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SUMMARY IN GREEK ɀɩɞɪɢɤɠɰɠ ɫɬɚ ɞɤɤɠɦɢɣɚ 
 
ɛɻʎʅʆʝʏ ʎʐʝʔʋʏ ʐʂʏ ʌɻʍʋʞʎɻʏ ʐʀʔʉʅʆʙʏ ɻʉɻʒʋʍʗʏ  ʌʋʑ ʎʑʉʐʗʔʃʂʆʀ ʎʐʋ ʌʇɻʚʎʅʋ ʐʂʏ ɿʍʗʎʂʏ 
ɉɚρɊ ɻʊʅʋʌʋʅʡʉʐɻʏ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ʎʐʋʅʔʀʚɻ ʆɻʅ ʀʑʍʙʈɻʐɻ ʀʚʉɻʅ ʂ ʐɻʑʐʋʌʋʚʂʎʂ ʆɻʅ ʋ ʔʖʍʅʆʝʏ 
ʌʍʋʎɿʅʋʍʅʎʈʝʏ ʀʉʀʍɾʡʉ ʎʂʈʀʚʖʉ ɉʐʋʈʘʖʉɊ ʀʉʐʝʏ ʐʖʉ ɉςɊ ɻʌʝ ʐʅʏ ɉσɊ ʌʀʍʅʋʔʘʏ ʀʒɻʍʈʋɾʙʏ 
ʐʋʑ ʘʍɾʋʑ ɉLIFE18NAT/ GRȾππχφψɊ ʌʋʑ ʀʈʒɻʉʚʁʋʑʉ ʑʕʂʇʝ ʍʚʎʆʋ ʎʞɾʆʍʋʑʎʂʏ ɻʍʆʋʞɿɻʏ-
ɻʉʃʍʡʌʅʉʋʑ ʌɻʍʗɾʋʉʐɻȢ ɫʐʂʉ ɞʇʇʗɿɻ: ɜʅɻ ʐʂʉ ʀʌʚʐʀʑʊʂ ʐʋʑ ʎʐʝʔʋʑ ʎʑʇʇʘʔʃʂʆɻʉ ʆɻʅ 
ʀʌʀʊʀʍɾʗʎʐʂʆɻʉ ɿʀɿʋʈʘʉɻ ʐʍʅʡʉ ʆɻʐʂɾʋʍʅʡʉ ʌʍʋʆʀʅʈʘʉʋʑ ʉɻ ʐʍʋʒʋɿʋʐʙʎʋʑʉ ʐʋ 
ʆɻʐʗʇʇʂʇʋ ʎʐɻʐʅʎʐʅʆʝ ʈʋʉʐʘʇʋ ʐʋ ʋʌʋʚʋ ʀʒɻʍʈʝʎʐʂʆʀ ɾʅɻ ʐʂʉ ʐɻʑʐʋʌʋʚʂʎʂ ʐʖʉ ʀʉ ʇʝɾʖ 
ʐʋʈʘʖʉȢ ɬɻ ɿʀɿʋʈʘʉɻ  ʌʍʋʘʆʑʕɻʉ ɻʌʝ ɻɊ ʐʂ ɿʅɻʆʚʉʂʎʂ ʎʐʋʔʀʑʈʘʉʋʑ ʀʍʖʐʂʈɻʐʋʇʋɾʚʋʑ ɾʅɻ 
ʐʂʉ ɿʀʅɾʈɻʐʋʇʂʌʐʅʆʙ ʆɻʐɻɾʍɻʒʙ ʁʂʈʅʡʉ  ɻʍʆʋʞɿɻʏ ʎʐʂʉ ɻɾʍʋʐʅʆʙ ʌɻʍɻɾʖɾʙȟ ɼɊʐɻ 
ʌʀʍʅʎʐɻʐʅʆʗ ʀʌʘʈɼɻʎʂʏ ʐʂʏ ɨʈʗɿɻʏ ɲʈʀʎʂʏ ɞʌʘʈɼɻʎʂʏ ʀʉʡ ɾɊ ʋʅ ʁʂʈʅʘʏ ɻʍʆʋʞɿɻʏ ʎʐʂʉ 
ɻɾʍʋʐʅʆʙ ʌɻʍɻɾʖɾʙ ʆɻʐʗ ʐʂʉ ʐʀʇʀʑʐɻʚɻ 2πʀʐʚɻ ɉςππ9-2020 ɻʌʝ ʐɻ ɻʍʔʀʚɻ ʐʋʑ ɞɤɜɚ) 
ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ɾʅɻ ʐʂʉ ʀʌɻʇʙʃʀʑʎʂ ʐʖʉ ɻʌʋʐʀʇʀʎʈʗʐʖʉ ʐʋʑ ʎʐɻʐʅʎʐʅʆʋʞ ʈʋʉʐʘʇʋʑȢ ɬɻ 
ɿʀɿʋʈʘʉɻ ɻʌʝ ɉɻɊ ʆɻʅ ɉɼɊ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ɾʅɻ ʐʂʉ ɻʉʗʌʐʑʊʂ ʆɻʅ ʐʍʋʒʋɿʝʐʂʎʂ ʐʋʑ 
ʎʐɻʐʅʎʐʅʆʋʞ ʈʋʉʐʘʇʋʑ ȰMaXentȱ ɉMaximum Entropy) ʌʍʋʆʀʅʈʘʉʋʑ ʉɻ ʌʍʋʎɿʅʋʍʅʎʐʋʞʉ ʆɻʅ 
ʉɻ ʔɻʍʐʋɾʍɻʒʂʃʋʞʉ ʌʍʋɼʇʀʌʐʅʆʗ ʋʅ ʐʋʈʀʚʏ ʈʀ ʆʚʉɿʑʉʋ ʎʞɾʆʍʋʑʎʂʏ ɻʍʆʋʞɿɻʏ ɀ ɻʉʃʍʡʌʋʑ 
ʆɻʅ ʉɻ ʀʆʐʅʈʂʃʀʚ ʔʖʍʅʆʗ ʂ ʘʉʐɻʎʂ ʆɻʅ ʀʌʋʔʅʆʝʐʂʐɻ ʀʉʐʝʏ ʐʖʉ ɉςɊ ʌʀʍʅʋʔʡʉ ʐʋʑ ʘʍɾʋʑȢ ɬʋ 
ʌʍʋɼʇʀʌʐʅʆʝ ʎʐɻʐʅʎʐʅʆʝ ʈʋʉʐʘʇʋ ЃMaxent> ʀʚʉɻʅ ʘʉɻ ʀʍɾɻʇʀʚʋ ɾʅɻ ʐʂ ʈʋʉʐʀʇʋʌʋʚʂʎʂ 
ʋʅʆʋʇʋɾʅʆʡʉ ɿʀɿʋʈʘʉʖʉ ʌʋʑ ɻʌɻʅʐʀʚ ɿʀɿʋʈʘʉɻ ʈʝʉʋ ʌɻʍʋʑʎʚɻʏȟ ʔʍʂʎʅʈʋʌʋʅʀʚ ʎʑʉʀʔʀʚʏ ʙ 
ʆɻʐʂɾʋʍʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏ ʆɻʅ ʌʀʍʅʇɻʈɼʗʉʀʅ ɻʌʋʐʀʇʀʎʈɻʐʅʆʋʞʏ ʉʐʀʐʀʍʈʅʉʅʎʐʅʆʋʞʏ 
ɻʇɾʝʍʅʃʈʋʑʏ ʆɻʅ ʈɻʃʂʈɻʐʅʆʋʞʏ ʋʍʅʎʈʋʞʏ ɾʅɻ ʐʂʉ ʌɻʍɻɾʖɾʙ ʐʋʑ ʐʀʇʅʆʋʞ ɻʌʋʐʀʇʘʎʈɻʐʋʏ. ɠ 
ʀʊɻʍʐʂʈʘʉʂ ʈʀʐɻɼʇʂʐʙ <ʁʂʈʅʘʏ ɻʌʝ ɻʍʆʋʞɿɻ> ʔʍʂʎʅʈʋʌʋʅʙʃʂʆʀ ʎʐʂ ʈʋʉʐʀʇʋʌʋʚʂʎʂ 
-ÁØÅÎÔ ɾʅɻ ʐʂʉ ʌʍʝɼʇʀʕʂ ʆɻʅ ʐʂ ʔʖʍʅʆʙ ɻʌʋʐʞʌʖʎʂ ʐʂʏ ʆɻʐɻʉʋʈʙʏ ʐʖʉ ʌʀʍʅʋʔʡʉ  
ɿʑʉʂʐʅʆʙʏȾʌʍɻɾʈɻʐʅʆʙʏ ʎʞɾʆʍʋʑʎʂʏ. ɨʅ ʌʀʍʅɼɻʇʇʋʉʐʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏ ʎʑʎʔʀʐʚʎʐʂʆɻʉ ʈʀ ʐʅʏ 
ʃʘʎʀʅʏ ʐʖʉ ʁʂʈʅʡʉ ʐʂʏ ʆɻʒʘ ɻʍʆʋʞɿɻʏ ʌʍʋʎɿʅʋʍʚʁʋʉʐɻʏ ʐʂʉ ʆɻʐɻʉʋʈʙ ʐʂʏ ʈʘɾʅʎʐʂʏ 
ʋʈʋʅʝʐʂʐɻʏȟ ʘʐʎʅ ʡʎʐʀ ʂ ɻʉɻʈʀʉʝʈʀʉʂ ʐʅʈʙ ʆʗʃʀ ʌʀʍʅɼɻʇʇʋʉʐʅʆʙʏ ʈʀʐɻɼʇʂʐʙʏ ʌʋʑ 
ʀʌʅʇʘʔʃʂʆʀ ʎʐʋ ʈʋʉʐʘʇʋ ʉɻ ʐɻʅʍʅʗʁʀʅ ʈʀ ʐʋʉ ʀʈʌʀʅʍʅʆʝ ʐʂʏ ʈʘʎʋ ʝʍʋȟ ʌʋʑ ʌʍʋʎɿʅʋʍʚʁʀʐɻʅ ɻʌʝ 
ʐʅʏ ʃʘʎʀʅʏ ʐʖʉ ɾʉʖʎʐʡʉ ʎʂʈʀʚʖʉȢ ɠ ʀʍʈʂʉʀʚɻ ʐʖʉ ɻʌʋʐʀʇʀʎʈʗʐʖʉ ɼɻʎʚʎʐʂʆʀ ʎʐʂʉ 
ɻʊʅʋʇʝɾʂʎʂ ʐʂʏ ʌʅʃɻʉʝʐʂʐɻʏ ʎʞɾʆʍʋʑʎʂʏ ʈʀ ʘʉɻ ʀʞʍʋʏ ʐʅʈʡʉ ɼɻʃʈʋʉʝʈʂʎʂʏ ɻʑʐʙʏ ʐʂʏ 
ʌʅʃɻʉʝʐʂʐɻʏ ɻʌʝ π ʘʖʏ ρȢ ɬʋ ʐʀʎʐ Ⱥ JackknifeȻ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆʀ ɾʅɻ ʐʋ ʒʅʇʐʍʗʍʅʎʈɻ ʐʋʑ 
ɻʍʅʃʈʋʞ ʐʖʉ ʌʀʍʅɼɻʇʇʋʉʐʅʆʡʉ ʈʀʐɻɼʇʂʐʡʉ ʎʀ ɻʑʐʘʏ ʌʋʑ ʌɻʍʋʑʎʚɻʎɻʉ ʎʂʈɻʉʐʅʆʙ 
ʀʌʅɿʍɻʎʐʅʆʝʐʂʐɻ ʎʐʋ ʈʋʉʐʘʇʋ ʆɻʅ ʗʍɻ ʎʐʋ ʐʀʇʅʆʝ ɻʌʋʐʘʇʀʎʈɻ. ɬʋ ʐʀʇʅʆʝ ʔɻʍʐʋɾʍɻʒʅʆʝ 
ɻʌʋʐʘʇʀʎʈɻ ʋʌʐʅʆʋʌʋʅʀʚ ʐʂʉ ʀʌʋʔʅʆʙ ʔʖʍʅʆʝʐʂʐɻ ʆɻʅ ɿʅɻɼʗʃʈʅʎʂ ʐʖʉ ʌʀʍʅʋʔʡʉ ʈʀ 
ɿʑʉʂʐʅʆʝ ʙȾʆɻʅ ʌʍɻɾʈɻʐʅʆʝ ʆʚʉɿʑʉʋ ʎʞɾʆʍʋʑʎʂʏ ɻʍʆʋʞɿɻʏ ɀ ɻʉʃʍʡʌʋʑ ʎʐɻ ɉςɊ ɞʃʉʅʆʗ 
ɩʗʍʆɻ ɉɩʍʀʎʌʡʉ ʆɻʅ ɨʍʋʎʀʅʍʗʏ ɪʋɿʝʌʂʏɊ ɻʌʋʐʀʇʡʉʐɻʏ ʘʉɻ ʎʂʈɻʉʐʅʆʝ ʀʍɾɻʇʀʚʋ ɾʅɻ ʐʋʉ 
ɼʘʇʐʅʎʐʋ ʌʍʋʎɻʉɻʐʋʇʅʎʈʝ ʆɻʅ ʐʂʉ ʎʐʋʔʀʑʈʘʉʂ ʀʒɻʍʈʋɾʙ ʐʖʉ ɿʅɻʔʀʅʍʅʎʐʅʆʡʉ ɿʍʗʎʀʖʉ ʐʋʑ 
ʘʍɾʋʑȢ  
ɫʐʂʉ ɢʐɻʇʚɻ: ʂ ʌɻʍʋʞʎɻ ɻʉɻʒʋʍʗ ʌɻʍʋʑʎʅʗʁʀʅ ʌʍʋɾʉʖʎʐʅʆʗ ʈʋʉʐʘʇɻ ʀʊʗʌʇʖʎʂʏ  
ɻʍʆʋʞɿɻʏȟ ʆʅʉɿʞʉʋʑʏ ʁʂʈʅʗʏ ɻʌʝ ɻʍʆʋʞɿʀʏ ʆɻʅ ʁʂʈʅʡʉ ʎʀ ɻʍʆʋʞɿʀʏ ʈʀ ɼʗʎʂ ʐɻ ɾʀʖɾʍɻʒʅʆʗ 
ɿʀɿʋʈʘʉɻ ʐʂʏ ɿʀʆɻʀʐʚɻʏ ςπρρ-ςπςπȢ ɚʑʐʗ ʐɻ ʈʋʉʐʘʇɻ ʎʑɾʆʍʚʃʂʆɻʉ ʈʀ ɻʑʐʗ ʈʅɻʏ ʌɻʍʝʈʋʅɻʏ 
ʈʀʇʘʐʂʏ ʐʂʉ ɻʈʘʎʖʏ ʌʍʋʂɾʋʞʈʀʉʂ ʌʀʍʚʋɿʋ ɉρωω6-ςπρπɊȢ ɠ ʌʀʍʅʋʔʙ ʈʋʉʐʀʇʋʌʋʚʂʎʂʏ ʙʐɻʉ 
ʐʋ ɞʃʉʅʆʝ ɩʗʍʆʋ -ÁÉÅÌÌÁ ɉ-.0Ɋ ʆɻʅ ʋʅ ʌɻʍɻʆʀʚʈʀʉʀʏ ʌʀʍʅʋʔʘʏ ʝʌʋʑ ʂ ʌɻʍɻʆʋʇʋʞʃʂʎʂ ʐʂʏ 
ʌɻʍʋʑʎʚɻʏ ʐʂʏ ɻʍʆʋʞɿɻʏ ʀʊɻʆʋʇʋʑʃʀʚ ʉɻ ʀʒɻʍʈʝʁʀʐɻʅ ɻʌʝ ʐʋ  -.0 ɉʌʋʑ ʋʍʚʁʀʐɻʅ ʖʏ "ÅÁÒ 
Monitoring Area-"-!ɊȢ ɬɻ ɿʀɿʋʈʘʉɻ ʎʔʀʐʅʆʗ ʈʀ ʐʂʉ ʌɻʍʋʑʎʚɻ ɻʍʆʋʞɿɻʏ ʆɻʅ ʐɻ ɿʀʚɾʈɻʐɻ 
ʌʀʍʅʌʐʡʎʀʖʉ ʁʂʈʅʗʏ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ʈɻʁʚ ʈʀ ʈʀʐɻɼʇʂʐʘʏ ʌʀʍʅɼɻʇʇʋʉʐʅʆʙʏ ʌʍʝɼʇʀʕʂʏȢ 
ɞʌʅʇʘʔʃʂʆʀ ʘʉɻʏ ɻʇɾʝʍʅʃʈʋʏ ʈʘɾʅʎʐʂʏ ʀʉʐʍʋʌʚɻʏ ɉ-ÁØÅÎÔɊ ɾʅɻ ʐʂ ʈʋʉʐʀʇʋʌʋʚʂʎʂ ʝʌʖʏ ʆɻʅ 
ʎʐʂʉ ʌʀʍʚʌʐʖʎʂ ʐʖʉ ɞɩ ɩʍʀʎʌʡʉ ʆɻʅ ɨʍʋʎʀʅʍʗʏ ɪʋɿʝʌʂʏȢ ɯʍʂʎʅʈʋʌʋʅʙʎɻʈʀ ʈʅɻ ʎʐɻɿʅɻʆʙ 
ʀʊʗʇʀʅʕʂ ʐʖʉ ʈʀʐɻɼʇʂʐʡʉ ʎʐʂ ʈʋʉʐʀʇʋʌʋʚʂʎʂ -ÁØÅÎÔ ɾʅɻ ʉɻ ʌʍʋʎɿʅʋʍʚʎʋʑʈʀ ʐʅʏ ʆʞʍʅʀʏ 
ʌʀʍʅɼɻʇʇʋʉʐʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏ ʌʋʑ ʀʚʉɻʅ ʌʍʋɾʉʖʎʐʅʆʘʏ ɾʅɻ ʐʅʏ ʌʅʃɻʉʘʏ ʌʀʍʅʋʔʘʏ ɻʍʆʋʞɿɻʏ ʆɻʅ 
ʐʋʑʏ ʆʅʉɿʞʉʋʑʏ ʁʂʈʅʗʏ ɻʌʝ ʆɻʅ ʌʍʋʏ ʐʅʏ ɻʍʆʋʞɿʀʏȢ ɠ ʈʋʉʐʀʇʋʌʋʚʂʎʂ ʎʑʈʌʇʂʍʡʃʂʆʀ ɻʌʝ ʈʅɻ 
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ɻʉʗʇʑʎʂ ʎʂʈʀʅɻʆʙʏ ʌʑʆʉʝʐʂʐɻʏ ɾʅɻ ʐʋʉ ʌʍʋʎɿʅʋʍʅʎʈʝ ʐʋʑ ʀʞʍʋʑʏ ʌɻʍʋʑʎʚɻʏȾʀʊʗʌʇʖʎʂʏ 
ʐʂʏ ɻʍʆʋʞɿɻʏ ʆɻʅ ʐʖʉ ʁʖʉʡʉ ʈʀ ʈʀʎɻʚʋ-ʑʕʂʇʝ ʆʚʉɿʑʉʋ ʁʂʈʅʡʉ ɻʌʝ ɻʍʆʋʞɿɻȢ ɬɻ 
ɻʌʋʐʀʇʘʎʈɻʐɻ ʌʀʍʅʀʇʗʈɼɻʉɻʉ ʌʅʃɻʉʘʏ ʆɻʅ ʀʉʀʍɾʘʏ ʌʀʍʅʋʔʘʏ ʈʝʉʅʈʂʏ ʙȾʆɻʅ ʀʌʋʔʅʆʙʏ 
ʌɻʍʋʑʎʚɻʏȟ ʆɻʃʡʏ ʆɻʅ ʁʡʉʀʏ ʈʀʎɻʚʋʑ-ʑʕʂʇʋʞ ʆʅʉɿʞʉʋʑ ʁʂʈʅʡʉ ʎʀ ʆʋʐʘʐʎʅɻ ʆɻʅ ʈʀʇʚʎʎʅɻȢ ɨʅ 
ʀʌʀʊʂɾʂʈɻʐʅʆʘʏ ʌʀʍʅɼɻʇʇʋʉʐʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏ ʌʋʑ ʌʍʋʎɿʅʋʍʚʎʐʂʆɻʉ ɻʌʝ ʐʂ ʈʋʉʐʀʇʋʌʋʚʂʎʂ 
ʙʐɻʉ ʋʅ ʐʞʌʋʅ ʆʗʇʑʕʂʏ ʐʋʑ ʀɿʗʒʋʑʏȟ ʐʋ ʑʕʝʈʀʐʍʋȟ ʂ ɾʖʉʚɻ ʆʇʚʎʂʏȟ ʂ ɻʌʝʎʐɻʎʂ ɻʌʝ ʐʋʉ 
ʋʅʆʅʎʈʝ ʆɻʅȾʙ ʂ ɻʌʝʎʐɻʎʂ ɻʌʝ ʐʂʉ ʑʌʋɿʋʈʘʏ ʔʅʋʉʋɿʍʋʈʅʆʡʉ ɿʍɻʎʐʂʍʅʋʐʙʐʖʉ ɉʎʆʅ). ɨʅ 
ʇʅɾʝʐʀʍʋ ʀʌʅɿʍɻʎʐʅʆʘʏ ʈʀʐɻɼʇʂʐʘʏ ʌʋʑ ɻʒɻʅʍʘʃʂʆɻʉ ɻʌʝ ʐʋ ʎʀʐ ʙʐɻʉ ʋ ɻʍʅʃʈʝʏ ʐʖʉ 
ʆɻʐʋʚʆʖʉ ʎʐʋʑʏ ʋʅʆʅʎʈʋʞʏȟ ʂ ʑɿʍʋɾʍɻʒʚɻȟ ʂ ʔʍʙʎʂ ɾʂʏ ʆɻʅ ʐɻ ʎʞʉʃʀʐɻ ʑʌʝɼɻʃʍɻ ɿʗʎʋʑʏ Ǫ 
ʔʍʙʎʀʖʉ ɾʂʏȢ ɠ ɻʌʝʎʐɻʎʂ ɻʌʝ ʋɿʅʆʝ ɿʚʆʐʑʋ ʖʏ ʈʀʐɻɼʇʂʐʙ ʌʍʝɼʇʀʕʂʏ ʘɿʀʅʊʀ ɿʅʒʋʍʋʞʈʀʉɻ 
ɻʌʋʐʀʇʘʎʈɻʐɻ ʌʋʑ ʎʑʁʂʐʙʃʂʆɻʉȢ 
ɷʇɻ ʐɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʌʋʑ ʃɻ ʌʍʋʆʞʕʋʑʉ ʃɻ ʔʍʂʎʅʈʋʌʋʅʂʃʋʞʉ ɾʅɻ ʐʋʉ ɼʘʇʐʅʎʐʋ 
ʌʍʋʎɻʉɻʐʋʇʅʎʈʝ ʆɻʅ ʐʂ ʎʐʋʔʀʑʈʘʉʂ ʑʇʋʌʋʚʂʎʂ ʎʑɾʆʀʆʍʅʈʘʉʖʉ ɿʍʗʎʀʖʉ ɿʅɻʐʙʍʂʎʂʏ ʐʋʑ 
ʘʍɾʋʑ 
 
