. ǨɸŰǼ ɸŮȍȆůŰŬŰȆȇǼ ŮȊŰȌɸǿȃȌȊŰŬȆ ůŰȄ ȊǽŬ ǨȅȊȆȇǾ Ȍŭȕ 

ȇŬȆ ɸǽȊŰŮ ůŰȄȊ ɸŬȈȆǼ ŮȅȊȆȇǾ Ȍŭȕ. ǵŬ ɸŮȍȆůŰŬŰȆȇǼ ŬŰȏȐȄȉǼŰȒȊ ŮǿȊŬȆ ŭȆŬȐȍȌȊȆȇǼ ůŰȌȊ ȊǽȌ 

ǼȋȌȊŬ (Ŭɸȕ ŰȌ 2007 ǽȒȎ ȇŬȆ ŰȌ űȅȆȊȕɸȒȍȌ ŰȌȏ 2017). ǵŬ ɸŮȍȆůŰŬŰȆȇǼ ůŰȌȊ ɸŬȈȆȕ ǼȋȌȊŬ 

ŬȊŰȆȅǽŰȒȎ, ŮȊŰȌɸǿȃȌȊŰŬȆ ŰȄȊ ɸŮȍǿȌŭȌ Ŭɸȕ ŰȌ 2003 ǽȒȎ ȇŬȆ ŰȌ 2012. ǲȆȅŬȊȗȎ Ȅ ǽȊŬȍȋȄ ŰȒȊ 

ɸŮȍȆůŰŬŰȆȇȗȊ (2003) ȊŬ ůȐŮŰǿȃŮŰŬȆ ȉŮ ŰȄȊ ŮɸŬȊŮȉűǼȊȆůȄ ŰȄȎ ŬȍȇȌȖŭŬȎ ůŮ ȊǽŮȎ ɸŮȍȆȌȐǽȎ 

ůŰȌȊ ȊȌȉȕ ūȈȗȍȆȊŬȎ ȇŬȆ ǬȌȃǼȊȄȎ ȇŬȆ ŰȄȊ ŮȂȇŬŰǼůŰŬůȄ ȃȗȊȄȎ ůȖȊŭŮůȄȎ ŰȄȎ ȇŬŰŬȊȌȉǾȎ11 

ȉŮŰŬȋȖ ŬȏŰȗȊ Ȅ ȌɸȌǿŬ ɸŮȍȆȈŬȉȁǼȊŮȆ ɸȈǽȌȊ ŰȌȏȎ ůȏȂȇŮȇȍȆȉǽȊȌȏȎ ȌŭȆȇȌȖȎ ǼȋȌȊŮȎ . Ǫ ɸŬȖůȄ 

ŰȒȊ ɸŮȍȆůŰŬŰȆȇȗȊ ȉŮŰǼ ŰȌ 2012 ŮȊŭŮȐȌȉǽȊȒȎ ȉɸȌȍŮǿ ȊŬ ůȐŮŰǿȃŮŰŬȆ ȉŮ ŰȄȊ ŬȊŬȇŬŰŮȖȅȏȊůȄ 

ŰȌȏ ȊȏȇŰŮȍȆȊȌȖ ȇȏȇȈȌűȌȍȆŬȇȌȖ űȕȍŰȌȏ ůŰȄȊ ȊǽŬ ǨȅȊȆȇǾ Ȍŭȕ ȉŮŰǼ ŰȌ ɸǽȍŬȎ ȇŬŰŬůȇŮȏǾȎ ŰȄȎ 

ȇŬȆ ŰȄȎ ǽȊŬȍȋȄȎ ȈŮȆŰȌȏȍȂǿŬȎ ŰȄȎ. 

ǲŬȍȕȈŬ ŬȏŰǼ Ȍ ȇȏȇȈȌűȌȍȆŬȇȕȎ űȕȍŰȌȎ ŰȄȎ ɸŬȈŬȆǼȎ ǨȅȊȆȇǾȎ ȌŭȌȖ ǥȉȏȊŰŬǿȌȏ-ǦŮȖȄȎ ŮǿȊŬȆ 

ŬȇȕȉŬ ȏȑȄȈȕȎ ȇŬȆ ůȏȂȇȍǿůȆȉȌȎ ȉŮ ŰȌȊ ȇȏȇȈȌűȌȍȆŬȇȕ űȕȍŰȌ ŰȄȎ ȊǽŬȎ ǨȅȊȆȇǾȎ ȌŭȌȖ 

ŰȌȏȈǼȐȆůŰȌȊ ȇŬŰǼ ŰȄȊ ŭȆǼȍȇŮȆŬ ŰȄȎ ȄȉǽȍŬȎ ȇŬȆ ȕɸȒȎ ŭȆŬɸȆůŰȗȅȄȇŮ ȇŬŰǼ ŰȄȎ ŮȍȂŬůǿŮȎ ɸŮŭǿȌȏ. 

ǵŬ ŮɸȕȉŮȊŬ ȐȍȕȊȆŬ ŮȊŭǽȐŮŰŬȆ ȊŬ ŰȍȌɸȌɸȌȆȄȅŮǿ ɸŮȍŬȆŰǽȍȒ Ȅ ȇŬŰŬȊȌȉǾ ŰȒȊ ŬŰȏȐȄȉǼŰȒȊ ȉŮ 

ǼŰȌȉŬ ŬȍȇȌȖŭŬȎ ȇŬȅȗȎ: Ŭ) Ȅ ŮɸǽȇŰŬůȄ ŰȒȊ ŮȋȌȍȏȇŰȆȇȗȊ ɸŮŭǿȒȊ ŰȄȎ ǧǨǪ ůŰȄȊ ɸŮȍȆȌȐǾ ŰȌȏ 

ǧ.ǧ ǬȈŮȆŭǿȌȏ ȉɸȌȍŮǿ ȊŬ ȌŭȄȂǾůŮȆ ůŮ ŰŮȍȉŬŰȆůȉȕ ŰȄȎ ȈŮȆŰȌȏȍȂǿŬȎ ŰȄȎ ɸŬȈŬȆǼȎ ŮȅȊȆȇǾȎ ȌŭȌȖ 

 
11 ƉƠƪƭơƗƧƢƫ 2015. ƐƠưƧƤƥƙ ƘƥƣƠƬƢ ƞƤƜ ƭƢƧ ƭƠƥÕƢƪƚƲƬƢ ƭƢƫ ƜƧƜƞƥƜƤƵƭƢƭƜƫ ƭƩÙƩƣƘƭƢƬƢƫ ƮÙƠƪƤƬưƮÕƘƧƢƫ 
ÙƠƪƚƯƪƜƨƢƫ ƬƭƩƧ ƥƗƣƠƭƩ ƗƨƩƧƜ ƭƢƫ ƂƞƧƜƭƚƜƫ ƩƟƩƶ çƯƦƲƪƤƧƜ-ƧƤƥƢè (50.3) ƞƤƜ ÙƪƵƦƢƱƢ ƭƪƩưƜƚƲƧ 
ƜƭƮưƢÕƗƭƲƧ ÕƠ ƗƭƩÕƜ ƥƜƯƘ ƜƪƥƩƶƟƜƫ. ƇſƈƈƆƏƐÝ ƍ.ƌ 
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ȇŬȆ ȁ) ȉɸȌȍŮǿ ȊŬ ůȏȊŮȐȆůȅŮǿ Ȅ ɸȈȄȅȏůȉȆŬȇǾ ŬȊǼȇŬȉȑȄ ŰȄȎ ŬȍȇȌȖŭŬȎ ůŰȄȊ ɸŮȍȆȌȐǾ. ǹȎ 

ŬɸȌŰǽȈŮůȉŬ ŰȒȊ ŭȏȌ ŬȏŰȗȊ ŮȊŭŮȐȕȉŮȊȒȊ ŮǿȊŬȆ ȉȆŬ ȉŮȂŬȈȖŰŮȍȄ ŬȇȕȉŬ ŬȊŬȇŬŰŮȖȅȏȊůȄ (ȇŬȆ 

ŬȖȋȄůȄ) ŰȌȏ ůȏȊȌȈȆȇȌȖ ȇȏȇȈȌűȌȍȆȇȌȖ űȕȍŰȌȏ ůŰȄȊ ȊǽŬ ǨȅȊȆȇǾ Ȍŭȕ ǥȉȏȊŰŬǿȌȏ-ūȈȗȍȆȊŬȎ 

(ǧ.ǧ ǦŮȖȄ) ůŮ ŮɸǿɸŮŭŬ ȕɸȌȏ ȉɸȌȍŮǿ ȊŬ ŬȏȋǾůȌȏȊ ŰȌȊ ŬȍȆȅȉȕ ŬŰȏȐȄȉǼŰȒȊ ůŮ ůȏȊŭȏŬůȉȕ ȉŮ 

ŰȄȊ ŭȆŬŰǾȍȄůȄ ŰȄȎ ȏȑȄȈǾȎ ȇȆȊȄŰȆȇȕŰȄŰŬȎ ŰȄȎ ŬȍȇȌȖŭŬȎ ůŰȄȊ ɸŮȍȆȌȐǾ. 

