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ɜɞɦɢɣɠ ɜɪɚɥɥɚɬɞɢɚ ɮɭɫɢɣɨɭ ɩɞɪɢɛɚɤɤɨɦɬɨɫ 
ɣɚɢ ɭɝɚɬɱɦ 

ɜɞɦɢɣɠ ɝɢɞɭɡɭɦɫɠ ɭɝɚɬɱɦ 

 

1ʂ ɚɦɚɡɞɱɪɠɫɠ 

ɫɯɞɝɢɨɭ ɝɢɚɯɞɢɪɢɫɠɫ ɣɢɦɝɭɦɱɦ ɩɤɠɥɥɭɪɚɫ 
ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ ɩʋʐɻʈʡʉ ʐʋʑ  

ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ ɉEL04)  
 

 

ɫʐʗɿʅʋ ρ ɀ ɩɻʍɻɿʋʐʘʋ τ 
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ɞɪɜɨȡ ρʂ ɚɦɚɡɞɱɪɠɫɠ ɫɯɞɝɢɱɦ ɝɢɚɯɞɢɪɢɫɠɫ ɣɢɦɝɭɦɱɦ ɩɤɠɥɥɭɪɚɫ ɤɞɣɚɦɱɦ 
ɚɩɨɪɪɨɠɫ ɩɨɬɚɥɱɦ ɬɱɦ ɭɝɚɬɢɣɱɦ ɝɢɚɥɞɪɢɫɥɚɬɱɦ ɠɩɞɢɪɨɭȟ ɝɭɬɢɣɠɫ ɫɬɞɪɞɚɫ 
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ɣɚɬɚɪɬɢɫɠ ρʂʏ ɚɦɚɡɞɱɪɠɫɠɫ ɫɯɞɝɢɨɭ ɝɢɚɯɞɢɪɢɫɠɫ ɣɢɦɝɭɦɱɦ ɩɤɠɥɥɭɪɚɫ ɬɱɦ 
ɤɞɣɚɦɱɦ ɚɩɨɪɪɨɠɫ ɩɨɬɚɥɱɦ ɬɨɭ ɭɝɚɬɢɣɨɭ ɝɢɚɥɞɪɢɫɥɚɬɨɫ ɝɭɬɢɣɠɫ ɫɬɞɪɞɚɫ 
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ɫɬɚɝɢɨ ρ ɀ ɩɚɪɚɝɨɬɞɨ τȡ ɩɤɠɥɥɭɪɢɣɚ ɭɝɪɨɜɪɚɮɠɥɚɬɚ 

 

ɬɞɯɦɢɣɠ ɞɣɡɞɫɠ 

 

ɚʉɻʃʀʖʍʙʎʀʅʏȡ 

ɳʆɿʋʎʂ ɠʈʀʍʋʈʂʉʚɻ ɩɻʍɻʐʂʍʙʎʀʅʏ 

ɞʆɿȢ ρ 31/07/2023  ɚʍʔʅʆʙ ɳʆɿʋʎʂ 

ɞʆɿȢ 2 30/0 9/2023  2ʂ ɳʆɿʋʎʂ 
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ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 
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ɚȾɚ ɬʚʐʇʋʏ ɣʇʚʈɻʆɻ 
ɚʍʅʃʈʝʏ  

ɬʀʞʔʋʑʏ Ⱦ ɯʗʍʐʂ 

 ɬɞɭɯɠ   

1 ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ  %,πτͺɩπ4_T1 

 ɯɚɪɬɞɫ   

1 
 ɯʗʍʐʂʏ ɚʌʀʅʆʝʉʅʎʂʏ ɫʔʂʈɻʐʋʌʋʚʂʎʂʏ ɣʝʈɼʖʉȟ 
ɣʇʗɿʖʉ ɭɿʍʋɾʍɻʒʅʆʋʞ ɝʅʆʐʞʋʑ ʆɻʅ ɭʌʋʇʀʆʗʉʖʉ 

1:3000000 EL04ͅ ɩπτ_ɯ1 

2 
 ɯʗʍʐʂʏ ɣɻʐɻʉʋʈʙʏ ɚʍʅʃʈʡʉ CN ɾʅɻ ʈʀʎʘʀʏ ʎʑʉʃʙʆʀʏ 
ʑɾʍɻʎʚɻʏ  ɉ ɬʞʌʋʑ ɢɢɊ 

1:3000000 EL04ͅ ɩπτ_ɯ2 
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2.2.4 ɽɳɼɯɿɳʅ ɮʃʁʄʄʁɷʅ 8 
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EL04_ɩπτ_T1 ɀ 1 

1  ɞɢɫɚɜɱɜɠ 

1.1 ɚɦɬɢɣɞɢɥɞɦɨ ɳɣɡɞɫɠɫ 

ɠ ʌɻʍʋʞʎɻ ʘʆʃʀʎʂ ɻʉɻʒʘʍʀʐɻʅ ʎʐʂ ɿʅɻɿʅʆɻʎʚɻ ʌɻʍɻɾʖɾʙʏ ʌʇʂʈʈʑʍʋɾʍɻʒʂʈʗʐʖʉ ʑʕʂʇʙʏȟ ʈʘʎʂʏ 

ʆɻʅ ʔɻʈʂʇʙʏ ʌʅʃɻʉʝʐʂʐɻʏ ʑʌʘʍɼɻʎʂʏȟ ʎʐʅʏ ʃʘʎʀʅʏ ʀʉɿʅɻʒʘʍʋʉʐʋʏ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɉɭɝɊ 

ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ. ɨʅ ʃʘʎʀʅʏ ɻʑʐʘʏ ʆɻʃʋʍʚʁʋʉʐɻʅ ʈʀ ɼʗʎʂ ʐʅʏ ɟʡʉʀʏ ɝʑʉʂʐʅʆʗ ɭʕʂʇʋʞ 

ɣʅʉɿʞʉʋʑ ɩʇʂʈʈʞʍɻʏ ɉɟɝɭɣɩɊȟ ʎʀ ʎʑʉɿʑɻʎʈʝ ʈʀ ʗʇʇɻ ʆʍʅʐʙʍʅɻȟ ɾʀʖʈʋʍʒʋʇʋɾʅʆʗ ʆɻʅ ʑɿʍʋʇʋɾʅʆʗȢ 

ɜʅɻ ʐʋʉ ʎʆʋʌʝ ɻʑʐʝȟ ɿʅɻʈʋʍʒʡʉʀʐɻʅ ʐʋ ʑɿʍʋɾʍɻʒʅʆʝ ɿʚʆʐʑʋ ʆɻʅ ʋʅ ʑʌʋʇʀʆʗʉʀʏ ɻʉʗʉʐʂ ʝʇʖʉ ʐʖʉ 

ʆʝʈɼʖʉ ʐʋʑ ɿʅʆʐʞʋʑȟ ʆɻʅ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʐʑʌʅʆʙ ʌʍʋʎʘɾɾʅʎʂ ʌʇʂʈʈʑʍʅʆʋʞ ʀʌʀʅʎʋɿʚʋʑ ʌʋʑ ʑʇʋʌʋʅʀʚ 

ʐʋ ʇʋɾʅʎʈʅʆʝ (%#-HMS. ɫʀ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂȟ ɾʅɻ ɿʀɿʋʈʘʉʋ ʑʀʐʋɾʍʗʒʂʈɻ ʎʔʀɿʅɻʎʈʋʞȟ ʀʒɻʍʈʝʁʀʐɻʅ ʂ 

ʎʑʉɿʑɻʎʐʅʆʙ ʈʘʃʋɿʋʏ SCS-#. ʆɻʅ ʈʋʉɻɿʅɻʚʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ, ɻʌʝ ʐʂʉ ʋʌʋʚɻ ʌɻʍʗɾʋʉʐɻʅ 

ʌʇʂʈʈʑʍʋɾʍɻʒʙʈɻʐɻ ʎʐʅʏ ʀʊʝɿʋʑʏ ʝʇʖʉ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉȟ ʌʋʑ ʎʐʂ ʎʑʉʘʔʀʅɻ ɿʅʋɿʀʞʋʉʐɻʅ ʆɻʐʗ 

ʈʙʆʋʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ ʈʘʔʍʅ ʐʂʉ ʘʊʋɿʋ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʇʀʆʗʉʂʏ. 

ɣʞʍʅʋ ʁʂʐʋʞʈʀʉʋ ʐʂʏ ʈʀʇʘʐʂʏ ʀʚʉɻʅ ʐɻ ʌʇʂʈʈʑʍʋɾʍɻʒʙʈɻʐɻ ʝʇʖʉ ʐʖʉ ʆʝʈɼʖʉ ʀʅʎʝɿʋʑ ʐʖʉ ɟɝɭɣɩȟ 

ʆɻʃʡʏ ʆɻʅ ʐʖʉ ʀʉɿʅʗʈʀʎʖʉ ɉʀʉʐʝʏ ʐʖʉ ʋʍʚʖʉ ʐʖʉ ɟɝɭɣɩɊ ʆʝʈɼʖʉȢ ɬɻ ʀʉ ʇʝɾʖ ʌʇʂʈʈʑʍʋɾʍɻʒʙʈɻʐɻ 

ɻʌʋʐʀʇʋʞʉ ɿʀɿʋʈʘʉʋ ʀʅʎʝɿʋʑ ʐʖʉ ʑɿʍɻʑʇʅʆʡʉ ʈʋʉʐʘʇʖʉȟ ʌʋʑ ʃɻ ɻʉɻʌʐʑʔʃʋʞʉ ʎʐʋ ʀʌʝʈʀʉʋ ʎʐʗɿʅʋ 

ʐʋʑ ʘʍɾʋʑ ɾʅɻ ʐʂʉ ʆɻʐʗʍʐʅʎʂ ʐʖʉ ɯɻʍʐʡʉ ɞʌʅʆʅʉɿʑʉʝʐʂʐɻʏ ɩʇʂʈʈʞʍɻʏ ʆɻʅ ɯɻʍʐʡʉ ɣʅʉɿʞʉʋʑ 

ɩʇʂʈʈʞʍɻʏȟ ʎʞʈʒʖʉɻ ʈʀ ʐʋ ʗʍʃʍʋ φ ʐʂʏ ɨɿʂɾʚɻʏ-ɩʇɻʚʎʅʋ ςππχȾφπȾɞɣȢ 

ɫʐʂʉ ʌɻʍʋʞʎɻ ʘʆʃʀʎʂ ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʐʋ ɾʀʉʅʆʝ ʈʀʃʋɿʋʇʋɾʅʆʝ ʌʇɻʚʎʅʋ ʐʂʏ ɿʅɻɿʅʆɻʎʚɻʏ ʌɻʍɻɾʖɾʙʏ 

ʌʇʂʈʈʑʍʋɾʍɻʒʂʈʗʐʖʉ, ʀʊʂɾʋʞʉʐɻʅ ʐɻ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʋʅ ʌɻʍɻɿʋʔʘʏ ʐʂʏ ʈʀʇʘʐʂʏȟ ʆɻʅ ɿʚʉʋʉʐɻʅ 

ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʝʇʖʉ ʐʖʉ ʇʀʆɻʉʡʉȢ ɬɻ ɻʉɻʇʑʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʖʉ 

ʑɿʍʋʇʋɾʅʆʡʉ ʌʍʋʎʋʈʋʅʡʎʀʖʉ ɿʚʉʋʉʐɻʅ ʎʀ ɩɻʍʗʍʐʂʈɻȢ 

1.2 ɨɥɚɝɚ ɥɞɤɞɬɠɫ 

ɠ ʋʈʗɿɻ ʀʆʌʝʉʂʎʂʏ ʐʂʏ ʈʀʇʘʐʂʏ ʌʋʑ ʎʑɾʆʍʋʐʙʃʂʆʀ ɻʌʝ ʐʂʉ ɣʋʅʉʋʌʍɻʊʚɻȟ ʘʔʀʅ ʖʏ ʀʊʙʏȡ 

¶ ɚʌʝ ʐʋ ɾʍɻʒʀʚʋ ɜȢ ɣɚɪɚɛɨɣɭɪɠɫ Ǫ ɫɭɦɞɪɜɚɬɞɫ ɫɭɥɛɨɭɤɨɢ ɥɠɯɚɦɢɣɨɢ ɚȢɞȢ 

o ɢʖʗʉʉʂʏ ɣɻʍɻɼʋʆʞʍʂʏȟ ɝʍȢ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏȟ ɭɿʍʋʇʝɾʋʏ B.Sc. M.Sc DIC Ph.D 

o ɝʂʈʙʐʍʂʏ ɣɻʇʋɿʋʞʆɻʏȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɞɥɩ 

o ɦʅʆʝʇɻʋʏ ɥɻʇɻʐʘʎʐɻʏȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɞɥɩ 

o ɜʀʡʍɾʅʋʏ ɣɻʍɻɼʋʆʞʍʂʏȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏȟ -3Ã 

o "ÒÁÎÉÓÌÁÖ 4ÏÄÏÒÏÖÉÃȟ ɥʂʔɻʉʋʇʝɾʋʏ ɥʂʔɻʉʅʆʝʏȟ BEng MSc, GIS expert 

o ɢʖʗʉʉʂʏ ɥʌʗʒɻʏȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏȟ -3Ã 

o ɜʀʡʍɾʅʋʏ ɩɻʍʅʎʝʌʋʑʇʋʏȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏȟ ɭɿʍʋʇʝɾʋʏȟ MSc Phd 

o ɡʀʝɿʖʍʋʏ ɟɻʍʆɻɿʋʞʇɻʏȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɞɥɩȟ MSc Water Resources ETHZ 

o ɜʀʖʍɾʚɻ ɩɻʌɻɿʋʉʅʆʋʇʗʆʂȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɞɥɩȟ MSc ɞʌʅʎʐʙʈʂ ʆɻʅ ɬʀʔʉʋʇʋɾʚɻ 

ɭɿɻʐʅʆʡʉ ɩʝʍʖʉ ɞɥɩ 

o ɞʑʗɾɾʀʇʋʏ ɛɻʎʅʇʀʚʋʑȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɩɻʉȢ ɩɻʐʍʡʉȟ MSc ɞʌʅʎʐʙʈʂ ʆɻʅ ɬʀʔʉʋʇʋɾʚɻ 

ɭɿɻʐʅʆʡʉ ɩʝʍʖʉ ɞɥɩ 

o ɲʉʉɻ-ɝʘʎʌʋʅʉɻ ɛʀʉʀɿʚʆʂȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɞɥɩȟ MSc Management, Warwick 

Business School 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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o ɣʋʍʚʉɻ-ɣʖʉʎʐɻʉʐʚʉɻ ɝʍɻʆʗʆʂȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɞɥɩ 

o ɥɻʍʚʉɻ ɩʗʎʅʋʑ ɣʀʒɻʇʚɿʋʑȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɚɩɡȟ MSc ɜʀʖʐʀʔʉʅʆʝʏ 

o ɜʀʡʍɾʅʋʏ ɥɻʍʆʝʌʋʑʇʋʏ-ɫɻʍʚʆɻʏȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɞɥɩȟ MSc Fluid Mechanics, 

Imperial  College London 

¶ ɚʌʝ ʐʋ ɾʍɻʒʀʚʋ %.6%#/ ɚɦɱɦɭɥɠ ɞɬɚɢɪɞɢɚ ɩɪɨɫɬɚɫɢɚɫ ɣɚɢ ɝɢɚɯɞɢɪɢɫɠɫ 

ɩɞɪɢɛɚɤɤɨɦɬɨɫ ɚȢ%Ȣ 

o ɜʀʡʍɾʅʋʏ ɣʋʐʁɻɾʀʡʍɾʂʏȟ ɛʅʋʇʝɾʋʏȟ ɩʀʍʅɼɻʇʇʋʉʐʋʇʝɾʋʏȟ 0È$  

o ɫʌʑʍʚɿʖʉ ɩɻʌɻɾʍʂɾʋʍʚʋʑȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏ ɞɥɩȟ ɥʂʔɻʉʅʆʝʏ ɩʀʍʅɼʗʇʇʋʉʐʋʏ MSc, 

ɥʂʔɻʉʅʆʝʏ ɭɿɻʐʅʆʡʉ ɩʝʍʖʉ DiplȢȟ ɨʅʆʋʉʋʈʚɻ ɩʀʍʅɼʗʇʇʋʉʐʋʏ MLitt  

o ɥʅʔʗʇʂʏ ɥɻʍʋʑʇʗʆʂʏȟ ɛʅʋʇʝɾʋʏ ɩɻʉȢ ɚʃʂʉʡʉȟ ɬʀʔʉʋʇʝɾʋʏ ɀ ɢʔʃʑʋʇʝɾʋʏ 

o ɡʀʋɿʝʐʂ ɛʘʍɾʋʑȟ ɩʋʇʅʐʅʆʝʏ ɥʂʔɻʉʅʆʝʏȟ ɞʌʅʎʐʙʈʂ Ǫ ɬʀʔʉʋʇʋɾʚɻ ɭɿɻʐʅʆʡʉ ʌʝʍʖʉ MSc 

o ɣʖʉʎʐɻʉʐʚʉɻ ɩʑʍɾʗʆʂȟ ɜʀʖʇʝɾʋʏ MSc ɯʂʈʀʚɻȟ ɬʀʔʉʋʇʋɾʚɻ ʆɻʅ ɝʅɻʔʀʚʍʅʎʂ ɩʀʍʅɼʗʇʇʋʉʐʋʏ 

o ɚʉʐʡʉʂʏ ɚʍɼɻʉʚʐʂʏȟ ɜʀʖʇʝɾʋʏȾ ɩʀʍʅɼɻʇʇʋʉʐʋʇʝɾʋʏ MSc ɞʒɻʍʈʋʎʈʘʉʂ ɜʀʖʇʋɾʚɻ 

o ɣʖʉʎʐɻʉʐʚʉɻ ɣɻɼʋʞʍʂȟ ɜʀʖʇʝɾʋʏ -Sc 

¶ ɯʍʙʎʐʋʏ ɫɻʇʝɾʅɻʉʉʋʏȟ ɚɾʍȢ ɬʋʌʋɾʍʗʒʋʏ ɥʂʔɻʉʅʆʝʏ ɞɥɩ 

¶ ɥɻʍʚɻ-ɛɻʎʅʇʅʆʙ ɣɻʍɻʆʡʎʐɻȟ ɚɾʍȢ ɬʋʌʋɾʍʗʒʋʏ ɥʂʔɻʉʅʆʝʏ ɚɩɡ 

¶ ɛɻʎʚʇʀʅʋʏ ɩʀʍʇʘʍʋʏȟ ɜʀʖʇʝɾʋʏ 

¶ ɣʖʉʎʐɻʉʐʚʉʋʏ ɣʋʐʎʝɼʋʑʇʋʏȟ ɜʀʖʌʝʉʋʏ 

¶ ɚʌʝ ʐʋ ɾʍɻʒʀʚʋ ɨɥɢɣɪɨɦ ɫɭɥɛɨɭɤɨɢ ɩɞɪɢɛɚɤɤɨɦɬɨɫ ɚȢɞȢ 

¶ ɚʌʋʎʐʋʇʚɻ ɩɻʌɻɿʋʞɿʂȟ ɝɻʎʋʇʝɾʋʏ ɀ ɩʀʍʅɼɻʇʇʋʉʐʋʇʝɾʋʏ ɚɩɡ 

¶ ɫʐʘʍɾʅʋʏ ɝʅɻʈɻʉʐʝʌʋʑʇʋʏȟ ɝɻʎʋʇʝɾʋʏ ɀ ɩʀʍʅɼɻʇʇʋʉʐʋʇʝɾʋʏ ɚɩɡ 

¶ ɣʖʉʎʐɻʉʐʚʉʋʏ ɣɻʍʑʎʐʅʉʗʆʂʏȟ ɜʀʖɾʍʗʒʋʏ -3Ã 

¶ ɚʉɻʎʐʗʎʅʋʏ ɥɻʇʗʈʂʏȟ ɝɻʎʋʇʝɾʋʏ ɀ ɩʀʍʅɼɻʇʇʋʉʐʋʇʝɾʋʏ ɚɩɡ 

¶ ɫʐʘʒɻʉʋʏ ɫʐʀʒɻʉʚɿʂʏȟ ɝɻʎʋʇʝɾʋʏ 0È$ 

¶ ɯʍʑʎʋʞʇɻ ɯɻʐʁʂʔʍʅʎʐʗʆʂȟ ɝɻʎʋʇʝɾʋʏ -Sc 

¶ ɛɻʎʚʇʀʅʋʏ ɚʇʀʊɻʉɿʍʚɿʂʏȟ ɚɾʍʋʉʝʈʋʏ Ǫ ɬʋʌʋɾʍʗʒʋʏ ɥʂʔɻʉʅʆʝʏ ɚɩɡȟ MSc 

¶ ɚʌʝ ʐʋ ɾʍɻʒʀʚʋ ɨɥɢɣɪɨɦ ɨɢɣɨɦɨɥɢɣɞɫ ɣɚɢ ɚɦɚɩɬɭɧɢɚɣɞɫ ɥɞɤɞɬɞɫ ɚȢɞȢ 

¶ ɚʉʐʡʉʅʋʏ ɬʋʍʐʋʌʚɿʂʏȟ ɨʅʆʋʉʋʈʋʇʝɾʋʏȟ M.A. 

 

ɞʌʅʆʋʅʉʖʉʚɻȡ 

ɜȢ ɣɻʍɻɼʋʆʞʍʂʏ Ǫ ɫʑʉʀʍɾʗʐʀʏ ɫʞʈɼʋʑʇʋʅ ɥʂʔɻʉʅʆʋʚ ɚȢɞȢ 

ɚʇʀʊɻʉɿʍʋʑʌʝʇʀʖʏ ςσ Ǫ ɣɻʅʎɻʍʀʚɻʏȟ ρρυ ςχ ɚʃʙʉɻ  

ɬʂʇȢȡ ςρπ χχυφρσπ  

email: central@gk-consultants.gr  

 

mailto:central@gk-consultants.gr


ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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1.3 ɞɩɢɬɪɨɩɠ ɩɚɪɚɣɨɤɨɭɡɠɫɠɫ ɣɚɢ ɩɚɪɚɤɚɛɠɫ 

ɬʂʉ ʀʌʅʐʍʋʌʙ ɩɻʍɻʆʋʇʋʞʃʂʎʂʏ ɀ ɩɻʍɻʇɻɼʙʏ ɻʌɻʍʐʚʁʋʑʉ ʐɻ ɻʆʝʇʋʑʃɻ ʎʐʀʇʘʔʂ ʐʂʏ ɝȾʉʎʂʏ 

ɩʍʋʎʐɻʎʚɻʏ ʆɻʅ ɝʅɻʔʀʚʍʅʎʂʏ ɭɿʗʐʅʉʋʑ ɩʀʍʅɼʗʇʇʋʉʐʋʏ ʐʋʑ ɭɩɞɦȡ 

¶ ɩɻʍɿʗʇʂ ɚʃɻʉɻʎʚɻȟ ɭʌʗʇʇʂʇʋʏ ʎʐʂ ɝȾʉʎʂ ɩʍʋʎʐɻʎʚɻʏ ʆɻʅ ɝʅɻʔʀʚʍʅʎʂʏ ɭɿʗʐʅʉʋʑ 

ɩʀʍʅɼʗʇʇʋʉʐʋʏȟ ɩɞ ɥɠɯɚɦɢɣɱɦ ʈʀ ɚ˃ ɼɻʃʈʝȢ 

¶ ɮʖʆɻʀʞʏ ɲʉʉɻȟ ɭʌʗʇʇʂʇʋʏ ʎʐʂ ɝȾʉʎʂ ɩʍʋʎʐɻʎʚɻʏ ʆɻʅ ɝʅɻʔʀʚʍʅʎʂʏ ɭɿʗʐʅʉʋʑ ɩʀʍʅɼʗʇʇʋʉʐʋʏȟ ɩɞ 

ɜɞɱɬɞɯɦɢɣɱɦ ʈʀ ɚ˃ɼɻʃʈʝȟ ʈʘʇʋʏȢ 

¶ ɣʋʑʐʍʗʆʂʏ ɫʐʑʇʅɻʉʝʏȟ ɭʌʗʇʇʂʇʋʏ ʎʐʂ ɝȾʉʎʂ ɩʍʋʎʐɻʎʚɻʏ ʆɻʅ ɝʅɻʔʀʚʍʅʎʂʏ ɭɿʗʐʅʉʋʑ 

ɩʀʍʅɼʗʇʇʋʉʐʋʏȟ ɩɞ ɜɞɱɬɞɯɦɢɣɱɦ ʈʀ ɚ˃ɼɻʃʈʝȟ ʈʘʇʋʏȢ 

ɥʀ ɻʉɻʌʇʂʍʖʈɻʐʅʆʋʞʏ ʐʋʑʏȡ 

¶ ɚʃɻʉɻʎʚʋʑ ɞʇʘʉʂȟ ɩʍʋʛʎʐɻʈʘʉʂ ɬʈʙʈɻʐʋʏ ʎʐʂ ɝȾʉʎʂ ɩʍʋʎʐɻʎʚɻʏ ʆɻʅ ɝʅɻʔʀʚʍʅʎʂʏ ɭɿʗʐʅʉʋʑ 

ɩʀʍʅɼʗʇʇʋʉʐʋʏȟ ɩɞ ɜɞɱɬɞɯɦɢɣɱɦ ʈʀ ɚ˃ ɼɻʃʈʝȟ ɩʍʝʀɿʍʋʏ ɞʌʅʐʍʋʌʙʏȢ 

¶ ɥɻʍʚʉʋʏ ɝʅʋʉʞʎʅʋʏȟ ɭʌʗʇʇʂʇʋʏ ʎʐʂ ɝȾʉʎʂ ɩʍʋʎʐɻʎʚɻʏ ʆɻʅ ɝʅɻʔʀʚʍʅʎʂʏ ɭɿʗʐʅʉʋʑ ɩʀʍʅɼʗʇʇʋʉʐʋʏȟ 

ɩɞ ɜɞɱɬɞɯɦɢɣɱɦ ʈʀ ɚ˃ ɼɻʃʈʝȢ 

¶ ɩɻʉɻɾʅʖʐʋʌʋʞʇʋʑ ɜʀʖʍɾʚɻȟ ɭʌʗʇʇʂʇʋʏ ʎʐʂ ɝȾʉʎʂ ɫʔʀɿʅɻʎʈʋʞ ʆɻʅ ɝʅɻʔʀʚʍʅʎʂʏ ɭʌʂʍʀʎʅʡʉ 

ɸɿɻʐʋʏȟ ɩɞ ɩɞɪɢɛɚɤɤɨɦɬɨɫ ʈʀ ɚ˃ɼɻʃʈʝȢ 

ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʂ ʌɻʍɻʆʋʇʋʞʃʂʎʂ ʆɻʅ ʌɻʍɻʇɻɼʙ ʐʖʉ ʌɻʍɻɿʋʐʘʖʉ ʌʍɻɾʈɻʐʋʌʋʅʙʃʂʆʀ ʈʀ ʐʂʉ 

ʐʀʔʉʅʆʙ ʑʌʋʎʐʙʍʅʊʂ ʐʋʑ ɫʑʈɼʋʞʇʋʑ ʐʂʏ ɜʀʉʅʆʙʏ ɜʍɻʈʈɻʐʀʚɻʏ ɮʑʎʅʆʋʞ ɩʀʍʅɼʗʇʇʋʉʐʋʏ ʆɻʅ ɭɿʗʐʖʉ 

ɉɜɜɮɩɭɊ ʎʀ ʃʘʈɻʐɻ ʀʒɻʍʈʋɾʙʏ ʐʂʏ ɨɿʂɾʚɻʏ ςππχȾφπȾɞɣȟ ɼʗʎʀʅ ʐʋʑ ɻʌʝ πρ-07-ςπςς ʎʑʈʒʖʉʂʐʅʆʋʞ 

ʌɻʍʋʔʙʏ ʑʌʂʍʀʎʅʡʉ Ⱥɭʌʂʍʀʎʚʀʏ ɫʑʈɼʋʞʇʋʑ ɭʌʋʎʐʙʍʅʊʂʏ ʐʂʏ ɜʀʉʅʆʙʏ ɜʍɻʈʈɻʐʀʚɻʏ ɮʑʎʅʆʋʞ 

ɩʀʍʅɼʗʇʇʋʉʐʋʏ ʆɻʅ ɭɿʗʐʖʉ ʎʐʂʉ ʆɻʐʗʍʐʅʎʂ ʐʂʏ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ʐʖʉ ɫʔʀɿʚʖʉ ɝʅɻʔʀʚʍʅʎʂʏ 

ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏȻȟ ʈʀʐɻʊʞ ʐʂʏ ɜɜɮɩɭȾɜɝɭ ʐʋʑ ɭʌʋʑʍɾʀʚʋʑ ɩʀʍʅɼʗʇʇʋʉʐʋʏ ʆɻʅ ɞʉʘʍɾʀʅɻʏ ʆɻʅ 

ʐʋʑ ʉʋʈʅʆʋʞ ʌʍʋʎʡʌʋʑ ʈʀ ʐʂʉ ʀʌʖʉʑʈʚɻ ɞɥɛɠɫ ɫʞʈɼʋʑʇʋʅ ɥʂʔɻʉʅʆʋʚ ɚȢɞȢ 

ɞʌʅʆʋʅʉʖʉʚɻȡ 

ɭʌʋʑʍɾʀʚʋ ɩʀʍʅɼʗʇʇʋʉʐʋʏ Ǫ ɞʉʘʍɾʀʅɻʏ Ⱦ ɞʅɿʅʆʙ ɜʍɻʈʈɻʐʀʚɻ ɭɿʗʐʖʉ 

ɥʀʎʋɾʀʚʖʉ ρρωȟ ρρυ ςφȟ ɚʃʙʉɻ 

ɬʂʇȢȡ Ϲσπ 213 1513 759 

1.4 ɝɨɥɠ ɬɠɫ ɩɚɪɨɭɫɚɫ ɳɣɡɞɫɠɫ 

ɠ ʌɻʍʋʞʎɻ ʘʆʃʀʎʂ ɻʌʋʐʀʇʀʚʐɻʅ ɻʌʝ φ ʆʀʒʗʇɻʅɻȢ 

ɬʋ ʆʀʒʗʇɻʅʋ ρ ʀʚʉɻʅ ʂ ʌɻʍʋʞʎɻ ʀʅʎɻɾʖɾʙ ʎʐʋ ʌɻʍɻɿʋʐʘʋȢ 

 ɫʐʋ ʆʀʒʗʇɻʅʋ 2 ʌʀʍʅɾʍʗʒʀʐɻʅ ʂ ʌʀʍʅʋʔʙ ʈʀʇʘʐʂʏ ʆɻʅ ʐɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏȟ ʀʉʡ ʌʀʍʅʇɻʈɼʗʉʋʉʐɻʅ 

ʐɻ ʑɿʍʋʇʋɾʅʆʗ ʆɻʅ ɾʀʖɾʍɻʒʅʆʗ ɿʀɿʋʈʘʉɻ ʌʋʑ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉȢ  

ɫʐʋ ʆʀʒʗʇɻʅʋ σ ʌʀʍʅɾʍʗʒʀʐɻʅ ɻʉɻʇʑʐʅʆʗ ʂ ʑʌʋʇʋɾʅʎʐʅʆʙ ɿʅɻɿʅʆɻʎʚɻ ʆɻʅ ʂ ʈʀʃʋɿʋʇʋɾʚɻ ʌʋʑ 

ɻʆʋʇʋʑʃʙʃʂʆʀȟ ɾʅɻ ʐʂʉ ʌɻʍɻɾʖɾʙ ʐʖʉ ʌʇʂʈʈʑʍʋɾʍɻʒʂʈʗʐʖʉ ʎʔʀɿʅɻʎʈʋʞȢ  

ɫʐʋ ʆʀʒʗʇɻʅʋ 4 ɾʚʉʀʐɻʅ ʌɻʍʋʑʎʚɻʎʂ ʐʖʉ ʈʋʉʐʘʇʖʉ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʆɻʅ ʋ ʐʍʝʌʋʏ 

ʎʔʂʈɻʐʋʌʋʚʂʎʂʏ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ʆɻʅ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɫʐʋ  ʆʀʒʗʇɻʅʋ 5 ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʆɻʅ ʐɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʇʀʆɻʉʡʉ ʐʋʑ 

ɭɝ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏȟ ʆɻʅ ɿʚʉʋʉʐɻʅ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ɻʉʗ ʇʀʆʗʉʂ ʙ ʎʞʎʐʂʈɻ 

ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏȢ  

ɬʘʇʋʏ ʎʐʋ  ʆʀʒʗʇɻʅʋ 6ȟ ʇʝɾʖ ʐʂʏ ʈʀɾʗʇʂʏ ʘʆʐɻʎʂʏ ʆɻʅ ʌʋʇʑʌʇʋʆʝʐʂʐʗʏ ʐʂʏȟ ʌɻʍʋʑʎʅʗʁʀʐɻʅ 

ʊʀʔʖʍʅʎʐʗ ʂ ʇʀʆʗʉʂ ʐʋʑ ɚʔʀʇʡʋʑ ʈɻʁʚ ʈʀ ʐɻ ɻʉɻʇʑʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʂʏ ʑɿʍʋʇʋɾʅʆʙʏ 

ʌʍʋʎʋʈʋʚʖʎʂʏ  

1.5 ɝɢɚɮɨɪɨɩɨɢɠɫɞɢɫ ɚɩɨ ɬɨɦ ρɨ ɣɭɣɤɨ ɞɮɚɪɥɨɜɠɫ ɬɠɫ ɨɝɠɜɢɚɫ 

ςππχȾφπȾɞɣ 

ɫʀ ʎʔʘʎʂ ʈʀ ʐʋʉ ρʋ ʆʞʆʇʋ ʀʒɻʍʈʋɾʙʏ ʐʂʏ ɨɿʂɾʚɻʏ ςππχȾφπȾɞɣ ɿʀ ʎʂʈʀʅʡʉʋʉʐɻʅ ʅɿʅɻʚʐʀʍʀʏ 

ɿʅɻʒʋʍʋʌʋʅʙʎʀʅʏ ʝʎʋʉ ɻʒʋʍʗ ʐʂʏ ʀʒɻʍʈʋɾʙ ʐʂʏ ɾʀʉʅʆʙʏ ʈʀʃʋɿʋʇʋɾʚɻʏ ɾʅɻ ʐʂʉ ʌɻʍɻɾʖɾʙ ʐʖʉ 

ʌʇʂʈʈʑʍʅʆʡʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉȟ ʂ ʋʌʋʚɻ ʌɻʍɻʈʘʉʀʅ ʂ ʚɿʅɻȢ ɞʌʅʈʘʍʋʑʏ ɿʅɻʒʋʍʋʌʋʅʙʎʀʅʏ 

ʎʂʈʀʅʡʉʋʉʐɻʅ ʎʐɻ ʆʗʐʖʃʅȡ 

¶ ɠ ʑɿʍʋʇʋɾʅʆʙ ɻʉʗʇʑʎʂ ʆɻʅ ʂ ʌɻʍɻɾʖɾʙ ʌʇʂʈʈʑʍʅʆʡʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ʌʍɻɾʈɻʐʋʌʋʅʙʃʂʆʀ 

ɾʅɻ ʐʅʏ ʇʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ʌʋʑ ɻʌʋʐʀʇʋʞʉ ʈʘʍʋʏ ʙ ʀʆʍʘʋʑʉ ʎʐʅʏ ɟɝɭɣɩ ʌʋʑ ʌʍʋʘʆʑʕɻʉ 

ʎʞʈʒʖʉɻ ʈʀ ʐʂʉ ρʂ ɚʉɻʃʀʡʍʂʎʂ ʐʂʏ ɩɚɣɩȟ ʋʅ ʋʌʋʚʀʏ ʀʚʉɻʅ ʌʀʍʅʎʎʝʐʀʍʀʏ ʎʀ ɻʍʅʃʈʝ ʆɻʅ ʎʀ 

ʘʆʐɻʎʂ ʎʀ ʎʔʘʎʂ ʈʀ ʐʅʏ ɟɝɭɣɩ ʐʋʑ ρʋʑ ʆʞʆʇʋʑȢ ɥʀ ɼʗʎʂ ɻʑʐʝ ʌʍɻɾʈɻʐʋʌʋʚʂʃʂʆʀ ʑɿʍʋʇʋɾʅʆʙ 

ɻʉʗʇʑʎʂ ʆɻʅ ʌɻʍɻɾʖɾʙ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ʎʀ 20 ɻʉʐʚ ɾʅɻ ρς ʇʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ɉʙ ʎʑʎʐʙʈɻʐɻ 

ʇʀʆɻʉʡʉɊ ʎʐʋʉ ρʋ ʆʞʆʇʋȢ 

¶ ɨʅ ʌɻʍʗʈʀʐʍʋʅ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ʌʋʑ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ɾʅɻ ʐʂʉ ʌɻʍɻɾʖɾʙ ʐʖʉ 

ʑʀʐʋɾʍɻʒʂʈʗʐʖʉ ɼʍʋʔʝʌʐʖʎʂʏ ɻʉʗ ʑʌʋʇʀʆʗʉʂ ʘʔʋʑʉ ʌʍʋʆʞʕʀʅ ʈʀ ɻʉɻʃʀʡʍʂʎʂ ʐʂʏ 

ʎʔʀʐʅʆʙʏ ʈʀʃʋɿʋʇʋɾʚɻʏ ʌʋʑ ʀʒɻʍʈʝʎʐʂʆʀ ʆɻʐʗ ʐʋʉ ρʋ ʆʞʆʇʋ ʐʋʑ ɫɝɣɩ ʆɻʅ ɻʊʅʋʌʋʅʡʉʐɻʏʐɻ 

ʌʇʀʝʉ ʌʍʝʎʒɻʐɻ ɿʀɿʋʈʘʉɻ ɼʍʋʔʋʈʋʈʀʐʍʅʆʡʉ ʈʀɾʚʎʐʖʉȢ ɞʌʅʌʇʘʋʉȟ ʂ ɻʉʗʇʑʎʂ ʀʆʐʚʈʂʎʂʏ ʐʖʉ 

ʌɻʍɻʈʘʐʍʖʉ ʘʇɻɼʀ ʔʡʍɻ ɾʅɻ ʝʇʂ ʐʂʉ ʀʌʅʆʍʗʐʀʅɻ ʐʂʏ ʔʡʍɻʏ ʆɻʅ ʝʔʅ ʊʀʔʖʍʅʎʐʗ ɻʉʗ ɭɝȟ ʋʌʝʐʀ 

ɻʉʐʅʈʀʐʖʌʚʎʐʂʆɻʉ ʁʂʐʙʈɻʐɻ ʘʉʐʋʉʖʉ ɿʅɻʒʋʍʌʋʅʙʎʀʖʉ ʎʐɻ ʝʍʅɻ ʐʖʉ ɭɝȢ ɨʅ ʌɻʍʗʈʀʐʍʋʅ ʐʖʉ 

ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ʌɻʍɻʈʘʉʋʑʉ ʌʘʉʐʀ ɉυɊȟ ʈʀ ʐʅʏ ɿʞʋ ɻʌʝ ɻʑʐʘʏ ʉɻ ʀʚʉɻʅ ʎʐɻʃʀʍʘʏ ɾʅɻ ʝʇʂ 

ʐʂʉ ʀʌʅʆʍʗʐʀʅɻ ʐʂʏ ʔʡʍɻʏ ʆɻʅ ʐʅʏ ʐʍʀʅʏ ɉσɊ ʉɻ ʀʈʒɻʉʚʁʋʑʉ ʔʖʍʅʆʙ ʈʀʐɻɼʇʂʐʝʐʂʐɻȢ 

¶ ɠ ʀʆʐʚʈʂʎʂ ʐʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ɻʌʖʇʀʅʡʉ ʈʘʎʖ ʐʂʏ ʈʀʃʝɿʋʑ SCS-CN ɼɻʎʚʎʐʂʆʀ ʎʀ 

ʀʌʅʆɻʅʍʋʌʋʅʂʈʘʉʂ ʘʆɿʋʎʂ ʐʋʑ ʔʗʍʐʂ ʐʋʑ CN ʌʅʋ ʌʍʝʎʒɻʐɻ ɿʀɿʋʈʘʉɻ ʔʍʙʎʀʖʉ ɾʂʏ 

ɉɨɩɞɣɞɩɞȟ ςπςπɊȢ ɞʌʅʌʇʘʋʉȟ ʇʙʒʃʂʆɻʉ ʑʌʝʕʂ ʋʅ ʌʑʍʆɻɾʅʘʏ ʘʖʏ ʐʋ ςπςς ʆɻʅ ʂ ʌʅʃɻʉʙ 

ʀʌʚɿʍɻʎʙ ʐʋʑʏ ʎʐʂʉ ʐʅʈʙ ʐʋʑ CN. 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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2  ɩɞɪɢɨɯɠ ɥɞɤɞɬɠɫ ɣɚɢ ɝɞɝɨɥɞɦɚ 

2.1 ɩɞɪɢɨɯɠ ɥɞɤɞɬɠɫ 

ɠ ʌʀʍʅʋʔʙ ʈʀʇʘʐʂʏ, ʝʌʋʑ ʌɻʍʗɾʋʉʐɻʅ ʌʇʂʈʈʑʍʋɾʍɻʒʙʈɻʐɻ ʎʔʀɿʅɻʎʈʋʞȟ ʆɻʇʞʌʐʀʅ ʐʋ ʈʀɾɻʇʞʐʀʍʋ 

ʐʈʙʈɻ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɉɭɝɊ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ, ʎʑʉʋʇʅʆʙʏ ʘʆʐɻʎʂʏ 10 498 km2 

ɉɻʌʝ ʐɻ ʋʌʋʚɻ ʐɻ 303 km2 ɻʉʙʆʋʑʉ ʎʐʂʉ ɤʀʑʆʗɿɻ). ɩʀʍʅʇɻʈɼʗʉʀʅ ʐʅʏ ɟʡʉʀʏ ɝʑʉʂʐʅʆʗ ɭʕʂʇʋʞ 

ɣʅʉɿʞʉʋʑ ɩʇʂʈʈʞʍɻʏ ɉɟɝɭɣɩɊ ʌʋʑ ʘʔʋʑʉ ʆɻʃʋʍʅʎʐʀʚ ʎʀ ʀʒɻʍʈʋɾʙ ʐʂʏ ɨɿʂɾʚɻʏ ςππχȾφπȾɞɣ ʆɻʅ ʐʂʏ 

ɣȢɭȢɚȢ (ȢɩȢ σρψςςȾρυτςȾɞρπσȾςρȢχȢςπρπȟ ʆɻʅ ʐʅʏ ɻʉʗʉʐʂ ʇʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ʐʖʉ ʑɿɻʐʋʍʀʑʈʗʐʖʉ 

ʌʋʑ ɿʅɻʐʍʘʔʋʑʉ ʐʅʏ ʀʉ ʇʝɾʖ ʁʡʉʀʏ.  

ɫʐʋ ʌʇɻʚʎʅʋ ʐʂʏ ʈʀʇʘʐʂʏȟ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʐʖʉ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʐʖʉ 

ʐʍʅʡʉ ʈʀɾʗʇʖʉ ʌʋʐɻʈʡʉ ʐʋʑ ɭɝ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (ɥʝʍʉʋʏȟ ɞʞʂʉʋʏȟ ɚʔʀʇʡʋʏ), ʂ ɻʌʋʍʍʋʙ 

ʐʖʉ ʋʌʋʚʖʉ ʍʑʃʈʚʁʀʐɻʅ ɻʌʝ ʐɻʈʅʀʑʐʙʍʀʏ. ɩʍʋʎʋʈʋʚʖʎʂ ɾʚʉʀʐɻʅ ʆɻʅ ɾʅɻ ʈʅʆʍʝʐʀʍɻ ʑɿɻʐʋʍʀʞʈɻʐɻ 

ɿʅɻʇʀʚʌʋʑʎɻʏ ʙ ʔʀʅʈɻʍʍʅʆʙʏ ʍʋʙʏ ʌʋʑ ɿʅʘʍʔʋʉʐɻʅ ɻʌʝ ʆʗʌʋʅɻ ɟɝɭɣɩȟ ʆɻʃʡʏ ʆɻʅ ʎʀ ʆʇʀʅʎʐʘʏ ʇʀʆʗʉʀʏȟ 

ʋʅ ʋʌʋʚʀʏ ɻʌʋʍʍʘʋʑʉ ʎʀ ʇʚʈʉʀʏ ɉɬʍʅʔʖʉʚɿɻȟ ɤʑʎʅʈɻʔʚɻȟ ɨʁʀʍʝʏȟ ɚʈɼʍɻʆʚɻ)Ȣ ɫʑʉʋʇʅʆʗȟ ʀʊʀʐʗʁʋʉʐɻʅ 20 

ʇʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ɉʙ ʎʑʎʐʙʈɻʐɻ ʇʀʆɻʉʡʉɊȟ ʌʋʑ ʔʖʍʚʁʋʉʐɻʅ ʎʀ ʑʌʋʇʀʆʗʉʀʏ ɉɞʅʆʝʉɻ 2-1). 

 

ɞʅʆʝʉɻ 2-1 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ ʆɻʅ ʇʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ʌʋʑ ʀʊʀʐʗʁʋʉʐɻʅ 

ɨʅ ʅɿʅɻʅʐʀʍʝʐʂʐʀʏ ʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ ʀʚʉɻʅȡ ɉɻɊ ʐʋ ʈʀɾʗʇʋ ʈʘɾʀʃʋʏ ʐʖʉ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏȟ ɉɼɊ ʂ 

ʞʌɻʍʊʂ ʈʀɾʗʇʖʉ ʑɿʍʋʂʇʀʆʐʍʅʆʡʉ ʒʍɻɾʈʗʐʖʉ ɉɩʇɻʎʐʙʍɻʏ ɀ ʒʍʗɾʈɻ ʌʇʙʍʋʑʏ ʀʆʐʍʋʌʙʏȟ ɣʍʀʈɻʎʐʗȟ 

ɣɻʎʐʍʗʆʅȟ ɫʐʍʗʐʋʏ ʎʐʋʉ ɚʔʀʇʡʋɊ, ʆɻʃʡʏ ʆɻʅ ʒʍɻɾʈʗʐʖʉ ʈʀʍʅʆʙʏ ɉɞʞʂʉʋʏɊ ʆɻʅ ʌʇʙʍʋʑʏ ɉɥʝʍʉʋʏɊ 

ʀʆʐʍʋʌʙʏȟ ʌʋʑ ʀʊʑʌʂʍʀʐʋʞʉ ʐʋ ʑɿʍʋɿʋʐʅʊʆʝ ʎʞʎʐʂʈɻ ʐʂʏ ɚʃʙʉɻʏȟ ʆɻʅ ɉɾɊ ʋʅ ʞʌɻʍʊʂ ʈʀɾʗʇʋʑ ɻʍʅʃʈʋʞ 

ʇʅʈʉʡʉȢ ɞʅɿʅʆʝʐʀʍɻȟ ʐʋ ʒʍʗɾʈɻ ɣʍʀʈɻʎʐʡʉȟ ʇʝɾʖ ʐʋʑ ʌʋʇʞ ʈʀɾʗʇʋʑ ʈʀɾʘʃʋʑʏ ʐʋʑȟ ʀʊɻʎʒɻʇʚʁʀʅ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ʌʇʙʍʂȟ ʌʍɻʆʐʅʆʗȟ ɻʉʗʎʔʀʎʂ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʌɻʍʋʔʡʉ ʐʋʑ ʗʉʖ ʍʋʑ ʐʋʑ ɚʔʀʇʡʋʑȢ ɠ ɿʅɻʔʀʚʍʅʎʂ ʐʖʉ 

ʌʇʂʈʈʑʍʡʉ ʎʐʋʉ ɚʔʀʇʡʋ ɾʚʉʀʐɻʅ ʆʑʍʚʖʏ ʈʘʎʖ ʐʋʑ ʒʍʗɾʈɻʐʋʏ ɫʐʍʗʐʋʑȢ  

ɬʋʉʚʁʀʐɻʅ ʝʐʅ ʎʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʖʉ ʌʇʂʈʈʑʍʡʉ ʇɻʈɼʗʉʀʐɻʅ ʑʌʝʕʂ ʆɻʅ ʂ ʑʌʋʇʀʆʗʉʂ ɻʉʗʉʐʂ ʐʋʑ 

ʒʍʗɾʈɻʐʋʏ ɩʇɻʎʐʙʍɻȟ ʌɻʍʝʇʋ ʌʋʑ ʂ ɿʅɻʔʀʚʍʅʎʂ ʐʋʑ ʀʉ ʇʝɾʖ ʘʍɾʋʑ ɻʒʋʍʗ ʎʐʅʏ ʔʍʙʎʀʅʏ ʉʀʍʋʞ ʎʐʂ 

ɡʀʎʎɻʇʚɻȢ ɷʌʖʏ ʆɻʅ ʎʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ɥʝʍʉʋʑȟ ʌʍʝʆʀʐʅɻ ɾʅɻ ʘʍɾɻ ʌʇʙʍʋʑʏ ʀʆʐʍʋʌʙʏȟ ɾʅɻ ʐɻ ʋʌʋʚɻ 

ʃʀʖʍʀʚʐɻʅ ʝʐʅ ʋʅ ʌʇʂʈʈʑʍʅʆʘʏ ʍʋʘʏ ʐʋʑʏ ɿʅʋʔʀʐʀʞʋʉʐɻʅ ʎʐʂʉ ʆɻʐʗʉʐʂ ʇʀʆʗʉʂȟ ʈʘʎʖ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙȢ 

2.2 ɜɞɱɜɪɚɮɢɣɚ ɝɞɝɨɥɞɦɚ 

2.2.1 ɰʂʒʅɻʆʝ ɥʋʉʐʘʇʋ ɭʕʋʈʘʐʍʖʉ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʘʔʀʅ ɼɻʎʅʎʐʀʚ ʎʐʋ ʕʂʒʅɻʆʝ ʈʋʉʐʘʇʋ ʀɿʗʒʋʑʏ ɉɰɥɞɊ ʐʋʑ 

1ʋʑ ʆʞʆʇʋʑ ʀʒɻʍʈʋɾʙʏ ʐʂʏ ɨɿʂɾʚɻʏ ʈʀ ɿʅʗʎʐɻʎʂ υϼυ Í ʎʐɻ ʋʍʀʅʉʗ ʆɻʅ ʂʈʅʋʍʀʅʉʗ ʐʈʙʈɻʐɻȟ ʀʉʡ ʆɻʐʗ 

ʌʀʍʚʌʐʖʎʂ ʀʚʔʀ ʔʍʂʎʅʈʋʌʋʅʂʃʀʚ ʆɻʅ ʌʅʋ ʇʀʌʐʋʈʀʍʙʏ ʆʗʉɻɼʋʏȟ ɿʅʗʎʐɻʎʂʏ ρϼρ Íȟ ʎʐɻ ʌʀɿʅʉʗȢ ɜʅɻ ʐʅʏ 

ʇʀʆʗʉʀʏ ʌʋʑ ʎʔʂʈɻʐʋʌʋʅʙʃʂʆɻʉ ʎʐɻ ʌʇɻʚʎʅɻ ʐʋʑ ʌɻʍʝʉʐʋʏ ʆʞʆʇʋʑ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆʀ ʐʋ ɰɥɞ ʈʀ 

ɿʅʗʎʐɻʎʂ ςϼς Íȟ ʐʋ ʋʌʋʚʋ ʃɻ ʀʅɻʔʃʀʚ ʆɻʅ ʎʐɻ ʉʘɻ ʑɿʍɻʑʇʅʆʗ ʈʋʉʐʘʇɻȢ ɠ ʑʕʂʇʙ ɿʅɻʆʍʅʐʋʌʋʚʂʎʂ ʐʖʉ 

ɰɥɞ ʀʌʅʐʍʘʌʀʅ ʝʔʅ ʈʝʉʋ ʐʂʉ ɻʆʍʅɼʘʎʐʀʍʂ ɻʌʋʐʞʌʖʎʂ ʐʋʑ ʌʀɿʚʋʑ ʍʋʙʏ ʎʐʅʏ ʌʀʍʅʋʔʘʏ ʔɻʈʂʇʡʉ ʆɻʅ 

ʌʋʇʞ ʔɻʈʂʇʡʉ ʆʇʚʎʀʖʉȟ ɻʇʇʗ ʆɻʅ ʐʂʉ ɻʌʋʐʞʌʖʎʂ ʎʂʈɻʉʐʅʆʡʉ ʐʀʔʉʅʆʡʉ ʘʍɾʖʉ ɉʌȢʔȢȟ ɻʉɻʔʡʈɻʐɻɊȟ 

ɼʋʂʃʡʉʐɻʏ ʘʐʎʅ ʎʐʂʉ ʋʍʃʙ ʔʗʍɻʊʂ ʐʖʉ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉȢ ɫʐʂʉ ɞʅʆʝʉɻ 2-2 

ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʘʉɻ ʌʅʋ ɻɿʍʋʈʀʍʘʏ ɰɥɞȟ ɿʅʗʎʐɻʎʂʏ ςυϼςυ m. 

 

ɞʅʆʝʉɻ 2-2 ɰʂʒʅɻʆʝ ʈʋʉʐʘʇʋ ʑʕʋʈʘʐʍʖʉ ʆɻʅ ʑɿʍʋɾʍɻʒʅʆʝ ɿʚʆʐʑʋ ɉʎʞʈʒʖʉɻ ʈʀ ʐʂʉ ʀʒɻʍʈʋɾʙ 

ʐʂʏ ɨɿʂɾʚɻʏ ςπππȾφπȾɞɣɊ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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2.2.2 ɭɿʍʋɾʍɻʒʅʆʝ ɝʚʆʐʑʋ 

ɬʋ ʑɿʍʋɾʍɻʒʅʆʝ ɿʚʆʐʑʋȟ ʌʋʑ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʂʉ ɞʅʆʝʉɻ 2-2ȟ ʘʔʀʅ ɿʅɻʈʋʍʒʖʃʀʚ ʎʀ ʀʒɻʍʈʋɾʙ ʐʂʏ 

ɨɿʂɾʚɻʏ ςπππȾφπȾɞɣȟ ʆɻʅ ʌʀʍʅʇɻʈɼʗʉʀʅ ʐɻ ʆʞʍʅɻ ʑɿɻʐʋʍʀʞʈɻʐɻ ʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȢ ɬɻ ʌʋʐʗʈʅɻ 

ʈʝʉʅʈʂʏ ʍʋʙʏ ʌʋʑ ʀʊʀʐʗʁʋʉʐɻʅ ʀʚʉɻʅ ʋ ɥʝʍʉʋʏȟ ʋ ɞʞʂʉʋʏ ʆɻʅ ʋ ɚʔʀʇʡʋʏȢ ɨ ʐʀʇʀʑʐɻʚʋʏ ʌɻʍʋʑʎʅʗʁʀʅ 

ʅɿʅɻʚʐʀʍʋ ʀʉɿʅɻʒʘʍʋʉȟ ʇʝɾʖ ʐʂʏ ʌɻʍʀʈɼʋʇʙʏ ʐʀʎʎʗʍʖʉ ʈʀɾʗʇʖʉ ʐɻʈʅʀʑʐʙʍʖʉȟ ʌʋʑ ʌʍɻɾʈɻʐʋʌʋʅʋʞʉ 

ʎʂʈɻʉʐʅʆʙ ɻʉʗʎʔʀʎʂ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʍʋʡʉ ɉʅɿʅɻʚʐʀʍɻ ʋ ʐɻʈʅʀʑʐʙʍɻʏ ɣʍʀʈɻʎʐʡʉɊȢ ɫʐʋ ɭɝ ɝʑʐʅʆʙʏ 

ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ ɻʉɻʌʐʞʎʎʋʉʐɻʅ ʆɻʅ ʈʅʆʍʝʐʀʍɻ ʑɿɻʐʋʍʀʞʈɻʐɻȟ ʌʋʑ ʀʆɼʗʇʇʋʑʉ ʎʐʋʉ ɚʈɼʍɻʆʅʆʝ ʆɻʅ 

ʐʋʉ ɣʋʍʅʉʃʅɻʆʝ ɣʝʇʌʋ. 

ɠ ʔʗʍɻʊʂ ʐʋʑ ɿʅʆʐʞʋʑ ʎʐʅʏ ʌʀʍʅʋʔʘʏ ʑʕʂʇʡʉ ʆɻʅ ʈʘʐʍʅʖʉ ʆʇʚʎʀʖʉ ʘɾʅʉʀ ʎʀ ʌʀʍʅɼʗʇʇʋʉ ɫɜɩȟ ʎʐʋ 

ʋʌʋʚʋ ɿʅɻʈʋʍʒʡʃʂʆɻʉ ʐɻ ʈʋʉʐʘʇɻ ʎʑɾʆʘʉʐʍʖʎʂʏ ʆɻʅ ʆɻʐʀʞʃʑʉʎʂʏ ʍʋʙʏ ʎʀ ɻʉʗʇʑʎʂ υϼυ mȟ ʙ ςϼς 

m ɾʅɻ ʐʅʏ ʇʀʆʗʉʀʏ ʌʋʑ ʎʔʂʈɻʐʋʌʋʅʙʃʂʆɻʉ ʎʐɻ ʌʇɻʚʎʅɻ ʐʋʑ ʌɻʍʝʉʐʋʏ ʆʞʆʇʋʑȢ ɫʐɻ ʌʀɿʅʉʗ ʐʈʙʈɻʐɻ 

ɉʆʑʍʚʖʏ ʎʐʋʉ ʆʗʐʖ ʍʋʑ ʐʋʑ ɚʔʀʇʡʋʑ) ʘɾʅʉɻʉ ʆɻʅ ʋʍʅʎʈʘʉʀʏ ʔʀʅʍʋʆʚʉʂʐʀʏ ɿʅʋʍʃʡʎʀʅʏȟ ʆɻʃʡʏ ʋʅ 

ʒʑʎʅʆʘʏ ʆʋʚʐʀʏ ʘʔʋʑʉ ɿʅɻʈʋʍʒʖʃʀʚ ʈʀ ʐʀʔʉʅʆʗ ʘʍɾɻ ɉʌȢʔȢ ʘʔʋʑʉ ʀʑʃʑɾʍɻʈʈʅʎʐʀʚ ʆɻʅ ʋʍʅʋʃʀʐʂʃʀʚ ʈʀ 

ɻʉɻʔʡʈɻʐɻɊȟ ʆɻʅ ʎʑʉʀʌʡʏ ɿʀʉ ɻʆʋʇʋʑʃʋʞʉ ɻʆʍʅɼʡʏ ʐʅʏ ʆʇʚʎʀʅʏ ʐʋʑ ʀɿʗʒʋʑʏȢ 

2.2.3 ɟʡʉʀʏ ɝʑʉʂʐʅʆʗ ɭʕʂʇʋʞ ɣʅʉɿʞʉʋʑ ɩʇʂʈʈʞʍɻʏ  

ɫʐʋ ʌʇɻʚʎʅʋ ʐʂʏ ɨɿʂɾʚɻʏ ςππχȾφπȾɞɣȟ ʗʍʃʍɻ τ ʆɻʅ υȟ ʆɻʅ ʐʂʏ ɣɭɚ (ɩ σρψςςȾρυτςȾɞρπσȾςρȢχȢςπρπ,  

ʌʍɻɾʈɻʐʋʌʋʚʂʃʂʆʀ ʂ ρʂ ɚʉɻʃʀʡʍʂʎʂ ʐʂʏ ɩʍʋʆɻʐɻʍʆʐʅʆʙʏ ɚʊʅʋʇʝɾʂʎʂʏ ʐʖʉ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ 

ʎʀ ʝʇɻ ʐɻ ɭɿɻʐʅʆʗ ɝʅɻʈʀʍʚʎʈɻʐɻ ʐʂʏ ʔʡʍɻʏȢ ɚʌʝ ʐʂʉ ɻʊʅʋʇʝɾʂʎʂ ɻʑʐʙ ʌʍʋʎɿʅʋʍʚʎʐʂʆɻʉ ʋʅ 

ʎʂʈɻʉʐʅʆʘʏ ʅʎʐʋʍʅʆʘʏ ʌʇʂʈʈʞʍʀʏȟ ɻʌʝ ʌʇʀʑʍʗʏ ʀʌʅʌʐʡʎʀʖʉȟ ʆɻʅ ʋʅ ɟʡʉʀʏ ɝʑʉʂʐʅʆʗ ɭʕʂʇʋʞ 

ɣʅʉɿʞʉʋʑ ɩʇʂʈʈʞʍɻʏ ɉɟɝɭɣɩɊȢ  

 

ɞʅʆʝʉɻ 2-3 ɟʡʉʀʏ ɝʑʉʂʐʅʆʗ ɭʕʂʇʋʞ ɣʅʉɿʞʉʋʑ ɩʇʂʈʈʞʍɻʏ ɉɟɝɭɣɩɊ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɨʅ ɟɝɭɣɩ ʆɻʇʞʌʐʋʑʉ ʈʅʆʍʝ ʌʋʎʋʎʐʝ ʐʋʑ ɭɝ ɉ1022 ʀʌʚ ʎʑʉʝʇʋʑ ρπ τωψ ËÍςɊȟ ʆɻʅ ɻʒʋʍʋʞʉ ʎʐʅʏ 

ʔɻʈʂʇʘʏ ʌʀʍʅʋʔʘʏ ʐʖʉ ʐʍʅʡʉ ʈʀɾʗʇʖʉ ʌʋʐɻʈʡʉ ɉɚʔʀʇʡʋʏȟ ɞʞʂʉʋʏȟ ɥʝʍʉʋʏɊȟ ʐʅʏ ʌɻʍɻʇʚʈʉʅʀʏ 

ʀʆʐʗʎʀʅʏ ɾʞʍʖ ɻʌʝ ʐʅʏ ʈʀɾʗʇʀʏ ʇʚʈʉʀʏ ʐʂʏ ɚʅʐʖʇʋɻʆɻʍʉɻʉʚɻʏ ɉɬʍʅʔʖʉʚɿɻȟ ɤʑʎʅАɻʔʚɻȟ ɨʁʀʍʝʏȟ 

ɚʈɼʍɻʆʚɻȟ ɛʋʑʇʆɻʍʚɻɊȟ ʐʂʉ ʌʀʍʅʋʔʙ ʐʂʏ ʇʅАʉʋʃʗʇɻʎʎɻʏ ɥʀʎʋʇʋɾɾʚʋʑȟ ʐʅʏ ʌɻʍɻʇʚАʉʅʀʏ ʀʆʐʗʎʀʅʏ 

ɾʞʍʖ ɻʌʝ ʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ɩʇɻʎʐʙʍɻȟ ʆɻʅ ʆʗʌʋʅʀʏ ʈʅʆʍʘʏ ʀʆʐʗʎʀʅʏ ʎʐɻ ʆɻʐʗʉʐʂ ʐʖʉ ʍʀʈʗʐʖʉ 

ɚАʒʅʇʋʔʚɻʏȢ ɫʐɻ ʌʇɻʚʎʅɻ ʐʂʏ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ɩɚɣɩȟ ʌʍʋʎʐʘʃʂʆɻʉ ʆɻʅ ʉʘʀʏ ʌʀʍʅʋʔʘʏ ʎʐʅʏ ʔɻʈʂʇʘʏ 

ʁʡʉʀʏ ʐʖʉ ʌɻʍɻʌʝʐɻʈʖʉ ʐʋʑ ɚʔʀʇʡʋʑȟ ɣɻʍʌʀʉʂʎʅʡʐʂ ʆɻʅ ɵʉɻʔʋʑȟ ʆɻʃʡʏ ʆɻʅ ʋʅ ʔɻʈʂʇʘʏ ʁʡʉʀʏ ʐʖʉ 

ʍʀʈʗʐʖʉ ɛʋʑʐʋʑʈʅʗʏ ʆɻʅ ɦʙʎʎʂʏȢ ɬɻ ʝʍʅɻ ʐʖʉ ʁʖʉʡʉ ʒɻʚʉʋʉʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ ς-3. 

2.2.4 ɤʀʆʗʉʀʏ ɚʌʋʍʍʋʙʏ 

ɥʀ ɼʗʎʂ ʐʋ ʑɿʍʋɾʍɻʒʅʆʝ ɿʚʆʐʑʋ ʆɻʅ ʐʅʏ ɟɝɭɣɩȟ ʂ ʌʀʍʅʋʔʙ ʈʀʇʘʐʂʏ ʔʖʍʚʎʐʂʆʀ ʎʀ 20 ʇʀʆʗʉʀʏ 

ɻʌʋʍʍʋʙʏ ɉʙ ʎʑʎʐʙʈɻʐɻ ʇʀʆɻʉʡʉɊȟ ʐɻ ʝʍʅɻ ʐʖʉ ʋʌʋʚʖʉ ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 2-1. 

ɫʐɻ ʋʍʀʅʉʗ ʆɻʅ ʂʈʅʋʍʀʅʉʗ ʐʈʙʈɻʐɻ ʐʋʑ ɭɝ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏȟ ʋʅ ʇʀʆʗʉʀʏ ʔɻʍʗʔʐʂʆɻʉ ʈʀ ɼʗʎʂ 

ʐʋ ɰɥɞ ɿʅʗʎʐɻʎʂʏ υϼυ mȟ ʀʉʡ ʎʐʅʏ ʌʅʋ ʌʀɿʅʉʘʏ ʌʀʍʅʋʔʘʏ ʔʍʂʎʅʈʋʌʋʅʙʃʂʆʀȟ ʆɻʐʗ ʌʀʍʚʌʐʖʎʂȟ ʐʋ ɰɥɞ 

ɿʅʗʎʐɻʎʂʏ ρϼρ mȟ ʎʀ ʎʑʉɿʑɻʎʈʝ ʈʀ ʔʗʍʐʀʏ ʐʋʑ ʆʐʂʈɻʐʋʇʋɾʚʋʑ ʆɻʃʡʏ ʆɻʅ ɿʋʍʑʒʋʍʅʆʘʏ ʀʅʆʝʉʀʏ ʐʋʑ 

Google EarthȢ ɠ ʔʗʍɻʊʂ ʈʀ ɼʗʎʂ ʑʕʂʇʝʐʀʍʂʏ ɻʉʗʇʑʎʂʏ ʌʇʂʍʋʒʋʍʚɻ ʙʐɻʉ ɻʉɻɾʆɻʚɻ ʆɻʃʡʏ ʎʐɻ 

ʌʀɿʅʉʗ ʐʈʙʈɻʐɻȟ ʝʌʋʑ ʆɻʅ ɻʉɻʌʐʞʎʎʋʉʐɻʅ ʋʅ ɟɝɭɣɩȟ ʐɻ ʑɿɻʐʋʍʀʞʈɻʐɻ ʀʚʉɻʅ ɿʅʀʑʃʀʐʂʈʘʉɻ ʆɻʅ ɿʀʉ 

ɻʆʋʇʋʑʃʋʞʉ ʌʇʙʍʖʏ ʐʂ ʒʑʎʅʆʙ ʆʇʚʎʂ ʐʋʑ ʀɿʗʒʋʑʏȢ ɚʆʝʈʂȟ ʎʀ ʋʍʅʎʈʘʉʀʏ ʌʀʍʅʌʐʡʎʀʅʏ (ʌȢʔȢȟ ʎʞʎʐʂʈɻ 

ɬʍʅʔʖʉʚɿɻʏ-ɤʑʎʅʈɻʔʚɻʏ), ʑʌʗʍʔʋʑʉ ʀʆʐʍʋʌʀʏ ʉʀʍʋʞ ʌʋʑ ɿʅɻʒʋʍʋʌʋʅʋʞʉ ʐɻ ʌʍɻɾʈɻʐʅʆʗ ʝʍʅɻ ʐʖʉ 

ʑɿʍʋʆʍʅʐʡʉ. 

ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ɾʅɻ ʐʅʏ ɻʉʗɾʆʀʏ ʐʂʏ ʑɿʍʋʇʋɾʅʆʙʏ ʈʋʉʐʀʇʋʌʋʚʂʎʂʏȟ ʎʐʅʏ ʌʀʍʅʎʎʝʐʀʍʀʏ ʌʀʍʅʌʐʡʎʀʅʏ 

ɻʌɻʅʐʙʃʂʆʀ ɻʆʝʈɻ ʌʅʋ ʇʀʌʐʋʈʀʍʙʏ ʆɻʐʗʐʈʂʎʂ ʎʀ ʑʌʋʇʀʆʗʉʀʏȟ ʝʌʖʏ ʀʊʂɾʀʚʐɻʅ ʎʐʋ ɣʀʒʗʇɻʅʋ 4. ɥʀ 

ʐʂʉ ʆɻʐʗʐʈʂʎʂ ɻʑʐʙȟ ɿʅɻʈʋʍʒʡʃʂʆʀ ʈʅɻ ʂʈʅʆɻʐɻʉʀʈʂʈʘʉʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʂʏ ɻʉʐʚʎʐʋʅʔʂʏ ʇʀʆʗʉʂʏ 

ɻʌʋʍʍʋʙʏȟ ʃʀʖʍʡʉʐɻʏ ʆʝʈɼʋʑʏ ʎʐʅʏ ʀʅʎʝɿʋʑʏ ʐʖʉ ʁʖʉʡʉ ʆɻʅ ʐʅʏ ʎʑʈɼʋʇʘʏ ʐʖʉ ʆʞʍʅʖʉ ʆʇʗɿʖʉ ʐʋʑ 

ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʐʂʏȢ 

2.2.5 ɯʗʍʐʀʏ ɯʖʍʅʆʙʏ ɣɻʐɻʉʋʈʙʏ ɩɻʍɻʈʘʐʍʋʑ #. 

ɨ ɻʍʅʃʈʝʏ ʆɻʈʌʞʇʂʏ ɻʌʋʍʍʋʙʏ (runoff  curve number, CNɊ ʀʚʉɻʅ ʈʅɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʙ ʌɻʍʗʈʀʐʍʋʏ ʐʂʏ 

ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏȟ ʌʋʑ ʌʍʋʐʗʃʂʆʀ ɻʌʝ ʐʂʉ 3ÏÉÌ #ÏÎÓÅÒÖÁÔÉÏÎ 3ÅÒÖÉÃÅ ɉ3#3ȟ ρωχςɊ ʌʍʋʆʀʅʈʘʉʋʑ ʉɻ 

ʎʑʈʌʑʆʉʡʎʀʅ ʐɻ ʒʑʎʅʋɾʍɻʒʅʆʗ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ʇʀʆʗʉʂʏ ʎʀ ʈʅɻ ʈʋʉɻɿʅʆʙ ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʙ 

ʐʅʈʙȢ ɫʐʂʉ ʌɻʍʋʞʎɻ ʈʀʇʘʐʂ ʔʍʂʎʅʈʋʌʋʅʀʚʐɻʅ ʎʐʋʉ ʑʌʋʇʋɾʅʎʈʝ ʐʂʏ ʈʘɾʅʎʐʂʏ ɿʑʉʂʐʅʆʙʏ 

ʆɻʐɻʆʍʗʐʂʎʂʏȟ ʌʋʑ ɻʌʋʐʀʇʀʚ ɿʀɿʋʈʘʉʋ ʀʅʎʝɿʋʑ ʐʂʏ ʈʀʃʝɿʋʑ 3#3-CNȟ ʂ ʋʌʋʚɻ ʀʒɻʍʈʝʁʀʐɻʅ ɾʅɻ ʐʂʉ 

ʀʆʐʚʈʂʎʂ ʐʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ʀʇʇʀʅʈʈʗʐʖʉ ʎʐʋ ʌʇɻʚʎʅʋ ʐʂʏ ʑɿʍʋʇʋɾʅʆʙʏ ʈʋʉʐʀʇʋʌʋʚʂʎʂʏ ʈʀ ʐʋ 

ʇʋɾʅʎʈʅʆʝ HC-HMS. ɠ ʌɻʍʗʈʀʐʍʋʏ #. ʌɻʚʍʉʀʅ ʐʅʈʘʏ ɻʌʝ π ʈʘʔʍʅ ρππȟ ʆɻʅ ʀʌʂʍʀʗʁʀʐɻʅ ɻʌʝ ʐʅʏ 

ʎʑʉʃʙʆʀʏ ʀɿʗʒʋʑʏȟ ʐʅʏ ʔʍʙʎʀʅʏ ɾʂʏȟ ʆɻʅ ʐʅʏ ʌʍʋʂɾʋʞʈʀʉʀʏ ʎʑʉʃʙʆʀʏ ʀɿɻʒʅʆʙʏ ʑɾʍɻʎʚɻʏȢ 

ɠ ʀʆʐʚʈʂʎʂ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ #. ɾʅɻ ʈʘʎʀʏ ʎʑʉʃʙʆʀʏ ʑɾʍɻʎʚɻʏ ʘɾʅʉʀ ʎʀ ʀʌʚʌʀɿʋ ʒɻʐʉʚʋʑ ɉgird cell), 

ʈʀ ɼʗʎʂ ʔʗʍʐʀʏ ʑɿɻʐʋʌʀʍɻʐʝʐʂʐɻʏ ʀɿɻʒʡʉ ʆɻʅ ʆʗʇʑʕʂʏ ɾʂʏȟ ɻʆʋʇʋʑʃʡʉʐɻʏ ʐʂ ʈʀʃʋɿʋʇʋɾʚɻ ʌʋʑ 

ʀʚʔʀ ɻʉɻʌʐʑʔʃʀʚ ʎʐɻ ʌʇɻʚʎʅɻ ʐʋʑ ρʋʑ ʆʞʆʇʋʑ ʐʖʉ ɫɝɣɩ ɉɼʇʘʌʀȡ 

https://floods.ypeka.gr/egyfloods/reports/Ipologismos_CN.pdfɊȢ ɫʑɾʆʀʆʍʅʈʘʉɻȟ ʋ ʔʗʍʐʂʏ 

ʑɿɻʐʋʌʀʍɻʐʝʐʂʐɻʏ ʀɿɻʒʡʉ ʌʍʋʆʘʆʑʕʀ ʈʀ ɼʗʎʂ ʐʋʉ ʔʗʍʐʂʏ ʀɿɻʒʅʆʡʉ ʐʞʌʖʉ ʌʋʑ ʀʌʅʆɻʅʍʋʌʋʅʙʃʂʆʀ 

ʎʐɻ ʌʇɻʚʎʅɻ ʐʂʏ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ɫɝɣɩ ʈʀ ʐʋʉ ɻʉʐʚʎʐʋʅʔɻ ʔʗʍʐʂ ʔʍʙʎʀʖʉ ɾʂʏȟ ʋ ʋʌʋʚʋʏ ɼɻʎʚʎʐʂʆʀ 

ʎʐɻ ɿʀɿʋʈʘʉɻ ʐʋʑ ɨɩɞɣɞɩɞ ɉςπςπɊȢ ɣɻʅ ʋʅ ɿʞʋ ʔʗʍʐʀʏ ʀʌʅʆɻʍʋʌʋʅʙʃʂʆɻʉ ʎʐɻ ʌʇɻʚʎʅɻ ʐʋʑ 

ɩɻʍɻɿʋʐʘʋʑ ɩπς Ⱥɚʉʗʇʑʎʂ ɥʂʔɻʉʅʎʈʡʉ ɩʇʂʈʈʞʍɻʏ ʆɻʅ ɯɻʍɻʆʐʂʍʅʎʐʅʆʡʉ ɩʀʍʅʋʔʙʏȻȢ ɚʌʝ ʐʂʉ ʐʋʈʙ 

ʐʖʉ ɿʞʋ ʔʖʍʅʆʡʉ ʀʌʅʌʘɿʖʉ ʌʍʋʘʆʑʕʀ ʋ ʔʗʍʐʂʏ ɉɻʍʔʀʚʋ rasterɊ ʐʂʏ ɞʅʆʝʉɻʏ 2-4 ɉʋ ʔʗʍʐʂʏ ʆɻʇʞʌʐʀʅ 

https://floods.ypeka.gr/egyfloods/reports/Ipologismos_CN.pdf


ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ʈʝʉʋ ʐɻ ʝʍʅɻ ʐʖʉ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʌʋʑ ʌʍʋʎʋʈʋʅʡʃʂʆɻʉȟ ʆɻʅ ʝʔʅ ʐʋ ʎʞʉʋʇʋ ʐʋʑ ɭɝ ɝʑʐʅʆʙʏ 

ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ). 

ɬʘʇʋʏȟ ʇɻʈɼʗʉʋʉʐɻʏ ʑʌʝʕʂ ʐʂʉ ɻʉʗʇʑʎʂ ɾʅɻ ʐʅʏ ʌʑʍʆɻɾʅʘʏ ʌʋʑ ʌʍɻɾʈɻʐʋʌʋʅʙʃʂʆʀ ʎʐʋ ʚɿʅʋ 

ʌɻʍɻɿʋʐʘʋ ɉɩπςɊȟ ʀʊʀʐʗʎʐʂʆʀ ʂ ʀʌʚɿʍɻʎʙ ʐʋʑʏ ʎʐʂʉ ʐʅʈʙ ʐʋʑ CN, ʎʞʈʒʖʉɻ ʈʀ ʐʂ ʈʀʃʋɿʋʇʋɾʚɻ ʌʋʑ 

ɻʉɻʌʐʞʎʎʀʐɻʅ ʎʐʋ ɩπςȢ ɫʑɾʆʀʆʍʅʈʘʉɻȟ ʝʌʖʏ ʌʀʍʅɾʍʗʒʀʐɻʅ ʆɻʅ ʎʐʋ ɻʉʐʚʎʐʋʅʔʋ ʆʀʒʗʇɻʅʋ ʐʋʑ ɩπς 

ɉɣʀʒʗʇɻʅʋ χɊȟ ʀʚʉɻʅ ʌʀʍʅʋʍʅʎʈʘʉʂ ʂ ʀʌʚɿʍɻʎʂ ʐʖʉ ʌʑʍʆɻɾʅʡʉ ʎʐʂ ɿʅɻʈʝʍʒʖʎʂ ʐʂʏ ʐʀʇʅʆʙʏ ʐʅʈʙʏ ʐʋʑ 

CNʎʐʋ ɭɝπτ ʆɻʅ ʈʝʉʋʉ ʎʀ ʈʚɻ ʑʌʋʇʀʆʗʉʂ ʎʐʋʉ ʌȢ ɦʙʎʎʂ ʀʌʂʍʘɻʎʀ ɻʑʊʂʐʅʆʗ ʐʂʉ ʐʀʇʅʆʙ ʐʅʈʙ ʐʋʑȢ 

ɩɻʍɻʐʂʍʀʚʐɻʅ ʝʐʅ ʎʀ ʈʀɾʗʇʋ ʐʈʙʈɻ ʐʂʏ ʌʀʍʅʋʔʙ ʈʀʇʘʐʂʏ ʀʈʒɻʉʚʁʋʉʐɻʅ ʎʔʀʐʅʆʗ ʑʕʂʇʘʏ ʐʅʈʘʏ ʐʋʑ #.ȟ 

ʐʋ ʋʌʋʚʋ ʑʌʋɿʂʇʡʉʀʅ ʀʑʉʋʛʆʘʏ ʎʑʉʃʙʆʀʏ ɾʅɻ ʐʂʉ ʌɻʍɻɾʖɾʙ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʌʋʍʍʋʙʏȢ ɞʊɻʚʍʀʎʂ 

ɻʌʋʐʀʇʋʞʉ ʐʋ ʆʀʉʐʍʅʆʝ ʐʈʙʈɻ ʐʋʑ ɭɝȟ ʆɻʃʡʏ ʆɻʅ ʐʋ ɻʉɻʐʋʇʅʆʝ ʐʈʙʈɻ ʐʂʏ ʇʀʆʗʉʂʏ ʐʋʑ ɥʝʍʉʋʑȟ ʝʌʋʑ 

ʇʝɾʖ ʐʂʏ ɻʉʗʌʐʑʊʂʏ ʆɻʍʎʐʅʆʡʉ ʎʔʂʈɻʐʅʎʈʡʉȟ ʋʅ ʐʅʈʘʏ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ ʀʚʉɻʅ ʎɻʒʡʏ ʈʅʆʍʝʐʀʍʀʏ, ʐʋ 

ʋʌʋʚʋ ʋɿʂɾʀʚ ʆɻʅ ʎʀ ʎʂʈɻʉʐʅʆʘʏ ɿʅɻʒʋʍʘʏ ʎʐʋ ʑɿɻʐʅʆʝ ɿʑʉɻʈʅʆʝ ʐʖʉ ʀʌʅʈʘʍʋʑʏ ʇʀʆʗʉʡʉ ɉʌȢʔȢ ʐʋ 

ʞʕʋʏ ɻʌʋʍʍʋʙʏ ʎʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ɞʑʙʉʋʑ ʀʚʉɻʅ ɿʅʌʇʗʎʅʋ ʎʀ ʎʔʘʎʂ ʈʀ ʐʋ ɻʉʐʚʎʐʋʅʔʋ ʐʋʑ ɥʝʍʉʋʑɊ. 

 

ɞʅʆʝʉɻ 2-4 ɯʖʍʅʆʙ ɻʌʀʅʆʝʉʅʎʂ ʌɻʍɻʈʘʐʍʋʑ CN ʎʐʅʏ ʇʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ʌʋʑ ʀʊʀʐʗʁʋʉʐɻʅ 

ɫʀ ʎʔʘʎʂ ʈʀ ʐʂʉ ɻʉʐʚʎʐʋʅʔʂ ʀʍɾɻʎʚɻ ʌʋʑ ʀʚʔʀ ʌʍɻɾʈɻʐʋʌʋʅʂʃʀʚ ʎʐɻ ʌʇɻʚʎʅɻ ʐʋʑ ρʋʑ ɣʞʆʇʋʑ 

ʀʒɻʍʈʋɾʙʏ ʐʂʏ ɨɿʂɾʚɻʏȟ ʝʌʋʑ ɾʅɻ ʐʂʉ ʀʊɻɾʖɾʙ ʐʋʑ CN ʀʚʔɻʉ ʔʍʂʎʅʈʋʌʋʅʂʃʀʚ ɿʀɿʋʈʘʉɻ ʐʋʑ ɨɩɞɣɞɩɞ 

ʐʋʑ ςπρτ, ʌɻʍɻʐʂʍʀʚʐɻʅ ʈʚɻ ʈʅʆʍʙ ɻʞʊʂʎʂ ʎʐʂ ʎʑʉʋʇʅʆʙ ʐʅʈʙ ʐʋʑ CN ʎʐʋ ɭɝ ʐʂʏ ʐʗʊʂʏ ʐʋʑ ςȢτϷ ɉɻʌʝ 

φωȢστ ʎʀ χρȢπυɊȢ ɠ ɻʞʊʂʎʂ ɻʑʐʙ ɿʀʉ ɻʌʋʐʀʇʀʚ ɾʀʉʅʆʝ ʆɻʉʝʉɻ ʎʀ ʀʌʚʌʀɿʋ ʑʌʋʇʀʆɻʉʡʉȟ ʝʌʋʑ 

ʌɻʍɻʐʂʍʋʞʉʐɻʅ ʆɻʐʗ ʌʀʍʚʌʐʖʎʂ ɻʈʀʇʂʐʘʀʏȟ ɻʑʊʂʐʅʆʘʏ ʙ ʈʀʅʖʐʅʆʘʏ ʈʀʐɻɼʋʇʘʏ. ɫʐʂʉ ʌʇʀʅʋʕʂʒʚɻ ʐʖʉ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ʑʌʋʇʀʆɻʉʡʉ ʂ ʐʅʈʙ ʐʋʑ CN ʌɻʍɻʈʘʉʀʅ ʎʔʀɿʝʉ ɻʈʀʐʗɼʇʂʐʂȟ ʑʌʋɿʂʇʡʉʋʉʐɻʏ ʎʐʅʏ ʌʀʍʅʌʐʡʎʀʅʏ ɻʑʐʘʏ 

ʌʀʍʅʋʍʅʎʈʘʉʀʏ ɿʅɻʒʋʍʋʌʋʅʙʎʀʅʏ ʎʐʅʏ ʔʍʙʎʀʅʏ ɾʂʏ ʈʀʐɻʊʞ ʐʖʉ ɿʞʋ ʆʞʆʇʖʉȢ 

ɷʎʋʉ ɻʒʋʍʗ ʐʅʏ ʌʍʋɻʉɻʒʀʍʃʀʚʎʀʏ ʈʀʐɻɼʋʇʘʏ ɻʑʐʘʏ ʋʒʀʚʇʋʉʐɻʅ ʎʀ ɿʅɻʒʋʍʋʌʋʅʙʎʀʅʏ ʎʐʅʏ ʔʍʙʎʀʅʏ 

ɾʂʏȟ ʆɻʃʡʏ ʋ ʔɻʍɻʆʐʂʍʅʎʈʝʏ ʐʖʉ ʀɿɻʒʡʉȟ ʌʋʑ ɻʌʋʐʀʇʀʚ ʐʋ ςʋ ʀʌʚʌʀɿʋ ɾʅɻ ʐʂʉ ʀʆʐʚʈʂʎʂ ʐʋʑ ɻʍʅʃʈʋʞ 

CNȟ ʘʔʀʅ ʌɻʍɻʈʀʚʉʀʅ ɻʈʀʐʗɼʇʂʐʋʏ ʈʀʐɻʊʞ ʐʖʉ ɿʞʋ ʆʞʆʇʖʉȢ ɨʅ ɿʅɻʒʋʍʋʌʋʅʙʎʀʅʏ ʎʐʅʏ ʔʍʙʎʀʅʏ ɾʂʏ 

ʋʒʀʚʇʋʉʐɻʅ ʆʑʍʚʖʏ ʎʀ ɻʇʇɻɾʙ ʐʋʑ ʔɻʍɻʆʐʂʍʅʎʈʋʞ ʐʖʉ ʌʋʇʑɾʡʉʖʉ ʐʋʑ ɨɩɞɣɞɩɞ ʇʝɾʖ 

ɻʉʃʍʖʌʋɾʀʉʡʉ ʈʀʐɻɼʋʇʡʉ ʙ ɻʊʅʋʌʋʚʂʎʂʏ ʇʀʌʐʋʈʀʍʘʎʐʀʍʖʉ ʎʐʋʅʔʀʚʖʉ ɻʌʝ ʐʋʉ ɨɩɞɣɞɩɞ ɾʅɻ ʐʋʉ 

ʔɻʍɻʆʐʂʍʅʎʈʝ ʐʋʑʏȢ ɠ ʀʌʚɿʍɻʎʂ ʐʖʉ ʌʑʍʆɻɾʅʡʉ ʎʐʋʉ ɻʍʅʃʈʝ CN ʎʐʋ ɭɝπτ ʀʚʉɻʅ ɻʈʀʇʂʐʘɻȟ ʝʌʖʏ 

ɻʉɻʒʘʍʀʐɻʅ ʆɻʅ ʎʐɻ ʌɻʍɻʌʗʉʖȢ 

2.3 ɭɝɪɨɤɨɜɢɣɚ ɝɞɝɨɥɞɦɚ 

2.3.1 ɫʂʈʀʅɻʆʘʏ ɷʈɼʍʅʀʏ ɣɻʈʌʞʇʀʏ  

ɫʐʋ ʌʇɻʚʎʅʋ ʐʋʑ ʘʍɾʋʑ Ⱥɩɻʍɻɾʖɾʙ ʔɻʍʐʡʉ ʈʀ ʐʅʏ ʀʌʅʆɻʅʍʋʌʋʅʂʈʘʉʀʏ ʌɻʍɻʈʘʐʍʋʑʏ ʐʖʉ ʝʈɼʍʅʖʉ 

ʆɻʈʌʑʇʡʉ ʎʀ ʀʌʚʌʀɿʋ ʔʡʍɻʏȟ ɉʀʒɻʍʈʋɾʙ ʐʂʏ ɨɿʂɾʚɻʏ ɉɞɞɊ ςππχȾφπȾɞɣ ʎʐʂʉ ɞʇʇʗɿɻɊȻ 

ɉɣʋʑʐʎʋɾʅʗʉʉʂʏ ʆȢʗȢȟ ςπςσɊȟ ʌʍɻɾʈɻʐʋʌʋʅʙʃʂʆʀ ʀʉʋʌʋʚʂʎʂ ʐʖʉ ʌɻʍɻʈʘʐʍʖʉ ʐʖʉ ʝʈɼʍʅʖʉ 

ʆɻʈʌʑʇʡʉ ʎʐʋ ʎʞʉʋʇʋ ʐʂʏ ɞʇʇʂʉʅʆʙʏ ɞʌʅʆʍʗʐʀʅɻʏȢ ɜʅɻ ʐʋʉ ʎʆʋʌʝ ɻʑʐʝ ɻʊʅʋʌʋʅʙʃʂʆɻʉ ʐɻ 

ʀʌʅʆɻʅʍʋʌʋʅʂʈʘʉɻ ɼʍʋʔʋʈʀʐʍʅʆʗ ɿʀɿʋʈʘʉɻ ʐʋʑ ɭɝ ʆɻʃʡʏ ʆɻʅ ʋʅ ʎʂʈʀʅɻʆʘʏ ʐʅʈʘʏ ʌɻʍɻʈʘʐʍʖʉ 

ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ʌʋʑ ʆɻʐɻʍʐʚʎʐʂʆɻʉȢ 

ɚʌʝ ʐʂʉ ʀʒɻʍʈʋɾʙ ʐʂʏ ʈʀʃʋɿʋʇʋɾʚɻʏ ʌʍʋʘʆʑʕʀ ʐʋ ʌɻʍɻʆʗʐʖ ʈʋʉʐʘʇʋ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ɾʅɻ 

ʘʉʐɻʎʂ ɼʍʋʔʙʏ x ʎʀ ÍÍȾÈȟ ʔʍʋʉʅʆʙ ʆʇʚʈɻʆɻ ɻʉɻʒʋʍʗʏ k ʎʀ Èȟ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬ ʎʀ ʘʐʂȡ  

ὼ ‗z
 Ὕ‍zϳ ρ

ρ Ὧ‌ϳ ᶻ
 (2.1) 

ʈʀ ɿʞʋ ʀʉʅɻʚʀʏ ʌɻʍɻʈʘʐʍʋʑʏ ʎʐʋ ʎʞʉʋʇʋ ʐʂʏ ʔʡʍɻʏȡ ʐʂʉ ʌɻʍʗʈʀʐʍʋ ʔʍʋʉʅʆʙʏ ʆʇʚʈɻʆɻʏ 

ʆʇʅʈɻʆʋɾʍʗʈʈɻʐʋʏ ‌Ѐ πȢρψ È  ʆɻʅ ʐʂʉ ʌɻʍʗʈʀʐʍʋ ʎʔʙʈɻʐʋʏ ɉɿʀʚʆʐʂ ʋʑʍʗʏɊ ‚ЀπȢρψȟ ʆɻʅ ʐʍʀʅʏ ʔʖʍʅʆʗ 

ʈʀʐɻɼɻʇʇʝʈʀʉʀʏ ʌɻʍɻʈʘʐʍʋʑʏȡ ʐʂʉ ʌɻʍʗʈʀʐʍʋ ʆʇʚʈɻʆɻʏ ʘʉʐɻʎʂʏ ɼʍʋʔʙʏ  ‗z (mm/h),  ʐʂʉ ʌɻʍʗʈʀʐʍʋ 

ʔʍʋʉʅʆʙʏ ʆʇʚʈɻʆɻʏ ʆɻʐɻʉʋʈʙʏ  ‍z ɉʘʐʂɊ ʆɻʅ ʐʂʉ ʌɻʍʗʈʀʐʍʋ ʀʈʈʋʉʙʏ  –z.  

ɫʀ ʌʍʋʂɾʋʞʈʀʉʋ ʎʐʗɿʅʋ ʐʋʑ ʘʍɾʋʑ ʆɻʐɻʍʐʚʎʐʂʆɻʉ ʝʈɼʍʅʀʏ ʆɻʈʌʞʇʀʏ ʎʐʅʏ ʃʘʎʀʅʏ χτ ɼʍʋʔʋʈʀʐʍʅʆʡʉ 

ʎʐɻʃʈʡʉ ʆɻʅ ςφ ɼʍʋʔʋɾʍʗʒʖʉ ʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʌʋʑ ʀʚʉɻʅ ʎʑʉʀʌʀʚʏ ʈʀ ʐʂ ʎʐɻʐʅʎʐʅʆʙ ɿʚɻʅʐɻ ʐʖʉ 

ʅʎʔʑʍʡʉ ʆɻʐɻʅɾʚɿʖʉ ʐʋʑ ɭɝ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏȢ 

ɩʚʉɻʆɻʏ 2-1 ɩɻʍʗʈʀʐʍʋʅ ʎʂʈʀʅɻʆʡʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ɼʍʋʔʋʈʀʐʍʅʆʡʉ ʎʐɻʃʈʡʉ ɭɝ ɝʑʐʅʆʙʏ 

ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ ɾʅɻ ςτh ɿʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ɫʐɻʃʈʋʚ 
ɩɻʍʗʈʀʐʍʋʅ ʝɼʍʅʖʉ ʆɻʈʌʑʇʡʉ 

Ⱪ (-) ⱦ  ἰ (mm/h)  ♫ (years)  

ɚɜȢ ɛɤɚɫɢɨɫ 0.02 35.62 0.034 

ɚɜȢ ɦɢɣɨɤɚɨɫ ɞɭɪɭɬɚɦɢɚɫ 0.07 12.74 0.089 

ɚɜɪɢɦɢɨ 0.19 1.61 0.010 

ɚɡȢ ɝɢɚɣɨɫ 0.01 78.93 0.022 

ɚɣɬɢɨ 0.01 72.80 0.054 

ɚɦɚɤɠɰɠ 0.21 1.48 0.010 

ɚɦɚɬȢ ɮɪɚɜɣɢɫɬɚ 0.03 66.75 0.198 

ɚɦɝɪɚɦɨɛɨ 0.02 41.13 0.011 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɫʐɻʃʈʋʚ 
ɩɻʍʗʈʀʐʍʋʅ ʝɼʍʅʖʉ ʆɻʈʌʑʇʡʉ 

Ⱪ (-) ⱦ  ἰ (mm/h)  ♫ (years)  

ɚɦɢɚɝɚ 0.18 2.22 0.010 

ɚɪɚɯɱɛɚ 0.03 22.55 0.039 

ɚɫɬɪɨɯɱɪɢ 0.06 12.06 0.010 

ɚɯɭɪɚ 0.01 58.90 0.010 

ɛɚɣɚɪɢɨ 0.03 28.48 0.013 

ɛɚɪɛɚɪɢɚɝɚ 0.01 43.47 0.010 

ɛɢɦɢɚɦɠ 0.18 1.80 0.010 

ɛɨɦɢɬɫɚ 0.02 46.86 0.065 

ɛɪɚɜɜɢɚɦɚ 0.01 46.53 0.010 

ɜɚɛɚɤɨɭ 0.01 56.73 0.038 

ɜɞɮȢ ɞɩɢɫɣɨɩɠɫ 0.02 59.12 0.146 

ɜɪɚɥɥɞɦɠ ɨɧɭɚ 0.01 57.53 0.010 

ɜɪɚɦɢɬɫɚ 0.02 39.40 0.042 

ɜɪɞɛɢɚ 0.14 2.85 0.010 

ɜɪɠɜɨɪɢɨ 0.01 52.87 0.010 

ɝɚɮɦɨɫ 0.02 31.16 0.014 

ɡɞɨɝɱɪɢɚɦɚ ɝɞɠ 0.20 2.59 0.010 

ɡɞɨɝɱɪɢɚɦɚ ɭɩɞɣɚ 0.21 2.85 0.010 

ɡɞɪɥɨ 0.01 37.98 0.010 

ɣɚɤɤɢɡɞɚ ɭɩɞɦ 0.02 37.74 0.079 

ɣɚɪɢɬɫɚ 0.02 35.10 0.021 

ɣɚɪɨɩɤɞɫɢ 0.31 0.99 0.010 

ɣɚɪɨɭɬɞɫ 0.20 1.87 0.010 

ɣɚɪɩɞɦɠɫɢ 0.02 38.46 0.027 

ɣɚɬɚɮɭɤɤɢɨ 0.01 62.77 0.057 

ɣɚɬɚɮɭɬɨ 0.02 53.85 0.061 

ɣɨɦɢɚɣɨɫ 0.04 22.78 0.037 

ɣɨɦɢɫɣɚ 0.01 80.97 0.010 

ɤɞɩɞɦɨɭ 0.01 49.14 0.010 

ɤɞɫɢɦɢɨ 0.18 1.73 0.011 

ɤɢɝɱɪɢɣɢ 0.17 1.72 0.010 

ɥɚɤɚɦɝɪɢɦɨ 0.01 38.58 0.010 

ɥɚɭɪɨɥɚɬɚ 0.11 5.20 0.010 

ɥɢɣɪɨ ɯɱɪɢɨ 0.01 62.73 0.010 

ɥɨɤɨɯɚ 0.15 2.74 0.010 

ɥɨɦɚɫɬɠɪɚɣɢ 0.01 44.84 0.010 

ɥɨɦɚɫɬɠɪɚɣɢ ɝɞɠ 0.01 107.88 0.034 

ɥɩɞɟɨɭɤɚ 0.01 69.58 0.029 

ɥɭɪɢ+ɠ 0.15 2.48 0.010 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 12 

ɫʐɻʃʈʋʚ 
ɩɻʍʗʈʀʐʍʋʅ ʝɼʍʅʖʉ ʆɻʈʌʑʇʡʉ 

Ⱪ (-) ⱦ  ἰ (mm/h)  ♫ (years)  

ɩɚɤɚɢɪɨɫ 0.06 31.19 0.429 

ɩɚɩɚɪɨɭɫɢ 0.01 48.28 0.010 

ɩɚɭɤɨɩɨɭɤɨ 0.01 52.72 0.010 

ɩɞɦɬɚɜɢɨɢ 0.01 60.71 0.014 

ɩɞɪɝɢɣɚɣɢ 0.10 5.35 0.010 

ɩɞɪɬɨɭɤɢ 0.01 66.93 0.010 

ɩɞɬɪɚɤɱɦɚ 0.02 47.93 0.063 

ɩɤɚɬɚɦɨɫ 0.01 59.19 0.018 

ɩɨɪɨɫ ɪɠɜɚɦɢɨɭ ɝɞɠ 0.04 20.79 0.029 

ɩɨɪɨɫ ɪɠɜɚɦɢɨɭ ɭɩɞ. 0.03 45.67 0.127 

ɩɭɪɚ 0.06 18.20 0.067 

ɫɚɪɜɢɚɝɚ 0.02 31.83 0.017 

ɫɬɚɥɦɚ 0.02 35.80 0.043 

ɫɬɚɦɨɫ 0.01 61.02 0.019 

ɫɭɣɞɚ 0.02 76.38 0.155 

ɬɞɥɩɤɚ 0.02 35.89 0.054 

ɬɪɢɣɤɢɦɨɫ 0.01 82.90 0.010 

ɬɪɢɣɨɪɮɨ ɮɱɣɢɝɚɫ 0.01 52.88 0.010 

ɬɪɢɩɨɬɚɥɨ 0.04 42.63 0.244 

ɬɪɨɛɚɬɨ 0.04 77.15 0.273 

ɭɠɫ ɣɚɫɬɪɚɣɢɨɭ 0.01 91.50 0.128 

ɭɠɫ ɣɪɞɥɚɫɬɱɦ 0.01 78.71 0.051 

ɭɠɫ ɩɤɚɫɬɠɪɚ 0.01 78.46 0.121 

ɮɪȢ ɥɨɪɦɨɭ 0.01 40.75 0.010 

ɮɪȢ ɩɤɚɫɬɠɪɚ 0.02 41.15 0.055 

ɯɚɦɢ ɥɩɚɤɬɚ 0.17 2.74 0.010 

ɯɞɤɢɝɨɦɚ 0.03 20.66 0.028 

 

ɩʚʉɻʆɻʏ 2-2 ɩɻʍʗʈʀʐʍʋʅ ʎʂʈʀʅɻʆʡʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ʎʐʅʏ ʃʘʎʀʅʏ ɼʍʋʔʋɾʍʗʒʖʉ ʐʋʑ ɭɝ ɝʑʐʅʆʙʏ 

ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ 

ɡʘʎʂ ɛʍʋʔʋɾʍʗʒʋʑ 
ɩɻʍʗʈʀʐʍʋʅ ɷʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ 

♪ (h)  Ɫ (-) Ⱪ (-) ⱦ (mm/h)  ♫ (years)  

ɚɜɪɢɦɢɨ ɞɚɚ 0.27 0.80 0.02 1051.73 0.012 

ɚɜɪɢɦɢɨ ɞɥɭ 0.15 0.80 0.19 94.36 0.010 

ɚɡȢ ɝɢɚɣɨɫ 0.01 0.53 0.01 4704.45 0.022 

ɚɣɬɢɨ 0.16 0.78 0.01 3526.24 0.054 

ɚɪɜɢɡɞɚ 0.29 0.55 0.14 42.97 0.010 

ɚɯɭɪɚ 0.51 0.70 0.01 876.94 0.010 

ɜɪɚɥɥɞɦɠ ɨɧɭɚ 0.01 0.53 0.01 3414.08 0.010 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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2.3.2 ɯʗʍʐʀʏ ɯʖʍʅʆʙʏ ɣɻʐɻʉʋʈʙʏ ɩɻʍɻʈʘʐʍʖʉ ɷʈɼʍʅʖʉ 

ɥʀ ɼʗʎʂ ʐʅʏ ʎʂʈʀʅɻʆʘʏ ʌɻʍɻʈʘʐʍʋʑʏ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ʌɻʍʗɾʋʉʐɻʅ ʔʗʍʐʀʏ ʔʖʍʅʆʙʏ 

ʆɻʐɻʉʋʈʙʏ ʐʋʑʏ ɉʀʌʚʌʀɿɻ rasterɊȟ ʌʋʑ ʎʐʂ ʎʑʉʘʔʀʅɻ ʔʍʂʎʅʈʋʌʋʅʋʞʉʐɻʅ ɾʅɻ ʐʂʉ ʀʆʐʚʈʂʎʂ 

ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʡʉ ʐʅʈʡʉ ʐʖʉ ʌɻʍɻʈʘʐʍʖʉ ʎʐʅʏ ʑʌʋʇʀʆʗʉʀʏ ʐʖʉ ʈʋʉʐʘʇʖʉ ʑɿʍʋʇʋɾʅʆʙʏ 

ʌʍʋʎʋʈʋʚʖʎʂʏȢ 

ɡʘʎʂ ɛʍʋʔʋɾʍʗʒʋʑ 
ɩɻʍʗʈʀʐʍʋʅ ɷʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ 

♪ (h)  Ɫ (-) Ⱪ (-) ⱦ (mm/h)  ♫ (years)  

ɝɪɭɥɱɦɚɫ 0.26 0.61 0.15 52.36 0.010 

ɞɩɢɦɢɚɦɚ 0.01 0.55 0.10 565.18 0.010 

ɡɞɨɝɱɪɢɚɦɚ ɝɞɠ 1.06 0.62 0.20 18.52 0.010 

ɣɤɞɢɫɬɨ 0.01 0.63 0.05 1740.03 0.036 

ɣɪɢɣɞɤɤɨ 0.01 0.53 0.11 403.98 0.029 

ɤɞɫɢɦɢɨ 0.88 0.78 0.18 23.31 0.011 

ɤɞɭɣɚɝɚ 0.15 0.72 0.03 979.77 0.022 

ɤɢɝɱɪɢɣɢ 0.12 0.54 0.17 30.63 0.010 

ɥɞɫɨɯɱɪɚ 0.23 0.52 0.01 1086.57 0.010 

ɩɚɭɤɨɩɨɭɤɨ 0.18 0.85 0.01 3379.05 0.010 

ɩɞɦɬɚɜɢɨɢ 0.01 0.60 0.01 6241.29 0.014 

ɩɨɤɭɦɞɪɢ 11.06 0.96 0.02 158.27 0.010 

ɩɨɪɨɫ ɪɠɜɚɦɢɨɭ ɭɩɞ. 0.44 0.63 0.03 571.47 0.127 

ɩɪɨɭɫɨɫ 0.88 0.59 0.03 485.45 0.081 

ɩɭɪɚ 0.01 0.50 0.06 851.30 0.067 

ɭɠɫ ɣɚɫɬɪɚɣɢɨɭ 0.23 0.67 0.01 2064.01 0.128 

ɭɠɫ ɣɪɞɥɚɫɬɱɦ 0.48 0.68 0.01 1137.41 0.051 

ɮɨɭɫɢɚɦɚ 0.02 0.52 0.01 3416.97 0.010 

ɮɪɚɜɥɚ ɥɨɪɦɨɭ 2.13 0.80 0.01 302.23 0.010 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 2-5 ɜʀʖɾʍɻʒʅʆʙ ʆɻʐɻʉʋʈʙ ʌɻʍɻʈʘʐʍʋʑ ʂ ʎʐʋ ɭɝ ɝʑʐʅʆʙ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 2-6 ɜʀʖɾʍɻʒʅʆʙ ʆɻʐɻʉʋʈʙ ʌɻʍɻʈʘʐʍʋʑ ɼ ʎʐʋ ɭɝ ɝʑʐʅʆʙ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 2-7 ɜʀʖɾʍɻʒʅʆʙ ʆɻʐɻʉʋʈʙ ʌɻʍɻʈʘʐʍʋʑ ʇ ʎʐʋ ɭɝ ɝʑʐʅʆʙ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ 

 

ɷʌʖʏ ʀʊʂɾʙʃʂʆʀ ʎʐʋ ʀɿʗʒʅʋ ςȢσȢρȟ ʋʅ ʌɻʍʗʈʀʐʍʋʅ ʊ ʆɻʅ ɻ ʐʂʏ ʎʑʉʗʍʐʂʎʂʏ ɿʅʗʍʆʀʅɻʏ ʃʀʖʍʙʃʂʆɻʉ 

ʀʉʅɻʚʀʏ ʎʀ ʀʌʚʌʀɿʋ ʀʌʅʆʍʗʐʀʅɻʏȢ ɨʅ ʔʗʍʐʀʏ ɻʑʐʋʚ ʌɻʍʙʔʃʂʎɻʉ ʈʀ ʔʍʙʎʂ ʆɻʐʗʇʇʂʇʖʉ ʈʋʉʐʘʇʖʉ 

ʔʖʍʅʆʙʏ ʌɻʍʀʈɼʋʇʙʏȟ ʆɻʅ ʀʚʉɻʅ ʈʋʍʒʙʏ ʆɻʉʗɼʋʑ ɉɻʍʔʀʚɻ raster).  

 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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3  ɭɩɨɤɨɜɢɫɬɢɣɠ ɝɢɚɝɢɣɚɫɢɚ ɩɚɪɚɜɱɜɠɫ 

ɩɤɠɥɥɭɪɨɜɪɚɮɠɥɚɬɱɦ ɫɯɞɝɢɚɫɥɨɭ 

3.1 ɜɞɦɢɣɨ ɥɞɡɨɝɨɤɨɜɢɣɨ ɩɤɚɢɫɢɨ 

ɜʅɻ ʐʂʉ ʆɻʐʗʍʐʅʎʂ ɯɻʍʐʡʉ ɞʌʅʆʅʉɿʑʉʝʐʂʐɻʏ ɩʇʂʈʈʞʍɻʏ ɉÆÌÏÏÄ ÈÁÚÁÒÄ ÍÁÐÓɊ ʎʐʅʏ ɟʡʉʀʏ ɝʑʉʂʐʅʆʗ 

ɭʕʂʇʋʞ ɣʅʉɿʞʉʋʑ ɩʇʂʈʈʑʍʡʉ ɉɟɝɭɣɩɊȟ ʝʌʖʏ ʌʍʋɼʇʘʌʀʐɻʅ ʎʐɻ ʗʍʃʍɻ υ ʆɻʅ φ ʐʂʏ ɨɿʂɾʚɻʏ 

ςππχȾφπȾɞɣ ʆɻʅ ʐʋ ʗʍʃʍʋ υ ʐʂʏ ɣȢɭȢɚȢ (ȢɩȢ σρψςςȾρυτςȾɞρπσȾςρȢχȢςπρπȟ ɻʌɻʅʐʀʚʐɻʅ ʂ ʌɻʍɻɾʖɾʙ 

ʌʇʂʈʈʑʍʅʆʡʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ʎʐʅʏ ʀʅʎʝɿʋʑʏ ʐʖʉ ɟɝɭɣɩ ʆɻʅ ʎʀ ʀʌʅʇʀɾʈʘʉʀʏ ʀʉɿʅʗʈʀʎʀʏ ʃʘʎʀʅʏ ʐʋʑ 

ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ.  

ɫʐʋ ɭɝ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ ɻʉɻʌʐʞʎʎʋʉʐɻʅ ɟɝɭɣɩ ʎʀ 20 ʇʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ɉʙ ʎʑʎʐʙʈɻʐɻ 

ʇʀʆɻʉʡʉɊȢ ɜʅɻ ʆʗʃʀ ʇʀʆʗʉʂȟ ʌʋʑ ʎʐʂ ʎʑʉʘʔʀʅɻ ʃɻ ɻʉɻʒʘʍʀʐɻʅ ʆɻʅ ʖʏ ʌʀʍʅʋʔʙ ʈʀʇʘʐʂʏȟ 

ɿʅɻʈʋʍʒʡʉʀʐɻʅ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʈʋʉʐʘʇʋ ʌʇʂʈʈʑʍʡʉȟ ʈʀ ʐʋ ʋʌʋʚʋ ʌɻʍʗɾʋʉʐɻʅ ʐɻ 

ʌʇʂʈʈʑʍʋɾʍɻʒʙʈɻʐɻ ʎʐʅʏ ɿʅʗʒʋʍʀʏ ʃʘʎʀʅʏ ʀʉɿʅɻʒʘʍʋʉʐʋʏ ʆɻʐʗ ʈʙʆʋʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ 

ʌʋʑ ʆɻʐɻʇʙɾʀʅ ʎʀ ʘʉɻʉ ʐʀʇʅʆʝ ʆʝʈɼʋ ʀʊʝɿʋʑ ʎʐʂ ʃʗʇɻʎʎɻ. ɨʅ ʆʇʀʅʎʐʘʏ ʇʀʆʗʉʀʏ ɉɬʍʅʔʖʉʚɿɻʏȟ 

ɤʑʎʅʈɻʔʚɻʏȟ ʆʐʇȢɊ ɿʀʉ ʘʔʋʑʉ ʒʑʎʅʆʙ ɻʌʋʎʐʍʗɾɾʅʎʂȟ ʋʌʝʐʀ ʋʅ ɻʌʋʍʍʋʘʏ ʆɻʐɻʇʙɾʋʑʉ ʎʐʅʏ ɻʉʐʚʎʐʋʅʔʀʏ 

ʇʚʈʉʀʏ. 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʈʂʔɻʉʅʎʈʡʉ ɾʘʉʉʂʎʂʏ ʆɻʅ ʈʀʐɻʒʋʍʗʏ ʐʂʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɼɻʎʚʁʀʐɻʅ 

ʎʀ ʈʅɻ ʂʈʅʆɻʐɻʉʀʈʂʈʘʉʂ (semi-distributedɊ ɿʅɻʆʍʅʐʋʌʋʚʂʎʂ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏȢ ɫʑɾʆʀʆʍʅʈʘʉɻȟ ʂ 

ʇʀʆʗʉʂ ʔʖʍʚʁʀʐɻʅ ʎʀ ʑʌʋʇʀʆʗʉʀʏȟ ɾʅɻ ʆʗʃʀ ʈʚɻ ɻʌʝ ʐʅʏ ʋʌʋʚʀʏ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʐʑʌʅʆʙ ʌʍʋʎʘɾɾʅʎʂ 

ʌʇʂʈʈʑʍʅʆʋʞ ʀʌʀʅʎʋɿʚʋʑ (event-basedɊȟ ʌʋʑ ɼɻʎʚʁʀʐɻʅ ʎʐʂ ʈʘʃʋɿʋ SCS-CNȟ ɾʅɻ ʐʋʉ ʈʀʐɻʎʔʂʈɻʐʅʎʈʝ 

ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ʎʀ ʀʌʅʒɻʉʀʅɻʆʙ ɻʌʋʍʍʋʙȟ ʎʀ ʎʑʉɿʑɻʎʈʝ ʈʀ ʐʂ ʃʀʖʍʚɻ ʈʋʉɻɿʅɻʚʋʑ 

ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ, ɾʅɻ ʐʂ ɿʅʝɿʀʑʎʂ ʐʂʏ ɻʌʋʍʍʋʙʏ ʘʖʏ ʐʂʉ ʘʊʋɿʋ ʆʗʃʀ ʇʀʆʗʉʂʏȢ  

ɫʐʂ ʎʑʉʘʔʀʅɻȟ ʈʀ ʀʒɻʍʈʋɾʙ ɻʌʇʋʑʎʐʀʑʈʘʉʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ʌʍʋʎʀɾɾʚʎʀʖʉȟ ʐɻ ʌʇʂʈʈʑʍʋɾʍɻʒʙʈɻʐɻ 

ʝʇʖʉ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ɿʅʋɿʀʞʋʉʐɻʅ ʈʘʔʍʅ ʐʂʉ ʘʊʋɿʋ ʐʂʏ ʇʀʆʗʉʂʏȟ ʈʘʎʖ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ 

ɥʀ ʐʋʉ ʐʍʝʌʋ ɻʑʐʝȟ ɾʚʉʀʐɻʅ ʂ ʎʞʉʃʀʎʂ ʐʖʉ ʌʇʂʈʈʑʍʋɾʍɻʒʂʈʗʐʖʉ ʎʐʋʑʏ ʆʝʈɼʋʑʏ ʐʋʑ ɿʅʆʐʞʋʑȟ ʌʋʑ 

ɻʌʋʐʀʇʀʚ ʐʋ ʐʀʇʅʆʝ ʁʂʐʋʞʈʀʉʋ ʐʂʏ ʈʀʇʘʐʂʏȢ ɫʀ ʀʌʝʈʀʉʋ ʎʐʗɿʅʋ ʐʂʏ ʈʀʇʘʐʂʏȟ ʀʌɻʉɻʇɻʈɼʗʉʀʐɻʅ ʂ 

ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ʈʀʐɻʒʋʍʗʏ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʍʋʡʉ ʆɻʐʗ ʈʙʆʋʏ ʎʑɾʆʀʆʍʅʈʘʉʖʉ ʆʇʗɿʖʉ ʐʋʑ 

ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʎʑɾʆʀʆʍʅʈʘʉɻȟ ʐʖʉ ʆʇʗɿʖʉ ʌʋʑ ɿʅɻʐʍʘʔʋʑʉ ʐʅʏ ɟɝɭɣɩɊȟ ʀʒɻʍʈʝʁʋʉʐɻʏ 

ʑɿʍɻʑʇʅʆʘʏ ʌʍʋʎʀɾɾʚʎʀʅʏȢ ɨʅ ʐʀʇʀʑʐɻʚʀʏ ʌʀʍʅɾʍʗʒʋʑʉ ʐʅʏ ɿʅʀʍɾɻʎʚʀʏ ɿʅʝɿʀʑʎʂʏ ʈʘʎʖ ʐʖʉ 

ɻʉɻʇʑʐʅʆʡʉ ʑɿʍɻʑʇʅʆʡʉ ʀʊʅʎʡʎʀʖʉ ʐʂʏ ʍʋʙʏȟ ʇɻʈɼʗʉʋʉʐɻʏ ʑʌʝʕʂ ʐɻ ɾʀʖʈʀʐʍʅʆʗ ʆɻʅ ʑɿʍɻʑʇʅʆʗ 

ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ʆʞʍʅɻʏ ʆʋʚʐʂʏ ʐʖʉ ʑɿɻʐʋʍʀʑʈʗʐʖʉ ʆɻʃʡʏ ʆɻʅ ʐʂʏ ʌʇʂʈʈʑʍʋʌʀɿʅʗɿɻʏ 

ʀʆɻʐʘʍʖʃʀʉ ɻʑʐʙʏ. 

ɠ ʑʌʋʇʋɾʅʎʐʅʆʙ ɿʅɻɿʅʆɻʎʚɻ ʑʇʋʌʋʅʀʚʐɻʅ ʎʐʋ ʇʋɾʅʎʈʅʆʝ HEC-HMSȟ ʀʉʡ ʂ ʌɻʍɻɾʖɾʙ ʐʖʉ ʔʖʍʅʆʡʉ ʆɻʅ 

ʑɿʍʋʇʋɾʅʆʡʉ ɿʀɿʋʈʘʉʖʉ ʀʅʎʝɿʋʑ ɾʚʉʀʐɻʅȟ ʖʏ ʀʌʚ ʐʋ ʌʇʀʚʎʐʋʉȟ ʎʀ ʌʀʍʅɼʗʇʇʋʉ ɫɜɩȢ 

3.2 ɭɝɪɨɤɨɜɢɣɚ ɫɞɦɚɪɢɚ 

ɫʞʈʒʖʉɻ ʈʀ ʐʋ ʐʀʞʔʋʏ ɬʀʔʉʅʆʡʉ ɩʍʋɿʅɻɾʍɻʒʡʉȟ ʁʂʐʀʚʐɻʅ ʂ ɻʉʗʇʑʎʂ ʐʖʉ ɻʆʝʇʋʑʃʖʉ ʎʀʉɻʍʚʖʉ ɾʅɻ 

ʐʋʑʏ ʌʋʐɻʈʋʞʏȟ ʍʘʈɻʐɻ ʆɻʅ ʔʀʅʈʗʍʍʋʑʏȡ 

¶ ʌʇʂʈʈʞʍʀʏ ʑʕʂʇʙʏ ʌʅʃɻʉʝʐʂʐɻʏ ʑʌʘʍɼɻʎʂʏȟ ʌʋʑ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ɻʉʐʅʎʐʋʅʔʋʞʉ ʎʀ ʌʀʍʚʋɿʋ 

ʀʌɻʉɻʒʋʍʗʏ υπ ʔʍʝʉʅɻȟ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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¶ ʌʇʂʈʈʞʍʀʏ ʈʘʎʂʏ ʌʅʃɻʉʝʐʂʐɻʏ ʑʌʘʍɼɻʎʂʏȟ ʌʋʑ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ɻʉʐʅʎʐʋʅʔʋʞʉ ʎʀ ʌʀʍʚʋɿʋ 

ʀʌɻʉɻʒʋʍʗʏ ρππ ʔʍʝʉʅɻ ʆɻʅ 

¶ ʌʇʂʈʈʞʍʀʏ ʔɻʈʂʇʙʏ ʌʅʃɻʉʝʐʂʐɻʏ ʑʌʘʍɼɻʎʂʏȟ ʌʋʑ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ɻʉʐʅʎʐʋʅʔʋʞʉ ʎʀ ʌʀʍʚʋɿʋ 

ʀʌɻʉɻʒʋʍʗʏ ρπππ ʔʍʝʉʅɻȢ 

ɜʅɻ ʆʗʃʀ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ʀʊʀʐʗʁʋʉʐɻʅ ʐʍʚɻ ʎʀʉʗʍʅɻȟ ʌʋʑ ɻʉɻʒʘʍʋʉʐɻʅ ʎʀ ʀʑʉʋʛʆʘʏȟ ʈʘʎʀʏ ʆɻʅ 

ɿʑʎʈʀʉʀʚʏ ʑɿʍʋʇʋɾʅʆʘʏ ʎʑʉʃʙʆʀʏȢ ɫʐʂʉ ʌʍʗʊʂȟ ʐɻ ʎʀʉʗʍʅɻ ɻʑʐʗ ʇɻʈɼʗʉʋʑʉ ʑʌʝʕʂ ʐʋʑʏȟ ʐʅʏ 

ʑʌʋʃʘʎʀʅʏ ʌʋʑ ɾʚʉʋʉʐɻʅ ʎʔʀʐʅʆʗ ʈʀ ʐʅʏ ʎʑʉʃʙʆʀʏ ɻʍʔʅʆʙʏ ʑɾʍɻʎʚɻʏ ʐʋʑ ʀɿʗʒʋʑʏȢ ɚʌʝ ʐʋʑʏ 

ʎʑʉɿʑɻʎʈʋʞʏ ʐʖʉ ʐʍʅʡʉ ʑɿʍʋʇʋɾʅʆʡʉ ʎʑʉʃʂʆʡʉ ʈʀ ʐʅʏ ʐʍʀʅʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ʌʍʋʆʞʌʐʋʑʉȟ 

ʐʀʇʅʆʗȟ σ ϼ 3 = ω ʎʀʉʗʍʅɻȟ ɾʅɻ ʐɻ ʋʌʋʚɻ ʌɻʍʗɾʋʉʐɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ʌʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻ ʎʀ 

ʆʗʃʀ ʃʘʎʂ ʀʉɿʅɻʒʘʍʋʉʐʋʏȢ  

3.3 ɛɪɨɯɨɩɬɱɫɞɢɫ ɫɯɞɝɢɚɫɥɨɭ 

3.3.1 ɞʆʐʚʈʂʎʂ ɯʍʋʉʅʆʡʉ ɥʀɾʀʃʡʉ ɛʍʋʔʝʌʐʖʎʂʏ 

ɚʍʔʅʆʗ ʆɻʃʋʍʚʁʋʉʐɻʅ ɿʞʋ ʃʀʈʀʇʅʡɿʂ ʔʍʋʉʅʆʗ ʈʀɾʘʃʂȟ ʌʋʑ ʀʚʉɻʅ ʂ ʎʑʉʋʇʅʆʙ ɿʅʗʍʆʀʅɻȟ Dȟ ʆɻʅ ʂ ʔʍʋʉʅʆʙ 

ɿʅɻʆʍʅʐʝʐʂʐɻȟ ɝtȟ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ɉɿʂʇɻɿʙ ʂ ɿʅʗʍʆʀʅɻ ʆʗʃʀ ʐʈʂʈɻʐʅʆʋʞ ʞʕʋʑʏ 

ɼʍʋʔʙʏɊȟ ʌʋʑ ʆɻʃʋʍʚʁʀʅ ʆɻʅ ʐʋ ʔʍʋʉʅʆʝ ɼʙʈɻ ʑʌʋʇʋɾʅʎʈʡʉȢ ɬɻ ɿʞʋ ʈʀɾʘʃʂ ɻʒʋʍʋʞʉ ʝʇʀʏ ʐʅʏ ʌʐʑʔʘʏ 

ʐʂʏ ɿʅɻɿʅʆɻʎʚɻʏ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʆɻʅ ʀʚʉɻʅ ʆʋʅʉʗ ʎʀ ʝʇʀʏ ʐʅʏ ʑʌʋʇʀʆʗʉʀʏȢ 

ɞʚʉɻʅ ʌʍʋʒɻʉʘʏ ʝʐʅ ʂ ɿʅʗʍʆʀʅɻ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ʃɻ ʌʍʘʌʀʅ ʉɻ ʀʚʉɻʅ ʈʀɾɻʇʞʐʀʍʂ ʐʋʑ 

ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏȟ ʡʎʐʀ ʉɻ ʀʊɻʎʒɻʇʚʁʀʐɻʅ ʂ ʎʑʈʈʀʐʋʔʙ ɻʆʝʈɻ ʆɻʅ ʐʖʉ 

ʌʅʋ ɻʌʋʈɻʆʍʑʎʈʘʉʖʉ ʌʀʍʅʋʔʡʉ ʐʂʏ ʎʐʂʉ ʌɻʍɻɾʖɾʙ ʐʂʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ʎʐʂʉ ʘʊʋɿʋȢ 

ɫʞʈʒʖʉɻ ʈʀ ʐʅʏ ʌʍʋɿʅɻɾʍɻʒʘʏȟ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʀʆʐʅʈʗʐɻʅ ʈʘʎʖ ʐʂʏ ʀʈʌʀʅʍʅʆʙʏ ʎʔʘʎʂʏ ʐʋʑ 

Giandotti: 

   tc = 
4 A + 1.5L

0.8 ɝz
     (3.1) 

ʝʌʋʑ tc ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊȟ ɚ ʂ ʀʌʅʒʗʉʀʅɻ ʐʂʏ ʇʀʆʗʉʂʏ ɉËÍ2), L ʐʋ ʈʙʆʋʏ ʐʂʏ ʈʀɾɻʇʞʐʀʍʂʏ 

ɿʅɻɿʍʋʈʙʏ ʉʀʍʋʞ ʎʐʂ ʇʀʆʗʉʂ ɉËÍɊ ʆɻʅ ɝz ʂ ʑʕʋʈʀʐʍʅʆʙ ɿʅɻʒʋʍʗ ʐʋʑ ʈʘʎʋʑ ʑʕʋʈʘʐʍʋʑ ʐʂʏ ʇʀʆʗʉʂʏ 

ɻʌʝ ʐʋ ʑʕʝʈʀʐʍʋ ʐʋʑ ʆʝʈɼʋʑ ʀʊʝɿʋʑ ʐʂʏ ɉÍɊȢ ɬɻ ʌɻʍɻʌʗʉʖ ʈʀɾʘʃʂ ʑʌʋʇʋɾʚʁʋʉʐɻʅ ʈʀ ʀʒɻʍʈʋɾʘʏ 

ʔʖʍʅʆʙʏ ʀʌʀʊʀʍɾɻʎʚɻʏ ʎʀ ʌʀʍʅɼʗʇʇʋʉ ɫɜɩȢ 

ɥʀ ɼʗʎʂ ʐʂ ɿʅʀʃʉʙ ʌʍɻʆʐʅʆʙȟ ʆɻʅ ʈʀ ɿʀɿʋʈʘʉʋ ʝʐʅ ʎʐʂʉ ʆɻʐʗʍʐʅʎʂ ʐʖʉ ʑʀʐʋɾʍɻʒʂʈʗʐʖʉ ʎʔʀɿʅɻʎʈʋʞ 

ʀʒɻʍʈʝʁʋʉʐɻʅ ʋʅ ʈʘʃʋɿʋʅ ʐʖʉ ʀʉɻʇʇɻʎʎʝʈʀʉʖʉ ʈʌʇʋʆ ʆɻʅ ʐʂʏ ɿʑʎʈʀʉʘʎʐʀʍʂʏ ɿʅʗʐɻʊʂʏ ɉɼʇȢ 3.3.3Ɋȟ ʂ 

ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ ʃɻ ʌʍʘʌʀʅ ʉɻ ʀʚʉɻʅ ʎʂʈɻʉʐʅʆʝ ʌʋʇʇɻʌʇʗʎʅʋ ɉɻʍʆʀʐʗ ʈʀɾɻʇʞʐʀʍʋ ʐʋʑ ɿʅʌʇʗʎʅʋʑɊ ʐʋʑ 

ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏȢ ɜʀʉʅʆʗȟ ʎʐʅʏ ʈʀɾʗʇʂʏ ʆʇʚʈɻʆɻʏ ʇʀʆʗʉʀʏ ʐʂʏ ʈʀʇʘʐʂʏ 

ʀʒɻʍʈʝʁʋʉʐɻʅ ɿʅʗʍʆʀʅʀʏ ɼʍʋʔʙʏ 48 h, ʀʉʡ ʎʐʅʏ ʈʅʆʍʝʐʀʍʀʏ ʀʒɻʍʈʝʁʋʉʐɻʅ ɼʍʋʔʘʏ ɿʅʗʍʆʀʅɻʏ ρς ʙ ςτ h.  

ɬʋ ʔʍʋʉʅʆʝ ɼʙʈɻ ʌʍʘʌʀʅ ʉɻ ʀʚʉɻʅ ʑʌʋʌʋʇʇɻʌʇʗʎʅʋ ʐʋʑ ʈʅʆʍʝʐʀʍʋʑ ɻʌʝ ʐʋʑʏ ʔʍʝʉʋʑʏ ʎʑɾʆʘʉʐʍʖʎʂʏ 

ʐʖʉ ʑʌʋʇʀʆɻʉʡʉȟ ʡʎʐʀ ʉɻ ʈʌʋʍʀʚ ʉɻ ɻʌʀʅʆʋʉʅʎʐʀʚ ʎʖʎʐʗ ʐʋ ʎʔʙʈɻ ʐʋʑ ʈʋʉɻɿʅɻʚʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ 

ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȢ ɷʌʖʏ ʀʊʂɾʀʚʐɻʅ ʌɻʍɻʆʗʐʖȟ ʂ ɻʅʔʈʙ ʐʋʑ ʈʋʉɻɿʅɻʚʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ʀʈʒɻʉʚʁʀʐɻʅ 

ʎʀ ʔʍʝʉʋ ʇʚɾʋ ʈʀɾɻʇʞʐʀʍʋ ʐʋʑ φπϷ ʐʋʑ ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉɼʇȢ 3.4.2ɊȢ ɤɻʈɼʗʉʋʉʐɻʏ ʑʌʝʕʂ ʝʐʅ 

ʐʋ ʀʇʗʔʅʎʐʋ ʈʘɾʀʃʋʏ ʑʌʋʇʀʆɻʉʡʉ ʀʚʉɻʅ ρπ ËÍ2ȟ ʀʒɻʍʈʝʁʋʑʈʀȟ ɾʀʉʅʆʗȟ ʔʍʋʉʅʆʝ ɼʙʈɻ ρυ ÍÉÎȢ 

ɬɻ ʔʍʋʉʅʆʗ ʈʀɾʘʃʂ D ʆɻʅ ɝt ʀʚʉɻʅ ʆʋʅʉʗ ɾʅɻ ʝʇɻ ʐɻ ʑɿʍʋʇʋɾʅʆʗ ʎʀʉʗʍʅɻȟ ʌɻʍʝʇʋ ʌʋʑ ʝʎʋ ɾʚʉʋʉʐɻʅ ʌʅʋ 

ɿʑʎʈʀʉʀʚʏ ʋʅ ʎʑʉʃʙʆʀʏ ɼʍʋʔʝʌʐʖʎʂʏȟ ʐʝʎʋ ʈʀʅʡʉʀʐɻʅ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏ 

ɉɼʇȢ 3.4.3). 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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3.3.2 ɞʆʐʚʈʂʎʂ ɩɻʍɻʈʘʐʍʖʉ ɷʈɼʍʅʖʉ ɣɻʈʌʑʇʡʉ ɭʌʋʇʀʆɻʉʡʉ 

ɫʐɻ ʈʋʉʐʘʇɻ ʌʇʂʈʈʑʍʡʉ ʌʋʑ ʀʒɻʍʈʝʁʋʑʉ ʌʍʋʎʀɾɾʚʎʀʅʏ ʐʞʌʋʑ ʀʌʀʅʎʋɿʚʋʑ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ʂ ʌʇʂʈʈʞʍɻ 

ʌʋʑ ɻʉʐʅʎʐʋʅʔʀʚ ʎʀ ʈʅɻ ɿʀɿʋʈʘʉʂ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ʌɻʍʗɾʀʐɻʅ ɻʌʝ ʀʌʀʅʎʝɿʅʋ ɼʍʋʔʙʏ ɉʆɻʐɻʅɾʚɿɻ 

ʎʔʀɿʅɻʎʈʋʞɊ ʐʂʏ ʚɿʅɻʏ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏȢ ɱʏ ʎʑʉʘʌʀʅɻ ʐʂʏ ʂʈʅʆɻʐɻʉʀʈʂʈʘʉʂʏ ʌʍʋʎʘɾɾʅʎʂʏ ʌʋʑ 

ʑʅʋʃʀʐʀʚʐɻʅ ʎʐʂ ʈʋʉʐʀʇʋʌʋʚʂʎʂ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏȟ ʋʅ ʆɻʐɻʅɾʚɿʀʏ ʎʔʀɿʅɻʎʈʋʞ ɿʅɻʒʋʍʋʌʋʅʋʞʉʐɻʅ 

ɻʉʗ ʑʌʋʇʀʆʗʉʂȟ ʀʉʡ ʂ ʔʍʋʉʅʆʙ ʐʋʑʏ ɿʅʗʍʆʀʅɻ ʀʚʉɻʅ ʆʋʅʉʙ ʎʐʂʉ ʆʇʚʈɻʆɻ ʝʇʂʏ ʐʂʏ ʇʀʆʗʉʂʏȢ 

ɠ ʌɻʍɻɾʖɾʙ ʐʋʑ ʑʀʐʋɾʍɻʒʙʈɻʐʋʏ ʌʋʑ ʌʀʍʅɾʍʗʒʀʅ ʐʂʉ ʔʍʋʉʅʆʙ ʀʊʘʇʅʊʂ ʐʂʏ ʆɻʐɻʅɾʚɿɻʏ ʎʔʀɿʅɻʎʈʋʞȟ 

ɼɻʎʚʁʀʐɻʅ ʎʐʂ ʔʍʙʎʂ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂʏȢ ɜʅɻ ʐʂ ʈɻʃʂʈɻʐʅʆʙ ʌʀʍʅɾʍɻʒʙ ʐʖʉ 

ʋʈɼʍʚʖʉ ʆɻʈʌʑʇʡʉȟ ʌʋʑ ʀʆʐʅʈʋʞʉ ʐʂʉ ʘʉʐɻʎʂ ɼʍʋʔʙʏ i ɿʀɿʋʈʘʉʂʏ ʔʍʋʉʅʆʙʏ ʆʇʚʈɻʆɻʏ ɉɿʅʗʍʆʀʅɻʏɊ d 

ʆɻʅ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏ ɬȟ ʀʒɻʍʈʝʁʀʐɻʅ ʈʅɻ ʎʔʘʎʂ ʌʘʉʐʀ ʌɻʍɻʈʘʐʍʖʉ ʐʂʏ ʈʋʍʒʙʏȡ 

  i(d, T) =ⱦz
 ╣♫zϳ Ⱪ

▀♪ϳ Ɫz
     (3.2) 

ɠ ʎʔʘʎʂ 3.2) ʌʀʍʅʇɻʈɼʗʉʀʅ ʌʘʉʐʀ ʌɻʍɻʈʘʐʍʋʑʏ ɉʇ*ȟ ɼ*ȟ ʊȟ ɻȟ ʂ*Ɋȟ ʌʋʑ ʘʔʋʑʉ ʌʍʋʆʞʕʀʅ ɻʌʝ ʎʂʈʀʅɻʆʗ 

ɿʀʚɾʈɻʐɻ ʎʐʅʏ ʃʘʎʀʅʏ ʐʖʉ ɼʍʋʔʋʈʀʐʍʅʆʡʉ ʎʐɻʃʈʡʉ ʐʂʏ ʀʑʍʞʐʀʍʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ. ɠ ʀʆʐʚʈʂʎʂ ʐʖʉ 

ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʡʉ ʌɻʍɻʈʘʐʍʖʉ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂʏȟ ɾʚʉʀʐɻʅ ʖʏ ʀʊʙʏȡ 

¶ ɫʀ ʝʇʂ ʐʂʉ ʀʌʅʆʍʗʐʀʅɻ ʀʒɻʍʈʝʁʋʉʐɻʅ ʋʅ ʆʋʅʉʘʏ ʐʅʈʘʏ ɻ Є τȢυό ʆɻʅ ʊ = 0.18. 

¶ ɜʅɻ ʐʅʏ ʌɻʍɻʈʘʐʍʋʑʏ ʇ*ȟ ɼ* ʆɻʅ ʂ* , ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʈʘʎʂ ʐʅʈʙ ʝʇʖʉ ʐʖʉ ʆʀʇʅʡʉ ʌʋʑ ɼʍʚʎʆʋʉʐɻʅ 

ʀʉʐʝʏ ʐʖʉ ʋʍʚʖʉ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʂ ʋʌʋʚɻ ʑʌʋʇʋɾʚʁʀʐɻʅ ɻʌʝ ʐʋʑʏ ʔʗʍʐʀʏ ʔʖʍʅʆʙʏ 

ʌɻʍʀʈɼʋʇʙʏ ʐʖʉ ɞʅʆʝʉʖʉ 2-5, 2-6 ʆɻʅ 2-7. 