 

SUMMARY IN ENGLISH 
 
The main objective of this technical report prepared in the framework of action (A1) utilizing 
the relevant data and findings is the identification and spatial delineation of active points 
(sectors) within (2) of the (3) project implementation areas (LIFE18NAT/ GR / 00768) 
showing a high risk of bear-human conflict . 
In Greece, in order to achieve the goal, data from three categories were collected and 
processed in order to feed the appropriate statistical model which was applied for the 
identification of these sectors. The data came from a) the dissemination of a targeted 
questionnaire for the sampling of bear losses in agricultural production, b) the incidents of 
the Bear Emergency Teams involving damage while c) bear losses in agricultural production 
over the last 20 years (2009-2020) were used for verification of the results from the 
statistical model. The data from (a) and (b) were used for the development and supply of the 
statistical model "MaXent" (Maximum Entropy) in order to identify and map the sectors and 
to evaluate spatially the intensity and seasonality of bear-human conflicts within (2) project 
areas. The Maxent method is a tool for modeling ecological data that requires presence-only 
data, uses continuous or categorical variables, and includes efficient deterministic 
algorithms and mathematical definitions. Brown bear (Ursus arctos) damage areas were 
used in Maxent modeling to predict and model the distribution of potential / actual conflict 
areas. The environmental parameters were correlated with the brown bear damage 
locations by determining the distribution of maximum similarity, so that the expected value 
of each environmental variable selected in the model matches its empirical average, 
determined by the locations of the known points. The interpretation of the results was based 
on the evaluation of the conflict probability with a range of probability scoring values from 
0 to 1. The good fit of the model predictions was evaluated from the mean area below the 
curve (AUC). The "Jackknife" test was used to filter the number of environmental variables 
in those that showed significant impact on the model. The final mapping result visualizes the 
seasonal spatiality and scoring of areas potentially at real or potential risk of bear-human 
conflict and will be used as a guiding tool for the optimal orientation and targeted 
implementation of project concrete conservation actions. 
In Italy, the report presents predictive models of bear ranges, risks of damage-by-bears and 
damage to bears based on geo-data of the decade 2011-2020. These models were compared 
with those of a similar study over the preceding period (1996-2010). The modelling area 
was the Maiella National Park (MNP) and the adjacent territories where the bear presence 
monitoring is still implemented by MNP (defined as the Bear Monitoring Area-BMA). Data 
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on bear presence and damage case samples were used together with environmental 
predictor variables. A maximum entropy algorithm (Maxent) was selected for the modelling 
as in the preceding study in the MNP and in Northern Greece. We used a step-wise backward 
elimination of variables in the Maxent modelling to identify the main environmental 
variables predictive for the potential bear ranges and the risks of damage by and to bears. 
The modelling was complemented by a point density analysis to establish the occupied bear 
range and the zones with a medium-high risk of bear damage cases. The results consisted of 
potential and occupied seasonal and year-round bear ranges as well as medium-high risk 
zones of damage to henhouses and beehives. The explanatory environmental variables 
identified by the modelling were land cover types, elevation, slope angle, distance-to-
settlement and/or distance-to-ski-infrastructure. Redundant were the number of human 
residents, the hydrography, the land use and the forest & land use composite layers. 
Distance-to-roads as predictor variable showed ambiguous results that were discussed.  
All the results obtained will be used for the optimal orientation and targeted implementation 
of project concrete conservation actions. 
 