ǮŮȂǼȈȄ ŬȖȋȄůȄ ŰȌȏ ȇȏȇȈȌűȌȍȆŬȇȌȖ űȕȍŰȌȏ ȕɸȒȎ ǽȐȌȏȊ ŭŮǿȋŮȆ ůȐŮŰȆȇǽȎ ȉŮȈǽŰŮȎ ŭȍȌȏȊ 

ŬɸȌŰȍŮɸŰȆȇǼ ï ŬȊŬůȐŮŰȆȇǼ ůŰŬ ŬŰȏȐǾȉŬŰŬ, ȇŬȅȗȎ ůŮ ȏȑȄȈǽȎ ŰȆȉǽȎ Ȍ ȇȏȇȈȌűȌȍȆŬȇȕȎ űȕȍŰȌȎ 

ŬɸȒȅŮǿ ŰȄȊ ǼȂȍȆŬ ɸŬȊǿŭŬ Ŭɸȕ ŰȌ ȊŬ ŮɸȆȐŮȆȍŮǿ ŭȆŬůȐǿůŮȆȎ ŰȌȏ ȌŭȆȇȌȖ ŭȆȇŰȖȌȏ. ǲŬȍȕȈŬ ŬȏŰǼ Ȅ 

ŮȉɸŮȆȍǿŬ Ŭɸȕ ŰȌȊ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌ Ǭǥ45 (ǨȂȊŬŰǿŬȎ ȌŭȕȎ: ǴȆǼŰȆůŰŬ-ǬŬůŰȌȍȆǼ) ȕɸȌȏ 

ůȄȉŬȊŰȆȇȕȎ ŬȍȆȅȉȕȎ ȅŬȊŬŰȄűȕȍȒȊ ŬŰȏȐȄȉǼŰȒȊ ǽȐŮȆ ůȏȉȁŮǿ Ŭɸȕ ŰȄȊ ǽȊŬȍȋȄ ȈŮȆŰȌȏȍȂǿŬȎ 

ŰȌȏȎ ǽŭŮȆȋŮ ȕŰȆ ȇǼŰȆ ŰǽŰȌȆȌ ŭŮȊ ůȏȉȁŬǿȊŮȆ ůŰȄȊ ɸŮȍȆȌȐǾ ŰȄȎ ǧȏŰȆȇǾȎ ǮŬȇŮŭȌȊǿŬȎ, ȇŬȅȗȎ Ȍ 

ȇȏȇȈȌűȌȍȆŬȇȕȎ űȕȍŰȌȎ ɸŬȍŬȉǽȊŮȆ ůŮ ȉǽůŮȎ ŰȆȉǽȎ, ȌȆ ȌɸȌǿŮȎ ŮǿȊŬȆ ȇŬȆ ȌȆ ɸŮȍȆůůȕŰŮȍȌ 

ŮɸȆȇǿȊŭȏȊŮȎ ȂȆŬ ŬŰȏȐǾȉŬŰŬ ȉŮ ŰȄȊ ǼȂȍȆŬ ȃȒǾ. 

 

ǨȆȇȕȊŬ 3 . ǴȐǽůȄ ŰȌȏ ȇȏȇȈȌűȌȍȆŬȇȌȖ űȕȍŰȌȏ, ȉŮ ŰȌ ɸȌůȌůŰȕ ŮɸȆŰȏȐȄȉǽȊȒȊ ŭȆŮȈŮȖůŮȒȊ ɸŬȊǿŭŬȎ, 

ŬɸȒȅǾůŮȒȊ ȇŬȆ ůȏȂȇȍȌȖůŮȒȊ ȉŮ ȌȐǾȉŬŰŬ. ǴŮ ȉǽůŮȎ ŰȆȉǽȎ ȇȏȇȈȌűȌȍȆŬȇȌȖ űȕȍŰȌȏ ŰŬ ŬŰȏȐǾȉŬŰŬ 

ȉŮ ŰȄȊ ǼȂȍȆŬ ɸŬȊǿŭŬ ȈŬȉȁǼȊȌȏȊ ŰȄȊ ȉǽȂȆůŰȄ ŰȆȉǾ12. 

 
 

ǧŮȊ ŬȊŬȉǽȊŮŰŬȆ ɸȆȅŬȊȕȊ ȉŮǿȒůȄ ŰȒȊ ŬŰȏȐȄȉǼŰȒȊ ůŰȌ ȏɸǼȍȐȌȊ ȌŭȆȇȕ ŭǿȇŰȏȌ ȇŬȆ 

ůȏȂȇŮȇȍȆȉǽȊŬ ůŰȄȊ ȊǽŬ ŮȅȊȆȇǾ Ȍŭȕ ǥȉȏȊŰŬǿȌȏ- ūȈȗȍȆȊŬȎ (ǦŮȖȄ) ŬȊ ȇŬȆ ȅŬ ɸȍǽɸŮȆ ȊŬ ȂǿȊŮȆ 

ůȏȉɸȈȄȍȒȉŬŰȆȇǾ ŮɸŮȋŮȍȂŬůǿŬ ɸȌȏ ȊŬ ŬűȌȍǼ ŮȇŰǿȉȄůȄ ŰȄȎ ŬȊŬȇŬŰŮȖȅȏȊůȄȎ ŰȌȏ 

ȇȏȇȈȌűȌȍȆŬȇȌȖ űȕȍŰȌȏ ůŮ ɸŮȍǿɸŰȒůȄ ŭȆŬȇȌɸǾȎ ȈŮȆŰȌȏȍȂǿŬȎ ŰȄȎ ɸŬȈȆǼȎ ǨȅȊȆȇǾȎ ȌŭȌȖ. 

 
 

12 Seiler,  A. 2003. The Toll of the Automobile: Wildlife  and Roads in Sweden. Doctoral Thesis, Swedish 
University of Agricultural Sciences, Uppsala, Sweden. 
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ǨȊ ŭȏȊǼȉŮȆ ůȄȉŬȊŰȆȇȌǿ ŰȌȉŮǿȎ ŬŰȏȐȄȉǼŰȒȊ ŮȉűŬȊǿȃȌȊŰŬȆ ůŰȌ ŮɸŬȍȐȆŬȇȕ ŭǿȇŰȏȌ ɸȌȏ ŮȊȗȊŮȆ 

ŰŬ ǧ.ǧ ǥŮŰȌȖ-ǥȂȍŬɸȆŭȆǼȎ-  ǴȇȈǾȅȍȌȏ ïǥȊȒȂŮǿȒȊ ȇŬȅȗȎ ȇŬȆ ůŰȄȊ ŮɸŬȍȐȆŬȇǾ Ȍŭȕ 

ǮŬȊȆǼȇȆ ï ǥȉȖȊŰŬȆȌ ȉŮ ɸŬȍȌȏůǿŬ ɸȍȕůűŬŰȒȊ ɸŮȍȆůŰŬŰȆȇȗȊ ǽȒȎ ȇŬȆ ŰȌ 2018 ȇŬȆ 2017 

ŬȊŰǿůŰȌȆȐŬ. 

ǴŰȌ ŰȉǾȉŬ ŰȌȏ ŮɸŬȍȐȆŬȇȌȖ ŭȆȇŰȖȌȏ ɸȌȏ ŮȊȗȊŮȆ ŰȌ ǧ.ǧ ǦŬŰȌȐȒȍǿȌȏ ȉŮ ŰȌ ǧ.ǧ 

ǬȍȏůŰŬȈȈȌɸȄȂǾȎ ȇŬȆ ŰȌ ůȏȊȌȍȆŬȇȕ ŰŮȈȒȊŮȆŬȇȕ ůŰŬȅȉȕ ǬȍȏůŰŬȈȈȌɸȄȂǾȎ ŬȊŬȉǽȊŮŰŬȆ ȉŮǿȒůȄ 

ŰȒȊ ɸŮȍȆůŰŬŰȆȇȗȊ ȈȕȂȒ ŰȄȎ ŬȊŬȇŬŰŮȖȅȏȊůȄȎ ŰȌȏ ȇȏȇȈȌűȌȍȆŬȇȌȖ űȕȍŰȌȏ ůŰȌȊ ȇȈŮȆůŰȕ 

ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌ Ǭǥ45 (ǬŬůŰȌȍȆǼ ï ǬȍȏůŰŬȈȈȌɸȄȂǾ) ȕɸȌȏ ŭȆŬȅǽŰŮȆ ȇŬŰǼȈȈȄȈȌ 

űȍǼȇŰȄ ŬɸȌȇȈŮȆůȉȌȖ ŰȒȊ ŬȍȇȌȖŭȒȊ. 

 
 

1.4  ǲŮȍȆȌȐǾ ǽȍŮȏȊŬȎ 
 
 

Ǫ ɸŮȍȆȌȐǾ ǽȍŮȏȊŬȎ ȇŬȆ ŮűŬȍȉȌȂǾȎ ŮȊŰȌɸǿȃŮŰŬȆ ȇȏȍǿȒȎ ůŰȌȏȎ ŭȏȌ ȌŭȆȇȌȖȎ ǼȋȌȊŮȎ ǥȉȏȊŰŬǿȌȏ- 

ǦŮȖȄȎ (ɸŬȈŬȆǼ ȇŬȆ ȊǽŬ ǨȅȊȆȇǾ ȌŭȕȎ) ɸȌȏ ŬȊǾȇȌȏȊ ůŰȌ ɸȍȒŰŮȖȌȊ ȇŬȆ ŭŮȏŰŮȍŮȖȌȊ ŮȅȊȆȇȕ 

ŭǿȇŰȏȌ ȕɸȌȏ ǽȐȌȏȊ ůȄȉŮȆȒȅŮǿ ȇŬȆ ŰŬ ɸŮȍȆůůȕŰŮȍŬ ŬŰȏȐǾȉŬŰŬ ȉŮ ŬȍȇȌȖŭŮȎ ŬȈȈǼ ȇŬȆ ǼȈȈŬ 

ŮǿŭȄ ȉŮȂǼȈȒȊ ȅȄȈŬůŰȆȇȗȊ ȇŬȆ Ȍ ȇȏȇȈȌűȌȍȆŬȇȕȎ űȕȍŰȌȎ ȇŬȆ ȌȆ ŰŬȐȖŰȄŰŮȎ ŰȒȊ ȌȐȄȉǼŰȒȊ ŮǿȊŬȆ 

ȏȑȄȈȕȎ. ǴŰȌȏȎ ǼȋȌȊŮȎ ŬȏŰȌȖȎ ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŮ ȇŬȆ Ȅ ȉŮȂŬȈȖŰŮȍȄ ŭŮȆȂȉŬŰȌȈȄɸŰȆȇǾ 