ɚʉ ʀʚʉɻʅ ɾʉʖʎʐʘʏ ʋʅ ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʘʏ ʐʅʈʘʏ ʐʖʉ ʌɻʍɻʈʘʐʍʖʉ ʇ*ȟ ɼ*ȟ ʊȟ ɻ ʆɻʅ ʂ* ʈʅɻʏ ʑʌʋʇʀʆʗʉʂʏ ʀʚʉɻʅ 

ɿʑʉɻʐʙ ʂ ʈɻʃʂʈɻʐʅʆʙ ɿʅɻʐʞʌʖʎʂ ʐʖʉ ɻʉʐʚʎʐʋʅʔʖʉ ȺʎʂʈʀʅɻʆʡʉȻ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ. ɨ ʝʍʋʏ 

ʎʂʈʀʅɻʆʝʏ ʑʌʋɿʂʇʡʉʀʅ ʝʐʅ ʋʅ ʝʈɼʍʅʀʏ ʆɻʈʌʞʇʀʏ ʈʌʋʍʋʞʉ ʉɻ ʀʆʐʅʈʂʃʋʞʉ ʋʅ ʎʂʈʀʅɻʆʘʏ ʀʉʐʗʎʀʅʏ 

ɼʍʋʔʙʏȟ ʌʋʑ ɻʉɻʒʘʍʋʉʐɻʅ ʎʀ ʋʌʋʅʋɿʙʌʋʐʀ ʎʂʈʀʚʋ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ. ɷʌʖʏ ʀʊʂɾʀʚʐɻʅ ʎʐʂ ʎʑʉʘʔʀʅɻȟ ʋʅ 

ʎʂʈʀʅɻʆʘʏ ɻʑʐʘʏ ʀʉʐʗʎʀʅʏ ɻʌʋʈʀʅʡʉʋʉʐɻʅȟ ʡʎʐʀ ʉɻ ʇʂʒʃʀʚ ʑʌʝʕʂ ʂ ʔʖʍʅʆʙ ʈʀʐɻɼʇʂʐʝʐʂʐɻ ʐʂʏ 

ɼʍʋʔʝʌʐʖʎʂʏ ʌʋʑ ɻʉɻʒʘʍʀʐɻʅ ʎʐʂʉ ʀʌʅʒʗʉʀʅɻ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȢ 

3.3.3 ɩɻʍɻɾʖɾʙ ɭʀʐʋɾʍɻʒʂʈʗʐʖʉ ɫʔʀɿʅɻʎʈʋʞ ɭʌʋʇʀʆɻʉʡʉ 

ɠ ɼɻʎʅʆʝʐʀʍʂ ʌɻʍɻɿʋʔʙ ʎʐʂʉ ʆɻʐʗʍʐʅʎʂ ʐʂʏ ʆɻʐɻʅɾʚɿɻʏ ʎʔʀɿʅɻʎʈʋʞ ɻʒʋʍʗ ʎʐʂ ʔʍʋʉʅʆʙ ʆɻʐɻʉʋʈʙ 

ʐʋʑ ʎʑʉʋʇʅʆʋʞ ʞʕʋʑʏ ɼʍʋʔʙʏȢ ɫʐʂʉ ʌʍʗʊʂ ʔʍʂʎʅʈʋʌʋʅʋʞʉʐɻʅ ɿʅʗʒʋʍʀʏ ɻʌʇʋʌʋʅʂʈʘʉʀʏ ʈʘʃʋɿʋʅȟ ʌʋʑ 

ʑʌʋʃʘʐʋʑʉ ʈʅɻ ɿʀɿʋʈʘʉʂ ʔʍʋʉʅʆʙ ʆɻʐɻʉʋʈʙȟ ʈʀ ʐʂʉ ʋʌʋʚɻ ʌɻʍʗɾʋʉʐɻʅ ɿʑʎʈʀʉʙ 

ʌʇʂʈʈʑʍʋɾʍɻʒʙʈɻʐɻȢ ɫʞʈʒʖʉɻ ʈʀ ʐʅʏ ʌʍʋɿʅɻɾʍɻʒʘʏ ʐʂʏ ʈʀʇʘʐʂʏȟ ɾʅɻ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ υπ ʆɻʅ 

ρππ ʀʐʡʉ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʈʘʃʋɿʋʏ ʐʖʉ ʀʉɻʇʇɻʎʎʝʈʀʉʖʉ ʈʌʇʋʆ (alternating ÂÌÏÃË ÍÅÔÈÏÄɇ 3ÕÔÃÌÉÆÆÅȟ 

ρωχψȟ ʎȢ σρ-35, Chow et al.ȟ ρωψψȟ ʎȢ τφφɊȟ ʀʉʡ ɾʅɻ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ρπππ ʀʐʡʉ ʀʒɻʍʈʝʁʀʐɻʅ ʂ 

ʈʘʃʋɿʋʏ ʐʂʏ ɿʑʎʈʀʉʘʎʐʀʍʂʏ ɿʅʗʐɻʊʂʏ ʐʋʑ ʑʀʐʋɾʍɻʒʙʈɻʐʋʏ ʎʔʀɿʅɻʎʈʋʞ ɉʙ ×ÏÒÓÔ ÐÒÏÆÉÌÅɇ 5Ȣ3Ȣ 

$ÅÐÁÒÔÍÅÎÔ ÏÆ ÔÈÅ )ÎÔÅÒÉÏÒȟ ρωχχȟ ʎȢ ψρχɇ +ÏÕÔÓÏÙÉÁÎÎÉÓȟ ρωωτɊȢ ɥʀ ʐʅʏ ʈʀʃʝɿʋʑʏ ɻʑʐʘʏ 

ʌʍʋʎɿʅʋʍʚʁʋʉʐɻʅ ʐɻ ʐʈʂʈɻʐʅʆʗ ʞʕʂ ɼʍʋʔʙʏ ʐʖʉ ʀʌʅʈʘʍʋʑʏ ɿʅɻʍʆʀʅʡʉ ʈʀ ɼʗʎʂ ʐʂʉ ʝʈɼʍʅɻ ʆɻʈʌʞʇʂ 

ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ, ɾʅɻ ʐʂʉ ʑʌʝʕʂ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏȢ ɬɻ ʐʈʂʈɻʐʅʆʗ ʞʕʂ ɼʍʋʔʙʏ ɿʅɻʐʗʎʎʋʉʐɻʅ ʎʐʂ 

ʎʑʉʘʔʀʅɻ ʈʀ ʐʍʝʌʋ ʡʎʐʀ ʉɻ ʌʍʋʆʞʌʐʀʅ ʘʉɻʏ ʍʀɻʇʅʎʐʅʆʝʏ ʆɻʅ ʐɻʑʐʝʔʍʋʉɻ ɻʍʆʀʐʗ ɿʑʎʈʀʉʙʏ 

ʎʑʉɿʑɻʎʈʝʏȟ ʎʐʂʉ ʌʀʍʚʌʐʖʎʂ ʐʂʏ ʈʀʃʝɿʋʑ ʐʖʉ ʀʉɻʇʇɻʎʎʝʈʀʉʖʉ ʈʌʇʋʆȟ ʙ ʋ ɿʑʎʈʀʉʘʎʐʀʍʋʏ ɿʑʉɻʐʝʏ 

ʎʑʉɿʑɻʎʈʝʏȟ ɿʂʇɻɿʙ ɻʑʐʝʏ ʌʋʑ ʈʀɾʅʎʐʋʌʋʅʀʚ ʐʂʉ ɻʅʔʈʙ ʐʂʏ ʌɻʍɻɾʝʈʀʉʂʏ ʌʇʂʈʈʞʍɻʏȟ ʎʐʂʉ 

ʌʀʍʚʌʐʖʎʂ ʐʂʏ ʈʀʃʝɿʋʑ ʐʂʏ ɿʑʎʈʀʉʘʎʐʀʍʂʏ ɿʅʗʐɻʊʂʏȢ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɛɻʎʅʆʙ ʌɻʍɻɿʋʔʙ ʆɻʅ ʐʖʉ ɿʞʋ ʈʀʃʝɿʖʉ ʀʚʉɻʅ ʝʐʅȟ ʎʀ ʆʗʃʀ ʀʌʅʈʘʍʋʑʏ ɿʅʗʍʆʀʅɻȟ ʐʋ ʌʍʋʆʞʌʐʋʉ ʞʕʋʏ 

ɼʍʋʔʙʏ ʘʔʀʅ ʐʂʉ ʚɿʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ʈʀ ʐʋ ʐʀʇʅʆʝ ɉʎʑʉʋʇʅʆʝɊ ʞʕʋʏ ɼʍʋʔʙʏȢ ɳʎʐʖ ʝʐʅ ɾʅɻ ʆʗʌʋʅɻ 

ʑʌʋʇʀʆʗʉʂ ʀʚʉɻʅ ɾʉʖʎʐʘʏ ʋʅ ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʘʏ ʌɻʍʗʈʀʐʍʋʅ ʇ*ȟ ɼ*ȟ ʊȟ ɻ ʆɻʅ ʂ* ʐʂʏ ʝʈɼʍʅɻʏ ʆɻʈʌʞʇʂʏ 

ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʂ ʋʌʋʚɻ ɿʚʉʀʐɻʅ ɻʌʝ ʐʂ ʎʔʘʎʂ ɉ3.2ɊȢ ɜʅɻ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt 

ʑʌʋʇʋɾʚʁʋʉʐɻʅ ɦ = DȾɝt ʐʈʂʈɻʐʅʆʘʏ ʀʉʐʗʎʀʅʏ ɼʍʋʔʙʏ i(d, TɊȟ ʀʒɻʍʈʝʁʋʉʐɻʏ ʐʂ ʎʔʘʎʂ ɉ3.2Ɋ ɾʅɻ ɦ 

ʔʍʋʉʅʆʘʏ ʆʇʚʈɻʆʀʏȟ ɿʂʇɻɿʙ ɾʅɻ ɿʅʗʍʆʀʅʀʏ ɝtȟ ςɝt, ..., Dȟ ʆɻʅ ʑʌʋʃʘʐʋʉʐɻʏ ʐʂʉ ʚɿʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ 

ɬ ɾʅɻ ʆʗʃʀ ɿʅʗʍʆʀʅɻȢ ɫʐʂ ʎʑʉʘʔʀʅɻȟ ɻʌʝ ʐʅʏ ʀʉʐʗʎʀʅʏ ɻʑʐʘʏ ʌɻʍʗɾʋʉʐɻʅ ʐɻ ɻʃʍʋʅʎʐʅʆʗ ʞʕʂ ɼʍʋʔʙʏȟ 

ʌʋʇʇɻʌʇɻʎʅʗʁʋʉʐɻʏ ʈʀ ʐʅʏ ɿʅɻɿʋʔʅʆʘʏ ɿʅʗʍʆʀʅʀʏȟ ʆɻʅ, ʐʘʇʋʏ, ɻʌʝ ʐɻ ɻʃʍʋʅʎʐʅʆʗ ʞʕʂ ʑʌʋʇʋɾʚʁʋʉʐɻʅ 

ʐɻ ɻʉʐʚʎʐʋʅʔɻ ʐʈʂʈɻʐʅʆʗȢ  

ɫʐʂ ʈʘʃʋɿʋ ʐʖʉ ʀʉɻʇʇɻʎʎʝʈʀʉʖʉ ʈʌʇʋʆȟ ʐɻ ʐʈʂʈɻʐʅʆʗ ʞʕʂ ɼʍʋʔʙʏ ɿʅɻʐʗʎʎʋʉʐɻʅ ʎʀ ʔʍʋʉʅʆʙ 

ɻʆʋʇʋʑʃʚɻ ʈʀ ʐʋ ʈʘɾʅʎʐʋ ʎʐʋ ʈʘʎʋ ʐʂʏ ʀʌʅʇʀɾʈʘʉʂʏ ʎʑʉʋʇʅʆʙʏ ɿʅʗʍʆʀʅɻʏ ɼʍʋʔʙʏ ʆɻʅ ʐɻ ʑʌʝʇʋʅʌɻ ʎʀ 

ʒʃʚʉʋʑʎɻ ʎʀʅʍʗ ʀʉɻʇʇɻʆʐʅʆʗ ɻʍʅʎʐʀʍʗ ʆɻʅ ɿʀʊʅʗ ɻʌʝ ʐʋ ʆʀʉʐʍʅʆʝ ʈʌʇʋʆȢ ɫʐʂ ʈʘʃʋɿʋ ʐʂʏ 

ɿʑʎʈʀʉʘʎʐʀʍʂʏ ɿʅʗʐɻʊʂʏ, ʌʋʑ ʀʒɻʍʈʝʁʀʐɻʅ ɾʅɻ ɬ Ѐ ρπππ ʘʐʂȟ ʐʋ ʑʀʐʋɾʍʗʒʂʈɻ ʎʔʀɿʅɻʎʈʋʞ ʌʍʋʆʞʌʐʀʅ 

ʈʀ ʐʂʉ ʀʊʙʏ ʈʀʃʋɿʋʇʋɾʚɻȡ ɬɻ ʐʈʂʈɻʐʅʆʗ ʞʕʂ ɼʍʋʔʙʏ ɿʅɻʐʗʎʎʋʉʐɻʅ ʎʀ ʔʍʋʉʅʆʙ ɻʉʐʅʎʐʋʅʔʚɻ ʈʀ ʐʅʏ 

ʐʀʐɻɾʈʘʉʀʏ ʐʋʑ ʈʋʉɻɿʅɻʚʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ʎʀ ʐʍʝʌʋ ʡʎʐʀ ʐʋ ʈʘɾʅʎʐʋ ʞʕʋʏ ɼʍʋʔʙʏ ʉɻ ʀʚʉɻʅ 

ɻʌʘʉɻʉʐʅ ɻʌʝ ʐʂ ʈʘɾʅʎʐʂ ʐʀʐɻɾʈʘʉʂ ʐʋʑ ʈʋʉɻɿʅɻʚʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏȟ ʐʋ ɻʈʘʎʖʏ ʈʅʆʍʝʐʀʍʋ 

ɻʌʘʉɻʉʐʅ ɻʌʝ ʐʂʉ ɻʈʘʎʖʏ ʈʅʆʍʝʐʀʍʂ ʐʀʐɻɾʈʘʉʂȟ ʆʋʆȢ ɠ ɿʅʗʐɻʊʂ ɻʑʐʙ ʎʐʂ ʎʑʉʘʔʀʅɻ ɻʉʐʅʎʐʍʘʒʀʐɻʅ 

ʆɻʅ ʘʐʎʅ ʌʍʋʆʞʌʐʀʅ ʐʋ ʐʀʇʅʆʝ ʑʀʐʋɾʍʗʒʂʈɻȢ ɚʌʋɿʀʅʆʉʞʀʐɻʅ ʃʀʖʍʂʐʅʆʗ ʝʐʅ ʂ ʐʀʔʉʅʆʙ ɻʑʐʙ ʌʍʗɾʈɻʐʅ 

ɿʚʉʀʅ ʐʂ ʈʘɾʅʎʐʂ ʌɻʍʋʔʙ ɻʅʔʈʙʏȟ ʝʐɻʉ ʎʑʉɿʑɻʎʐʀʚ ʈʀ ʐʋ ʈʋʉɻɿʅɻʚʋ ʑɿʍʋɾʍʗʒʂʈɻ ʐʂʏ ʇʀʆʗʉʂʏ. 

3.3.4 ɞʌʅʒɻʉʀʅɻʆʙ ɚʉɻɾʖɾʙ ɫʂʈʀʅɻʆʡʉ ɞʉʐʗʎʀʖʉ ɛʍʋʔʙʏ 

ɷʌʖʏ ʀʊʂɾʙʃʂʆʀ ʎʐʂʉ ʀʉʝʐʂʐɻ 3.3.2ȟ ʀʌʀʅɿʙ ʋʅ ʌɻʍʗʈʀʐʍʋʅ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ʘʔʋʑʉ ʌʍʋʆʞʕʀʅ 

ʈʀ ɼʗʎʂ ʎʐɻʐʅʎʐʅʆʘʏ ɻʉɻʇʞʎʀʅʏ ʎʂʈʀʅɻʆʡʉ ɿʀʅɾʈʗʐʖʉ ɼʍʋʔʙʏ ɉʎʑɾʆʀʆʍʅʈʘʉɻȟ ɿʀʚɾʈɻʐɻ ʈʘɾʅʎʐʖʉ 

ɼʍʋʔʋʌʐʡʎʀʖʉ ɻʌʝ ɼʍʋʔʝʈʀʐʍɻ ʆɻʅ ɼʍʋʔʋɾʍʗʒʋʑʏɊȟ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ʋʅ ʝʈɼʍʅʀʏ ʆɻʈʌʞʇʀʏ ʐʖʉ 

ʑʌʋʇʀʆɻʉʡʉ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʂ ʎʂʈʀʅɻʆʙ ʆʇʚʈɻʆɻȢ ɱʎʐʝʎʋȟ ʝʐɻʉ ʂ ʔʖʍʅʆʙ ʆʇʚʈɻʆɻ ʐʋʑ ʀʌʀʅʎʋɿʚʋʑ 

ɼʍʋʔʙʏ ʀʚʉɻʅ ʎʔʀʐʅʆʗ ʈʀɾʗʇʂȟ ʂ ʎʂʈʀʅɻʆʙ ʘʉʐɻʎʂ ɼʍʋʔʙʏȟ iȟ ʀʚʉɻʅ ɻʅʎʃʂʐʗ ʈʀɾɻʇʞʐʀʍʂ ɻʌʝ ʐʂ ʈʘʎʂ 

ʀʌʅʒɻʉʀʅɻʆʙ ʘʉʐɻʎʂȟ im. ɫʑʉʀʌʡʏ, ɻʌɻʅʐʀʚʐɻʅ ɻʉɻɾʖɾʙ ɉɻʌʋʈʀʚʖʎʂɊ ʐʖʉ ʎʂʈʀʅɻʆʡʉ ʀʉʐʗʎʀʖʉ ɉʙ 

ʑʕʡʉ ɼʍʋʔʙʏɊ ʎʀ ʀʌʅʒɻʉʀʅɻʆʘʏ ʈʘʎʀʏ ʀʉʐʗʎʀʅʏ ɉʙ ʞʕʂ ɼʍʋʔʙʏɊ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏȢ 

ɫʞʈʒʖʉɻ ʈʀ ʐʅʏ ʌʍʋɿʅɻɾʍɻʒʘʏȟ ʂ ɻʌʋʈʀʚʖʎʂ ʑʌʋʇʋɾʚʁʀʐɻʅ ʈʀ ʀʒɻʍʈʋɾʙ ʐʋʑ ʇʀɾʝʈʀʉʋʑ ʎʑʉʐʀʇʀʎʐʙ 

ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ (areal reduction factor) ʒ := im/ iȢ ɨ ʎʑʉʐʀʇʀʎʐʙʏ ɻʑʐʝʏȟ ʌʋʑ ʀʚʉɻʅ ʀʊ ʋʍʅʎʈʋʞ 

ʈʅʆʍʝʐʀʍʋʏ ʐʂʏ ʈʋʉʗɿɻʏȟ ʀʚʉɻʅ ʒʃʚʉʋʑʎɻ ʎʑʉʗʍʐʂʎʂ ʐʂʏ ʘʆʐɻʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏ ʆɻʅ ɻʞʊʋʑʎɻ 

ʎʑʉʗʍʐʂʎʂ ʐʂʏ ɿʅʗʍʆʀʅɻʏ ɼʍʋʔʙʏȢ ɚʆʝʈʂȟ ʀʊɻʍʐʗʐɻʅ ʎʀ ʆʗʌʋʅʋ ɼɻʃʈʝ ɻʌʝ ʐʂʉ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ 

ʆɻʅ ʒɻʚʉʀʐɻʅ ʝʐʅ ʂ ɻʞʊʂʎʂ ʐʂʏ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏ ʋɿʂɾʀʚ ʎʀ ɻʎʃʀʉʙ ʈʀʚʖʎʂ ʐʋʑ ʎʑʉʐʀʇʀʎʐʙ 

ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏɇ ʖʎʐʝʎʋ ɿʀʉ ʑʌʗʍʔʋʑʉ ɻʆʝʈʂ ʆɻʐʂɾʋʍʂʈɻʐʅʆʗ ʎʑʈʌʀʍʗʎʈɻʐɻ ɾʅɻ ɻʑʐʙ 

ʐʂʉ ʀʊʗʍʐʂʎʂȟ ʂ ʋʌʋʚɻ ɿʀʉ ʘʔʀʅ ɿʅʀʍʀʑʉʂʃʀʚ ʎʀ ɻʉʐʚʎʐʋʅʔʋ ɼɻʃʈʝ ʈʀ ɻʑʐʘʏ ʌʋʑ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʂ 

ɿʅʗʍʆʀʅɻ ʆɻʅ ʐʂʉ ʘʆʐɻʎʂȢ  

ɫʐʂ ʈʀʇʘʐʂ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ɻʉɻʇʑʐʅʆʙ ʘʆʒʍɻʎʂ ʐʖʉ ɣʋʑʐʎʋɾʅʗʉʉʂ ʆɻʅ ɧɻʉʃʝʌʋʑʇʋʑ ɉ1999): 

  ʒ = max 
ç
å

÷
õ1 ɀ 

0.048 A 0.36 ɀ 0.01 ln A

d 0.35 , 0.25     (3.3) 

ʝʌʋʑ ʒ ʋ ɻɿʅʗʎʐɻʐʋʏ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏȟ ɚ ʂ ʘʆʐɻʎʂ ʐʂʏ ʇʀʆʗʉʂʏ ʎʀ ËÍ2 ʆɻʅ d ʂ 

ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ ʎʀ ÈȢ ɠ ʌɻʍɻʌʗʉʖ ʎʔʘʎʂ ʘʔʀʅ ʌʍʋʆʞʕʀʅ ʈʀ ɼʗʎʂ ʌʅʉɻʆʋʌʋʅʂʈʘʉɻ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

UK-.%2# ɉρωχυɊȟ ʐɻ ʋʌʋʚɻ ʀʚʉɻʅ ʆɻʅ ʐɻ ʌʇʂʍʘʎʐʀʍɻ ʌɻɾʆʋʎʈʚʖʏ ʐʝʎʋ ʖʏ ʌʍʋʏ ʐʋ ʀʞʍʋʏ ʈʀʐɻɼʋʇʙʏ 

ʐʂʏ ɿʅʗʍʆʀʅɻʏ ɉɻʌʝ ρ ÍÉÎ ʖʏ ςυ ʂʈʘʍʀʏɊ ʝʎʋ ʆɻʅ ʐʂʏ ʘʆʐɻʎʂʏ ɉɻʌʝ ρ ʖʏ σπ πππ ËÍ2). 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɠ ɿʅɻɿʅʆɻʎʚɻ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏȟ ʈʀ ʀʒɻʍʈʋɾʙ ʐʋʑ ʎʑʉʐʀʇʀʎʐʙ ʒȟ ɾʚʉʀʐɻʅ ʆɻʐʗ ʐʋʉ ʑʌʋʇʋɾʅʎʈʝ 

ʐʖʉ ʐʈʂʈɻʐʅʆʡʉ ʀʉʐʗʎʀʖʉ ɼʍʋʔʙʏ i(d, TɊȟ ʃʀʖʍʡʉʐɻʏ ʐʂʉ ʘʆʐɻʎʂ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʇʀʆʗʉʂʏȟ ɚ ɉʆɻʅ ʝʔʅ 

ʐʅʏ ʀʌʅʈʘʍʋʑʏ ʀʆʐʗʎʀʅʏ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉɊȢ ɠ ɿʅɻɿʅʆɻʎʚɻ ɻʑʐʙ ʋɿʂɾʀʚ ɼʀɼɻʚʖʏ ʎʀ ʎʂʈɻʉʐʅʆʘʏ ʈʀʅʡʎʀʅʏ 

ʐʖʉ ʌɻʍɻɾʝʈʀʉʖʉ ʑʕʡʉ ɼʍʋʔʙʏȟ ʌʋʑ ʖʎʐʝʎʋ ɻʉʐʅʎʐɻʃʈʚʁʋʉʐɻʅ ɻʌʝ ʐʅʏ ʈʀɾʗʇʀʏ ɿʅʗʍʆʀʅʀʏ ʐʖʉ 

ʀʌʀʅʎʋɿʚʖʉ ʎʔʀɿʅɻʎʈʋʞ ɉɻʒʋʞ ʂ ʎʑʉʋʇʅʆʙ ɿʅʗʍʆʀʅɻ D ʆɻʃʋʍʚʁʀʐɻʅ ʈʀ ɼʗʎʂ ʐʋʉ ʔʍʝʉʋ ʎʑɾʆʘʉʐʍʖʎʂʏ 

ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏȟ ʆɻʅ ʝʔʅ ʈʀ ɼʗʎʂ ʐʋʑʏ ʌʋʇʞ ʈʅʆʍʝʐʀʍʋʑʏ ʔʍʝʉʋʑʏ ʎʑɾʆʘʉʐʍʖʎʂʏ 

ʐʖʉ ʑʌʋʇʀʆɻʉʡʉɊȢ ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʂ ʔʍʋʉʅʆʙ ʆɻʐɻʉʋʈʙ ʐʖʉ ʐʈʂʈɻʐʅʆʡʉ ʑʕʡʉ ɼʍʋʔʙʏ ɾʅɻ ʐʂʉ 

ʌɻʍɻɾʖɾʙ ʐʋʑ ʑʀʐʋɾʍɻʒʙʈɻʐʋʏ ʎʔʀɿʅɻʎʈʋʞ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʀʚʐʀ ʈʀ ʐʂ ʈʘʃʋɿʋ ʐʖʉ 

ʀʉɻʇʇɻʎʎʝʈʀʉʖʉ ʈʌʇʋʆ ʀʚʐʀ ʈʀ ɻʑʐʙ ʐʂʏ ɿʑʎʈʀʉʘʎʐʀʍʂʏ ɿʅʗʐɻʊʂʏȟ ɾʚʉʀʐɻʅ ʈʀʐʗ ʐʂʉ ʀʒɻʍʈʋɾʙ ʐʋʑ 

ʎʑʉʐʀʇʀʎʐʙ ʒ(d, AɊ ʎʐɻ ʐʈʂʈɻʐʅʆʗ ʞʕʂȢ 

3.4 ɩɤɠɥɥɭɪɨɜɪɚɮɠɥɚɬɚ ɫɯɞɝɢɚɫɥɨɭ 

3.4.1 ɞʆʐʚʈʂʎʂ ɭɿʍʋʇʋɾʅʆʡʉ ɞʇʇʀʅʈʈʗʐʖʉ ʈʀ ʐʂ ɥʘʃʋɿʋ 3#3Ȥ#. 

ɨ ʈʀʐɻʎʔʂʈɻʐʅʎʈʝʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ʎʀ ʌʇʂʈʈʑʍʅʆʙ ɻʌʋʍʍʋʙ ɾʚʉʀʐɻʅ ʈʀ ɻʒɻʚʍʀʎʂ ʐʖʉ 

ʑɿʍʋʇʋɾʅʆʡʉ ʀʇʇʀʅʈʈʗʐʖʉȟ ɿʂʇɻɿʙ ʐʋʑ ʐʈʙʈɻʐʋʏ ʐʂʏ ɼʍʋʔʙʏ ʌʋʑ ɻʍʔʅʆʗ ʆɻʐɻʆʍɻʐʀʚʐɻʅ ʎʐʋ ʘɿɻʒʋʏ 

ʆɻʅ ʐʂ ɼʇʗʎʐʂʎʂ ʆɻʅȟ ʎʐʂ ʎʑʉʘʔʀʅɻȟ ʀʚʐʀ ʀʊɻʐʈʚʁʀʐɻʅ ʀʚʐʀ ɿʅʂʃʀʚʐɻʅȢ ɜʉʖʍʚʁʋʉʐɻʏ ʐʂ ʔʍʋʉʅʆʙ ʀʊʘʇʅʊʂ 

ʐʋʑ ʀʌʀʅʎʋɿʚʋʑ ɼʍʋʔʙʏ ɉʌȢʔȢȟ ʈʘʎʖ ʐʋʑ ʑʀʐʋɾʍɻʒʙʈɻʐʋʏ ʎʔʀɿʅɻʎʈʋʞɊ ʆɻʅ ʐɻ ʎʑʉʋʇʅʆʗ ʀʇʇʀʚʈʈɻʐɻȟ 

ʈʌʋʍʀʚ ʉɻ ʌʍʋʎɿʅʋʍʅʎʐʀʚ ʐʋ ʐʈʙʈɻ ʐʂʏ ʋʇʅʆʙʏ ɼʍʋʔʝʌʐʖʎʂʏ ʌʋʑ ʈʀʐɻʐʍʘʌʀʐɻʅ ʎʀ ɻʌʋʍʍʋʙȟ ʌʋʑ ʀʚʉɻʅ 

ɾʉʖʎʐʝ ʖʏ ʀʉʀʍɾʝʏ ɼʍʋʔʝʌʐʖʎʂ ɉÅÆÆÅÃÔÉÖÅ ÒÁÉÎÆÁÌÌɊ ʙ ʌʇʀʝʉɻʎʈɻ ɼʍʋʔʝʌʐʖʎʂʏ (rainfall excess). 

ɫʞʈʒʖʉɻ ʈʀ ʐʅʏ ʌʍʋɿʅɻɾʍɻʒʘʏȟ ɾʅɻ ɿʀɿʋʈʘʉʋ ʑʀʐʋɾʍʗʒʂʈɻ ʎʔʀɿʅɻʎʈʋʞȟ ʂ ʀʉʀʍɾʝʏ ɼʍʋʔʝʌʐʖʎʂ 

ʀʆʐʅʈʗʐɻʅ ʈʀ ʐʂ ʈʘʃʋɿʋ 3#3-#.ȟ ʂ ʋʌʋʚɻ ɻʉɻʌʐʞʔʃʂʆʀ ɻʌʝ ʐʂʉ 3ÏÉÌ #ÏÎÓÅÒÖÁÔÉÏÎ 3ÅÒÖÉÃÅ ɉρωχς, 

ɻʉɻʒʘʍʀʐɻʅ ʌʇʘʋʉ ʖʏ .ÁÔÕÒÁÌ 2ÅÓÏÕÒÃÅÓ #ÏÎÓÅÒÖÁÔÉÏÎ 3ÅÒÖÉÃÅȟ .2#3Ɋ ʆɻʅ ʀʚʉɻʅ ɻʌʝ ʐʅʏ ʌʇʘʋʉ 

ɿʅɻɿʀɿʋʈʘʉʀʏ ʌɻɾʆʋʎʈʚʖʏȢ ɠ ʈʘʃʋɿʋʏ ʌʀʍʅɾʍʗʒʀʅ ʐʂ ʔʍʋʉʅʆʙ ʀʊʘʇʅʊʂ ʐʖʉ ʀʇʇʀʅʈʈʗʐʖʉȟ 

ʀʒɻʍʈʝʁʋʉʐɻʏ ʈʅɻ ɻʌʇʙ ɻʇʇʗ ʍʀɻʇʅʎʐʅʆʙ ʀʉʉʋʅʋʇʋɾʅʆʙ ɿʅɻɿʅʆɻʎʚɻȟ ʌʋʑ ɼɻʎʚʁʀʐɻʅ ʎʐʅʏ ɻʆʝʇʋʑʃʀʏ 

ʌɻʍɻɿʋʔʘʏ ɉ5Ȣ3Ȣ $ÅÐÁÒÔÍÅÎÔ ÏÆ ÔÈÅ )ÎÔÅÒÉÏÒȟ ρωχχɇ ɼʇȢ ʆɻʅ ɣʋʑʐʎʋɾʅʗʉʉʂʏ ʆɻʅ ɧɻʉʃʝʌʋʑʇʋʏȟ ρωωωȟ ʎ. 

274-278): 

¶ ɜʅɻ ʘʉɻ ɻʍʔʅʆʝ ɿʅʗʎʐʂʈɻ tɻπȟ ʝʇʂ ʂ ʌʋʎʝʐʂʐɻ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ha0 ʈʀʐɻʐʍʘʌʀʐɻʅ ʀʊ 

ʋʇʋʆʇʙʍʋʑ ʎʀ ʘʇʇʀʅʈʈɻ ɉɻʍʔʅʆʝ ʘʇʇʀʅʈʈɻɊȟ ʔʖʍʚʏ ʉɻ ɿʚʉʀʅ ʆɻʃʝʇʋʑ ʀʉʀʍɾʙ ɼʍʋʔʝʌʐʖʎʂȢ ɣɻʐʗ 

ʎʑʉʘʌʀʅɻȟ ʈʀʐʗ ʐʋ ʔʍʝʉʋ tɻπȟ ʐʋ ʈʘɾʅʎʐʋ ʀʉʀʍɾʝ ʞʕʋʏ ɼʍʋʔʙʏ he ɿʀʉ ʈʌʋʍʀʚ ʉɻ ʑʌʀʍɼʀʚ ʐʋ 

ɿʑʉʂʐʅʆʝ ʈʘɾʀʃʋʏ h ɀ ha0ȟ ʝʌʋʑ h ʐʋ ʋʇʅʆʝ ʞʕʋʏ ɼʍʋʔʙʏȢ 

¶ ɬʋ ʀʌʅʌʇʘʋʉȟ ʌʘʍɻʉ ʐʋʑ ɻʍʔʅʆʋʞ ha0ȟ ʀʇʇʀʅʈʈɻʐʅʆʝ ʞʕʋʏ ʆɻʐʗ ʐʂ ɿʅʗʍʆʀʅɻ ʈʅɻʏ ʈʀɾʗʇʂʏ 

ɼʍʋʔʝʌʐʖʎʂʏ ɿʀʉ ʈʌʋʍʀʚ ʉɻ ʊʀʌʀʍʗʎʀʅ ʈʅɻ ʈʘɾʅʎʐʂ ʐʅʈʙ Sȟ ʂ ʋʌʋʚɻ ʆɻʇʀʚʐɻʅ ʈʘɾʅʎʐʂ ɿʑʉʂʐʅʆʙ 

ʆɻʐɻʆʍʗʐʂʎʂ (potential maximum retention). 

¶ ɫʀ ʆʗʃʀ ʔʍʋʉʅʆʙ ʎʐʅɾʈʙ t > tɻπȟ ʋʅ ʇʝɾʋʅ ʐʋʑ ʀʉʀʍɾʋʞ ɉʆɻʃɻʍʋʞɊ ʞʕʋʑʏ ɼʍʋʔʙʏ he ʆɻʅ ʐʋʑ 

ʀʇʇʀʅʈʈɻʐʅʆʋʞ ʈʀʚʋʉ ʐʋ ɻʍʔʅʆʝ ʘʇʇʀʅʈʈɻ ɉha ɀ ha0Ɋȟ ʌʍʋʏ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɿʑʉʂʐʅʆʗ ʈʀɾʘʃʂ ɉh ɀ 

ha0 ʆɻʅ Sȟ ɻʉʐʚʎʐʋʅʔɻɊȟ ʀʚʉɻʅ ʚʎʋʅȢ 

ɛʗʎʀʅ ʐʖʉ ʌɻʍɻʌʗʉʖ ʌɻʍɻɿʋʔʡʉȟ ʌʍʋʆʞʌʐʀʅ ʂ ɻʆʝʇʋʑʃʂ ʀʈʌʀʅʍʅʆʙ ʎʔʘʎʂȡ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 22 

   he = 

íî
ì
î
ë 0 h ¢ ha0

 
(h ɀ ha0)2

h ɀ ha0 + S h > ha0

    (3.4) 

ɠ ʎʔʘʎʂ ɉ3.4Ɋ ʈʌʋʍʀʚ ʉɻ ʀʒɻʍʈʋʎʐʀʚ ʝʔʅ ʈʝʉʋ ɾʅɻ ʐʋ ʐʀʇʅʆʝ ʞʕʋʏ ɼʍʋʔʙʏ ʐʂʏ ʆɻʐɻʅɾʚɿɻʏ ɻʇʇʗ ʆɻʅ ɾʅɻ 

ʀʉɿʅʗʈʀʎʀʏ ʐʅʈʘʏ ʐʋʑȟ ʋʌʝʐʀ ʌʍʋʆʞʌʐʀʅ ʂ ʔʍʋʉʅʆʙ ʀʊʘʇʅʊʂ ʐʋʑ ʒɻʅʉʋʈʘʉʋʑȢ 

ɫʐʂ ɼʅɼʇʅʋɾʍɻʒʚɻ ʎʑʎʐʙʉʀʐɻʅ ʂ ʀʌʅʌʇʘʋʉ ʌɻʍɻɿʋʔʙ ʝʐʅ ʐʋ ɻʍʔʅʆʝ ʘʇʇʀʅʈʈɻ ha0 ɻʉʐʅʎʐʋʅʔʀʚ ʎʐʋ ςπϷ 

ʐʂʏ ʈʘɾʅʎʐʂʏ ɿʑʉʂʐʅʆʙʏ ʆɻʐɻʆʍʗʐʂʎʂʏȟ SȢ ɬʋ ʌʋʎʋʎʐʝ ɻʑʐʝ ʘʔʀʅ ʌʍʋʆʞʕʀʅ ʖʏ ʈʘʎʋʏ ʝʍʋʏ ʐʋʑ υπϷ 

ʐʖʉ ʌɻʍɻʐʂʍʙʎʀʖʉ ʌʀɿʚʋʑȟ ʆʑʍʚʖʏ ɻʌʝ ʈʀʐʍʙʎʀʅʏ ɿʅʙʃʂʎʂʏ ʎʀ ʈʅʆʍʘʏ ɻɾʍʋʐʅʆʘʏ ʇʀʆʗʉʀʏ ʎʐʅʏ ɠɩɚ, 

ʀʉʡ ʐʋ ʌʇʙʍʀʏ ʀʞʍʋʏ ʐʖʉ ʌɻʍɻʐʂʍʂʈʘʉʖʉ ʌʋʎʋʎʐʡʉ ɻʌʖʇʀʅʡʉ ʆʑʈɻʚʉʀʐɻʅ ɻʌʝ ωȢυ ʖʏ σψϷ ɉ0ÏÎÃÅ 

and Hawkins, 1996). ɫʐʂ ʈʀʇʘʐʂ ʀʒɻʍʈʝʁʀʐɻʅȟ ɼʗʎʀʅ ʐʖʉ ʌʍʋɿʅɻɾʍɻʒʡʉȟ ʐʋ ʐʑʌʅʆʝ ʌʋʎʋʎʐʝ ʐʂʏ 

ɼʅɼʇʅʋɾʍɻʒʚɻʏȟ ɿʂʇɻɿʙ ςπϷȢ ɱʎʐʝʎʋȟ ʝʌʖʏ ʘʔʀʅ ʒɻʉʀʚ ɻʌʝ ʌʍʝʎʒɻʐʀʏ ɻʉɻʇʞʎʀʅʏ ʌʋʇʇɻʌʇʡʉ 

ʌʇʂʈʈʑʍʅʆʡʉ ʀʌʀʅʎʋɿʚʖʉ ʎʐʂʉ ɞʇʇʗɿɻ ʆɻʅ ʐʂʉ ɣʞʌʍʋ ɉɞʑʎʐʍɻʐʅʗɿʂʏ ʆȢʗȢȟ ςπρτɊȟ ʐʋ ʌʋʎʋʎʐʝ ɻʑʐʝ 

ɿʀʉ ɻʉʐɻʌʋʆʍʚʉʀʐɻʅ ʎʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʎʑʈʌʀʍʅʒʋʍʗ ʐʖʉ ʇʀʆɻʉʡʉ ʌʋʑ ʀʊʀʐʗʎʐʂʆɻʉȟ ʎʐʅʏ ʋʌʋʚʀʏȟ 

ʇʝɾʖ ʐʖʉ ʅʎʔʑʍʡʉ ʆʇʚʎʀʖʉȟ ʂ ʀʈʒʗʉʅʎʂ ʐʂʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ʙʐɻʉ ʌʋʇʞ ʐɻʔʞʐʀʍʂȢ ɥʗʇʅʎʐɻȟ 

ʎʐɻ ʌʀʍʅʎʎʝʐʀʍɻ ʀʌʀʅʎʝɿʅɻ ʂ ʀʆʐʚʈʂʎʂ ʐʋʑ ʌʋʎʋʎʐʋʞ ɻʌʖʇʀʅʡʉ ʙʐɻʉ ʐʂʏ ʐʗʊʂʏ ʐʋʑ υϷ ʙ ʆɻʅ 

ʇʅɾʝʐʀʍʋȟ ʐʋ ʋʌʋʚʋ ʑʌʋɿʂʇʡʉʀʅ ʎʔʀɿʝʉ ɻʆɻʍʅɻʚɻ ɻʌʝʆʍʅʎʂ ʐʖʉ ʇʀʆɻʉʡʉ ʎʐʂʉ ɼʍʋʔʝʌʐʖʎʂȢ ɬʋ 

ʎʑʈʌʘʍɻʎʈɻ ɻʑʐʝ ʀʌʅɼʀɼɻʅʡʉʀʐɻʅ ʆɻʅ ɻʌʝ ʗʇʇʋʑʏ ʀʍʀʑʉʂʐʘʏ ɉ"ÁÌÔÁÓ et al.ȟ ςππχϽ -ÁÓÓÁÒÉ et al., 

ςπρτɊȢ ɥʀ ɼʗʎʂ ʐɻ ʌɻʍɻʌʗʉʖ ʃʀʖʍʋʞʈʀ ʝʐʅ ɾʅɻ ʐʂʉ ʀʆʐʚʈʂʎʂ ʐʋʑ ɻʍʔʅʆʋʞ ʀʇʇʀʚʈʈɻʐʋʏ ʃɻ ʌʍʘʌʀʅ ʉɻ 

ɾʚʉʀʅ ʌʀʍɻʅʐʘʍʖ ɿʅʀʍʀʞʉʂʎʂ ʎʐʋ ʈʘʇʇʋʉ, ʀʒɻʍʈʝʁʋʉʐɻʏ ʔɻʈʂʇʝʐʀʍʀʏ ʐʅʈʘʏ ʎʐʅʏ ʑʌʋʇʀʆʗʉʀʏ ʌʋʑ 

ʔɻʍɻʆʐʂʍʚʁʋʉʐɻʅ ɻʌʝ ʈʀɾʗʇʀʏ ʆʇʚʎʀʅʏ ʆɻʅ, ɾʀʉʅʆʗ, ʑʕʂʇʙ ɻʌʋʎʐʍɻɾɾʅʎʐʅʆʙ ʅʆɻʉʝʐʂʐɻȢ 

ɥʀ ʐʂʉ ʑʌʝʃʀʎʂ ʝʐʅ ha0 = 0.2 Sȟ ʂ ʎʔʘʎʂ (3.4) ɿʅɻʐʑʌʡʉʀʐɻʅ ɻʌʋʆʇʀʅʎʐʅʆʗ ʎʑʉɻʍʐʙʎʀʅ ʐʂʏ ʈʘɾʅʎʐʂʏ 

ɿʑʉʂʐʅʆʙʏ ʆɻʐɻʆʍʗʐʂʎʂʏ Sȟ ɿʂʇɻɿʙȡ 

   he = 

íî
ì
î
ë 0 h ¢ 0.2 S

 
(h ɀ 0.2 S)2

h + 0.8 S h > 0.2 S
    (3.5) 

ɚʌʝ ʐʂʉ ʌɻʍɻʌʗʉʖ ʎʔʘʎʂ ʌʍʋʆʞʌʐʀʅ ʝʐʅ ʐʋ ʐʀʇʅʆʝ ʞʕʋʏ ʐʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ʀʇʇʀʅʈʈʗʐʖʉ ʈʌʋʍʀʚ ʉɻ 

ʒʐʗʎʀʅ ɻʎʑʈʌʐʖʐʅʆʗ ɉɾʅɻ ɼʍʋʔʝʌʐʖʎʂ ʌʋʇʞ ʈʀɾʗʇʋʑ ʞʕʋʑʏɊ ʐʂʉ ʐʅʈʙ ρȢς S. 

ɫʞʈʒʖʉɻ ʈʀ ʐʂʉ ʐʑʌʅʆʙ ʌʍɻʆʐʅʆʙ ʐʂʏ ɼʅɼʇʅʋɾʍɻʒʚɻʏȟ ʂ ʐʅʈʙ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ 3 ʀʆʐʅʈʗʐɻʅ ʀʈʌʀʅʍʅʆʗȟ 

ʎʑʉɻʍʐʙʎʀʅ ʐʋʑ ɻʍʅʃʈʋʞ ʆɻʈʌʞʇʂʏ ɻʌʋʍʍʋʙʏ ɉrunoff  curve number, #.Ɋ ʐʂʏ ʇʀʆʗʉʂʏȟ ʎʞʈʒʖʉɻ ʈʀ 

ʐʂ ʎʔʘʎʂȡ 

    S = 254 
ç
å

÷
õ100

CN ɀ 1      (3.6) 

ɠ ʌɻʍʗʈʀʐʍʋʏ #.ȟ ʌʋʑ ʎʑʈʌʑʆʉʡʉʀʅ ʐɻ ʒʑʎʅʋɾʍɻʒʅʆʗ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ʇʀʆʗʉʂʏ ʎʀ ʈʚɻ ʐʅʈʙȟ 

ʀʊɻʍʐʗʐɻʅ ɻʌʝ ʐɻ ʀɿɻʒʋʇʋɾʅʆʗ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʆɻʅ ʐʅʏ ʔʍʙʎʀʅʏ ɾʂʏȟ ʆɻʅ ʐʅʏ ʌʍʋʂɾʋʞʈʀʉʀʏ ʎʑʉʃʙʆʀʏ 

ʀɿɻʒʅʆʙʏ ʑɾʍɻʎʚɻʏ ʎʐʂ ʇʀʆʗʉʂ. ɠ ʌɻʍʗʈʀʐʍʋʏ ʌɻʚʍʉʀʅ ʐʅʈʘʏ ɻʌʝ π ʈʘʔʍʅ ρππ ʆɻʅ ʀʆʐʅʈʗʐɻʅȟ ʝʌʖʏ 

ʌʍʋɼʇʘʌʋʑʉ ʋʅ ʌʍʋɿʅɻɾʍɻʒʘʏ ʐʋʑ ʘʍɾʋʑȟ ʈʘʎʖ ʐʂʏ ʆʇɻʎʎʅʆʙʏ ɿʅɻɿʅʆɻʎʚɻʏ ʌʋʑ ʌʍʋʐʀʚʉʀʐɻʅ ɻʌʝ ʐʂʉ 

Soil Conservation Service (1972).  

ɚʍʔʅʆʗȟ ʂ 3#3 ʆɻʐɻʐʗʎʎʀʅ ʐɻ ʀɿʗʒʂ ʎʀ ʐʘʎʎʀʍʅʏ ʋʈʗɿʀʏȟ ɻʉʗʇʋɾɻ ʈʀ ʐʂ ɿʅɻʌʀʍɻʐʝʐʂʐʗ ʐʋʑʏȡ 

ɨʈʗɿɻ ɚȡ ɞɿʗʒʂ ʈʀ ʈʀɾʗʇʋʑʏ ʍʑʃʈʋʞʏ ɿʅʙʃʂʎʂʏȟ ʌȢʔȢ ɻʈʈʡɿʂ ʆɻʅ ʔɻʇʅʆʡɿʂ ʈʀ ʌʋʇʞ ʈʅʆʍʝ ʌʋʎʋʎʐʝ 

ʅʇʞʋʏ ʆɻʅ ɻʍɾʚʇʋʑȢ 

ɨʈʗɿɻ ɛȡ ɞɿʗʒʂ ʈʀ ʈʘʎʋʑʏ ʍʑʃʈʋʞʏ ɿʅʙʃʂʎʂʏȟ ʌȢʔȢ ɻʈʈʡɿʂʏ ʌʂʇʝʏȢ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 23 

ɨʈʗɿɻ #ȡ ɞɿʗʒʂ ʈʀ ʈʅʆʍʋʞʏ ʍʑʃʈʋʞʏ ɿʅʙʃʂʎʂʏȟ ʌȢʔȢ ʀɿʗʒʂ ɻʌʝ ɻʍɾʅʇʋʌʂʇʝȟ ʀɿʗʒʂ ʈʀ ʎʂʈɻʉʐʅʆʝ 

ʌʋʎʋʎʐʝ ɻʍɾʚʇʋʑȟ ʀɿʗʒʂ ʒʐʖʔʗ ʎʀ ʋʍɾɻʉʅʆʝ ʑʇʅʆʝȢ 

ɨʈʗɿɻ $ȡ ɞɿʗʒʂ ʈʀ ʌʋʇʞ ʈʅʆʍʋʞʏ ʍʑʃʈʋʞʏ ɿʅʙʃʂʎʂʏȟ ʌȢʔȢ ʀɿʗʒʂ ʌʋʑ ɿʅʋɾʆʡʉʋʉʐɻʅ ʎʂʈɻʉʐʅʆʗ ʝʐɻʉ 

ɿʅɻɼʍɻʔʋʞʉȟ ʌʇɻʎʐʅʆʘʏ ʗʍɾʅʇʋʅȟ ʀɿʗʒʂ ʈʅʆʍʋʞ ɼʗʃʋʑʏ ʈʀ ʎʔʀɿʝʉ ɻɿʅɻʌʘʍɻʐʋʑʏ ʋʍʚʁʋʉʐʀʏ ʆʋʉʐʗ ʎʐʂʉ 

ʀʌʅʒʗʉʀʅɻȢ 

ɫʐʂ ʎʑʉʘʔʀʅɻȟ ʋʍʚʁʀʅ ʐʍʀʅʏ ʐʞʌʋʑʏ ʌʍʋʂɾʋʞʈʀʉʖʉ ʎʑʉʃʂʆʡʉ ʑɾʍɻʎʚɻʏȡ 

ɬʞʌʋʏ ɢȡ ɧʂʍʘʏ ʎʑʉʃʙʆʀʏ ɉʀɿʗʒʂ ʊʂʍʗȟ ɻʇʇʗ ʌʗʉʖ ɻʌʝ ʐʋ ʎʂʈʀʚʋ ʈɻʍɻʎʈʋʞɊȟ ʌʋʑ ɻʉʐʅʎʐʋʅʔʋʞʉ ʎʐʂʉ 

ʌʀʍʚʌʐʖʎʂ ʌʋʑ ʂ ɼʍʋʔʝʌʐʖʎʂ ʐʖʉ ʌʍʋʂɾʋʞʈʀʉʖʉ ʌʘʉʐʀ ʂʈʀʍʡʉ ʀʚʉɻʅ ʈʅʆʍʝʐʀʍʂ ɻʌʝ ρσ ÍÍ ɉʙ 

ʈʅʆʍʝʐʀʍʂ ʐʖʉ συ ÍÍȟ ɾʅɻ ʒʑʐʋʆʗʇʑʕʂ ʎʀ ʎʑʉʃʙʆʀʏ ɻʉʗʌʐʑʊʂʏɊȢ 

ɬʞʌʋʏ ɢɢȡ ɥʘʎʀʏ ʎʑʉʃʙʆʀʏȟ ʌʋʑ ɻʉʐʅʎʐʋʅʔʋʞʉ ʎʀ ɼʍʋʔʝʌʐʖʎʂ ʐʖʉ ʌʍʋʂɾʋʞʈʀʉʖʉ ʌʘʉʐʀ ʂʈʀʍʡʉ 

ʈʀʐɻʊʞ ρσ ʆɻʅ σψ ÍÍ ɉʙ ʈʀʐɻʊʞ συ ʆɻʅ υσ ÍÍȟ ɾʅɻ ʒʑʐʋʆʗʇʑʕʂ ʎʀ ʎʑʉʃʙʆʀʏ ɻʉʗʌʐʑʊʂʏɊȢ 

ɬʞʌʋʏ ɢɢɢȡ ɭɾʍʘʏ ʎʑʉʃʙʆʀʏ ɉʀɿʗʒʂ ʎʔʀɿʝʉ ʆʋʍʀʎʈʘʉɻɊȟ ʌʋʑ ɻʉʐʅʎʐʋʅʔʋʞʉ ʎʀ ɼʍʋʔʝʌʐʖʎʂ ʐʖʉ 

ʌʍʋʂɾʋʞʈʀʉʖʉ ʌʘʉʐʀ ʂʈʀʍʡʉ ʈʀɾɻʇʞʐʀʍʂ ʐʖʉ σψ ÍÍ ɉʙ ʈʀɾɻʇʞʐʀʍʂ ʐʖʉ υσ ÍÍȟ ɾʅɻ ʒʑʐʋʆʗʇʑʕʂ 

ʎʀ ʎʑʉʃʙʆʀʏ ɻʉʗʌʐʑʊʂʏɊȢ 

ɨʅ ʌɻʍɻʌʗʉʖ ʐʅʈʘʏ ʘʔʋʑʉ ʌʍʋʆʞʕʀʅ ɻʌʝ ʈʀɾʗʇʋ ɻʍʅʃʈʝ ʌɻʍɻʐʂʍʂʈʘʉʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʀʌʀʅʎʋɿʚʖʉ 

ʎʀ ʈʅʆʍʘʏ ɻɾʍʋʐʅʆʘʏ ʇʀʆʗʉʀʏ ʎʐʅʏ ɠɩɚȟ ʆɻʅ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ʘʔʋʑʉ ʌʅʃɻʉʝʐʂʐɻ ʑʌʘʍɼɻʎʂʏ ρπȟ υπ ʆɻʅ 

ωπϷ ɉɾʅɻ ʑɾʍʘʏȟ ʈʘʎʀʏ ʆɻʅ ʊʂʍʘʏ ʎʑʉʃʙʆʀʏȟ ɻʉʐʚʎʐʋʅʔɻɊȢ  

ɨʅ ʐʞʌʋʅ ɻʍʔʅʆʙʏ ʀɿɻʒʅʆʙʏ ʑɾʍɻʎʚɻʏ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ɻʉʐʅʎʐʋʅʔʋʞʉ ʎʐʅʏ ɻʉʐʚʎʐʋʅʔʀʏ ʑɿʍʋʇʋɾʅʆʘʏ 

ʎʑʉʃʙʆʀʏ ʐʖʉ ʎʀʉɻʍʚʖʉ ʌʋʑ ʀʊʀʐʗʁʋʉʐɻʅ ʎʐʂ ʈʀʇʘʐʂȢ ɫʑʉʀʌʡʏȟ ʋʅ ʀʑʈʀʉʀʚʏ ʎʑʉʃʙʆʀʏ ʌʍʋʆʞʌʐʋʑʉ 

ɻʌʝ ʐʂʉ ʀʌɻʇʇʂʇʚɻ ʐʋʑ ʆʗʐʖ ʋʍʚʋʑ ʀʈʌʅʎʐʋʎʞʉʂʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʆɻʅ ʐʖʉ ʎʑʉʃʂʆʡʉ ɻʍʔʅʆʙʏ 

ʑɾʍɻʎʚɻʏ ʐʞʌʋʑ ɢȟ ʋʅ ʈʘʎʀʏ ʎʑʉʃʙʆʀʏ ʌʍʋʆʞʌʐʋʑʉ ɻʌʝ ʐʂʉ ʀʌɻʇʇʂʇʚɻ ʐʂʏ ʆʀʉʐʍʅʆʙʏ ʐʅʈʙʏ ʐʂʏ 

ɼʍʋʔʝʌʐʖʎʂʏ ʌʋʑ ʀʆʐʅʈʗʐɻʅ ɻʌʝ ʐʂʉ ʝʈɼʍʅɻ ʆɻʈʌʞʇʂ ʆɻʅ ʐʖʉ ʎʑʉʃʂʆʡʉ ɻʍʔʅʆʙʏ ʑɾʍɻʎʚɻʏ ʐʞʌʋʑ 

ɢɢȟ ʀʉʡ ʋʅ ɿʑʎʈʀʉʀʚʏ ʎʑʉʃʙʆʀʏ ʌʍʋʆʞʌʐʋʑʉ ɻʌʝ ʐʂʉ ʀʌɻʇʇʂʇʚɻ ʐʋʑ ʗʉʖ ʋʍʚʋʑ ʀʈʌʅʎʐʋʎʞʉʂʏ ʐʂʏ 

ɼʍʋʔʝʌʐʖʎʂʏ ʆɻʅ ʐʖʉ ʎʑʉʃʂʆʡʉ ɻʍʔʅʆʙʏ ʑɾʍɻʎʚɻʏ ʐʞʌʋʑ ɢɢɢȢ 

ɜʅɻ ʐʅʏ ʎʑʉʃʙʆʀʏ ʑɾʍɻʎʚɻʏ ʐʞʌʋʑ ɢɢȟ ʂ 3#3 ɿʚʉʀʅ ɻʉɻʇʑʐʅʆʋʞʏ ʌʚʉɻʆʀʏ ʈʀ ʐʅʈʘʏ ʐʋʑ #. ɾʅɻ ʆʗʃʀ 

ʑɿʍʋʇʋɾʅʆʙ ʋʈʗɿɻ ʀɿɻʒʡʉ ʆɻʅ ɾʅɻ ɿʅʗʒʋʍʀʏ ʔʍʙʎʀʅʏ ɾʂʏ ɉʌȢʔȢ #ÈÏ× et al.ȟ ρωψψȟ ʎȢ ρυπɊȢ ɥʀ ɼʗʎʂ ʐʋ 

ʎʔʀʐʅʆʝ ʎʂʈʀʚʖʈɻ ʐʋʑ ɬʀʔʉʅʆʋʞ ɫʑʈɼʋʞʇʋʑȟ ʌɻʍʙʔʃʂʎɻʉ ʋʅ ʔʗʍʐʀʏ ʆɻʐɻʉʀʈʂʈʘʉʖʉ ʐʅʈʡʉ ʐʂʏ 

ʌɻʍɻʈʘʐʍʋʑ #. ʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ ɉɞʅʆʝʉɻ 2-4).  

ɠ ʀʒɻʍʈʋɾʙ ʐʂʏ ʈʀʃʝɿʋʑ 3#3-#. ɾʚʉʀʐɻʅ ʎʀ ʆʇʚʈɻʆɻ ʑʌʋʇʀʆʗʉʂʏȟ ʃʀʖʍʡʉʐɻʏ ʐʋ ʑʀʐʋɾʍʗʒʂʈɻ 

ʎʔʀɿʅɻʎʈʋʞ ɾʅɻ ʐʂʉ ɻʉʐʚʎʐʋʅʔʂ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ʆɻʅ ʑɿʍʋʇʋɾʅʆʙ ʎʑʉʃʙʆʂȢ ɡʀʖʍʡʉʐɻʏ ha0 = 0.2S, 

ʈʋʉɻɿʅʆʝ ɿʀɿʋʈʘʉʋ ʀʅʎʝɿʋʑ ʀʚʉɻʅ ʋ ɻʍʅʃʈʝʏ #. ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȢ ɜʅɻ ʈʘʎʀʏ ʑɿʍʋʇʋɾʅʆʘʏ ʎʑʉʃʙʆʀʏȟ ʂ 

ʌɻʍʗʈʀʐʍʋʏ #. ʀʆʐʅʈʗʐɻʅ ɉʆɻʐȭ ɻʉʐʅʎʐʋʅʔʚɻ ʈʀ ʐʅʏ ʌɻʍɻʈʘʐʍʋʑʏ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ʆɻʅ ʐɻ 

ɻɿʅɻʎʐɻʐʋʌʋʅʂʈʘʉɻ ʝʍʅɻ ʀʈʌʅʎʐʋʎʞʉʂʏ ʐʋʑʏɊ ʖʏ ʂ ʈʘʎʂ ʐʅʈʙ ʐʖʉ ʆɻʐɻʉʀʈʂʈʘʉʖʉ #.ȟ ʌʋʑ ʃʀʖʍʀʚʐɻʅ 

ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʙ ʐʖʉ ʒʑʎʅʋɾʍɻʒʅʆʡʉ ʔɻʍɻʆʐʂʍʅʎʐʅʆʡʉ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȢ ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʈʀ ʐʂʉ 

ʆɻʐʗʐʈʂʎʂ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʎʀ ʎʔʀʐʅʆʗ ʈʅʆʍʋʞ ʈʀɾʘʃʋʑʏ ʑʌʋʇʀʆʗʉʀʏȟ 

ʀʌʅʐʑɾʔʗʉʀʐɻʅ ʅʆɻʉʋʌʋʅʂʐʅʆʙ ʋʈʋʅʋɾʘʉʀʅɻ ʐʖʉ ʒʑʎʅʋɾʍɻʒʅʆʡʉ ʔɻʍɻʆʐʂʍʅʎʐʅʆʡʉ ʐʋʑʏ, ʈʀ ʐʂʉ ʋʌʋʚɻ 

ʀʊɻʎʒɻʇʚʁʀʐɻʅ ʂ ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʝʐʂʐɻ ʐʂʏ ʈʘʎʂʏ ʐʅʈʙʏ ʐʋʑ #.Ȣ 

ɫʑʉʀʌʡʏȟ ʈʀ ɾʉʖʎʐʙ ʐʂ ʈʘʎʂ ʐʅʈʙ ʐʋʑ #.ȟ ʀʆʐʅʈʗʐɻʅȟ ʈʘʎʖ ʐʂʏ ɉ3.6), ʂ ʐʅʈʙ ʐʂʏ ʈʘɾʅʎʐʂʏ ɿʑʉʂʐʅʆʙʏ 

ʆɻʐɻʆʍʗʐʂʎʂʏ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʌʋʑ ɻʉʐʅʎʐʋʅʔʀʚ ʎʐʋ ʈʘʎʋ ʑɿʍʋʇʋɾʅʆʝ ʎʀʉʗʍʅʋ. ɜʅɻ ʐʅʏ ʗʇʇʀʏ 

ʎʑʉʃʙʆʀʏ ʌʍʋʂɾʋʞʈʀʉʂʏ ʑɾʍɻʎʚɻʏȟ ʌʋʑ ɻʉʐʅʎʐʋʅʔʋʞʉ ʎʐɻ ʀʑʈʀʉʙ ʆɻʅ ɿʑʎʈʀʉʙ ʑɿʍʋʇʋɾʅʆʗ ʎʀʉʗʍʅɻȟ 

ɻʉʐʚʎʐʋʅʔɻȟ ʀʒɻʍʈʝʁʋʉʐɻʅ ʋʅ ɻʆʝʇʋʑʃʀʏ ʎʔʘʎʀʅʏ ɻʉɻɾʖɾʙʏȡ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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    CNI = 
4.2 CNII

10 ɀ 0.058 CNII
    (3.7) 

    CNIII  = 
23 CNII

10 + 0.13 CNII
    (3.8) 

ɠ ʎʔʘʎʂ (3.6Ɋ ʀʒɻʍʈʝʁʀʐɻʅ ʀʆ ʉʘʋʑ ɾʅɻ ʐʂʉ ʀʆʐʚʈʂʎʂ ʐʖʉ ʐʅʈʡʉ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ S ɾʅɻ ʐɻ ʑʌʝʕʂ 

ʎʀʉʗʍʅɻȢ ɠ ʑʌʋʇʋɾʅʎʐʅʆʙ ɿʅɻɿʅʆɻʎʚɻ ʀʆʐʚʈʂʎʂʏ ʐʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ʀʇʇʀʅʈʈʗʐʖʉ ʆɻʅ ɿʅɻʔʖʍʅʎʈʋʞ ʐʂʏ 

ʀʉʀʍɾʋʞ ɻʌʝ ʐʂʉ ʋʇʅʆʙ ɼʍʋʔʝʌʐʖʎʂ ɾʚʉʀʐɻʅ ʎʐʋ ʌʀʍʅɼʗʇʇʋʉ ʐʋʑ HEC-HMS. 

ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʐʋ ʀʞʍʋʏ ʐʅʈʡʉ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ #.ȟ ʈʀʐɻʊʞ ʐʖʉ ɻʆʍɻʚʖʉ ʎʑʉʃʂʆʡʉ ʐʞʌʋʑ ɢ ʆɻʅ ɢɢɢȟ 

ʀʚʉɻʅ ʌʋʇʞ ʈʀɾʗʇʋȟ ʆɻʅ ʈʗʇʅʎʐɻ ʈʀɾʅʎʐʋʌʋʅʀʚʐɻʅ ʎʐʂʉ ʐʅʈʙ #.ɢɢ =50, ɾʅɻ ʐʂʉ ʋʌʋʚɻ ʌʍʋʆʞʌʐʀʅ #.ɢɢ =30 

ʆɻʅ #.ɢɢɢ ЀχπȢ ɬʋ ʀʞʍʋʏ ʈʀʐɻɼʋʇʙʏ ʐʋʑ ɻʍʅʃʈʋʞ #. ɻʉʗʇʋɾɻ ʈʀ ʐʅʏ ʎʑʉʃʙʆʀʏ ʑɾʍɻʎʚɻʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ 

ʎʐʋ ɿʅʗɾʍɻʈʈɻ ʐʂʏ ɞʅʆʝʉɻʏ 3-1. ɥʗʇʅʎʐɻȟ ʂ ʅʎʔʑʍʙ ʀʊʗʍʐʂʎʂ ʐʋʑ #. ɻʌʝ ʐʅʏ ʎʑʉʃʙʆʀʏ ʑɾʍɻʎʚɻʏ ʘʔʀʅ 

ɻʆʝʈɻ ʌʅʋ ʘʉʐʋʉʂ ʀʌʚɿʍɻʎʂ ʎʐʂ ʈʀʐɻɼʇʂʐʝʐʂʐɻ ʐʂʏ ʔʖʍʂʐʅʆʝʐʂʐɻʏ ʆɻʐɻʆʍʗʐʂʎʂʏȟ SȢ ɫʐʂʉ ʌʇʘʋʉ 

ɻʆʍɻʚɻ ʌʀʍʚʌʐʖʎʂȟ ɿʂʇɻɿʙ ɾʅɻ #.ɢɢ Ѐυπȟ ʂ ʐʅʈʙ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ S ʌʋʑ ɻʉʐʅʎʐʋʅʔʀʚ ʎʀ ʈʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ʑɾʍɻʎʚɻʏ ʀʚʉɻʅ ςυτ mmȟ ʀʉʡ ʋʅ ɻʉʐʚʎʐʋʅʔʀʏ ʐʅʈʘʏ ɾʅɻ ʊʂʍʘʏ ʆɻʅ ʑɾʍʘʏ ʎʑʉʃʙʆʀʏ ʀʚʉɻʅ ρρπ ʆɻʅ φπυ mm. 