SUMMARY IN ITALIAN ɀ RIASSUNTO IN ITALIANO 
 
L'obiettivo principale di questa relazioÎÅ ÔÅÃÎÉÃÁȟ ÐÒÅÐÁÒÁÔÁ ÎÅÌÌȭÁÍÂÉÔÏ ÄÅÌÌͻÁÚÉÏÎÅ ɉ!ρɊȟ î 
l'identificazione e la delineazione spaziale delle zone ad alto rischio di insorgenza del 
conflitto uomo-orso all'interno  di (2) delle (3) aree di attuazione del progetto 
(LIFE18NAT/GR/00768).  
In Grecia, per raggiungere l'obiettivo, sono stati applicati 3 metodi per la raccolta dei dati 
utilizzati per sviluppare un modello statistico appropriato per l'identificazione di queste 
zone ad alto rischio. I dati provengono da a) la diffusione di un questionario mirato ad 
acquisire informazioni sui danni da orso alla produzione agricola, b) gli eventi relativi agli 
interventi delle Squadre di Emergenza Orso (BET) relative a episodi di danni da orso mentre 
c) i danni da orso alla produzione agricola avvenuti negli ultimi 20 anni (2009-2020) sono 
stati utilizzati per la verifica dei risultati del modello statistico. I dati di (a) e (b) sono stati 
utilizzat i per lo sviluppo del modello statistico "Maxent" (Maximum Entropy) al fine di 
ÉÄÅÎÔÉÆÉÃÁÒÅ Å ÍÁÐÐÁÒÅ É ÓÅÔÔÏÒÉ Å ÖÁÌÕÔÁÒÅ ÓÐÁÚÉÁÌÍÅÎÔÅ ÌͻÉÎÔÅÎÓÉÔÛ Å ÌÁ ÓÔÁÇÉÏÎÁÌÉÔÛ ÄÅÉ 
conflitti uomo-orso all'interno  di ɉςɊ ÁÒÅÅ ÄÉ ÐÒÏÇÅÔÔÏȢ )Ì -ÁØÅÎÔ î ÕÎ ÍÏÄÅÌÌÏ ÓÔÁÔÉÓÔÉÃÏ 
utilizzato per analizzare i dati ecologici di sola presenza, utilizza variabili continue o 
categoriche e include algoritmi deterministici efficienti e definizioni matematiche. Le aree 
danneggiate dell'orso bruno (Ursus arctos) sono state utilizzate nel modello Maxent per 
prevedere la distribuzione delle aree di conflitto potenziali/effettive. I parametri ambientali 
sono stati correlati con le localizzazioni del danno de orso per ottenere una distribuzione di 
ÍÁÓÓÉÍÁ ÓÉÍÉÌÁÒÉÔÛȟ ÉÎ ÍÏÄÏ ÃÈÅ ÉÌ ÖÁÌÏÒÅ ÁÔÔÅÓÏ ÄÉ ÃÉÁÓÃÕÎÁ ÖÁÒÉÁÂÉÌÅ ÁÍÂÉÅÎÔÁÌÅ ÓÅÌÅÚÉÏÎÁÔÁ 
nel modello corrispondesse alla sua media empirica, determinata dalle localizzazioni dei 
ÐÕÎÔÉ ÎÏÔÉȢ ,ͻÉÎÔÅÒÐÒÅÔÁÚÉÏÎÅ ÄÅÉ ÒÉÓÕÌÔÁÔÉ ÓÉ î ÂÁÓÁÔÁ ÓÕÌÌÁ ÖÁÌÕÔÁÚÉÏÎÅ ÄÅÌÌÁ ÐÒÏÂÁÂÉÌÉÔÛ ÄÉ 
ÃÏÎÆÌÉÔÔÏ ÃÏÎ ÕÎ ÉÎÔÅÒÖÁÌÌÏ ÄÉ ÖÁÌÏÒÉ ÄÉ ÐÕÎÔÅÇÇÉÏ ÄÉ ÐÒÏÂÁÂÉÌÉÔÛ ÄÁ π Á ρȢ )l ÌÉÖÅÌÌÏ ÄÉ ÁÆÆÉÄÁÂÉÌÉÔÛ 
dÅÌ ÍÏÄÅÌÌÏ î ÓÔÁÔÏ ÖÁÌÕÔÁÔÏ ÄÁÌ ÐÁÒÁÍÅÔÒÏ ȰÁrea media sotto la curvaȱ (AUC). Il test 
ͼ*ÁÃËËÎÉÆÅͼ î ÓÔÁÔÏ ÕÔÉÌÉÚÚÁÔÏ ÐÅÒ ÆÉÌÔÒÁÒÅ ÉÌ Îumero di variabili ambientali tra quelle che hanno 
mostrato un impatto significativo sul modelloȢ )Ì ÒÉÓÕÌÔÁÔÏ ÆÉÎÁÌÅ ÄÅÌ ÍÏÄÅÌÌÏ î ÌÁ mappatura 
stagionale e il punteggio delle aree potenzialmente a rischio reale o potenziale di conflitto 
uomo-ÏÒÓÏ Å ÓÁÒÛ ÕÔÉÌÉÚÚÁÔÏ ÃÏÍÅ ÓÔÒÕÍÅÎÔÏ ÇÕÉÄÁ ÐÅÒ ÌͻÏÒÉÅÎÔÁÍÅÎÔÏ ÏÔÔÉÍÁÌÅ Å ÌͻÁÔÔÕÁÚÉÏÎÅ 
mirata delle azioni concrete di conservazione del progetto. 
In Italia, la presente relazione tecnica presenta (a) modelli predittivi d ella distribuzione degli 
orsi, (b) modelli predittivi  dei rischi di danno da parte degli orsi e di danni agli orsi basati su 
geo-dati relativi al decennio 2011-2020. Questi modelli sono stati confrontati con quelli di 
uno studio simile nel periodo precedente (1996-2010). L'area di studio î ÉÌ 0ÁÒÃÏ .ÁÚÉÏÎÁÌÅ 
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della Maiella (MNP) e i territori adiacenti dove il monitoraggio della presenza dell'orso î 
attuato dal MNP (definita Bear Monitoring Area-BMA). I dati sulla presenza dell'orso e danni 
da orso sono stati analizzati alla luce di un insieme di variabili ambientali predittive . Per lo 
sviluppo del modello, cÏÓý Ãome ÇÉÛ ÆÁÔÔÏ nello studio precedente nel MNP e in Grecia 
settentrionale, î ÓÔÁÔÏ ÓÅÌÅÚÉÏÎÁÔÏ il metodo Maxent (massima entropia). Per identificare le 
principali variabili ambientali predittive ÄÅÌÌÁ ÄÉÓÔÒÉÂÕÚÉÏÎÅ ÐÏÔÅÎÚÉÁÌÅ ÄÅÌÌȭÏÒÓÏ Å ÄÅÌ rischio 
di danno da e per gli orsiȟ î ÓÔÁÔa utilizzata la tecnica di esclusione graduale delle variabili dal 
modello. Lo sviluppo del modellÏ î ÓÔÁÔÏ ÉÎÔÅÇÒÁÔÏ ÄÁ ÕÎͻÁÎÁÌÉÓÉ ÄÉ ÄÅÎÓÉÔÛ ÐÕÎÔÉÆÏÒÍÅ ÐÅÒ 
stabilire l'area occupata dell'orso e le zone a rischio medio-alto di danno da orso. I risultati 
consistono in ɉÁɊ ÄÉÓÔÒÉÂÕÚÉÏÎÅ ÒÅÁÌÅ Å ÐÏÔÅÎÚÉÁÌÅ ÄÅÌÌȭÏÒÓÏ ÓÉÁ Á ÌÉÖÅÌÌÏ ÓÔÁÇÉÏÎÁÌÅ ÓÉÁ per tutto 
l'anno e (b) zone a rischio medio-alto di danno da orso a pollai e alveari. Le variabili 
ambientali esplicative identificate dallo sviluppo del modello sono: la copertura del suolo, la 
quota, la pendenza, la distanza dagli insediamenti e/o la distanza dalle infrastrutture 
sciistiche. Sono invece risultati ridondanti: il numero di residenti, l'idrografia, l'uso del suolo 
e gli strati compositi di foresta e uso del suolo. La distanza dalle strade come variabile 
predittiva ha mostrato risultati ambigui che sono stati discussi. 
Tutti i risultati ottenuti saranno utilizzati per l'orientamento ottimale e l'attuazione mirata 
delle azioni concrete di conservazione del progetto. 
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PREFACE  
 

Why Action A 1 
  
Wildlife management and conservation actions cannot be implemented effectively without 
the spatial identification of key sectors where the probability of wildlife-human interactions 
may become crucial for the targeted species conservation status and survival. This is a 
general rule which always applies but it becomes even more essential when actions are 
specifically addressing the minimization of human-wildlife conflicts. The presence of the 
ÖÁÒÉÁÂÌÅ ȰÈÕÍÁÎ ÆÁÃÔÏÒȱ in an already complex system of wildlife conservation issues, 
generates additional challenges which can only be handled effectively if detailed knowledge 
of the spatial dynamics and perspectives of human-wildlif e (in our case Ursus arctos) 
interactions and potential or effective conflicts are depicted with sufficient accuracy. 
 
In the LIFE ARCPROM project Action A1, in synergy with Action A2 (Assessment of the 
distribution and numbers of bears in the project areas), is thus essential to orientate the 
implementation of concrete conservation as well as communication/awareness raising 
actions.  Even though in the project proposal it is stated that Action A1 will directly 
contribute to the implementation of Actions C4, C5, C7 & C9, it will actually directly 
contribute to almost all C actions (Table 1). 
 
Table 1. Contribution of Action A 1 on additional  concrete conserv ation actions with respect to those reported in 
the project proposal.  

 
Action  code and main topic  A1 Contribution  

C1.  Stakeholder consultation and involvement 

Individuation of stakeholders to be actually 
involved in the platform basing not only on the 
actual bear distribution but also on the distribution 
ȰÄÙÎÁÍÉÃȱ observed. This last issue, essential to 
have a proactive approach, not only applies to 
project areas where bear range expansion is 
ongoing but also to those areas where the range is 
stable but still affected by some variables (e.g. 
habitat loss/degradation). 

C3. Operation of anti-poison units 

Individuation of the areas where poison baits could 
affect bear conservation to a greater extent (e.g. 
areas with female presence or areas where the 
genetic variability is lower than others). 

C6. Mobilization of volunteers 

Choice of the areas where to focus this activity in 
relation to where bears actually are and to where 
the human-caused mortality is possibly having an 
high impact on bear conservation (e.g. low detected 
genetic variability and genetic distance between 
individuals could be related to high levels of human-
caused mortality). 

 

Project areas  background  
 
Action A1 has been implemented in (3) of the project areas, namely: Maiella National Park 
(MNP), Prespa National Park (MBPNP) and Rodopi Mountain-Range National Park (RMNP). 
Regarding Pindos NP this action had already been implemented under previous project LIFE 
ARCPIN (LIFE12NAT/GR/00784). Even though in the three NPs Action A1 has been 



11 
 

implemented pursuing the same general scope (see below) and applying the same general 
methodological frame, there were some differences in the specific methodological tools 
between Greece and Italy. In order to better understand and interpret A1 methods and 
results reported in this document, it is thus useful to briefly report here the background in 
both for Greece and Italy. 
 
In Greece the Brown bear Ursus arctos (*) range consists of two (2) major population nuclei 
geographically separated but with recent signs of a first low level of communication through 
vagrants ÆÒÏÍ 2ÏÄÏÐÉ ÔÏ 0ÒÅÓÐÁ .0ȭÓ (Pylidis et al 2021, Tsalazidou et al 2021 in prep. 
2021/this project). These two nuclei are located approximately 200 km apart in the north-
western and north eastern part of the country and namely in Peristeri-Pindos mountain 
range and Rodopi mountain complex. Effective species distribution extends over 24,105 km2 
whereas the overall range is > 36,000 km2 (Mertzanis et al. 2021). The Peristeri-Pindos range 
bear population represents the southernmost distributional edge of the species range at a 
European scale, thus of outstanding bio-geographic importance.  
 
The overall brown bear population in the country has shown positive trends at a local scale 
(mainly in Pindos range) reaching 500-700 individuals minimum (Papamichael et al. 2015, 
Pylidis et al. 2015, Karamanlidis et al. 2018, Mertzanis et al. 2018, Pylidis et al. 2021, 
Tsalazidou et al. in prep. 2022,) with an expanding distribution over historical range 
(Mertzanis et al. 2009). At a biogeographical scale: the western population nucleus is directly 
connected to the Dinaric-Pindos biological brown bear population (covering 8 countries 
over the W. Balkans) and numbers 3.070 individuals (the 2nd largest brown bear population 
in Europe) whereas the RMRNP is connected to the East Balkan biological population which 
reaches 520 individuals minimum (Kaczensky et al. 2013). The brown bear population sizes 
in the targeted project sub-areas following also a radical update performed under action A2 
are: Prespa Lakes NP: 192 ind. (Tsalazidou et al. in prep. 2022), wider area of Florina 
regional unit, Nc=161 ind. (Karaiskou et al.2020/LIFE AmyBear project), N. Pindos NP: 
estimated at Nc= 202 individuals minimum (Tsalazidou et al. in prpe. 2022) and RMNP: 207 
individuals (Tsalazidou et al. in prep. 2022).  
 
The aforementioned and recently updated figures (under action A2 of this project) sum an 
estimated size of circa 600 individuals ÉÎ ÔÈÅ ɉσɊ .0ȭÓ ÔÁÒÇÅÔÅÄ ÂÙ ÔÈÅ ÐÒÏÊÅÃÔ which 
represents circa 60% of the total brown bear population in the country. Although total Ursus 
arctos* distribution covers large and continuous areas, both population nuclei are affected 
by either habitat disruption due to large infrastructure (mainly highways and wind farms 
massive development ɀ a relatively recent and alarming threat) or to inappropriate land use. 
In PINDNP sub-area, the eastern border of the area targeted by the project, Ursus 
arctos* habitat has suffered from 2005 to 2009 severe degradation and disruption due to the 
construction of the Egnatia highway (Mertzanis et al. 2009). In RMNP sub-area, the eastern 
part of the area suffers from degradation due the current construction of another Egnatia 
highway stretch connecting Greece to Bulgaria. Additionally, small land ownership with 
farmland but also degraded oak forests due to over-exploitation, coupled to forest fires & 
over-logging are the most crucial factors of effective/potential Ursus arctos* habitat 
degradation in the sub-areas targeted by the project. Finally, Wind Farms development 
planning in all (3) National Parks targeted by the project constitute an imminent threat to 
bear habitat and population integrity. 
 
 
In Italy  the project target is the Apennine brown bear (Ursus arctos marsicanus*), an endemic 

subspecies of the Central Apennines, classified as Critically Endangered in the IUCN red list 

(Kaczensky et al. 2013, Rondinini et al. 2013). Apennine brown bear (ABB) range in Central Italy 
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reduced progressively (especially in the last 200 years) because of human persecution and bears 

now survive in a small, remnant population estimated in 50 (C.I. 45-69) individuals (Ciucci et al. 