ɸȍȌůɸǼȅŮȆŬ ȂȆŬ ŰȄȊ ůȏȈȈȌȂǾ ŭŮŭȌȉǽȊȒȊ ɸȌȏ ŬűȌȍȌȖȊ ŰȆȎ ŭȆŮȈŮȖůŮȆȎ ŬȍȇȌȖŭȒȊ ŬȈȈǼ ȇŬȆ 

 
 
 

 
13 Rytwi nski T, Soanes K, Jaeger JAG, Fahrig L, Findlay CS, Houlahan J, et  al. (2016) How Effe ctive  Is Road 
Mitigation  at Reducing Road-Kil l? A Meta-Analysis. PLoS ONE 11(11): e0166941.  
doi:10.1371/ j ournal.pone.0166941 
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ǼȈȈȒȊ ȉŮȂǼȈȒȊ ȅȄȈŬůŰȆȇȗȊ (ȈȖȇȌȎ, ŬȂȍȆȕȐȌȆȍȌȎ, ȃŬȍȇǼŭȆ) ɸȌȏ ŮǿŰŮ ǽȐȌȏȊ ŮȊŭȆŬűǽȍȌȊ 

ŭȆŬŰǾȍȄůȄȎ (ȈȖȇȌȎ) ŮǿŰŮ ŮȊŭȆŬűǽȍȌȊ ɸȌȏ ůȐŮŰǿȃŮŰŬȆ ȉŮ ŰŬ ŬŰȏȐǾȉŬŰŬ (ŬȂȍȆȕȐȌȆȍȌȎ). 

ǨɸȆůȇǽȑŮȆȎ  ȇŬȆ  ŬȋȆȌȈȌȂǾůŮȆȎ  ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŬȊ  ŮɸǿůȄȎ  ȇŬȆ  ůŰȌȏȎ  ȏɸȕȈȌȆɸȌȏȎ  ŰȌȉŮǿȎ 

ŬŰȏȐȄȉǼŰȒȊ,  ŬȈȈǼ  ȇŬȆ  ůŮ  ȊǽŮȎ  ɸŮȍȆȌȐǽȎ  ȕɸȌȏ  ɸŬȍȌȏůȆǼȃȌȏȊ  ȏȑȄȈǾ  ɸȆȅŬȊȕŰȄŰŬ  ȂȆŬ 

ŬŰȏȐǾȉŬŰŬ ȕɸȒȎ Ȍ ǼȋȌȊŬȎ ŰȄȎ ǨȂȊŬŰǿŬȎ ȌŭȌȖ 50.3 (ŰȉǾȉŬ ūȈȗȍȆȊŬ- ǯǿȇȄ)  Ǿ ŰȉǾȉŬŰŬ ŰȌȏ 

ȌŭȆȇȌȖ ŭȆȇŰȖȌȏ ɸȌȏ ŰǽȉȊȌȏȊ Ǿ ȌŭŮȖȌȏȊ ɸŬȍǼȈȈȄȈŬ ȉŮ űȏůȆȇȌȖȎ ǼȋȌȊŮȎ ȉŮŰŬȇǿȊȄůȄȎ ŰȄȎ 

ǼȂȍȆŬȎ ɸŬȊǿŭŬȎ ȕɸȒȎ ȊȄůǿŭŮȎ ȁȈǼůŰȄůȄȎ ȇŬȆ ɸŬȍŬɸȌŰǼȉȆŬ ŭǼůȄ ȇȌȊŰǼ ůŮ ɸȌŰŬȉȌȖȎ ȇŬȆ 

ȉŮȂǼȈŬ ȍǽȉŬŰŬ ȉȕȊȆȉȄȎ ȍȌǾȎ. 

ǴȏȊȌȈȆȇǼ ȌȆ ŰȌȉŮǿȎ ǽȍŮȏȊŬȎ ǾŰŬȊ ǽȋȆ ȇŬȆ ɸŬȍȌȏůȆǼȃȌȊŰŬȆ ůŰȌȊ ǲǿȊŬȇŬ 2 ȇŬȆ ǨȆȇȕȊŬ 4. 
 
 

ǲǿȊŬȇŬȎ 2. ǵȌȉŮǿȎ ǽȍŮȏȊŬȎ  ŰȄȎ ŭȍǼůȄȎ C3. 
 

ǬȒŭȆȇȕȎ 

ȐǼȍŰȄ 

 

ǵȌȉǽŬȎ 

 
 

1  

ǨȅȊȆȇǽȎ ȌŭȌǿ ï ǲŬȈŬȆǼ ȇŬȆ ǯǽŬ , ǥȉȏȊŰŬǿȌȏ ǦŮȖȄȎ. ǵȌȉǽŬȎ ȉŮ ůȏȊŮȐǾ 

ŬŰȏȐǾȉŬŰŬ- ǴȄȉŬȊŰȆȇȌǿ ȁȆȕŰȌɸȌȆ ȉŮȂǼȈȒȊ ȅȄȈŬůŰȆȇȗȊ ůŮ ůȏȊŭȏŬůȉȕ ȉŮ 

ɸȍȒŰŮȖȌȊ ȇŬȆ ŭŮȏŰŮȍŮȖȌȊ ŮȅȊȆȇȕ ŭǿȇŰȏȌ 

 
 

2  

ǨȂȊŬŰǿŬ ȌŭȕȎ- ǵȉǾȉŬ 50.3 ï ūȈȗȍȆȊŬ- ǯǿȇȄ. ǵȌȉǽŬȎ ȉŮ ɸȌȈȈǽȎ ŭȆŮȈŮȖůŮȆȎ 

ŬȍȇȌȖŭŬȎ- ǲŬȍŬɸȌŰǼȉȆŬ ŭǼůȄ -ǧȆǼŭȍȌȉȌȆ ȉŮŰŬȇǿȊȄůȄȎ ɸŬȊǿŭŬȎ ůŮ 

ůȏȊŭȏŬůȉȕ ȉŮ ǲȍȒŰŮȖȌȊ ȌŭȆȇȕ ŭǿȇŰȏȌ 
 
 

3  

ǨɸŬȍȐȆŬȇȕ ŭǿȇŰȏȌ: ǧ.ǧ ǲŬɸŬȂȆǼȊȊȄ-ǧ.ǧ ǮŬȍǿȊŬȎ-ǧ.ǧ ǝȊȒ ǬŬȈȈȆȊǿȇȄȎ- 

ǲŬȍŬɸȌŰǼȉȆŬ ŭǼůȄ- ǧȆǼŭȍȌȉȌȆ ȉŮŰŬȇǿȊȄůȄȎ ɸŬȊǿŭŬȎ ůŮ ůȏȊŭȏŬůȉȕ ȉŮ 

ǲȍȒŰŮȖȌȊ ŮɸŬȍȐȆŬȇȕ ŭǿȇŰȏȌ 

 

4  
ǨɸŬȍȐȆŬȇȕ ŭǿȇŰȏȌ: ǧ.ǧ ǵȍȆɸȕŰŬȉȌȏ-ǧ.ǧ ǥȍȉŮȊȌȐȒȍǿȌȏ- ǲŬȍŬɸȌŰǼȉȆŬ ŭǼůȄ- 

ǧȆǼŭȍȌȉȌȆ ȉŮŰŬȇǿȊȄůȄȎ ɸŬȊǿŭŬȎ ůŮ ůȏȊŭȏŬůȉȕ ȉŮ ǧŮȏŰŮȍŮȖȌȊ ŮȅȊȆȇȕ ŭǿȇŰȏȌ. 

 
 

5  

ǨȅȊȆȇǾ ȌŭȕȎ ǥȉȏȊŰŬǿȌȏ- ūȈȗȍȆȊŬȎ: ǧ.ǧ ǥȉȉȌȐȗȍȆȌȏ- ǧ.ǧ ǮŮůȌȊȄůǿȌȏ- 

ǲŬȍŬɸȌŰǼȉȆŬ ŭǼůȄ- ǧȆǼŭȍȌȉȌȆ ȉŮŰŬȇǿȊȄůȄȎ ɸŬȊǿŭŬȎ ůŮ ůȏȊŭȏŬůȉȕ ȉŮ 

ǲȍȒŰŮȖȌȊ ŮȅȊȆȇȕ ŭǿȇŰȏȌ. 
 
 

6  

ǨɸŬȍȐȆŬȇǾ ȌŭȕȎ ūȈȗȍȆȊŬȎ-ǬŬůŰȌȍȆǼȎ- ǧ.ǧ ǥŮŰȌȖ-ǧ.ǧ ǥȂȍŬɸȆŭȆǼȎ-ǧ.ǧ 

ǴȇȈǾȅȍȌȏ- ǴȄȉŬȊŰȆȇǽȎ ɸŮȍȆȌȐǽȎ ŰȍȌűȌȈȄȑǿŬȎ ŬȍȇȌȖŭŬȎ -ǵȌȉǽŬȎ ȉŮ 

ŬŰȏȐǾȉŬŰŬ- ǲȍȒŰŮȖȌȊ ŮɸŬȍȐȆŬȇȕ ŭǿȇŰȏȌ. 