ɫʑʉʀʌʡʏȟ ʌʍʋʆʞʌʐʀʅ ʘʉɻ ʀʊɻʅʍʀʐʅʆʗ ʈʀɾʗʇʋ ʀʞʍʋʏ ʐʅʈʡʉ ʐʂʏ ʈʘɾʅʎʐʂʏ ɿʑʉʂʐʅʆʙʏ ʆɻʐɻʆʍʗʐʂʎʂʏȟ ʌʋʑ 

ʎʑʉɿʑɻʁʝʈʀʉʋ ʈʀ ʐʋ ɻʉʐʚʎʐʋʅʔʋ ʀʞʍʋʏ ʐʅʈʡʉ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ɉʝʌʖʏ ʌʍʋʆʞʌʐʀʅ ʈʀ ɼʗʎʂ ʐɻ ʝʍʅɻ 

ʀʈʌʅʎʐʋʎʞʉʂʏ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉɊȟ ʋɿʂɾʀʚ ʎʀ ʀʉʐʑʌʖʎʅɻʆʗ ʈʀɾʗʇʀʏ ɿʅɻʒʋʍʘʏ ʎʐʅʏ ʀʆʐʅʈʙʎʀʅʏ 

ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʈʀɾʀʃʡʉȟ ʌɻʍʝʇʋ ʌʋʑ ʃʀʖʍʀʚʐɻʅ ʂ ʚɿʅɻ ʌʀʍʚʋɿʋʏ ʀʌɻʉɻʒʋʍʗʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞȢ ɝʀɿʋʈʘʉʋʑ ʝʐʅ ʐʅʈʘʏ ʐʋʑ #.ɢɢ ʐʂʏ ʐʗʊʂʏ ʐʋʑ υπ ʘʖʏ φπ ʀʚʉɻʅ ʎʑʉʂʃʅʎʈʘʉʀʏ ʎʐʂʉ ʌʀʍʅʋʔʙ 

ʈʀʇʘʐʂʏ ɉʇʝɾʖ ʐʂʏ ʎʔʀʐʅʆʗ ʑʕʂʇʙʏ ʌʀʍɻʐʝʐʂʐɻʏ ʐʖʉ ʀɿɻʒʅʆʡʉ ʎʔʂʈɻʐʅʎʈʡʉ ʆɻʅ ʐʂʏ ʞʌɻʍʊʂʏ 

ɿɻʎʅʆʙʏ ɼʇʗʎʐʂʎʂʏ ʎʐɻ ʋʍʀʅʉʗ ʐʈʙʈɻʐɻɊȟ ɻʉɻʈʘʉʋʉʐɻʅ ʌʋʇʞ ʘʉʐʋʉʀʏ ɻʌʋʆʇʚʎʀʅʏ ʎʐɻ ʑʌʋʇʋɾʅʁʝʈʀʉɻ 

ʌʇʂʈʈʑʍʅʆʗ ʈʀɾʘʃʂȟ ʌʋʑ ʀʌʅɼʀɼɻʅʡʉʋʑʉ ʐʂʉ ʘʉʐʋʉʂ ɻɼʀɼɻʅʝʐʂʐɻ ʌʋʑ ɿʅʘʌʀʅ ʐʅʏ ʀʆʐʅʈʙʎʀʅʏ ʌʋʑ 

ɼɻʎʚʁʋʉʐɻʅ ʎʀ ʈʋʉʐʘʇɻ ʐʞʌʋʑ ʀʌʀʅʎʋɿʚʋʑ ɉEfstratiadis et al., 2014). 

ɡɻ ʌʍʘʌʀʅ ɻʆʝʈʂ ʉɻ ʀʌʅʎʂʈɻʉʃʀʚ ʝʐʅ ʌʍʝʎʒɻʐʀʏ ʌʅʃɻʉʋʐʅʆʘʏ ɻʉɻʇʞʎʀʅʏ ʐʖʉ ʆɻʐɻʎʐʗʎʀʖʉ ʀɿɻʒʅʆʙʏ 

ʑɾʍɻʎʚɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ʆɻʐɻɿʀʅʆʉʞʋʑʉ ʝʐʅ ʋʅ ʑʌʋʃʘʎʀʅʏ ʐʂʏ 3#3ȟ ʝʐʅ ɿʂʇɻɿʙ ʋʅ ʊʂʍʘʏ ʎʑʉʃʙʆʀʏ ʘʔʋʑʉ 

ωπϷȟ ʋʅ ʈʘʎʀʏ ʎʑʉʃʙʆʀʏ ʘʔʋʑʉ υπϷȟ ʆɻʅ ʋʅ ʑɾʍʘʏ ʎʑʉʃʙʆʀʏ ʘʔʋʑʉ ρπϷ ʌʅʃɻʉʝʐʂʐɻ ʑʌʘʍɼɻʎʂʏȟ ʎʀ 

ʆɻʈʚɻ ʌʀʍʚʌʐʖʎʂ ɿʀʉ ʀʚʉɻʅ ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʘʏ ʐʋʑ ʑɿʍʋʆʇʅʈɻʐʅʆʋʞ ʆɻʃʀʎʐʡʐʋʏ ʐʂʏ ʔʡʍɻʏȢ 

ɥʗʇʅʎʐɻȟ ɻʌʝ ʐʅʏ ɻʉɻʇʞʎʀʅʏ ʌʍʋʘʆʑʕʀ ʝʐʅ ʎʐʂʉ ɚʉɻʐʋʇʅʆʙ ɞʇʇʗɿɻ ʂ ʎʑʔʉʝʐʂʐɻ ʀʈʒʗʉʅʎʂʏ ʊʂʍʡʉ 

ʎʑʉʃʂʆʡʉ ʀʚʉɻʅ ʎʂʈɻʉʐʅʆʗ ʑʕʂʇʝʐʀʍʂȟ ʀʉʡ ɻʉʐʚʃʀʐɻ ʎʐʂ ɝʑʐʅʆʙ ɞʇʇʗɿɻ ʀʚʉɻʅ ʌʋʇʞ ʑʕʂʇʝʐʀʍʂ ʂ 

ʎʑʔʉʝʐʂʐɻ ʀʈʒʗʉʅʎʂʏ ʑɾʍʡʉ ʎʑʉʃʂʆʡʉ ɉɞʑʎʐʍɻʐʅʗɿʂʏ ʆȢʗȢȟ ςπρτɇ ɩʋʉʐʅʆʝʏȟ ςπρτɊȢ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 3-1 ɞʞʍʋʏ ʈʀʐɻɼʋʇʙʏ ʌɻʍɻʈʘʐʍʋʑ #. ɾʅɻ ʊʂʍʘʏ ʆɻʅ ʑɾʍʘʏ ʎʑʉʃʙʆʀʏȟ ʎʑʉɻʍʐʙʎʀʅ ʐʂʉ 

ʌɻʍɻʈʘʐʍʋʑ ʌʋʑ ɻʉɻʒʘʍʀʐɻʅ ʎʀ ʈʘʎʀʏ ʎʑʉʃʙʆʀʏȢ 

3.4.2 ɥʀʐɻʎʔʂʈɻʐʅʎʈʝʏ ɞʌʅʒɻʉʀʅɻʆʙʏ ɚʌʋʍʍʋʙʏ ʎʀ ɩʇʂʈʈʑʍʋɾʍʗʒʂʈɻ 

ɠ ʀʉʀʍɾʝʏ ɼʍʋʔʝʌʐʖʎʂ ʌʋʑ ʀʆʐʅʈʗʐɻʅ ʈʀ ʐʂ ʈʘʃʋɿʋ SCS-CN ɻʉʐʅʌʍʋʎʖʌʀʞʀʅ ʐʂʉ ʔʖʍʅʆʗ 

ʋʈʋʅʝʈʋʍʒʂ ʀʌʅʒɻʉʀʅɻʆʙ ɻʌʋʍʍʋʙ ʌʋʑ ʌɻʍʗɾʀʐɻʅ ʎʀ ʝʇʂ ʐʂʉ ʘʆʐɻʎʂ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȢ ɠ ɻʌʋʍʍʋʙ 

ɻʑʐʙ ɿʅʋɿʀʞʀʐɻʅ ʈʘʎʖ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʃʡʏ ʆɻʅ ʈʘʎʖ ʗʇʇʖʉ ɿʅɻɿʍʋʈʡʉ ɉʌȢʔȢ ʑʌʀɿʗʒʅɻȟ 

ʖʏ ʑʌʋɿʀʍʈʅʆʙ ʍʋʙɊ ʘʖʏ ʐʋʉ ʆʝʈɼʋ ʀʊʝɿʋʑ ʐʂʏȢ ɨ ʔʖʍʋʔʍʋʉʅʆʝʏ ʈʀʐɻʎʔʂʈɻʐʅʎʈʝʏ ʐʂʏ ɻʌʋʍʍʋʙʏ ʎʀ 

ʌʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ʎʐʂʉ ʘʊʋɿʋ ʐʂʏ ʇʀʆʗʉʂʏ ɾʚʉʀʐɻʅ ʈʀ ʀʒɻʍʈʋɾʙ ʐʂʏ ʃʀʖʍʚɻʏ ʐʋʑ ʈʋʉɻɿʅɻʚʋʑ 

ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ. 

ɱʏ ɾʉʖʎʐʝȟ ɻʉ ʀʚʉɻʅ ɾʉʖʎʐʙ ʂ ʔʍʋʉʅʆʙ ʀʊʘʇʅʊʂ ʐʂʏ ʀʉʀʍɾʋʞ ɼʍʋʔʝʌʐʖʎʂʏ htȟ ʎʀ ɿʅɻʆʍʅʐʝ ʔʍʝʉʋȟ ʆɻʅ 

ʐʋ ʈʋʉɻɿʅɻʚʋ ʑɿʍʋɾʍʗʒʂʈɻ ɉɥɭɊ ʐʂʏ ʇʀʆʗʉʂʏ ɾʅɻ ɿʅʗʍʆʀʅɻ ʚʎʂ ʈʀ ʐʂʉ ʔʍʋʉʅʆʙ ɿʅɻʆʍʅʐʝʐʂʐɻ ʐʂʏ 

ʀʉʀʍɾʋʞ ɼʍʋʔʝʌʐʖʎʂʏ ɝtȟ ʐʝʐʀ ʋ ʑʌʋʇʋɾʅʎʈʝʏ ʐʋʑ ʌʇʂʈʈʑʍʋɾʍɻʒʙʈɻʐʋʏ ʀʊʝɿʋʑ ɾʚʉʀʐɻʅ ʈʀ 

ʀʒɻʍʈʋɾʙ ʐʂʏ ɻʍʔʙʏ ʐʂʏ ʀʌɻʇʇʂʇʚɻʏȢ ɞʅɿʅʆʝʐʀʍɻȟ ɻʌʝ ʆʗʃʀ ʀʌʅʈʘʍʋʑʏ ʐʈʙʈɻ ʐʂʏ ʀʉʀʍɾʋʞ 

ɼʍʋʔʝʌʐʖʎʂʏ ʎʐʋ ʔʍʋʉʅʆʝ ɿʅʗʎʐʂʈɻ ɍt, t Ϲ ɝtɎ ʌɻʍʗɾʀʐɻʅ ʐʋ ʀʌʅʈʘʍʋʑʏ ʌʇʂʈʈʑʍʋɾʍʗʒʂʈɻ, 

ʌʋʇʇɻʌʇɻʎʅʗʁʋʉʐɻʏ ʐʋ ʞʕʋʏ ɼʍʋʔʙʏ ht ʈʀ ʐʅʏ ʐʀʐɻɾʈʘʉʀʏ ʐʋʑ ɥɭȢ ɚʉ D ʀʚʉɻʅ ʂ ʎʑʉʋʇʅʆʙ ɿʅʗʍʆʀʅɻ ʐʂʏ 

ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞȟ ʐʝʐʀ ʌɻʍʗɾʋʉʐɻʅ ɦ = DȾɝt ʑɿʍʋɾʍɻʒʙʈɻʐɻȟ ʌʋʑ ɻʃʍʋʚʁʋʉʐɻʅ ʔʍʋʉʅʆʗ 

ʡʎʐʀ ʉɻ ʌʍʋʆʞʕʀʅ ʐʋ ʎʑʉʋʇʅʆʝ ʌʇʂʈʈʑʍʋɾʍʗʒʂʈɻ ʎʐʂʉ ʘʊʋɿʋ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ. 

ɬʋ ɥɭ ʈʅɻʏ ɿʀɿʋʈʘʉʂʏ ɿʅʗʍʆʀʅɻʏ ɼʍʋʔʙʏ ɻʌʋʐʀʇʀʚ ʔɻʍɻʆʐʂʍʅʎʐʅʆʝ ʈʘɾʀʃʋʏ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂʏȟ ɾʅɻ ʐʂʉ 

ʀʆʐʚʈʂʎʂ ʐʋʑ ʀʒɻʍʈʝʁʀʐɻʅȟ ʎʞʈʒʖʉɻ ʈʀ ʐʅʏ ʌʍʋɿʅɻɾʍɻʒʘʏ, ʐʋ ȺʇʀʚʋȻ ʎʑʉʃʀʐʅʆʝ ʈʋʉɻɿʅɻʚʋ 

ʑɿʍʋɾʍʗʒʂʈɻ ɉɫɥɭɊ ʐʂʏ 3ÏÉÌ #ÏÎÓÅÒÖÁÔÉÏÎ 3ÅÒÖÉÃÅ ɉ3#3Ɋ, ʌʋʑ ʀʚʉɻʅ ɾʉʖʎʐʝ ʖʏ 3ÔÁÎÄÁÒÄ ɉ02& τψτɊȢ 

ɨʅ ʐʀʐɻɾʈʘʉʀʏ ʐʋʑ ɥɭ ɿʚʉʋʉʐɻʅ ʎʀ ɻɿʅɻʎʐɻʐʋʌʋʅʂʈʘʉʂ ʈʋʍʒʙ ɉʔʍʝʉʋʏ t ʌʍʋʏ ʔʍʝʉʋ ɻʉʝɿʋʑ tp, 

ʌɻʍʋʔʙ Q ʌʍʋʏ ʌɻʍʋʔʙ ɻʅʔʈʙʏ QpɊȟ ʈʀ ɼʗʎʂ ʐʋʉ ɩʚʉɻʆɻ 3-1. ɠ ɾʍɻʒʅʆʙ ɻʌʀʅʆʝʉʅʎʂ ʐʋʑ 

ɻɿʅɻʎʐɻʎʐʋʌʋʅʂʈʘʉʋʑ ɫɥɭȟ ʐʋ ʋʌʋʚʋ ʃʀʖʍʀʚʐɻʅ ʆɻʐʗʇʇʂʇʋ ɾʅɻ ʈʅʆʍʙʏ ʆʇʚʈɻʆɻʏ ʇʀʆʗʉʀʏȟ 

ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʂʉ ɞʅʆʝʉɻ 3-2. 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɯɻʍɻʆʐʂʍʅʎʐʅʆʝ ʈʘɾʀʃʋʏ ʐʋʑ ɥɭ ʀʚʉɻʅ ʋ ʔʍʝʉʋʏ ʑʎʐʘʍʂʎʂʏ tLȟ ʌʋʑ ʋʍʚʁʀʐɻʅ ʖʏ ʂ ɻʌʝʎʐɻʎʂ ʐʋʑ 

ʆʘʉʐʍʋʑ ɼʗʍʋʑʏ ʐʋʑ ɥɭȟ ɿʅʗʍʆʀʅɻʏ Dȟ ɻʌʝ ʐʋ ʆʘʉʐʍʋ ɼʗʍʋʑʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏȟ ʌʋʑ ɻʉʐʅʎʐʋʅʔʀʚ ʎʐʂ 

ʔʍʋʉʅʆʙ ʎʐʅɾʈʙ t = DȾςȢ ɝʀɿʋʈʘʉʋʑ ʝʐʅ ʋ ʔʍʝʉʋʏ ʑʎʐʘʍʂʎʂʏ ʈʌʋʍʀʚ ʉɻ ʀʆʐʅʈʂʃʀʚ ʎʑʉɻʍʐʙʎʀʅ ʐʋʑ 

ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏ tc ɻʌʝ ʐʂʉ ʐʑʌʅʆʙ ɼʅɼʇʅʋɾʍɻʒʅʆʙ ʎʔʘʎʂ tL = 0.6 tcȟ ʆɻʅ ʈʀ ʐʂʉ ʑʌʝʃʀʎʂ ʝʐʅ ʐʋ 

ʆʘʉʐʍʋ ɼʗʍʋʑʏ ʐʋʑ ɥɭ ʐɻʑʐʚʁʀʐɻʅ ʔʍʋʉʅʆʗ ʈʀ ʐʂʉ ɻʅʔʈʙȟ ʋ ʔʍʝʉʋʏ ɻʉʝɿʋʑ tp ʀʆʐʅʈʗʐɻʅ ʖʏ ʎʑʉʗʍʐʂʎʂ 

ʐʂʏ ɿʅʗʍʆʀʅɻʏ ɼʍʋʔʙʏ D ʆɻʅ ʐʋʑ ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏ tcȟ ʈʘʎʖ ʐʂʏ ʎʔʘʎʂʏȡ  

    tp = tL + D/2 = 0.6 tc + D/2     (3.9) 

ɬʋ ɥɭ ʘʔʀʅ ʔʍʝʉʋ ɼʗʎʂʏ tb = 5tpȟ ʀʉʡ ʂ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ʐʋʑ ɿʚʉʀʐɻʅ ɻʌʝ ʐʂ ʎʔʘʎʂȡ 

     Qp = 2.08 A / tp     (3.10) 

ʝʌʋʑ A ʂ ʘʆʐɻʎʂ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ ɉkm2Ɋ ʆɻʅ ʋ ʔʍʝʉʋʏ ɻʉʝɿʋʑ ɉhɊȢ ɠ ʌɻʍɻʌʗʉʖ ʎʔʘʎʂ ʌʍʋʆʞʌʐʀʅ ɻʌʝ 

ʐʂʉ ʀʊʚʎʖʎʂ ʎʑʉʘʔʀʅɻʏȟ ɿʀɿʋʈʘʉʋʑ ʝʐʅ ʋ ʝɾʆʋʏ ʐʋʑ ɥɭ ʌʍʘʌʀʅ ʉɻ ʀʚʉɻʅ ʚʎʋʏ ʈʀ ʐʋʉ ʝɾʆʋ ʐʂʏ 

ɻʉʐʚʎʐʋʅʔʂʏ ʈʋʉɻɿʅɻʚɻʏ ɼʍʋʔʝʌʐʖʎʂʏȟ ɿʂʇɻɿʙ V0 = h0 Aȟ ʈʀ h0 = 10 mm.  

ɩʚʉɻʆɻʏ 3-1 ɭʌʋʇʋɾʅʎʈʝʏ ʐʀʐʈʂʈʘʉʖʉ ʇʀʚʋʑ ʈʋʉɻɿʅɻʚʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ʐʂʏ 3#3Ȣ 

ɯʍʝʉʋʏȟ t / tp ɩɻʍʋʔʙ Q / Qp ɯʍʝʉʋʏȟ t / tp ɩɻʍʋʔʙ Q / Qp ɯʍʝʉʋʏȟ t / tp ɩɻʍʋʔʙ Q / Qp 

0.0 0.000 0.9 0.970 2.0 0.320 

0.1 0.015 1.0 1.000 2.2 0.240 

0.2 0.075 1.1 0.980 2.4 0.180 

0.3 0.160 1.2 0.920 2.6 0.130 

0.4 0.280 1.3 0.840 2.8 0.098 

0.5 0.430 1.4 0.750 3.5 0.036 

0.6 0.600 1.5 0.650 4.0 0.018 

0.7 0.770 1.6 0.570 4.5 0.009 

0.8 0.890 1.8 0.430 5.0 0.004 

 

 

ɞʅʆʝʉɻ 3-2 ɚɿʅɻʎʐɻʐʋʌʋʅʂʈʘʉʋ ɫɥɭ ʆɻʐʗ SCS. 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɥʀ ɼʗʎʂ ʐɻ ʌɻʍɻʌʗʉʖȟ ɻʉ ʀʚʉɻʅ ɾʉʖʎʐʝʏ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʑʌʋʇʋɾʚʁʀʐɻʅ 

ʈʘʎʖ ʐʂʏ ʎʔʘʎʂʏ ɉ3.9Ɋ ʋ ʔʍʝʉʋʏ ɻʉʝɿʋʑ tp ʆɻʅ ʈʘʎʖ ʐʂʏ ʎʔʘʎʂʏ (3.10) ʂ ʌɻʍʋʔʙ ɻʅʔʈʙʏȟ ʋʌʝʐʀ 

ʌʍʋʎɿʅʋʍʚʁʀʐɻʅ ʌʇʙʍʖʏ ʐʋ ʎʑʉʃʀʐʅʆʝ ɥɭ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʈʀ ɼʗʎʂ ʐʋʉ ɩʚʉɻʆɻ 3-1Ȣ ɫʐʂ ʈʀʇʘʐʂȟ ʂ 

ʆɻʐʗʍʐʅʎʂ ʐʋʑ ʎʑʉʃʀʐʅʆʋʞ ɥɭ ɾʚʉʀʐɻʅ ʎʐʋ ʌʀʍʅɼʗʇʇʋʉ ʐʋʑ HEC-HMSȟ ɿʚʉʋʉʐɻʏ ʖʏ ʀʚʎʋɿʋ ʐʋʉ ʔʍʝʉʋ 

ʑʎʐʘʍʂʎʂʏ tL. 

ɫʐʂʉ ʈʀʇʘʐʂȟ ɾʅɻ ʆʗʃʀ ʑɿʍʋʇʋɾʅʆʝ ʎʀʉʗʍʅʋ ɿʅɻʈʋʍʒʡʉʀʐɻʅ ɿʅɻʒʋʍʀʐʅʆʝ ɫɥɭȟ ɻʒʋʞ ʂ ʐʅʈʙ ʐʋʑ 

ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂʏ ɉʆɻʅ ʎʑʉʀʌʡʏ ʝʇʖʉ ʐʖʉ ʔʍʋʉʅʆʡʉ ʌɻʍɻʈʘʐʍʖʉ ʐʂʏ 

ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏɊ ɿʅɻʒʋʍʋʌʋʅʀʚʐɻʅ ʐʝʎʋ ʎʑʉɻʍʐʙʎʀʅ ʐʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ʎʑʉʃʂʆʡʉ 

ɉʀʑʈʀʉʀʚʏȟ ʈʘʎʀʏȟ ɿʑʎʈʀʉʀʚʏɊ ʝʎʋ ʆɻʅ ʎʑʉɻʍʐʙʎʀʅ ʐʂʏ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏȟ ʝʌʖʏ ʀʊʂɾʀʚʐɻʅ ʎʐʂʉ 

ʀʌʝʈʀʉʂ ʀʉʝʐʂʐɻȢ 

3.4.3 ɞʆʐʚʈʂʎʂ ɯʍʝʉʋʑ ɫʑɾʆʘʉʐʍʖʎʂʏ ɭʌʋʇʀʆɻʉʡʉ ʆɻʅ ɝʅɻʈʝʍʒʖʎʂ ɫɥɭ 

ɨ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ, tcȟ ɻʌʋʐʀʇʀʚ ʔɻʍɻʆʐʂʍʅʎʐʅʆʙ ʔʍʋʉʅʆʙ ʌɻʍʗʈʀʐʍʋ ʐʂʏ ʇʀʆʗʉʂʏ ʆɻʅ ʋʍʚʁʀʐɻʅȟ 

ʃʀʖʍʂʐʅʆʗȟ ʖʏ ʋ ʔʍʝʉʋʏ ʌʋʑ ɻʌɻʅʐʀʚʐɻʅ ɾʅɻ ʉɻ ʒʃʗʎʀʅ ʐʋ ʉʀʍʝ ʌʋʑ ɻʌʋʍʍʘʀʅ ʀʌʅʒɻʉʀʅɻʆʗ ɻʌʝ ʐʋ 

ʑɿʍɻʑʇʅʆʗ ʌʅʋ ɻʌʋʈɻʆʍʑʎʈʘʉʋ ʎʂʈʀʚʋ ʐʂʏ ʇʀʆʗʉʂʏ ʈʘʔʍʅ ʐʂ ɿʅɻʐʋʈʙ ʀʊʝɿʋʑȢ ɨ ʔʍʝʉʋʏ 

ʎʑɾʆʘʉʐʍʖʎʂʏ ɻʌʋʐʀʇʀʚ ʐʑʌʅʆʙ ʌɻʍʗʈʀʐʍʋ ʀʅʎʝɿʋʑ ʌʇʂʃʡʍɻʏ ʈʀʃʝɿʖʉ ʑɿʍʋʇʋɾʅʆʙʏ ɻʉʗʇʑʎʂʏȟ 

ʈʀʐɻʊʞ ʐʖʉ ʋʌʋʚʖʉ ʂ ʈʘʃʋɿʋʏ ʌʋʑ ʀʒɻʍʈʝʁʀʐɻʅ ʎʐʂ ʈʀʇʘʐʂȢ ɩʍʋʒɻʉʡʏȟ ʇʝɾʖ ʐʂʏ ʌʋʇʑʌʇʋʆʝʐʂʐɻʏ 

ʐʋʑ ʒɻʅʉʋʈʘʉʋʑȟ ɿʀʉ ʀʚʉɻʅ ɿʑʉɻʐʝʏ ʋ ʑʌʋʇʋɾʅʎʈʝʏ ʐʋʑ ʎʐʂ ɼʗʎʂ ʐʖʉ ʒʑʎʅʆʡʉ ʉʝʈʖʉȢ ɜʅɻ ʐʋ ʇʝɾʋ 

ɻʑʐʝȟ ʎʐʅʏ ʀʒɻʍʈʋɾʘʏ ʐʂʏ ʌʍʗʊʂʏ ʀʒɻʍʈʝʁʋʉʐɻʅ ʎʑʉʙʃʖʏ ʀʈʌʀʅʍʅʆʘʏ ʎʔʘʎʀʅʏ ʐʂʏ ɼʅɼʇʅʋɾʍɻʒʚɻʏȟ ʋʅ 

ʋʌʋʚʀʏ ʀʆʐʅʈʋʞʉ ʐʋʉ ʔʍʝʉʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʎʑʉɻʍʐʙʎʀʅ ʔɻʍɻʆʐʂʍʅʎʐʅʆʡʉ ɾʀʖʈʀʐʍʅʆʡʉ ʈʀɾʀʃʡʉ ʐʂʏ 

ʇʀʆʗʉʂʏȢ ɞʅɿʅʆʝʐʀʍɻȟ ʂ ʎʔʘʎʂ ʐʋʑ 'ÉÁÎÄÏÔÔÉ 3.1 ʘʔʀʅ ʌɻʍɻʔʃʀʚ ʈʀ ɻʉʗʇʑʎʂ ɿʀɿʋʈʘʉʖʉ ʎʀ 20 ʇʀʆʗʉʀʏȟ 

ʈʀ ʀʞʍʋʏ ʈʀɾʀʃʡʉ ɻʌʝ ρχπ ʘʖʏ χπ 000 km2Ȣ ɩʍʝʆʀʅʐɻʅ ɾʅɻ ʐʂʉ ʌʇʘʋʉ ɿʅɻɿʀɿʋʈʘʉʂ ʌʍʋʎʘɾɾʅʎʂ ʎʐʂʉ 

ʀʇʇʂʉʅʆʙ ʌʍɻʆʐʅʆʙȟ ʆɻʅ ʀʚʉɻʅ ɻʑʐʙ ʌʋʑ ʎʑʎʐʙʉʀʐɻʅ ʎʐʅʏ ʌʍʋɿʅɻɾʍɻʒʘʏ ʐʂʏ ʈʀʇʘʐʂʏȢ ɥʗʇʅʎʐɻȟ ɻʌʝ 

ʀʆʐʀʐɻʈʘʉʀʏ ɻʉɻʇʞʎʀʅʏ ʌʇʂʈʈʑʍʅʆʡʉ ɿʀɿʋʈʘʉʖʉ ʎʐʂʉ ɣʞʌʍʋȟ ʒɻʚʉʀʐɻʅ ʝʐʅ ʂ ʎʑɾʆʀʆʍʅʈʘʉʂ ʈʘʃʋɿʋʏ 

ʀʚʉɻʅ ʂ ʈʋʉɻɿʅʆʙ ʌʋʑ ɻʉɻʌɻʍʗɾʀʅ ʈʀ ʅʆɻʉʋʌʋʅʂʐʅʆʙ ɻʆʍʚɼʀʅɻ ʐʅʏ ʌɻʍɻʐʂʍʂʈʘʉʀʏ ʌɻʍʋʔʘʏ ɻʅʔʈʙʏ 

(Galiouna et al., 2011). 

ɝʀɿʋʈʘʉʋʑ ʝʐʅ ʂ ʐɻʔʞʐʂʐɻ ʍʋʙʏ ʐʋʑ ʉʀʍʋʞȟ ʐʝʎʋ ʌʗʉʖ ʎʐʂʉ ʀʌʅʒʗʉʀʅɻ ʐʋʑ ʀɿʗʒʋʑʏ ʝʎʋ ʆɻʅ ʆɻʐʗ 

ʈʙʆʋʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ ɿʀʉ ʀʚʉɻʅ ʎʐɻʃʀʍʙ ɻʇʇʗ ɻʑʊʗʉʀʅ ʈʀ ʐʂʉ ʌɻʍʋʔʙȟ ɻʉʐʚʎʐʋʅʔʋʏ ʋ 

ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʈʀʅʡʉʀʐɻʅ ʈʀ ʐʂʉ ʌɻʍʋʔʙȢ ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ɻʉɻʒʘʍʀʐɻʅ ʝʐʅ ʋʅ 'ÒÉÍÁÌÄÉ et al. 

ɉςπρςɊȟ ɻʉɻʇʞʋʉʐɻʏ ʈʀɾʗʇʋ ɻʍʅʃʈʝ ʀʌʀʅʎʋɿʚʖʉ ʌʇʂʈʈʑʍʡʉȟ ɿʅɻʌʚʎʐʖʎɻʉ ʝʐʅ ʂ ʌʋʎʝʐʂʐɻ tc ʈʌʋʍʀʚ 

ʉɻ ɿʅɻʒʘʍʀʅ ɻʆʝʈɻ ʆɻʅ ʐʗʊʂ ʈʀɾʘʃʋʑʏ ʈʀʐɻʊʞ ʀʌʀʅʎʋɿʚʖʉ ʆɻʐɻʅɾʚɿɻʏ ɿʅɻʒʋʍʀʐʅʆʙʏ ʘʉʐɻʎʂʏȢ ɠ 

ʈʀʐɻɼʇʂʐʝʐʂʐɻ ɻʑʐʙ ʀʊʂɾʀʚʐɻʅ ʒʑʎʅʆʗ ɻʌʝ ʐʂʉ ʀʊʗʍʐʂʎʂ ʐʂʏ ʐɻʔʞʐʂʐɻʏ ʐʋʑ ʆʅʉʂʈɻʐʅʆʋʞ ʆʞʈɻʐʋʏ 

ɻʌʝ ʐʂʉ ʌɻʍʋʔʙȟ ʌʋʑ ʀʚʉɻʅ ʘʉɻ ʈʂ ɾʍɻʈʈʅʆʝ ʒɻʅʉʝʈʀʉʋ ɉ+ÏÕÓÓÉÓȟ ςππωɊȢ ɩʍʋʒɻʉʡʏȟ ʝʎʋ ʈʀɾɻʇʞʐʀʍʂ 

ʀʚʉɻʅ ʂ ʌɻʍɻɾʖɾʙ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʌʋʍʍʋʙʏȟ ʐʝʎʋ ʌʅʋ ɾʍʙɾʋʍɻ ʃɻ ʒʐʗʎʀʅ ʂ ɻʌʋʍʍʋʙ ɻʑʐʙ ʎʐʂʉ ʘʊʋɿʋ 

ʐʂʏ ʇʀʆʗʉʂʏȢ ɜʅɻ ʐʋʉ ʇʝɾʋ ɻʑʐʝȟ ʎʐʅʏ ʌʍʋɿʅɻɾʍɻʒʘʏ ʐʂʏ ʈʀʇʘʐʂʏ ʎʑʎʐʙʉʀʐɻʅ ʂ ʈʀʚʖʎʂ ʐʋʑ ʔʍʝʉʋʑ 

ʌʋʑ ʌʍʋʆʞʌʐʀʅ ɻʌʝ ʐʂʉ ʎʔʘʎʂ 'ÉÁÎÄÏÔÔÉȟ ʎʞʈʒʖʉɻ ʈʀ ʐʂʉ ʀʈʌʀʅʍʅʆʙ ʎʔʘʎʂ ʐʖʉ ɞʑʎʐʍɻʐʅʗɿʂ ʆȢʗȢ 

(2014): 

     tc(ɬ) = tc 
i(5)
i(ɬ)    (3.11) 

ʝʌʋʑ iɉυɊ ʂ ʆʍʚʎʅʈʂ ʘʉʐɻʎʂ ɼʍʋʔʙʏ ʌʋʑ ɻʉʐʅʎʐʋʅʔʀʚ ʎʀ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬ Ѐ υ ʘʐʂȟ ɾʅɻ ʐʂʉ ʋʌʋʚɻ 

ʃʀʖʍʀʚʐɻʅ ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʙ ʂ ʀʆʐʚʈʂʎʂ ʐʋʑ ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏ ʆɻʐʗ 'ÉÁÎÄÏÔÔÉȟ ʆɻʅ i(ɬɊ ʂ 

ʘʉʐɻʎʂ ɼʍʋʔʙʏ ʌʋʑ ɻʉʐʅʎʐʋʅʔʀʚ ʎʐʂʉ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ʐʂʏ ʈʀʇʘʐʂʏȢ ɫʑʉɿʑʗʁʋʉʐɻʏ ʐʂʉ (3.11) ʈʀ 

ʐʂʉ ʀʊʚʎʖʎʂ ʐʂʏ ʝʈɼʍʅɻʏ ʆɻʈʌʞʇʂʏ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ (ʀʊȢ 3.2Ɋȟ ʌʍʋʆʞʌʐʀʅȡ  
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1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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    ◄╬♆  ◄╬
Ⱦ♫Ⱪ

╣Ⱦ♫Ⱪ
     (3.12) 

ɥʀ ʐʂʉ ʌɻʍɻʌʗʉʖ ʎʔʘʎʂ ʀʆʐʅʈʗʐɻʅ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɾʅɻ ʐʅʏ ʈʘʎʀʏ ʑɿʍʋʇʋɾʅʆʘʏ ʎʑʉʃʙʆʀʏȟ ɾʅɻ 

ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ɬ Ѐ υπȟ ρππ ʆɻʅ ρπππ ʘʐʂȢ ɜʀʉʅʆʗȟ ʂ ʈʀʚʖʎʂ ʌʋʑ ʀʌʅʐʑɾʔʗʉʀʐɻʅ ʎʀ ʎʔʘʎʂ ʈʀ 

ʐʋʉ ʔʍʝʉʋ ɻʉɻʒʋʍʗʏ ʆɻʐʗ 'ÉÁÎÄÏÔÔÉ ʀʚʉɻʅ ʐʂʏ ʐʗʊʂʏ ʐʋʑ ςυϷ ɾʅɻ ɬ Ѐ υπ ʘʐʂ ʆɻʅ σπϷ ɾʅɻ ɬ Ѐ ρππ ʘʐʂȟ 

ʀʉʡ ʒʐʗʉʀʅ ʎʐʋ τπϷ ɾʅɻ ɬ Ѐ ρπππ ʘʐʂȢ 

ɨʅ ʌɻʍɻʌʗʉʖ ɿʅɻʒʋʍʋʌʋʅʙʎʀʅʏ ʘʔʋʑʉ ʎʂʈɻʉʐʅʆʙ ʀʌʚɿʍɻʎʂ ʎʐɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ʌʇʂʈʈʞʍɻʏȟ 

ʆɻʃʡʏ ɿʅɻʒʋʍʋʌʋʅʀʚʐɻʅ ʐʋ ʎʔʙʈɻ ʐʋʑ ʈʋʉɻɿʅɻʚʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏȢ ɷʌʖʏ ʀʚʉɻʅ ʌʍʋʒɻʉʘʏȟ ʋ ʔʍʝʉʋʏ 

ʎʑɾʆʘʉʐʍʖʎʂʏ ʈʀʅʡʉʀʐɻʅ ʈʀʐɻɼɻʚʉʋʉʐɻʏ ʎʀ ʈʀɾɻʇʞʐʀʍʀʏ ʌʀʍʅʝɿʋʑʏȢ ɚʑʐʝ ʘʔʀʅ ʖʏ ɻʌʋʐʘʇʀʎʈɻ ʐʂ 

ʈʀʚʖʎʂ ʐʋʑ ʔʍʝʉʋʑ ɻʉʝɿʋʑ ʆɻʅ ʔʍʝʉʋʑ ɼʗʎʂʏ ʐʋʑ ɥɭȟ ʈʀ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʡʎʐʀ ʉɻ 

ɿʅɻʐʂʍʂʃʀʚ ʋ ʝɾʆʋʏ ʐʂʏ ʈʋʉɻɿʅɻʚɻʏ ʌʇʂʈʈʞʍɻʏȢ  

 

  

ɞʅʆʝʉɻ 3-3 ɝʅɻʒʋʍʋʌʋʚʂʎʂ ʎʔʙʈɻʐʋʏ ɫɥɭ ɻʉʗ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏȟ ɾʅɻ ʈʘʎʀʏ ʑɿʍʋʇʋɾʅʆʘʏ 

ʎʑʉʃʙʆʀʏȢ 

ɠ ɻʇʇɻɾʙ ʐʋʑ ʎʔʙʈɻʐʋʏ ʐʋʑ ɥɭ ʌʍʋʏ ʐʋ ɿʑʎʈʀʉʘʎʐʀʍʋ ʀʚʉɻʅ ʎʑʉʀʌʙʏ ʈʀ ʐʅʏ ʒʑʎʅʆʘʏ ɿʅʀʍɾɻʎʚʀʏȟ 

ʆɻʃʡʏ ʂ ʐɻʔʞʐʂʐɻ ʍʋʙʏ ɻʑʊʗʉʀʅ ʈʀ ʐʂʉ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏȢ ɩʍʝʆʀʅʐɻʅ ɾʅɻ ʈʅɻ ʀʊɻʅʍʀʐʅʆʗ ʎʂʈɻʉʐʅʆʙ 

ʆɻʅʉʋʐʋʈʚɻ ʐʖʉ ʈʀʇʀʐʡʉ ʀʒɻʍʈʋɾʙʏ ʐʂʏ ɨɿʂɾʚɻʏ-ɩʇɻʚʎʅʋ ςππχȾφπȟ ʌʋʑ ʀʅʎʗɾʀʅ ʘʉʐʋʉʂ ʈʂ 

ɾʍɻʈʈʅʆʝʐʂʐɻ ʎʐʂʉ ʈʋʉʐʀʇʋʌʋʚʂʎʂ ʐʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ɿʅʀʍɾɻʎʅʡʉȟ ʋɿʂɾʡʉʐɻʏ ʎʀ ʌʅʋ ɿʑʎʈʀʉʙȟ ʌʇʂʉ 

ʝʈʖʏ ʌʅʋ ʍʀɻʇʅʎʐʅʆʗȟ ʌʇʂʈʈʑʍʅʆʗ ʈʀɾʘʃʂȢ ɬʀʇʅʆʗȟ ʈʀ ʐʂʉ ʌɻʍɻʌʗʉʖ ɿʅɻɿʅʆɻʎʚɻ ʌɻʍʗɾʋʉʐɻʅ ʀʉʉʘɻ 

ɥɭ ɾʅɻ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂ ɉʝʎʋʅ ʆɻʅ ʋʅ ʎʑʉɿʑɻʎʈʋʚ ʐʖʉ ʀʊʀʐɻʁʝʈʀʉʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ʎʀʉɻʍʚʖʉɊȢ ɳʉɻ 

ʔɻʍɻʆʐʂʍʅʎʐʅʆʝ ʌɻʍʗɿʀʅɾʈɻ ɫɥɭ ɿʚʉʀʐɻʅ ʎʐʂʉ ɞʅʆʝʉɻ 3-3. 

3.4.4 ɛɻʎʅʆʙ ɚʌʋʍʍʋʙ 

ɞʚʉɻʅ ɾʉʖʎʐʝ ʝʐʅ ʆɻʐʗ ʐʂ ɿʅʗʍʆʀʅɻ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʀʌʀʅʎʋɿʚʖʉȟ ʂ ɼɻʎʅʆʙ ɻʌʋʍʍʋʙ ɻʌʋʐʀʇʀʚ ʈʅʆʍʝ 

ʌʋʎʋʎʐʝ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʌɻʍʋʔʙʏȟ ʌʋʑ ʈʀʅʡʉʀʐɻʅ ʌʀʍɻʅʐʘʍʖ ɉʖʏ ʌʋʎʋʎʐʝɊ ʝʎʋ ɻʑʊʗʉʀʅ ʂ ʌʀʍʚʋɿʋʏ 

ʀʌɻʉɻʒʋʍʗʏȢ ɫʐʅʏ ʈʀʇʘʐʀʏ ʌʇʂʈʈʑʍʡʉȟ ʎʑʉʙʃʖʏ ʃʀʖʍʀʚʐɻʅ ʈʅɻ ʎʐɻʃʀʍʙ ʐʅʈʙ ʚʎʂ ʈʀ ʐʂ ʈʘʎʂ ʀʐʙʎʅɻ 

ʌɻʍʋʔʙ ʐʋʑ ʌʋʐɻʈʋʞ ɉʙ ʐʂ ʈʘʎʂ ʌɻʍʋʔʙ ʐʋʑ ʑɾʍʝʐʀʍʋʑ ʈʙʉɻ). 

ɜʅɻ ʐʅʏ ʑʌʝʇʋʅʌʀʏ ʇʀʆʗʉʀʏȟ ʋʅ ʋʌʋʚʀʏ ʔɻʍɻʆʐʂʍʚʁʋʉʐɻʅ ɻʌʝ ʀʒʙʈʀʍʂ ʙ ɿʅɻʇʀʚʌʋʑʎɻ ʍʋʙȟ 

ʀʒɻʍʈʝʁʋʉʐɻʅ ɾʀʉʅʆʗ ʋʅ ʐʅʈʘʏ ʀʅɿʅʆʙʏ ʌɻʍʋʔʙʏ πȢπρȟ πȢπς ʆɻʅ πȢπυ m3/ s/ km2, ʌʋʑ ʃʀʖʍʀʚʐɻʅ ʝʐʅ 
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1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɻʉʐʅʎʐʋʅʔʋʞʉ ʎʀ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ υπȟ ρππ ʆɻʅ ρπππ ʘʐʂȢ ɨʅ ʐʅʈʘʏ ɻʑʐʘʏ ʘʔʋʑʉ ʈʅʆʍʙ ʈʝʉʋ 

ʀʌʚɿʍɻʎʂ ʎʐʋ ʐʀʇʅʆʝ ɻʌʋʐʘʇʀʎʈɻ. ɜʀʉʅʆʗȟ ʂ ɻɼʀɼɻʅʝʐʂʐɻ ʌʋʑ ʋʒʀʚʇʀʐɻʅ ʎʐʂʉ ʀʆʐʚʈʂʎʂ ʐʂʏ ɼɻʎʅʆʙʏ 

ʍʋʙʏ ʀʚʉɻʅ ʀʌʋʑʎʅʡɿʂʏȟ ʎʀ ʎʞɾʆʍʅʎʂ ʈʀ ʐʅʏ ʑʌʝʇʋʅʌʀʏ ɻɼʀɼɻʅʝʐʂʐʀʏ ʐʂʏ ɿʅɻɿʅʆɻʎʚɻʏ ʑɿʍʋʇʋɾʅʆʙʏ 

ʌʍʋʎʋʈʋʚʖʎʂʏȢ 

3.4.5 ɩɻʍɻɾʖɾʙ ɬʀʇʅʆʡʉ ɭɿʍʋɾʍɻʒʂʈʗʐʖʉ ɫʔʀɿʅɻʎʈʋʞ 

ɜʅɻ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂ ɿʅɻʈʋʍʒʡʉʋʉʐɻʅ ʐɻ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʐʖʉ 9 ʑɿʍʋʇʋɾʅʆʡʉ ʎʀʉɻʍʚʖʉȟ ɿʂʇɻɿʙȡ 

¶ ʌɻʍʗɾʋʉʐɻʅ ʐɻ ʑʀʐʋɾʍɻʒʙʈɻʐɻ ʎʔʀɿʅɻʎʈʋʞ ɾʅɻ ʐʅʏ ʐʍʀʅʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ʐʖʉ 

ʋʈɼʍʚʖʉ ʆɻʈʌʑʇʡʉȟ ʈʀ ɼʗʎʂ ʐʂʉ ʆʀʉʐʍʅʆʙ ʐʅʈʙ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ  

¶ ʀʆʐʅʈʗʐɻʅ ʂ ʈʘɾʅʎʐʂ ɿʑʉʂʐʅʆʙ ʆɻʐɻʆʍʗʐʂʎʂ ɾʅɻ ʐʅʏ ʐʍʀʅʏ ʆɻʐɻʎʐʗʎʀʅʏ ɻʍʔʅʆʙʏ ʑɾʍɻʎʚɻʏ ʐʋʑ 

ʀɿʗʒʋʑʏȟ ʎʑʉɻʍʐʙʎʀʅ ʐʖʉ CNI, CNII ʆɻʅ CNIIɢȟ ɻʉʐʚʎʐʋʅʔɻȟ ʆɻʃʡʏ ʆɻʅ ʐɻ ɻʍʔʅʆʗ ʀʇʇʀʚʈʈɻʐɻ ʖʏ 

ʌʋʎʋʎʐʝ ςπϷ ɻʑʐʙʏ 

¶ ʌɻʍʗɾʋʉʐɻʅ ʐɻ ʎʑʉʃʀʐʅʆʗ ʈʋʉɻɿʅɻʚɻ ʑɿʍʋɾʍɻʒʙʈɻʐɻ ʐʂʏ SCSȟ ʌʋʑ ʀʆʐʅʈʡʉʐɻʅ ʈʀ ɼʗʎʂ ʐʋʉ 

ʐʍʋʌʋʌʋʅʂʈʘʉʋȟ ʈʀ ɼʗʎʂ ʐʂʉ ʆʍʚʎʅʈʂ ʘʉʐɻʎʂ ɼʍʋʔʙʏȟ ʔʍʝʉʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ 

¶ ʀʆʐʅʈʗʐɻʅ ʂ ɼɻʎʅʆʙ ɻʌʋʍʍʋʙ ʎʑʉɻʍʐʙʎʀʅ ʐʂʏ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏȟ ʌʋʇʇɻʌʇɻʎʅʗʁʋʉʐɻʏ ʐʅʏ 

ɻʉʐʚʎʐʋʅʔʀʏ ʐʅʈʘʏ ʀʅɿʅʆʙʏ ʌɻʍʋʔʙʏ ʀʌʚ ʐʂʉ ʘʆʐɻʎʂ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȢ 

ɠ ʌɻʍɻɾʖɾʙ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ʎʔʀɿʅɻʎʈʋʞ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ɾʚʉʀʐɻʅ ʎʐʋ ʌʀʍʅɼʗʇʇʋʉ ʐʋʑ HEC-

HMSȟ ʆɻʅ ʌʀʍʅʇɻʈɼʗʉʀʅ ʐʍʀʅʏ ʎʑʉʅʎʐʡʎʀʏȡ 

¶ ʐʋʉ ɿʅɻʔʖʍʅʎʈʝ ʐʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ʀʇʇʀʅʈʈʗʐʖʉ ɻʌʝ ʐʋ ʎʑʉʋʇʅʆʝ ʑʀʐʋɾʍʗʒʂʈɻȟ ʈʀ ʐʂ ʈʘʃʋɿʋ 

SCS-CN, ʡʎʐʀ ʉɻ ʌʍʋʆʞʕʀʅ ʂ ʀʌʅʒɻʉʀʅɻʆʙ ɻʌʋʍʍʋʙ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂʏ 

¶ ʐʋʉ ʈʀʐɻʎʔʂʈɻʐʅʎʈʝ ʐʂʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʌʋʍʍʋʙʏ ʎʀ ʌʇʂʈʈʑʍʋɾʍʗʒʂʈɻ ʎʀ ʘʊʋɿʋ ʐʂʏ 

ʑʌʋʇʀʆʗʉʂʏȟ ʈʀ ʀʒɻʍʈʋɾʙ ʐʂʏ ʃʀʖʍʚɻʏ ʐʋʑ ʈʋʉɻɿʅɻʚʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ 

¶ ʐʂʉ ʌʍʋʎʃʙʆʂ ʐʂʏ ɼɻʎʅʆʙʏ ʍʋʙʏ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ. 

ɬɻ ʑɿʍʋɾʍɻʒʙʈɻʐɻ ʎʔʀɿʅɻʎʈʋʞ ʆɻʐɻʇʙɾʋʑʉ ʎʐʋʉ ʆʝʈɼʋ ʀʊʝɿʋʑ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȢ ɩʍʋʒɻʉʡʏȟ ɻʉ ʎʀ 

ʆʗʌʋʅʋʉ ʆʝʈɼʋ ʎʑʈɼʗʇʇʋʑʉ ʌʀʍʅʎʎʝʐʀʍʀʏ ʑʌʋʇʀʆʗʉʀʏȟ ʐʝʐʀ ʑɿʍʋɾʍɻʒʙʈɻʐʗ ʐʋʑʏ ɻʃʍʋʚʁʋʉʐɻʅȢ ɫʐʂ 

ʎʑʉʘʔʀʅɻȟ ʀʌʅʇʞʀʐɻʅ ʐʋ ʌʍʝɼʇʂʈɻ ɿʅʝɿʀʑʎʂʏ ʐʖʉ ɻʌʋʍʍʋʡʉ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ʎʐʋ ʑɿʍʋɾʍɻʒʅʆʝ 

ɿʚʆʐʑʋȟ ʌʋʑ ʎʐʂʉ ʌɻʍʋʞʎɻ ʈʀʇʘʐʂ ɻʉʐʅʈʀʐʖʌʚʁʀʐɻʅ ʈʀ ɻʌʇʋʑʎʐʀʑʈʘʉʀʏ ʑɿʍʋʇʋɾʅʆʘʏ ʌʍʋʎʀɾɾʚʎʀʅʏ. 

3.5 ɝɢɨɝɞɭɫɠ ɭɝɪɨɜɪɚɮɠɥɚɬɱɦ ɫɬɨ ɭɝɪɨɜɪɚɮɢɣɨ ɝɢɣɬɭɨ 

3.5.1 ɜʀʉʅʆʗ 

ɞʚʉɻʅ ɾʉʖʎʐʝ ʝʐʅ ʀʒʝʎʋʉ ʆɻʐʗ ʈʙʆʋʏ ʀʉʝʏ ʑɿɻʐʋʍʀʞʈɻʐʋʏ ɿʀʉ ʌʍɻɾʈɻʐʋʌʋʅʋʞʉʐɻʅ ʌʇʀʑʍʅʆʘʏ 

ʀʅʎʍʋʘʏȟ ʘʉɻ ʑɿʍʋɾʍʗʒʂʈɻ ɉʌʇʂʈʈʑʍʅʆʝ ʆʞʈɻɊ ʌʋʑ ʀʅʎʗɾʀʐɻʅ ɻʉʗʉʐʂ ʃɻ ʀʈʒɻʉʅʎʐʀʚ ʎʐɻ ʆɻʐʗʉʐʂ ʈʀ 

ʔʍʋʉʅʆʙ ʑʎʐʘʍʂʎʂȟ ʈʀʅʖʈʘʉʂ ɻʅʔʈʙ ʆɻʅ ɻʑʊʂʈʘʉʂ ʔʍʋʉʅʆʙ ɿʅɻʎʌʋʍʗȢ ɬʋ ʒɻʅʉʝʈʀʉʋ ʀʚʉɻʅ ɾʉʖʎʐʝ ʖʏ 

ɿʅʝɿʀʑʎʂ ɉÒÏÕÔÉÎÇɊȟ ʀʉʡ ʐʋ ʎʔʀʐʅʆʝ ʌʍʝɼʇʂʈɻȟ ɿʂʇɻɿʙ ʂ ʈɻʃʂʈɻʐʅʆʙ ɻʉɻʌɻʍʗʎʐɻʎʂ ʐʂʏ ʔʖʍʅʆʙʏ ʆɻʅ 

ʔʍʋʉʅʆʙʏ ʀʊʘʇʅʊʂʏ ʐʂʏ ʎʐʗʃʈʂʏ ʆɻʅ ʌɻʍʋʔʙʏ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏȟ ʌʀʍʅɾʍʗʒʀʐɻʅ ɻʌʝ ʐʅʏ ɿʅɻʒʋʍʅʆʘʏ 

ʀʊʅʎʡʎʀʅʏ ʈʋʉʋɿʅʗʎʐɻʐʂʏ ʈʂ ʈʝʉʅʈʂʏ ʍʋʙʏ ɼɻʃʈʅɻʚɻʏ ʈʀʐɻɼʋʇʙʏ ʎʀ ɻɾʖɾʋʞʏ ʈʀ ʀʇʀʞʃʀʍʂ ʀʌʅʒʗʉʀʅɻȢ 

ɠ ɻʌʇʋʞʎʐʀʍʂ ʆɻʅ ʌʇʘʋʉ ʀʞʔʍʂʎʐʂ ʆɻʐʂɾʋʍʚɻ ɻʍʅʃʈʂʐʅʆʡʉ ʐʀʔʉʅʆʡʉ ʀʚʉɻʅ ʋʅ ʑɿʍʋʇʋɾʅʆʘʏ ʈʘʃʋɿʋʅȟ 

ʋʅ ʋʌʋʚʀʏ ɿʀʉ ɻʉʐʅʈʀʐʖʌʚʁʋʑʉ ʐʂʉ ʌʇʙʍʂ ʔʖʍʋʔʍʋʉʅʆʙ ʀʊʘʇʅʊʂ ʐʋʑ ʒɻʅʉʋʈʘʉʋʑ ɻʇʇʗ ʀʇʘɾʔʋʑʉ ʐʂʉ 

ʎʐʗʃʈʂ ʆɻʅ ʐʂʉ ʌɻʍʋʔʙ ʎʀ ɿʞʋ ʎʂʈʀʚɻȟ ɻʉʗʉʐʂ ʆɻʅ ʆɻʐʗʉʐʂ ɉʀʚʎʋɿʋʏ ʆɻʅ ʘʊʋɿʋʏ ʑɿɻʐʋʍʀʞʈɻʐʋʏɊȢ ɬʋ 

ʀʉɿʅʗʈʀʎʋ ʐʈʙʈɻ ʐʋʑ ɻɾʖɾʋʞ ʃʀʖʍʀʚʐɻʅ ʖʏ ʆʇʀʅʎʐʝ ʑɿʍʋʇʋɾʅʆʝ ʎʞʎʐʂʈɻȟ ʝʌʋʑ ʂ ʀʊʚʎʖʎʂ 

ʌʋʎʝʐʂʐɻʏ ʆʚʉʂʎʂʏ ɻʉʐʅʆɻʃʚʎʐɻʐɻʅ ɻʌʝ ʈʅɻ ʎʑʉʗʍʐʂʎʂ ɻʌʝʆʍʅʎʂʏ ʆʇʀʅʎʐʋʞ ʐʞʌʋʑ ʙ ɻʌʝ ʈʅɻ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 30 

ʀʉʉʋʅʋʇʋɾʅʆʙ ʎʔʘʎʂ ɉɣʋʑʐʎʋɾʅʗʉʉʂʏȟ ςπρρɊȢ ɞʅɿʅʆʝʐʀʍɻȟ ɻʉʐʚ ʐʂʏ ʀʊʚʎʖʎʂʏ ʋʍʈʙʏ ʀʒɻʍʈʝʁʀʐɻʅ ʈʅɻ 

ʎʔʘʎʂ ʘʆʒʍɻʎʂʏ ʐʋʑ ɻʌʋʃʂʆʀʑʈʘʉʋʑ ʝɾʆʋʑ ʎʑʉɻʍʐʙʎʀʅ ʗʇʇʖʉ ʈʀʐɻɼʇʂʐʡʉ ʌʋʑ ʑʌʀʅʎʘʍʔʋʉʐɻʅ 

ʎʐʂʉ ʀʊʚʎʖʎʂ ʎʑʉʘʔʀʅɻʏȡ 

    S(t) = ʒ[I(t), O(t)]     (3.13) 

ʝʌʋʑ I(tɊ ʂ ʀʅʎʍʋʙ ʎʐʂʉ ɻʉʗʉʐʂ ɿʅɻʐʋʈʙ ʆɻʅ O(tɊ ʂ ʀʆʍʋʙ ʎʐʂʉ ʆɻʐʗʉʐʂ ɿʅɻʐʋʈʙȢ 

ɫʐʂ ʈʀʇʘʐʂȟ ɾʅɻ ʐʂ ɿʅʝɿʀʑʎʂ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʌɻʍʋʔʡʉ ʎʀ ʆʗʃʀ ʆʇʗɿʋ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɉʑɿɻʐʝʍʀʑʈɻɊ ʀʌʅʇʘɾʀʐɻʅ ʈʀ ʈʚɻ ɻʌʝ ʐʅʏ ɻʆʝʇʋʑʃʀʏ ʀʉɻʇʇɻʆʐʅʆʘʏ ʈʀʃʝɿʋʑʏȡ 

¶ ʐʂ ʈʘʃʋɿʋ -ÕÓËÉÎÇÕÍȟ ʌʋʑ ɻʉʙʆʀʅ ʎʐʂʉ ʆɻʐʂɾʋʍʚɻ ʐʖʉ ʈʀʃʝɿʖʉ ɿʅʗʔʑʎʂʏ ʆʞʈɻʐʋʏ ʆɻʅ 

ɿʂʈʅʋʑʍɾʀʚ ʘʉɻ ʀʊʋʈɻʇʑʈʘʉʋ ʆɻʅ ʔʍʋʉʅʆʗ ʈʀʐɻʐʋʌʅʎʈʘʉʋ ʑɿʍʋɾʍʗʒʂʈɻ ʀʊʝɿʋʑ 

¶ ʐʂ ʈʘʃʋɿʋ ʐʋʑ ɾʍɻʈʈʅʆʋʞ ʆʅʉʂʈɻʐʅʆʋʞ ʆʞʈɻʐʋʏ ɉʙ ɻʌʇʋʞʎʐʀʍɻȟ ʈʘʃʋɿʋʏ ʔʍʋʉʅʆʙʏ 

ʑʎʐʘʍʂʎʂʏɊȟ ʂ ʋʌʋʚɻ ʀʌʅɼʗʇʀʅ ʈʅɻ ɻʌʇʙ ʔʍʋʉʅʆʙ ʈʀʐʗʃʀʎʂ ʐʂʏ ɻʌʋʍʍʋʙʏȟ ʔʖʍʚʏ ʉɻ ʈʀʐɻɼʗʇʀʅ 

ʐʋ ʎʔʙʈɻ ʐʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ 

ɜʀʉʅʆʗȟ ʂ ʈʘʃʋɿʋʏ -ÕÓËÉÎÇÕÍ ʀʒɻʍʈʝʁʀʐɻʅ ɾʅɻ ʑɿɻʐʋʍʀʞʈɻʐɻ ʈʅʆʍʙʏ ʆʇʚʎʂʏ ɉʀʉɿʀʅʆʐʅʆʗȟ ЃρϷɊȟ ʀʉʡ 

ɾʅɻ ʈʀɾɻʇʞʐʀʍʂʏ ʆʇʚʎʂʏ ʑɿɻʐʋʍʀʞʈɻʐɻ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʈʘʃʋɿʋʏ ʐʂʏ ʔʍʋʉʅʆʙʏ ʑʎʐʘʍʂʎʂʏȢ ɚʉ L ʀʚʉɻʅ 

ʐʋ ʈʙʆʋʏ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏȟ ʀʉʡ zɻ ʆɻʅ zʆ ʀʚʉɻʅ ʐɻ ʑʕʝʈʀʐʍɻ ʐʋʑ ɻʉʗʉʐʂ ʆɻʅ ʆɻʐʗʉʐʂ ʆʝʈɼʋʑȟ 

ɻʉʐʚʎʐʋʅʔɻȟ ʂ ʆʇʚʎʂ ɻʑʐʙ ʀʆʐʅʈʗʐɻʅ ʖʏȡ 

    J = 
zɻ ɀ zʆ

 L      (3.14) 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʂ ʌɻʍɻʌʗʉʖ ʎʔʘʎʂ ɻʌʋʐʀʇʀʚ ɻɿʍʋʈʀʍʙ ʈʝʉʋ ʀʆʐʅʈʙʐʍʅɻ ʐʂʏ ʈʘʎʂʏ ʆʇʚʎʂʏ ʐʋʑ 

ʑɿɻʐʋʍʀʞʈɻʐʋʏȟ ɾʅɻ ʐʂʉ ʋʌʋʚɻ ʃɻ ʌʍʘʌʀʅ ʉɻ ʇʂʒʃʋʞʉ ɿʅɻʐʋʈʘʏ ʆɻʅ ʎʀ ʀʉɿʅʗʈʀʎʀʏ ʃʘʎʀʅʏȢ 

3.5.2 ɥʘʃʋɿʋʏ -ÕÓËÉÎÇÕÍ 

ɫʐʂ ʈʘʃʋɿʋ -ÕÓËÉÎÇÕÍȟ ʂ ʀʊʚʎʖʎʂ ʎʑʉʘʔʀʅɻʏ ɿʅɻʐʑʌʡʉʀʐɻʅ ʖʏ ʀʊʚʎʖʎʂ ɿʅɻʒʋʍʡʉȡ 

    
ɝS
ɝt  = I(t) ɀ O(t)     (3.15) 

ʝʌʋʑ S(tɊ ʋ ʝɾʆʋʏ ʉʀʍʋʞ ʌʋʑ ʀʚʉɻʅ ɻʌʋʃʂʆʀʑʈʘʉʋʏ ʈʀʐɻʊʞ ʐʂʏ ɻʉʗʉʐʂ ʆɻʅ ʆɻʐʗʉʐʂ ɿʅɻʐʋʈʙʏȟ I(tɊ ʐʋ 

ɾʉʖʎʐʝ ʑɿʍʋɾʍʗʒʂʈɻ ʀʅʎʍʋʙʏ ʆɻʅ O(tɊ ʐʋ ʁʂʐʋʞʈʀʉʋ ʑɿʍʋɾʍʗʒʂʈɻ ʀʆʍʋʙʏȢ ɠ ɻʍʅʃʈʂʐʅʆʙ 

ʌʍʋʎʘɾɾʅʎʂ ʐʂʏ ʌɻʍɻʌʗʉʖ ʎʔʘʎʂʏ ʎʐʋ ʔʍʋʉʅʆʝ ɿʅʗʎʐʂʈɻ ɝt = [t, t ɀ ρɎ ʈʘʎʖ ʀʉʝʏ ɻʌʇʋʞ ʎʔʙʈɻʐʋʏ 

ʋʌʚʎʃʅʖʉ ɿʅɻʒʋʍʡʉ ɾʍʗʒʀʐɻʅȡ 

   
St ɀ St ɀ 1

ɝt  = 
ɢt + ɢt ɀ 1

2  ɀ 
ɨt + ɨt ɀ 1

2     (3.16) 

ɥʀʐɻʒʘʍʋʉʐɻʏ ʐɻ ʗɾʉʖʎʐɻ ʈʀɾʘʃʂ St, Ot ʎʐʋ ɻʍʅʎʐʀʍʝ ʈʘʇʋʏ ʇɻʈɼʗʉʀʐɻʅ ʂ ʎʔʘʎʂȡ 

   
ç
å

÷
õSt

ɝt + 
ɨt

2  = 
ç
å

÷
õɢt + ɢt ɀ 1

2  + 
ç
å

÷
õSt ɀ 1

ɝt  ɀ 
ɨt  ɀ 1

2    (3.17) 

ɜʅɻ ʐʂʉ ʀʌʚʇʑʎʂ ʐʂʏ ɉ3.12Ɋ ɻʌɻʅʐʀʚʐɻʅ ʋ ʌʍʋʎɿʅʋʍʅʎʈʝʏ ʈʅɻʏ ɻʆʝʈʂ ʎʔʘʎʂʏ ʐʂʏ ʈʋʍʒʙʏ ɉ3.9Ɋ ʌʋʑ 

ʎʑʉɿʘʀʅ ʐʂʉ ʀʆʍʋʙ O(tɊ ʈʀ ʐʂʉ ɻʌʋʃʙʆʀʑʎʂ S(tɊȢ ɠ ʈʘʃʋɿʋʏ -ÕÓËÉÎÇÕÍ ʔʍʂʎʅʈʋʌʋʅʀʚ ʐʂʉ ʀʈʌʀʅʍʅʆʙ 

ɾʍɻʈʈʅʆʙ ʎʔʘʎʂȡ 

   S(t) = ɣ [ʃ I(t) + (1 ɀ ʃ)O(t)]     (3.18) 

ʝʌʋʑ ʃ ɻɿʅʗʎʐɻʐʂ ʌɻʍʗʈʀʐʍʋʏ ɉʎʑʉʐʀʇʀʎʐʙʏ ɼʗʍʋʑʏɊ ʆɻʅ ɣ ʔʍʋʉʅʆʙ ʌɻʍʗʈʀʐʍʋʏȟ ʂ ʋʌʋʚɻ ʀʆʒʍʗʁʀʅ 

ʐʋ ʈʘʎʋ ʔʍʝʉʋ ɿʅɻɿʍʋʈʙʏ ɻʌʝ ʐʂʉ ʀʚʎʋɿʋ ʈʘʔʍʅ ʐʂʉ ʘʊʋɿʋ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ ɉɻʆʍʅɼʘʎʐʀʍɻȟ ʐʂʉ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ʔʍʋʉʅʆʙ ɻʌʝʎʐɻʎʂ ʈʀʐɻʊʞ ʐʖʉ ʆʘʉʐʍʖʉ ɼʗʍʋʑʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ʀʅʎʍʋʙʏ ʆɻʅ ʀʆʍʋʙʏɊȢ ɠ 

ʌɻʍɻʌʗʉʖ ʀʈʌʀʅʍʅʆʙ ʎʔʘʎʂ ʌʀʍʅʇɻʈɼʗʉʀʅ ɿʞʋ ʎʑʉʅʎʐʡʎʀʏ ɻʌʋʃʙʆʀʑʎʂʏȟ ʐʂʉ ʌʍʅʎʈɻʐʅʆʙ (prism 

ÓÔÏÒÁÇÅɊ ʆɻʅ ʐʂ ʎʒʂʉʋʀʅɿʙ ɉ×ÅÄÇÅ ÓÔÏÒÁÇÅɊȢ ɠ ʌʍʅʎʈɻʐʅʆʙ ʎʑʉʅʎʐʡʎɻȟ ɣ O(t), ʀʆʒʍʗʁʀʅ ʐʋʉ ʝɾʆʋ ʌʋʑ 

ɻʌʋʃʂʆʀʞʀʐɻʅ ʈʀʐɻʊʞ ʐʖʉ ɿʅɻʐʋʈʡʉ ʎʀ ʎʑʉʃʙʆʀʏ ʋʈʋʅʝʈʋʍʒʂʏ ʍʋʙʏȟ ʎʐʅʏ ʋʌʋʚʀʏ ʐʋ ɼʗʃʋʏ ʍʋʙʏ ʀʚʉɻʅ 

ʎʐɻʃʀʍʝȟ ʀʉʡ ʂ ʎʒʂʉʋʀʅɿʙʏ ɻʌʋʃʙʆʀʑʎʂȟ ɣ ʃ [I(t) ɀ O(tɊɎȟ ʎʔʀʐʚʁʀʐɻʅ ʈʀ ʐʂ ʈʀʐɻɼʋʇʙ ʐʂʏ ʎʐʗʃʈʂʏ 

ʆɻʐʗ ʈʙʆʋʏ ʐʋʑ ɻɾʖɾʋʞȢ ɫʞʈʒʖʉɻ ʈʀ ʐʂʉ ʌɻʍɻʌʗʉʖ ʑʌʝʃʀʎʂȟ ʎʐɻ ɻʍʔʅʆʗ ʎʐʗɿʅɻ ʐʂʏ ʔʍʋʉʅʆʙʏ 

ʀʊʘʇʅʊʂʏ ʐʋʑ ʒɻʅʉʋʈʘʉʋʑ ʂ ʎʐʗʃʈʂ ʈʀʅʡʉʀʐɻʅ ɻʌʝ ʐɻ ɻʉʗʉʐʂ ʌʍʋʏ ʐɻ ʆɻʐʗʉʐʂȟ ʆɻʃʡʏ ɻʌʋʃʂʆʀʞʀʐɻʅ 

ʉʀʍʝ ʎʐʋ ʌʋʐʗʈʅ ʇʝɾʖ ɻʉʗʎʔʀʎʂʏ ʐʂʏ ʌʇʂʈʈʞʍɻʏȟ ʀʉʡ ʎʐʂ ʎʑʉʘʔʀʅɻ ʂ ʎʐʗʃʈʂ ɻʑʊʗʉʀʅ ɻʌʝ ʐɻ ɻʉʗʉʐʂ 

ʌʍʋʏ ʐɻ ʆɻʐʗʉʐʂȟ ʆɻʃʡʏ ʋ ɻʌʋʃʂʆʀʑʈʘʉʋʏ ʝɾʆʋʏ ɻʌʋʍʍʘʀʅ ʈʀ ʑʎʐʘʍʂʎʂȢ  

ɫʑʉɿʑʗʁʋʉʐɻʏ ʐʅʏ ɉσȢρςɊ ʆɻʅ ɉσȢρσɊ ʌʍʋʆʞʌʐʀʅ ʂ ɻʆʝʇʋʑʃʂ ɻʉɻɿʍʋʈʅʆʙ ʀʊʚʎʖʎʂȡ 

    S(t) = ɣ [ʃ I(t) + (1 ɀ ʃ)O(t)]     (3.19) 

ʝʌʋʑ c0, c1, c2 ʎʑʉʐʀʇʀʎʐʘʏ ɼʗʍʋʑʏ ʌʋʑ ʀʆʐʅʈʡʉʐɻʅ ɻʌʝ ʐʅʏ ʎʔʘʎʀʅʏȡ 

    c0 = 
ɀ 2K ʃ Ϲ ɝt

2K(1 ɀ ʃ) Ϲ ɝt     (3.20) 

    c1 = 
2K ʃ Ϲ ɝt

2K(1 ɀ ʃ) Ϲ ɝt     (3.21) 

    c2 = 
2K(1 ɀ ʃ) ɀ ɝt
2K(1 ɀ ʃ) Ϲ ɝt     (3.22) 

ɨʅ ʎʑʉʐʀʇʀʎʐʘʏ ɼʗʍʋʑʏ ʅʆɻʉʋʌʋʅʋʞʉ ʐʂʉ ʌʍʋʒɻʉʙ ʎʔʘʎʂ c0 + c1 + c2 = ρȢ ɥʀ ɿʀɿʋʈʘʉʋ ʐʋ 

ʑɿʍʋɾʍʗʒʂʈɻ ʀʅʎʝɿʋʑȟ ʆɻʅ ʎʑʉʀʌʡʏ ɾʉʖʎʐʘʏ ʐʂʉ ʐʍʘʔʋʑʎɻ ʆɻʅ ʌʍʋʂɾʋʞʈʀʉʂ ʐʅʈʙ ʐʂʏ ʀʅʎʍʋʙʏ It ʆɻʅ 

It ɀ 1ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʆɻʅ ʈʀ ɾʉʖʎʐʙ ʐʂʉ ʀʆʍʋʙ ʐʋʑ ʌʍʋʂɾʋʞʈʀʉʋʑ ɼʙʈɻʐʋʏ ɨt ɀ 1ȟ ʀʚʉɻʅ ɿʑʉɻʐʝʏ ʋ ɼʙʈɻ 

ʌʍʋʏ ɼʙʈɻ ʑʌʋʇʋɾʅʎʈʝʏ ʐʂʏ ʀʌʚʆɻʅʍʂʏ ʀʆʍʋʙʏ ɨt.  