2015) living in a 5,000 Km2 area (Ciucci et al. 2017). The main reproductive population survived 

during the 20th century in an area roughly corresponding to the Abruzzo National Park (PNA), one 

of the oldest National Parks in Italy (established in 1923) and the only National Park established 

in Abruzzo before 1991. Clearly, the protection of the territory through the PNA establishment 

played a role in avoiding ABB extinction and, in the same way, the establishment of the other 

protected areas (3 National Parks and 1 Regional Park in Abruzzo) in 1991 played a role in 

favoring bear expansion to its historical range. In the Maiella National Park bears probably never 

disappeared but only in the last 10-20 years, data on bear presence became more and more 

abundant. With the augmented bear presence, human-bear conflicts started to happen following 

more or less the same patterns of other countries where human and bears coexist. However, the 

Apennine brown bear is not aggressive toward humans and attacks to humans have never been 

reported in MNP nor in other portions of the bear range. Actually, a recent study (Benazzo et al. 

2017), reported that there is DNA region that could be associated with the low degree of 

aggressiveness so that, maybe, this feature of the Apennine brown bear (with high probability 

derived by human selection toward non-aggressive individuals) is actually written in its genes. 

The category ñattacks to humansò is thus a type of human-bear conflict that is not present in MNP. 

In order to manage the territory in a proactive way (i.e. implement an efficient conservation 

strategy), it is essential to orientate concrete conservation actions not only basing on existing 

information but also on the potential situation that managers could face in the immediate future. 

This is particularly true for MNP where a re-colonization process is ongoing implying a degree of 

variability in bear distribution and numbers. The implementation of action A1 is thus essential to 

efficiently work not only on the areas already interested by bear presence and human-bear conflict 

but also to those areas that could be soon interested by both, ultimately concretely improving the 

conservation strategy. 

Given the fact that bear presence data are relatively recent in MNP and that they have been 

collected mostly following an opportunistic strategy (see the Report of Action A2 for details), the 

development of the model had to cope with some issues that could be fixed in the future in order 

to improve the reliability of results obtained. Nonetheless, the best use of existing data has been 

done for the development of the model produced in the frame of Action A1 and results provided 

in this document are essential for the implementation of C actions and, in general, for the 

implementation of the conservation strategy in MNP. 

 

 

Scope and objectives of Action A 1 

 
Bear-human interference incidents are in most cases generating conflict situations 
triggering negative attitudes & reactions on behalf of rural communities which often have a 
direct negative impact on bear population status through illegal acts practices (i .e human 
caused mortality). In this context of a growing problematic co-existence (enhanced by the 
results of the current and ongoing economic crisis), it is necessary to spatially identify & 
quantify the problem in order to better orientate the appropriate conservation actions and 
measures. 
 
A1 aims at a concrete ranking, mapping & visualization of sectors within the 2 Greek sub-
areas of the proposed project (sub-area PINDOSNP was covered under LIFE ARCPIN project) 
& in MNP in Italy, presenting high risk of human-bear interference which might degenerate 
into conflict situations detrimental to the target species. It will provide the necessary 
information in order to prepare the ground for specific concrete conservation actions 
implementation. 
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Tasks foreseen under action A1  
 
Identification and delineation of the hot spots with the higher risk of negative bear-human 
interference will be achieved through compilation, analysis and scoring of all related active 
factors involving human activity and infrastructure components in relation to bear presence 
and activity using the following tools which will be developed in cooperation between all the 
responsible action beneficiaries according to the following steps: 
 

a) Development of a geographic data base (GIS) which will consist of a geo-referenced 
data input from the area targeted by the project on the following information layers: 
topographic, administrative, forest vegetation, settlements, road network, 
agricultural lands etc. These layers with the associated data base will be 
interconnected to additional field data necessary to the realization of spatial analyses 
for the identification of the bear-human conflict hot-spots, but also for the production 
of thematic maps necessary for the visualization of the final result which will be used 
as a decision making tool in the framework of the related C actions.  
 

b) Collection & mapping of additional field data through interviews using a 
questionnaire on human activities related to human related food-conditioning factors 
(i.e. domestic refuses, garbage dumps, farms, small scale cultivations etc.), in order to 
complete the required database, set necessary for the hot-spot analysis.  
 
 

c) ! ÓÔÁÔÉÓÔÉÃÁÌ ÁÎÁÌÙÓÉÓ ÕÓÉÎÇ ÒÉÓË ÁÓÓÅÓÓÍÅÎÔ ÔÏÏÌÓ ɉÉȢÅȢ Ȱ(ÏÔ ÓÐÏÔ ɀ 'ÅÔÉÓ /ÒÄ 'ÉȱɊ ×ÉÌÌ ÂÅ 
performed on the aforementioned data. The outcome of this analysis will be a spatial 
scoring & delineation of hot spots with high risk of human-bear interference which 
will be colorfully visualized on thematic maps. This spatial identification will facilitate 
the implementation of the relevant concrete conservations targeting brown bear. 
Sectors with high risk of human-bear conflicts will be identified using the maximum 
entropy model (MaxEnt model). The GIS database of conflict events will be analyzed 
with the socioeconomic and environmental factors to produce risk maps of human-
bear conflicts 
 
 

Table 1. Tasks foreseen in each National Park for the implementation of the 3 methods of Action A 1 as reported 
in the project proposal.  

Task PINDNP MBPNP RMNP MNP 

Creation of a Geo Data Base NO YES YES YES 

Questionnaires dissemination NO YES YES NO 

Additional Data NO YES YES YES 

Statistical analyses NO YES YES YES 
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ɚ. INTRODUCTION 
 
Conflicts between wildlife and humans are a global problem as humans encroach into 
wildlife habitats and wildlife increasingly uses human-developed landscapes (Woodroffe et 
al. 2005a). Wildlife-human conflicts emerge due to diverse causes and span various taxa and 
continents (Warne & Jones 2003, Michalski et al. 2006, Sitati & Walpole 2006, Van Bella et 
al. 2007). Although wildlife -human conflicts can pose problems causing damage to property, 
management of these conflicts can also have deleterious effects on wildlife populations, such 
as extirpation and range collapse (Woodroffe et al. 2005b). Therefore, wildlife -human 
conflicts will continue to be a global management priority for many wildlife species. 
Wildlife -human conflicts are often clustered in space and time and can cause major economic 
losses to a few stakeholders in addition to localized wildlife population declines (Thirgood 
et al. 2005). However, for most species little is known about how conflicts vary 
spatiotemporally by conflict type. Thus a greater understanding will help to develop 
strategies to minimize and mitigate conflicts and allow more efficient allocation of resources 
through targeted management actions.  
A central logical principle of conflict resolution is that there is a need for a good 
understanding of the nature of the specific conflicts. There have been many different 
attempts to classify the diversity of conflict types that have been recognized associated with 
conservation in general and with large carnivores in particular. Among the most useful 
classifications are those developed by Niemela et al. (2005) and Young et. Al (2010). Any 
given conflict (i.e bears attacking livestock) is likely to contain elements along most of these 
dimensions, although the relative strength of each dimension will vary importantly with 
each context and situation. 
 
Depredation on livestock  is one of the universal impacts that large carnivores have on 
human interests all across Europe. The extent of depredation varies greatly with husbandry 
form and with livestock species. (Kaczensky 1999). Sheep and goats are most exposed, with 
depredation on horses and cattle becoming also fairly common when related to bear attacks. 
The impacts of depredation go beyond of animals killed, as many are injured, and there is 
widespread claim that the presence of predators also influences behavior of livestock. The 
impacts also go beyond a simple economic loss: be it financially compensated or not, the loss 
is also perceived as an indirect evidence for a lack of respect from the society (usually in 
ÆÁÖÏÒ ÏÆ ÌÁÒÇÅ ÃÁÒÎÉÖÏÒÅÓɊ ÔÏ×ÁÒÄÓ ÔÈÅ ÆÁÒÍÅÒȭÓ ÊÏÂȢ ɉ,ÉÎÎÅÌÌ ςπρςɊȢ 
 
Destruction of beehives  by bears trying to forage on honey and larvae is a widespread 
conflict across Europe (Linnell 2012) the area targeted by the project not being an exception. 
Destruction of property by bears is highly variable, but it can include things as diverse as 
garbage containers, cans of chainsaw oil, fish ponds, fruit trees, automatic feeders who 
deliver winter food for wild ungulates (Linnell 2012, Riegler 2012). A more recent study 
(Bautista et al. 2021) addressed the multiscale nature of wildlife damage occurrence by 
considering ecological and management correlates interacting from household to landscape 
scales. Taking brown bear (Ursus arctos) damage to apiaries in the North-eastern 
Carpathians as our model system/case study, this research showed that brown bear 
tendency to avoid humans and the habitat preferences of bears and beekeepers determine 
the risk of bear damage at multiple scales. Damage risk at fine scales increased when the 
broad landscape context also favoured damage. Furthermore, integrated-scale risk maps 
resulted in more accurate predictions than single-scale models. The results of this study 
suggest that principles of resource selection by animals can be used to understand the 
occurrence of damage and help mitigate conflicts in a proactive and preventive manner. 
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The intensity of damage to livestock, beehives, crops, and orchards is positively related to 
their density, their proximity to important carnivore habitats (e.g., breeding areas) as well 
as their vulnerability, which is determined by the effectiveness of prevention measures and 
landscape characteristics. Thus, extensive livestock farming systems are at a higher risk of 
carnivore depredation compared to less extensive systems, aggravated by the lack of 
efficient damage prevention measures. For instance, herds that move from lowland winter 
pastures to higher altitude mountainous areas during the summer sometimes graze without 
continuous human supervision, especially in the case of cattle. Inadequate preventive 
methods lead to high depredation by carnivores and the conflict between humans and 
wildlife is in tensified (Blanco et al. 1992, Ciucci and Boitani 1998, Coza et al., 1996, Iliopoulos 
et al., 2009). As a result, some farmers use illegal practices to reduce losses, such as poisoned 
baits or poaching of predators. Understanding and predicting wildlife-habitat relationships 
are the foundations of wildlife management (Hirzel et al. 2006, Pearce and Boyce 2006). 
Human-bear conflicts cause financial losses, and in mountain less favourite agricultural 
areas (such as Greek project area) conflicts with bears can affect local economy. Failure to 
take practical measures against conflicts may reduce villagers and farmers tolerance of bears 
and reduce conservation efforts.  
 
Vehicle collisions have a two-way impact. While they often cause injury or death of the large 
carnivore involved, they may also cause substantial damage to vehicles and may even 
endanger drivers and passengers. 
 
The danger of injury and death is so low as to defy quantification, although both bears and 
wolves have been documented to attack, and even kill, people under special circumstances 
(Swenson et al. 1999). Regarding brown bears more specifically, a recent study (Bombieri et 
al. 2019) investigated patterns of brown bear attacks on humans occurring between 2000 
and 2015 on a worldwide scale, with the main aim of improving the knowledge on this type 
of confict and, consequently, providing useful information that could help reduce the 
occurrence of negative human-bear encounters. In particular this research achieves to : (i) 
provide a first global-scale perspective of the phenomenon; (ii) describe temporal and 
spatial patterns of these incidents; (iii) describe main attack circumstances, highlighting 
common features and local peculiarities in attack scenarios between geographical areas with 
diferent histories of human coexistence with this species (e.g. North America vs. Europe); 
and (iv) explore the efect of various factors, such as bear and human densities, as well as 
differences in geographic location and management practices, on the number of attacks.  
Two main assumptions were used: (a) higher numbers of attacks occurred in those 
countries/jurisdictions where both bear and human densities are higher, due to the 
consequent higher encounter probability; and (b) fewer attacks occurred in those countries 
where bears are legally hunted, due to potential removal of bold individuals. 
 
The finidings of this study can be summarized as follows: 
At a global scale, attacks were more frequent in those countries/jurisdictions where human 
density is lower and bear density higher. Because human density is a measure of the degree 
of human encroachment into bear range, the results suggest that attacks are less frequent 
where human developments and activities extend more into bear areas, and more frequent 
in countries where recreational activities in bear areas are more common.  
This result might also suggest that bears and people have learnt to coexist better in highly 
humanized regions, whereas those people who are more at risk of attack are visitors of high 
bear-density areas, where bears are less accustomed to encountering people, because of 
lower human density and, consequently, bears and people might be less used to avoiding 
each other.  
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Additionally, there was no significant difference ÉÎ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÁÔÔÁÃËÓ ÂÅÔ×ÅÅÎ ȬÈÕÎÔÉÎÇȭ 
ÁÎÄ ȬÎÏÎ-ÈÕÎÔÉÎÇȭ ÃÏÕÎÔÒÉÅÓȟ ×ÈÉÃÈ ÄÏÅÓ ÎÏÔ ÓÕpport the assumption (b) that Ȱfewer attacks 
occurred in countries where bears are legally huntedȱȢ  
The main conclusion of this comprehensive study is that negative encounters with brown 
bears are extremely rare and mainly non-fatal. However, to increase both human and bear 
safety, and promote coexistence, it is crucial to gain a deeper understanding, and promote 
public knowledge of the riskiest circumstances that may trigger an aggressive response by 
brown bears. To this aim, strong connection and collaboration between researchers, 
managers and education tools such as mass media and schools should be established to 
promote correct and scientific-based information about bears among the large public.  
This first  worldwide approach showed that, although similar patterns in attacks exist across 
the distribution range of brown bears, specific local contexts might prove to be crucial in 
explaining particularly high or low attack numbers. We therefore believe that, although it is 
important to have a global picture, additional studies at a local scale, especially in those 
countries where information is still scarce, will help identify additional factors related to 
local situations which will provide wildlife managers with specific information on how to 
effectively deal with this issue 
 
Despite the objective risks being low, the perception of this risk and fear is still widespread 
in many areas, especially where wolves and bears recolonize after long periods of absence.  
 