 

7  
ǨɸŬȍȐȆŬȇǾ ȌŭȕȎ ǧ.ǧ ǮŬȊȆǼȇȌȆ- ǥȉȏȊŰŬǿȌȏ- ǵȌȉǽŬȎ ȉŮ ŬŰȏȐǾȉŬŰŬ- 

ǲȍȒŰŮȖȌȊ ŮɸŬȍȐȆŬȇȕ ŭǿȇŰȏȌ. 
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ǨȆȇȕȊŬ 4. ǷǼȍŰȄȎ ȉŮ ŰȌȏȎ ŰȌȉŮǿȎ ǽȍŮȏȊŬȎ  C3 
 
 

 

2.  ǮŮȅȌŭȌȈȌȂǿŬ ůȏȈȈȌȂǾȎ ŭŮŭȌȉǽȊȒȊ ȇŬȆ ŬȊǼȈȏůȄȎ 
 
 

2.1  ǬŬŰŬȂȍŬűǾ ȐȍǾůȄȎ ȁȆȌŰȕɸȌȏ Ŭɸȕ ŬȍȇȌȖŭŮȎ ůŰȄȊ ŮȏȍȖŰŮȍȄ ɸŮȍȆȌȐǾ-  

ǷȒȍȆȇȕ ŮɸǿɸŮŭȌ ǯȌ1  
 
 

Ǫ ŭȆŮȍŮȖȊȄůȄ ŮɸȆȇŮȊŰȍȗȅȄȇŮ ȇȏȍǿȒȎ ůŰȌȏȎ ŰȌȉŮǿȎ 1, 6 ȇŬȆ 7. ũȆŬ ŰȄȊ ůȏȈȈȌȂǾ ŰȒȊ 

ȁȆȌŭȄȈȒŰȆȇȗȊ ŮȊŭŮǿȋŮȒȊ ɸŬȍȌȏůǿŬȎ ŬȍȇȌȖŭŮȎ ůŬȍȗȅȄȇŮ ŰȌ ŭŬůȆȇȕ ȌŭȆȇȕ ŭǿȇŰȏȌ ɸŮȃǾ Ǿ ȉŮ 

ȕȐȄȉŬ ůŮ ɸȌȈȖ ȐŬȉȄȈǾ ŰŬȐȖŰȄŰŬ ȇŬȆ ȉŮ ůȏȊȅǾȇŮȎ ɸȌȏ ȊŬ ŮɸȆŰȍǽɸȌȏȊ ȕůȌ ŰȌ ŭȏȊŬŰȕȊ ŰȄȊ 

ŬɸȌŰȖɸȒůȄ ȆȐȊȗȊ ůŰȌ ǽŭŬűȌȎ. ǱȆ ȁȆȌŭȄȈȒŰȆȇǽȎ ŮȊŭŮǿȋŮȆȎ ɸŬȍȌȏůǿŬȎ ŬűȌȍȌȖůŬȊ ȇȏȍǿȒȎ ǿȐȊȄ 

ůŮ ȈǼůɸȄ Ǿ ůȇȕȊȄ, ɸŮȍȆŰŰȗȉŬŰŬ, ȉŬȍȇŬȍǿůȉŬŰŬ ŬȍȇȌȖŭȒȊ ůŮ ŭǽȊŰȍŬ Ǿ ůŰȖȈȌȏȎ (ǱǵǨ, ǧǨǪ) 

ȇŬȆ ŮȊŭŮǿȋŮȆȎ ŰȍȌűȌȈȄȑǿŬȎ (ɸ.Ȑ ůɸŬůȉǽȊŬ ŭǽȊŰȍŬ, ȃȄȉȆǽȎ ůŰȄ ȇŰȄȊȌŰȍȌűǿŬ ȇŬȆ űȏŰȆȇǾ 

ɸŬȍŬȂȒȂǾ). 
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2.2  ǭŮɸŰȌȉŮȍǾȎ ȇŬŰŬȂȍŬűǾ ȐȍǾůȄȎ ȁȆȌŰȕɸȌȏ Ŭɸȕ ŰȄȊ ɸŬȊǿŭŬ ůŰȄȊ ȃȗȊȄ 
ŰȒȊ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȒȊ-  ǷȒȍȆȇȕ ŮɸǿɸŮŭȌ ǯȌ2. 

 
 

ǭŮɸŰȌȉŮȍǾȎ ȇŬŰŬȂȍŬűǾ ŰȄȎ ɸŬȍȌȏůǿŬȎ ȇŬȆ ȕȈȒȊ ŰȒȊ ŭȆŮȈŮȖůŮȒȊ ǼȂȍȆŬȎ ɸŬȊǿŭŬȎ 

ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŮ ůŰȌȊ ŰȌȉǽŬ 1, ŭȄȈŬŭǾ ůŰȌȏȎ ŭȏȌ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌȏȎ ȏȑȄȈȌȖ 

ȇȏȇȈȌűȌȍȆŬȇȌȖ űȕȍŰȌȏ (ɸŬȈŬȆǼ ȇŬȆ ȊǽŬ ȌŭȕȎ ǥȉȏȊŰŬǿȌȏ-ǦŮȖȄȎ). Ǫ ȇŬŰŬȂȍŬűǾ 

ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŮ ŰȌȏȎ ȉǾȊŮȎ ǱȇŰȗȁȍȆȌ, ǯȌǽȉȁȍȆȌ ȇŬȆ ǧŮȇǽȉȁȍȆȌ 2017. ǥȊ ȇŬȆ ɸȌȈȈǽȎ 

ŭȆŮȈŮȖůŮȆȎ ŬȍȇȌȖŭŬȎ ɸȍŬȂȉŬŰȌɸȌȆȌȖȊŰŬȆ ȇŬŰǼ ŰȄȊ ŭȆǼȍȇŮȆŬ ŰȌȏ ȇŬȈȌȇŬȆȍȆȌȖ ŮȊŰȌȖŰȌȆȎ ŭŮȊ 

ŮǿȊŬȆ ŭȏȊŬŰǾ Ȅ ŮȖȍŮůȄ ȆȐȊȗȊ ȈȕȂȒ ȋȄȍȌȖ ȏɸȌůŰȍȗȉŬŰȌȎ. ǨɸȆɸȈǽȌȊ ůȄȉŬȊŰȆȇȕ ɸȌůȌůŰȕ Ŭɸȕ 

ŰŬ ŬŰȏȐǾȉŬŰŬ ȇŬŰŬȂȍǼűȄȇŬȊ ŰȌȏȎ ȉǾȊŮȎ ŬȏŰȌȖȎ ŮȊȗ ŰŬ ȃȗŬ ŮǿȊŬȆ ŮȊŮȍȂǼ ȇŬȅȗȎ ȁȍǿůȇȌȊŰŬȆ 

ůŰȄ űǼůȄ ŰȄȎ ȏɸŮȍűŬȂǿŬȎ (ǱȇŰȗȁȍȆȌȎ) ɸȍȆȊ ŰȄȊ ȐŮȆȉǽȍȆŬ ȊǼȍȇȄ. 

ǱȆ ȇŬŰŬȂȍŬűǽȎ ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŬȊ ȉŮ ŰŬ ɸȕŭȆŬ ůŮ ȕȈȌ ŰȌ ȉǾȇȌȎ ŰȒȊ ŭȏȌ 

ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȒȊ (ȊǽŬ ȇŬȆ ɸŬȈȆǼ ŮȅȊȆȇǾ ǥȉȏȊŰŬǿȌȏ-ǦŮȖȄȎ). ǱȆ ŭȆŬŭȍȌȉǽȎ ȋŮȇȆȊȌȖůŬȊ Ŭɸȕ 

ŰȌ ȖȑȌȎ ŰȌȏ ǰȆȊȌȖ ȊŮȍȌȖ ȇŬȆ ȇŬŰǽȈȄȂŬȊ ȉǽȐȍȆ ŰȄȊ ǽȊȒůȄ ɸŮȍǿɸȌȏ ŰȒȊ ŭȏȌ ȌŭȗȊ ůŰȌ ȁȕȍŮȆȌ 

ŰȉǾȉŬ ŰȌȏȎ. Ǫ ȁǼŭȆůȄ ȂȆȊȕŰŬȊ ȉŮ ɸȌȈȖ ȐŬȉȄȈǾ ŰŬȐȖŰȄŰŬ ȇŬȆ ȕůȌ ŰȌ ŭȏȊŬŰȕȊ ɸȆȌ ȇȌȊŰǼ ȇŬȆ 

ɸŬȍǼȈȈȄȈŬ ůŰȌȏȎ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌȏȎ ȉŮ ŰǽŰȌȆȌ ŰȍȕɸȌ ȗůŰŮ ȊŬ ȉŮȂȆůŰȌɸȌȆȌȖȊŰŬȊ Ȅ 

ɸȆȅŬȊȕŰȄŰŬ ŬȊǿȐȊŮȏůȄȎ ȇŬȆ ȇŬŰŬȂȍŬűǾȎ ŮȊŭŮǿȋŮȒȊ ɸŬȍȌȏůǿŬȎ ȉŮȂǼȈȒȊ ȅȄȈŬůŰȆȇȗȊ (ǿȐȊȄ, 

ɸŮȍȆŰŰȗȉŬŰŬ, ȉŬȍȇŬȍǿůȉŬŰŬ, ȏɸȌȈŮǿȉȉŬŰŬ ŰȍȌűǾȎ ȇ.Ŭ.), ȐȍȄůȆȉȌɸȌȆȗȊŰŬȎ ȒȎ ůȄȉŮǿŬ 

ŬȊǿȐȊŮȏůȄȎ ŭȆŬŭȍȌȉǽȎ ȕɸȌȏ ŰȌ ȏɸȕůŰȍȒȉŬ ǾŰŬȊ ȇŬŰǼȈȈȄȈȌ ȂȆŬ ŰȄȊ ŬɸȌŰȖɸȒůȄ ȆȐȊȗȊ, ȕɸȒȎ 

ȈǼůɸȄ, ůȇȕȊȄ, ȉŬȈŬȇȕ ǽŭŬűȌȎ ůŮ ŬȂȍȌŰȆȇǽȎ ȌŭȌȖȎ Ǿ ůŮ űȍŮůȇȌȌȍȂȒȉǽȊŬ ȐȒȍǼűȆŬ ȇŬȆ 

ȇŬȈȈȆǽȍȂŮȆŮȎ. 