ɜʅɻ ʐʂʉ ʀʒɻʍʈʋɾʙ ʐʂʏ ɻʉɻɿʍʋʈʅʆʙʏ ʎʔʘʎʂʏ ɻʌɻʅʐʀʚʐɻʅ ʋ ʌʍʋʎɿʅʋʍʅʎʈʝʏ ʐʖʉ ʈʀɾʀʃʡʉ ɣ, ʃ ʆɻʅ ɝt. ɬʋ 

ʑʌʋʇʋɾʅʎʐʅʆʝ ɼʙʈɻ ɝt ʐɻʑʐʚʁʀʐɻʅ ʈʀ ʐʋ ʔʍʋʉʅʆʝ ɼʙʈɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏȟ ʌʋʑ ʀʊɻʍʐʗʐɻʅ ɻʌʝ ʐʋʉ 

ʔʍʝʉʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʈʅʆʍʝʐʀʍʂʏ ʑʌʋʇʀʆʗʉʂʏ ɉʎʐʂ ʈʀʇʘʐʂ ʆɻʐʗ ʆɻʉʝʉɻ ʃʀʖʍʀʚʐɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ 

15 min). ɠ ʌɻʍʗʈʀʐʍʋʅ ɣ ʆɻʅ ʃ ʀʊɻʍʐʡʉʐɻʅ ɻʌʝ ʐɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ ɉɿʅɻʐʋʈʙȟ 

ʈʙʆʋʏȟ ʆʇʚʎʂȟ ʎʑʉʐʀʇʀʎʐʙʏ ɻʌʖʇʀʅʡʉɊȢ ɜʀʉʅʆʗȟ ɾʅɻ ɿʀɿʋʈʘʉʋ ʈʙʆʋʏ Lȟ ʝʎʋ ʈʀʅʡʉʀʐɻʅ ʂ ʆʇʚʎʂ ʋ ʔʍʝʉʋʏ 

ɣ ɻʑʊʗʉʀʅȟ ʀʉʡȟ ɻʉʐʚʃʀʐɻȟ ʂ ʐʅʈʙ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ ʃ ʈʀʅʡʉʀʐɻʅȢ ɠ ʌɻʍʗʈʀʐʍʋʏ ʃ ʐʀʚʉʀʅ ʉɻ ɾʚʉʀʅ ʈʂɿʀʉʅʆʙ 

ɾʅɻ ʑɿɻʐʋʍʀʞʈɻʐɻ ʀʊɻʅʍʀʐʅʆʗ ʙʌʅɻʏ ʆʇʚʎʂʏ ʆɻʅ ʈʀ ʌʇʀʑʍʅʆʙ ʑʌʀʍʔʀʚʇʅʎʂȟ ʋʌʝʐʀ ʂ ʍʋʙ ʌʍʋʎʋʈʋʅʗʁʀʅ 

ʐʂ ʇʀʅʐʋʑʍɾʚɻ ɾʍɻʈʈʅʆʋʞ ʐɻʈʅʀʑʐʙʍɻȢ ɚʉʐʚʃʀʐɻȟ ɾʅɻ ʎʔʀʐʅʆʗ ɻʌʝʐʋʈʀʏ ʆʇʚʎʀʅʏ ʆɻʅ ʆɻʇʗ 

ɿʅɻʈʋʍʒʖʈʘʉʀʏ ɿʅɻʐʋʈʘʏȟ ʂ ʌɻʍʗʈʀʐʍʋʏ ʃ ʌʍʋʎʀɾɾʚʁʀʅ ʐʂʉ ʃʀʖʍʂʐʅʆʗ ʈʘɾʅʎʐʂ ʐʅʈʙ πȢυπȢ  

ɫʐʅʏ ʑɿʍʋʇʋɾʅʆʘʏ ɻʉɻʇʞʎʀʅʏȟ ɾʅɻ ʐɻ ʑɿɻʐʋʍʀʞʈɻʐɻ ɾʅɻ ʐɻ ʋʌʋʚɻ ʀʌʅʇʘɾʀʐɻʅ ʂ ʀʒɻʍʈʋɾʙ ʐʂʏ ʈʀʃʝɿʋʑ 

-ÕÓËÉÎÇÕÍȟ ʇɻʈɼʗʉʀʐɻʅ ʃ = πȢςπȟ ʌʋʑ ʀʚʉɻʅ ʂ ʐʑʌʅʆʙ ɼʅɼʇʅʋɾʍɻʒʅʆʙ ʐʅʈʙ ɾʅɻ ʒʑʎʅʆʋʞʏ ɻɾʖɾʋʞʏȢ 

ɷʎʋʉ ɻʒʋʍʗ ʎʐʂ ʔʍʋʉʅʆʙ ʌɻʍʗʈʀʐʍʋ ɣȟ ɿʀɿʋʈʘʉʋʑ ʝʐʅ ɻʑʐʙ ʀʆʒʍʗʁʀʅ ʘʉɻʉ ʈʘʎʋ ʔʍʝʉʋ ɿʅɻɿʍʋʈʙʏ 

ɻʌʝ ʐʂʉ ʀʚʎʋɿʋ ʈʘʔʍʅ ʐʂʉ ʘʊʋɿʋ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ, ʀʆʐʅʈʗʐɻʅ ʈʀ ɼʗʎʂ ʐʋʉ ʔʍʝʉʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ 

ʇʀʆʗʉʂʏ ʆɻʅ ʐʅʏ ʆʇʚʎʀʅʏ ʐʖʉ ʑɿɻʐʋʍʀʑʈʗʐʖʉȟ ʎʞʈʒʖʉɻ ʈʀ ʐʂʉ ʀʈʌʀʅʍʅʆʙ ʌʍʋʎʘɾɾʅʎʂ ʐʋʑ ʀɿɻʒʚʋʑ 

3.5.4Ȣ ɣɻʐʗ ʎʑʉʘʌʀʅɻȟ ɾʅɻ ʈʙʆʋʏ ɿʅɻɿʍʋʈʙʏ L ʅʎʔʞʀʅ ɣ = L/ VȢ ɠ ʐʅʈʙ ɻʑʐʙ ʇɻʈɼʗʉʀʐɻʅ ɾʅɻ ʐɻ 

ʌʇʂʈʈʑʍʅʆʗ ʀʌʀʅʎʝɿʅɻ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏ υπ ʀʐʡʉȢ ɩʍʋʆʀʅʈʘʉʋʑ ʉɻ ʇʂʒʃʀʚ ʑʌʝʕʂ ʂ ɻʞʊʂʎʂ ʐʂʏ 

ʐɻʔʞʐʂʐɻʏ ʍʋʙʏȟ ʆɻʅ ʎʑʉɻʆʝʇʋʑʃɻ ʂ ʈʀʚʖʎʂ ʐʋʑ ʔʍʝʉʋʑ ʍʋʙʏ ʇʝɾʖ ʐʂʏ ɻʑʊʂʈʘʉʂʏ ʌɻʍʋʔʙʏ ɾʅɻ 

ʈʀɾɻʇʞʐʀʍʀʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏȟ ʂ ʐʅʈʙ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ ɣ ʈʀʅʡʉʀʐɻʅȟ ʈʀ ɻʉɻʒʋʍʗ ʎʐʋʉ ʔʍʝʉʋ 

ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɉɼʇȢ ʀɿʗʒʅʋ 3.5.4). 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɡʀʖʍʂʐʅʆʗȟ ʐʋ ʔʍʋʉʅʆʝ ɼʙʈɻ ʃɻ ʌʍʘʌʀʅ ʉɻ ʀʌʅʇʘɾʀʐɻʅ ʈʀ ʐʍʝʌʋ ʡʎʐʀ ʉɻ ʀʊɻʎʒɻʇʚʁʀʐɻʅ ʝʐʅ ʋʅ 

ʀʆʐʅʈʡʈʀʉʀʏ ʀʆʍʋʘʏ ʀʚʉɻʅ ʈʂ ɻʍʉʂʐʅʆʘʏȢ ɫʐʂʉ ʅɿɻʉʅʆʙ ʌʀʍʚʌʐʖʎʂȟ ʃɻ ʌʍʘʌʀʅ ɣ Ѐ ɝtȟ ʌʋʑ ʎʂʈɻʚʉʀʅ ʝʐʅ 

ʐʋ ʑʌʋʇʋɾʅʎʐʅʆʝ ɼʙʈɻ ʐɻʑʐʚʁʀʐɻʅ ʈʀ ʐʋ ʈʘʎʋ ʔʍʝʉʋ ɿʅɻɿʍʋʈʙʏ ʐʋʑ ʆʞʈɻʐʋʏ ʎʐʋ ʑɿɻʐʝʍʀʑʈɻȢ ɚʉ ɻʑʐʝ 

ɿʀʉ ʀʚʉɻʅ ʀʒʅʆʐʝȟ ʐʝʐʀ ɾʅɻ ʐʂʉ ɻʌʋʒʑɾʙ ɻʍʉʂʐʅʆʡʉ ʌɻʍʋʔʡʉȟ ʐʋ ʑʌʋʇʋɾʅʎʐʅʆʝ ɼʙʈɻ ɝt ʃɻ ʌʍʘʌʀʅ ʉɻ 

ʆʑʈɻʚʉʀʐɻʅ ʎʐʋ ɿʅʗʎʐʂʈɻ ɉ(ÊÅÌÍÆÅÌÔȟ ρωψυɊȡ  

    2 ɣ ʃ Ѕ ɝt Ѕς ɣ(1 ɀ ʃ)     (3.23) 

ɩʍɻʆʐʅʆʗȟ ɾʅɻ ʉɻ ʑʌʗʍʔʀʅ ɻʆʍʚɼʀʅɻ ʎʐʋʑʏ ʑʌʋʇʋɾʅʎʈʋʞʏȟ ʐʋ ʔʍʋʉʅʆʝ ɼʙʈɻ ʃɻ ʌʍʘʌʀʅ ʉɻ ʇɻʈɼʗʉʀʐɻʅ 

ʈʀʐɻʊʞ ʐʖʉ ʐʅʈʡʉ ɣȾσ ʆɻʅ ɣȾτ ɉɣʋʑʐʎʋɾʅʗʉʉʂʏȟ ςπρρɊȢ ɫʐʂʉ ʑʇʋʌʋʚʂʎʂ ʐʂʏ ɿʅɻɿʅʆɻʎʚɻʏ ɿʅʝɿʀʑʎʂʏȟ 

ʈʀ ɿʀɿʋʈʘʉʋ ʝʐʅ ʐʋ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt ʀʚʉɻʅ ɿʀɿʋʈʘʉɻȟ ʂ ɻʍʅʃʈʂʐʅʆʙ ʀʑʎʐʗʃʀʅɻ ʀʊɻʎʒɻʇʚʁʀʐɻʅ ʈʀ ʔʖʍʅʆʙ 

ɿʅɻʆʍʅʐʋʌʋʚʂʎʂ ʆʗʃʀ ʆʇʗɿʋʑ ʈʙʆʋʑʏ L ʎʀ ɦ ʀʌʅʈʘʍʋʑʏ ʐʈʙʈɻʐɻ ɉʑʌʋ-ʆʇʗɿʋʑʏɊ ʈʙʆʋʑʏȟ ɝL = L/ɦ, 

ʘʐʎʅ ʡʎʐʀ ʋ ʔʍʝʉʋʏ ɿʅɻɿʍʋʈʙʏ ʎʐɻ ʀʉ ʇʝɾʖ ʐʈʙʈɻʐɻ ʉɻ ʅʆɻʉʋʌʋʅʀʚ ʐʂʏ ʎʑʉʃʙʆʀʏ ʀʑʎʐʗʃʀʅɻʏȢ ɬʋ 

ɉɻʆʘʍɻʅʋɊ ʌʇʙʃʋʏ ʐʖʉ ʑʌʋ-ʆʇʗɿʖʉ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ ʌʍʋʆʞʌʐʀʅ ɻʌʝ ʐʂ ʎʔʘʎʂȡ 

    ɦ = Round (ɣȾɝt)    (3.24) 

ɳʔʋʉʐɻʏ ʌʍʋʎɿʅʋʍʚʎʀʅ ʐʋ ʌʇʙʃʋʏ ɦȟ ʂ ɻʉɻɿʍʋʈʅʆʙ ʎʔʘʎʂ ɉ3.12Ɋ ʀʒɻʍʈʝʁʀʐɻʅ ɿʅɻɿʋʔʅʆʗ ʎʐʋʑʏ ʑʌʋ-

ʆʇʗɿʋʑʏȟ ʃʀʖʍʡʉʐɻʏ ʆʋʅʉʝ ʔʍʝʉʋ ɿʅɻɿʍʋʈʙʏ ɣ˃  Ѐ ɣ/ɦ ʆɻʅ ʑʌʋʇʋɾʚʁʋʉʐɻʏ ʐʋʑʏ ʎʑʉʐʀʇʀʎʐʘʏ ɼʗʍʋʑʏ 

c0, c1 ʆɻʅ c2 ʎʑʉɻʍʐʙʎʀʅ ʐʖʉ ɣ˃ ȟ ʃ ʆɻʅ ɝtȢ ɫʐʂ ʎʑʉʘʔʀʅɻȟ ʈʀ ɾʉʖʎʐʝ ʐʋ ʑɿʍʋɾʍʗʒʂʈɻ ʀʅʎʍʋʙʏ ʐʋʑ 

ʌʍʡʐʋʑ ʑʌʋ-ʆʇʗɿʋʑȟ ʌɻʍʗɾʀʐɻʅ ʐʋ ʑɿʍʋɾʍʗʒʂʈɻ ʀʆʍʋʙʏȟ ʐʋ ʋʌʋʚʋ ʐɻʑʐʚʁʀʐɻʅ ʈʀ ʐʋ ʑɿʍʋɾʍʗʒʂʈɻ 

ʀʅʎʍʋʙʏ ʐʋʑ ɿʀʞʐʀʍʋʑ ʑʌʋ-ʆʇʗɿʋʑȢ ɠ ɿʅɻɿʅʆɻʎʚɻ ʎʑʉʀʔʚʁʀʐɻʅ ʈʘʔʍʅ ʐʂʉ ʘʊʋɿʋ ʐʋʑ ʐʀʇʀʑʐɻʚʋʑ ʑʌʋ-

ʆʇʗɿʋʑȟ ʝʌʋʑ ʌɻʍʗɾʀʐɻʅ ʐʋ ʑɿʍʋɾʍʗʒʂʈɻ ʀʆʍʋʙʏ ʐʋʑ ʆɻʐʗʉʐʂ ʆʝʈɼʋʑ ʐʋʑ ʑʌʝʕʂ ʑɿɻʐʋʍʀʞʈɻʐʋʏȢ 

ɬʋʉʚʁʀʐɻʅ ʝʐʅ ʈʀʐɻʊʞ ʐʖʉ ʑʌʋʆʇʗɿʖʉ ɿʀʉ ʌʍɻɾʈɻʐʋʌʋʅʋʞʉʐɻʅ ʀʅʎʍʋʘʏ ʙ ʀʆʍʋʘʏ ʉʀʍʋʞȢ ɨʅ ɿʅʀʍɾɻʎʚʀʏ 

ɻʑʐʘʏ ɻʉɻʒʘʍʋʉʐɻʅ ɻʌʋʆʇʀʅʎʐʅʆʗ ʎʐʋʑʏ ʆʝʈɼʋʑʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʝʔʅ ʎʐʋʑʏ 

ʀʉɿʅʗʈʀʎʋʑʏ ɉʑʌʋʇʋɾʅʎʐʅʆʋʞʏɊ ʆʝʈɼʋʑʏ ʐʋʑ ɻʍʅʃʈʂʐʅʆʋʞ ʎʔʙʈɻʐʋʏ ʀʌʚʇʑʎʂʏȢ 

ɬʘʇʋʏȟ ʝʎʋʉ ɻʒʋʍʗ ʎʐʅʏ ɻʍʔʅʆʘʏ ʎʑʉʃʙʆʀʏȟ ʎʀ ʝʇʋʑʏ ʐʋʑʏ ʆʇʗɿʋʑʏ ʃʀʖʍʀʚʐɻʅ ʈʅɻ ʀʇʗʔʅʎʐʂ ʐʅʈʙ ʍʋʙʏȟ 

ʂ ʋʌʋʚɻ ɿʅɻʐʂʍʀʚʐɻʅ ʎʀ ʝʇʂ ʐʂ ɿʅʗʍʆʀʅɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏȟ ʡʎʐʀ ʉɻ ʀʊɻʎʒɻʇʚʁʀʐɻʅ ʂ ʎʑʉʃʙʆʂ ʈʂ 

ʈʂɿʀʉʅʆʙʏ ʌɻʍʋʔʙʏȢ ɠ ʐʅʈʙ ɻʑʐʙ ʌʍʋʆʞʌʐʀʅ ɻʃʍʋʚʁʋʉʐɻʏ ʐʂ ɼɻʎʅʆʙ ɻʌʋʍʍʋʙ ʌʋʑ ʌɻʍʗɾʀʐɻʅ ɻʌʝ ʝʇʀʏ 

ʐʅʏ ʑʌʋʇʀʆʗʉʀʏ ɻʉʗʉʐʂ ʆʗʃʀ ʑɿɻʐʋʍʀʞʈɻʐʋʏȢ 

3.5.3 ɥʘʃʋɿʋʏ ɯʍʋʉʅʆʙʏ ɭʎʐʘʍʂʎʂʏ 

ɠ ʑʇʋʌʋʚʂʎʂ ʐʋʑ ʈʋʉʐʘʇʋʑ ʔʍʋʉʅʆʙʏ ʑʎʐʘʍʂʎʂʏ ʀʚʉɻʅ ʀʊɻʅʍʀʐʅʆʗ ɻʌʇʙȟ ʆɻʃʡʏ ʐʋ ʑɿʍʋɾʍʗʒʂʈɻ 

ʀʊʝɿʋʑ ʌʍʋʆʞʌʐʀʅ ʈʀ ɻʌʇʙ ʔʍʋʉʅʆʙ ʈʀʐɻʐʝʌʅʎʂ ʐʖʉ ʐʀʐɻɾʈʘʉʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ʀʅʎʝɿʋʑȡ 

    ɨt = It ɀ ɣ    (3.25) 

ʝʌʋʑ ɣ ʋ ʔʍʝʉʋʏ ʑʎʐʘʍʂʎʂʏ ʐʋʑ ʎʑɾʆʀʆʍʅʈʘʉʋʑ ʆʇʗɿʋʑ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ ʌʋʑ ɻʌʋʐʀʇʀʚ ʐʂ 

ʈʋʉɻɿʅʆʙ ʌɻʍʗʈʀʐʍʋ ʐʋʑ ʈʋʉʐʘʇʋʑȢ ɚʉ L ʐʋ ʈʙʆʋʏ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏȟ ʐʝʐʀ ʂ ʌʋʎʝʐʂʐɻ L/ɣ 

ʀʆʒʍʗʁʀʅ ʐʂʉ ʐɻʔʞʐʂʐɻ ʐʋʑ ɾʍɻʈʈʅʆʋʞ ʆʅʉʂʈɻʐʅʆʋʞ ʆʞʈɻʐʋʏȟ ʐʋ ʋʌʋʚʋ ʈʀʐɻʆʅʉʀʚʐɻʅ ʌʍʋʏ ʐɻ ʆɻʐʗʉʐʂ 

ʔʖʍʚʏ ʆɻʈʚɻ ʈʀʐɻɼʋʇʙ ʐʋʑ ʎʔʙʈɻʐʝʏ ʐʋʑȟ ʆɻʅ ʎʑʉʀʌʡʏ ʔʖʍʚʏ ʀʊʋʈʗʇʑʉʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏȢ ɬʋ 

ʈʋʉʐʘʇʋ ʐʋʑ ʆʅʉʂʈɻʐʅʆʋʞ ʆʞʈɻʐʋʏ ʀʒɻʍʈʝʁʀʐɻʅ ʎʀ ʐʈʙʈɻʐɻ ʐʋʑ ɿʅʆʐʞʋʑ ʈʀ ʎʔʀʐʅʆʗ ʈʀɾʗʇʂ ʆʇʚʎʂȟ 

ʐʘʐʋʅɻ ʡʎʐʀ ʂ ʈʀʐɻɼʋʇʙ ʐʂʏ ʎʐʗʃʈʂʏ ʉɻ ʀʚʉɻʅ ʌʋʇʞ ʈʅʆʍʙ ʎʀ ʎʔʘʎʂ ʈʀ ʐʂʉ ʆʇʚʎʂ ʐʋʑ ʌʑʃʈʘʉɻȢ 

ɞʒʝʎʋʉ ɣ Ѓ ɝtȟ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ʎʐʋʉ ʆʇʗɿʋ ɿʀʉ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ɿʅʝɿʀʑʎʂȟ ɿʂʇɻɿʙ ʐʋ ʑɿʍʋɾʍʗʒʂʈɻ 

ʌʋʑ ʀʅʎʘʍʔʀʐɻʅ ʎʐʋʉ ɻʉʗʉʐʂ ʆʝʈɼʋ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ ʈʀʐɻʒʘʍʀʐɻʅ ʆɻʐʗʉʐʂ ʔʖʍʚʏ ʔʍʋʉʅʆʙ 

ʑʎʐʘʍʂʎʂ ʆɻʅȟ ʆɻʐʗ ʎʑʉʘʌʀʅɻȟ ʔʖʍʚʏ ʈʀʐɻɼʋʇʙ ʐʖʉ ʔɻʍɻʆʐʂʍʅʎʐʅʆʡʉ ʐʋʑȢ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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3.5.4 ɞʆʐʚʈʂʎʂ ɯʍʋʉʅʆʙʏ ɩɻʍɻʈʘʐʍʋʑ ɥʋʉʐʘʇʋʑ ɝʅʝɿʀʑʎʂʏ 

ɚʉʀʊɻʍʐʙʐʖʏ ʐʋʑ ʎʔʙʈɻʐʋʏ ɿʅʝɿʀʑʎʂʏ ʌʋʑ ʀʌʅʇʘɾʀʐɻʅȟ ʎʀ ʆʗʃʀ ʑɿɻʐʝʍʀʑʈɻ ɻʌɻʅʐʀʚʐɻʅ ʂ ʀʆʐʚʈʂʎʂ 

ʐʂʏ ʔʍʋʉʅʆʙʏ ʌɻʍɻʈʘʐʍʋʑ ɣȟ ʌʋʑ ʀʆʒʍʗʁʀʅȟ ɻʌʇʋʑʎʐʀʑʐʅʆʗȟ ʘʉɻʉ ʈʘʎʋ ʔʍʝʉʋ ʍʋʙʏ ʈʀʐɻʊʞ ʐʋʑ ɻʉʗʉʐʂ 

ʆɻʅ ʆɻʐʗʉʐʂ ʆʝʈɼʋʑ. ɨ ʔʍʝʉʋʏ ʍʋʙʏ ʎʀ ʆʗʃʀ ʆʇʗɿʋ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʈʅɻʏ ʇʀʆʗʉʂʏ 

ɻʌʋʍʍʋʙʏ ʀʆʐʅʈʗʐɻʅ ʈʀ ʀʒɻʍʈʋɾʙ ʐʂʏ ɻʆʝʇʋʑʃʂʏ ʂʈʅʀʈʌʀʅʍʅʆʙʏ ʈʀʃʋɿʋʇʋɾʚɻʏȡ 

ɳʎʐʖ ʇʀʆʗʉʂ ɻʌʋʍʍʋʙʏȟ ʈʀ ɾʉʖʎʐʝ ʔʍʝʉʋ ʎʑɾʆʘʉʐʍʖʎʂʏ tcȢ ɫʞʈʒʖʉɻ ʈʀ ʐʋʉ ʋʍʅʎʈʝ ʐʋʑ tc , 

ʌʍʝʆʀʅʐɻʅ ɾʅɻ ʐʋʉ ʔʍʝʉʋ ʌʋʑ ɻʌɻʅʐʀʚʐɻʅ ɾʅɻ ʉɻ ʈʀʐɻʒʀʍʃʀʚ ʂ ɻʌʋʍʍʋʙ ɻʌʝ ʐʋ ʌʇʘʋʉ ɻʌʋʈɻʆʍʑʎʈʘʉʋ 

ʎʂʈʀʚʋ ʐʂʏ ʇʀʆʗʉʂʏ ʈʘʔʍʅ ʐʋʉ ʆʝʈɼʋ ʀʊʝɿʋʑȢ ɠ ɿʅɻɿʍʋʈʙ ɻʑʐʙ ʌʀʍʅʇɻʈɼʗʉʀʅ ʐʂ ʍʋʙ ʆɻʐʗ ʈʙʆʋʏ ʐʋʑ 

ʆʑʍʚʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ ʐʂʏ ʇʀʆʗʉʂʏ ʆɻʅ ʐʂ ʍʋʙ ʎʐʂʉ ʆʞʍʅɻ ʈʅʎɾʗɾʆʀʅɻ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ ʌʋʑ 

ɻʌʋʎʐʍɻɾɾʚʁʀʐɻʅ ʎʐʋʉ ʌʇʘʋʉ ɻʉʗʉʐʂ ʆʝʈɼʋȢ ɣɻʐʗ ʆɻʉʝʉɻȟ ʐʋ ʆʞʍʅʋ ʑɿɻʐʝʍʀʑʈɻ ʐʂʏ ʎʑʉʋʇʅʆʙʏ 

ʇʀʆʗʉʂʏ ʐɻʑʐʚʁʀʐɻʅ ʈʀ ʐʂ ʈʘɾʅʎʐʂ ɿʅɻɿʍʋʈʙ ʆɻʐʗ ʈʙʆʋʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ ʀʉʡ ɻʉ ʎʐʋʉ 

ɻʉʗʉʐʂ ʆʝʈɼʋ ʎʑʈɼʗʇʇʋʑʉ ʌʀʍʅʎʎʝʐʀʍʀʏ ʑʌʋʇʀʆʗʉʀʏȟ ʐʝʐʀ ʃʀʖʍʀʚʐɻʅ ɻʑʐʙ ʈʀ ʐʋ ʈʘɾʅʎʐʋ ʔʍʝʉʋ 

ʎʑɾʆʘʉʐʍʖʎʂʏ tɚȢ ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʎʐʋ ʑɿʍʋʇʋɾʅʆʝ ʈʋʉʐʘʇʋȟ ʋʅ ɻʉʗʉʐʂ ʈʅʎɾʗɾʆʀʅʀʏ ɿʀʉ 

ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʖʏ ʆʇʗɿʋʅ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ ʆɻʃʡʏ ʋʅ ɻʌʋʍʍʋʘʏ ʐʖʉ ɻʉʗʉʐʂ ʑʌʋʇʀʆɻʉʡʉ 

ɿʅʋɿʀʞʋʉʐɻʅ ɻʌʀʑʃʀʚɻʏ ʎʐʋʑʏ ɻʉʐʚʎʐʋʅʔʋʑʏ ʆʝʈɼʋʑʏ ʀʊʝɿʋʑ. 

ɳʔʋʉʐɻʏ ʆɻʃʋʍʚʎʀʅ ʐʂʉ ʈʘɾʅʎʐʂ ɿʅɻɿʍʋʈʙ ʎʐʂ ʇʀʆʗʉʂȟ ʀʚʉɻʅ ʌʍʋʒɻʉʘʏ ʝʐʅ ʋ ʔʍʝʉʋʏ ʌʋʑ ɻʌɻʅʐʀʚʐɻʅ 

ɾʅɻ ʐʂ ʈʀʐɻʒʋʍʗ ʐʂʏ ɻʌʋʍʍʋʙʏ ɻʌʝ ʐʋʉ ʌʇʘʋʉ ɻʉʗʉʐʂ ʆʝʈɼʋ ʐʋʑ ʆʞʍʅʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ ʈʘʔʍʅ ʐʋʉ 

ʆʝʈɼʋ ʀʊʝɿʋʑ ʀʚʉɻʅ tR = tc ɀ tAȟ ʝʌʋʑ tc ʆɻʅ tA ʋʅ ʔʍʝʉʋʅ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ 

ʆɻʅ ʐʂʉ ʌʇʘʋʉ ɻʉʗʉʐʂ ʑʌʋʇʀʆʗʉʂʏ ʐʂʏȟ ɻʉʐʚʎʐʋʅʔɻ. ɨʅ ʔʍʝʉʋʅ ɻʑʐʋʚ ʀʆʐʅʈʡʉʐɻʅ ɻʌʝ ʐʂ ʎʔʘʎʂ 

Giandotti (ʌʋʑ ʃʀʖʍʀʚʐɻʅ ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʙ ɾʅɻ ʈʅʆʍʘʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏȟ ʀʉɿʀʅʆʐʅʆʗ υ ʘʐʂɊȟ 

ʀʉʡ ɻʌʋʈʀʅʡʉʋʉʐɻʅ ʈʀ ɼʗʎʂ ʐʂ ʎʔʘʎʂ ɻʉɻɾʖɾʙʏ ɉ3.11Ɋ ɾʅɻ ʈʀɾʗʇʀʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ. ɥʗʇʅʎʐɻ 

ʂ ɻʌʋʈʀʚʖʎʂ ɿʅɻʒʋʍʋʌʋʅʀʚʐɻʅ ɻʉʗʇʋɾɻ ʈʀ ʐʋ ɻʉ ʇɻʈɼʗʉʀʐɻʅ ʑʌʝʕʂ ʂ ʆʀʉʐʍʅʆʙ ʙ ʋʅ ʋʍʅɻʆʘʏ ʐʅʈʘʏ ʐʂʏ 

ʘʉʐɻʎʂʏ ɼʍʋʔʙʏȢ ɥʀ ʐʂʉ ʑʌʝʃʀʎʂ ɻʑʐʙȟ ʌʍʋʆʞʌʐʋʑʉ σϼσ = 9 ʐʅʈʘʏ ʐʋʑ ʔʍʝʉʋʑ ʍʋʙʏ ʆɻʐʗ ʈʙʆʋʏ ʐʋʑ 

ʆʑʍʚʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏȟ tR. 

ɳʎʐʖ ʝʐʅ ʐʋ ʆʞʍʅʋ ʑɿɻʐʝʍʀʑʈɻ ʇʀʆʗʉʂʏ ʌʀʍʅʇɻʈɼʗʉʀʅ m ʆʇʗɿʋʑʏȟ ɾʅɻ ʆʗʃʀ ʘʉɻʉ ɻʌʝ ʐʋʑʏ ʋʌʋʚʋʑʏ 

ʀʚʉɻʅ ɾʉʖʎʐʗ ʐʋ ʈʙʆʋʏ Li ʆɻʅ ʂ ʈʘʎʂ ʆʇʚʎʂ Jiȟ ʌʋʑ ʀʆʐʅʈʗʐɻʅ ɻʌʝ ʐʂ ʎʔʘʎʂ ɉ3.14). ɡʀʖʍʋʞʈʀ ʝʐʅ ʂ ʈʘʎʂ 

ʐɻʔʞʐʂʐɻ ʍʋʙʏ ʆɻʐʗ ʈʙʆʋʏ ʆʗʃʀ ʆʇʗɿʋʑ ɿʚʉʀʐɻʅ ɻʌʝ ʈʅɻ ʎʔʘʎʂ ʐʂʏ ʈʋʍʒʙʏȡ 

     Vi = ɼ Ji    (3.26) 

ʝʌʋʑ ɼ ʌɻʍʗʈʀʐʍʋʏ ʌʋʑ ʃʀʖʍʀʚʐɻʅ ʆʋʅʉʙ ʎʀ ʝʇʋ ʐʋ ʈʙʆʋʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ ɫʐʂʉ 

ʌʍɻɾʈɻʐʅʆʝʐʂʐɻȟ ʂ ʌɻʍʗʈʀʐʍʋʏ ɻʑʐʙ ʀʚʉɻʅ ʔʖʍʅʆʗ ʈʀʐɻɼʇʂʐʙȟ ʆɻʃʡʏ ʀʊɻʍʐʗʐɻʅ ɻʌʝ ʐʂʉ ʐʍɻʔʞʐʂʐɻ, 

ʐʋ ɼʗʃʋʏ ʍʋʙʏ ʆɻʅ ʐɻ ɾʀʖʈʀʐʍʅʆʗ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ɿʅɻʐʋʈʙʏ ɉɼʇȢ ʎʔʘʎʂ Manning). ɱʎʐʝʎʋȟ ʎʐʂʉ 

ɻʌʇʋʑʎʐʀʑʈʘʉʂ ʌʍʋʎʘɾɾʅʎʂ ʌʋʑ ɾʚʉʀʐɻʅ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ʐʋ ɼɻʎʅʆʝ ʈʘɾʀʃʋʏ ʌʋʑ ʀʌʅɿʍʗ ʎʐʂʉ ʐɻʔʞʐʂʐɻ 

ʍʋʙʏ ʀʚʉɻʅ ʂ ʆʇʚʎʂ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏȢ ɣɻʐʗ ʎʑʉʘʌʀʅɻȟ ʋ ʔʍʝʉʋʏ ʍʋʙʏ ʆɻʐʗ ʈʙʆʋʏ ʐʋʑ ʆʇʗɿʋʑ ʀʚʉɻʅȡ 

                                     t i = 
Li

Vi
  = 

Li

ɼ Ji 
     (3.27) 

ɚʒʋʞ ʋ ʎʑʉʋʇʅʆʝʏ ʔʍʝʉʋʏ ʍʋʙʏ ʀʚʉɻʅ tR = tc ɀ tA, ʐʝʐʀ ɻʌʝ ʐʂ ʎʔʘʎʂȡ 

     tR = ä
i = 1

m

 t i    (3.28) 

ʌʍʋʆʞʌʐʀʅȡ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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    ɼ = 
1

tc ɀ tA
  ä

i = 1

m

  Li

Ji

     (3.29) 

ɥʀ ɾʉʖʎʐʙ ʌʇʘʋʉ ʐʂʉ ʌɻʍʗʈʀʐʍʋ ɼ, ʈʌʋʍʋʞʉ ʉɻ ʀʆʐʅʈʂʃʋʞʉȟ ʌʍʋʎʀɾɾʅʎʐʅʆʗȟ ʂ ʈʘʎʂ ʐɻʔʞʐʂʐɻ ʍʋʙʏ 

ʎʀ ʆʗʃʀ ʆʇʗɿʋ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʋ ɻʉʐʚʎʐʋʅʔʋʏ ʔʍʝʉʋʏ ʍʋʙʏȟ ʌʋʑ ʀʊʅʎʡʉʀʐɻʅ ʈʀ ʐʂ 

ʔʍʋʉʅʆʙ ʌɻʍʗʈʀʐʍʋ ʐʋʑ ʈʋʉʐʘʇʋʑ ɿʅʝɿʀʑʎʂʏȟ ɿʂʇɻɿʙ ɣi = t i. ɠ ɿʅɻɿʅʆɻʎʚɻ ɻʑʐʙ ʀʊɻʎʒɻʇʚʁʀʅ ʐʂʉ 

ʀʎʖʐʀʍʅʆʙ ʎʑʉʘʌʀʅɻ ʐʋʑ ʈʋʉʐʘʇʋʑȟ ʆɻʃʡʏ ʐʋ ʗʃʍʋʅʎʈɻ ʐʖʉ ʔʍʝʉʖʉ ʍʋʙʏ ʆɻʐʗ ʈʙʆʋʏ ʐʋʑ ʆʑʍʚʋʑ 

ʑɿɻʐʋʍʀʞʈɻʐʋʏ ʀʚʉɻʅ ʎʑʉʀʌʘʏ ʈʀ ʐʋʉ ʔʍʝʉʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏ.  

ɬʋʉʚʁʀʐɻʅ ʝʐʅ ʝʇʀʏ ʋʅ ʌɻʍɻʌʗʉʖ ʌɻʍɻɿʋʔʘʏ ʌʋʑ ɻʒʋʍʋʞʉ ʎʐʂ ɿʅʝɿʀʑʎʂ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉȟ ʌʋʑ 

ʎʐʂʉ ʌɻʍʋʞʎɻ ʈʀʇʘʐʂ ʑʇʋʌʋʅʀʚʐɻʅ ʈʀ ɻʌʇʋʑʎʐʀʑʈʘʉʀʏ ʑɿʍʋʇʋɾʅʆʘʏ ʐʀʔʉʅʆʘʏȟ ɻʉɻʃʀʖʍʋʞʉʐɻʅ ʎʐʂ 

ʎʑʉʘʔʀʅɻȟ ʆɻʃʡʏ ʋʅ ɿʅʀʍɾɻʎʚʀʏ ʐʂʏ ɿʅʝɿʀʑʎʂʏ ɻʉɻʌɻʍʚʎʐɻʉʐɻʅ ʈʀ ʌʋʇʞ ʈʀɾɻʇʞʐʀʍʂ ɻʆʍʚɼʀʅɻ ʎʐɻ 

ʈʋʉʐʘʇɻ ʑɿʍɻʑʇʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏȢ ɛʀɼɻʚʖʏȟ ʐɻ ʈʋʉʐʘʇɻ ɻʑʐʗ ʀʌʅʆʀʉʐʍʡʉʋʉʐɻʅ ʈʝʉʋ ʎʐʅʏ ʁʡʉʀʏ 

ɿʑʉʂʐʅʆʋʞ ʌʇʂʈʈʑʍʅʆʋʞ ʆʅʉɿʞʉʋʑȟ ʋʌʝʐʀ ʋʅ ɿʅʋɿʀʞʎʀʅʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ʎʐʋ ʑɿʍʋɾʍɻʒʅʆʝ 

ɿʚʆʐʑʋ ɻʉʗʉʐʂ ʐʖʉ ɟɝɭɣɩ ʀʊɻʆʋʇʋʑʃʋʞʉ ʉɻ ɼɻʎʚʁʋʉʐɻʅ ʎʐʅʏ ʑɿʍʋʇʋɾʅʆʘʏ ʌʍʋʎʀɾɾʚʎʀʅʏ. 

3.6 ɝɢɨɝɞɭɫɠ ɩɤɠɥɥɭɪɱɦ ɥɞɫɱ ɬɚɥɢɞɭɬɠɪɚ 

ɫʐʂʉ ʌʀʍʚʌʐʖʎʂ ʌʋʑ ʘʉɻ ʙ ʌʀʍʅʎʎʝʐʀʍɻ ʑɿɻʐʋʍʀʞʈɻʐɻ ʀʆʍʘʋʑʉ ʎʀ ʐɻʈʅʀʑʐʙʍɻȟ ʐʝʐʀ ʂ ʈʀʐɻʒʋʍʗ 

ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʍʋʡʉ ʆɻʐʗʉʐʂ ɾʚʉʀʐɻʅ ʈʘʎʖ ʐʖʉ ɿʅɻʃʘʎʅʈʖʉ ɿʅɻʐʗʊʀʖʉ ʑɿʍʋʇʂʕʚɻʏ ɉʌȢʔȢ ɻɾʖɾʝʏ 

ʌʍʋʎɻɾʖɾʙʏȟ ʎʀ ʌʀʍʚʌʐʖʎʂ ʑɿʍʋʂʇʀʆʐʍʅʆʋʞ ʐɻʈʅʀʑʐʙʍɻɊȟ ʀʉʡ ɻʉ ʂ ʎʐʗʃʈʂ ɻʉʗʉʐʂ ʑʌʀʍɼʀʚ ʐʂ 

ʑʌʀʍʔʀʚʇʅʎʂʏȟ ʐʝʐʀ ʂ ʌʇʀʋʉʗʁʋʑʎɻ ʌʋʎʝʐʂʐɻ ʀʆʍʘʀʅ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʒʍʗɾʈɻʐʋʏ. ɱʎʐʝʎʋȟ ʇʝɾʖ 

ʐʂʏ ʌʀʌʀʍɻʎʈʘʉʂʏ ʌɻʍʋʔʀʐʀʑʐʅʆʝʐʂʐɻʏ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙȟ ʂ ʋʌʋʚɻ ʈʗʇʅʎʐɻ ɻʑʊʗʉʀʅ ʈʀ ʐʂʉ ʗʉʋɿʋ ʐʂʏ 

ʎʐʗʃʈʂʏ ɻʉʗʉʐʂȟ ɾʚʉʀʐɻʅ ɻʉʗʎʔʀʎʂ ʈʘʍʋʑʏ ʐʂʏ ʌʇʂʈʈʑʍʅʆʙ ɻʌʋʍʍʋʙʏ ʆɻʅ ʌʍʋʎʖʍʅʉʙ ɻʌʋʃʙʆʀʑʎʙ 

ʐʂʏ ʎʐʋʉ ʐɻʈʅʀʑʐʙʍɻȢ 

ɬʋ ʒɻʅʉʝʈʀʉʋ ɻʑʐʝȟ ʌʋʑ ɻʉɻʒʘʍʀʐɻʅ ʖʏ ɿʅʝɿʀʑʎʂ ʈʘʎʖ ʐɻʈʅʀʑʐʙʍɻȟ ʌʀʍʅɾʍʗʒʀʐɻʅ ɻʌʝ ʐʂʉ ʀʊʚʎʖʎʂ 

ʎʑʉʘʔʀʅɻʏȡ 

    
ɝs
ɝt = i(t) ɀ q(t)     (3.30) 

ʝʌʋʑ s(tɊ ʂ ɻʌʋʃʙʆʀʑʎʂ ʉʀʍʋʞ ʎʐʋʉ ʐɻʈʅʀʑʐʙʍɻȟ i(tɊ ʐʋ ʑɿʍʋɾʍʗʒʂʈɻ ʀʅʎʍʋʙʏ, ʆɻʅ q(tɊ ʐʋ 

ʑɿʍʋɾʍʗʒʂʈɻ ʀʆʍʋʙʏȢ ɬʋ ʑɿʍʋɾʍʗʒʂʈɻ ʀʅʎʍʋʙʏ ʌʍʋʆʞʌʐʀʅ ɻʌʝ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ 

ʑʌʋʇʀʆʗʉʂʏ ɻʉʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏȟ ʀʉʡ ʋʅ ʗʇʇʀʏ ɿʞʋ ʈʀʐɻɼʇʂʐʘʏ ʀʚʉɻʅ ʎʑʉʗʍʐʂʎʂ ʐʂʏ ʎʐʗʃʈʂʏ ʎʐʋʉ 

ʐɻʈʅʀʑʐʙʍɻȢ ɞʅɿʅʆʝʐʀʍɻȟ ʂ ɻʌʋʃʙʆʀʑʎʂ ʎʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ʀʆʐʅʈʗʐɻʅ ɻʌʝ ʐʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-

ɻʌʋʃʘʈɻʐʋʏȟ s = f(z), ʌʋʑ ʀʚʐʀ ɿʚʉʀʐɻʅ ʖʏ ʈʅɻ ʎʂʈʀʅʋʎʀʅʍʗ ʁʀʑɾʡʉ ʎʐʗʃʈʂʏ ʆɻʅ ʝɾʆʋʑ ɻʌʋʃʙʆʀʑʎʂʏȟ 

ʀʚʐʀ ʌʀʍʅɾʍʗʒʀʐɻʅ ʈʘʎʖ ʆʗʌʋʅɻʏ ɻʉɻʇʑʐʅʆʙʏ ʎʔʘʎʂʏȢ  

ɨʈʋʚʖʏȟ ʂ ʀʆʍʋʙ ʈʘʎʖ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙ ʀʚʉɻʅ ʎʑʉʗʍʐʂʎʂ ʐʋʑ ʑɿʍɻʑʇʅʆʋʞ ʒʋʍʐʚʋʑ, q= g(h)ȟ ʐʋ ʋʌʋʚʋ 

ʋʍʚʁʀʐɻʅ ʖʏ ʂ ɿʅɻʒʋʍʗ ʐʂʏ ɻʉʗʉʐʂ ʎʐʗʃʈʂʏ ɻʌʝ ʐʂ ʎʐʘʕʂ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙȟ ɿʂʇɻɿʙȡ 

     h = z ɀ zc    (3.31) 

ɫʐʂʉ ʐʑʌʅʆʙ ʌʀʍʚʌʐʖʎʂ ʀʇʀʞʃʀʍʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙȟ ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ɾʍʗʒʀʐɻʅȡ 

     q = c b h3/2     (3.32) 

ʝʌʋʑ b ʐʋ ʀʉʀʍɾʝ ʌʇʗʐʋʏ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙ ʆɻʅ c ʎʑʉʐʀʇʀʎʐʙʏȟ ʈʀ ʐʑʌʅʆʝ ʀʞʍʋʏ ʐʅʈʡʉ ρȢ6 ʘʖʏ ςȢ3 

ɉʃʀʖʍʡʉʐɻʏ ʝʐʅ ʐɻ ʈʀɾʘʃʂ b ʆɻʅ h ɿʚʉʋʉʐɻʅ ʎʀ mȟ ʀʉʡ ʂ ʌɻʍʋʔʙ ʎʀ m3/ s). 

ɠ ʎʔʘʎʂ ɉ3.30Ɋ ɾʍʗʒʀʐɻʅ ʖʏ ʀʊʚʎʖʎʂ ɿʅɻʒʋʍʡʉ ʎʐʋ ʔʍʋʉʅʆʝ ɿʅʗʎʐʂʈɻ ɝt = t j ɀ t j ɀ 1ȟ ɿʂʇɻɿʙȡ 
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                                           s(zj) ɀ s(zj ɀ 1) = [i j ɀ 1 + i j ɀ q(zj) ɀ q(zj ɀ 1)] ɝt/2                                   (3.33) 

ɫʀ ʆʗʃʀ ʔʍʋʉʅʆʝ ɼʙʈɻ jȟ ʀʚʉɻʅ ɾʉʖʎʐʗ ʐɻ ʈʀɾʘʃʂ s(zj ɀ 1), q(zj ɀ 1), i j ɀ 1 ʆɻʅ i jȟ ʀʉʡ ʀʚʉɻʅ ʗɾʉʖʎʐɻ ʐɻ ʈʀɾʘʃʂ 

sj ʆɻʅ qjȟ ʌʋʑ ʀʚʉɻʅ ʈʂ ɾʍɻʈʈʅʆʘʏ ʀʊʅʎʡʎʀʅʏ ʐʂʏ ʎʐʗʃʈʂʏ zj. ɠ ʀʊʚʎʖʎʂ ʀʌʅʇʞʀʐɻʅ ʀʚʐʀ ɼʙʈɻ ʌʍʋʏ ɼʙʈɻ 

ʀʚʐʀ ʖʏ ʎʞʎʐʂʈɻ ʀʊʅʎʡʎʀʖʉȢ 

ɣɻʐʗ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂȟ ɾʚʉʋʉʐɻʅ ʋʅ ʀʊʙʏ ʌɻʍɻɿʋʔʘʏȡ 

¶ ɣɻʐʗ ʐʂʉ ʘʉɻʍʊʂ ʐʂʏ ʌʇʂʈʈʞʍɻʏ ɉj Ѐ πɊȟ ʋ ʐɻʈʅʀʑʐʙʍɻʏ ɼʍʚʎʆʀʐɻʅ ʎʐʂʉ ɻʉʡʐɻʐʂ ʎʐʗʃʈʂ 

ʇʀʅʐʋʑʍɾʚɻʏȟ ɿʂʇɻɿʙ z0 = zc ɉʎʑʉʐʂʍʂʐʅʆʙ ʌɻʍɻɿʋʔʙɊ 

¶ ɨʅ ʇʋʅʌʘʏ ʑɿʍʋʇʂʕʚʀʏ ɉʌȢʔȢ ʎʐʍʝɼʅʇʋʅɊ ʇʀʅʐʋʑʍɾʋʞʉ ʈʀ ʌʇʙʍʂ ʌɻʍʋʔʀʐʀʑʐʅʆʝʐʂʐɻȟ q0, 

ʎʑʉʀʌʡʏ ɾʅɻ z Ѕ zc ɿʀʉ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ʑʌʀʍʔʀʚʇʅʎʂȟ ʀʉʡ ɾʅɻ z > zc ɿʅʘʍʔʀʐɻʅ ʌɻʍʋʔʙ q0 ɻʌʝ 

ʐʅʏ ʑɿʍʋʇʂʕʚʀʏ ʆɻʅ ʌɻʍʋʔʙ q ɀ q0 ɻʌʝ ʐʋʉ ʑʌʀʍʔʀʅʇʅʎʐʙȢ 

ɬʋ ʌʍʝɼʇʂʈɻ ɿʅʝɿʀʑʎʂʏ ɾʚʉʀʐɻʅ ʌʅʋ ʎʞʉʃʀʐʋ ɻʉ ɾʚʉʀʐɻʅ ʍʞʃʈʅʎʂ ʐʖʉ ʀʆʍʋʡʉ ɻʌʝ ʐʅʏ ʑɿʍʋʇʂʕʚʀʏ ʙ 

ɻʉ ʑʌʗʍʔʋʑʉ ʘʍɾɻ ʀʇʘɾʔʋʑ ɉʃʑʍʋʒʍʗɾʈɻʐɻɊȢ  

ɫʐʂʉ ʌɻʍʋʞʎɻ ʈʀʇʘʐʂȟ ʀʒɻʍʈʝʁʋʉʐɻʅ ʈʋʉʐʘʇɻ ɿʅʝɿʀʑʎʂʏ ʎʀ ʋʆʐʡ ʐɻʈʅʀʑʐʙʍʀʏ ɉɥʝʍʉʋʏȟ ɞʞʂʉʋʏȟ 

ɩʇɻʎʐʙʍɻʏȟ ɥʀʎʋʔʡʍɻȟ ɣʍʀʈɻʎʐʗȟ ɣɻʎʐʍʗʆʅȟ ɫʐʍʗʐʋʏȟ ɚʔʑʍʗɊȟ ʃʀʖʍʡʉʐɻʏȟ ʎʐʅʏ ʌʀʍʅʎʎʝʐʀʍʀʏ 

ʌʀʍʅʌʐʡʎʀʅʏȟ ʀʆʍʋʙ ɻʌʝ ʀʇʀʞʃʀʍʋ ʑʌʀʍʔʀʅʇʅʎʐʙȟ ʈʀ ɻʍʔʅʆʙ ʎʐʗʃʈʂ ʚʎʂ ʈʀ ʐʂʉ ɻʉʡʐɻʐʂ ʎʐʗʃʈʂ 

ʇʀʅʐʋʑʍɾʚɻʏ ʐʋʑ ɻʉʐʚʎʐʋʅʔʋʑ ʘʍɾʋʑ. ɞʅɿʅʆʝʐʀʍɻȟ ʎʐʂʉ ʌʀʍʚʌʐʖʎʂ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʒʍʗɾʈɻʐʋʏ 

ɣɻʎʐʍɻʆʚʋʑȟ ʆɻʐʗ ʈʙʆʋʏ ʐʋʑ ʋʌʋʚʋʑ ʘʔʋʑʉ ʌʍʝʎʒɻʐɻ ʐʋʌʋʃʀʐʂʃʀʚ ɻʉɻʐʍʀʌʝʈʀʉɻ ʃʑʍʋʒʍʗɾʈɻʐɻȟ 

ʀʒɻʍʈʝʁʀʐɻʅ ʈʅɻ ʌʋʇʞ ʎʞʉʃʀʐʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙ ʑʌʀʍʔʀʅʇʅʎʐʙȟ ʌʋʑ ʇɻʈɼʗʉʀʅ ʑʌʝʕʂ ʐʂ 

ɿʅɻɿʋʔʅʆʙ ɻʉɻʐʍʋʌʙ ʐʖʉ ʃʑʍʋʒʍɻɾʈʗʐʖʉȟ ʌʗʉʖ ɻʌʝ ʆʗʌʋʅɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʙ ʌʇʂʈʈʑʍʅʆʙ ʎʐʗʃʈʂȢ 
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4  ɝɢɚɥɨɪɮɱɫɠ ɥɨɦɬɞɤɱɦ ɭɝɪɨɤɨɜɢɣɠɫ 

ɩɪɨɫɨɥɨɢɱɫɠɫ 

4.1 ɫɯɠɥɚɬɨɩɨɢɠɫɠ ɭɝɪɨɜɪɚɮɢɣɨɭ ɝɢɣɬɭɨɭ ɣɚɢ ɭɩɨɤɞɣɚɦɱɦ 

ɠ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ɻʉɻʒʘʍʀʐɻʅ ʎʐʂʉ ʆʇʚʈɻʆɻ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ, ʀʉʐʝʏ ʐʖʉ ʋʍʚʖʉ ʐʂʏ 

ʋʌʋʚɻʏ ɻʉɻʌʐʞʎʎʋʉʐɻʅ ʈʚɻ ʂ ʌʀʍʅʎʎʝʐʀʍʀʏ ɟɝɭɣɩȢ ɣʗʃʀ ʇʀʆʗʉʂ ɻʌʋʐʀʇʀʚ ɻʑʐʝʉʋʈʂ ʌʀʍʅʋʔʙ ʈʀʇʘʐʂʏ 

ɉʎʐʋ ʀʊʙʏ ʃɻ ɻʉɻʒʘʍʀʐɻʅ ʖʏ ʘʍɾʋ, projectɊȟ ɾʅɻ ʐʂʉ ʋʌʋʚɻ ʀʊʀʐʗʁʋʉʐɻʅ ɿʅʗʒʋʍɻ ʎʀʉʗʍʅɻ ʌʇʂʈʈʑʍʡʉ. 

ɨʅ ɿʅɻɿʅʆɻʎʚʀʏ ʎʔʂʈɻʐʋʌʋʚʂʎʂʏ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʀʍʅʇɻʈɼʗʉʋʑʉ ʐʂ ɿʅɻʈʝʍʒʖʎʂ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ 

ɿʅʆʐʞʋʑȟ ʐʋʉ ʋʍʅʎʈʝ ʐʖʉ ʎʂʈʀʚʖʉ ʀʇʘɾʔʋʑ ʌʗʉʖ ʎʐʋ ɿʚʆʐʑʋ ɉʆʝʈɼʋʅɊ ʆɻʅ ʐʂ ʔʗʍɻʊʂ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

ɻʉʗʉʐʂ ʆʗʃʀ ʆʝʈɼʋʑȢ 

ɱʏ ɻʍʔʅʆʝ ʑʌʝɿʀʅɾʈɻ ɾʅɻ ʐʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʔʍʂʎʅʈʋʌʋʅʋʞʉʐɻʅ ʐɻ ʑʒʅʎʐʗʈʀʉɻ ʔʖʍʅʆʗ ʀʌʚʌʀɿɻ ʐʋʑ 

ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ɻʉʐʚʎʐʋʅʔʖʉ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ɉɞʅʆʝʉɻ 2-2). ɜʀʉʅʆʗȟ ʐʋ ɿʚʆʐʑʋ ʐʖʉ 

ʇʀʆɻʉʡʉ ʀʚʉɻʅ ʎʔʀʐʅʆʗ ɻɿʍʋʈʀʍʘʏ ɾʅɻ ʐʅʏ ɻʉʗɾʆʀʏ ʐʂʏ ʑɿʍʋʇʋɾʅʆʙʏ ʈʋʉʐʀʇʋʌʋʚʂʎʂʏȟ ɾʅɻ ʐʂʉ ʋʌʋʚɻ 

ɻʌɻʅʐʀʚʐɻʅ ʈʅɻ ʌʅʋ ʇʀʌʐʋʈʀʍʙʏ ɿʅɻʆʍʅʐʋʌʋʚʂʎʂ ʐʂʏ ʑʌʝ ʈʀʇʘʐʂ ʇʀʆʗʉʂʏȢ ɫʑʉʀʌʡʏȟ ʐɻ ɿʞʋ ʀʌʚʌʀɿɻ 

ʎʔʂʈɻʐʋʌʋʅʋʞʉʐɻʅ ʀʊ ɻʍʔʙʏȟ ɿʅɻʐʂʍʡʉʐɻʏ ʐɻ ʝʍʅɻ ʐʖʉ ɻʍʔʅʆʡʉ ʑʌʋʇʀʆɻʉʡʉ ʆɻʅ ʌʑʆʉʡʉʋʉʐɻʏ ʝʌʋʑ 

ʆʍʚʉʀʐɻʅ ɻʉɻɾʆɻʚʋȢ ɠ ɿʅɻɿʅʆɻʎʚɻ ɾʚʉʀʐɻʅ ʖʏ ʘʊʂʏ: 

ɚʍʔʅʆʗȟ ʀʌɻʉɻʔɻʍʗʎʎʀʐɻʅ ʐʋ ʑɿʍʋɾʍɻʒʅʆʝ ɿʚʆʐʑʋ ʐʂʏ ʇʀʆʗʉʂʏ ʔʍʂʎʅʈʋʌʋʅʡʉʐɻʏ ʖʏ ʑʌʝɼɻʃʍʋ ʐʋ 

ʕʂʒʅɻʆʝ ʈʋʉʐʘʇʖʉ ʑʕʋʈʘʐʍʖʉ ɻʉʗʇʑʎʂʏ υϼυ m, ʎʐʋ ʋʌʋʚʋ ʋʍʚʁʀʐɻʅ ʆɻʐʗʇʇʂʇʋ ʝʍʅʋ ʎʑɾʆʘʉʐʍʖʎʂʏ 

ʐʂʏ ɻʌʋʍʍʋʙʏ ɉflow thresholdɊȢ ɣɻʐʗ ʆɻʉʝʉɻȟ ʐʋ ʝʍʅʋ ɻʑʐʝ ʐʚʃʀʐɻʅ ʚʎʋ ʈʀ ρπ km2ȟ ʌʋʑ ʎʞʈʒʖʉɻ ʈʀ 

ʐʅʏ ʀʌʅʆɻʅʍʋʌʋʅʂʈʘʉʀʏ ɬʀʔʉʅʆʘʏ ɩʍʋɿʅɻɾʍɻʒʘʏ ɻʌʋʐʀʇʀʚ ʐʋ ʀʇʗʔʅʎʐʋ ʈʘɾʀʃʋʏ ʇʀʆʗʉʂʏ ɾʅɻ ʐʂʉ 

ʀʆʐʚʈʂʎʂ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʍʋʡʉ. ɥʀ ʔʍʙʎʂ ʐʖʉ ʎʔʀʐʅʆʡʉ ʀʍɾɻʇʀʚʖʉ ʔʖʍʅʆʙʏ ʀʌʀʊʀʍɾɻʎʚɻʏ ʎʀ 

ʌʀʍʅɼʗʇʇʋʉ ɫɜɩ ʌɻʍʗɾʋʉʐɻʅ ʐɻ ʀʌʚʌʀɿɻ ʎʑɾʆʘʉʐʍʖʎʂʏ ʍʋʙʏ ɉflow accumulationɊ ʆɻʅ ɿʅʀʞʃʑʉʎʂʏ 

ʍʋʙʏ ɉflow direction)ȟ ʈʀ ɼʗʎʂ ʐɻ ʋʌʋʚɻ ʌɻʍʗɾʀʐɻʅ ʊɻʉʗ ʐʋ ʑɿʍʋɾʍɻʒʅʆʝ ɿʚʆʐʑʋ ʐʂʏ ʇʀʆʗʉʂʏȟ ʈʀ 

ʈʀɾɻʇʞʐʀʍʂ ʖʎʐʝʎʋ ʇʀʌʐʋʈʘʍʀʅɻ. 

ɫʐʂ ʎʑʉʘʔʀʅɻȟ ʐʋʌʋʃʀʐʋʞʉʐɻʅ ʆʝʈɼʋʅ (junctions) ʎʐʅʏ ʃʘʎʀʅʏ ʐʋʈʙʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʈʀ ʐʋ 

ɻʍʔʅʆʝȟ ɻɿʍʋʈʀʍʘʏȟ ʀʌʚʌʀɿʋ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ɉʡʎʐʀ ʉɻ ɿʅɻʐʂʍʂʃʋʞʉ ʋʅ ɻʍʔʅʆʘʏ ʃʘʎʀʅʏ ʌɻʍɻɾʖɾʙʏ 

ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉȟ ʎʐʅʏ ʀʊʝɿʋʑʏ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉɊȟ ʎʀ ʝʇʀʏ ʐʅʏ ʎʑʈɼʋʇʘʏ ʐʋʑ ʉʘʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ 

ɿʅʆʐʞʋʑ ʆɻʅ ʎʀ ʗʇʇʀʏ ʃʘʎʀʅʏ ʌʋʑ ʆʍʚʉʀʐɻʅ ɻʉɻɾʆɻʚʋȢ ɬʘʐʋʅʀʏ ʈʌʋʍʀʚ ʉɻ ʀʚʉɻʅ ʃʘʎʀʅʏ ʑɿʍʋʈʀʐʍʅʆʡʉ 

ʎʐɻʃʈʡʉȟ ʃʘʎʀʅʏ ʒʍɻɾʈʗʐʖʉȟ ʃʘʎʀʅʏ ʀɾʆʗʍʎʅʖʉ ʐʀʔʉʅʆʡʉ ʘʍɾʖʉ ɉʌȢʔȢ ɾʘʒʑʍʀʏɊ ʙ ʗʇʇʀʏ ʃʘʎʀʅʏ ʌʋʑ 

ʑʌʋɿʀʅʆʉʞʋʉʐɻʅ ɾʅɻ ʐʅʏ ɻʉʗɾʆʀʏ ʐʂʏ ʑɿʍɻʑʇʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏȢ ɲʇʇʀʏ ʌʅʃɻʉʘʏ ʃʘʎʀʅʏ ɻʒʋʍʋʞʉ ʎʀ 

ʌʀʍʅʋʔʘʏ ʝʌʋʑ ɻʇʇʗʁʋʑʉ ʐɻ ʒʑʎʅʋɾʍɻʒʅʆʗ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ʇʀʆʗʉʂʏȟ ʌʋʑ ʀʆʒʍʗʁʋʉʐɻʅ ʈʘʎʖ ʐʂʏ 

ʌɻʍɻʈʘʐʍʋʑ CN. 