 
 
Conflicts between different conservation goa ls may also occur. In several areas predation 
by wolves and / or lynx has been implicated as an additional factor threatening endangered 
ungulate populations, such as wild forest reindeer in Finland (Kojola et al. 2004) and some 
of the small chamois populations in Italy and the Balkans. Furthermore, a large proportion 
of threatened European habitats and their associated species are linked with systems where 
livestock grazing and mowing are important to maintain an open landscape. To the extent 
that carnivore depredation on livestock serves as a driver to decrease grazing they may lead 
to a decrease in the biological and cultural values of these traditional / cultural landscapes 
(Macdonald et al. 2000). Another issue can also be the conflict between conserving large 
carnivores and the genetic diversity represented by rare livestock breeds (Hall & Bradley 
1995). Rare breeds tend to be associated with small scale production in marginal areas, 
exactly the areas where large carnivores often have the greatest impacts. (Linnell, 2012). 
Particularly in landscapes, which are highly altered by human activity, bears and other 
species come into conflict situations with humans. Such conflicts are a major risk for any 
wildlife populations worldwide (Woodroffe  E 2000, Treves & Karanth 2003), but especially 
for large carnivores (Ambarli et al.2008, Kaczensky 1999).  
 
With only restricted and patchy parts of natural habitats left for bears to live according to 
their ecological and biological requirements, as it is the case in most parts of Europe, conflicts 
between local communities and bears are often the result and consequence, threatening 
most of the European brown bear populations, but also posing a potential threat to people 
and their sources of income (Camarra 1999, Mertzanis 1999, Nyholm & Nyholm1999, 
Spassov & Spiridonov 1999). 
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ɛ. REPORT OF ACTIVITIES IN GREECE 
 

1. Methods  

1.1. Data collection with questionnaire survey/interviews    
 
A survey of the four main categories of human-bear interaction which were described above 
and mainly focusing on losses in agricultural production was performed by the method of 
live interviews using a semi-structured questionnaire. Conducting interviews using a semi-
structured questionnaire is a research method used mainly in the social sciences but fitting 
appropriately in this type of surveys. 
Unlike their fully structured questionnaire method which follows a more rigorous questions 
structure that does not allow any deviation from the main topic, the semi-structured 
questionnaire (and the corresponding form of interviews) is more "open", allowing the entry 
of new data and ideas during the interview. The semi-structured questionnaire allows the 
interviewer to move more flexibly in a context of topics to be explored. 
However, even in the case of the semi-structured questionnaire, the specific topics should 
have been identified in advance (especially in the case of research projects). 
It is advisable for the researchers preparing the interviews to have grouped the topics and 
questions in such a way that the information extracted by the interviewee intersects with 
similar questions. This stage of preparing the questionnaire is especially important when the 
interviewees' reference group wants a special approach because on the one hand they are 
not used to this way of interacting with the researcher and on the other hand they have 
specific reflexes regarding the type and time range of the questions. 
This flexibility offered by this type of questionnaire helps the researcher to adapt the 
questions in the best possible way to the appropriate context and circumstance as well as to 
the reference groups that constitute the sample. 
Interviews using a semi-structured questionnaire are widely used in surveys mainly for the 
collection of qualitative data, without of course excluding the quantified processing of the 
resulting data. 
In the context of action A1 and the interviews conducted, a multi-thematic questionnaire was 
used in (3) versions depending on the human-bear interaction category and the respective 
social producer group as follows: a) one questionnaire addressing farmers, b) one 
questionnaire addressing livestock raisers and c) one questionnaire addressing beekeepers 
versions of this questionnaire are listed in annex  (1) of this report. The interviews were 
conducted by personnel from Callisto (CB), MBPNP (see photos 1-4) and RMNP (see photos 
5-8). 

 

1.2. Creation of a GeoData base in GIS  
 
GIS tools and multivariate statistical techniques have allowed the development of predictive 
distribution models in ecology during the last two decades (Guisan and Zimmermann 2000, 
Elith and Burgman 2002, Scott et al. 2002). A lot of potential distribution models have been 
developed and are currently used in wildlife ecology studies such as logistic regression 
(Mladenoff et al. 1999, Glenz et al. 2001), generalized additive models (Guisan and 
Zimmermann 2000) and classification tree analysis (Jerina et al. 2003).  
Moreover, many robust statistical approaches are developed, and they are available to model 
the species distribution in relation to the habitat variables (Elith 2002, Elith et al. 2006). 
Many of these methods need presence and absence data. The lack of recorded presence does 
not mean equal absence. However, whilst presence data may be established by direct 
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observation, absence data are notoriously difficult to obtain accurately. Therefore, an 
analysis method is needed that relies only upon the recorded presences.  
Moreover, machine learning algorithms such as Maximum Entropy Modelling (MaxEnt) 
(Phillips et al. 2006, Phillips, S. J. and Dudik 2008), Random forests (Breiman 2001), 
Classification and Regressions Tress (CART) (Breiman et al. 1984) have been shown to 
outperform the traditional regression-based approaches. Maximum Entropy Modelling 
(MaxEnt) has been proposed to solve exactly this problem.  
 
Therefore, if the aim is to draw ecological conclusions from these analyses, the choice should 
follow a number of criteria which can be highlighted as follows: 
 
¶ Geographical Information System (GIS) digital layers from the study area 

(environmental parameters) 
¶ The biological importance of environmental parameters for the species. 
¶ Statistically significant relationship between parameters and species presence. 

 
The CORINE Land Cover (CLC) consists of an inventory of land cover in 44 classes. 
CLC uses a Minimum Mapping Unit (MMU) of 25 hectares (ha) for areal phenomena 
and a minimum width of 100 m for linear phenomena.   
 
 

 1.2.1.GIS environmental layers stored in the GIS data base:  
 
For the preparation of the GIS data base (13) different information layers describing 
different environmental (biotic and abiotic) as well as anthropogenic factors have 
been selected as follows: 
 

o Elevation -altitude 
¶ Aspect classification 
¶ Distance from villages 
¶ Distance from main roads 
¶ Distance from forest roads 
¶ Distance from farms 
¶ Distance from rivers 
¶ CORINE Land Cover (CLC)-land uses-habitat types 
¶ Habitats/Habitat types 

o Bovine-Cattle density 
o Goat flocks density 
o Mean annual temperature 
o Precipitation classification 
 

1.3 Statistical Modelling and mapping : 

 
The Maximum Entropy algorithm (Phillips et al. 2006, Merow et al. 2013), is one of the most 
widely used predictive modeling tools, which is based on information on known locations of 
species presence. In the MaxEnt modelling, the pixels of the study area present the area 
where the distribution of the MaxEnt probability is defined. Pixels with occurrence records 
constitute the sample points and the features are environmental parametres. We have 
selected maximum entropy (MaxEnt) modeling because of its multiple advantages a) 
requires presence-only data, b) utilises both continuous and categorical data and c) includes 
efficient deterministic algorithms and mathematical definitions (Phillips et al., 2006).  
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Basic steps in the analysis are: 
ü Presence locations of human bear conflict 
ü GIS Database development -environmental Parameters 
ü Identify a model to evaluate the similarity of the presence positions 
ü Prediction of potential distribution in whole area 

In total, 34 brown bear (Ursus arctos) +72 (through questionnaires survey) potential conflict 
areas (bear presence records) were collected in the field over three seasons (autumn, spring, 
summer) in Prespes NP by personnel from MBPNP. Data on brown bear (Ursus arctos) 
presence were collected in the field using hand-held Global Positioning System Garmin units. 
Likewise, a total of 56 brown bear (Ursus arctos) +83 (through questionnaires) conflict areas 
(bear presence records) were collected in the field over three seasons (autumn, spring, 
summer) in Rodopi NP by the personnel from RMNP. Again here data on brown bear (Ursus 
arctos) presence were collected in the field using hand-held Global Positioning System 
Garmin units. 
Models validation was performed with the use of data on bear damage over a 4y period 
(2018-2020). These data have been provided by the Hellenic Farmers Insurance 
Organization (ELGA) to Callisto CB following relevant requests. 
 

1.3.1. Environmental variables definition and processing: 
 
ArcGIS V.10.1 GIS software (ESRI; Redlands, Ca, USA) was employed for description and 
analysis of spatial information. Altitude and distance from rivers were extracted from a 
digital elevation model (DEM) (https://land.copernicus.eu/imagery -in-situ/eu -dem/eu-
dem-v1.1). Livestock densities sheep/goat/cattles densities were taken from FAO 
(http://www.fao.org/land -water/land/land -governance/land-resources-planning 
toolbox/category/details/en/c/1236449/) . Land uses (habitat types) and human 
population densities were derived from the Corine Land Cover 2000 database  Copernicus 
EEMP  (https://land.copernicus.eu/pan -european/corine-land-cover/clc2018) and from 
GIS data base from two National parks. The normalized difference vegetation index (NDVI), 
an indicator of the greenness of the biomes per month and two climatic variables were 
derived from the Copernicus European earth monitoring program 
(https://land.copernicus.eu/global/products/ndvi ).  Other environmental parameters were 
developed with ArcGIS tools and routines. 
 ArcGIS 10.1 GIS software (ESRI, Redlands, CA, USA) was also used to create topographic 
layers and human disturbance layers. In total 24 GIS layers (environmental parameters) was 
developed for the analysis. These data sets were converted to a common projection, map 
extent and resolution prior to use in the modelling program. 
  

http://www.fao.org/land-water/land/land-governance/land-resources-planning
https://land.copernicus.eu/pan-european/corine-land-cover/clc2018
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Table 2. Environmental variables used in the analysis. 

1.3.2 Spatial Analysis :  

Maxent method is a machine learning tool for modeling ecological data that requires 
presence-only data, utilizes both continuous and categorical data and includes efficient 
deterministic algorithms and mathematical definitions (Phillips et al. 2006). Brown bear 
(Ursus arctos) conflict areas (damages) were used in Maxent modelling (Maxent software 
version 3.4) (Phillips et al., 2017) to predict and model the bears conflict area distribution. 
The environmental parameters were correlated with the locations of brown bear damages 
by identifying the distribution of maximum similarity, so that the expected value of each 
environmental variable matched its empirical average, determined by the locations of the 
known points. The logistic output was used for the interpretation of the results which 
assessed the probability of presence with a range of values from 0 to 1. The goodness of fit 
of the model predictions was evaluated by the mean area under the curve (AUC) of the 
receiver operating characteristic (ROC) curve. Jackknife test was used to eliminate the 
number of environmental variables to those that exhibited a substantial contribution to the 
model. The Jackknife procedure was used to reduce the number of environmental variables 
to only those that showed a substantial influence on the model.

Variable Code in output tables Value Source 

Climatic variables (n=2) (one related to 
temperature, one related to precipitation) 

Matemp/precipitation continuous Copernicus 

Altitude (m) alt continuous DEM-Copernicus 

Distance to rivers  (m) distancetorivers continuous ArcGIS-DEM 

Distance to main road network (m) distancefrommainroads continuous ArcGIS 

Distance to forest road network (m) distancefromforestroads continuous ArcGIS 

Goat density (small ruminants km-2) goatden continuous FAO 

Sheep density (small ruminants km-2) sheepden continuous FAO 

Bovine density (large  ruminants km-2) cattleden continuous FAO 

Land use/habitats habitattypes1 categorical Corine CLC  

Land use/habitats Habitattypes_ categorical GIS Data Bases-
National Parks 

NDVI index April-May-June-July-August-
September-October-
November/ndvi 

continuous Copernicus 

Distance from villages (m) distancefromvillages continuous ArcGIS-DEM 

Slope Slope continuous ArcGIS-DEM 

Distance from livestock farms farmsdistance continuous GIS Data Bases-
National Parks 

Human population density (people km-2) popden continuous GEoDatabase 
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2. Results 
 

2.1. Questionnaires survey in Prespa National  Park : 

 
In Prespa National Park, interviews were conducted with livestock raisers, beekeepers and 
farmers of crop production. Interviewees sample partition is shown in (Figure 1). The 
intervi ews were conducted during on-site visits mainly to livestock units, apiaries within the 
National Park jurisdiction area following consultation with the candidate interviewees. 
General data on the conducted interviews are presented in Table (3). 
 
Fig. 1: Interviewees sample partition (n=73) in Prespa National Park project sub-area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table (3): Number of livestock or crop farms for which interviews were conducted by type of 
exploitation 
 

Category Type of farming number % 

Livestock 

raisers 

όɿҐрлύ 

Adult bovines 6 8.2% 

Adult bovines and calves 12 16.4% 

Goats 1 1.4% 

Bovines and sheep 1 1.4% 

Bovines and goats 1 1.4% 

Sheep and goats 20 27.4% 

Bovines + sheep & goats 5 6.8% 

Cattle and buffalos 1 1.4% 

Porcins 1 1.4% 

Equiids 1 1.4% 

Sheep, goats and equiids 1 1.4% 

Beekeepers 

όɿҐрύ 
beehives 5 6.8% 

Farmers 

όɿҐмуύ 

beans 14 19.2% 

Beans and trifolium 3 4.1% 

Beans and vine yards  1 1.4% 

The questionnaire survey took into account the seasonal movement of breeders. As shown 
in Figure 2, the livestock farming in the area is almost entirely seasonal (96% of producers), 

Livestock raisers
68%beekeepers

7%

farmers
25%

Interviewees Sample Composition 

Livestock raisers beekeepers farmers
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which means that most livestock farms are permanent establishments that are used all year 
round. Only 2 producers (4%) make local movements, moving the herd to a different location 
during the summer. 
Fig.2 : Seasonal regime of livestock holdings in Prespa National park project sub-area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Regarding the size of livestock holdings, it was expressed in two ways:  
a) number of livestock animals per species and  
b) number of animal units. 
The Animal Units coefficient (AU/Greek codification=ZM), as defined by the Hellenic 
Agricultural Insurance Organization (ELGA), is used as a common tool in order to evaluate 
the different components regarding size of livestock farms and livestock flocks related to 
different species, ages and numbers of livestock.  This specific coefficient value varies 
depending on the type of livestock. Consequently, every adult sheep and goat corresponds 
to 0.15 livestock unit (AU/ZM), every adult bovine (cattle) to 1 (AU/ ZM) and one calf to 0.4 
(AU/ ZM). Initially, the capacity of the livestock units was estimated in terms of number of 

livestock animals per species for each producer (Figure 3, Table 3) and per species for the 
different types of holdings. Table (4) shows the livestock units of the sample divided into 7 
categories according to the type of farmed animal. 
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Table 4: Size of livestock capital per producer (N = 50) and number of farmed animals per species. 
  