ũȆŬ ŰȄȊ ȈŮɸŰȌȉŮȍǾ ŬɸȌŰȖɸȒůȄ ŰȄȎ ŭŮȆȂȉŬŰȌȈȄɸŰȆȇǾȎ ɸȍȌůɸǼȅŮȆŬȎ ȐȍȄůȆȉȌɸȌȆǾȅȄȇŮ űȌȍȄŰǾ 

ůȏůȇŮȏǾ GPS ȉŮ ŰȄȊ ȉȌȍűǾ Tracks. ǴŰȄȊ ɸŮȍǿɸŰȒůȄ ŬȊŮȖȍŮůȄȎ ȇǼɸȌȆȌȏ ǿȐȊȌȏȎ Ǿ ǽȊŭŮȆȋȄȎ 

ɸŬȍȌȏůǿŬȎ ŰŬ ǿȐȊȄ ŬȇȌȈȌȏȅȌȖȊŰŬȊ ŰȕůȌ ȉŮ űȌȍǼ ȒȎ ɸȍȌȎ ŰȌȏȎ ŭȍȕȉȌȏȎ ȕůȌ ȇŬȆ ŬȊŰǿȅŮŰŬ 

ȂȆŬ ŰȄȊ ŰŬȏŰȌɸȌǿȄůȄ ŰȌȏ ŮǿŭȌȏȎ ŮűȕůȌȊ ǾŰŬȊ ŭȏȊŬŰȕȊ, ȗůŰŮ ȊŬ ŭȆŬɸȆůŰȒȅŮǿ ŬȊ ȏɸǾȍȋŮ 

ŭȆǼůȐȆůȄ Ǿ ȕȐȆ ŰȒȊ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȒȊ. ǴŮ ɸŮȍǿɸŰȒůȄ ŭȆǼůȐȆůȄȎ ŰȌȏ ŬȏŰȌȇȆȊȄŰȌŭȍȕȉȌȏ 

ȇŬŰŬȂȍǼűȄȇŮ Ȅ ŭȆǽȈŮȏůȄ ɸǼȊȒ Ǿ ŭǿɸȈŬ ůŰȌȏȎ ŭȍȕȉȌȏȎ (waypoint). ǴŮ ɸŮȍǿɸŰȒůȄ 

ȇŬŰŬȂȍŬűȗȊ ɸŬȍȌȏůǿŬȎ ȇŬȆ ŭȍŬůŰȄȍȆȕŰȄŰŬȎ ɸŬȊǿŭŬȎ ȐȒȍǿȎ ŭȆǼůȐȆůȄ, Ȅ ȇŬŰŬȂȍŬűǾ ȉŮ ŰȄȊ 

ůȏůȇŮȏǾ GPS ȂȆȊȕŰŬȊ ůŰȌ ŮȂȂȖŰŮȍȌ ůȄȉŮǿȌ ɸȍȌȎ ŰȌȊ ŭȍȕȉȌ. 

ǴŰȌ ŰȉǾȉŬ ŰȄȎ Ǩ.Ǳ 50.3 (ūȈȗȍȆȊŬ- ǯǿȇȄ) Ȅ ȇŬŰŬȂȍŬűǾ ŰȒȊ ůȄȉŮǿȒȊ ŭȆŮȈŮȖůŮȒȊ ŰȌȏ 

ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌȏ Ŭɸȕ ŬȍȇȌȖŭŮȎ ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŮ ŮɸǿůȄȎ ȉŮ ŰŬ ɸȕŭȆŬ ůŮ ȕȈȌ ŰȌ ȉǾȇȌȎ 

ŰȄȎ ȌŭȌȖ Ŭɸȕ ȇȕȉȁȌ ǝȊȒ-ȇȈŮȆȊȗȊ ǽȒȎ ȇŬȆ ŰȌȊ ȇȕȉȁȌ ūȈȗȍȆȊŬȎ. ǴŰȄ ɸŮȍǿɸŰȒůȄ ŬȏŰǾ ǽȂȆȊŮ 

ȇŬŰŬȂȍŬűǾ ȕȈȒȊ ŰȒȊ ůȄȉŮǿȒȊ ȇŬŰŬůŰȍȌűǾȎ Ǿ ůȏȉɸǿŮůȄȎ ŰȌȏ űȍǼȇŰȄ Ŭɸȕ ŬȍȇȌȖŭŮȎ. 

ǴŰȌȊ ŮɸȕȉŮȊȌ ɸǿȊŬȇŬ ɸŬȍȌȏůȆǼȃȌȊŰŬȆ ȌȆ ȇŬŰȄȂȌȍǿŮȎ ȇŬŰŬȂȍŬűȗȊ ȇŬȆ Ȅ ŮȍȉȄȊŮǿŬ ŰȌȏȎ. 
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ǲǿȊŬȇŬȎ 3 . ǬŬŰȄȂȌȍǿŮȎ ŬȋȆȌȈȕȂȄůȄȎ ɸŬȍȌȏůǿŬȎ ǼȂȍȆŬȎ ɸŬȊǿŭŬȎ ȇȌȊŰǼ ůŰȌȊ 

ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌ. 

 ǬŬŰȄȂȌȍǿŬ ůŰȄ 

ȁǼůȄ 

ŭŮŭȌȉǽȊȒȊ 

 

 

ǲŮȍȆȂȍŬűǾ 

1 Accident  ǴȄȉŮǿȌ ȕɸȌȏ ǽȐŮȆ ůȇȌŰȒȅŮǿ ŮǿŭȌȎ ŰȄȎ ǼȂȍȆŬȎ ɸŬȊǿŭŬȎ 

 

2 
Highw ay  

Cro ssing  

ǴȄȉŮǿȌ ŮɸȆȁŮȁŬȆȒȉǽȊȄȎ ŭȆǼůȐȆůȄȎ ŰȌȏ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌȏ Ŭɸȕ ǼŰȌȉȌ 

ǼȂȍȆŬ ɸŬȊǿŭŬȎ 
 

 
 

3 

 

Proba ble 

Highw ay 

Cro ssing  

ǴȄȉŮǿȌ ŮɸȆȁŮȁŬȆȒȉǽȊȄȎ ɸŬȍȌȏůǿŬȎ ŬŰȕȉȌȏ ǼȂȍȆŬȎ ɸŬȊǿŭŬȎ ɸȌȈȖ ȇȌȊŰǼ 

ůŰȌȊ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌ ȕɸȌȏ ɸȆȅŬȊȕŰŬŰŬ ŰȌȊ ǽȐŮȆ ŭȆŬůȐǿůŮȆ ȇǼȅŮŰŬ 

ȇȍǿȊȌȊŰŬȎ Ŭɸȕ ŰȄȊ ȇŬŰŮȖȅȏȊůȄ ŰȒȊ ȁȆȌŭȄȈȒŰȆȇȗȊ ȆȐȊȗȊ ȇŬȆ ŰȄȊ 

ŮȂȂȖŰȄŰŬ ŰȌȏȎ ȉŮ ŰȌȊ ŭȍȕȉȌ 

 

4 
I ndi ces Clo se to  

Highw ay  

ŪǽůŮȆȎ ȇŬŰŬȂȍŬűǾȎ ȁȆȌŭȄȈȒŰȆȇȗȊ ŮȊŭŮǿȋŮȒȊ ȇȌȊŰǼ ůŰȌȊ 

ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌ ɸȌȏ ŭŮȊ ůȏȊȌŭŮȖȌȊŰŬȆ Ŭɸȕ ŭȆǽȈŮȏůȄ 

 

5 
Rai lway  

Cro ssing  

ǴȄȉŮǿȌ ŮɸȆȁŮȁŬȆȒȉǽȊȄȎ ŭȆǼůȐȆůȄȎ ůȆŭȄȍȌŭȍȌȉȆȇǾȎ ȂȍŬȉȉǾȎ  Ŭɸȕ ǼŰȌȉȌ 

ǼȂȍȆŬȎ ɸŬȊǿŭŬȎ 
 

 
 

6 

 

Possible 

hig hway 

Cro ssing  

ŪǽůŮȆȎ ȕɸȌȏ ůȖȉűȒȊŬ ȉŮ ŰȄȊ ȇȍǿůȄ ŰȌȏ ŮȍŮȏȊȄŰǾ ŮǿȊŬȆ ɸȆȅŬȊǾ Ȅ 

ŭȆǽȈŮȏůȄ ǼȂȍȆŬȎ ɸŬȊǿŭŬȎ ůŰȌȊ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌ. ǵŬ ůȄȉŮǿŬ ŬȏŰǼ 

ůȏȊǾȅȒȎ ůȐŮŰǿȃȌȊŰŬȆ ȉŮ ɸŬȍȌȏůǿŬ ȉȌȊȌɸŬŰȆȗȊ Ǿ ȉȆȇȍȗȊ ŬȂȍȌŰȆȇȗȊ 

ŭȍȕȉȒȊ ɸȌȏ ŭȆŮȏȇȌȈȖȊȌȏȊ  ŰȄȊ ȉŮŰŬȇǿȊȄůȄ ɸȍȌȎ ŰȌȊ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȌ. 

 
 

2.3  ǥȊǼȈȏůȄ ŭŮŭȌȉǽȊȒȊ ȐȒȍȆȇȌȖ ŮɸȆɸǽŭȌȏ 1  
 
 

Ǫ ŬȊǼȈȏůȄ ŰȒȊ ȐȒȍȆȇȗȊ ŭŮŭȌȉǽȊȒȊ ɸŬȍȌȏůǿŬȎ ŬȍȇȌȖŭŬȎ ůŰȌȊ ŰȌȉǽŬ 6 ŮȇŬŰǽȍȒȅŮȊ ŭȄȈŬŭǾ 

ŰȒȊ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȒȊ (ɸȍȒŰŮȖȌȊ ȇŬȆ ŭŮȏŰŮȍŮȖȌȊ ŮȅȊȆȇȕ ŭǿȇŰȏȌ) ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŮ ȉŮ ŰȄȊ 

ŬȊǼȈȏůȄ MAXENT (ŬȊǼȈȏůȄ ȉǽȂȆůŰȄȎ ŮȊŰȍȌɸǿŬȎ). 