ɚʉʗʉʐʂ ʆʗʃʀ ʆʝʈɼʋʑ ʔɻʍʗʎʎʋʉʐɻʅ ʋʅ ʑʌʋʇʀʆʗʉʀʏ (basinsɊ ʐʋʑ ʈʋʉʐʘʇʋʑ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏȟ 

ʌʋʑ ʀʚʐʀ ɿʅɻʐʂʍʋʞʉ ʐɻ ʝʍʅɻ ʐʖʉ ɻʍʔʅʆʡʉ ʑʌʋʇʀʆɻʉʡʉ ʙ ɻʌʋʐʀʇʋʞʉ ʆɻʐɻʐʈʙʎʀʅʏ ɻʑʐʡʉ ɉɿʂʇɻɿʙ 

ʆʗʃʀ ɻʍʔʅʆʙ ʑʌʋʇʀʆʗʉʂ ʀʌʅʈʀʍʚʁʀʐɻʅ ʎʀ ɿʞʋ ʙ ʆɻʅ ʌʀʍʅʎʎʝʐʀʍʀʏ ʑʌʋʇʀʆʗʉʀʏ ʐʋʑ ʈʋʉʐʘʇʋʑ HEC-

HMS)Ȣ ɣʗʃʀ ʑʌʋʇʀʆʗʉʂ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ɻʌʋʎʐʍɻɾɾʚʁʀʐɻʅ ʎʐʋʉ ɉʈʋʉɻɿʅʆʝɊ ʆʝʈɼʋ ʀʊʝɿʋʑ ʐʂʏ. ɜʀʉʅʆʗȟ ʂ 

ʔʗʍɻʊʂ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ɾʚʉʀʐɻʅ ʈʀ ɻʑʐʝʈɻʐɻ ʀʍɾɻʇʀʚɻȟ ʎʀ ʌʀʍʅɼʗʇʇʋʉ ɫɜɩȢ ɫʀ ʆʗʌʋʅʀʏȟ ʖʎʐʝʎʋȟ 

ʌʀʍʅʌʐʡʎʀʅʏȟ ʆʑʍʚʖʏ ʎʀ ʌʀɿʅʉʘʏ ʌʀʍʅʋʔʘʏȟ ʐɻ ʝʍʅɻ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ʔɻʍʗʎʎʋʉʐɻʅ ʔʀʅʍʋʆʚʉʂʐɻȟ ʆɻʃʡʏ 

ʐʋ ʕʂʒʅɻʆʝ ʈʋʉʐʘʇʋ ʑʕʋʈʘʐʍʖʉ ɿʀʉ ʌʀʍʅʘʔʀʅ ʀʌɻʍʆʙ ʌʇʂʍʋʒʋʍʚɻ ɾʅɻ ʐʋʉ ʆɻʃʋʍʅʎʈʝ ʐʂʏ 

ʆɻʐʀʞʃʑʉʎʂʏ ʐʂʏ ʍʋʙʏȢ ɥʅɻ ʗʇʇʂ ʌʍʋɼʇʂʈɻʐʅʆʙ ʌʀʍʚʌʐʖʎʂ ʀʚʉɻʅ ʂ ʌɻʍʀʈɼʋʇʙ ʐʀʔʉʅʆʡʉ ʘʍɾʖʉȟ ʝʌʖʏ 

ʋɿʅʆʗ ɻʉɻʔʡʈɻʐɻȟ ʌʋʑ ɿʂʈʅʋʑʍɾʋʞʉȟ ʎʀ ʆʗʐʋʕʂȟ ʐʀʔʉʂʐʋʞʏ ʑɿʍʋʆʍʚʐʀʏȢ ɱʎʐʝʎʋȟ ɻʉ ʑʌʗʍʔʋʑʉ 

ʀɾʆʗʍʎʅɻ ʘʍɾɻ ɻʌʋʔʘʐʀʑʎʂʏ ɉʋʔʀʐʋʚɊȟ ʌʋʑ ʌʍʋʒɻʉʡʏ ɿʀʉ ʈʌʋʍʀʚ ʉɻ ɻʉɻɾʉʖʍʚʎʀʅ ʐʋ ʕʂʒʅɻʆʝ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ʈʋʉʐʘʇʋ ʑʕʋʈʘʐʍʖʉȟ ʐɻ ɻʉɻʔʡʈɻʐɻ ɿʀʉ ʌɻʍʀʈʌʋɿʚʁʋʑʉ ʐʂ ʍʋʙȟ ʆɻʅ ʎʑʉʀʌʡʏ ɿʀʉ ʇʀʅʐʋʑʍɾʋʞʉ ʖʏ 

ʑɿʍʋʆʍʚʐʀʏȢ 

ɠ ɿʅɻɿʍʋʈʙ ʈʀʐɻʊʞ ɿʞʋ ʆʝʈɼʖʉ ʆɻʇʀʚʐɻʅ ʆʇʗɿʋʏ ʙ ʐʈʙʈɻ ʑɿɻʐʋʍʀʞʈɻʐʋʏ ʙ ɻʌʇʋʞʎʐʀʍɻ ʑɿɻʐʝʍʀʑʈɻ 

(reach)Ȣ ɠ ʐʋʌʋʇʋɾʚɻ ʐʋʑ ɿʅʆʐʞʋʑ ʋʍʚʁʀʐɻʅ ʌʇʙʍʖʏ ɻʌʝ ʐʋʉ ɻʉʗʉʐʂ ʆɻʅ ʆɻʐʗʉʐʂ ʆʝʈɼʋ ʆʗʃʀ 

ʑɿɻʐʋʍʀʞʈɻʐʋʏȢ ɚʉʗʉʐʂ ʆʗʃʀ ʆʝʈɼʋʑ ʈʌʋʍʋʞʉ ʉɻ ʎʑʈɼʗʇʇʋʑʉ ʘʉɻʏ ʙ ʌʀʍʅʎʎʝʐʀʍʋʅ ʆʇʗɿʋʅȟ ʀʉʡ 

ʆɻʐʗʉʐʂ ʀʌʅʐʍʘʌʀʐɻʅ ʉɻ ʊʀʆʅʉʗ ʘʉɻʏ ʆɻʅ ʈʝʉʋ ʆʇʗɿʋʏȢ ɚʆʝʈʂȟ ʆʗʃʀ ʆʇʗɿʋʏ ɿʅɻʎʔʚʁʀʅ ʈʚɻ ʆɻʅ ʈʝʉʋ 

ʑʌʋʇʀʆʗʉʂȟ ʂ ɻʌʋʍʍʋʙ ʐʂʏ ʋʌʋʚɻʏ ʈʀʐɻʎʔʂʈɻʐʚʁʀʐɻʅ ʎʀ ʑɿʍʋɾʍʗʒʂʈɻ ʀʅʎʝɿʋʑ ʐʋʑ ʆɻʐʗʉʐʂ ʆʝʈɼʋʑ. 

ɥʀ ʐʂʉ ʑʌʝʃʀʎʂ ɻʑʐʙȟ ʐʋ ʑɿɻʐʝʍʀʑʈɻ ʌʋʑ ɿʅɻʎʔʚʁʀʅ ʐʂʉ ʑʌʋʇʀʆʗʉʂ ʃʀʖʍʀʚʐɻʅ ȺʆʇʀʅʎʐʝȻȟ ʆɻʃʡʏ ɿʀʉ 

ʈʌʋʍʀʚ ʉɻ ɿʀʔʐʀʚ ʌʇʀʑʍʅʆʘʏ ʀʅʎʍʋʘʏ ɻʌʝ ʐʂʉ ʑʌʋʇʀʆʗʉʂʏȢ ɣɻʐʗ ʎʑʉʘʌʀʅɻȟ ʋʅ ʆʇʗɿʋʅ ʐʖʉ ɻʉʗʉʐʂ 

ʑʌʋʇʀʆɻʉʡʉ ɿʀʉ ʃʀʖʍʋʞʉʐɻʅ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ ʆɻʃʡʏ ɿʀʉ ʎʑʈʈʀʐʘʔʋʑʉ ʎʐʂ 

ɿʅʝɿʀʑʎʂ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʍʋʡʉ ɉɾʅɻ ʐʋʉ ʇʝɾʋ ɻʑʐʝ ɿʀʉ ʌʍʋʎʈʀʐʍʋʞʉʐɻʅ ʎʐʋʑʏ ʆʇʗɿʋʑʏ ʐʋʑ 

ʐʀʇʅʆʋʞ ɿʅʆʐʞʋʑɊ. ɬʋ ʐʀʇʅʆʝ ʑɿʍʋɾʍɻʒʅʆʝ ɿʚʆʐʑʋȟ ʌʋʑ ʎʐʂ ɾʀʉʅʆʙ ʌʀʍʚʌʐʖʎʂ ʀʚʉɻʅ ɿʀʉɿʍʋʀʅɿʋʞʏ 

ʐʞʌʋʑȟ ʆɻʐɻʇʙɾʀʅ ɻʌɻʍɻʚʐʂʐɻ ʎʐʋʉ ʘʉɻʉ ʆɻʅ ʈʋʉɻɿʅʆʝ ʆʝʈɼʋ ʀʊʝɿʋʑ ʐʂʏ ʇʀʆʗʉʂʏ (outlet). 

4.2 ɞɩɢɩɞɝɚ ɯɱɪɢɣɠɫ ɩɤɠɪɨɮɨɪɢɚɫ ɀ ɬɨɩɨɤɨɜɢɚ 

ɥʀ ʐʂʉ ɿʅɻɿʅʆɻʎʚɻ ʎʔʂʈɻʐʋʌʋʚʂʎʂʏȟ ʂ ʋʌʋʚɻ ɾʚʉʀʐɻʅ ɾʅɻ ʆʗʃʀ ʇʀʆʗʉʂ ɻʌʋʍʍʋʙʏȟ ɿʅɻʈʋʍʒʡʉʋʉʐɻʅ ʐɻ 

ʀʊʙʏ ʐʘʎʎʀʍɻ ʀʌʚʌʀɿɻ ʔʖʍʅʆʙʏ ʌʇʂʍʋʒʋʍʚɻʏ ʐʋʑ ɻʉʐʚʎʐʋʅʔʋʑ ʈʋʉʐʘʇʋʑ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏȡ 

¶ ɤʀʆʗʉʂ ɻʌʋʍʍʋʙʏ ʙ ʘʍɾʋ ɉproject) 

¶ ɣʝʈɼʋʅ (junctions)   

¶ ɭɿɻʐʋʍʀʞʈɻʐɻ (reaches)  

¶ ɭʌʋʇʀʆʗʉʀʏ (basins) 

ɜʅɻ ʐɻ ʌɻʍɻʌʗʉʖ ʀʌʚʌʀɿɻ ʑʌʋʇʋɾʚʁʋʉʐɻʅ ɉʙ ʀʆʐʅʈʡʉʐɻʅɊ ʐɻ ɾʀʖʈʀʐʍʅʆʗ ʆɻʅ ʑɿʍʋʇʋɾʅʆʗ ʈʀɾʘʃʂȟ ʈʀ 

ɼʗʎʂ ʐɻ ʋʌʋʚɻ ʀʆʐʅʈʡʉʐɻʅ ɉʙ ʑʌʋʇʋɾʚʁʋʉʐɻʅɊ ʐɻ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ HEC-HMS. 

ɠ ʐʋʌʋʇʋɾʚɻ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ʋʍʚʁʀʐɻʅ ʌʇʙʍʖʏ ʖʏ ʀʊʙʏȡ 

¶ ɠ ʎʑʉʋʇʅʆʙ ʇʀʆʗʉʂ ɻʌʋʍʍʋʙʏ ɻʌʋʍʍʘʀʅ ʎʐʋʉ ʘʉɻʉ ʆɻʅ ʈʋʉɻɿʅʆʝ ʐʀʇʅʆʝ ʆʝʈɼʋ ʀʊʝɿʋʑ. 

¶ ɚʌʝ ʆʗʃʀ ʆʝʈɼʋ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʊʀʆʅʉʗ ʘʉɻ ʆɻʅ ʈʝʉʋ ʑɿɻʐʝʍʀʑʈɻ ɉʈʀ ʀʊɻʚʍʀʎʂ 

ʐʋʉ ʐʀʇʅʆʝ ʆʝʈɼʋ ʀʊʝɿʋʑɊȢ 

¶ ɣʗʃʀ ʑɿɻʐʝʍʀʑʈɻ ʋʍʚʁʀʐɻʅ ɻʌʝ ʘʉɻʉ ɻʉʗʉʐʂ ʆɻʅ ʘʉɻʉ ʆɻʐʗʉʐʂ ʆʝʈɼʋȢ 

¶ ɣʗʃʀ ʑʌʋʇʀʆʗʉʂ ɻʑʐʙʏȟ ɻʌʋʍʍʘʀʅ ʎʀ ʘʉɻʉ ʆɻʅ ʈʝʉʋ ʆʝʈɼʋȢ 

¶ ɣʗʃʀ ʑʌʋʇʀʆʗʉʂ ɿʅɻʐʍʘʔʀʐɻʅ ɻʌʝ ʘʉɻ ʆɻʅ ʈʝʉʋ ʑɿɻʐʝʍʀʑʈɻȟ ʈʀ ʀʊɻʚʍʀʎʂ ʐʅʏ ɻʉʗʉʐʂ 

ʑʌʋʇʀʆʗʉʀʏ ʌʋʑ ɿʀʉ ɿʅɻʐʍʘʔʋʉʐɻʅ ɻʌʝ ʑɿɻʐʝʍʀʑʈɻȢ 

4.3 ɯɚɪɚɣɬɠɪɢɫɬɢɣɚ ɜɞɱɜɪɚɮɢɣɚ ɣɚɢ ɭɝɪɨɤɨɜɢɣɚ ɥɞɜɞɡɠ 

4.3.1 ɤʀʆʗʉʂ ɚʌʋʍʍʋʙʏ 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ, ʐɻ ʋʌʋʚɻ ʌɻʍʗɾʋʉʐɻʅ ɻʑʐʝʈɻʐɻ ʎʐʋ 

ʌʀʍʅɼʗʇʇʋʉ ʐʋʑ ɫɜɩȟ ʀʚʉɻʅȡ 

¶ ʘʆʐɻʎʂ 

¶ ʈʘʎʋ ʑʕʝʈʀʐʍʋ 

¶ ʈʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ  

ɚʆʝʈʂȟ ɻʌʝ ʐʂʉ ʐʋʌʋʇʋɾʚɻ ʐʋʑ ʈʋʉʐʘʇʋʑ ʀʚʉɻʅ ɾʉʖʎʐʝ ʐʋ ʑʕʝʈʀʐʍʋ ʐʋʑ ʆʝʈɼʋʑ ʀʊʝɿʋʑ ʐʂʏ ʇʀʆʗʉʂʏȢ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɥʀ ɼʗʎʂ ʐɻ ʌɻʍɻʌʗʉʖ ʈʀɾʘʃʂ ʀʆʐʅʈʗʐɻʅ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏȟ ɻʌʝ ʐʂʉ ʀʈʌʀʅʍʅʆʙ 

ʎʔʘʎʂ 'ÉÁÎÄÏÔÔÉ ɉ3.1). ɷʌʖʏ ʀʊʂɾʀʚʐɻʅ ʎʐʂʉ ʀʉʝʐʂʐɻ 3.3.1, ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʔʍʂʎʅʈʋʌʋʅʀʚʐɻʅ 

ʀʉɿʀʅʆʐʅʆʗȟ ɾʅɻ ʐʋʉ ʌʍʋʎɿʅʋʍʅʎʈʝ ʐʂʏ ɿʅʗʍʆʀʅɻʏ ʐʖʉ ʆɻʐɻʅɾʚɿʖʉ ʎʔʀɿʅɻʎʈʋʞȟ ʌʋʑ ʀʚʉɻʅ ʆʋʅʉʙ ɾʅɻ 

ʝʇʀʏ ʐʅʏ ʑʌʋʇʀʆʗʉʀʏ ʆɻʅ ɻʌʋʐʀʇʀʚ ɼɻʎʅʆʝ ʔʍʋʉʅʆʝ ʈʘɾʀʃʋʏ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏȢ ɚʆʝʈʂȟ 

ʔʍʂʎʅʈʋʌʋʅʀʚʐɻʅ ɾʅɻ ʐʋʉ ʌʍʋʎɿʅʋʍʅʎʈʝ ʐʋʑ ʔʍʝʉʋʑ ʍʋʙʏ ʐʖʉ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ 

ʌʋʑ ɻʌʋʐʀʇʀʚ ɿʀɿʋʈʘʉʋ ʀʅʎʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ɿʅʝɿʀʑʎʂʏ ɉʀʉʝʐʂʐɻ 3.5.4). 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʖʏ ʈʘʎʋ ʑʕʝʈʀʐʍʋ ʃʀʖʍʀʚʐɻʅȟ ɾʀʉʅʆʗȟ ʂ ʈʘʎʂ ʐʅʈʙ ʐʖʉ ʑʕʋʈʘʐʍʖʉ ʝʇʖʉ ʐʖʉ 

ʆʑʐʐʗʍʖʉ ʐʋʑ ʕʂʒʅɻʆʋʞ ʈʋʉʐʘʇʋʑ ʀɿʗʒʋʑʏȢ ɱʎʐʝʎʋȟ ʎʀ ʇʀʆʗʉʀʏ ʈʀ ʘʉʐʋʉɻ ɻʉʋʈʋʅʝʈʋʍʒʋ 

ɻʉʗɾʇʑʒʋ ɉʌȢʔȢ ʈʀɾʗʇʋ ʌʋʎʋʎʐʝ ʌʀɿʅʉʡʉ ʀʆʐʗʎʀʖʉȟ ʈʀ ɻʌʝʐʋʈʂ ɻʞʊʂʎʂ ʐʋʑ ʑʕʋʈʘʐʍʋʑ ɻʉʗʉʐʂɊȟ 

ʇɻʈɼʗʉʀʐɻʅȟ ʆɻʐʗ ʌʀʍʚʌʐʖʎʂȟ ʂ ɿʅʗʈʀʎʋʏ ʐʅʈʙ ʐʖʉ ʑʕʋʈʘʐʍʖʉȟ ʌʋʑ ʀʚʉɻʅ ʌʅʋ ɻʉʐʅʌʍʋʎʖʌʀʑʐʅʆʙȢ 

ɥʗʇʅʎʐɻȟ ʎʐʅʏ ʇʀʆʗʉʀʏ ɻʑʐʘʏ ʂ ɿʅʗʈʀʎʋʏ ʀʚʉɻʅ ɻʍʆʀʐʗ ʈʅʆʍʝʐʀʍʂ ʐʂʏ ʈʘʎʂʏ ʐʅʈʙʏȟ ʌʋʑ ʋɿʂɾʀʚ ʎʀ 

ɻʑʊʂʈʘʉʀʏ ɉʆɻʅ ʎʑʉʀʌʡʏ ʍʀɻʇʅʎʐʅʆʘʏȟ ɾʅɻ ʌʀɿʅʉʙ ʇʀʆʗʉʂɊ ʐʅʈʘʏ ʐʋʑ ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏȢ ɚʉʐʚʃʀʐɻȟ 

ʇɻʈɼʗʉʋʉʐɻʏ ʐʂ ʈʘʎʂ ʐʅʈʙ ʐʋʑ ʑʕʋʈʘʐʍʋʑȟ ʂ ʋʌʋʚɻ ʀʌʂʍʀʗʁʀʐɻʅ ɻʌʝ ʐʋ ʈʅʆʍʝ ʋʍʀʅʉʝ ʐʈʙʈɻ ʐʂʏ 

ʇʀʆʗʉʂʏȟ ʑʌʋʀʆʐʅʈʗʐɻʅ ʂ ʐʅʈʙ ʐʋʑ ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏȢ 

ɠ ʗʇʇʂ ʔʍʋʉʅʆʙ ʌɻʍʗʈʀʐʍʋʏ ʐʋʑ ʈʋʉʐʘʇʋʑ ʀʚʉɻʅ ʂ ʔʍʋʉʅʆʙ ɿʅɻʆʍʅʐʝʐʂʐɻ ʐʖʉ ʆɻʐɻʅɾʚɿʖʉ ʎʔʀɿʅɻʎʈʋʞȟ 

ʌʋʑ ʐɻʑʐʚʁʀʐɻʅ ʈʀ ʐʋ ʔʍʋʉʅʆʝ ɼʙʈɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏȢ ɷʌʖʏ ɻʉɻʒʘʍʃʂʆʀ ʎʐʂʉ ʀʉʝʐʂʐɻ 3.3.1ȟ ɾʀʉʅʆʗ 

ʇɻʈɼʗʉʀʐɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ρυ min. 

ɠ ʘʆʐɻʎʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʅʎʗɾʀʐɻʅ ʆɻʅ ʎʐʂʉ ʀʆʐʚʈʂʎʂ ʐʋʑ ʎʑʉʐʀʇʀʎʐʙ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ɉʀʊȢ 3.3), 

ʌʋʑ ʀʒɻʍʈʝʁʀʐɻʅ ʎʐʂʉ ɻʉɻɾʖɾʙ ʐʖʉ ʎʂʈʀʅɻʆʡʉ ʑʀʐʋɾʍɻʒʂʈʗʐʖʉ ʎʔʀɿʅɻʎʈʋʞ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ʎʀ 

ʀʌʅʒɻʉʀʅɻʆʗ. 

4.3.2 ɣʝʈɼʋʅ 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʝʈɼʖʉ ʀʚʉɻʅ ʋʅ ʎʑʉʐʀʐɻɾʈʘʉʀʏ ɉx, yɊ ʆɻʅ ʐʋ ʑʕʝʈʀʐʍʋ z, 

ʌʋʑ ʇɻʈɼʗʉʀʐɻʅ ɻʌʝ ʐʋ ɰɥɞȢ 

4.3.3 ɭɿɻʐʋʍʀʞʈɻʐɻ 

ɬʋ ʔɻʍɻʆʐʂʍʅʎʐʅʆʝ ɾʀʖʈʀʐʍʅʆʝ ʈʘɾʀʃʋʏ ʐʖʉ ʑɿɻʐʋʍʀʑʈʗʐʖʉ ʀʚʉɻʅ ʐʋ ʈʙʆʋʏ Lȟ ʌʋʑ ʑʌʋʇʋɾʚʁʀʐɻʅ 

ɻʑʐʝʈɻʐɻ ʎʐʋ ʌʀʍʅɼʗʇʇʋʉ ʐʋʑ ɫɜɩȢ 

ɜʅɻ ʆʗʃʀ ʑɿɻʐʝʍʀʑʈɻȟ ʋʍʚʁʀʐɻʅ ʐʋ ʈʋʉʐʘʇʋ ɿʅʝɿʀʑʎʂʏ ʆɻʅ ʋʅ ɻʉʐʚʎʐʋʅʔʀʏ ʌɻʍʗʈʀʐʍʋʅȢ ɜʅɻ ʐʂʉ ʀʌʅʇʋɾʙ 

ʐʋʑ ʎʔʙʈɻʐʋʏ ɿʅʝɿʀʑʎʂʏ ʔʍʂʎʅʈʋʌʋʅʀʚʐɻʅȟ ʖʏ ʀʉɿʀʅʆʐʅʆʝ ʈʘɾʀʃʋʏȟ ʂ ʈʘʎʂ ʆʇʚʎʂ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ, 

JȢ ɝʀɿʋʈʘʉʋʑ ʝʐʅ ɻʌʝ ʐʂʉ ʐʋʌʋʇʋɾʚɻ ʐʋʑ ɿʅʆʐʞʋʑ ʀʚʉɻʅ ɾʉʖʎʐʗ ʐɻ ʑʕʝʈʀʐʍɻ ʐʋʑ ɻʉʗʉʐʂ ʆɻʅ ʆɻʐʗʉʐʂ 

ʆʝʈɼʋʑȟ ʂ ʈʘʎʂ ʆʇʚʎʂ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ ʀʆʐʅʈʗʐɻʅ ɻʌʝ ʐʂ ʎʔʘʎʂ ɉ3.14). 

ɷʌʖʏ ʀʊʂɾʀʚʐɻʅ ʎʐʂʉ ʀʉʝʐʂʐɻ 3.5.1ȟ ʎʐʂ ɾʀʉʅʆʙ ʌʀʍʚʌʐʖʎʂ ɾʅɻ JЃρϷ ʀʌʅʇʘɾʀʐɻʅ ʐʋ ʎʔʙʈɻ ɿʅʝɿʀʑʎʂʏ 

-ÕÓËÉÎÇÕÍȟ ɿʅɻʒʋʍʀʐʅʆʗ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʈʘʃʋɿʋʏ ʐʂʏ ʔʍʋʉʅʆʙʏ ʑʎʐʘʍʂʎʂʏȢ 

ɣʋʅʉʙ ʌɻʍʗʈʀʐʍʋʏ ʐʖʉ ɿʞʋ ʈʀʃʝɿʖʉ ʀʚʉɻʅ ʂ ʔʍʋʉʅʆʙ ɻʌʝʎʐɻʎʂ ɣ, ʂ ʋʌʋʚɻ ʀʆʐʅʈʗʐɻʅ ʈʀ ɼʗʎʂ ʐʂʉ 

ʂʈʅʀʈʌʀʅʍʅʆʙ ʌʍʋʎʘɾɾʅʎʂ ʐʋʑ ʀɿɻʒʚʋʑ 3.5.4. ɠ ʌɻʍʗʈʀʐʍʋʏ ɻʑʐʙ ʀʊɻʍʐʗʐɻʅȟ ʈʀʐɻʊʞ ʗʇʇʖʉȟ ɻʌʝ ʐʋʑʏ 

ʔʍʝʉʋʑʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʇʀʆʗʉʂʏ ʆɻʅ ʐʂʏ ʌʇʘʋʉ ɻʉʗʉʐʂ ʑʌʋʇʀʆʗʉʂʏȟ ʆɻʅ ʆɻʐʗ ʎʑʉʘʌʀʅɻ 

ɿʅɻʒʋʍʋʌʋʅʀʚʐɻʅ ɾʅɻ ʆʗʃʀ ʑɿʍʋʇʋɾʅʆʝ ʎʀʉʗʍʅʋȢ ɫʐʋʑʏ ʑʌʋʇʋɾʅʎʈʋʞʏȟ ʑʌʀʅʎʘʍʔʀʐɻʅ ʆɻʅ ʂ ʌɻʍʗʈʀʐʍʋʏ 

ɼ ʐʂʏ ʎʔʘʎʂʏ ɉ3.29Ɋ ʌʋʑ ʀʚʉɻʅ ʆʋʅʉʙ ɾʅɻ ʝʇʋʑʏ ʐʋʑʏ ʆʇʗɿʋʑʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ. 

ɞʒʝʎʋʉ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʈʘʃʋɿʋʏ -ÕÓËÉÎÇÕÍȟ ɻʌɻʅʐʀʚʐɻʅȟ ɻʆʝʈʂȟ ʋ ʌʍʋʎɿʅʋʍʅʎʈʝʏ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ ʃ, 

ʌʋʑ ɾʀʉʅʆʗ ʇɻʈɼʗʉʀʐɻʅ ʚʎʂ ʈʀ πȢςπȢ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 39 

ɬʘʇʋʏȟ ɻʌɻʅʐʀʚʐɻʅ ʋ ʌʍʋʎɿʅʋʍʅʎʈʝʏ ʐʋʑ ʌʇʙʃʋʑʏ ʐʖʉ ʎʐʋʅʔʀʚʖʉ ɿʅɻʆʍʅʐʋʌʋʚʂʎʂʏ ʐʋʑ ʑɿɻʐʋʍʀʞʈɻʐʋʏ 

ɉʑʌʋ-ʆʇʗɿʋʅɊȟ ʌʋʑ ɾʚʉʀʐɻʅ ɾʅɻ ʇʝɾʋʑʏ ɻʍʅʃʈʂʐʅʆʙʏ ʀʑʎʐʗʃʀʅɻʏȢ ɬʋ ʌʇʙʃʋʏ ɻʑʐʝ ʀʆʐʅʈʗʐɻʅ ɻʌʝ ʐʂʉ 

ʀʊʚʎʖʎʂ ɉ3.24Ɋȟ ʎʑʉɻʍʐʙʎʀʅ ʐʂʏ ʌɻʍɻʈʘʐʍʋʑ ɣ. ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʎʀ ʑɿɻʐʋʍʀʞʈɻʐɻ ʈʅʆʍʋʞʏ ʈʙʆʋʑʏ 

ʆɻʅ ʈʀɾʗʇʂʏ ʆʇʚʎʂʏȟ ʋ ʔʍʝʉʋʏ ʍʋʙʏ ʀʉɿʘʔʀʐɻʅ ʉɻ ʀʚʉɻʅ ɻʍʆʀʐʗ ʈʅʆʍʝʐʀʍʋʏ ʐʋʑ ʔʍʋʉʅʆʋʞ ɼʙʈɻʐʋʏ ɝt. 

ɫʐʅʏ ʌʀʍʅʌʐʡʎʀʅʏ ɻʑʐʘʏȟ ɿʀʉ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ɿʅʝɿʀʑʎʂ ɉʐʋ ʑɿʍʋɾʍʗʒʂʈɻ ʈʀʐɻʒʘʍʀʐɻʅ ʖʏ ʘʔʀʅ ɻʌʝ 

ʐʋʉ ɻʉʗʉʐʂ ʎʐʋʉ ʆɻʐʗʉʐʂ ʆʝʈɼʋɊȢ 

4.3.4 ɭʌʋʇʀʆʗʉʀʏ 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ʀʚʉɻʅ ʂ ʘʆʐɻʎʂ ɚȟ ʐʋ ʈʘʎʋ ʑʕʝʈʀʐʍʋ zmȟ ʆɻʅ 

ʐʋ ʈʙʆʋʏ ʐʂʏ ʈʘɾʅʎʐʂ ɿʅɻɿʍʋʈʙʏ ʉʀʍʋʞ Lmaxȟ ʌʋʑ ʈʀʐʍʗʐɻʅ ɻʌʝ ʐʋ ʌʇʘʋʉ ɻʌʋʈɻʆʍʑʎʈʘʉʋ ʎʂʈʀʚʋ ʐʂʏ 

ʑʌʋʇʀʆʗʉʂʏ ʖʏ ʐʋʉ ʆʝʈɼʋ ʀʊʝɿʋʑ ʐʂʏ ɉʆɻʐȭ ɻʉʐʅʎʐʋʅʔʚɻ ʈʀ ʐʂ ʎʑʉʋʇʅʆʙ ʇʀʆʗʉʂ ɻʌʋʍʍʋʙʏɊ. ɬɻ ʈʀɾʘʃʂ 

ɻʑʐʗ ʑʌʋʇʋɾʚʁʋʉʐɻʅ ɻʑʐʝʈɻʐɻ ʎʐʋ ʌʀʍʅɼʗʇʇʋʉ ʐʋʑ ɫɜɩȢ ɚʆʝʈʂȟ ɻʌʝ ʐʂʉ ʐʋʌʋʇʋɾʚɻ ʐʋʑ ʈʋʉʐʘʇʋʑ 

ʀʚʉɻʅ ɾʉʖʎʐʝ ʐʋ ʑʕʝʈʀʐʍʋ ʐʋʑ ʆʝʈɼʋʑ ʀʊʝɿʋʑ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȢ 

ɜʅɻ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂȟ ʑʌʋʇʋɾʚʁʋʉʐɻʅ ɻʆʝʈʂȟ ʈʘʎʖ ʐʋʑ ɫɜɩȟ ʋʅ ʎʑʉʐʀʐɻɾʈʘʉʀʏ ɉxʆ, yʆɊ ʐʋʑ ʆʘʉʐʍʋʑ 

ɼʗʍʋʑʏ ʐʂʏȟ ʌʋʑ ʔʍʂʎʅʈʋʌʋʅʋʞʉʐɻʅ ʈʝʉʋ ɾʅɻ ʐʂʉ ʋʌʐʅʆʋʌʋʚʂʎʂ ʐʋʑ ʈʋʉʐʘʇʋʑ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ 

ɿʅʆʐʞʋʑ ʎʐʋ ʌʀʍʅɼʗʇʇʋʉ HEC-HMS. 

ɥʀ ɼʗʎʂ ʐʋʑ ɻʉʐʚʎʐʋʅʔʋʑʏ ʔʗʍʐʀʏ ʆɻʐɻʉʀʈʂʈʘʉʂʏ ʔʖʍʅʆʙʏ ʌʇʂʍʋʒʋʍʚɻʏ ɉɻʍʔʀʚɻ ʐʞʌʋʑ raster) ʐʂʏ 

ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʀʆʐʅʈʡʉʐɻʅ ʐɻ ʀʊʙʏ ʈʘʎɻ ʈʀɾʘʃʂȟ ʋʇʋʆʇʂʍʡʉʋʉʐɻʏ ʎʐʂʉ ʘʆʐɻʎʂ ʆʗʃʀ ʑʌʋʇʀʆʗʉʂʏȡ 

¶ ʋʅ ʌɻʍʗʈʀʐʍʋʅ ʇ, ɼ, ʆɻʅ ʂ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ 

¶ ʂ ʌɻʍʗʈʀʐʍʋʏ CNɢɢ ɾʅɻ ʎʑʉʃʙʆʀʏ ʑɾʍɻʎʚɻʏ ʐʞʌʋʑ ɢɢ 

ɭʌʀʉʃʑʈʚʁʀʐɻʅ ʝʐʅ ʋʅ ɿʞʋ ʌɻʍʗʈʀʐʍʋʅ ʐʂʏ ʎʑʉʗʍʐʂʎʂʏ ɿʅʗʍʆʀʅɻʏ ʐʂʏ ʝʈɼʍʅɻʏ ʆɻʈʌʞʇʂʏȟ ʌʋʑ ʀʌʚʎʂʏ 

ɻʌʋʐʀʇʋʞʉ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʀʚʉɻʅ ʎʐɻʃʀʍʘʏ ɾʅɻ ʝʇʂ ʐʂʉ ʀʌʅʆʍʗʐʀʅɻ ʆɻʅ ʚʎʀʏ ʈʀ ɻ = 

0.18 ʆɻʅ ʊ = 0.18. 

ɬʘʇʋʏȟ ʋʍʚʁʀʐɻʅ ʂ ɉʎʐɻʃʀʍʙɊ ɼɻʎʅʆʙ ɻʌʋʍʍʋʙ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʌʋʑ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ɿʅɻʒʋʍʋʌʋʅʀʚʐɻʅ 

ɾʅɻ ʐʅʏ ʐʍʀʅʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ʐʂʏ ʈʀʇʘʐʂʏȢ ɷʌʖʏ ʀʊʂɾʀʚʐɻʅ ʎʐʂʉ ʀʉʝʐʂʐɻ 3.4.4ȟ ʋʅ ʐʅʈʘʏ ʀʅɿʅʆʙʏ 

ʌɻʍʋʔʙʏ ʌʋʑ ʀʒɻʍʈʝʁʋʉʐɻʅ ʃʀʖʍʀʚʐɻʅ ʝʐʅ ɻʑʊʗʉʋʑʉ ʎʑʉɻʍʐʙʎʀʅ ʐʂʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏȢ ɨʅ ʐʅʈʘʏ 

ɻʑʐʘʏ ʌʋʇʇɻʌʇɻʎʅʗʁʋʉʐɻʅ ʀʌʚ ʐʂʉ ʘʆʐɻʎʂ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʋʌʝʐʀ ʌʍʋʆʞʌʐʀʅ ʋʅ ɻʉʐʚʎʐʋʅʔʀʏ ʐʅʈʘʏ ʐʂʏ 

ɼɻʎʅʆʙʏ ɻʌʋʍʍʋʙʏ Qbȟ ʎʀ ʈʋʉʗɿʀʏ ʌɻʍʋʔʙʏ ɉm3/ s). 

ɜʅɻ ʐʂ ɿʅɻʈʝʍʒʖʎʂ ʐʋʑ ʈʋʉʐʘʇʋʑ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ ʎʐʋ ʌʀʍʅɼʗʇʇʋʉ ʐʋʑ 

HEC-HMS ʑʌʋʇʋɾʚʁʋʉʐɻʅ ʐɻ ʀʊʙʏ ʈʀɾʘʃʂȡ 

¶ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏ ʆɻʐʗ 'ÉÁÎÄÏÔÔÉ ɉʀʊȢ 3.1) 

¶ ʋʅ ʌɻʍʗʈʀʐʍʋʅ CNɢ ʆɻʅ CNɢɢɢ ɾʅɻ ʎʑʉʃʙʆʀʏ ʑɾʍɻʎʚɻʏ ʐʞʌʋʑ ɢ ʆɻʅ ɢɢɢȟ ʈʘʎʖ ʐʖʉ ʎʔʘʎʀʖʉ ɉ3.7) 

ʆɻʅ ɉ3.8Ɋȟ ɻʉʐʚʎʐʋʅʔɻ 

¶ ʋʅ ʐʅʈʘʏ ʐʂʏ ʈʘɾʅʎʐʂʏ ɿʑʉʂʐʅʆʙʏ ʆɻʐɻʆʍʗʐʂʎʂʏȟ Sȟ ɾʅɻ ʐʅʏ ʐʍʀʅʏ ʎʑʉʃʙʆʀʏ ʑɾʍɻʎʚɻʏȟ ʈʘʎʖ ʐʂʏ 

ʎʔʘʎʂʏ ɉ3.6) 

¶ ʋʅ ʐʅʈʘʏ ʐʋʑ ʞʕʋʑʏ ɻʍʔʅʆʡʉ ʀʇʇʀʅʈʈʗʐʖʉȟ ha0ȟ ɾʅɻ ʐʅʏ ʐʍʀʅʏ ʎʑʉʃʙʆʀʏ ʑɾʍɻʎʚɻʏȟ ʌʋʑ ʎʐʂ 

ʈʀʇʘʐʂ ɾʀʉʅʆʗ ʇɻʈɼʗʉʋʉʐɻʅ ʚʎʀʏ ʈʀ ʐʋ ςπϷ ʐʂʏ ɻʉʐʚʎʐʋʅʔʂʏ ʈʘɾʅʎʐʂʏ ɿʑʉʂʐʅʆʙʏ 

ʆɻʐɻʆʍʗʐʂʎʂʏ 

¶ ʂ ʘʉʐɻʎʂ ɼʍʋʔʙʏ ɾʅɻ ɿʅʗʍʆʀʅɻ D ʆɻʅ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ɬ Ѐ υπȟ ρππ ʆɻʅ ρπππ ʘʐʂȟ ʌʋʑ 

ʀʆʐʅʈʗʐɻʅ ʈʘʎʖ ʐʂʏ ʝʈɼʍʅɻʏ ʆɻʈʌʞʇʂʏ ɉ3.2Ɋ ʆɻʅ ɻʉɻʒʘʍʀʐɻʅ ʎʀ ȺʈʘʎʀʏȻ ʎʑʉʃʙʆʀʏ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 40 

¶ ʂ ʔɻʍɻʆʐʂʍʅʎʐʅʆʙ ʘʉʐɻʎʂ ɼʍʋʔʙʏ ɾʅɻ ɿʅʗʍʆʀʅɻ D ʆɻʅ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬ Ѐ υ ʘʐʂȟ ʈʘʎʖ 

ʐʂʏ ʝʈɼʍʅɻʏ ʆɻʈʌʞʇʂʏ ɉ3.2Ɋȟ ʌʋʑ ʔʍʂʎʅʈʋʌʋʅʀʚʐɻʅ ʎʐʅʏ ɻʉɻɾʖɾʘʏ ʐʋʑ ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏ 

¶ ʋʅ ɻʉʂɾʈʘʉʋʅ ʔʍʝʉʋʅ ʎʑɾʆʘʉʐʍʖʎʂʏ ʌʋʑ ʀʆʐʅʈʡʉʐɻʅ ʈʘʎʖ ʐʂʏ ʎʔʘʎʂʏ ɉ3.11Ɋȟ ʈʀ ɼʗʎʂ ʐʋʉ 

ʔʍʝʉʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʆɻʐʗ 'ÉÁÎÄÏÔÔÉȟ ʐʂʉ ʘʉʐɻʎʂ ɼʍʋʔʙʏ ȺɻʉɻʒʋʍʗʏȻ ɾʅɻ ɬ = 5 ʘʐʂ 

¶ ʋʅ ʔʍʝʉʋʅ ʑʎʐʘʍʂʎʂʏȟ tLȟ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʌʋʑ ʀʆʐʅʈʡʉʐɻʅ ʖʏ ʐʋ φπϷ ʐʖʉ ɻʉʐʚʎʐʋʅʔʖʉ ʔʍʝʉʖʉ 

ʎʑɾʆʘʉʐʍʖʎʂʏ 

¶ ʋʅ ʔʍʝʉʋʅ ɻʉʝɿʋʑȟ tpȟ ʐʖʉ ʎʑʉʃʀʐʅʆʡʉ ʈʋʉɻɿʅɻʚʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ʐʖʉ ʀʉʉʘɻ ʑɿʍʋʇʋɾʅʆʡʉ 

ʎʀʉɻʍʚʖʉȟ ʌʋʑ ʀʆʐʅʈʡʉʐɻʅ ʈʀ ɼʗʎʂ ʐʋʉ ɻʉʂɾʈʘʉʋ ʔʍʝʉʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʋʑ ɻʉʐʚʎʐʋʅʔʋʑ 

ʎʀʉɻʍʚʋʑ ʆɻʅ ʐʂ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏȟ ʎʞʈʒʖʉɻ ʈʀ ʐʂ ʎʔʘʎʂ ɉ3.9) 

¶ ʋʅ ʔʍʝʉʋʅ ɼʗʎʂʏȟ tbȟ ʐʖʉ ʎʑʉʃʀʐʅʆʡʉ ʈʋʉɻɿʅɻʚʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉȟ ʌʋʑ ʇɻʈɼʗʉʋʉʐɻʅ ʖʏ ʐʋ 

ʌʀʉʐɻʌʇʗʎʅʋ ʐʖʉ ɻʉʐʚʎʐʋʅʔʖʉ ʔʍʝʉʖʉ ɻʉʝɿʋʑ 

¶ ʋʅ ʌɻʍʋʔʘʏ ɻʅʔʈʙʏ, Qp, ʐʖʉ ʎʑʉʃʀʐʅʆʡʉ ʈʋʉɻɿʅɻʚʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ʐʖʉ ʀʉʉʘɻ 

ʑɿʍʋʇʋɾʅʆʡʉ ʎʀʉɻʍʚʖʉȟ ʌʋʑ ʀʆʐʅʈʡʉʐɻʅ ʈʀ ɼʗʎʂ ʐʋʉ ʔʍʝʉʋ ɻʉʝɿʋʑ ʐʋʑ ɻʉʐʚʎʐʋʅʔʋʑ 

ʎʀʉɻʍʚʋʑ ʆɻʅ ʐʂʉ ʘʆʐɻʎʂ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏȟ ʎʞʈʒʖʉɻ ʈʀ ʐʂ ʎʔʘʎʂ ɉ3.10) 

ɬɻ ʈʀɾʘʃʂ ɚ, Qb, S, ha0 ʆɻʅ tLȟ ʆɻʃʡʏ ʆɻʅ ʐɻ ʑʀʐʋɾʍɻʒʙʈɻʐɻ ʎʔʀɿʅɻʎʈʋʞ ʐʖʉ ʀʉʉʘɻ ʑɿʍʋʇʋɾʅʆʡʉ 

ʎʀʉɻʍʚʖʉȟ ʐɻ ʋʌʋʚɻ ʌɻʍʗɾʋʉʐɻʅ ʈʀ ʐʂ ʈʀʃʋɿʋʇʋɾʚɻ ʐʂʏ ʀʉʝʐʂʐɻʏ 3.3, ɻʌʋʐʀʇʋʞʉ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ 

ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʈʋʉʐʘʇʋʑ ʌʋʑ ʑʇʋʌʋʅʀʚ ʐʋ ʇʋɾʅʎʈʅʆʝ HEC-HMS. 
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ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 41 

5  ɭɝɪɨɤɨɜɢɣɠ ɩɪɨɫɨɥɨɢɱɫɠ ɤɞɣɚɦɱɦ 

ɚɩɨɪɪɨɠɫ ɭɝ ɝɭɬɢɣɠɫ ɫɬɞɪɞɚɫ ɞɤɤɚɝɚɫ 

5.1 ɯɚɪɚɣɬɠɪɢɫɬɢɣɚ ɤɞɣɚɦɱɦ ɚɩɨɪɪɨɠɫ 

ɝʅɻʈʋʍʒʡʉʋʉʐɻʅ 20ȟ ʎʑʉʋʇʅʆʗȟ ʑɿʍʋʇʋɾʅʆʗ ʎʑʎʐʙʈɻʐɻȟ ʈʀ ɿʅɻʒʋʍʀʐʅʆʗ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗȢ ɫʀ ɻʑʐʗ 

ʌʀʍʅʇɻʈɼʗʉʋʉʐɻʅ ʋʅ ʇʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ʐʖʉ ʐʍʅʡʉ ʈʀɾʗʇʖʉ ʌʋʐɻʈʡʉ ʈʝʉʅʈʂʏ ʍʋʙʏ ɉɥʝʍʉʋʏȟ ɞʞʂʉʋʏȟ 

ɚʔʀʇʡʋʏɊȟ ʈʅʆʍʝʐʀʍʀʏ ʇʀʆʗʉʀʏ ɉʙ ʎʑʎʐʙʈɻʐɻ ʇʀʆɻʉʡʉɊ ʑɿɻʐʋʍʀʑʈʗʐʖʉ ɿʅɻʇʀʚʌʋʑʎɻʏ ʙ ʀʒʙʈʀʍʂʏ 

ʍʋʙʏȟ ʆɻʃʡʏ ʆɻʅ ʆʇʀʅʎʐʘʏ ɉʀʉɿʋʍʋʛʆʘʏɊ ʇʀʆʗʉʀʏȟ ʋʅ ʋʌʋʚʀʏ ɻʌʋʍʍʘʋʑʉ ʎʀ ʇʚʈʉʀʏ ɉʎʞʎʐʂʈɻ ɬʍʅʔʖʉʚɿɻʏ-

ɤʑʎʅʈɻʔʚɻʏȟ ɛʋʑʇʆɻʍʚɻȟ ɚʈɼʍɻʆʚɻ). ɬɻ ʝʍʅɻ ʐʖʉ ʑɿʍʋʇʋɾʅʆʡʉ ʎʑʎʐʂʈʗʐʖʉ ɉʈʀʈʋʉʖʈʘʉʀʏ ʇʀʆʗʉʀʏ ʙ 

ʎʑʎʐʙʈɻʐɻ ʇʀʆɻʉʡʉ) ʒɻʚʉʋʉʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-1ȟ ʀʉʡ ʐɻ ɾʀʉʅʆʗ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʋʑʏ 

ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-1. ɯɻʍɻʆʐʂʍʅʎʐʅʆʝ ʐʂʏ ʌʀʍʅʋʔʙʏ ʀʚʉɻʅ ʂ ʞʌɻʍʊʂ ʈʀɾʗʇʖʉ ʐɻʈʅʀʑʐʙʍʖʉȟ 

ʎʑɾʆʀʆʍʅʈʘʉɻ ʐʖʉ ʑɿʍʀʑʐʅʆʡʉ ʐɻʈʅʀʑʐʙʍʖʉ ʐʂʏ ɞɭɝɚɩ ʎʐʋʉ ɥʝʍʉʋ ʆɻʅ ʐʖʉ ɞʞʂʉʋȟ ʆɻʅ ʐʖʉ ʌʘʉʐʀ 

ʑɿʍʋʂʇʀʆʐʍʅʆʡʉ ʐɻʈʅʀʑʐʙʍʖʉ ʐʂʏ ɝɞɠ ʎʐʋʉ ɚʔʀʇʡʋ ɉɩʇɻʎʐʙʍɻʏȟ ɥʀʎʋʔʡʍɻȟ ɣʍʀʈɻʎʐʗȟ ɣɻʎʐʍʗʆʅȟ 

ɫʐʍʗʐʋʏɊȢ ɠ ʌɻʍʀʈɼʋʇʙ ʐʖʉ ʐɻʈʅʀʑʐʙʍʖʉ ɿʂʈʅʋʑʍɾʀʚ ʎʂʈɻʉʐʅʆʙ ɻʉʗʎʔʀʎʂ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʍʋʡʉȟ 

ʂ ʋʌʋʚɻ ʌʍʋʎʋʈʋʅʡʉʀʐɻʅ ʎʐʋ ʑɿʍʋʇʋɾʅʆʝ ʈʋʉʐʘʇʋȟ ʈʀ ʔʍʙʎʂ ʆɻʐʗʇʇʂʇʖʉ ʎʔʂʈʗʐʖʉ ɿʅʝɿʀʑʎʂʏ. 

ɫʐʋ ʆʀʒʗʇɻʅʋ ɻʑʐʝ ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʆɻʅ ʐɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʇʀʆɻʉʡʉ 

ʐʋʑ ɭɝ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ ɉʀʆʐʝʏ ɻʌʝ ʐʂ ʇʀʆʗʉʂ ʐʋʑ ɚʔʀʇʡʋʑȟ ʌʋʑ ʇʝɾʖ ʐʂʏ ʈʀɾʗʇʂʏ ʘʆʐɻʎʂʏ 

ʆɻʅ ʌʋʇʑʌʇʋʆʝʐʂʐʗʏ ʐʂʏ ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʊʀʔʖʍʅʎʐʗȟ ʎʐʋ ɣʀʒʗʇɻʅʋ 6)ȟ ʆɻʅ ɿʚʉʋʉʐɻʅ ʐɻ 

ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ɻʉʗ ʇʀʆʗʉʂ ʙ ʎʞʎʐʂʈɻ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏȢ ɬɻ ɻʉɻʇʑʐʅʆʗ ɿʀɿʋʈʘʉɻ 

ʐʂʏ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ɉɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ɻʌʋʐʀʇʘʎʈɻʐɻ ʈʋʉʐʘʇʋʑȟ ʎʀ ʈʋʍʒʙ ʌʅʉʗʆʖʉ 

ʆɻʅ ɾʍɻʒʂʈʗʐʖʉɊ ʌɻʍʋʑʎʅʗʁʋʉʐɻʅ ʎʐɻ ɻʉʐʚʎʐʋʅʔɻ ʌɻʍɻʍʐʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-1 ɤʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ɭɝ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɳʆʐɻʎʂ ɉkm 2) ɭʌʋʇʀʆʗʉʀʏ ɩɻʍʗʍʐʂʈɻ 

1000 ɥʝʍʉʋʏ 944.4 41 ɩρ 

2000 ɪʘʈɻʐɻ ɞʑʌʗʇʅʋʑ 19.9 3 ɩς 

3000 ɪʘʈɻʐɻ ɦɻʑʌʗʆʐʋʑ 120.2 17 ɩσ 

4000 ɞʞʂʉʋʏ 1094.3 56 ɩτ 

5000 ɬʍʅʔʖʉʚɿɻ-ɤʑʎʅʈɻʔʚɻ 772.6 24 ɩυ 

6000 ɚʔʀʇʡʋʏ 4844.5 97 ɩφ 

7000 ɛʋʑʇʆɻʍʚɻ 139.9 27 ɩχ 

8000 ɯʗɼʋʏ 363.0 10 ɩψ 

9000 ɥʌʝʐʋʆʋʏ 29.3 4 ɩω 

10000 ɧʂʍʝʍʀʈɻ 124.3 11 ɩρπ 

11000 ɚʈɼʍɻʆʚɻ 108.7 5 ɩρρ 

12000 ɜʀʍʋʌʝʍʋʏ 226.9 9 ɩρς 

13000 ɚɾʍʅʇʅʗʏ 30.6 1 ɩρσ 

14000 ɣʗʐʖ ɛɻʎʅʇʅʆʙ 41.4 1 ɩρτ 

15000 ɣɻʍʌʀʉʂʎʅʡʐʂʏ 185.5 5 ɩρυ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɳʆʐɻʎʂ ɉkm 2) ɭʌʋʇʀʆʗʉʀʏ ɩɻʍʗʍʐʂʈɻ 

16000 ɛʋʑʐʋʑʈʅʗʏ 49.9 1 ɩρφ 

17000 ɦʙʎʎʂʏ 92.1 4 ɩρχ 

18000 ɪʘʈɻʐɻ ɣɻʐʋʞʉɻʏ-ɚʀʐʋʞ 147.8 2 ɩρψ 

19000 ɪʘʈɻ ɩʇɻɾʅʗʏ 11.6 1 ɩρω 

20000 ɵʉɻʔʋʏ 353.8 9 ɩςπ 

 

ɞʅʆʝʉɻ 5-1 ɤʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ɭɝ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ 

  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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5.2 ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɥɨɪɦɨɭ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʐʋʑ ʌʋʐɻʈʋʞ ɥʝʍʉʋʑ ʌʀʍʅʇɻʈɼʗʉʀʅ 

41 ʑʌʋʇʀʆʗʉʀʏȟ 23 ʆʝʈɼʋʑʏ ʆɻʅ 22 ʆʇʗɿʋʑʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ ɫʐʋʉ ʆʝʈɼʋ J10 ɼʍʚʎʆʀʐɻʅ 

ʐʋ ʒʍʗɾʈɻ ʐʋʑ ɥʝʍʉʋʑ, ʌʋʑ ɻʌʋʐʀʇʀʚ ʘʉɻ ɻʌʝ ʐɻ ɼɻʎʅʆʝʐʀʍɻ ʘʍɾɻ ʐʋʑ ʑɿʍʋɿʋʐʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ 

ʐʂʏ ɞɭɝɚɩȢ ɚʉʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏ ɻʉɻʌʐʞʎʎʀʐɻʅ ʋ ʋʈʡʉʑʈʋʏ ʐɻʈʅʀʑʐʙʍɻʏȟ ʈʘɾʅʎʐʂʏ ʘʆʐɻʎʂʏ ɉʎʐʂʉ 

ɻʉʡʐɻʐʂ ʎʐʗʃʈʂ ʇʀʅʐʋʑʍɾʚɻʏɊ 19.9 km2Ȣ ɠ ʇʀʆʗʉʂ ɻʌʋʍʍʋʙʏ ɻʉʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏ ʘʔʀʅ ʘʆʐɻʎʂ 

588.1 km2Ȣ ɫʐʋ ʈʋʉʐʘʇʋ ʌʍʋʎʋʈʋʅʡʉʀʐɻʅ ʋ ʆʞʍʅʋʏ ʆʇʗɿʋʏ ʐʋʑ ɥʝʍʉʋʑȟ ʆɻʃʡʏ ʆɻʅ ʋʅ ʎʂʈɻʉʐʅʆʝʐʀʍʋʅ 

ʌɻʍɻʌʝʐɻʈʋʚ ʐʋʑȟ ʌʋʑ ʀʚʉɻʅ ʋ ɣʝʆʆʅʉʋʏ ɉʆʇʗɿʋʏ R1918), ʂ ɥʌʀʇʀʒʚʐʎɻ ɉʆʇʗɿʋʏ R2120), ʐʋ ʍʘʈɻ 

ɤʅʈʉʅʐʎʅʗʉʋ ɉʆʇʗɿʋʏ R227) ʆɻʅ ʋ ʔʀʚʈɻʍʍʋʏ ɥʗʉɿʂʇʋ ɉʆʇʗɿʋʏ RςσςɊȢ ɨ ʐɻʈʅʀʑʐʙʍɻʏ ʎʔʂʈɻʐʚʁʀʐɻʅ 

ʎʐʂ ʎʑʈɼʋʇʙ ʐʋʑ ʆʞʍʅʋʑ ʆʇʗɿʋʑ ʈʀ ʐɻ ʍʘʈɻʐɻ ɣʝʆʆʅʉʋ ʆɻʅ ɥʌʀʇʀʒʚʐʎɻȢ ɨʅ ʆʇʗɿʋʅ R1312, R2012, 

R1211, R1811 ʆɻʅ R1110 ʀʌʅʆɻʇʞʌʐʋʉʐɻʅ ɻʌʝ ʐʋʉ ʐɻʈʅʀʑʐʙʍɻȢ ɣɻʐʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏȟ ʋ ʌʋʐɻʈʝʏ 

ʍʘʀʅ ʆɻʐʗ ʈʙʆʋʏ ʐʂʏ ɿʅɻɿʍʋʈʙʏ J10-J9-J8-J7-J6-J5-J4-J3-J2-J1, ʀʉʡ ʀʆɼʗʇʀʅ ʎʐʋʉ ɣʋʍʅʉʃʅɻʆʝ ɣʝʇʌʋ, 

ɻʉɻʐʋʇʅʆʗ ʐʂʏ ɦɻʑʌʗʆʐʋʑ. ɠ ɟɝɭɣɩ ʆɻʇʞʌʐʀʅ ʈʅʆʍʝ ʈʝʉʋ ʐʈʙʈɻ ʐʂʏ ʇʀʆʗʉʂʏȟ ʆɻʐʗʉʐʂ ʐʋʑ ʆʝʈɼʋʑ 

J3. 

ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ɿʅʝɿʀʑʎʂʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʌʝ ʐʋʉ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ 

ɥʝʍʉʋʑȟ ɾʚʉʀʐɻʅ ʂ ʌɻʍɻɿʋʔʙ ʝʐʅ ʆɻʐʗ ʐʂʉ ʘʉɻʍʊʂ ʝʇʖʉ ʐʖʉ ʀʌʀʅʎʋɿʚʖʉ ɼʍʋʔʙʏȟ ʋ ʐɻʈʅʀʑʐʙʍɻʏ ʀʚʉɻʅ 

ʎʀ ʌʇʙʍʂ ʌʇʙʍʖʎʂ ɉʎʐʗʃʈʂ ʑʌʀʍʔʀʚʇʅʎʂʏȟ ϹτσυȢπ mɊȟ ʀʉʡ ʆɻʃȭ ʝʇʂ ʐʂ ɿʅʗʍʆʀʅɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏ 

ɿʀʉ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ʗʇʇʂ ʀʆʍʋʙ ʉʀʍʋʞ ɉʎʐʂʉ ʌʍʋʆʀʅʈʘʉʂ ʌʀʍʚʌʐʖʎʂȟ ɿʑʉɻʐʝʐʂʐɻ ʀʆʍʋʙʏ ʑʌʗʍʔʀʅ 

ʈʝʉʋ ʌʍʋʏ ʐʋ ʆɻʉʗʇʅ ʐʋʑ ɥʝʍʉʋʑȟ ʂ ʌɻʍʋʔʀʐʀʑʐʅʆʝʐʂʐɻ ʐʋʑ ʋʌʋʚʋʑ ʀʚʉɻʅ ʌʋʇʞ ʈʅʆʍʙȟ ʎʑɾʆʍʅʐʅʆʗ ʈʀ 

ʐɻ ʈʀɾʘʃʂ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʌɻʍʋʔʡʉɊȢ ɠ ɿʅʝɿʀʑʎʂ ɾʚʉʀʐɻʅ ɻʌʝ ʀʇʀʞʃʀʍʋ ʑʌʀʍʔʀʇʅʎʐʙȟ ɾʅɻ ʐʋʉ ʋʌʋʚʋ 

ʇɻʈɼʗʉʀʐɻʅ ʀʉʀʍɾʝ ʌʇʗʐʋʏ b = 39.0 m ʆɻʅ ʎʑʉʐʀʇʀʎʐʙʏ ɻʌʖʇʀʅʡʉ c = 2.1Ȣ ɠ ʐʅʈʙ ɻʑʐʙ ʀʆʐʅʈʙʃʂʆʀ ʈʀ 

ɼʗʎʂ ʐʂʉ ʌɻʍʋʔʙ ʎʔʀɿʅɻʎʈʋʞ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙ ɉρσππ m3/ sɊȟ ʌʋʑ ɻʉʐʅʎʐʋʅʔʀʚ ʎʀ ɻʉʡʐɻʐʂ ʎʐʗʃʈʂ 

ʌʇʂʈʈʞʍɻʏ ϹττσȢυ m ɉʑɿʍɻʑʇʅʆʝ ʒʋʍʐʚʋ ψȢυ mɊȢ ɬʘʇʋʏȟ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ 

ʐʋʑ ʐɻʈʅʀʑʐʙʍɻȟ ʐʋ ɾʍʗʒʂʈɻ ʐʂʏ ʋʌʋʚɻʏ ɿʚʉʀʐɻʅ ʎʐʂʉ ɞʅʆʝʉɻ 5-2. ɠ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ 

ʆɻʐɻʍʐʚʎʐʂʆʀ ʈʀ ɼʗʎʂ ɿʀɿʋʈʘʉɻ ʐʂʏ ɞɭɝɚɩȟ ʃʀʖʍʡʉʐɻʏ ʇʋɾɻʍʅʃʈʅʆʙ ʌɻʍʀʈɼʋʇʙ ʈʀʐɻʊʞ ɾʉʖʎʐʡʉ 

ʁʀʑɾʡʉ ʎʐʗʃʈʂʏ ʆɻʅ ʀʌʅʒʗʉʀʅɻʏ ɉɞʑʎʐʍɻʐʅʗɿʂʏ ʆɻʅ ɥɻʈʗʎʂʏȟ ςππτɊȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-3.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 944.4 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =906 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 83.9 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 10.5 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 48 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.908. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-2 ʆɻʅ 5-3ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʂʏ ʎʑʉʋʇʅʆʙʏ 

ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻʏ 5-4Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩρ ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ 

ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ 

ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 44 

 

ɞʅʆʝʉɻ 5-2 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐɻʈʅʀʑʐʙʍɻ ɥʝʍʉʋʑ  

ɉʎʐʘʕʂ ʑʌʀʍʔʀʅʇʅʎʐʙ +435.0 m) 

ɩʚʉɻʆɻʏ 5-2 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21 ɥɨɪɦɨɫ ρ J2 J1 5.568 0.0037 

R32 ɥɨɪɦɨɫ ρ J3 J2 1.865 0.0052 

R43 ɥɨɪɦɨɫ ρ J4 J3 4.663 0.0068 

R54 ɥɨɪɦɨɫ ρ J5 J4 2.081 0.0086 

R65 ɥɨɪɦɨɫ ρ J6 J5 5.463 0.0075 

R76 ɥɨɪɦɨɫ ρ J7 J6 7.382 0.0094 

R87 ɥɨɪɦɨɫ ς J8 J7 7.073 0.0110 

R98 ɥɨɪɦɨɫ ς J9 J8 3.258 0.0078 

R109 ɥɨɪɦɨɫ ς J10 J9 3.453 0.0307 

R1110  J11 J10 3.297 0.0018 

R1211  J12 J11 1.686 0.0001 

R1312 ɥɨɪɦɨɫ σ J13 J12 5.116 0.0032 

R1413 ɥɨɪɦɨɫ σ J14 J13 6.320 0.0131 

R1514 ɥɨɪɦɨɫ σ J15 J14 2.184 0.0131 

R1615 ɥɨɪɦɨɫ σ J16 J15 6.469 0.0190 

R1716 ɥɨɪɦɨɫ σ J17 J16 5.126 0.0353 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 45 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R1811  J18 J11 4.133 0.0040 

R1918 ɣɨɣɣɢɦɨɫ J19 J18 6.120 0.0192 

R2012  J20 J12 6.548 0.0024 

R2120 ɥɩɞɤɞɮɢɬɫɚ J21 J20 3.215 0.0046 

R227 ɤɢɥɦɢɬɫɢɚɦɨ J22 J7 2.971 0.0260 

R232 ɥɚɦɝɠɤɨ J23 J2 8.254 0.0162 

 

ɩʚʉɻʆɻʏ 5-3 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0421FR001001 EL0421FR00001 R21 J1 7.911 93.7 0.00 7.009 

EL0421FR001002 EL0421FR00001 R32 J2 7.129 425.6 21.32 6.775 

EL0421FR001003 EL0421FR00001 R43 J3 10.090 295.6 29.64 6.285 

EL0421FR001004 EL0421FR00001 R54 J4 2.730 301.1 64.10 3.515 

EL0421FR001005 EL0421FR00001 R65 J5 18.094 534.7 80.56 9.127 

EL0421FR001006 EL0421FR00001 R76 J6 33.488 534.3 120.13 11.238 

EL0421FR001007 EL0421FR00001 R87 J7 33.813 672.8 185.95 13.555 

EL0421FR001008 EL0421FR00001 R98 J8 8.144 512.5 268.22 4.787 

EL0421FR001009 EL0421FR00001 R109 J9 9.958 608.4 295.51 6.779 

EL0421FR001010 EL0421FR00001 R1110 J10 28.767 663.2 424.34 9.380 

EL0421FR001011 EL0421FR00001 R1211 J11 2.417 482.7 426.50 2.152 

EL0421FR001012 EL0421FR00001 R1312 J12 33.856 901.3 426.32 6.322 

EL0421FR001013 EL0421FR00001 R1413 J13 34.089 1202.9 426.89 12.889 

EL0421FR001014 EL0421FR00001 R1514 J14 11.339 1084.3 506.20 8.665 

EL0421FR001015 EL0421FR00001 R1615 J15 20.476 1145.5 535.96 12.593 

EL0421FR001016 EL0421FR00001 R1716 J16 15.218 1127.7 649.01 9.891 

EL0421FR001017 EL0421FR00001  J17 31.996 1462.5 810.74 12.929 

EL0421FR001018 EL0421FR00001  J17 15.194 1219.9 808.97 10.062 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0421FR001019 EL0421FR00001  J17 21.206 1435.9 801.86 10.446 

EL0421FR001020 EL0421FR00001  J15 12.172 1426.7 546.41 7.328 

EL0421FR001021 EL0421FR00001  J16 25.705 1191.3 652.68 14.505 

EL0421FR001022 EL0421FR00001  J16 24.357 1321.6 649.76 11.793 

EL0421FR001023 EL0421FR00001  J14 13.311 1379.3 506.60 7.566 

EL0421FR001024 EL0421FR00001  J18 30.280 1087.2 426.91 12.637 

EL0421FR001025 EL0421FR00001  J19 69.371 1237.0 539.35 16.158 

EL0421FR001026 EL0421FR00001  J9 14.945 850.6 295.09 8.272 

EL0421FR001027 EL0421FR00001  J22 17.743 938.5 267.16 9.104 

EL0421FR001028 EL0421FR00001  J22 35.533 944.7 267.75 11.586 

EL0421FR001029 EL0421FR00001  J6 42.481 864.1 121.14 13.746 

EL0421FR001030 EL0421FR00001  J5 20.528 877.9 83.24 10.152 

EL0421FR001031 EL0421FR00001  J4 24.205 673.2 63.75 9.683 

EL0421FR001032 EL0421FR00001 R2012 J12 56.613 974.8 426.44 13.260 

EL0421FR001033 EL0421FR00001 R2120 J21 28.555 798.6 422.90 9.894 

EL0421FR001034 EL0421FR00001  J21 57.329 760.0 437.71 10.960 

EL0421FR001035 EL0421FR00001  J9 27.474 812.0 295.04 10.815 

EL0421FR001036 EL0421FR00001  J23 22.526 552.4 153.47 9.613 

EL0421FR001037 EL0421FR00001 R232 J2 26.526 267.1 16.65 10.788 

EL0421FR001038 EL0421FR00001 R1918 J18 16.839 712.7 426.70 8.200 

EL0421FR001039 EL0421FR00001  J8 11.675 722.0 269.48 6.810 

EL0421FR001040 EL0421FR00001 R227 J7 8.830 536.5 187.11 6.277 

EL0421FR001041 EL0421FR00001 R1811 J11 11.464 661.9 426.12 4.725 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 5-3 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ ʆɻʅ 

ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

 

  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 48 

ɩʚʉɻʆɻʏ 5-4 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɥʝʍʉʋʑ EL0421FR00001 

ɳʆʐɻʎʂ ɉËÍ2) 944.37 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 1.38 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 10.46 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 83.93 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 48.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 906.4 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 214.0 214.0 214.0 

T = 100 250.7 250.7 250.7 

T = 1000 411.4 411.4 411.4 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 67.4 124.1 153.0 

T = 100 91.3 156.2 201.2 

T = 1000 212.9 304.2 349.8 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.315 0.580 0.715 

T = 100 0.364 0.623 0.802 

T = 1000 0.518 0.739 0.850 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 672.3 1282.5 1410.1 

T = 100 949 1652.2 2080.9 

T = 1000 3281.2 4180.3 4466.6 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 63.606 117.202 144.484 

T = 100 86.228 147.507 189.983 

T = 1000 201.082 287.262 330.347 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 694 1304.2 1431.8 

T = 100 972.6 1675.8 2104.6 

T = 1000 3310.5 4209.6 4495.9 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 50 85.446 138.962 166.218 

T = 100 110.164 171.390 213.856 

T = 1000 231.364 317.549 360.647 

 

5.3 ɫɭɫɬɠɥɚ ɤɞɣɚɦɱɦ ɚɩɨɪɪɨɠɫ ɪɞɥɚɬɱɦ ɞɭɩɚɤɢɨɭ 

ɩʍʝʆʀʅʐɻʅ ɾʅɻ ɿʞʋ ʈʅʆʍʗ ʍʘʈɻʐɻȟ ʌʋʑ ʌʂɾʗʁʋʑʉ ɻʌʝ ʐʂ ʇʋʒʡɿʂ ʌʀʍʅʋʔʙ ʐʋʑ ʋʅʆʅʎʈʋʞ ɞʑʌʗʇʅʋ ʆɻʅ 

ɻʌʋʍʍʘʋʑʉ ɻʉɻʐʋʇʅʆʗ ʐʖʉ ʀʆɼʋʇʡʉ ʐʋʑ ɥʝʍʉʋʑȢ ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ 

ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ ʌʀʍʅʇɻʈɼʗʉʀʅ 3 ʑʌʋʇʀʆʗʉʀʏȟ σ ʆʝʈɼʋʑʏ ʆɻʅ ʘʉɻʉ ʆʇʗɿʋ ʑɿʍʋɾʍɻʒʅʆʋʞ 

ɿʅʆʐʞʋʑȢ ɞʅɿʅʆʝʐʀʍɻȟ ʋʅ ʑʌʋʇʀʆʗʉʀʏ ELπτςρ&2ππςππρ ʆɻʅ ELπτςρ&2ππςππς ʎʑʉʅʎʐʋʞʉ ʐʂ ʇʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ ʐʋʑ ʍʘʈɻʐʋʏ ʌʋʑ ɿʅʘʍʔʀʐɻʅ ɻʌʝ ʐʋʉ ʋʅʆʅʎʈʝ ɥɻʇɻʈʗʐɻȟ ʈʀ ʘʊʋɿʋ ʐʋʉ ʆʝʈɼʋ Jρȟ ʀʉʡ ʂ 