Bovines 
(adults) 

Calves Goats Sheep Buffalos Equiids Porcines 

1 31 
 

50 150 
   

2 
  

30 240 
   

3 
  

150 150 
 

2 
 

4 3 5 
     

5 3 3 
     

6 3 2 
     

7 50 40 
     

8 
  

50 200 
   

9 
  

55 210 
   

10 90 70 
     

11 
  

15 160 
   

12 160 
      

13 60 40 
     

14 
  

150 
    

15 50 4 
     

16 180 
 

25 5 
   

17 161 
      

18 
  

30 100 
   

19 98 
      

20 40 
  

160 
   

21 25 
      

22 
  

90 210 
   

23 
  

90 210 
   

24 
  

20 100 
   

25 
  

20 150 
   

26 
  

20 230 
   

27 160 140 
     

28 
  

8 8 
   

29 
  

5 6 
   

30 
  

40 120 
   

31 
  

30 200 
   

32 
  

45 250 
   

33 39 
 

30 30 
   

34 180 
      

35 80 
      

36 5 6 30 
    

37 100 
 

8 8 
   

38 
  

40 8 
   

39 
  

25 55 
   

40 
     

15 
 

41 24 13 
     

42 
  

70 150 
   

43 
  

70 300 
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44 100 50 
     

45 70 30 
     

46 16 
   

3 
  

47 
  

12 8 
   

48 16 
 

10 30 
   

49 25 14 
     

50 
      

2500 

TOTAL 1769 417 1218 3448 3 17 2500 

 
The capacity, and therefore the size of the livestock holdings, was also estimated using the 
Animal Units coefficient as described above. The sampled (50) livestock units were grouped 
and classified into 4 Animal Units (AU) scored classes as follows: a) 0-54 ɚU, b) 54-108 ɚU, 
c) 108-162 ɚU ʆɻʅ d) 162-625 ɚU. In the classification process, one unit was excluded which 
was disproportionately large in relation to the other (4) classes (625 AM - 2500 pigs), which 
was finally integrated in the larger class. Typically, 66% of the units belong to the first size 
category, (class 0-54 AU). 
 
Fig. 4: Percentage distribution of livestock farms (N = 50) in size classes as they are expressed in 
insurance/animal units (AU). 
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ü Livestock l osses related to bear depredation : 
  
Regarding the losses of livestock capital from the brown bear, through the interviews data 
were collected regarding the annual number of lost animals for the years 2010-2021 due to 
bear attacks and depredation. 
It should be noted that the results relate to losses reported by the producers themselves and 
the analysis carried out in the present survey can only be used in a comparative way between 
the producers. 
Table 5 presents the livestock losses and bear attacks for all holdings and by category of 
livestock for the evaluation period 2010-2021. The table does not include crop losses as it 
was not possible to collect quantitative data on the number of attacks and the magnitude of 
the loss. The rate of bear attacks over the entire sample of livestock holdings is shown in fig. 
5 
 
Table (5): Livestock losses over a 10y period from bear attacks in Prespa NP project sub-area. 
  

  

2
0
1

0 

2
0
1

1 

2
0
1

2 

2
0
1

3 

2
0
1

4 

2
0
1

5 

2
0
1

6 

2
0
1

7 

2
0
1

8 

2
0
1

9 

2
0
2

0 

2
0
2

1 

Livestock raisers 

Number of 
attacks 

3  1  3 4  6 7 17 33 1 

Bovines 9    3 9  6 21 30 23  

Goats           5  

Sheep     3     3 5 3 

Sheep and 
goats 

10       13 25 37 22  

Equiids   2      2    

TOTAL 19  2  6 9  19 48 70 55 3 

Beekeepers 

Number of 
attacks 

         2 1  

Number of 
beehives 

         10 10  

 

Fig.5: Frequency of bear attack incidents upon the surveyed livestock holdings.(n=50) 
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Through interviews with livestock breeders, it became possible to collect data on the 
magnitude of livestock capital losses from bears attacks but also on the frequency of bear 
attacks on livestock facilities. Table 6 summarizes some statistics on the number of annual 
attacks for the period 2010-2021 in relation to the location of the attack (at pasture during 
grazing or in stable/holding). The number of attacks refers only to attacks where a livestock 
animal was killed while data on attacks in which no information on the location of the attack 
was available were not taken into account. In the cases of bear attacks in the stable (holding) 
the animals were either inside or just outside. 
 
Table 6 Figures on annual bear attacks for the period 2010-2021 in relation to the location of the attack. 

  
Number of attacks Number of killed livestock 

Location of attack Min-max average Min-max average 

Pasture όɿҐопΣ пр҈ύ 0-27 7 0-39 13 

Stable όɿҐмрΣ нл҈ύ 0-8 3 0-33 11 

 
The results show that a relatively small percentage of attacks (20%) take place at thye 
holdings (stables). It is worth noting, however, that although the attacks at the stables are 
less both throughout the season and for each year separately, the total number of depredated 
livestock is comparatively similar between the two locations, making the attacks at the stable 
almost as destructive as those occurring at the grazing grounds. This may be due also to the 
fact that at the stable livestock is even more grouped. 
However, this finding should be evaluated with caution as there is no data on the relative 
positions of a significant percentage of attacks (35%, N = 26). 
Figure 6 shows the total number of attacks and depredated livestock for each year over the 
10y period the period 2010-2021. In recent years there has been a significant increase in 
both the number of attacks and losses (with the exception of 2021 for which data are 
incomplete as interviews were conducted in 2020 and the first half of 2021). As these data 
are derived only from the statements of the interviewed producers, they need cross 
validation with the official data collected by of ELGA, in order to further investigate the 
existence of depredation rate positive trend at the local level. 
Fig. 6 : Annual rate of bear attacks and livestock losses (n=50) ς 2010-2021 
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Within Prespa National Park, of the five (5) beekeepers interviewed, (2) had capital losses 
with by destroyed beehives after a bear attack. In both cases, there was a destruction of 10 
beehive boxes, a number that corresponds to half the beehive boxes in each of the two 
locations. Both producers procured and then installed electric fences. From the interviews, 
another bear attack on a apicultural unit was recorded, which, however, took place in a 
previous period and thus is not evaluated as a case in the present report. 
 
ü Damage on crop production  

 
The majority of the farmers in the National Park area who participated in the interviews, 
have suffered some loss from bear visits to their  crops (Figure 7). However, the frequency of 
visits from other wildlife species (i.e. wild boars which are at numbers) and the difficulty in 
assessing the damage in quantitative terms, makes difficult to present more elaborated 
figures. 
 
Fig.7: Frequency of bear damage on crop production in Prespa NP (n=18) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ü Protection/preventive measures  

 
Use of shepherds for livestock herding is among the most common measures. Table 6 shows 
the number and percentage of holdings in the various categories, depending on the number 
of shepherds involved in guarding and supervising the herd. In the vast majority of cases 
(92%, n=50), there is an involvement of additional staff, in addition to the producer owner, 
regarding the care and supervision of the herd, either by family members or by a third 
person hired for this purpose. 

No of 
shepherds 

Number of 
holdings 

% of holdings 

1 8 16% 

2 20 40% 

3 19 38% 

4 1 2% 

5 2 4% 

The care and surveillance of the herd is a key parameter that largely determines the losses 
rate and frequency from large ÃÁÒÎÉÖÏÒÅÓȭ attacks (including the brown bear). Figure 8 shows 

78%

22%

Frequency of Bear damage on crop (n=18)

attack no attack
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the frequency of herd guarding-monitoring of by a shepherd during grazing. On the positive 
side, is the fact that the majority of holdings (70%), is under constant supervision during 
grazing either by the owner of the livestock unit or by an employee (shepherd).  
A small percentage (14%) of herds have partial supervision which means that the herd 
spends some hours or days of the year alone grazing without human surveillance. Finally, 
16% of the herds are left unattended during grazing, which makes them more vulnerable to 
wildlife attacks. 
  Fig 8.: Livestock surveillance frequency during grazing (n=50) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ü Flocks overnight  

 
Regarding herds overnight, it is observed that during winter season, the majority of the 
herds (83%) are gathered and driven to spend the night in a fenced holding facility or a stable 
facility (Figure 9). This ratio is reversed during the summer season, when the majority of 
herds are concentrated in an outdoor area, either inside or outside a fence, while only a small 
percentage (23%) is driven to a closed and more secured facility (Figure 10). 

Fig. 9: Herds overnight regime during winter season (n=50): 
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17%
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fig.10: Herds overnight regime during summer season (n=50). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ü 5ÓÅ ÏÆ ,ÉÖÅÓÔÏÃË ÇÕÁÒÄÉÎÇ ÄÏÇÓ ɉ,'$ȭÓɊȡ 

 
The use of livestock guarding dogs ([D5Ωǎ) is one of the most important and common preventive measures 
to deal with large carnivore attacks and livestock depredation incidents.  It seems that the vast majority 
of the interviewed livestock raisers (78%) have adopted this traditional preventive measure and ǳǎŜ [D5Ωǎ 
for their flocks protection while the number of [D5Ωǎ ōȅ ƭƛǾŜǎǘƻŎƪ ŜȄǇƭƻƛǘŀǘƛƻƴ varies considerably with 
most livestock breeders having 4-6 [D5Ωǎ ƛƴ ǘƘŜƛǊ ŦƭƻŎƪ (fig. 11). 
According to fig. 11 it is important to note that in eleven (ммύ ƭƛǾŜǎǘƻŎƪ ƘƻƭŘƛƴƎǎ [D5Ωǎ ŀǊŜ ƴƻǘ ǳǎŜŘ ŀǘ ŀll, 
a fact that makes these livestock units and flocks more exposed and vulnerable to potential large 
carnivore-bear attacks.  
 

Fig 11Υ ¦ǎŜ ƻŦ [D5Ωǎ ŀǎ ŀ ǇǊŜǾŜƴǘƛǾŜ measure in the surveyed livestock holdings 
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By processing the data collected through the interviews, and regarding the number of ,'$ȭÓ 
/ livestock holding, it  was estimated in three different ways: a) as the absolute number of 
,'$ȭÓ per holding, b) as the number of ,'$ȭÓ per 100 livestock animals and c) as the number 
of LGDs per insurance unit (or Animal Unit ɀ as described above). Table 7 presents the above 
figures for all livestock farms covered by the questionnaire survey. 
 
Table 8: CƛƎǳǊŜǎ ƻƴ [D5Ωǎ ǳǎŜŘ ƛƴ ƭƛǾŜǎǘƻŎƪ ƘƻƭŘƛƴƎǎ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ǎǳǊǾey. 

 

 Magnitude range 
Number of 

LGDs 

Number of 

LGDs/100 

animals 

Number of 

LGDs / AU 

Number of 

holdings όɿҐрлύ 

Min ς max 0-10 0-27 0-0.38 

Average value 4 3 0.09 

 
The above ratios should be evaluated as a whole, including other parameters (such as LGDs 
quality and training other proactive measures and deterrent mechanisms, human presence, 
etc.), in order to draw a conclusion about their effectiveness in protecting the herd. In Figure 
12, we observe that the number of LGDs/ 100 animals varies considerably with most 
breeders maintaining a ratio where less than 5 LGDs to every 100 animals. It has been proved 
in practice that the number of dogs is not always proportional to the flock protection 
efficiency. 
 
fig.12: Variation of LGDs numbers per interviewed livestock holding. 

 
ü Other preventive measures used by farmers /livestock raisers : 

 
During the survey and regarding the use of preventive measures, livestock breeders were 
asked if they use additional preventive measures apart from the traditional ones (ÉȢÅȢ ,'$ȭÓȟ 
herd surveillance by hired shepherd and flock overnight in fenced location). The results are 
presented in Figure 13.  
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Fig. 13: categories of additional preventive measures used by interviewed farmers in Prespa NP. 
 
According to fig. 13, we note that the largest percentage of breeders (68%) do not use any 
additional and/or modern preventive measure. The most popular prevention measure used is 
the installation of electric fences, followed by the use of night lighting in order to prevent/deter 
wild animals from approaching the overnight place of the herd. 
 
ü Disposal of dead livestock animals  

 
Bears have a very good sense of smell and, like other carnivores, can detect a decaying corpse 
from a distance of many kilometers. Any dead animals dumped outdoors can be a source of 
attraction for carnivores and predators/scavengers, such as bears and wolves. Removing, 
burying or burning corpses, instead of dumping them outdoors, reduces the chances of 
attracting predators. In the frame of this survey, the answers recorded by the breeders in 

the area of the 
National Park are 
positive regarding 

appropriate 
disposal, as almost 
all producers stated 
that in some way 
they manage the 
dead animals instead 
of leaving them 
outdoors in the 
pasture. The most 
popular practice is 
the burial of corpses, 
which is combined to 
other practices such 

as feeding of corpses to the LGDs (Figure 14). 
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ü Losses of herding dogs from poisoned baits  
 
One of the most important problems faced by breeders in many parts of Greece is the loss of 
their LGDs from poisoned baits. These losses are seriously hindering and jeopardizing the 
ÅÆÆÏÒÔÓ ÆÏÒ ÔÈÅ ÐÒÏÐÁÇÁÔÉÏÎ ÏÆ ,'$ȭÓ ÕÓÅ ÁÍÏÎÇ ÌÉÖÅÓÔÏÃË ÒÁÉÓÅÒÓ ÁÎÄ ÔÈÕÓ ÄÉÓÐÏÓÅ ÏÆ ÁÎ 
ÅÆÆÉÃÉÅÎÔ ȰÔÏÏÌȱ ÁÇÁÉÎÓÔ large ÃÁÒÎÉÖÏÒÅÓȭ attacks. Nearly half of the interviewed livestock 
raisers (42% ) said they lost at least one LGD from poisoned bait consumption in 2010-2021. 
In total, 85 LGDs died from poisoning in the last decade while on average 4 LGDs were lost 
per holding (range = 1-12).  
The incentives for the use of poisoned baits, according to the producers, mainly include: 
A) Local conflicts: poisoned baits are placed either by other producers or by other locals due 
to personal conflicts. 
B) Conflicts with hunters: poisoned baits are placed by hunters targeting shepherd dogs that 
may attack and injure / kill hunting dogs. 
C) Illegal placement of poisoned baits to fight other carnivores such as fox, wolf or bear. 
In cases where the il legal practice of poisoning was perceived by breeders, the type of 
poisoned bait used was mainly pieces of meat (minced meat, offal, fish) while in other cases 
the breeders realized from the symptoms (as e.g. foaming) that their  ,'$ȭÓ ÈÁÄ consumed 
some poisonous substance but were unable to locate the source. In some cases, the poisoning 
was secondary as it was caused by the consumption of another animal, which in turn had 
consumed a poisoned bait. 
 