Ǫ ȉǽȅȌŭȌȎ ȉǽȂȆůŰȄȎ ŮȊŰȍȌɸǿŬȎ ŮǿȊŬȆ ȉǿŬ ȉǽȅȌŭȌȎ ȉȄȐŬȊȆȇǾȎ ȉǼȅȄůȄȎ (machine-learning) ȂȆŬ 

ŰȄ ŭȄȉȆȌȏȍȂǿŬ ȐŬȍŰȗȊ ȇŬŰŬȊȌȉǾȎ ŮȊȕȎ ŮǿŭȌȏȎ ȉŮ ȁǼůȄ ŰȄȊ ȇŬŰŬȈȈȄȈȕŰȄŰŬ ŰȌȏ 

ŮȊŭȆŬȆŰǾȉŬŰȌȎ. 

ǵȌ Maxent ȏɸȌȈȌȂǿȃŮȆ ŰȄȊ ɸȆȅŬȊȕŰȄŰŬ ȉȆŬ ɸŮȍȆȌȐǾ ȊŬ ŮǿȊŬȆ ȇŬŰǼȈȈȄȈȌ ŮȊŭȆŬǿŰȄȉŬ ȂȆŬ ŰȌ 

ȉŮȈŮŰȗȉŮȊȌ ŮǿŭȌȎ, ȁȍǿůȇȌȊŰŬȎ ŰȄȊ ȇŬŰŬȊȌȉǾ ŰȄȎ ȉǽȂȆůŰȄȎ ŮȊŰȍȌɸǿŬȎ (ŭȄȈ., ȉǽȂȆůŰȄ 

ȌȉȌȆȌȉȌȍűǿŬ) ǽŰůȆ ȗůŰŮ Ȅ ŬȊŬȉŮȊȕȉŮȊȄ ŰȆȉǾ ȇǼȅŮ ɸŮȍȆȁŬȈȈȌȊŰȆȇǾȎ ȉŮŰŬȁȈȄŰǾȎ ȊŬ ŰŬȆȍȆǼȃŮȆ 

ȉŮ ŰȌȊ ŮȉɸŮȆȍȆȇȕ ȉǽůȌ ȕȍȌ ŰȄȎ, ɸȌȏ ȇŬȅȌȍǿȃŮŰŬȆ Ŭɸȕ ŰȆȎ ȅǽůŮȆȎ ŰȒȊ ȂȊȒůŰȗȊ ůȄȉŮǿȒȊ 

ɸŬȍȌȏůǿŬȎ ůŰȄȍȆȃȕȉŮȊȌ ůŮ ǽȊŬ ůȖȊȌȈȌ ɸŮȍȆȌȍȆůȉȗȊ ɸȌȏ ǽȐȌȏȊ ȊŬ ȇǼȊȌȏȊ ȉŮ ŰȄȊ ǽȈȈŮȆȑȄ 

ɸȈȄȍȌűȌȍǿŬȎ ȉŬȎ ůȐŮŰȆȇǼ ȉŮ ŰȄȊ ȇŬŰŬȊȌȉǾ14. 
 
 
 

14 Phillips  S.,  R.Anderson,  R.Schapire  (2006):  Maximum  ent ropy  modelling  of  species  geographic 
distrib utio ns. Ecological Modelling (190), 231-259. 



18 

ƅƧƥƶÙƪƯƧƪƬ Ƃ. 2018. ƎƫƪƦƝƮƝƫƦƮƥƦƚ ƝƨƝưƪƫƘ ƠƫƘƭƣƬ C3. ƈƝƤƪƫƥƭÕƶƬ ơÙƥƦƛƨƠƯƨƳƨ ƢƳƨƸƨ ƟƥƝ ƝƮƯƱƚÕƝƮƝ Õơ 
Ʈƣƨ ƘƟƫƥƝ ÙƝƨƛƠƝ ƦƝƥ ƱƳƫƪƤƙƮƣƭƣ ƝÙƪƮƫơÙƮƥƦƸƨ ÕƙƮƫƳƨ. ƈƀƉƉƇƐƑÝ Ǝ.ƍ Life-AMYBEAR 

 

 

 

Ǳ ŬȈȂȕȍȆȅȉȌȎ ŰȌȏ ȉȌȊŰǽȈȌȏ ŰȍǽȐŮȆ ǽȊŬȊ ȇŬȅȌȍȆůȉǽȊȌ Ŭɸȕ ŰȌ ȐȍǾůŰȄ ŬȍȆȅȉȕ ŮɸŬȊŬȈǾȑŮȒȊ 

Ǿ ȉǽȐȍȆ ȊŬ ŮɸȆŰŮȏȐȅŮǿ ůȖȂȇȈȆůȄ ŮȊȕȎ ȌȍǿȌȏ (convergence limit). ǵȌ ŰŮȈȆȇȕ ŬɸȌŰǽȈŮůȉŬ ŰȌȏ 

ȉȌȊŰǽȈȌȏ ŮǿȊŬȆ ǽȊŬȎ ůȏȊŮȐǾȎ ŭŮǿȇŰȄȎ ȇŬŰŬȈȈȄȈȕŰȄŰŬȎ ŮȊŭȆŬȆŰǾȉŬŰȌȎ, ȇȏȉŬȆȊȕȉŮȊȌȎ Ŭɸȕ 0 

(ŬȇŬŰǼȈȈȄȈȌȎ) ȒȎ 1 (ŰǽȈŮȆŬ ȇŬŰǼȈȈȄȈȌȎ). 

Ǫ ȉǽȅȌŭȌȎ ɸŬȍȌȏůȆǼȃŮȆ ɸȌȈȈǼ ȅŮŰȆȇǼ ȐŬȍŬȇŰȄȍȆůŰȆȇǼ. ǵŬ ɸȈŮȌȊŮȇŰǾȉŬŰŬ ɸȌȏ ǽȐŮȆ ŮǿȊŬȆ ŰŬ 

ŮȋǾȎ: 

(1)  ǥɸŬȆŰŮǿ ȉȕȊȌ ŭŮŭȌȉǽȊŬ ɸŬȍȌȏůǿŬȎ, ůŮ ůȏȊŭȏŬůȉȕ ȉŮ ɸŮȍȆȁŬȈȈȌȊŰȆȇǾ 

ɸȈȄȍȌűȌȍǿŬ ȂȆŬ ȌȈȕȇȈȄȍȄ ŰȄȊ ɸŮȍȆȌȐǾ ȉŮȈǽŰȄȎ. 

(2)  ǮɸȌȍŮǿ ȊŬ ŬȋȆȌɸȌȆǾůŮȆ ŰȕůȌ ůȏȊŮȐǾ ȕůȌ ȇŬȆ ȇŬŰȄȂȌȍȆȇǼ ŭŮŭȌȉǽȊŬ ȇŬȆ ȉɸȌȍŮǿ ȊŬ 

ŮȊůȒȉŬŰȗůŮȆ ŰȆȎ ŬȈȈȄȈŮɸȆŭȍǼůŮȆȎ ȉŮŰŬȋȖ ŭȆŬűȌȍŮŰȆȇȗȊ ȉŮŰŬȁȈȄŰȗȊ. 

(3)  ǽȐȌȏȊ ŬȊŬɸŰȏȐȅŮǿ ŬɸȌŰŮȈŮůȉŬŰȆȇȌǿ ȊŰŮŰŮȍȉȆȊȆůŰȆȇȌǿ ŬȈȂȕȍȆȅȉȌȆ  ǽŰůȆ ȗůŰŮ ŮǿȊŬȆ 

ŮȂȂȏȄȉǽȊȌȎ Ȍ ɸȍȌůŭȆȌȍȆůȉȕȎ ŰȄȎ ȁǽȈŰȆůŰȄȎ (ȉŮ ȉǽȂȆůŰȄ ŮȊŰȍȌɸǿŬ) ȇŬŰŬȊȌȉǾȎ 

ɸȆȅŬȊȌŰǾŰȒȊ. 

(4)  Ǫ ȇŬŰŬȊȌȉǾ ɸȆȅŬȊȌŰǾŰȒȊ Maxent ǽȐŮȆ ǽȊŬ ůȏȊȌɸŰȆȇȕ ȉŬȅȄȉŬŰȆȇȕ 

ȌȍȆůȉȕ, ȇŬȆ ŮɸȆŭǽȐŮŰŬȆ ŬȊǼȈȏůȄ. 

(5)  ŰȌ Ȍver-fitt ing ȉɸȌȍŮǿ ȊŬ ŬɸȌűŮȏȐȅŮǿ ȉŮ ŰȄ ȐȍǾůȄ regularization 

(6)  ŰȌ ŬɸȌŰǽȈŮůȉŬ ŰȌȏ ȉȌȊŰǽȈȌȏ ŮǿȊŬȆ ǽȊŬ ůȏȊŮȐǽȎ ŬȍȐŮǿȌ 

ascii, ŮɸȆŰȍǽɸȌȊŰŬȎ ŭȆŬűȌȍŮŰȆȇǽȎ ȇŬŰȄȂȌȍȆȌɸȌȆǾůŮȆȎ ȂȆŬ ŰȌȊ ɸȍȌůŭȆȌȍȆůȉȕ ŰȄȎ 

ȇŬŰŬȈȈȄȈȕŰȄŰŬȎ ůŮ ŭȆǼűȌȍŮȎ ɸŮȍȆȌȐǽȎ. 