EL0421FR002003 ʀʚʉɻʅ ɻʑʐʝʉʋʈʂ ʇʀʆʗʉʂȟ ʈʀ ʘʊʋɿʋ ʐʋʉ ʆʝʈɼʋ J3, ɿʑʐʅʆʗ ʐʋʑ ʋʅʆʅʎʈʋʞ ɥʋʉɻʎʐʂʍʗʆʅ. 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-4.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʀʉʋʌʋʅʂʈʘʉʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 19.9 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =35 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 6.32 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 5.4 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.946. 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʖʏ ʈʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ ʃʀʖʍʀʚʐɻʅ ɻʑʐʝ ʐʂʏ ʈʀɾɻʇʞʐʀʍʂʏ ʀʆ ʐʖʉ ɿʞʋ ʇʀʆɻʉʡʉȟ ʌʋʑ 

ʌʀʍʅʇɻʈɼʗʉʀʅ ʐʅʏ ʑʌʋʇʀʆʗʉʀʏ ELπτςρ&2ππςππρ ʆɻʅ ELπτςρ&2ππςππςȢ ɨ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʋʑ 

ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ ʀʆʐʅʈʗʐɻʅ ʈʀ ɼʗʎʂ ʐɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ʀʉ ʇʝɾʖ ʇʀʆʗʉʂʏ ɉʘʆʐɻʎʂ ρφȢφσ 

km2ȟ ʈʘʎʋ ʑʕʝʈʀʐʍʋ συ mȟ ʈʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ φȢσς km).  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-5 ʆɻʅ 5-6ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ ʎʑʉʋʇʅʆʋʞ 

ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻʏ 5-7. ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʋʅ ʌɻʍʋʔʘʏ ɻʅʔʈʙʏ ʐʖʉ 

ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋʉ ʆʝʈɼʋ Jρȟ ʌʋʑ ʀʚʉɻʅ ʘʊʋɿʋʏ ʈʚɻʏ ʀʆ ʐʖʉ ɿʞʋ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ 

ʌʋʑ ɻʌɻʍʐʚʁʋʑʉ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʎʞʎʐʂʈɻȟ ʀʉʡ ʋʅ ʝɾʆʋʅ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋ ʎʞʉʋʇʋ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ 

ʇʀʆɻʉʡʉȢ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩ2 ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ 

ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ 

ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-5 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21  J2 J1 2.822 0.0024 

ɩʚʉɻʆɻʏ 5-6 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0421FR002001 EL0421FR00002 R21 J1 12.926 6.4 0.0 5.070 

EL0421FR002002 EL0421FR00002  J2 3.704 21.4 6.7 3.500 

EL0421FR002003 EL0421FR00002  J3 3.219 24.3 0.0 2.190 

ɩʚʉɻʆɻʏ 5-7 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʍʀʈʗʐʖʉ ɞʑʌɻʇʚʋʑ EL0421FR00002 

ɳʆʐɻʎʂ ɉËÍ2) 19.85 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 5.45 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 6.32 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 35.0 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 124.7 124.7 124.7 

T = 100 146.1 146.1 146.1 

T = 1000 239.6 239.6 239.6 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 51 

T = 50 33.4 68.7 95.0 

T = 100 46.7 87.3 115.6 

T = 1000 115.9 173.9 190.9 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.267 0.551 0.761 

T = 100 0.320 0.598 0.791 

T = 1000 0.484 0.726 0.797 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 18.6 38.8 53.8 

T = 100 27.4 52.3 69.3 

T = 1000 92 132.4 139.6 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 0.662 1.364 1.885 

T = 100 0.926 1.733 2.294 

T = 1000 2.300 3.451 3.789 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 19.1 39.3 54.3 

T = 100 28 52.8 69.8 

T = 1000 92.6 133.1 140.3 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 0.834 1.536 2.057 

T = 100 1.119 1.925 2.486 

T = 1000 2.540 3.681 4.029 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 5-4 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ ʆɻʅ 

ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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5.4 ɫɭɫɬɠɥɚ ɤɞɣɚɦɱɦ ɚɩɨɪɪɨɠɫ ɪɞɥɚɬɱɦ ɦɚɭɩɚɣɬɨɭ 

ɩʍʝʆʀʅʐɻʅ ɾʅɻ ʋʆʐʡ ʈʅʆʍʗ ʍʘʈɻʐɻȟ ʌʋʑ ɻʌʋʍʍʘʋʑʉ ʎʐʋ ʌɻʍɻʇʅɻʆʝ ʈʘʐʖʌʋ ʈʀʐɻʊʞ ʐʖʉ ʀʆɼʋʇʡʉ ʐʋʑ 

ɥʝʍʉʋʑ ʆɻʅ ʐʋʑ ɞʑʙʉʋʑȢ ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ 

ʌʀʍʅʇɻʈɼʗʉʀʅ 17 ʑʌʋʇʀʆʗʉʀʏȟ 17 ʆʝʈɼʋʑʏ ʆɻʅ 9 ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ ɬʋ ʌʅʋ ʎʂʈɻʉʐʅʆʝ 

ʀʚʉɻʅ ʐʋ ʍʘʈɻ ɬʁʗɼɻʍʂȟ ʌʋʑ ɿʅʘʍʔʀʐɻʅ ɻʌʝ ʐʋ ɻʉɻʐʋʇʅʆʝ ʝʍʅʋ ʐʂʏ ɦɻʑʌʗʆʐʋʑȟ ʈʀ ʘʊʋɿʋ ʐʋʉ ʆʝʈɼʋ J1, 

ʆɻʅ ʌʀʍʅʇɻʈɼʗʉʀʅ ʐʅʏ ʑʌʋʇʀʆʗʉʀʏ EL0421FR003ππρ ʆɻʅ EL0421FR003002. 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-5.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʀʉʋʌʋʅʂʈʘʉʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 120.73 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =575 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 14.49 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 2.4 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.946. 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʋʑ ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ ʀʆʐʅʈʗʐɻʅ ʈʀ ɼʗʎʂ ʐɻ 

ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʐʋʑ ʍʘʈɻʐʋʏ ɬʁʗɼɻʍʂ ɉʘʆʐɻʎʂ 37.20 km2ȟ ʈʘʎʋ ʑʕʝʈʀʐʍʋ 

575 mȟ ʈʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 14.49 km).  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-8 ʆɻʅ 5-9ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ ʎʑʉʋʇʅʆʋʞ 

ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻʏ 5-10. ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʋʅ ʌɻʍʋʔʘʏ ɻʅʔʈʙʏ ʐʖʉ 

ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋʉ ʆʝʈɼʋ Jρȟ ʌʋʑ ʀʚʉɻʅ ʘʊʋɿʋʏ ʈʚɻʏ ʀʆ ʐʖʉ ʋʆʐʡ ʇʀʆɻʉʡʉ 

ɻʌʋʍʍʋʙʏ ʌʋʑ ɻʌɻʍʐʚʁʋʑʉ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʎʞʎʐʂʈɻȟ ʀʉʡ ʋʅ ʝɾʆʋʅ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋ ʎʞʉʋʇʋ ʐʋʑ 

ʎʑʎʐʙʈɻʐʋʏ ʇʀʆʗʉʖʉȢ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩ3 ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ 

ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ 

ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-8 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21 ɪɞɥɚ ɬɟɚɛɚɪɠ J2 J1 1.516 0.0172 

R43  J4 J3 3.140 0.0123 

R65  J6 J5 1.103 0.0311 

R76  J7 J6 2.758 0.0445 

R98  J9 J8 0.857 0.0268 

R1110  J11 J10 1.461 0.0152 

R1312  J13 J12 1.463 0.0148 

R1514  J15 J14 2.130 0.0115 

R1716  J17 J16 0.550 0.0252 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɩʚʉɻʆɻʏ 5-9 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0421FR003001 EL0421FR00003 R21 J1 2.973 12.4 0.00 2.538 

EL0421FR003002 EL0421FR00003  J2 34.228 623.8 19.06 12.978 

EL0421FR003003 EL0421FR00003 R43 J3 15.174 173.4 0.00 8.038 

EL0421FR003004 EL0421FR00003  J4 21.719 472.1 40.75 9.898 

EL0421FR003005 EL0421FR00003 R65 J5 3.171 123.0 0.00 2.511 

EL0421FR003006 EL0421FR00003 R76 J6 4.263 245.7 32.34 4.745 

EL0421FR003007 EL0421FR00003  J7 5.371 339.9 157.87 4.861 

EL0421FR003008 EL0421FR00003 R98 J8 1.340 24.8 0.00 1.367 

EL0421FR003009 EL0421FR00003  J9 1.014 110.8 18.94 1.852 

EL0421FR003010 EL0421FR00003 R1110 J10 1.432 31.5 0.00 1.662 

EL0421FR003011 EL0421FR00003  J11 5.427 195.3 19.55 5.200 

EL0421FR003012 EL0421FR00003 R1312 J12 4.295 11.7 0.00 2.378 

EL0421FR003013 EL0421FR00003  J13 1.245 64.9 19.05 2.828 

EL0421FR003014 EL0421FR00003 R1514 J14 2.744 66.5 0.77 4.530 

EL0421FR003015 EL0421FR00003  J15 12.688 365.7 23.08 9.552 

EL0421FR003016 EL0421FR00003 R1716 J16 1.700 50.2 0.00 2.113 

EL0421FR003017 EL0421FR00003  J17 1.903 194.9 10.15 3.344 

 

  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɩʚʉɻʆɻʏ 5-10 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʍʀʈʗʐʖʉ ɦɻʑʌʗʆʐʋʑ EL0421FR00003 

ɳʆʐɻʎʂ ɉËÍ2) 120.73 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 2.58 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 14.49 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 454.7 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 119.7 119.7 119.7 

T = 100 140.2 140.2 140.2 

T = 1000 229.8 229.8 229.8 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 20.8 50.8 78.8 

T = 100 30.1 66.2 97.5 

T = 1000 82.5 140.9 182.4 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.174 0.425 0.659 

T = 100 0.215 0.473 0.696 

T = 1000 0.359 0.613 0.794 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 3.9 56.5 153.7 

T = 100 9.5 89.3 207.5 

T = 1000 110.5 338.1 514 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 2.511 6.134 9.514 

T = 100 3.630 7.995 11.772 

T = 1000 9.953 16.999 22.014 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 6.9 59.5 156.8 

T = 100 12.8 92.7 210.9 

T = 1000 114.7 342.3 518.3 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 3.4224 7.0459 10.426 

T = 100 4.6495 9.015 12.792 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 1000 11.2287 18.2751 23.2903 

 

 

 

ɞʅʆʝʉɻ 5-5 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ ʆɻʅ 

ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 57 

5.5 ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɞɭɠɦɨɭ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʐʋʑ ʌʋʐɻʈʋʞ ɞʑʙʉʋʑ ʌʀʍʅʇɻʈɼʗʉʀʅ 

56 ʑʌʋʇʀʆʗʉʀʏȟ 30 ʆʝʈɼʋʑʏ ʆɻʅ ς9 ʆʇʗɿʋʑʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ ɫʐʋʉ ʆʝʈɼʋ J13 ɼʍʚʎʆʀʐɻʅ 

ʐʋ ʒʍʗɾʈɻ ɚɾʚʋʑ ɝʂʈʂʐʍʚʋʑȟ ʌʋʑ ɻʌʋʐʀʇʀʚ ʘʉɻ ɻʌʝ ʐɻ ɼɻʎʅʆʝʐʀʍɻ ʘʍɾɻ ʐʋʑ ʑɿʍʋɿʋʐʅʆʋʞ 

ʎʑʎʐʙʈɻʐʋʏ ʐʂʏ ɞɭɝɚɩ ɉʇʀʅʐʋʑʍɾʀʚ ʖʏ ʒʍʗɾʈɻ ʀʆʐʍʋʌʙʏȟ ʆɻʃʡʏ ʂ ʆʞʍʅɻ ɻʉɻʍʍʑʃʈʅʎʐʅʆʙ 

ʇʀʅʐʋʑʍɾʚɻ ɾʚʉʀʐɻʅ ʎʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ʐʋʑ ɥʝʍʉʋʑɊ. ɚʉʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏ ɻʉɻʌʐʞʎʎʀʐɻʅ ʋ 

ʋʈʡʉʑʈʋʏ ʐɻʈʅʀʑʐʙʍɻʏ, ʈʘɾʅʎʐʂʏ ʘʆʐɻʎʂʏ ɉʎʐʂʉ ɻʉʡʐɻʐʂ ʎʐʗʃʈʂ ʇʀʅʐʋʑʍɾʚɻʏɊ 3.60 km2Ȣ ɠ ʇʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ ɻʉʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏ ʘʔʀʅ ʘʆʐɻʎʂ 351.9 km2Ȣ ɫʐʋ ʈʋʉʐʘʇʋ ʌʍʋʎʋʈʋʅʡʉʀʐɻʅ ʋ ʆʞʍʅʋʏ 

ʆʇʗɿʋʏ ʐʋʑ ɞʑʙʉʋʑȟ ʆɻʃʡʏ ʆɻʅ ʋʅ ʎʂʈɻʉʐʅʆʝʐʀʍʋʅ ʌɻʍɻʌʝʐɻʈʋʚ ʐʋʑȟ ʌʋʑ ʀʚʉɻʅ ɉɻʌʝ ɻʉʗʉʐʂ ʌʍʋʏ 

ʆɻʐʗʉʐʂɊ ʐʋ ɣɻʇʋɾʀʍʅʆʝ ɉʆʇʗɿʋʏ RςςςπɊȟ ʋ ɣʇʅʉʋɼʚʐʂʏ ɉʆʇʗɿʋʏ RςσρτɊȟ ʋ ɜʅʍʈɻʉɿʚʐʂʏ ɉʆʇʗɿʋʅ 

R2524, RςτρρɊȟ ʐʋ ɯɻʇʆʅʡʐʅʆʋ ɉʆʇʗɿʋʏ RςφρπɊȟ ʆɻʅ ʋ ɣʝʐʎɻʇʋʏ ɉʆʇʗɿʋʅ R2928, R2827, R278). ɨ 

ʐɻʈʅʀʑʐʙʍɻʏ ʎʔʂʈɻʐʚʁʀʐɻʅ ʎʐʂ ʎʑʈɼʋʇʙ ʐʋʑ ʆʞʍʅʋʑ ʆʇʗɿʋʑ ʐʋʑ ɞʑʙʉʋʑ ʈʀ ʐʋʉ ɣʇʅʉʋɼʚʐʂȢ ɨʅ ʆʇʗɿʋʅ 

R1514, R2314 ʆɻʅ R1413 ʀʌʅʆɻʇʞʌʐʋʉʐɻʅ ɻʌʝ ʐʋʉ ʐɻʈʅʀʑʐʙʍɻȢ ɣɻʐʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏȟ ʋ ʌʋʐɻʈʝʏ 

ʍʘʀʅ ʆɻʐʗ ʈʙʆʋʏ ʐʂʏ ɿʅɻɿʍʋʈʙʏ J13-J12-J11-J10-J9-J8-J7-J6-J5-J4-J3-J2-Jρȟ ʀʉʡ ʀʆɼʗʇʀʅ ʎʐʋʉ ɩɻʐʍɻʛʆʝ 

ɣʝʇʌʋȟ ʎʐʋ ʞʕʋʏ ʐʋʑ ɞʑʂʉʋʔʖʍʚʋʑȢ ɠ ɟɝɭɣɩ ʆɻʇʞʌʐʀʅ ʈʅʆʍʝ ʈʝʉʋ ʐʈʙʈɻ ʐʂʏ ʇʀʆʗʉʂʏȟ ʆɻʐʗʉʐʂ ʐʋʑ 

ʆʝʈɼʋʑ J5. 

 

ɞʅʆʝʉɻ 5-6 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐɻʈʅʀʑʐʙʍɻ ɞʑʙʉʋʑ ɉʎʐʘʕʂ ʑʌʀʍʔʀʅʇʅʎʐʙ ϹυπυȢπ m) 

ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ɿʅʝɿʀʑʎʂʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʌʝ ʐʋʉ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ 

ɞʑʙʉʋʑȟ ɾʚʉʀʐɻʅ ʂ ʌɻʍɻɿʋʔʙ ʝʐʅ ʆɻʐʗ ʐʂʉ ʘʉɻʍʊʂ ʝʇʖʉ ʐʖʉ ʀʌʀʅʎʋɿʚʖʉ ɼʍʋʔʙʏȟ ʋ ʐɻʈʅʀʑʐʙʍɻʏ ʀʚʉɻʅ 

ʎʀ ʌʇʙʍʂ ʌʇʙʍʖʎʂ ɉʎʐʗʃʈʂ ʑʌʀʍʔʀʚʇʅʎʂʏȟ Ϲ505.0 mɊȟ ʀʉʡ ʆɻʃȭ ʝʇʂ ʐʂ ɿʅʗʍʆʀʅɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏ 

ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ʀʆʐʍʋʌʙ 18.0 m3/ s ʌʍʋʏ ʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ʐʋʑ ɥʝʍʉʋʑȟ ʈʘʎʖ ʐʂʏ ʎʙʍɻɾɾɻʏ ɞʞʂʉʋʑ-

ɥʝʍʉʋʑȟ ʆɻʅ ʀʆʍʋʙ ʗʇʇʖʉ σȢυ m3/ s ʆɻʐʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏȟ ʈʘʎʖ ʐʂʏ ʑɿʍʋʇʂʕʚɻʏ ʌʋʑ ʑʇʋʌʋʅʀʚ ʐʂʉ 

ʋʅʆʋʇʋɾʅʆʙ ʌɻʍʋʔʙȢ ɠ ɿʅʝɿʀʑʎʂ ɾʚʉʀʐɻʅ ɻʌʝ ʀʇʀʞʃʀʍʋ ʑʌʀʍʔʀʇʅʎʐʙȟ ɾʅɻ ʐʋʉ ʋʌʋʚʋ ʇɻʈɼʗʉʀʐɻʅ ʀʉʀʍɾʝ 

ʌʇʗʐʋʏ b = 40.0 m ʆɻʅ ʎʑʉʐʀʇʀʎʐʙʏ ɻʌʖʇʀʅʡʉ c = 2.10Ȣ ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʂ ʎʔʘʎʂ ʐʋʑ ʀʇʀʞʃʀʍʋʑ 

ʑʌʀʍʔʀʅʇʅʎʐʙ ʅʎʔʞʀʅ ɾʅɻ ʌɻʍʋʔʘʏ ʘʖʏ τπππ m3/ sȟ ʆɻʃʡʏ ʋ ʑʌʀʍʔʀʅʇʅʎʐʙʏ ʀʚʉɻʅ ʎʀ ʎʙʍɻɾɾɻ ʆɻʅ ɾʅɻ 

ʈʀɾɻʇʞʐʀʍʀʏ ʐʅʈʘʏ ʂ ʍʋʙ ɾʚʉʀʐɻʅ ʑʌʝ ʌʚʀʎʂȢ ɬʘʇʋʏȟ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐʋʑ 

ʐɻʈʅʀʑʐʙʍɻȟ ʐʋ ɾʍʗʒʂʈɻ ʐʂʏ ʋʌʋʚɻʏ ɿʚʉʀʐɻʅ ʎʐʂʉ ɞʅʆʝʉɻ 5-6Ȣ ɠ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏȟ ʂ ʋʌʋʚɻ 

ʀʇʙʒʃʂ ɻʌʝ ʐʂʉ ʌʍʋʈʀʇʘʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏ (ɣʋʑʐʎʋɾʅʗʉʉʂʏ ʆȢʗȢ, 1991)ȟ ʀʚʉɻʅ ʀʇɻʒʍʗ ɿʅɻʒʋʍʀʐʅʆʙ 

ɻʌʝ ɻʑʐʙ ʌʋʑ ʀʒɻʍʈʝʁʀʐɻʅ ɻʌʝ ʐʂʉ ɞɭɝɚɩ ɉɞʑʎʐʍɻʐʅʗɿʂʏ ʆɻʅ ɥɻʈʗʎʂʏȟ ςππτɊȟ ʀʊɻʎʒɻʇʚʁʋʉʐɻʏ 

ʇʚɾʋ ʈʀɾɻʇʞʐʀʍʋ ʌʀʍʅʃʡʍʅʋ ɻʉʗʔʀʎʂʏ ʐʖʉ ʌʇʂʈʈʑʍʡʉ. 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-7.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 1094.3 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =856 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 119.2 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 13.29 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 48 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.906. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-11 ʆɻʅ 5-12ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʂʏ 

ʎʑʉʋʇʅʆʙʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻʏ 5-13Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩ4 ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ 

ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ 

ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-11 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21 ɞɭɦɠɨɫ ρ J2 J1 11.378 0.0019 

R32 ɞɭɦɠɨɫ ς J3 J2 3.907 0.0039 

R43 ɞɭɦɠɨɫ ς J4 J3 4.751 0.0037 

R54 ɞɭɦɠɨɫ ς J5 J4 11.365 0.0037 

R65 ɞɭɦɠɨɫ ς J6 J5 10.150 0.0050 

R76 ɞɭɦɠɨɫ ς J7 J6 0.786 0.0051 

R87 ɞɭɦɠɨɫ ς J8 J7 6.876 0.0058 

R98 ɞɭɠɦɨɫ σ J9 J8 3.906 0.0070 

R109 ɞɭɠɦɨɫ σ J10 J9 2.818 0.0056 

R1110 ɞɭɠɦɨɫ σ J11 J10 2.769 0.0076 

R1211 ɞɭɠɦɨɫ σ J12 J11 15.878 0.0079 

R1312 ɞɭɠɦɨɫ σ J13 J12 2.400 0.0397 

R1413 ɞɭɠɦɨɫ σ J14 J13 0.543 0.0018 

R1514 ɞɭɠɦɨɫ τ J15 J14 5.757 0.0090 

R1615 ɞɭɠɦɨɫ τ J16 J15 4.578 0.0075 

R1716 ɞɭɠɦɨɫ τ J17 J16 4.067 0.0174 

R1817 ɞɭɠɦɨɫ υ J18 J17 1.781 0.0197 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R1918 ɞɭɠɦɨɫ υ J19 J18 7.457 0.0197 

R2019 ɞɭɠɦɨɫ υ J20 J19 0.782 0.0261 

R2120 ɞɭɠɦɨɫ υ J21 J20 0.729 0.0229 

R2220 ɣɚɤɨɜɞɪɢɣɨ J22 J20 3.780 0.0349 

R2314 ɣɤɢɦɨɛɢɬɠɫ J23 J14 2.215 0.0157 

R2411 ɜɢɪɥɚɦɝɢɬɠɫ J24 J11 2.340 0.0215 

R2524 ɜɢɪɥɚɦɝɢɬɠɫ J25 J24 4.929 0.0231 

R2610 ɯɚɤɢɣɢɱɬɢɣɨ J26 J10 12.649 0.0189 

R278 ɣɨɬɫɚɤɨɫ J27 J8 11.548 0.0182 

R2827 ɣɨɬɫɚɤɨɫ J28 J27 1.446 0.0200 

R2928 ɣɨɬɫɚɤɨɫ J29 J28 7.423 0.0273 

R302 ɚɜɦɱɫɬɨ J30 J2 3.816 0.0086 

ɩʚʉɻʆɻʏ 5-12 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0420FR004001 EL0420FR00004 R21 J1 23.033 48.9 0.0 15.371 

EL0420FR004002 EL0420FR00004 R32 J2 14.691 231.9 20.3 8.964 

EL0420FR004003 EL0420FR00004 R43 J3 18.270 238.7 33.6 6.188 

EL0420FR004004 EL0420FR00004 R54 J4 43.515 288.1 53.1 17.782 

EL0420FR004005 EL0420FR00004 R65 J5 48.871 505.4 97.0 15.507 

EL0420FR004006 EL0420FR00004 R76 J6 0.818 277.7 148.6 2.330 

EL0420FR004007 EL0420FR00004 R87 J7 16.517 360.2 153.2 8.794 

EL0420FR004008 EL0420FR00004 R98 J8 12.704 721.0 192.2 10.629 

EL0420FR004009 EL0420FR00004 R109 J9 5.921 473.8 215.6 5.379 

EL0420FR004010 EL0420FR00004 R1110 J10 2.670 447.2 234.6 3.194 

EL0420FR004011 EL0420FR00004 R1211 J11 55.389 816.6 254.7 20.898 

EL0420FR004012 EL0420FR00004 R1312 J12 2.360 631.2 383.5 3.093 

EL0420FR004013 EL0420FR00004 R2314 J14 1.959 582.7 493.6 1.386 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 60 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0420FR004014 EL0420FR00004 R1514 J14 27.105 886.5 493.6 6.623 

EL0420FR004015 EL0420FR00004 R1615 J15 10.065 914.9 498.5 6.460 

EL0420FR004016 EL0420FR00004 R1716 J16 12.086 952.3 565.2 8.259 

EL0420FR004017 EL0420FR00004 R1817 J17 0.823 784.4 635.5 2.284 

EL0420FR004018 EL0420FR00004 R1918 J18 26.762 1094.6 670.6 10.228 

EL0420FR004019 EL0420FR00004 R2019 J19 0.872 1031.2 816.5 2.374 

EL0420FR004020 EL0420FR00004 R2220 J20 6.123 1118.2 833.0 4.949 

EL0420FR004021 EL0420FR00004  J21 32.130 1550.7 856.4 16.490 

EL0420FR004022 EL0420FR00004  J21 15.307 1353.1 853.9 7.348 

EL0420FR004023 EL0420FR00004  J22 11.116 1569.6 968.6 7.191 

EL0420FR004024 EL0420FR00004  J22 19.630 1332.3 967.6 7.721 

EL0420FR004025 EL0420FR00004  J16 67.329 1112.1 564.2 16.817 

EL0420FR004026 EL0420FR00004  J15 8.757 1150.0 529.9 4.861 

EL0420FR004027 EL0420FR00004  J29 13.939 1173.5 631.6 5.592 

EL0420FR004028 EL0420FR00004  J29 17.927 1135.5 632.3 6.245 

EL0420FR004029 EL0420FR00004 R2928 J28 31.506 969.2 431.7 10.499 

EL0420FR004030 EL0420FR00004  J28 11.422 998.2 432.0 5.926 

EL0420FR004031 EL0420FR00004 R2827 J27 2.284 671.5 401.6 3.723 

EL0420FR004032 EL0420FR00004  J27 20.344 1032.3 412.4 8.184 

EL0420FR004033 EL0420FR00004 R278 J8 42.847 748.3 192.2 14.117 

EL0420FR004034 EL0420FR00004  J6 46.398 665.6 148.1 13.303 

EL0420FR004035 EL0420FR00004  J19 12.201 1336.0 817.9 8.283 

EL0420FR004036 EL0420FR00004  J18 17.885 1302.6 670.5 8.985 

EL0420FR004037 EL0420FR00004  J17 37.960 1279.6 640.7 11.678 

EL0420FR004038 EL0420FR00004  J15 11.753 1152.6 497.6 6.507 

EL0420FR004039 EL0420FR00004  J23 21.529 1161.9 505.3 8.293 

EL0420FR004040 EL0420FR00004  J12 34.790 1098.4 383.0 12.770 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 61 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0420FR004041 EL0420FR00004  J25 17.225 1033.9 419.7 9.825 

EL0420FR004042 EL0420FR00004  J25 21.679 1065.5 423.4 8.961 

EL0420FR004043 EL0420FR00004  J24 13.124 920.6 305.2 7.706 

EL0420FR004044 EL0420FR00004 R2524 J24 10.334 718.0 302.0 6.648 

EL0420FR004045 EL0420FR00004 R2411 J11 5.316 585.3 255.4 4.435 

EL0420FR004046 EL0420FR00004 R2610 J10 24.575 603.0 234.8 15.061 

EL0420FR004047 EL0420FR00004  J26 37.252 1079.4 470.4 14.342 

EL0420FR004048 EL0420FR00004  J26 34.693 1115.5 471.0 16.731 

EL0420FR004049 EL0420FR00004  J9 11.769 489.2 215.6 8.456 

EL0420FR004050 EL0420FR00004  J7 19.249 363.4 152.6 8.191 

EL0420FR004051 EL0420FR00004  J4 32.449 436.2 53.3 15.319 

EL0420FR004052 EL0420FR00004  J30 29.834 426.2 55.1 13.173 

EL0420FR004053 EL0420FR00004 R2120 J20 0.537 950.6 834.0 1.720 

EL0420FR004054 EL0420FR00004 R302 J2 4.716 119.4 19.0 5.190 

EL0420FR004055 EL0420FR00004 R1413 J13 10.123 902.4 493.6 4.107 

EL0420FR004056 EL0420FR00004  J5 13.797 389.6 97.0 6.934 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 62 

 

ɞʅʆʝʉɻ 5-7 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ ʆɻʅ 

ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 63 

ɩʚʉɻʆɻʏ 5-13 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɞʑʙʉʋʑ EL0420FR00004 

ɳʆʐɻʎʂ ɉËÍ2) 1094.28 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.22 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 13.29 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 119.17 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 48.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 855.7 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 227.2 227.2 227.2 

T = 100 266.2 266.2 266.2 

T = 1000 436.6 436.6 436.6 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 68.1 127.1 172.4 

T = 100 96.5 166.3 216.2 

T = 1000 217.2 315.3 375.8 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.300 0.559 0.759 

T = 100 0.363 0.625 0.812 

T = 1000 0.497 0.722 0.861 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 778.8 1929.3 2904.2 

T = 100 1125.5 2489.5 3497.1 

T = 1000 4817.2 6318.3 6885.2 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 74.528 139.057 188.627 

T = 100 105.596 181.946 236.565 

T = 1000 237.624 345.041 411.184 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 828.1 1978.6 2953.5 

T = 100 1180.2 2544.2 3551.8 

T = 1000 4888.3 6389.5 6956.3 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 119.195 183.562 233.063 

T = 100 155.273 231.536 286.124 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 64 

T = 1000 302.425 409.905 476.090 

 

5.6 ɫɭɫɬɠɥɚ ɤɞɣɚɦɱɦ ɚɩɨɪɪɨɠɫ ɤɢɥɦɱɦ ɬɪɢɯɱɦɢɝɚɫȤɤɭɫɢɥɚɯɢɚɫ 

ɞʊʀʐʗʁʀʐɻʅ ʐʋ ʎʞʎʐʂʈɻ ʐʖʉ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʐʖʉ ʇʅʈʉʡʉ ɬʍʅʔʖʉʚɿɻ ʆɻʅ ɤʑʎʅʈɻʔʚɻȟ ʆɻʅ ʐʂ ʇʀʆʗʉʂʏ 

ʐʂʏ ʐʗʒʍʋʑ ɝʅʈʙʆʋʑȟ ʋʅ ʋʌʋʚʀʏ ʎʑʉɿʘʋʉʐɻʅ ʈʀʐɻʊʞ ʐʋʑʏ ʆɻʅ ʈʀ ʐʋʉ ɚʔʀʇʡʋ ʈʘʎʖ ʐʀʔʉʅʆʡʉ ʘʍɾʖʉ. 

ɞʅɿʅʆʝʐʀʍɻȟ ʐɻ ʌʇʀʋʉʗʁʋʉʐɻ ʉʀʍʗ ʐʂʏ ʇʚʈʉʂʏ ɬʍʅʔʖʉʚɿɻʏ ɿʅʋʔʀʐʀʞʋʉʐɻʅ ʎʐʂ ɤʑʎʅʈɻʔʚɻȟ ʈʘʎʖ ʐʂʏ 

ɞʉʖʐʅʆʙʏ ɬʗʒʍʋʑ ɉʐʗʒʍʋʏ ɚʇɻʈʌʘʂɊȟ ʌʋʑ ʈʀ ʐʂ ʎʀʅʍʗ ʐʂʏ ɿʅʋʔʀʐʀʞʀʅ ʐɻ ʌʇʀʋʉʗʁʋʉʐɻ ʉʀʍʗ ʐʂʏ ʎʐʋʉ 

ɚʔʀʇʡʋȟ ʈʘʎʖ ʐʂʏ ʐʗʒʍʋʑ ɝʅʈʙʆʋʑ ɉɟɻʍʍʙʏ ʆȢʗȢ, 1999). ɠ ʎʑʈɼʋʇʙ ʐʂʏ ʐʗʒʍʋʑ ɝʅʈʙʆʋʑ ʈʀ ʐʋʉ 

ɚʔʀʇʡʋ ɾʚʉʀʐɻʅ ʎʐʋ ʞʕʋʏ ʐʂʏ ɾʘʒʑʍɻʏ ʐʂʏ ɢʋʉʚɻʏ ɨɿʋʞȟ ʆɻʅ ɻʌʋʐʀʇʀʚ ʎʂʈʀʚʋ ʀʊʝɿʋʑ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ 

ʎʑʎʐʙʈɻʐʋʏȢ ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ ʌʀʍʅʇɻʈɼʗʉʀʅ 

24 ʑʌʋʇʀʆʗʉʀʏȟ 23 ʆʝʈɼʋʑʏ ʆɻʅ 21 ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ ɻʍʆʀʐʋʚ ɻʌʝ ʐʋʑʏ ʋʌʋʚʋʑʏ ʀʚʉɻʅ 

ʀʅʆʋʉʅʆʋʚ. ɠ ʑɿʍʋʇʋɾʅʆʙ ʇʀʅʐʋʑʍɾʚɻ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ɻʉɻʌɻʍʚʎʐɻʐɻʅ ʖʏ ʀʊʙʏȡ 

ɠ ɬʍʅʔʖʉʚɿɻ ʆɻʅ ʂ ɤʑʎʅʈɻʔʚɻ ʌʍʋʎʋʈʋʅʡʉʋʉʐɻʅ ʖʏ ʑʌʋʇʀʆʗʉʀʏ ɉEL0415FL005010 ʆɻʅ 

EL0415FL005001ȟ ɻʉʐʚʎʐʋʅʔɻɊȟ ʌʋʑ ʀʚʉɻʅ ʌʇʙʍʖʏ ɻɿʅɻʌʘʍɻʐʀʏ ɉʎʑʉʀʌʡʏȟ ʐʋ ʎʞʉʋʇʋ ʐʂʏ 

ɼʍʋʔʝʌʐʖʎʂʏ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ʈʀʐɻʐʍʘʌʀʐɻʅ ʎʀ ʀʅʎʍʋʙ ʎʐʅʏ ʇʚʈʉʀʏɊ. ɩʀʍʅʈʀʐʍʅʆʗ ʐʂʏ ɬʍʅʔʖʉʚɿɻʏ 

ʎʑʈɼʗʇʇʋʑʉ ɿʅʗʒʋʍʀʏ ʑʌʋʇʀʆʗʉʀʏȟ ʈʀ ʆʝʈɼʋʑʏ ʀʊʝɿʋʑ ʐʋʑʏ J11, J12, J13, J14, J15, J16, J17, Jρψ ʆɻʅ 

JρωȢ ɨʅ ʆʝʈɼʋʅ ɻʑʐʋʚ ʎʑʉɿʘʋʉʐɻʅ ʈʀ ʐʋʉ ȺʆɻʐʗʉʐʂȻ ʆʝʈɼʋ Jρπȟ ʈʘʎʖ ʀʅʆʋʉʅʆʡʉ ʆʇʗɿʖʉȟ ɾʅɻ ʐʋʑʏ 

ʋʌʋʚʋʑʏ ʃʀʖʍʀʚʐɻʅ ʈʂɿʀʉʅʆʝʏ ʔʍʝʉʋʏ ʍʋʙʏȢ ɨ ʆʝʈɼʋʏ ɻʑʐʝʏ ʃʀʖʍʀʚʐɻʅ ʐʋ ʀʉʉʋʅʋʇʋɾʅʆʝ ʎʂʈʀʚʋ 

ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʖʉ ʀʅʎʍʋʡʉ ʐʂʏ ʇʚʈʉʂʏ ɬʍʅʔʖʉʚɿɻʏȟ ʈʘʍʋʏ ʐʖʉ ʋʌʋʚʖʉ ɿʅʋʔʀʐʀʞʀʐɻʅ ʌʍʋʏ ʐʂ 

ɤʑʎʅʈɻʔʚɻȟ ʈʘʎʖ ʐʂʏ ɞʉʖʐʅʆʙʏ ɬʗʒʍʋʑ ɉʆʇʗɿʋʏ RωυɊȢ ɬʋʉʚʁʀʐɻʅ ʝʐʅ ʎʐʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ 

ʌʍʋʎʋʈʋʚʖʎʂʏ ɿʀʉ ɾʚʉʀʐɻʅ ʌʍʋʎʋʈʋʚʖʎʂ ʐʖʉ ʑʌʀʍʔʀʅʇʚʎʀʖʉȢ ɜʅɻ ʐʋʉ ʇʝɾʋ ɻʑʐʝȟ ʋʅ ʆʝʈɼʋʅ J10 

ɉʘʊʋɿʋʏ ɬʍʅʔʖʉʚɿɻʏɊ ʆɻʅ Jω ɉʀʚʎʋɿʋʏ ɞʉʖʐʅʆʙʏ ɬʗʒʍʋʑɊ ɿʀʉ ʀʚʉɻʅ ʎʑʉɿʀɿʀʈʘʉʋʅȟ ʌɻʍʝʇʋ ʌʋʑ ʎʐʂʉ 

ʌʍɻɾʈɻʐʅʆʝʐʂʐɻ ʐɻʑʐʚʁʋʉʐɻʅȢ  

ɣɻʐȭ ɻʉʐʅʎʐʋʅʔʚɻ ʈʀ ʐʂʉ ɬʍʅʔʖʉʚɿɻȟ ʌʀʍʅʈʀʐʍʅʆʗ ʐʂʏ ɤʑʎʅʈɻʔʚɻʏ ʎʑʈɼʗʇʇʋʑʉ ɿʅʗʒʋʍʀʏ ʑʌʋʇʀʆʗʉʀʏ, 

ʌʋʑ ɻʌʋʍʍʘʋʑʉ ʎʐʋʑʏ ʆʝʈɼʋʑʏ J2, J3, Jτ ʆɻʅ J5. ɠ ʎʂʈɻʉʐʅʆʝʐʀʍʂ ʀʚʉɻʅ ʂ ʑʌʋʇʀʆʗʉʂ ʐʋʑ ɞʍʈʚʐʎɻȟ ʐʋ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 65 

ʆɻʐʗʉʐʂ ʐʈʙʈɻ ʐʋʑ ʋʌʋʚʋʑ ɻʉɻʌɻʍʚʎʐɻʐɻʅ ɻʌʝ ʐʋʉ ʆʇʗɿʋ R74. ɠ ɻʌʋʍʍʋʙ ʐʋʑ ɞʍʈʚʐʎɻ ʆɻʐɻʇʙɾʏʀʅ 

ʎʐʋʉ ʆʝʈɼʋ Jτȟ ʀʉʡ ʋʅ ʑʌʀʍʔʀʅʇʚʎʀʅʏ ʐʂʏ ɬʍʅʔʖʉʚɿɻʏȟ ʈʘʎʖ ʐʂʏ ɞʉʖʐʅʆʙʏ ɬʗʒʍʋʑȟ ʆɻʐɻʇʙɾʋʑʉ ʎʐʋʉ 

ʆʝʈɼʋ J5. ɨʅ ʐʘʎʎʀʍʅʏ ʆʝʈɼʋʅ ʀʅʎʝɿʋʑ ʐʂʏ ɤʑʎʅʈɻʔʚɻʏ ʎʑʉɿʘʋʉʐɻʅ ʈʀ ʐʋʉ ȺʆɻʐʗʉʐʂȻ ʆʝʈɼʋ J1 ʈʘʎʖ 

ʀʅʆʋʉʅʆʡʉ ʆʇʗɿʖʉȟ ɾʅɻ ʐʋʑʏ ʋʌʋʚʋʑʏ ʃʀʖʍʀʚʐɻʅ ʈʂɿʀʉʅʆʝʏ ʔʍʝʉʋʏ ʍʋʙʏȢ ɣɻʐʗ ʎʑʉʘʌʀʅɻȟ ʐʋ ʎʞʉʋʇʋ 

ʐʂʏ ɻʌʋʍʍʋʙʏ ʐʂʏ ʇʀʆʗʉʂʏ ʐʂʏ ɤʑʎʅʈɻʔʚɻʏȟ ʈɻʁʚ ʈʀ ʐʅʏ ʑʌʀʍʔʀʅʇʚʎʀʅʏ ʐʂʏ ɬʍʅʔʖʉʚɿɻʏȟ ʎʑɾʆʀʉʐʍʡʉʀʐɻʅ 

ʎʐʋʉ ʆʝʈɼʋ J1. ɨ ʆʝʈɼʋʏ ɻʑʐʝʏ ɻʌʋʐʀʇʀʚ ʐʋ ʀʉʉʋʅʋʇʋɾʅʆʝ ʎʂʈʀʚʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʖʉ ʀʅʎʍʋʡʉ ʐʂʏ 

ɤʑʎʅʈɻʔʚɻʏȟ ʈʘʍʋʏ ʐʖʉ ʋʌʋʚʖʉ ɿʅʋʔʀʐʀʞʀʐɻʅ ʌʍʋʏ ʐʋʉ ɚʔʀʇʡʋȟ ʈʘʎʖ ʐʂʏ ʐʗʒʍʋʑ ɝʅʈʙʆʋʑ ɉʆʇʗɿʋʏ 

R16). ɫʐʂʉ ʐʗʒʍʋ ɻʑʐʙ ʆɻʐɻʇʙɾʋʑʉ ʆɻʅ ʋʅ ɻʌʋʍʍʋʘʏ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ EL0415FL005002. ɫʑʉʀʌʡʏȟ 

ʎʐʋʉ ʆʝʈɼʋ J6ȟ ʌʋʑ ɻʌʋʐʀʇʀʚ ʘʊʋɿʋ ʐʋʑ ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ, ʆɻʐɻʇʙɾʀʅ ʐʋ ʎʞʉʋʇʋ ʐʖʉ 

ʌʇʂʈʈʑʍʅʆʡʉ ʌɻʍʋʔʡʉ ʐʂʏ ʅɿʚɻʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏȟ ʆɻʃʡʏ ʆɻʅ ʈʘʍʋʏ ʐʖʉ ʌʇʂʈʈʑʍʅʆʡʉ ʌɻʍʋʔʡʉ 

ʐʖʉ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʐʂʏ ɬʍʅʔʖʉʚɿɻʏ ʆɻʅ ɤʑʎʅʈɻʔʚɻʏȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-8.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʋʑ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 727.64 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =270 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 14.5 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 35.92 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc =12.9 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 48 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.913. 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʀʆʐʅʈʗʐɻʅ ʈʀ ɼʗʎʂ ʐɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ 

ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʐʋʑ ʍʘʈɻʐʋʏ ɞʍʈʚʐʎɻ ɉʘʆʐɻʎʂ 98.5 km2ȟ ʈʘʎʋ ʑʕʝʈʀʐʍʋ 400 mȟ ʈʘɾʅʎʐʋ ʈʙʆʋʏ 

ʍʋʙʏ 35.9 km).  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-ρτ ʆɻʅ 5-ρυȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻʏ 5-16. ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʋʅ ʌɻʍʋʔʘʏ ɻʅʔʈʙʏ 

ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋʉ ʆʝʈɼʋ Jρȟ ʌʋʑ ʀʚʉɻʅ ʘʊʋɿʋʏ ʈʚɻʏ ʀʆ ʐʖʉ ʐʍʅʡʉ ʇʀʆɻʉʡʉ 

ɻʌʋʍʍʋʙʏ ʌʋʑ ɻʌɻʍʐʚʁʋʑʉ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʎʞʎʐʂʈɻ ɉʈʗʇʅʎʐɻȟ ʎʐʂʉ ʌʀʍʚʌʐʖʎʂ ɻʑʐʙȟ ʀʌʀʅɿʙ ʂ ʘʊʋɿʋʏ 

ɻʉɻʒʘʍʀʐɻʅ ʎʀ ʇʚʈʉʂȟ ʆɻʅ ʎʑɾʆʀʆʍʅʈʘʉɻ ʎʐʂ ɤʑʎʅʈɻʔʚɻȟ ɿʀʉ ʘʔʀʅ ʉʝʂʈɻ ʂ ʘʉʉʋʅɻ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ), 

ʀʉʡ ʋʅ ʝɾʆʋʅ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋ ʎʞʉʋʇʋ ʐʋʑʏ ʎʑʎʐʙʈɻʐʋʏ ʇʀʆɻʉʡʉ. ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩυ ɿʚʉʋʉʐɻʅ ʐɻ 

ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ 

ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-14 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21 ɞɢɣɨɦɢɣɨ J2 J1 - - 

R31 ɞɢɣɨɦɢɣɨ J3 J1 - - 

R41 ɞɢɣɨɦɢɣɨ J4 J1 - - 

R51 ɞɢɣɨɦɢɣɨ J5 J1 - - 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R1110 ɞɢɣɨɦɢɣɨ J11 J10 - - 

R1210 ɞɢɣɨɦɢɣɨ J12 J10 - - 

R1310 ɞɢɣɨɦɢɣɨ J13 J10 - - 

R1410 ɞɢɣɨɦɢɣɨ J14 J10 - - 

R1510 ɞɢɣɨɦɢɣɨ J15 J10 - - 

R1610 ɞɢɣɨɦɢɣɨ J16 J10 - - 

R1710 ɞɢɣɨɦɢɣɨ J17 J10 - - 

R1810 ɞɢɣɨɦɢɣɨ J18 J10 - - 

R1910 ɞɢɣɨɦɢɣɨ J19 J10 - - 

R16 ɬɚɮɪɨɫ ɝɢɥɠɣɨɭ J1 J6 9.170 0.0001 

R74 ɞɪɥɢɬɫɚɫ J7 J4 10.640 0.0082 

R85  J8 J5 2.170 0.0092 

R95 ɞɦɱɬɢɣɠ ɬɚɮɪɨɫ J9 J5 2.830 0.0005 

R2011  J20 J11 2.510 0.0185 

R2117 ɥɩɨɭɪɤɚ J21 J17 2.340 0.0182 

R2218  J22 J18 2.380 0.0076 

R2319 ɩɤɚɬɚɦɢɚɫ J23 J19 2.850 0.0188 

ɩʚʉɻʆɻʏ 5-15 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FL005001 EL0415FL00005  J1 13.048 15.2 14.5 1.383 

EL0415FL005002 EL0415FL00005 R16 J6 107.527 69.0 13.4 21.898 

EL0415FL005003 EL0415FL00005  J2 28.369 105.3 15.0 14.082 

EL0415FL005004 EL0415FL00005  J3 30.041 250.7 11.3 10.788 

EL0415FL005005 EL0415FL00005 R85 J5 15.382 240.9 13.5 8.169 

EL0415FL005006 EL0415FL00005 R74 J4 8.041 62.4 16.5 6.311 

EL0415FL005007 EL0415FL00005 R95 J5 40.814 79.8 13.2 7.773 

EL0415FL005008 EL0415FL00005  J7 90.428 651.3 100.4 25.279 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FL005009 EL0415FL00005  J20 11.219 431.0 59.9 12.705 

EL0415FL005010 EL0415FL00005  J10 96.519 14.1 14.0 3.069 

EL0415FL005013 EL0415FL00005  J8 20.400 494.9 33.6 11.413 

EL0415FL005014 EL0415FL00005  J23 28.808 489.3 69.7 11.977 

EL0415FL005016 EL0415FL00005  J14 24.489 441.6 14.6 9.544 

EL0415FL005017 EL0415FL00005  J15 11.251 238.4 15.2 3.205 

EL0415FL005018 EL0415FL00005  J15 25.291 379.8 19.1 13.981 

EL0415FL005019 EL0415FL00005  J16 41.833 254.1 14.9 8.571 

EL0415FL005020 EL0415FL00005  J21 8.467 304.8 56.1 7.747 

EL0415FL005021 EL0415FL00005 R2117 J17 11.074 119.0 14.9 5.029 

EL0415FL005022 EL0415FL00005 R2218 J18 12.412 94.2 16.2 8.873 

EL0415FL005023 EL0415FL00005  J22 16.399 337.6 34.8 11.302 

EL0415FL005024 EL0415FL00005 R2319 J19 20.381 152.2 15.6 5.608 

EL0415FL005025 EL0415FL00005  J13 32.017 715.8 14.0 12.612 

EL0415FL005026 EL0415FL00005  J12 30.032 381.8 14.8 12.471 

EL0415FL005027 EL0415FL00005 R2011 J11 3.339 37.2 16.1 3.202 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 5-8 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ ʆɻʅ 

ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɩʚʉɻʆɻʏ 5-16 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ɬʍʅʔʖʉʚɿɻʏ-ɤʑʎʅʈɻʔʚɻʏ EL0415FL00005  

ɳʆʐɻʎʂ ɉËÍ2) 772.64 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 14.5 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 14.18 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 12.90 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 35.92 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 48.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 270.5 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 195.8 195.8 195.8 

T = 100 229.3 229.3 229.3 

T = 1000 376.0 376.0 376.0 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 86.0 129.9 160.9 

T = 100 110.5 160.2 193.5 

T = 1000 229.9 298.2 337.8 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.439 0.663 0.821 

T = 100 0.482 0.698 0.844 

T = 1000 0.611 0.793 0.898 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 510.9 847.6 1013.4 

T = 100 717.1 1096.4 1267.8 

T = 1000 2182.1 2441.8 2512.4 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 62.593 94.492 117.040 

T = 100 80.413 116.549 140.752 

T = 1000 167.282 216.955 245.800 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 529 865.8 1031.6 

T = 100 737.4 1116.8 1288.2 

T = 1000 2207.6 2467.3 2537.9 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 86.166 118.065 140.6132 

T = 100 106.815 142.951 167.154 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 1000 200.282 249.955 278.800 

 

5.7 ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɤɢɥɦɠɫ ɛɨɭɤɣɚɪɢɚɫ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʐʂʏ ʇʚʈʉʂʏ ɛʋʑʇʆɻʍʚɻ ʌʀʍʅʇɻʈɼʗʉʀʅ 

27 ʑʌʋʇʀʆʗʉʀʏȟ ς0 ʆʝʈɼʋʑʏ ʆɻʅ ρ8 ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȟ ʋʍʅʎʈʘʉʋʅ ɻʌʝ ʐʋʑʏ ʋʌʋʚʋʑʏ ʀʚʉɻʅ 

ʀʅʆʋʉʅʆʋʚȢ ɬʋ ʈʀɾɻʇʞʐʀʍʋ ʐʈʙʈɻ ʐʂʏ ʇʀʆʗʉʂʏȟ ʘʆʐɻʎʂʏ ρςσȢτ km2ȟ ʀʆʒʋʍʐʚʁʀʐɻʅ ʎʐʂʉ ʚɿʅɻ ʐʂ ʇʚʈʉʂȟ 

ʈʘʎʖ ʐʋʑ ʀʉʉʋʅʋʇʋɾʅʆʋʞ ʆʝʈɼʋʑ J1, ʀʉʡ ʘʉɻ ʈʅʆʍʝʐʀʍʋ ʐʈʙʈɻȟ ʘʆʐɻʎʂʏ φȢυ km2ȟ ɻʌʋʍʍʘʀʅ ʎʐʋʉ ʆʝʇʌʋ 

ʐʂʏ ɩɻʇɻʚʍʋʑȟ ʈʘʎʖ ʐʋʑ ʆʝʈɼʋʑ ʀʊʝɿʋʑ J13. ɠ ʚɿʅɻ ʂ ʇʚʈʉʂ ʆɻʐɻʇɻʈɼʗʉʀʅ ʐʋ ωυϷ ʐʂʏ ʑʌʋʇʀʆʗʉʂʏ 

EL0415FL007001, ʌʋʑ ʌʍʋʎʋʈʋʅʡʉʀʐɻʅ ʖʏ ʌʇʙʍʖʏ ɻɿʅɻʌʘʍɻʐʂ ʀʌʅʒʗʉʀʅɻ ɉʎʑʉʀʌʡʏȟ ʐʋ ʎʞʉʋʇʋ ʐʂʏ 

ɼʍʋʔʝʌʐʖʎʂʏ ʈʀʐɻʐʍʘʌʀʐɻʅ ʎʀ ʀʅʎʍʋʙ ʎʐʂ ʇʚʈʉʂ). ɬʋ ʑʌʝʇʋʅʌʋ υϷ ʆɻʐɻʇɻʈɼʗʉʋʑʉ ʋʅ ʉʂʎʚɿʀʏ ʌʋʑ 

ɼʍʚʎʆʋʉʐɻʅ ʀʉʐʝʏ ʐʖʉ ʋʍʚʖʉ ʐʂʏ ʇʚʈʉʂʏȢ ɩʀʍʅʈʀʐʍʅʆʗ ʐʂʏ ɛʋʑʇʆɻʍʅʗʏ ʎʑʈɼʗʇʇʋʑʉ ʐʘʎʎʀʍʅʏ 

ʑʌʋʇʀʆʗʉʀʏȟ ʈʀ ʆʝʈɼʋʑʏ ʀʊʝɿʋʑ ʐʋʑʏ J2, J3, J4 ʆɻʅ J5Ȣ ɨʅ ʆʝʈɼʋʅ ɻʑʐʋʚ ʎʑʉɿʘʋʉʐɻʅ ʈʀ ʐʋʉ ȺʆɻʐʗʉʐʂȻ 

ʆʝʈɼʋ Jρȟ ʈʘʎʖ ʐʖʉ ʀʅʆʋʉʅʆʡʉ ʆʇʗɿʖʉ R21, R31, Rτρ ʆɻʅ R51ȟ ɾʅɻ ʐʋʑʏ ʋʌʋʚʋʑʏ ʃʀʖʍʀʚʐɻʅ ʈʂɿʀʉʅʆʝʏ 

ʔʍʝʉʋʏ ʍʋʙʏȢ ɨ ʆʝʈɼʋʏ J1 ʃʀʖʍʀʚʐɻʅ ʐʋ ʀʉʉʋʅʋʇʋɾʅʆʝ ʎʂʈʀʚʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʖʉ ʀʅʎʍʋʡʉ ʐʂʏ ʇʚʈʉʂʏȟ 

ɻʌʝ ʐʋʉ ʋʌʋʚʋ ʊʀʆʅʉʗ ɻʌʋʎʐʍɻɾɾʅʎʐʅʆʙ ʐʗʒʍʋʏ ɉɾʉʖʎʐʙ ʖʏ ɝʅʡʍʑɾɻ ɣʇʀʋʌʗʐʍɻʏɊȟ ʌʋʑ ɿʅʋʔʀʐʀʞʀʅ 

ʐɻ ʌʇʀʋʉʗʁʋʉʐɻ ʉʀʍʗ ʐʂʏ ʇʚʈʉʂʏ ʎʐʋ ɢʝʉʅʋ ɩʘʇɻɾʋʏȟ ʎʐʋ ʞʕʋʏ ʐʋʑ ʔʖʍʅʋʞ ɲɾʅʋʏ ɦʅʆʝʇɻʋʏ. ɠ 

ʇʀʅʐʋʑʍɾʚɻ ɻʑʐʙ ɿʀʉ ɻʉɻʌɻʍʚʎʐɻʐɻʅ ʎʐʋ ʑɿʍʋʇʋɾʅʆʝ ʈʋʉʐʘʇʋȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-9.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʋʑ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 139.93 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =274.4 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 22.98 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc =5.8 h 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 71 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 24 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.927. 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʀʆʐʅʈʗʐɻʅ ʈʀ ɼʗʎʂ ʐɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ 

ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʐʋʑ ʆʞʍʅʋʑ ʍʘʈɻʐʋʏ ʌʋʑ ʐʍʋʒʋɿʋʐʀʚ ʐʂ ʇʚʈʉʂ ɛʋʑʇʆɻʍʅʗȟ ʐʋ ʋʌʋʚʋ ʌʂɾʗʁʀʅ 

ɻʌʝ ʐɻ ɚʆɻʍʉɻʉʅʆʗ ʝʍʂ ʆɻʅ ɿʅɻʐʍʘʔʀʅ ʐʋ ʋʍʋʌʘɿʅʋ ɧʂʍʋʈʘʍʋʑ ɉʘʆʐɻʎʂ 123.4 km2ȟ ʈʘʎʋ ʑʕʝʈʀʐʍʋ 

295 mȟ ʈʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 23.0 km).  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-17 ʆɻʅ 5-18ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻʏ 5-19Ȣ ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʋʅ ʌɻʍʋʔʘʏ ɻʅʔʈʙʏ 

ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋʉ ʆʝʈɼʋ Jρȟ ʌʋʑ ʀʚʉɻʅ ʐʋ ʎʂʈʀʚʋ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʖʉ ʀʅʎʍʋʡʉ 

ʐʂʏ ɛʋʑʇʆɻʍʚɻʏ ɉʈʗʇʅʎʐɻȟ ʎʐʂʉ ʌʀʍʚʌʐʖʎʂ ɻʑʐʙȟ ʀʌʀʅɿʙ ʂ ʘʊʋɿʋʏ ɻʉɻʒʘʍʀʐɻʅ ʎʀ ʇʚʈʉʂȟ ɿʀʉ ʘʔʀʅ 

ʉʝʂʈɻ ʂ ʘʉʉʋʅɻ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏɊȟ ʀʉʡ ʋʅ ʝɾʆʋʅ ʎʐʋ ʎʞʉʋʇʋ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʇʀʆʗʉʖʉȢ ɫʐʋ 

ɩɻʍʗʍʐʂʈɻ ɩ7 ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ 

ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-17 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21 ɞɢɣɨɦɢɣɨ J2 J1 - - 

R31 ɞɢɣɨɦɢɣɨ J3 J1 - - 

R41 ɞɢɣɨɦɢɣɨ J4 J1 - - 

R51 ɞɢɣɨɦɢɣɨ J5 J1 - - 

R63  J6 J3 2.834 0.0017 

R73  J7 J3 0.822 0.0052 

R87  J8 J7 1.661 0.0090 

R97  J9 J7 2.313 0.0110 

R104  J10 J4 2.259 0.0010 

R1110  J11 J10 2.003 0.0097 

R125  J12 J5 1.240 0.0083 

R1413  J14 J13 0.522 0.0042 

R1514  J15 J14 0.676 0.0023 

R1615  J16 J15 2.725 0.0134 

R1720  J17 J20 0.984 0.0063 

R1817  J18 J17 4.945 0.0529 

R1918  J19 J18 3.153 0.1464 

R2010  J20 J10 1.672 0.0040 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɩʚʉɻʆɻʏ 5-18 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FL007001  R41 J1 9.225 10.0 0.00 0.100 

EL0415FL007002   J2 10.545 54.2 0.00 4.296 

EL0415FL007003  R63 J3 7.301 46.4 0.55 3.254 

EL0415FL007004   J16 9.785 217.2 36.81 6.072 

EL0415FL007005   J19 17.402 1004.3 736.22 6.345 

EL0415FL007006  R1918 J18 2.233 653.4 274.76 3.979 

EL0415FL007007   J18 9.163 809.5 239.47 7.839 

EL0415FL007008  R1817 J17 7.801 339.0 14.55 7.444 

EL0415FL007009   J17 11.833 184.3 14.70 4.675 

EL0415FL007010  R2010 J10 1.618 36.6 3.95 3.901 

EL0415FL007011   J11 3.107 145.9 18.69 2.886 

EL0415FL007012  R1110 J10 4.800 26.1 0.66 3.768 

EL0415FL007013   J15 1.314 6.8 3.78 1.519 

EL0415FL007014  R1615 J15 3.503 25.1 0.00 3.008 

EL0415FL007015  R1720 J20 0.599 26.0 7.95 2.531 

EL0415FL007016  R1514 J14 0.070 10.0 2.21 0.164 

EL0415FL007017  R1413 J13 0.120 1.5 0.09 0.366 

EL0415FL007018  R97 J7 6.091 75.5 0.82 4.149 

EL0415FL007020   J6 6.376 56.5 0.00 3.792 

EL0415FL007021   J9 6.960 178.4 24.35 5.970 

EL0415FL007022   J8 4.729 90.7 17.50 4.380 

EL0415FL007023  R73 J3 1.364 3.4 0.57 0.405 

EL0415FL007024  R87 J7 0.878 17.4 3.86 1.420 

EL0415FL007025  R125 J5 3.799 49.8 0.35 1.571 

EL0415FL007026   J12 1.928 229.3 9.36 2.543 

EL0415FL007027  R104 J4 5.660 47.3 0.55 3.901 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FL007028   J14 1.730 10.5 0.19 2.531 

 

 

ɞʅʆʝʉɻ 5-9 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ ʆɻʅ 

ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɩʚʉɻʆɻʏ 5-19 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʇʚʈʉʂʏ ɛʋʑʇʆɻʍʚɻʏ EL0415FL00007  

ɳʆʐɻʎʂ ɉËÍ2) 139.93 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 6.26 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 5.75 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 0.00 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 24.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 274.4 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 154.9 154.9 154.9 

T = 100 181.9 181.9 181.9 

T = 1000 300.2 300.2 300.2 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 25.6 59.9 96.6 

T = 100 37.1 80.0 121.7 

T = 1000 98.2 173.5 231.2 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.165 0.387 0.623 

T = 100 0.204 0.440 0.669 

T = 1000 0.327 0.578 0.770 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 129.2 364.6 623.3 

T = 100 196.5 514.5 813.8 

T = 1000 1061.3 1614.1 1884.2 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 3.584 8.389 13.515 

T = 100 5.193 11.199 17.029 

T = 1000 13.748 24.275 32.352 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 132.7 368.1 626.8 

T = 100 200.4 518.4 817.7 

T = 1000 1066.2 1619.0 1889.1 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 5.849 10.654 15.780 

T = 100 7.589 13.595 19.425 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 75 

T = 1000 16.922 27.449 35.526 

 

5.8 ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɪɞɥɚɬɨɫ ɯɚɛɨɭ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʍʘʈɻʐʋʏ ɯʗɼʋʑ ʌʀʍʅʇɻʈɼʗʉʀʅ ρπ ʑʌʋʇʀʆʗʉʀʏȟ φ ʆʝʈɼʋʑʏ 

ʆɻʅ υ ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-10.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 79.52 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =363 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 19.54 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 4.3 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.920. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-20 ʆɻʅ 5-21ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-22Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩ8 ɿʚʉʋʉʐɻʅ ʐɻ 

ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ 

ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-20 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21  J2 J1 4.956 0.0047 

R32  J3 J2 1.179 0.0047 

R43  J4 J3 4.804 0.0221 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R52  J5 J2 5.251 0.0180 

R65  J6 J5 1.278 0.0574 

 

ɩʚʉɻʆɻʏ 5-21 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ɞʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR008001 EL0415FR00008 R21 J1 5.319 16.7 0.00 4.950 

EL0415FR008002 EL0415FR00008 R32 J2 1.522 68.3 16.50 2.930 

EL0415FR008003 EL0415FR00008 R43 J3 10.192 195.3 27.85 4.800 

EL0415FR008004 EL0415FR00008 R52 J2 7.697 190.3 18.51 6.450 

EL0415FR008005 EL0415FR00008  J5 9.675 501.9 126.30 9.220 

EL0415FR008006 EL0415FR00008  J6 17.442 515.7 174.37 8.050 

EL0415FR008007 EL0415FR00008  J6 6.014 512.4 191.24 4.910 

EL0415FR008008 EL0415FR00008 R65 J5 0.832 281.5 126.36 2.050 

EL0415FR008009 EL0415FR00008  J4 14.973 342.2 135.18 8.440 

EL0415FR008010 EL0415FR00008  J4 5.851 500.0 135.18 6.750 

 

 

  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɩʚʉɻʆɻʏ 5-22 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȢ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʍʘʈɻʐʋʏ ɯʗɼʋʑ EL0415FR00008 

ɳʆʐɻʎʂ ɉËÍ2) 79.52 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 4.26 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 19.54 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 363.0 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 153.5 153.5 153.5 

T = 100 179.8 179.8 179.8 

T = 1000 294.8 294.8 294.8 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 57.7 98.9 125.8 

T = 100 77.0 123.0 151.5 

T = 1000 172.2 232.7 265.3 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.376 0.644 0.819 

T = 100 0.428 0.684 0.843 

T = 1000 0.584 0.789 0.900 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 318.8 567.5 701.9 

T = 100 450.1 732.8 874.9 

T = 1000 1243.6 1570 1683.7 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 4.585 7.861 10.001 

T = 100 6.125 9.783 12.049 

T = 1000 13.697 18.502 21.098 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 320.8 569.4 703.8 

T = 100 452.4 735.0 877.1 

T = 1000 1246.4 1572.8 1686.5 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 5.188 8.464 10.604 

T = 100 6.801 10.458 12.725 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 1000 14.541 19.346 21.942 

 

 

 

ɞʅʆʝʉɻ 5-10 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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5.9 ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɪɞɥɚɬɨɫ ɥɩɨɬɨɣɨɭ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʍʘʈɻʐʋʏ ɥʌʝʐʋʆʋʑ ʌʀʍʅʇɻʈɼʗʉʀʅ τ ʑʌʋʇʀʆʗʉʀʏȟ σ 

ʆʝʈɼʋʑʏ ʆɻʅ ς ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-11.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 29.28 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =216 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 16.63 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 4.0 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.939. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-23 ʆɻʅ 5-24ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-25Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩω ɿʚʉʋʉʐɻʅ ʐɻ 

ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ 

ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-23 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21  J2 J1 3.211 0.0037 

R32  J3 J2 3.124 0.0107 

 

ɩʚʉɻʆɻʏ 5-24 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR009001 EL0415FR00009 R21 J1 3.172 10.5 0 3.330 

EL0415FR009002 EL0415FR00009 R32 J2 4.128 94.3 13.52 3.970 

EL0415FR009003 EL0415FR00009  J2 8.894 87.3 12.60 6.760 

EL0415FR009004 EL0415FR00009  J3 13.082 391.5 45.82 10.290 

 

 

 

 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 5-11 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

 

ɩʚʉɻʆɻʏ 5-25 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʍʘʈɻʐʋʏ ɥʌʝʐʋʆʋʑ EL0415FR00009 

ɳʆʐɻʎʂ ɉËÍ2) 29.28 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 3.96 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 16.63 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 215.9 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 160.7 163.5 163.5 

T = 100 188.2 188.2 188.2 

T = 1000 308.7 308.7 308.7 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 57.0 100.7 129.9 

T = 100 76.7 125.7 156.8 

T = 1000 174.4 239.8 275.7 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.349 0.616 0.795 

T = 100 0.408 0.668 0.833 

T = 1000 0.565 0.777 0.893 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 130.9 240.8 302.4 

T = 100 187 316.2 383.2 

T = 1000 533.1 690.8 749.5 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 1.670 2.947 3.804 

T = 100 2.246 3.680 4.591 

T = 1000 5.105 7.019 8.072 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 131.6 241.5 303.1 

T = 100 187.8 317.0 384.0 

T = 1000 534.1 691.8 750.5 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 1.892 3.169 4.026 

T = 100 2.495 3.929 4.840 

T = 1000 5.416 7.329 8.383 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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5.10  ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɪɞɥɚɬɨɫ ɧɠɪɨɪɞɥɚ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʍʘʈɻʐʋʏ ɧʂʍʝʍʀʈɻ ʌʀʍʅʇɻʈɼʗʉʀʅ 11 ʑʌʋʇʀʆʗʉʀʏȟ 6 

ʆʝʈɼʋʑʏ ʆɻʅ 5 ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-12.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 124.28 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =374 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 24.12 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 5.2 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.910. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-26 ʆɻʅ 5-27ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-28Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩ10 ɿʚʉʋʉʐɻʅ ʐɻ 

ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ 

ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

 

ɩʚʉɻʆɻʏ 5-26 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21  J2 J1 2.779 0.0168 

R32  J3 J2 4.740 0.0167 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R42  J4 J2 1.541 0.0066 

R54  J5 J4 1.081 0.0090 

R65  J6 J5 7.580 0.0173 

R21  J2 J1 2.779 0.0168 

R32  J3 J2 4.740 0.0167 

 

ɩʚʉɻʆɻʏ 5-27 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR010001 EL0415FR00010 R21 J1 5.357 56.7 0 5.370 