  

 

 

Photos 1-4: Questionnaire dissemination and interviews in Prespa National Park. 
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2.2 Questionnaire  survey in Rodopi National Park: 
 
In RMNP, interviews were conducted with livestock raisers, beekeepers and farmers of crop 
production. The interviews (n=83) were conducted during on-site visits mainly to livestock 
units, apiaries within the RMNP jurisdiction area following consultation with the owners. 
Map (1) shows the spatial distribution of the interviewees locations and figure 16 presents 
the frequency of interviewed farmers categories. Interview process is illustrated on photos 
5-8. 
Map 1.: Distribution of the interview locations (green dots) in farm units in RMNP project sub-area. 

 
Figure (16): Categories of interviewed farmers (n=83) in Rodopi Mountain Range NP. 
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General characteristics and figures regarding the intervieweesȭ ÆÁÒÍ units are presented in 
table (9), while more detailed figures and data on livestock raising units are presented on 
table (10) 
 
Table (9): Composition of interviewees samples and figures on types of exploitations in RMNP. 
 

Livestock raisers (n=58) 

ɛovines (adults) 24 

Bovines (adults and calves) 10 
Bovines (calves) 1 
Goats 6 
Sheep 5 
Goat + sheep 6 

Bovines + goats & sheep + buffalos and porcines 1 

Bovines and goats 1 
Bovines and sheep 3 

Goats/sheep and bovines 1 

Total 58 

Beekeepers (n=22) 
Farmers (n=3) 

 
Table (10) : detailed figures on livestock units composition as reported from questionnaires 
survey. 
 
Survey area Rodopi Mountain Range National park 

Number of interviews  83 

Type of livestock exploitation 

 

Type of livestock (%) ɿ 

Bovines & Buffalos 72,4 42 

Sheep and goats 
(mixed or separated) 

25,9 7 

Goats/sheep (only 
mixed) 

27,6 8 

Goats 39,7 23 

Sheep 1,7 1 

Bovines and goats 13,8 8 

Bovines and sheep 1,7 1 

Sheep/goats + 
Bovines 

5,2 3 

Porcins 1,7 1 
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Photos 5-8: During interviewing of farmers in RMNP by RMNP and Callisto personnel 

 
The questionnaires survey took into account the seasonal movement of livestock breeders. 
As shown in figure (17), livestock farming in the RMNP area is mainly permanent regime 
(41% of livestock raisers cases), which means that most livestock farms are permanent 
facilities that are used all year round.  
A certain percentage of livestock raisers (59%) make local movements (local scale 
transhumance) and more specifically, some producers move locally during the summer 
season - usually within the same Municipality unit - to locations and grazing areas at higher 
altitudes with rudimentary summer facilities. This type of facilities is usually insufficiently 
protected against large carnivores attacks especially when it comes to small livestock (sheep 
and goats) which are gathered during the night hours.  
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Fig (17) . Livestock raisers regime in Rodopi National Park project sub-area. (n=83) 

 
The size of the livestock holdings was expressed in two ways:  
a) number of livestock animals per species and  
b) number of animal units. 
The Animal Units coefficient (AU/Greek codification=ZM), as defined by the Hellenic 
Agricultural Insurance Organization (ELGA), is used as a common tool in order to evaluate 
the different components regarding size of livestock farms and livestock flocks related to 
different species, ages and numbers of livestock species.  This specific coefficient value varies 
depending on the type of livestock. Consequently, every adult sheep and goat corresponds 
to 0.15 livestock unit (AU/ ZM), every adult bovine (cattle) to 1 (AU/ZM) and one calf to 0.4 
(AU/ZM). Data processing regarding the size of livestock units is shown on figure (18) where 
the capacity of the livestock units was estimated in number of livestock animals per species 
for each interviewed livestock raiser. Then, the livestock units of the sample were divided 
into 6 categories according to the type and total numbers of farmed animals (tables 11 & 12).  
 
 
Fig 18: Livestock capital size per livestock holding unit (n=58)  
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Livestock holding category ɿ Values/numbers ʃˊˈʲʰˍʰ ɮʾʴʶˌ ɰˇˇʶʽʵʺ ɰˇˎʲʱ˂ʽʰ ʋˇʾˊˇˎˌ 

Mixed sheep & goats 6 
Min-max 50-400 30-400    

average 225 180    

Sheep 5 
Min-max 70-600     

average 310     

Goats 6 
Min-max  20-

1100 
   

average  373    

Cattle (adults + calves) 35 
Min-max   10-300   

average   82   

Mixed sheep and cattle 3 
Min-max 187-500  50-130   

average 312  77   

Mixed goats & cattle 1 
Min-max  200 60   

average  200 60   

Mixed sheep/goats/cattle 1 
Min-max 500 500 80   

average 500 500 80   

Mixed sheep/goats/cattle/buffalos 

/Porcines 
1 

Min-max 50 20 190 40 140 

average 50 20 190 40 140 

 

 Total number 

Bovines 3767 

Calves 416 
Goats 4110 
Sheep 4387 
Buffalos 40 
Porcines 140 

 
Tables (11 & 12) : composition of surveyed livestock units (n=58) in terms of livestock species 
and numbers per livestock farm and total number of farmed livestock per species. 
 
The capacity, and therefore the size of the livestock holdings, was also estimated using the 
Animal Units coefficient as described above. The sampled (58) livestock units were grouped 
and classified into 5 Animal Units (AU) scored classes as follows:  
a) 0-60 (AU) 
 b) 61-120  (AU) 
c) 121-180 (AU),  
d) 181-240  (AU)and  
e) 241-300 (AU).  
Circa 88% of the sampled livestock holdings corresponds to the first (3) categories, with the 
largest percentage (41%) relating to holdings of class 0-60. (fig. 19).   
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Fig 19.. Distribution of livestock holdings size in the surveyed area (n=58) given in AU coefficient values. 

 
ü Losses in agricultural capital from the bear  

 
Regarding the losses of livestock capital from brown bear depredation (photos 5,6) the 
questionnaires collected data on the annual number of animals lost over a 9y period from 
2012 to 2020 (with an additional record from the year 2001) in a sample of 58 breeders and 
22 beekeepers. No losses have been recorded/reported on crop production. 
Regarding livestock breeders in order for the data to be processed correctly, it was necessary 
to make the following assumptions for producers with coded numbers S13 and S56 who had 
given a vague answer as to the year of loss of the animals and to S8 for whom the information 
is not confirmed.  
For producer S13, a combination of data from the Case Record Database from the Rodopi 
Mountain Range NP Management Agency and the ELGA official data base was used and its 
damage was recorded in 2016 according to the data recorded in the data base. For producers 
S8 and S56 it was preferred not to use their information as it could not be confirmed.  

  
Fotos 5 & 6: bear damage on beehives and porcine in Rodopi Mountain Range NP. 
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Of the 58 interviewed livestock ÂÒÅÅÄÅÒÓȟ σς ÒÅÐÏÒÔÅÄ ÁÔÔÁÃËÓ ÂÙ ÂÅÁÒÓ ɉʉρ Ѐ υςɊȟ ×ÈÉÌÅ ÏÆ 
the 22 interviewed beekeepers, 15 reported bear damage ɉʉς Ѐ ρυɊȢ 4ÈÅ ÁÂÓÏÌÕÔÅ ÎÕÍÂÅÒ 
of total bear attacks is shown in Table 13. The same table calculates the absolute number of 
animal losses per year with losses of 166 livestock animals and 113 bee colonies 
(beehives). 
 

 Total number of bear attacks 
  

Total losses 

years Livestock raisers beekeepers Livestock beehives 

2001 1  1   

2012 1  1   

2013 1  1   

2014 3  3   

2015 2  5   

2016 2 1 14 4 

2017 2 4 2 25 

2018 14 2 37 26 

2019 8 3 33 40 

2020 18 5 69 18 

ʅˏ˄ˇ˂ˇ 52 15 166 113 

GD total  67 279 

 
 Table 13: absolute number of total bear attacks and absolute numbers of animal losses per 
year in the interviewed farmers. 
 
ü Attacks on livestock facilities  

 
Questionnaires and interviews with livestock producers provided information about the 
size of livestock capital loss from bears depredation but also about the frequency of bear 
attacks in livestock facilities. 
As the different species need different grazing and husbandry conditions, it was chosen by 
all the holdings (goats, sheep, goats, sheep, cattle & sheep-cattle) to separate the owners' 
flocks of sheep and cattle to make it easier to quantify the losses. Thus the holdings were 
clustered as follows: GOATS / SHEEP 3 flocks, GOATS 3 flocks, SHEEP 2 flocks, Cattle 23 
flocks and BEES 15. 
Therefore, the bear effect was estimated over a total of 31 herds and the average annual 
number of attacks per producer was estimated at 1.43 attacks (0-18 attacks, SD 0.67), 
while the average annual loss in number of animals per herd was 4.46 animals (range 0-69 
animals, SD 7.58) with some fluctuations in variability according to fig 20. 
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fig 20. Average annual bear attacks and livestock losses for interviewed livestock raisers (n=58) 
 
Figure 21 shows that a percentage of 3.45% of livestock breeders suffer losses which 
correspond to numbers higher than or equal to 5% of the total livestock capital by producer. 
The majority percentage of producers (46.55%) reported zero losses, followed by 36.21% 
of producers with losses ranging between 1 - 4.99%. 
Of all the livestock species, the cattle herds present the highest losses, which is logical as 
cattle represents the largest percentage of livestock exploitation type in the area of RMNP. 
This can be also crosschecked from the proportion of livestock farms in the sample, 72% of 
producers are engaged in cattle breeding (while the remaining 28% run other types of 
livestock farms/holdings ). 
Fig. 21: Average annual livestock losses per interviewed livestock breeder (n=58) 
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ü Bear Attacks on apiaries  
 
Twenty-two (22) beekeepers were interviewed during the questionnaire survey in RMNP, 
(3) of which had small sized beekeeping units (~ 25 beehives) while the rest had larger units 
ranging to > 1000 beehives. Only 2 out of 22 beekeepers declared a sedentary status (non-
transhumant) while all the rest follow seasonal movements following the blossoming 
periods. Of the 22 interviewed beekeepers, fifteen (15) suffered bear damage while the 
remaining 17 did not (fig. 22). 
According to the Livestock Insurance Regulation of ELGA ('ÏÖÅÒÎÍÅÎÔ 'ÁÚÅÔÔÅ ρφφω Ⱦ ɛ Ⱦ 

27-7-2011) the bee swarms are 
compensated following damage 
due to natural causes with a 
minimum threshold of five (5) 
bee swarms. In addition to the 
damage to the bee swarms, the 
partial or total destruction of 
the beehive box is also equally 
considered as part of the 
damage and therefore fully 
compensated as well. (art.  6 
par. 1a of the same Government 
Gazette). 
 
Fig.22: Frequency of bear damage 
to beehives among the surveyed 
beekeepers (n=22) 

 
 

ü Farmers attitudes towards national damage compensation system . 
 

In general, based on the questionnaires outcome, there is a general dissatisfaction on behalf 
of farmers regarding the operation of ELGA and more specifically regarding the 

compensation 
procedure and 
criteria . This 
outcome is depicted 
in fig. 23 showing 
that the largest 
percentage of 

interviewed 
producers (47%), are 
not satisfied with the 
way ELGA operates 
whereas 24% did not 
give a concrete 
answer, and 21% feel 

moderate 
satisfaction in 
relation to the 

aforementioned institution and just 9% of all producers (mainly livestock breeders) 
expressed a moderate satisfaction attitude with the exception of just one who was fully 
positive. Fig.23: Farmers attitudes towards national damage compensation system, 
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The main reasons for this dissatisfaction are shown in fig. 24. The largest percentage of 
dissatisfaction in mainly wrongly related to the fact/farmers perception that ELGA does not 
compensate at all. Dissatisfaction still persists even in the case of effective compensation 
because of the small compensation amount. Some of the reasons for non-compensation from 
ELGA as recorded from the collected testimonies through the questionnaires are related a) 
to the young age of the depredated livestock b) to non-eligible age categories c) if the 
depredated animal is found days later and has been eaten by dogs, c) to the fact that the 
animal is not found in one piece d) to causes of death other than disease or wildlife attack e) 
to the official deadline is (48h after the damage) expiration f) to the producerȭÓ lack of 
insurance fees payment g) to total losses that exceed annual threshold.  
 
Fig. 24: Main categories of dissatisfaction reasons among all farmers categories vs the current damage 
compensation system. 

 
ü Protection measures  

Taking appropriate measures to guard and protect the herd is the only way to avoid the 
negative effects of wildlife attacks, especially bears, on livestock and the consequent 
escalation of the conflict between producers and wildlife. Questionnaires dissemination 
allowed the collection of important information on preventive and proactive measures used 
by the producers in the RMNP area, which can be briefly described as follows: 
 
ü Herd surveillance  

 
Guarding and monitoring of the herd is one of the traditional and most effective ways to 
protect the herd. The intensity of custody-supervision depends on local conditions and needs 
of livestock farms. The vast majority of holdings (52.59%) are constantly supervised during 
grazing either by the owner of the livestock unit or by a relative or hired shepherd, 31.90% 
keep the herd occasionally in the pasture, 7.76 % of producers keep their herd only in the 
sheepfold while only a small percentage of 3.45% choose the constant surveillance of the 
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employing 3 people in custody, 10% of the livestock breeders choosing 1-2 people for flock 
surveillance and the remaining 10% chose from 3 to 5 persons for flock surveillance. 
 