(7)  ŰȌ Maxent ŮǿȊŬȆ ȉȆŬ ɸŬȍŬȂȒȂȆȇǾ (generative) ɸȍȌůǽȂȂȆůȄ, ȇŬȆ ȕȐȆ ŭȆŬȇȍȆŰǾ 

(discriminative), ŰȌ ȌɸȌǿȌ ȉɸȌȍŮǿ ȊŬ ŮǿȊŬȆ ǽȊŬ ůȄȉŬȊŰȆȇȕ ɸȈŮȌȊǽȇŰȄȉŬ, ȕŰŬȊ ŰŬ ŭŮŭȌȉǽȊŬ 

ŮǿȊŬȆ ɸŮȍȆȌȍȆůȉǽȊŬ. 

ǱȆ ȐǼȍŰŮȎ ȇŬŰŬȈȈȄȈȕŰȄŰŬȎ ŮȊŭȆŬȆŰǾȉŬŰȌȎ ŭȄȉȆȌȏȍȂȌȖȊŰŬȆ ŬűȌȖ ŮűŬȍȉȕůȌȏȊ ŰȌ ȉȌȊŰǽȈȌ 

Maxent ůŮ ȕȈŮȎ ŰȆȎ ȇȏȑŮȈǿŭŮȎ ŰȄȎ ɸŮȍȆȌȐǾȎ ȉŮȈǽŰȄȎ, ȐȍȄůȆȉȌɸȌȆȗȊŰŬȎ ȉȆŬ ȈȌȂȆůŰȆȇǾ 

ůȏȊǼȍŰȄůȄ ȂȆŬ ŰȄȊ ɸŬȍŬȂȒȂǾ ŮȊȕȎ ŭŮǿȇŰȄ ȇŬŰŬȈȈȄȈȕŰȄŰŬȎ ŮȊŭȆŬȆŰǾȉŬŰȌȎ ȉŮŰŬȋȖ ŰȌȏ 

ȉȄŭŮȊȕȎ ȇŬȆ ŰȌȏ ǽȊŬ15 . Ǫ ȇŬŰŬȈȈȄȈȕŰȄŰŬ ŬɸȌŰȏɸȗȊŮŰŬȆ ȐŬȍŰȌȂȍŬűȆȇǼ ȉŮ ŰȄȊ ŬȊǼȈȌȂȄ 

ȐȍȒȉŬŰȆȇǾ ŭȆŬȁǼȅȉȆůȄ. ǵȌ ŬȍȐŮǿȌ ASCII ɸȌȏ ɸȍȌȇȖɸŰŮȆ ȒȎ ŬɸȌŰǽȈŮůȉŬ Ŭɸȕ ŰȌ ȈȌȂȆůȉȆȇȕ 

Maxent ȉŮŰŬŰȍǽɸŮŰŬȆ ȉŮ ŰȄ ȐȍǾůȄ ŰȌȏ ArcMap ůŮ ȐǼȍŰȄ ɸȍȌȁȈŮɸȕȉŮȊȄȎ ȇŬŰŬȊȌȉǾȎ, ŭȄȈŬŭǾ 

ůŮ ȐǼȍŰȄ ɸȆȅŬȊȌŰǾŰȒȊ ůȏȊŮȐȗȊ ŰȆȉȗȊ Ŭɸȕ 0 ǽȒȎ 1 ůŮ ȉȌȍűǾ ɸȈǽȂȉŬŰȌȎ (raster). ǱȆ ůȏȊŮȐŮǿȎ 

ŰȆȉǽȎ ŰȌȏ ŬȍȐŮǿȌȏ raster ŰŬȋȆȊȌȉȌȖȊŰŬȆ ůŮ ŬȊǼȈȌȂȌ ŬȍȆȅȉȕ ȇȈǼůŮȒȊ ȉŮ ŰȄ ȉǽȅȌŭȌ quantile 

Ǿ natural jenks ɸȍȌůŭǿŭȌȊŰŬȎ ŰȄȊ ůȄȉŬȊŰȆȇȕŰȄŰǼ ŰȌȏ ȒȎ ɸŮȍȆȌȐǾ ȇŬŰǼȈȈȄȈȄ ȂȆŬ ȉŮŰŬȇǿȊȄůȄ 

ŰȄȎ ɸŬȊǿŭŬȎ (ŬȍȇȌȖŭŬ). 

 
 
 
 
 
 

15 Phillips S., M. Dudik (2008): Modeling of species distribution  with  Maxent : new extensions and a 
comprehensive evaluation. Ecography, (31), 161-175. 
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2.3.1  ǧŮȆȂȉŬŰȌȈȄɸŰȆȇǾ ɸȍȌůɸǼȅŮȆŬ-  ǧȄȉȆȌȏȍȂǿŬ Bias  File  
 
 

Ǫ ŭŮȆȂȉŬŰȌȈȄɸŰȆȇǾ ɸȍȌůɸǼȅŮȆŬ ȇŬȅȌȍǿůŰȄȇŮ Ŭɸȕ ŰȌȊ ůȏȊȌȈȆȇȕ ŬȍȆȅȉȕ ŰȒȊ ŮɸȆůȇǽȑŮȒȊ ȇŬȆ 

ŭȆŬŭȍȌȉȗȊ ůŰȄȊ ɸŮȍȆȌȐǾ ǽȍŮȏȊŬȎ. ǷŬȍŰȌȂȍŬűǾȅȄȇŬȊ ȉŮ ȐȍǾůȄ űȌȍȄŰǾȎ ůȏůȇŮȏǾȎ GPS ȕȈŬ 

ŰŬ transects ɸȌȏ ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŬȊ ȂȆŬ ŰȌȊ ŮȊŰȌɸȆůȉȕ ȁȆȌŭȄȈȒŰȆȇȗȊ ŮȊŭŮǿȋŮȒȊ ŬȍȇȌȖŭŬȎ. 

ǴŮ ȇǼȅŮ ŭȆŬȇȍȆŰȕ transect ŬɸȌŭȕȅȄȇŮ ŬȍȆȅȉȄŰȆȇǾ ŰȆȉǾ ǿůȄ ȉŮ ŰȌȊ ŬȍȆȅȉȕ ŰȒȊ ŮɸŬȊŬȈǾȑŮȒȊ 

ŰȄȎ ŭȆŬŭȍȌȉǾȎ. ǴŰȄ ůȏȊǽȐŮȆŬ ŭȄȉȆȌȏȍȂǾȅȄȇŮ ŬȍȐŮǿȌ raster ɸȏȇȊȕŰȄŰŬȎ ŭŮȆȂȉŬŰȌȈȄȑǿŬȎ 

(Kernel estimator) ȉŮ ŬȇŰǿȊŬ ŮɸȄȍŮŬůȉȌȖ ǿůȄ ȉŮ 200ȉ. ȇŬȆ ȇŮȈǿ ɸȈǽȂȉŬŰȌȎ ŬȊŬűȌȍǼȎ ŰŬ 

100ȉ. ǹȎ ɸŮŭǿȌ ȁŬȍȖŰȄŰŬȎ ȐȍȄůȆȉȌɸȌȆǾȅȄȇŮ Ȍ ŬȍȆȅȉȕȎ ŰȒȊ ŮɸŬȊŬȈǾȑŮȒȊ ɸȌȏ 

ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŬȊ ůŮ ȇǼȅŮ ŭȆŬŭȍȌȉǾ. 

 

ǨȆȇȕȊŬ 5. ǥȍȐŮǿȌ Raster 100X100m. ȉŮ ŭȆŬȁŬȅȉȆůȉǽȊȄ ůŰȌ ȐȗȍȌ ŰȄȊ ŭŮȆȂȉŬŰȌȈȄɸŰȆȇǾ 

ɸȍȌůɸǼȅŮȆŬ ŰȄȎ ɸŮȍȆȕŭȌȏ ǥɸȍȆȈǿȌȏ-ǫȌȏȈǿȌȏ 2017 ŬȊŬȈȕȂȒȎ ŰȄȎ ůȏȐȊȕŰȄŰŬȎ ŭŮȆȂȉŬŰȌȈȄȑǿŬȎ ůŰȄȊ 

ŮȏȍȖŰŮȍȄ ɸŮȍȆȌȐǾ ǽȍŮȏȊŬȎ ŰȒȊ ŭȏȌ ŬȏŰȌȇȆȊȄŰȕŭȍȌȉȒȊ ǥȉȏȊŰŬǿȌȏ ïǦŮȖȄȎ (ɸŮȍȆȌȐǾ 1), ȂȆŬ ȐȍǾůȄ 

ůŰȄȊ ŬȊǼȈȏůȄ MAXENT ȒȎ ñBias fileò. 
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2.3.2  ǲŮȍȆȁŬȈȈȌȊŰȆȇǽȎ ȉŮŰŬȁȈȄŰǽȎ ŮȍȉȄȊŮǿŬȎ 
 
 

ũȆŬ ŰȄȊ ŮȍȉȄȊŮǿŬ ȇŬȆ ŬȊǼȈȏůȄ ŰȒȊ ŭŮŭȌȉǽȊȒȊ ȉŮ ŰȄ ȐȍǾůȄ ŰȌȏ MAXENT ȐȍȄůȆȉȌɸȌȆǾȅȄȇŮ 

ȉȆŬ ůŮȆȍǼ ȉŮŰŬȁȈȄŰȗȊ ŮȍȉȄȊŮǿŬȎ (co-variates Ǿ Ecogeographical Variables) ŰȄȎ ɸŬȍȌȏůǿŬȎ 

ŰȄȎ ǼȂȍȆŬȎ ɸŬȊǿŭŬȎ 

Land  use: Cor ine  2012  

ũȆŬ ŰȄȊ ȇŬŰȄȂȌȍȆȌɸȌǿȄůȄ ȇǼȅŮ ȇŮȈȆȌȖ 100Ƿ100ȉ ŬȊŬȈȕȂȒȎ ȉŮ ŰȆȎ ȐȍǾůŮȆȎ ȂȄȎ 

ȐȍȄůȆȉȌɸȌȆǾȅȄȇŮ ŰȌ ǨȏȍȒɸŬȓȇȕ ůȖůŰȄȉŬ Corine ůŮ ůȏȊȌȈȆȇǼ 20 ȇŬŰȄȂȌȍǿŮȎ. 

ǧŮǿȇŰȄȎ NVDI  

ũȆŬ ŰȄȊ ŮȋŬȂȒȂǾ ŰȌȏ ŭŮǿȇŰȄ NVDI ɸȍŬȂȉŬŰȌɸȌȆǾȅȄȇŮ ŮɸŮȋŮȍȂŬůǿŬ ŭȌȍȏűȌȍȆȇǾȎ ŮȆȇȕȊŬ 

LANDSAT ŰȄȎ 26ȄȎ ǱȇŰȒȁȍǿȌȏ 2017 ȉŮ ȇŮȈǿ 10Ƿ10ȉ. ǮŮ ȇŬŰǼȈȈȄȈȄ ŮɸŮȋŮȍȂŬůǿŬ ůŰŬ ũ.Ǵ.ǲ 

ŮȋǾȐȅȄ ŬȍȐȆȇǼ Ȍ ŭŮǿȇŰȄȎ NVDI ůŮ ŬȍȐŮǿȌ raster ȉŮ ȉǽȂŮȅȌȎ ȇŮȈȆȌȖ 5Ƿ5 ȉǽŰȍŬ. ũȆŬ ŰȆȎ ŬȊǼȂȇŮȎ 

ŰȄȎ ŬȊǼȈȏůȄȎ ůŰȌ ůȏȂȇŮȇȍȆȉǽȊȌ ȐȒȍȆȇȕ ŮɸǿɸŮŭȌ ǽȂȆȊŮ ŮɸŬȊ-ȏɸȌȈȌȂȆůȉȕȎ ŰȌȏ ŭŮǿȇŰȄ (ȉǽůȄ 

ŰȆȉǾ) ůŮ ȊǽȌ raster ŬȍȐŮǿȌ ȉŮ ȇŮȈǿ 100Ƿ100ȉ. ǨɸȆɸȈǽȌȊ ȏɸȌȈȌȂǿůȅȄȇŮ Ȅ ȉǽůȄ ŰȆȉǾ ŰȌȏ ŭŮǿȇŰȄ 

NVDI ůŮ ŬȇŰǿȊŬ 100ȉ. ȇŬȆ 500ȉ. ȉŮ ŰȄ ȐȍǾůȄ ŰȄȎ ŮȍȂŬȈŮȆȌȅǾȇȄȎ focal statistics ȇŬȆ ȂȆŬ ȇǼȅŮ 

ȇŮȈǿ 5Ƿ5ȉ ȂȆŬ ŰȌ ůȖȊȌȈȌ ŰȄȎ ɸŮȍȆȌȐǾȎ ŬȊǼȈȏůȄȎ ȇŬȆ ůŰȄ ůȏȊǽȐŮȆŬ ǽȂȆȊŮ Ůȇ ȊǽȌȏ ŮɸŬȊ- 

ȏɸȌȈȌȂȆůȉȕȎ ŰȌȏ ŭŮǿȇŰȄ (ȉǽůȄ ŰȆȉǾ) ůŮ ȊǽȌ raster ŬȍȐŮǿȌ ȉŮ ȇŮȈǿ 100Ƿ100ȉ ȉŮ ŰȄ ȐȍǾůȄ 

zonal statistics. 

ǥɸȌůŰǼůŮȆȎ Ŭɸȕ ůŰǼȊŮȎ. 

ǲȍŬȂȉŬŰȌɸȌȆǾȅȄȇŮ ůŰȌ ɸŮŭǿȌ ȐŬȍŰȌȂȍǼűȄůȄ ŰȒȊ ŮȊŮȍȂȗȊ ȇŰȄȊȌŰȍȌűȆȇȗȊ ŮȂȇŬŰŬůŰǼůŮȒȊ 

ȇŬȅȗȎ Ȅ ɸŬȍȌȏůǿŬ ŰȌȏȎ ȉɸȌȍŮǿ ȊŬ ŮɸȄȍŮǼůŮȆ ȅŮŰȆȇǼ Ȅ ŬȍȊȄŰȆȇǼ ŰȄȊ ȇŬŰŬȊȌȉǾ ȇŬȆ ɸŬȍȌȏůǿŬ 

ŬȍȇȌȖŭŬȎ ȇŬȆ ǼȈȈȒȊ ȉŮȂǼȈȒȊ ȅȄȈŬůŰȆȇȗȊ. ǮŮ ȁǼůȄ ŰȌ ŬȍȐŮǿȌ vector ŭȄȉȆȌȏȍȂǾȅȄȇŮ ŬȍȐŮǿȌ 

raster 5x5 m ȉŮ ŰȄȊ ŮȏȇȈŮǿŭŮȆŬ ŬɸȕůŰŬůȄ ȇǼȅŮ ȇŮȈȆȌȖ Ŭɸȕ ŰȄȊ ɸȈȄůȆǽůŰŮȍȄ ȇŰȄȊȌŰȍȌűȆȇǾ 

ŮȇȉŮŰǼȈȈŮȏůȄ. ǴŰȄ ůȏȊǽȐŮȆŬ ǽȂȆȊŮ Ůȇ ȊǽȌȏ ŮɸŬȊ-ȏɸȌȈȌȂȆůȉȕȎ ŰȌȏ ŭŮǿȇŰȄ (ȉǽůȄ ŰȆȉǾ) ůŮ ȊǽȌ 

raster ŬȍȐŮǿȌ ȉŮ ȇŮȈǿ 100Ƿ100ȉ ȉŮ ŰȄ ȐȍǾůȄ zonal statistics. 

ǥɸȌůŰǼůŮȆȎ Ŭɸȕ ȌȆȇȆůȉȌȖȎ 

ǮŮ ȁǼůȄ ŰȌ ŬȍȐŮǿȌ vector ŰȒȊ ȌȆȇȆůȉȗȊ ŭȄȉȆȌȏȍȂǾȅȄȇŮ ŬȍȐŮǿȌ raster 5x5 m ȉŮ ŰȄȊ 

ŮȏȇȈŮǿŭŮȆŬ ŬɸȕůŰŬůȄ ȇǼȅŮ ȇŮȈȆȌȖ Ŭɸȕ ŰȌȊ ɸȈȄůȆǽůŰŮȍȌ ȌȆȇȆůȉȕ ȇŬȆ ůŰȄ ůȏȊǽȐŮȆŬ ǽȂȆȊŮ Ůȇ 

ȊǽȌȏ ŮɸŬȊ-ȏɸȌȈȌȂȆůȉȕȎ ŰȌȏ ŭŮǿȇŰȄ (ȉǽůȄ ŰȆȉǾ) ůŮ ȊǽȌ raster ŬȍȐŮǿȌ ȉŮ ȇŮȈǿ 100Ƿ100ȉ ȉŮ ŰȄ 

ȐȍǾůȄ zonal statistics. 

ǥɸȌůŰǼůŮȆȎ Ŭɸȕ ŬůűŬȈŰȌůŰȍȒȉǽȊȌ ȌŭȆȇȕ ŭǿȇŰȏȌ. 

ǮŮ ȁǼůȄ ŰȌ ŬȍȐŮǿȌ vector ŰȌȏ ȌŭȆȇȌȖ ŭȆȇŰȖȌȏ ŭȄȉȆȌȏȍȂǾȅȄȇŮ ŬȍȐŮǿȌ raster 5x5 m ȉŮ ŰȄȊ 

ŮȏȇȈŮǿŭŮȆŬ ŬɸȕůŰŬůȄ ȇǼȅŮ ȇŮȈȆȌȖ Ŭɸȕ ŰȄȊ ɸȈȄůȆǽůŰŮȍȄ ǼůűŬȈŰȌ ȇŬȆ ůŰȄ ůȏȊǽȐŮȆŬ ǽȂȆȊŮ Ůȇ 

ȊǽȌȏ ŮɸŬȊ-ȏɸȌȈȌȂȆůȉȕȎ ŰȌȏ ŭŮǿȇŰȄ (ȉǽůȄ ŰȆȉǾ) ůŮ ȊǽȌ raster ŬȍȐŮǿȌ ȉŮ ȇŮȈǿ 100Ƿ100ȉ ȉŮ ŰȄ 

ȐȍǾůȄ zonal statistics. 

ǥɸȌůŰǼůŮȆȎ Ŭɸȕ ůȆŭȄȍȌŭȍȌȉȆȇǾ ȂȍŬȉȉǾ ůŮ raster ŬȍȐŮǿȌ ȉŮ ȇŮȈǿ 100Ƿ100ȉ 
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ǵȌɸȌȂȍŬűȆȇǽȎ ȉŮŰŬȁȈȄŰǽȎ: ǶȑȕȉŮŰȍȌ, ȇȈǿůȄ, ǽȇȅŮůȄ, ȄȈȆŬȇǾ ŬȇŰȆȊȌȁȌȈǿŬ, ȉŮ ŰȄȊ ȉȌȍűǾ 

ŬȍȐŮǿȒȊ raster 
 
 

 

ǨȆȇȕȊŬ 6. ǷǼȍŰȄȎ ȉŮ ȇŬŰȄȂȌȍǿŮȎ ȐȍǾůŮȒȊ ȂȄȎ ůŰȄȊ ɸŮȍȆȌȐǾ ǽȍŮȏȊŬȎ ůȖȉűȒȊŬ ȉŮ ŰȌ ůȖůŰȄȉŬ 

Corine 
























































































































