ü Animal overnight: Type of installation - surveillance  

 
According to the interviewed producers in order to protect their livestock flock during the 
nigh hours, they gather them either in stables or in makeshift facilities or only inside fenced 
areas. Both in winter and summer most producers chose stables for the flocks overnight. 
Only in summer, in case a stable is not available, a larger percentage of producers prefer 
either to avoid animals overnight outdoors or to use a temporary facility. 
 
Of the fences used for keeping livestock gathered overnight in winter , there is a higher 
preference to be kept in yards, while in summer in more makeshift facilities. While there is 
not much seasonal difference between summer and winter regarding the stay of breeders 
with their animals overnight, the overnight supervision of livestock is preferred to be done 
by their owners. The only difference observed is that in summer season a larger percentage 
of producers loosen the overnight surveillance and leave the animals unattended.  
 
Regarding the overnight stay of the animals outside the premises, a practice that usually 
concerns the calves, the results showed that the largest percentage of producers, especially 
in winter, does not follow this practice and stables their animals normally. The percentages 
vary in the summer when the percentage of producers who will leave small animals out of 
the premises increases.  
 
ü Disposal of dead livestock  

 
Breeders have traditionally disposed of dead livestock by dumping them outdoors, a 
common practice that is often used even today. Dead animals have long been a major part of 
the diet of many predators, birds and carnivores. Currently and mainly for public health 
reasons, the common practice is to remove and bury or burn the corpses, thus reducing the 
chances of attracting predators. 
According to the results of the interviews, the producers in a larger percentage choose the 
burial of the corpses (50%). This is followed by the burning of animals at a rate of 26% and 
this is helped by the "Program for collection and management of productive animals" which 
is promoted in the region of Eastern Macedonia and Thrace, without financial burden to 
producers. A percentage of 16% choose to feed the dead animal to their dogs, 14% discard 
the animals outside the stable, in the pasture, while a very small percentage of 2% discard 
the dead animals in streams. 
 
ü Use of Livestock guard ing dogs (LGDs) 

 
Livestock guarding dogs (photos 7 & 8) are one of the most important preventive measures 
against attacks by large carnivores. Of the total producers, only three do not have dogs to 
protect their animals, while one did not answer the question. Based on the data collected 
through the interviews, the number of LGDs / livestock unit was estimated as: a) absolute 
number of LGDs, b) number of LGDs per 100 livestock, and c) number of LGDs per animal 
unit. Table 14 shows the number of LGDs / livestock holding for all types of holdings.  
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Type of farming 
LGDs 

numbers/holding 
LGDs number /100 
livestock animals 

LGDs number/animal 
unit (AU) 

Total holdings 
ό˄Ґруύ 

Min 0 0 0 

Max 30 16 0,39 

avera
ge 

7,36 5 0,09 

Table 14. number of LGDs / livestock holding for all types of holdings. 
 

  
Photos 7 & 8:  two different types opf LGDs from the traditional breeds in RMNP. 

 

 
 
Figure 21 shows that the largest percentage of producers own from 1-4 LGDs per 100 
livestock animals for the effective protection of their flocks from large ÃÁÒÎÉÖÏÒÅÓȭ attacks. 
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Of the total 425 LGDs available to the interviewed breeders, the largest percentage are male 
animals (Figure 22). It is a general preference of breeders due to the perception that they 
are more focused on their duties which is the protection and surveillance of the herd. This is 

probably due to the fact that females 
in a possible pregnancy will need to 
abstain from their activities for as 
long as the puppies need to be raised. 
Also worrying is the fact that 
breeders have only a small 
percentage (4%) of puppies, which 
makes the herd guarding system 
unsafe, as in a possible mass 
poisoning of the breeder's LGDs they 
have little alternatives with younger 
ones to fill the gap.  
 
Fig. 22: LGDs Sex ratio among the 
surveyed livestock raisers. 
 
The interviewed producers use LGDs 
from different origins (fig. 23). The 

largest percentage of producers (60%) use local LGDs breeds (traditional) which probably 
has to do with the fact that in this way breeders are more confident about the breeders of 
the puppies they receive and therefore the genetic, phenotypic and behavioral 
characteristics of their LGDs when they grow up and become operational. A smaller 
percentage ÏÆ ,'$ȭÓ ÂÒÅÅÄÓ comes from other parts of Greece. 
 
 Fig 23: LGDs breeds origins among the interviewed livestock raisers in RMNP (n=58) 
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One of the most serious problems that breeders face on top of livestock animal losses from 
diseases, wildlife attacks or other causes, is the loss of their LGDs from the use of poisoned 
baits (PB). The percentage of stockbreeders who have experienced incidents of PB use with 
LGDs victims in their herds represents half of the interviewed livestock raisers (52%) a fact 
that shows how the problem remains serious.  
 
The motives and causes that drive the use of poisoned baits are not clear and cannot always 
be elucidated. A large percentage remains unknown (45%). In the recorded cases, a large 
percentage is also motivated by the extermination of competing species and local conflicts 
(with hunters, loggers, etc.) (~12% both incentive categories). Other motives that have been 
recorded are the extermination of stray dogs, the use of pesticides, etc. 
 
Of the 58 breeders interviewed, only five knew the type of poison used (offal, pieces of meat, 
sausage, paraffin capsules with cyanide, meat with glasses and offal). The majority was 
unaware of the types of baits used illegally. 
It is noteworthy that based on the outcome from the report on the Status of Use of Poisoned 
Bait in the National Park of the Rhodope Mountain Range, for the period 2009-2020 
prepared by the Management Authority of the Rhodope Mountains, together with data 
recorded in the year 2021, the losses of dogs are recorded at high numbers (> 115). These 
dogs include all categories: stray, LGDs and hounds. 
 
ü Other pre ventive  measures 

 
Regarding other preventive measures, breeders and beekeepers were asked for the use of 
additional preventive measures in addition to the more traditional ones (LGDs, overnight 
surveillance, fencing etc.). 
The largest percentage of breeders (52%) do not use any other preventive measure, while 
among beekeepers the most common precautionary measure is electric fencing (77%).  
 
Regarding the other categories of preventive measures mentioned by the interviewees are 
the following:  
 
Ɇ ÅÌÅÃÔÒÉÃ ÆÅÎÃÉÎÇ ÁÔ Á ÒÁÔÅ ÏÆ στϷ among all interviewed producers (breeders and 
beekeepers), 
Ɇ certain types of light ing with deterring effects: 17% of all producers, 
Ɇ ÒÁÄÉÏ sound used only by beekeepers (14%), 
Ɇ propane cannon used only by 9% of breeders 
Ɇ other types of shooting guns noise for intimidation used by only 3% of stockbreeders 
Ɇ ÄÏÇÓ ÏÔÈÅÒ ÔÈÁÎ LGDs (2%) 
Ɇ ÁÎÄ in one case breeder manufactured an improvised mechanism: an electric powered 
water cannon.   
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2.3. Creation of the GeoData base (UTH)  
 
The different steps and stages for the Geo Data base elaboration are as follows. 
ü Definition and classification of the different information layers sourced from Corine 

Land Cover Classes (CLC) ɀ at 3 levels (tables 15 and 16). 
 
Table (15). CORINE Land Cover (CLC) classes-3 Level 

 
CLC_C
ODE 

LABEL1 LABEL2 LABEL3 

111 Artificial surfaces Urban fabric Continuous urban fabric 

112 Artificial surfaces Urban fabric Discontinuous urban fabric 

121 Artificial surfaces 
Industrial, commercial and 
transport units 

Industrial or commercial units 

122 Artificial surfaces 
Industrial, commercial and 
transport units 

Road and rail networks and associated land 

123 Artificial surfaces 
Industrial, commercial and 
transport units 

Port areas 

124 Artificial surfaces 
Industrial, commercial and 
transport units 

Airports 

131 Artificial surfaces 
Mine, dump and construction 
sites 

Mineral extraction sites 

132 Artificial surfaces 
Mine, dump and construction 
sites 

Dump sites 

133 Artificial surfaces 
Mine, dump and construction 
sites 

Construction sites 

141 Artificial surfaces 
Artificial, non-agricultural 
vegetated areas 

Green urban areas 

142 Artificial surfaces 
Artificial, non-agricultural 
vegetated areas 

Sport and leisure facilities 

211 Agricultural areas Arable land Non-irrigated arable land 

212 Agricultural areas Arable land Permanently irrigated land 

213 Agricultural areas Arable land Rice fields 

221 Agricultural areas Permanent crops Vineyards 

222 Agricultural areas Permanent crops Fruit trees and berry plantations 

223 Agricultural areas Permanent crops Olive groves 

231 Agricultural areas Pastures Pastures 

241 Agricultural areas 
Heterogeneous agricultural 
areas 

Annual crops associated with permanent crops 

242 Agricultural areas 
Heterogeneous agricultural 
areas 

Complex cultivation patterns 

243 Agricultural areas 
Heterogeneous agricultural 
areas 

Land principally occupied by agriculture, with significant 
areas of natural vegetation 

244 Agricultural areas 
Heterogeneous agricultural 
areas 

Agro-forestry areas 

311 
Forest and semi 
natural areas 

Forests Broad-leaved forest 

312 
Forest and semi 
natural areas 

Forests Coniferous forest 

313 
Forest and semi 
natural areas 

Forests Mixed forest 

321 
Forest and semi 
natural areas 

Scrub and/or herbaceous 
vegetation associations 

Natural grasslands 
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CLC_C
ODE 

LABEL1 LABEL2 LABEL3 

322 
Forest and semi 
natural areas 

Scrub and/or herbaceous 
vegetation associations 

Moors and heathland 

323 
Forest and semi 
natural areas 

Scrub and/or herbaceous 
vegetation associations 

Sclerophyllous vegetation 

324 
Forest and semi 
natural areas 

Scrub and/or herbaceous 
vegetation associations 

Transitional woodland-shrub 

331 
Forest and semi 
natural areas 

Open spaces with little or no 
vegetation 

Beaches, dunes, sands 

332 
Forest and semi 
natural areas 

Open spaces with little or no 
vegetation 

Bare rocks 

333 
Forest and semi 
natural areas 

Open spaces with little or no 
vegetation 

Sparsely vegetated areas 

334 
Forest and semi 
natural areas 

Open spaces with little or no 
vegetation 

Burnt areas 

335 
Forest and semi 
natural areas 

Open spaces with little or no 
vegetation 

Glaciers and perpetual snow 

411 Wetlands Inland wetlands Inland marshes 

412 Wetlands Inland wetlands Peat bogs 

421 Wetlands Maritime wetlands Salt marshes 

422 Wetlands Maritime wetlands Salines 

423 Wetlands Maritime wetlands Intertidal flats 

511 Water bodies Inland waters Water courses 

512 Water bodies Inland waters Water bodies 

521 Water bodies Marine waters Coastal lagoons 

522 Water bodies Marine waters Estuaries 

523 Water bodies Marine waters Sea and ocean 

 
 
Table (16). CORINE Land Cover (CLC) classes  
 

Value LABEL3 CODE_18 

1 Continuous urban fabric 111 

2 Discontinuous urban fabric 112 

3 Industrial or commercial units 121 

4 Road and rail networks and associated land 122 

5 Port areas 123 

6 Airports 124 

7 Mineral extraction sites 131 

8 Dump sites 132 

9 Construction sites 133 

10 Green urban areas 141 

11 Sport and leisure facilities 142 

12 Non-irrigated arable land 211 

13 Permanently irrigated land 212 

14 Rice fields 213 
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Value LABEL3 CODE_18 

15 Vineyards 221 

16 Fruit trees and berry plantations 222 

17 Olive groves 223 

18 Pastures 231 

19 Annual crops associated with permanent crops 241 

20 Complex cultivation patterns 242 

21 Land principally occupied by agriculture, with significant areas of natural vegetation 243 

22 Agro-forestry areas 244 

23 Broad-leaved forest 311 

24 Coniferous forest 312 

25 Mixed forest 313 

26 Natural grasslands 321 

27 Moors and heathland 322 

28 Sclerophyllous vegetation 323 

29 Transitional woodland-shrub 324 

30 Beaches, dunes, sands 331 

31 Bare rocks 332 

32 Sparsely vegetated areas 333 

33 Burnt areas 334 

34 Glaciers and perpetual snow 335 

35 Inland marshes 411 

36 Peat bogs 412 

37 Salt marshes 421 

38 Salines 422 

39 Intertidal flats 423 

40 Water courses 511 

41 Water bodies 512 

42 Coastal lagoons 521 

43 Estuaries 522 

44 Sea and ocean 523 
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ü GIS layers processing, storage in the Geo Data base and elaboration of the mapped and 
scored version of the selected environmental variables classification, necessary for the 
statistical analyses in Rodopi and Prespa National Parks project sub-areas (maps 2-14 for 
RMNP and 16-25 for MBPNP). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Map 1.  Rodopi National Park area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Map 2.  Elevation -altitude classification in RMNP 
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Map 3.  Aspect classification in RMNP 
 

 
Map 4.  Distance from villages classification in RNMP 
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Map 5.  Distance from main roads classification in RMNP 

 
 

Map 6.  Distance from forest roads classification in RNMP 
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Map 7.  Distance from farms classification in RMNP 

Map 8.  Distance from rivers classification in RNMP 
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Map 

9.  CORINE Land Cover (CLC)-land uses-habitat types classification in RNMP 
 
 
Map 10.  Habitat/habitat types classification in RNMP 
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Map 11.  Bovine-Cattle density classification in RNMP 

 
Map 12.  Goat ÆÌÏÃËÓȭ density classification in RNMP 
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Map 13.  Mean annual temperature classification in RNMP 

 
Map 14.  Precipitation classification in RNMP 
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Map 15.  Prespes National Park area 
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Map 16.  Elevation -altitude classification in MBPNP 
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Map 17.  Aspect classification in MBPNP 
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Map 18.  Distance from villages classification in MBPNP 
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Map 19.  Distance from main roads classification in MBPNP 
 










































































































