EL0415FR010002 EL0415FR00010 R42 J2 1.001 71.4 47.0 1.880 

EL0415FR010003 EL0415FR00010 R32 J2 4.678 164.9 48.3 5.640 

EL0415FR010004 EL0415FR00010  J3 11.508 423.1 126.7 8.690 

EL0415FR010005 EL0415FR00010  J3 18.332 448.2 126.6 8.510 

EL0415FR010006 EL0415FR00010  J4 3.121 203.4 57.0 5.610 

EL0415FR010007 EL0415FR00010  J5 8.077 255.8 64.8 6.170 

EL0415FR010008 EL0415FR00010 R54 J4 3.681 139.1 55.8 4.500 

EL0415FR010009 EL0415FR00010 R65 J5 18.539 298.9 65.3 9.990 

EL0415FR010010 EL0415FR00010  J6 17.547 423.2 198.1 9.000 

EL0415FR010011 EL0415FR00010  J6 32.444 495.4 198.0 11.140 

 

ɩʚʉɻʆɻʏ 5-28 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʍʘʈɻʐʋʏ ɧʂʍʝʍʀʈɻ EL0415FR00010 

ɳʆʐɻʎʂ ɉËÍ2) 124.28 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 5.22 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 24.12 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 374.0 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 137.3 137.3 137.3 

T = 100 160.8 160.8 160.8 

T = 1000 263.5 263.5 263.5 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 27.0 60.0 91.0 

T = 100 37.9 77.7 112.4 

T = 1000 98.6 163.1 209.6 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.197 0.437 0.663 

T = 100 0.236 0.483 0.699 

T = 1000 0.374 0.619 0.795 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 202.1 444.5 663.1 

T = 100 292.5 590.6 843.6 

T = 1000 938 1460.2 1765.9 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 3.354 7.461 11.315 

T = 100 4.711 9.655 13.972 

T = 1000 12.256 20.265 26.048 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 205.2 447.6 666.2 

T = 100 296 594.1 847.1 

T = 1000 942.3 1464.5 1770.2 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 4.297 8.404 12.257 

T = 100 5.767 10.711 15.028 

T = 1000 13.576 21.584 27.368 

  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 5-12 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

5.11  ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɤɢɥɦɠɫ ɚɥɛɪɚɣɢɚɫ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʂʏ ʇʚʈʉʂʏ ɚʈɼʍɻʆʚɻ ʌʀʍʅʇɻʈɼʗʉʀʅ 5 ʑʌʋʇʀʆʗʉʀʏȟ 5 ʆʝʈɼʋʑʏ 

ʆɻʅ 4 ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ ɠ ʇʀʆʗʉʂ ɻʌʋʍʍʋʙʏ ʐʂʏ ʇʚʈʉʂʏ ʔʖʍʚʁʀʐɻʅ ʎʀ ʐʘʎʎʀʍʅʏ 

ʑʌʋʇʀʆʗʉʀʏȟ ʋʅ ʋʌʋʚʀʏ ʀʆʒʋʍʐʚʁʋʉʐɻʅ ʎʐʋʑʏ ʆʝʈɼʋʑʏ J2, J3, Jτ ʆɻʅ JυȢ ɠ ʚɿʅɻ ʂ ʇʚʈʉʂ ɻʉɻʌɻʍʚʎʐɻʐɻʅ 

ʖʏ ʊʀʔʖʍʅʎʐʙ ʑʌʋʇʀʆʗʉʂ (EL0415FL11001), ʌʋʑ ʀʚʉɻʅ ʌʇʙʍʖʏ ɻɿʅɻʌʘʍɻʐʂ ʆɻʅ ʐʋ ʎʞʉʋʇʋ ʐʖʉ 

ʀʅʎʍʋʡʉ ʐʂʏȟ ʈɻʁʚ ʈʀ ʐʅʏ ʀʅʎʍʋʘʏ ʇʝɾʖ ɼʍʋʔʝʌʐʖʎʂʏ ʎʐʂ ʇʚʈʉʂȟ ʎʑɾʆʀʉʐʍʡʉʋʉʐɻʅ ʎʐʋʉ ʀʉʉʋʅʋʇʋɾʅʆʝ 

ʆʝʈɼʋ ʀʊʝɿʋʑ JρȢ ɜʅɻ ʐʋʉ ʎʆʋʌʝ ɻʑʐʝȟ ʎʐʋ ʈʋʉʐʘʇʋ ʀʅʎʗɾʋʉʐɻʅ ʋʅ ʐʘʎʎʀʍʅʏ ʀʅʆʋʉʅʆʋʚ ʆʇʗɿʋʅ (R21, R31, 

R41, RυρɊȟ ʈʂɿʀʉʅʆʋʞ ʔʍʝʉʋʑ ʍʋʙʏȢ  

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-13.  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 108.70 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =212 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 18.7 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 6.33 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 4.61 h 

ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ɾʅɻ ʐʂʉ ʀʆʐʚʈʂʎʂ ʐʋʑ ʔʍʝʉʋʑ ʎʑɾʆʘʉʐʍʖʎʂʏ ʇɻʈɼʗʉʀʐɻʅ ʐʋ ʈʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ ʐʂʏ 

ʑʌʋʇʀʆʗʉʂʏ EL0415FL0ρρππςȟ ʌʋʑ ʀʚʉɻʅ ʐʋ ʈʀɾɻʇʞʐʀʍʋ ʈʙʆʋʏ ɿʅɻɿʍʋʈʙʏ ʎʐʋ ʎʞʎʐʂʈɻȢ 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 24 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.931. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-29 ɉɿʀʉ ʘʔʀʅ ʉʝʂʈɻ 

ʂ ʌɻʍʗʃʀʎʂ ʎʐʋʅʔʀʚʖʉ ɾʅɻ ʐʋʑʏ ʀʅʆʋʉʅʆʋʞʏ ʆʇʗɿʋʑʏɊȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʂʏ 

ʇʀʆʗʉʂʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-30Ȣ ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʀʌʀʅɿʙ ʂ ʘʊʋɿʋʏ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ 

ɻʉɻʒʘʍʀʐɻʅ ʎʀ ʇʚʈʉʂȟ ɿʀʉ ʘʔʀʅ ʉʝʂʈɻ ʂ ʘʉʉʋʅɻ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏȢ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩρ1 ɿʚʉʋʉʐɻʅ ʐɻ 

ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ 

ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

 

ɩʚʉɻʆɻʏ 5-29 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FL011001 EL0415FL00011  J1 14.534 18.7 18.7 0.100 

EL0415FL011002 EL0415FL00011  J2 29.770 217.6 18.7 6.330 

EL0415FL011003 EL0415FL00011  J3 20.291 258.9 18.7 5.340 

EL0415FL011004 EL0415FL00011  J4 21.966 273.3 18.7 4.550 

EL0415FL011005 EL0415FL00011  J5 22.139 224.9 18.7 5.520 

 
 

ɩʚʉɻʆɻʏ 5-30 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʍʘʈɻʐʋʏ ʇʚʈʉʂʏ ɚʈɼʍɻʆʚɻʏ EL0415FR00011 

ɳʆʐɻʎʂ ɉËÍ2) 108.70 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 18.7 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 13.37 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 4.61 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 6.33 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 24.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 211.6 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 156.7 156.7 156.7 

T = 100 183.5 183.5 183.5 

T = 1000 300.9 300.9 300.9 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 29.7 63.3 99.6 

T = 100 40.5 82.5 123.7 

T = 1000 103.8 177.7 234.1 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.189 0.404 0.635 

T = 100 0.221 0.450 0.674 

T = 1000 0.345 0.591 0.778 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 96.3 309.3 574.9 

T = 100 136.9 446.8 754.8 

T = 1000 919.3 1489.7 1762.8 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 3.227 6.879 10.825 

T = 100 4.401 8.973 13.448 

T = 1000 11.284 19.319 25.445 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 99 312 577.6 

T = 100 140.0 449.9 757.8 

T = 1000 923.1 1493.5 1766.6 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 4.99 8.642 12.589 

T = 100 6.376 10.948 15.423 

T = 1000 13.752 21.788 27.914 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 5-13 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 90 

5.12  ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɪɞɥɚɬɨɫ ɜɞɪɨɩɨɪɨɭ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʍʘʈɻʐʋʏ ɜʀʍʋʌʝʍʋʑ ʌʀʍʅʇɻʈɼʗʉʀʅ 9 ʑʌʋʇʀʆʗʉʀʏȟ φ 

ʆʝʈɼʋʑʏ ʆɻʅ υ ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-14.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 226.88 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =130 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 43.40 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 13.7 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 24 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.917. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-31 ʆɻʅ 5-32ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-33Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩρ2 ɿʚʉʋʉʐɻʅ ʐɻ 

ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ 

ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-31 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21  J2 J1 6.210 0.0002 

R32  J3 J2 4.279 0.0004 

R43  J4 J3 10.778 0.0034 

R52  J5 J2 2.787 0.0008 

R61  J6 J1 12.137 0.0004 

ɩʚʉɻʆɻʏ 5-32 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR012001 EL0415FR00012 R21 J1 8.351 87.6 0.0 4.070 

EL0415FR012002 EL0415FR00012 R32 J2 20.549 71.5 0.0 9.860 

EL0415FR012003 EL0415FR00012 R43 J3 36.876 138.4 1.6 12.340 

EL0415FR012004 EL0415FR00012  J4 81.407 235.9 40.3 22.130 

EL0415FR012005 EL0415FR00012  J3 15.423 134.5 2.1 8.250 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR012006 EL0415FR00012  J5 7.939 18.6 0.2 5.060 

EL0415FR012007 EL0415FR00012 R52 J2 6.562 7.1 0.0 5.260 

EL0415FR012008 EL0415FR00012  J6 11.164 68.0 0.0 3.460 

EL0415FR012009 EL0415FR00012 R61 J1 38.624 10.0 0.0 12.180 

 

ɩʚʉɻʆɻʏ 5-33 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɜʀʍʋʌʝʍʋʑ EL0415FR00012 

ɳʆʐɻʎʂ ɉËÍ2) 226.88 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 13.71 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 43.40 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 24.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 130.5 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 148.3 148.3 148.3 

T = 100 173.9 173.9 173.9 

T = 1000 285.6 285.6 285.6 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 21.5 60.8 97.4 

T = 100 32.7 80.1 121.0 

T = 1000 58.0 174.1 227.5 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.145 0.410 0.657 

T = 100 0.188 0.461 0.696 

T = 1000 0.203 0.610 0.797 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 98.9 328.4 548.3 

T = 100 161.7 457.7 710.3 

T = 1000 510 1313.3 1532.8 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 50 4.884 13.789 22.108 

T = 100 7.411 18.175 27.445 

T = 1000 13.159 39.497 51.621 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 104.6 334.0 554 

T = 100 168.1 464.0 716.7 

T = 1000 517.9 1321.3 1540.8 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 8.565 17.470 25.789 

T = 100 11.533 22.298 31.567 

T = 1000 18.312 44.650 56.774 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 5-14 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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5.13  ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɪɞɥɚɬɨɫ ɚɜɪɢɤɢɚɫ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʍʘʈɻʐʋʏ ɚɾʍʅʇʅʗʏ ʌʀʍʅʇɻʈɼʗʉʀʅ ρ ʇʀʆʗʉʂ ʆɻʅ ρ ʆʝʈɼʋ 

ʀʊʝɿʋʑȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-15. ɠ 

ɟɝɭɣɩ Ȱɩʀʍʅʋʔʙ ɿʘʇʐɻ ʌʋʐɻʈʋʞ ɞʑʙʉʋʑȱ ʆɻʇʞʌʐʀʅ ʈʅʆʍʝ ʆʋʈʈʗʐʅ ʐʂʏ ʇʀʆʗʉʂʏȟ ʆʋʉʐʗ ʎʐʋʉ ʆʝʈɼʋ 

ʀʊʝɿʋʑ J1. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 30.57 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =351.4 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 10.54 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc =2.52 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.939. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-34ȟ  ʀʉʡ 

ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-

35Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩρ3 ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ 

ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ 

ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-34 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR013001 EL0415FR00013  J1 30.574 351.39 0.0 10.54 

ɩʚʉɻʆɻʏ 5-35 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʍʘʈɻʐʋʏ ɚɾʍʅʇʅʗ EL0415FR00013 

ɳʆʐɻʎʂ ɉËÍ2) 30.574 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 2.528 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 10.54 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 351.39 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 122.0 122.0 122.0 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 100 143.0 143.0 143.0 

T = 1000 234.8 234.8 234.8 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 35.1 69.5 94.4 

T = 100 48.7 88.0 114.7 

T = 1000 118.4 173.2 204.9 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.288 0.570 0.774 

T = 100 0.340 0.616 0.802 

T = 1000 0.504 0.738 0.873 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 75.8 163.8 218.8 

T = 100 112.8 214.1 275.1 

T = 1000 355.4 491.3 544.5 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 1.073 2.126 2.887 

T = 100 1.488 2.691 3.508 

T = 1000 3.620 5.296 6.264 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 76.1 164.1 219.1 

T = 100 113.4 214.7 275.7 

T = 1000 356.9 492.8 546.0 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 1.166 2.219 2.980 

T = 100 1.673 2.876 3.693 

T = 1000 4.083 5.759 6.727 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ υ-15 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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5.14  ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɪɞɥɚɬɨɫ ɣɚɬɱ ɛɚɫɢɤɢɣɠɫ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʍʘʈɻʐʋʏ ɣʗʐʖ ɛɻʎʅʇʅʆʙʏ ʌʀʍʅʇɻʈɼʗʉʀʅ ρ ʇʀʆʗʉʂ ʆɻʅ ρ 

ʆʝʈɼʋ ʀʊʝɿʋʑȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ υ-ρφȢ ɠ 

ɟɝɭɣɩ  Ȱɩʀʍʅʋʔʙ ɿʘʇʐɻ ʌʋʐɻʈʋʞ ɞʑʙʉʋʑȱ ʆɻʇʞʌʐʀʅ ʈʅʆʍʝ ʆʋʈʈʗʐʅ ʐʂʏ ʇʀʆʗʉʂʏȟ ɻʉʗʉʐʂ ʐʋʑ ʆʝʈɼʋʑ 

ʀʊʝɿʋʑ J1. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 41.42km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm = 281.57m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 6.60km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 2.66 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.933. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-36ȟ  ʀʉʡ 

ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ υ-

37Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩρ4 ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ 

ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ 

ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-36 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0420FR014001 EL0420FR00014  J1 41.416 281.573 0.0 6.60 

ɩʚʉɻʆɻʏ 5-37 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʍʘʈɻʐʋʏ ɣʗʐʖ ɛɻʎʅʇʅʆʙʏ EL0415FR00014 

ɳʆʐɻʎʂ ɉËÍ2) 41.416 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 2.655 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 6.60 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 281.57 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 121.7 121.7 121.7 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 98 

T = 100 142.5 142.5 142.5 

T = 1000 233.9 233.9 233.9 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 17.8 51.6 81.8 

T = 100 27.3 67.8 101.2 

T = 1000 82.3 146.2 189.1 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.146 0.424 0.672 

T = 100 0.192 0.476 0.710 

T = 1000 0.352 0.625 0.808 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 43.6 158.7 259.5 

T = 100 74.8 220.9 330.9 

T = 1000 342.7 576.8 696.6 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 0.738 2.135 3.388 

T = 100 1.132 2.808 4.193 

T = 1000 3.410 6.056 7.830 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 44 159.1 259.9 

T = 100 75.6 221.7 331.7 

T = 1000 344.8 578.9 698.7 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 0.863 2.260 3.513 

T = 100 1.383 3.059 4.444 

T = 1000 4.036 6.682 8.456 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 99 

 

 

ɞʅʆʝʉɻ υ-16 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 100 

5.15  ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɣɚɪɩɞɦɠɫɢɱɬɠ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʌʋʐɻʈʋʞ ɣɻʍʌʀʉʂʎʅʡʐʂ ʌʀʍʅʇɻʈɼʗʉʀʅ υ ʑʌʋʇʀʆʗʉʀʏȟ σ 

ʆʝʈɼʋʑʏ ʆɻʅ ς ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ ɨ ʌʋʐɻʈʝʏ ɣɻʍʌʀʉʂʎʅʡʐʂʏȟ ʎʑʈɼʗʇʀʅ ʎʐʋʉ 

ɣʍʅʆʀʇʅʡʐʂȟ ʎʐʋʉ ʆʝʈɼʋ J33. 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ υ-ρχȢ ɞʉʐʝʏ 

ʐʂʏ ʇʀʆʗʉʂʏ ʌʀʍʅʇɻʉɼʗʉʀʐɻʅ ʀʊ ʋʇʋʆʇʙʍʋʑ ʂ ʉʘɻ ɟɝɭɣɩ Ȱɯɻʈʂʇʘʏ ʁʡʉʀʏ ʌȢɣɻʍʌʀʉʂʎʅʡʐʂȱȢ 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 185.47km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm = 1138.91m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 399.29 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 42.14km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 5.41 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 24 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.921. 

 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ υ-38 ʆɻʅ υ-39ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ υ-40Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩρ5 ɿʚʉʋʉʐɻʅ ʐɻ 

ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ 

ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ  

ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-38 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R3533 ɣɚɪɩɞɦɠɫɢɱɬɠɫ ɪȢ ρ J37 J35 13.20 0.0217 

R3735 ɣɚɪɩɞɦɠɫɢɱɬɠɫ ɪȢ 2 J35 J33 6.12 0.0137 

 

ɩʚʉɻʆɻʏ 5-39 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR015001 EL0415FR00015 R3533 J33 61.38 1082.723 399.293 14.52 

EL0415FR015002 EL0415FR00015  J35 29.32 1131.198 694.545 12.02 

EL0415FR015003 EL0415FR00015 R3735 J35 33.29 1067.841 690.618 5.6 

EL0415FR015004 EL0415FR00015  J37 13.05 1417.386 778.963 4.2 

EL0415FR015005 EL0415FR00015  J37 48.44 1188.632 778.209 5.8 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 101 

ɩʚʉɻʆɻʏ υȢ40 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɣɻʍʌʀʉʂʎʅʡʐʂ EL0415FR00015 

ɳʆʐɻʎʂ ɉËÍ2) 185.47 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 399.29 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 5.409 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 42.14 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 24.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 1138.91 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 147.8 147.8 147.8 

T = 100 173.1 173.1 173.1 

T = 1000 284.1 284.1 284.1 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 23.4 62.0 97.8 

T = 100 34.8 81.3 116.9 

T = 1000 99.8 174.7 226.9 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.158 0.420 0.662 

T = 100 0.201 0.470 0.675 

T = 1000 0.351 0.615 0.799 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 153.7 524.9 850.8 

T = 100 250.2 720.8 1075.1 

T = 1000 1455.0 2044.6 2293.1 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 4.340 11.504 18.139 

T = 100 6.451 15.082 21.673 

T = 1000 18.519 32.410 42.088 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 155.6 526.8 852.7 

T = 100 253.9 724.5 1078.8 

T = 1000 1464.3 2053.9 2302.4 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 5.542 12.706 19.341 

T = 100 8.853 17.484 24.075 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 1000 24.529 38.420 48.098 

 

 

ɞʅʆʝʉɻ υ-17 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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5.16  ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɛɨɭɬɨɭɥɢɚ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʌʋʐɻʈʅʋʞ ɛʋʑʐʋʑʈʅʗʏ ʌʀʍʅʇɻʈɼʗʉʀʅ ρ ʇʀʆʗʉʂ ʆɻʅ ρ 

ʆʝʈɼʋ ʀʊʝɿʋʑȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ υ-18Ȣ ɠ 

ɟɝɭɣɩ  Ȱɯɻʈʂʇʘʏ ʁʡʉʀʏ ʍʀʈʗʐʖʉ ɛʋʑʐʋʑʈʅʗʏ ʆɻʅ ɦʙʎʎʂʏȱ ʆɻʇʞʌʐʀʅ ʆʋʈʈʗʐʅ ʐʂʏ ʇʀʆʗʉʂʏȟ ɻʉʗʉʐʂ 

ʐʋʑ ʆʝʈɼʋʑ ʀʊʝɿʋʑ J1. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 49.97 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm = 370.02 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.07m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 11.90 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 2.997 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.929. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-41ȟ  ʀʉʡ 

ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ υ-

42Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩρ6 ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ 

ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ 

ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-40 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR016001 EL0415FR00016  J1 49.965 370.02 0.0 11.90 

ɩʚʉɻʆɻʏ 5-41 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɛʋʑʐʋʑʈʅʗ EL0415FR00016 

ɳʆʐɻʎʂ ɉËÍ2) 49.97 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 2.997 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 11.90 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 370.02 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 117.8 117.8 117.8 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 100 138.1 138.1 138.1 

T = 1000 227.2 227.2 227.2 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 8.9 38.5 70.0 

T = 100 15.5 52.6 88.2 

T = 1000 58.5 123.2 171.7 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.075 0.327 0.595 

T = 100 0.112 0.380 0.639 

T = 1000 0.258 0.542 0.756 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 22.2 132.7 256.7 

T = 100 43.2 193.7 337.2 

T = 1000 280.1 585.5 767.4 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 0.444 1.925 3.499 

T = 100 0.776 2.626 4.409 

T = 1000 2.925 6.155 8.581 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 22.7 133.2 257.2 

T = 100 44.2 194.7 338.2 

T = 1000 282.6 588.0 769.9 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 0.595 2.076 3.650 

T = 100 1.078 2.928 4.711 

T = 1000 3.680 6.910 9.336 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ υ-18 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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5.17  ɫɭɫɬɠɥɚ ɤɞɣɚɦɱɦ ɚɩɨɪɪɨɠɫ ɦɠɫɫɠ 

ɩʍʝʆʀʅʐɻʅ ɾʅɻ ʐʋʉ ʌʋʐɻʈʝ ɦʙʎʎʂ ʆɻʅ ɿʞʋ ʈʅʆʍʗ ʍʘʈɻʐɻȟ ʌʋʑ ɻʌʋʍʍʘʋʑʉ ʎʐʋʉ ɚʈɼʍɻʆʅʆʝ ɣʝʇʌʋȟ 

ɻʉʗʈʀʎɻ ʎʐʂʉ ɚʈʒʅʇʋʔʚɻ ʆɻʅ ʐʂʉ ɛʝʉʅʐʎɻȢ ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ 

ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ ʌʀʍʅʇɻʈɼʗʉʀʅ τ ʑʌʋʇʀʆʗʉʀʏȟ τ ʆʝʈɼʋʑʏ ʆɻʅ ρ ʆʇʗɿʋ ʑɿʍʋɾʍɻʒʅʆʋʞ 

ɿʅʆʐʞʋʑȢ ɬʋ ʌʅʋ ʎʂʈɻʉʐʅʆʝ ʆʋʈʈʗʐʅ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʀʚʉɻʅ ʋ ʌʋʐɻʈʝʏ ɦʙʎʎʂʏ, ʋ ʋʌʋʚʋʏ ʌʀʍʅʇɻʈɼʗʉʀʅ 

ʐʅʏ ʑʌʋʇʀʆʗʉʀʏ %,πτρυ&2πρχππρ ʆɻʅ %,πτρυ&2πρχππςȟ ʈʀ ʘʊʋɿʋ ʎʐʋʉ ʆʝʈɼʋ Jρȟ ʀʉʡ ʐɻʑʐʝʔʍʋʉɻ 

ʌʍʋɼʇʘʌʀʐɻʅ ʉɻ ʍʑʃʈʚʁʀʐɻʅ ɻʌʝ ʐʋ ʒʍʗɾʈɻ ɚʔʑʍʡʉ ʎʐʋʉ ʆʝʈɼʋ J2. ɚʉʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏ 

ɻʉɻʌʐʞʎʎʀʐɻʅ ʋ ʋʈʡʉʑʈʋʏ ʐɻʈʅʀʑʐʙʍɻʏȟ ʈʘɾʅʎʐʂʏ ʘʆʐɻʎʂʏ ɉʎʐʂʉ ɻʉʡʐɻʐʂ ʎʐʗʃʈʂ ʇʀʅʐʋʑʍɾʚɻʏɊ 2.75 

km2Ȣ ɠ ʇʀʆʗʉʂ ɻʌʋʍʍʋʙʏ ɻʉʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏ ʘʔʀʅ ʘʆʐɻʎʂ 29.1 km2.  

 

ɞʅʆʝʉɻ 5-19 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐɻʈʅʀʑʐʙʍɻ ɚʔʑʍʡʉɉʎʐʘʕʂ ʑʌʀʍʔʀʅʇʅʎʐʙ Ϲ372,5m) 

ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ɿʅʝɿʀʑʎʂʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʌʝ ʐʋʉ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ 

ɚʔʑʍʡʉȟ ɾʚʉʀʐɻʅ ʂ ʌɻʍɻɿʋʔʙ ʝʐʅ ʆɻʐʗ ʐʂʉ ʘʉɻʍʊʂ ʝʇʖʉ ʐʖʉ ʀʌʀʅʎʋɿʚʖʉ ɼʍʋʔʙʏȟ ʋ ʐɻʈʅʀʑʐʙʍɻʏ ʀʚʉɻʅ 

ʎʀ ʌʇʙʍʂ ʌʇʙʍʖʎʂ ɉʎʐʗʃʈʂ ʑʌʀʍʔʀʚʇʅʎʂʏȟ Ϲ372)Ȣ ɠ ɿʅʝɿʀʑʎʂ ɾʚʉʀʐɻʅ ɻʌʝ ʀʇʀʞʃʀʍʋ ʑʌʀʍʔʀʇʅʎʐʙȟ ɾʅɻ 

ʐʋʉ ʋʌʋʚʋ ʇɻʈɼʗʉʀʐɻʅ ʀʉʀʍɾʝ ʌʇʗʐʋʏ b = 15.0 m ʆɻʅ ʎʑʉʐʀʇʀʎʐʙʏ ɻʌʖʇʀʅʡʉ c Ѐ ςȢ ɬʘʇʋʏȟ ʀʒɻʍʈʝʁʀʐɻʅ 

ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻȟ ʐʋ ɾʍʗʒʂʈɻ ʐʂʏ ʋʌʋʚɻʏ ɿʚʉʀʐɻʅ ʎʐʂʉ 5-19. 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-19.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʀʉʋʌʋʅʂʈʘʉʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 92.12km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm = 597.86 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 14.5 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 4.0 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.916. 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʋ ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʋʑ ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ ʀʆʐʅʈʗʐɻʅ ʈʀ ɼʗʎʂ ʐɻ 

ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʖʉ ɿʞʋ ʑʌʋʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʐʋʑ ʌʋʐɻʈʋʞ ɦʙʎʎʂ ɉʘʆʐɻʎʂ 14.8 km2ȟ ʈʘʎʋ 

ʑʕʝʈʀʐʍʋ 670.88 mȟ ʈʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ ρτȢ5 km).  
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 5-43 ʆɻʅ 5-44ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-45Ȣ ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʋʅ ʌɻʍʋʔʘʏ ɻʅʔʈʙʏ 

ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋʉ ʆʝʈɼʋ Jρȟ ʌʋʑ ʀʚʉɻʅ ʘʊʋɿʋʏ ʈʚɻʏ ʀʆ ʐʖʉ ʐʀʎʎʗʍʖʉ ʇʀʆɻʉʡʉ 

ɻʌʋʍʍʋʙʏ ʌʋʑ ɻʌɻʍʐʚʁʋʑʉ ʐʋ ʑɿʍʋʇʋɾʅʆʝ ʎʞʎʐʂʈɻ ʆɻʅ ʎʑɾʆʀʆʍʅʈʘʉɻ ʐʋʑ ʌʋʐɻʈʋʞ ɦʙʎʎʂȟ ʀʉʡ ʋʅ 

ʝɾʆʋʅ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋ ʎʞʉʋʇʋ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʇʀʆɻʉʡʉȢ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩ17 ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ 

ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ 

ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

 

ɩʚʉɻʆɻʏ 5-42 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21 ɦɠɫɫɠɫ ɪȢς J2 J1 13.21 0.0255 

 

ɩʚʉɻʆɻʏ 5-43 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR017001 EL0415FR00017 R21 J1 30.51 560.43 1.93 11.3 

EL0415FR017002 EL0415FR00017  J2 29.09 777.87 338.95 3.5 

EL0415FR017003 EL0415FR00017  J3 19.63 637.86 35.77 7.3 

EL0415FR017004 EL0415FR00017  J4 12.90 219.47 0 4.5 

 

ɩʚʉɻʆɻʏ 5-44 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʌʋʐɻʈʋʞ ɦʙʎʎʂ EL0415FR00017 

ɳʆʐɻʎʂ ɉËÍ2) 92.12 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 4.0 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 14.5 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 597.86 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 50 128.4 128.4 128.4 

T = 100 150.6 150.6 150.6 

T = 1000 247.6 247.6 247.6 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 12.6 43.9 77.1 

T = 100 20.2 59.2 96.9 

T = 1000 67.9 136.0 187.7 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.098 0.342 0.600 

T = 100 0.134 0.393 0.644 

T = 1000 0.274 0.549 0.758 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 21.0 165.7 347.7 

T = 100 41.7 245.2 456.5 

T = 1000 342.2 754.6 1019.8 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 1.165 4.046 7.104 

T = 100 1.865 5.458 8.928 

T = 1000 6.253 12.529 17.292 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 21.6 166.3 348.3 

T = 100 42.9 246.4 457.7 

T = 1000 345.2 757.6 1022.8 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 1.445 4.326 7.384 

T = 100 2.423 6.016 9.486 

T = 1000 7.672 13.948 18.711 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ υ-19 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

 

5.18  ɫɭɫɬɠɥɚ ɤɞɣɚɦɱɦ ɚɩɨɪɪɨɠɫ ɣɚɬɨɭɦɚɫȤɚɞɬɨɭ 

ɩʍʝʆʀʅʐɻʅ ɾʅɻ ʘʉɻ ʎʞʎʐʂʈɻ ʇʀʆɻʉʡʉ ʌʋʑ ɻʌʋʐʀʇʀʚʐɻʅ ɻʌʝ ʈʚɻ ʆʇʀʅʎʐʙ ʑʌʋʇʀʆʗʉʂ ʎʐʂʉ ʌʀʍʅʋʔʙ ʐʋʑ 

ɚʀʐʋʞ ʆɻʅ ʈʅɻ ɿʀʞʐʀʍʂ ʑʌʋʇʀʆʗʉʂȟ ʌʋʑ ɿʅɻʐʍʘʔʀʐɻʅ ɻʌʝ ʈʅʆʍʝ ʍʘʈɻȟ ʐʋ ʋʌʋʚʋ ʀʆɼʗʇʇʀʅ ʎʐʋʉ ʋʅʆʅʎʈʝ 

ɤʋʑʐʍʗʆʅȢ ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ ʌʀʍʅʇɻʈɼʗʉʀʅ ς 

ʑʌʋʇʀʆʗʉʀʏ ʆɻʅ ς ʆʝʈɼʋʑʏȢ ɞʅɿʅʆʝʐʀʍɻȟ ʂ ʑʌʋʇʀʆʗʉʂ ɻʌʋʍʍʋʙʏ %,πτρυ&2πρψππρ ʐʋʑ ʍʘʈɻʐʋʏ ʌʋʑ 

ɿʅʘʍʔʀʐɻʅ ɻʌʝ ʐʋʉ ʋʅʆʅʎʈʝ ɤʋʑʐʍʗʆʅȟ ʈʀ ʘʊʋɿʋ ʐʋʉ ʆʝʈɼʋ Jρȟ ʀʉʡ ʂ EL0415FR018002 ʀʚʉɻʅ ʆʇʀʅʎʐʙ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ʇʀʆʗʉʂȟ ʂ ɻʌʋʍʍʋʙ ʐʂʏ ʋʌʋʚɻʏ ʎʑɾʆʀʉʐʍʡʉʀʐɻʅ ʎʐʋ ʔɻʈʂʇʝʐʀʍʋ ʎʂʈʀʚʋ ʐʂʏ ɉʆʝʈɼʋʏ J2). ɠ 

ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ 5-20.  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʀʉʋʌʋʅʂʈʘʉʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 147.75 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm = 321.66 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.18 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 13.4 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 4.29 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 24 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.926. 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʖʏ ʈʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ ʃʀʖʍʀʚʐɻʅ ɻʑʐʝ ʐʂʏ ʈʀɾɻʇʞʐʀʍʂʏ ʀʆ ʐʖʉ ɿʞʋ ʇʀʆɻʉʡʉȢ ɨ 

ʔʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ʐʋʑ ʀʉʋʌʋʅʂʈʘʉʋʑ ʎʑʎʐʙʈɻʐʋʏ ʀʆʐʅʈʗʐɻʅ ʈʀ ɼʗʎʂ ʐɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʐʂʏ ʀʉ 

ʇʝɾʖ ʇʀʆʗʉʂʏȢ  

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɿʚʉʋʉʐɻʅ ʎʐʋʉ 

ɩʚʉɻʆɻ 5-46ȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ 

ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-47Ȣ ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʋʅ ʌɻʍʋʔʘʏ ɻʅʔʈʙʏ  ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʉɻʒʘʍʋʉʐɻʅ 

ʎʐʋʉ ʆʝʈɼʋ Jρȟ ʌʋʑ ʀʚʉɻʅ ʘʊʋɿʋʏ ʈʚɻʏ ʀʆ ʐʖʉ ɿʞʋ ʇʀʆɻʉʡʉ ɻʌʋʍʍʋʙʏ ʌʋʑ ɻʌɻʍʐʚʁʋʑʉ ʐʋ ʑɿʍʋʇʋɾʅʆʝ 

ʎʞʎʐʂʈɻȟ ʀʉʡ ʋʅ ʝɾʆʋʅ ɻʉɻʒʘʍʋʉʐɻʅ ʎʐʋ ʎʞʉʋʇʋ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʇʀʆɻʉʡʉȢ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩ18 

ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ 

ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-45 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR018001 EL0415FR00018  J1 92.66 291.64 0.18 13.4 

EL0415FR018002 EL0415FR00018  J2 55.08 372.16 193.1 12.7 

 

ɩʚʉɻʆɻʏ 5-46 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɣɻʐʋʞʉɻʏ-ɚʀʐʋʞ 

ɳʆʐɻʎʂ ɉËÍ2) 147.75 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.18 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 4.29 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 13.4 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 24.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 321.66 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ EL0415FR00018 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 168.4 168.4 168.4 

T = 100 197.3 197.3 197.3 

T = 1000 323.8 323.8 323.8 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 20.5 64.4 107.1 

T = 100 32.1 85.6 133.5 

T = 1000 101.3 190.0 253.4 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.122 0.382 0.636 

T = 100 0.163 0.434 0.676 

T = 1000 0.313 0.587 0.782 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 96.8 325.4 508.6 

T = 100 163.3 448.0 648.8 

T = 1000 906.6 1262.8 1405.5 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 3.027 9.516 15.822 

T = 100 4.737 12.655 19.718 

T = 1000 14.962 28.069 37.438 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 97.7 326.3 509.5 

T = 100 165.2 449.9 650.7 

T = 1000 911.2 1267.4 1410.1 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 3.984 10.473 16.779 

T = 100 6.652 14.570 21.633 

T = 1000 19.749 32.856 42.225 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ υ-20 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 114 

5.19  ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɪɞɥɚɬɨɫ ɩɤɚɜɢɚɫ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʍʘʈɻʐʋʏ ɩʇɻɾʅʗʏ ʌʀʍʅʇɻʈɼʗʉʀʅ ρ ʇʀʆʗʉʂ ʆɻʅ ρ ʆʝʈɼʋ 

ʀʊʝɿʋʑȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ υ-21Ȣ ɠ 

ɟɝɭɣɩ  Ȱ ɩɻʍɻʇʚʈʉʅʀʏ ʀʆʐʗʎʀʅʏ ʇʚʈʉʂʏ ɛʋʑʇʆɻʍʚɻʏ ʆɻʅ ʔɻʈʂʇʘʏ ʁʡʉʀʏ ɼʝʍʀʅɻ ɼʋʍʀʅʋɻʉɻʐʋʇʅʆʗ 

ʇʚʈʉʂʏȱ ʆɻʇʞʌʐʀʅ ʈʀɾʗʇʋ ʆʋʈʈʗʐʅ ʐʂʏ ʇʀʆʗʉʂʏȟ ɻʉʗʉʐʂ ʐʋʑ ʆʝʈɼʋʑ ʀʊʝɿʋʑ J1. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 11.57 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm = 116.58 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.00 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 6.60 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 2.72 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 12 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.954. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 5-48ȟ  ʀʉʡ 

ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ υ-

49Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩρ9 ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ 

ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ 

ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-47 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR019001 EL0415FR00019  J1 11.57 116.58 0 6.60 

ɩʚʉɻʆɻʏ 5-48 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʍʘʈɻʐʋʏ ɩʇɻɾʅʗʏ EL0415FR00019 

ɳʆʐɻʎʂ ɉËÍ2) 11.57 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.00 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 2.72 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 6.60 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 12.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 116.58 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 132.8 132.8 132.8 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 100 155.8 155.8 155.8 

T = 1000 256.5 256.5 256.5 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 35.6 73.4 101.2 

T = 100 50.0 93.3 123.4 

T = 1000 124.9 186.2 222.2 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.268 0.553 0.762 

T = 100 0.321 0.599 0.792 

T = 1000 0.487 0.726 0.866 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 30.4 69.1 95.3 

T = 100 45.8 92.3 119.4 

T = 1000 153.8 214.8 241.4 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 0.412 0.849 1.171 

T = 100 0.579 1.080 1.428 

T = 1000 1.445 2.155 2.571 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 30.5 69.2 95.4 

T = 100 46.0 92.5 119.6 

T = 1000 154.4 215.4 242.0 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 0.447 0.884 1.206 

T = 100 0.649 1.150 1.498 

T = 1000 1.620 2.330 2.746 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ υ-21 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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5.20  ɤɞɣɚɦɠ ɚɩɨɪɪɨɠɫ ɵɦɚɯɨɭ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ʌʋʐɻʈʋʞ ɵʉɻʔʋʑ ʌʀʍʅʇɻʈɼʗʉʀʅ ω ʑʌʋʇʀʆʗʉʀʏȟ 7 ʆʝʈɼʋʑʏ 

ʆɻʅ 6 ʆʇʗɿʋʑʏ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ ɨ ʌʋʐɻʈʝʏ ɵʉɻʔʋʏ  ɻʌʋʍʍʘʀʅ ʎʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ɣɻʎʐʍɻʆʚʋʑȟ 

ʎʐʋʉ ʆʝʈɼʋ Jρω ɉʋ ʆɻʐʗʉʐʂ ʆʇʗɿʋʏ ʆɻʐɻʇɻʈɼʗʉʀʐɻʅ ɻʌʝ ʐʋʉ ʐɻʈʅʀʑʐʙʍɻɊȢ 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʉ ʔʗʍʐʂ ʐʂʏ ɞʅʆʝʉɻʏ υ-22Ȣ ɞʉʐʝʏ 

ʐʂʏ ʇʀʆʗʉʂʏ ʌʀʍʅʇɻʉɼʗʉʀʐɻʅ ʀʊ ʋʇʋʆʇʙʍʋʑ ʂ ʉʘɻ ɟɝɭɣɩ Ȱɯɻʈʂʇʘʏ ʁʡʉʀʏ ʌȢɵʉɻʔʋʑȱȢ 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 353.78 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm = 541.04 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 141 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 87.14 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 12.9 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 24 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 15 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.908. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ υ-50 ʆɻʅ υ-51ȟ ɻʉʐʚʎʐʋʅʔɻȟ ʀʉʡ ʐɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ 

ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ υ-52Ȣ ɫʐʋ ɩɻʍʗʍʐʂʈɻ ɩ20 ɿʚʉʋʉʐɻʅ ʐɻ 

ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ 

ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅɊȟ ʆɻʅ ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ 

ɩʚʉɻʆɻʏ 5-49 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R219 ɢɦɚɯɨɫ ɩȢς J2 J19 11.4926349 0.00059983 

R32 ɢɦɚɯɨɫ ɩȢρ J3 J2 8.33577144 0.00614714 

R43  J4 J3 6.68117888 0.00440744 

R54  J5 J4 2.43075531 0.00612623 

R65  J6 J5 6.45852145 0.00560544 

R76  J7 J6 7.67651701 0.00814407 

ɩʚʉɻʆɻʏ 5-50 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR020001 EL0415FR00020 R219 J19 76.58 342.16 141.00 19.94 

EL0415FR020002 EL0415FR00020 R32 J2 39.41 388.73 147.89 12.41 

EL0415FR020003 EL0415FR00020   J3 14.18 568.14 199.13 8.73 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 118 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR020004 EL0415FR00020   J3 38.04 521.68 199.13 10.53 

EL0415FR020005 EL0415FR00020 R43 J3 14.00 396.73 199.13 6.68 

EL0415FR020006 EL0415FR00020 R54 J4 32.61 636.83 228.58 5.60 

EL0415FR020007 EL0415FR00020 R65 J5 37.84 531.88 243.47 6.46 

EL0415FR020008 EL0415FR00020 R76 J6 42.76 661.99 279.68 7.68 

EL0415FR020009 EL0415FR00020   J7 58.35 809.37 342.19 9.11 

ɩʚʉɻʆɻʏ 5-51 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɵʉɻʔʋʑ EL0415FR00020 

ɳʆʐɻʎʂ ɉËÍ2) 353.78 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 141 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 0.00 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 12.9 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 87.14 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 24.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 541.04 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.25 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 178.5 178.5 178.5 

T = 100 209.0 209.0 209.0 

T = 1000 342.8 342.8 342.8 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 62.8 110.8 143.5 

T = 100 84.4 138.5 173.4 

T = 1000 186.7 258.9 299.4 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.352 0.621 0.804 

T = 100 0.404 0.662 0.829 

T = 1000 0.545 0.755 0.873 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 602.0 1118.3 1424.3 

T = 100 849.6 1437.6 1758.6 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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T = 1000 2225.8 2677.9 2824.7 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍσɊ 

T = 50 22.218 39.207 50.783 

T = 100 29.861 48.994 61.327 

T = 1000 66.044 91.594 105.909 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 605.5 1121.8 1427.8 

T = 100 856.7 1444.7 1765.7 

T = 1000 2243.5 2695.6 2842.4 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍσɊ 

T = 50 24.508 41.497 53.073 

T = 100 34.443 53.576 65.909 

T = 1000 77.505 103.055 117.370 

  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ υ-22 ɯʗʍʐʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʂ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʖʉ ʆʝʈɼʖʉ 

ʆɻʅ ʆʇʗɿʖʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ʆɻʅ ʐʖʉ ʑʌʋʇʀʆɻʉʡʉ 

 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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6  ɭɝɪɨɤɨɜɢɣɠ ɩɪɨɫɨɥɨɢɱɫɠ ɤɞɣɚɦɠɫ 

ɚɯɞɤɱɨɭ 

6.1 ɫɯɠɥɚɬɨɩɨɢɠɫɠ ɭɝɪɨɤɨɜɢɣɨɭ ɫɭɫɬɠɥɚɬɨɫ 

ɬʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʂʏ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ʐʋʑ ʌʋʐɻʈʋʞ ɚʔʀʇʡʋʑ ɉɞʅʆʝʉɻ 6-1) 

ʌʀʍʅʇɻʈɼʗʉʀʅ 97 ʑʌʋʇʀʆʗʉʀʏȟ 59 ʆʝʈɼʋʑʏ ʆɻʅ 58 ʆʇʗɿʋʑʏ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑȢ ɫʐʋʉ ʗʉʖ ʆɻʅ 

ʈʘʎʋ ʍʋʑ ʐʋʑ ʌʋʐɻʈʋʞ ɻʉɻʌʐʞʎʎʋʉʐɻʅ ʐʘʎʎʀʍʅʏ ʑɿʍʋʂʇʀʆʐʍʅʆʋʚ ʐɻʈʅʀʑʐʙʍʀʏ ʎʀ ʎʀʅʍʗ ɉɥʀʎʋʔʡʍɻȟ 

ɣʍʀʈɻʎʐʗȟ ɣɻʎʐʍʗʆʅȟ ɫʐʍʗʐʋʏɊȟ ʀʉʡ ʋ ʐɻʈʅʀʑʐʙʍɻʏ ɩʇɻʎʐʙʍɻȟ ʎʐʂʉ ɻʉʗʉʐʂ ʇʀʆʗʉʂ ʐʋʑ ɬɻʑʍʖʌʋʞȟ 

ʀʚʉɻʅ ʘʍɾʋ ʌʇʙʍʋʑʏ ʀʆʐʍʋʌʙʏȢ ɣɻʐʗ ʎʑʉʘʌʀʅɻȟ ʋʅ ʌʇʂʈʈʑʍʅʆʘʏ ɻʌʋʍʍʋʘʏ ʐʂʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅ ʎʀ ʈʀɾʗʇʋ 

ɼɻʃʈʝ ʍʑʃʈʅʁʝʈʀʉʀʏȟ ʆʑʍʚʖʏ ʈʘʎʖ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ɣʍʀʈɻʎʐʡʉȟ ʌʋʑ ʀʚʉɻʅ ʋ ʈʀɾɻʇʞʐʀʍʋʏ ʐʂʏ 

ɞʇʇʗɿɻʏȢ ɫʐʋ ʈʀɾɻʇʞʐʀʍʋ ʐʈʙʈɻ ʐʋʑ ʆʗʐʖ ʍʋʑ ʐʋʑ ɚʔʀʇʡʋʑȟ ɻʌʝ ʐʋ ʒʍʗɾʈɻ ʐʋʑ ɫʐʍʗʐʋʑ ʈʘʔʍʅ ʐʅʏ 

ʀʆɼʋʇʘʏȟ ɻʉɻʌʐʞʎʎʋʉʐɻʅ ʁʡʉʀʏ ɿʑʉʂʐʅʆʗ ʑʕʂʇʋʞ ʌʇʂʈʈʑʍʅʆʋʞ ʆʅʉɿʞʉʋʑȢ ɫʐʂʉ ʑʌʝʇʋʅʌʂ ʇʀʆʗʉʂȟ 

ʇʝɾʖ ʐʋʑ ɻʉɻɾʇʞʒʋʑȟ ɿʀʉ ɻʉɻʌʐʞʎʎʋʉʐɻʅ ɟɝɭɣɩȟ ʈʀ ʀʊɻʚʍʀʎʂ ʐɻ ɛɝ ʌɻʍʝʔʃʅɻ ʐʈʙʈɻʐɻ ʐʂʏ ʇʚʈʉʂʏ 

ɩʇɻʎʐʙʍɻȟ ʆɻʃʡʏ ʆɻʅ ʐʅʏ ʔɻʈʂʇʘʏ ʁʡʉʀʏ ʐʖʉ ʌɻʍɻʌʝʐɻʈʖʉ ɵʉɻʔʋʏ ʆɻʅ ɣɻʍʌʀʉʂʎʅʡʐʂʏȢ 

 

ɞʅʆʝʉɻ 6-1 ɯʗʍʐʂʏ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɚʔʀʇʡʋʑȟ ʎʐʋʉ ʋʌʋʚʋ ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʐʋ 

ʑɿʍʋɾʍɻʒʅʆʝ ɿʚʆʐʑʋȟ ʂ ʇʚʈʉʂ ɨʁʀʍʝʏȟ ʆɻʅ ʋʅ ʑɿʍʋʂʇʀʆʐʍʅʆʋʚ ʐɻʈʅʀʑʐʙʍʀʏ ʐʂʏ ɝɞɠ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 6-2 ɫʔʂʈɻʐʋʌʋʚʂʎʂ ɻʉʗʉʐʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ 

 

ɠ ʎʔʂʈɻʐʋʌʋʚʂʎʂ ʐʋʑ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɉʆʝʈɼʋʅȟ ʆʇʗɿʋʅȟ ʑʌʋʇʀʆʗʉʀʏɊȟ ɻʌʀʅʆʋʉʚʁʀʐɻʅ ʎʐʋʑʏ 

ʔʗʍʐʀʏ ʐʖʉ ɞʅʆʝʉʖʉ 6-ς ɉʗʉʖ ʍʋʑʏ ɚʔʀʇʡʋʑȟ ʈʘʔʍʅ ʐʂʉ ʀʚʎʋɿʋ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ɣʍʀʈɻʎʐʡʉɊ ʆɻʅ 6-3 

ɉʈʘʎʋʏ ʆɻʅ ʆʗʐʖ ʍʋʑʏ ɚʔʀʇʡʋʑɊȢ ɫʐʋ ʈʋʉʐʘʇʋ ʌʍʋʎʋʈʋʅʡʉʀʐɻʅ ʋ ʆʞʍʅʋʏ ʆʇʗɿʋʏ ʐʋʑ ɚʔʀʇʡʋʑȟ ʌʋʑ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ʊʀʆʅʉʗ ɻʌʝ ʐʋʉ ʆʝʈɼʋ Jυφ ɉʃʘʎʂ ɬʍʚɻ ɩʋʐʗʈʅɻɊȟ ʆɻʃʡʏ ʆɻʅ ʋʅ ʎʂʈɻʉʐʅʆʝʐʀʍʋʅ ʌɻʍɻʌʝʐɻʈʋʚ ʐʋʑȟ ʌʋʑ 

ɻʌʝ ɻʉʗʉʐʂ ʌʍʋʏ ʆɻʐʗʉʐʂ ʀʚʉɻʅȡ 

¶ ʐʋ ʍʘʈɻ ɣʋʑʈʌʋʑʍɾʅɻʉʚʐʅʆʋ ɉʆʇʗɿʋʏ RτψτχɊȟ ʌʋʑ ʎʑʈɼʗʇʀʅ ʎʐʋʉ ʆʝʈɼʋ Jτχ ʐʋʑ ɚʔʀʇʡʋʑȟ 

ɻʆʍʅɼʡʏ ɻʉʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏ ʐʂʏ ɫʑʆʅʗʏϽ  

¶ ʋ ʌʋʐɻʈʝʏ ɚɾʍɻʒʅʡʐʂʏ ɉʆʇʗɿʋʅ Rττφς ʆɻʅ RφςςχɊȟ ʌʋʑ ɻʌʋʍʍʘʀʅ ʎʐɻ ɣʍʀʈɻʎʐʗȟ ʎʐʋʉ ʆʝʈɼʋ 

Jςχ ɉʋ ʆɻʐʗʉʐʂ ʆʇʗɿʋʏ ʆɻʐɻʇɻʈɼʗʉʀʐɻʅ ɻʌʝ ʐʋʉ ʐɻʈʅʀʑʐʙʍɻɊϽ 

¶ ʋ ʌʋʐɻʈʝʏ ɬɻʑʍʖʌʝʏ ʙ ɥʘɾɿʋɼɻʏȟ ʐʋ ɻʉʗʉʐʂ ʐʈʙʈɻ ʐʋʑ ʋʌʋʚʋʑ ɉʆʇʗɿʋʅ Rτστς ʆɻʅ R4241) 

ʆɻʐɻʇɻʈɼʗʉʀʐɻʅ ɻʌʝ ʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ɩʇɻʎʐʙʍɻȟ ʀʉʡ ʐʋ ʆɻʐʗʉʐʂ ʐʈʙʈɻ ʐʋʑ ɉʆʇʗɿʋʅ R4140, 

R4039, R3938, R3837, R3726, Rςφφτ ʆɻʅ RφτςωɊ ɻʌʋʍʍʘʀʅ ʎʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ʐʖʉ ɣʍʀʈɻʎʐʡʉȟ 

ʎʐʋʉ ʆʝʈɼʋ Jςωȟ ʝʌʋʑ ʎʑʈɼʗʇʇʀʅ ʆɻʅ ʋ ɣʍʅʆʀʇʅʡʐʂʏϽ 

¶ ʋ ʌʋʐɻʈʝʏ ɣɻʍʌʀʉʂʎʅʡʐʂʏ ɉʆʇʗɿʋʏ RσυσσɊȟ ʌʋʑ ʎʑʈɼʗʇʀʅ ʎʐʋʉ ɣʍʅʆʀʇʅʡʐʂȟ ʎʐʋʉ ʆʝʈɼʋ JσσϽ 

¶ ʋ ʌʋʐɻʈʝʏ ɣʍʅʆʀʇʅʡʐʂʏ ɉʆʇʗɿʋʅ R3433, R3332, Rσςσπ ʆɻʅ RσπςωɊȟ ʌʋʑ ɻʍʔʅʆʗ ʎʑʉɻʉʐʗ ʐʋʉ 

ʐʋʉ ɣɻʍʌʀʉʂʎʅʡʐʂȟ ʎʐʋʉ ʆʝʈɼʋ Jσσȟ ʆɻʅ ɻʆʋʇʋʞʃʖʏ ʐʋʉ ɬɻʑʍʖʌʝȟ ʎʐʋʉ ʆʝʈɼʋ Jςωȟ ʀʉʡ ʋʅ 

ʆʇʗɿʋʅ R29ςψ ʆɻʅ Rςψςχ ʌʋʑ ɿʂʈʅʋʑʍɾʋʞʉʐɻʅ ʎʐʂ ʎʑʉʘʔʀʅɻȟ ʆɻʅ ʎʑʈɼʗʇʇʋʑʉ ʎʐʋʉ ʆʝʈɼʋ J27 

ʐʋʑ ɚʔʀʇʡʋʑȟ ʆɻʐɻʇɻʈɼʗʉʋʉʐɻʅ ɻʌʝ ʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ʐʖʉ ɣʍʀʈɻʎʐʡʉϽ 

¶ ʋ ʌʋʐɻʈʝʏ ɵʉɻʔʋʏ ɉʆʇʗɿʋʅ R32 ʆɻʅ R2ρωɊȟ ʌʋʑ ɻʌʋʍʍʘʀʅ ʎʐʋʉ ʐɻʈʅʀʑʐʙʍɻ ɣɻʎʐʍɻʆʚʋʑȟ ʎʐʋʉ 

ʆʝʈɼʋ Jρω ɉʋ ʆɻʐʗʉʐʂ ʆʇʗɿʋʏ ʆɻʐɻʇɻʈɼʗʉʀʐɻʅ ɻʌʝ ʐʋʉ ʐɻʈʅʀʑʐʙʍɻɊϽ  

¶ ʐʋ ʍʘʈɻ ɟʘʍɼɻ ɉʆʇʗɿʋʅ Rφρςπ ʆɻʅ RςπρυɊȟ ʌʋʑ ʎʑʈɼʗʇʇʀʅ ɻʈʘʎʖʏ ʆɻʐʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏ 

ɣɻʎʐʍɻʆʚʋʑȟ ɉʎʐʋ ʈʋʉʐʘʇʋȟ ʋ ʆʇʗɿʋʏ Rςπρυ ʀʈʒɻʉʚʁʀʐɻʅ ʝʐʅ ʎʑʈɼʗʇʀʅ ɻʌʀʑʃʀʚɻʏ ʎʐʋʉ ʆʝʈɼʋ 

Jρτȟ ɿʂʇɻɿʙ ʀʉʐʝʏ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ɫʐʍʗʐʋʑɊȢ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 6-3 ɫʔʂʈɻʐʋʌʋʚʂʎʂ ʆɻʐʗʉʐʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɉɻʌʝ ʐʂʉ ɻʉʗʉʐʂ ʀʚʎʋɿʋ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ 

ɣʍʀʈɻʎʐʡʉ ʘʖʏ ʐʅʏ ʀʆɼʋʇʘʏ ʐʋʑ ɚʔʀʇʡʋʑ) 

 

ɫʐʋ ʈʋʉʐʘʇʋ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʐʋʑ ɚʔʀʇʡʋʑ ʀʉʐʗʎʎʀʐɻʅ ʆɻʅ ʂ ʇʚʈʉʂ ɨʁʀʍʝʏȟ ʈʀ ʐʂʉ 

ɻʉʐʚʎʐʋʅʔʂ ʇʀʆʗʉʂ ɻʌʋʍʍʋʙʏ ʐʂʏȟ ɿʀɿʋʈʘʉʋʑ ʝʐʅ ʐɻ ʌʇʀʋʉʗʁʋʉʐɻ ʉʀʍʗ ʐʂʏ ʇʚʈʉʂʏ ʀʆʐʍʘʌʋʉʐɻʅ ʎʐʋʉ 

ʌʋʐɻʈʝȟ ʈʘʎʖ ʆɻʐʗʇʇʂʇʋʑ ʐʀʔʉʅʆʋʞ ʘʍɾʋʑȟ ʌʋʑ ɻʉɻʌɻʍʚʎʐɻʐɻʅ ʈʘʎʖ ʐʋʑ ʆʇʗɿʋʑ Rχφ ɉʐʗʒʍʋʏ 

ʑʌʀʍʔʀʚʇʅʎʂʏ ɨʁʀʍʋʞɊȢ ɬʋ ʑʌʋʎʞʎʐʂʈɻ ʐʋʑ ɨʁʀʍʋʞ ʌʀʍʅʇɻʈɼʗʉʀʅ ʐʍʀʅʏ ʑʌʋʇʀʆʗʉʀʏ ɉEL0415FR6009, 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ELπτρυ&2φπρπȟ ʆɻʅ ELπτρυ&2φπρρɊȟ ʋʅ ɻʌʋʍʍʋʘʏ ʐʖʉ ʋʌʋʚʖʉ ʎʑɾʆʀʉʐʍʡʉʋʉʐɻʅ ʎʐʋʉ ʀʉʉʋʅʋʇʋɾʅʆʝ 

ʆʝʈɼʋ Jχȟ ʈʘʎʖ ʐʖʉ ʀʅʆʋʉʅʆʡʉ ʆʇʗɿʖʉ Rωχ ʆɻʅ R107. 

ɫʐʋʉ ɚʔʀʇʡʋ ʆɻʐɻʇʙɾʋʑʉ ʆɻʅ ʋʅ ʌʇʀʋʉʗʁʋʑʎʀʏ ʌʇʂʈʈʑʍʅʆʘʏ ʌɻʍʋʔʘʏ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ɬʍʅʔʖʉʚɿɻʏ-

ɤʑʎʅʈɻʔʚɻʏȟ ʈʘʎʖ ʐʂʏ ʐʗʒʍʋʑ ɝʅʈʙʆʋʑȢ ɱʎʐʝʎʋȟ ʂ ʌʍʋʎʋʈʋʚʖʎʂ ʐʋʑ ʀʉ ʇʝɾʖ ʎʑʎʐʙʈɻʐʋʏ ɾʚʉʀʐɻʅ 

ʔʖʍʅʎʐʗ ɻʌʝ ʐʂ ʇʀʆʗʉʂ ʐʋʑ ɚʔʀʇʡʋʑȟ ɻʒʋʞ ʋʅ ʌʋʎʝʐʂʐʀʏ ʌʋʑ ʈʀʐɻʒʘʍʋʉʐɻʅ ʈʘʎʖ ʐʂʏ ʐʗʒʍʋʑ 

ɝʅʈʙʆʋʑ ɿʀʉ ʀʚʉɻʅ ɾʉʖʎʐʘʏ (ɻʌʋʐʀʇʋʞʉ ɿʀɿʋʈʘʉʋ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ ʑɿʍɻʑʇʅʆʙʏ ɻʉʗʇʑʎʂʏ). 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʐʂʏ ʎʑʉʋʇʅʆʙʏ ʇʀʆʗʉʂʏ ʀʚʉɻʅȡ 

¶ ɳʆʐɻʎʂ ɚ = 4844.5 km2 

¶ ɥʘʎʋ ʑʕʝʈʀʐʍʋ zm =897 m 

¶ ɭʕʝʈʀʐʍʋ ʆʝʈɼʋʑ ʀʊʝɿʋʑ zʆ = 0.0 m 

¶ ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ Lmax = 259.7 km 

¶ ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ tc = 27.9 h 

ɜʅɻ ʐʂʉ ʑɿʍʋʇʋɾʅʆʙ ʌʍʋʎʋʈʋʚʖʎʂ ʀʌʅʇʘɾʀʐɻʅ ɿʅʗʍʆʀʅɻ ɼʍʋʔʙʏ D = 48 h ʆɻʅ ʔʍʋʉʅʆʝ ɼʙʈɻ ɝt = 30 min. 

ɜʅɻ ʐʂʉ ʌɻʍɻʌʗʉʖ ʘʆʐɻʎʂ ʆɻʅ ɿʅʗʍʆʀʅɻ ʌʍʋʆʞʌʐʀʅ ʎʑʉʐʀʇʀʎʐʙʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɻʉɻɾʖɾʙʏ ʒ = 0.872. 

ɬɻ ʔɻʍɻʆʐʂʍʅʎʐʅʆʗ ɾʀʖʈʀʐʍʅʆʗ ʈʀɾʘʃʂ ʐʖʉ ʆʇʗɿʖʉ ʆɻʅ ʑʌʋʇʀʆɻʉʡʉ ʐʋʑ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ 

ɿʚʉʋʉʐɻʅ ʎʐʋʑʏ ɩʚʉɻʆʀʏ 6-ρ ʆɻʅ 6-ςȟ ɻʉʐʚʎʐʋʅʔɻȢ 

 

ɩʚʉɻʆɻʏ 6-1 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʆʇʗɿʖʉ ʑɿʍʋɾʍɻʒʅʆʋʞ ɿʅʆʐʞʋʑ ɉʑɿɻʐʋʍʀʞʈɻʐɻɊ 

ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R21 ɚɯɞɤɱɨɫ ρ J2 J1 17.042 0.0004 

R32 ɚɯɞɤɱɨɫ σ J3 J2 9.164 0.0002 

R43 ɚɯɞɤɱɨɫ σ J4 J3 11.035 0.0004 

R54 ɚɯɞɤɱɨɫ σ J5 J4 9.783 0.0002 

R65 ɚɯɞɤɱɨɫ τ J6 J5 7.443 0.0011 

R86 ɚɯɞɤɱɨɫ υ J8 J6 7.499 0.0028 

R138 ɚɯɞɤɱɨɫ υ J13 J8 3.985 0.0023 

R1413 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɫɬɪɚɬɨɭɊ J14 J13 5.953 0.0007 

R1514 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɫɬɪɚɬɨɭɊ J15 J14 2.510 0.0016 

R1915 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɚɫɬɪɚɣɢɨɭɊ J19 J15 7.343 0.0117 

R1819 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɚɫɬɪɚɣɢɨɭɊ J18 J19 8.270 0.0002 

R1718 ɚɯɞɤɱɨɫ ɉɣɪɞɥɚɫɬɚ-ɣɚɫɬɪɚɣɢɊ J17 J18 14.870 0.0001 

R2717 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J27 J17 3.014 0.0033 

R3127 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J31 J27 9.374 0.0043 

R2231 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J22 J31 14.304 0.0028 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R2522 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J25 J22 3.897 0.0026 

R2425 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J24 J25 5.999 0.0025 

R2324 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J23 J24 2.584 0.0019 

R4523 ɚɯɞɤɱɨɫ φ J45 J23 6.910 0.0029 

R4645 ɚɯɞɤɱɨɫ φ J46 J45 8.942 0.0032 

R4746 ɚɯɞɤɱɨɫ χ J47 J46 18.876 0.0053 

R4947 ɚɯɞɤɱɨɫ ψ J49 J47 6.260 0.0037 

R5049 ɚɯɞɤɱɨɫ ψ J50 J49 10.724 0.0068 

R5150 ɚɯɞɤɱɨɫ ω J51 J50 7.873 0.0074 

R5351 ɚɯɞɤɱɨɫ ω J53 J51 9.148 0.0029 

R5753 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɥɞɫɨɯɱɪɚɫɊ J57 J53 3.647 0.0027 

R5457 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɥɞɫɨɯɱɪɚɫɊ J54 J57 6.827 0.0015 

R5554 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɥɞɫɨɯɱɪɚɫɊ J55 J54 4.869 0.0041 

R5655 ɚɯɞɤɱɨɫ ρρ J56 J55 8.068 0.0264 

R6357 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɥɞɫɨɯɱɪɚɫɊ J63 J57 5.668 0.0018 

R4847 ɣɨɭɥɩɨɭɪɜɢɚɦɢɬɢɣɨ J48 J47 5.762 0.0116 

R4462 ɚɜɪɚɮɢɱɬɠɫ J44 J62 22.063 0.0134 

R6227 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J62 J27 10.900 0.0100 

R4342 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɩɤɚɫɬɠɪɚɊ J43 J42 9.719 0.0000 

R4241 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɩɤɚɫɬɠɪɚɊ J42 J41 1.690 0.0249 

R4140 ɬɚɭɪɱɩɨɫ ς J41 J40 12.942 0.0124 

R4039 ɬɚɭɪɱɩɨɫ ρ J40 J39 8.761 0.0135 

R3938 ɬɚɭɪɱɩɨɫ ρ J39 J38 10.026 0.0074 

R3837 ɬɚɭɪɱɩɨɫ ρ J38 J37 8.147 0.0057 

R3726 ɬɚɭɪɱɩɨɫ ρ J37 J26 15.575 0.0058 

R2664 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J26 J64 4.217 0.0024 

R6429 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J64 J29 3.096 0.0032 

R3533 ɣɚɪɩɞɦɠɫɢɱɬɠɫ J35 J33 13.199 0.0218 

R3433 ɣɪɢɣɞɤɢɱɬɠɫ J34 J33 17.196 0.0193 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 
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ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 
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ɣʖɿʅʆʝʏ ɨʉʋʈɻʎʚɻ ɚʉʗʉʐʂ ɣɻʐʗʉʐʂ ɥʙʆʋʏ (km)  ɥʘʎʂ ʆʇʚʎʂ 

R3332 ɣɪɢɣɞɤɢɱɬɠɫ J33 J32 9.811 0.0113 

R3230 ɣɪɢɣɞɤɢɱɬɠɫ J32 J30 3.233 0.0144 

R3029 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J30 J29 3.119 0.0032 

R2928 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J29 J28 2.346 0.0043 

R2827 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɪɞɥɚɫɬɱɦɊ J28 J27 7.206 0.0097 

R32 ɢɦɚɯɨɫ J3 J2 8.336 0.0061 

R219 ɞɢɣɨɦɢɣɨɫ ɉɬɚɥȢ ɣɚɫɬɪɚɣɢɨɭɊ J2 J19 11.493 0.0002 

R6120 ɟɞɪɛɚɫ J61 J20 7.910 0.0262 

R2014 ɟɞɪɛɚɫ J20 J14 9.838 0.0080 

R128 ɪɞɥɚ ɫɬɪɚɬɨɭ J12 J8 6.125 0.0089 

R1110 ɪɞɥɚ ɨɟɞɪɨɭ J11 J10 5.574 0.0047 

R107 ɞɢɣɨɦɢɣɨɫ ɉɤɢɥɦɠ ɨɟɞɪɨɫɊ J10 J7 10.000 0.0000 

R97 ɞɢɣɨɦɢɣɨɫ ɉɤɢɥɦɠ ɨɟɞɪɨɫɊ J9 J7 10.000 0.0000 

R76 ɬɚɮɪɨɫ ɭɩɞɪɯɞɢɤɢɫɠɫ ɨɟɞɪɨɭ J7 J6 3.025 0.0003 

 

ɩʚʉɻʆɻʏ 6-2 ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʑʌʋʇʀʆɻʉʡʉ 

ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR006001 EL0415FR00006 R21 J1 48.186 8.3 0.0 10.384 

EL0415FR006002 EL0415FR00006 R32 J2 27.727 7.1 6.0 5.862 

EL0415FR006003 EL0415FR00006 R43 J3 27.917 19.4 8.0 10.309 

EL0415FR006004 EL0415FR00006 R54 J4 22.759 45.2 12.0 10.230 

EL0415FR006005 EL0415FR00006 R65 J5 10.787 24.6 13.8 7.298 

EL0415FR006006 EL0415FR00006  J5 20.958 111.0 13.8 8.611 

EL0415FR006007 EL0415FR00006 R76 J6 16.962 83.2 22.0 6.606 

EL0415FR006008 EL0415FR00006 R86 J6 24.489 31.7 22.0 10.416 

EL0415FR006009 EL0415FR00006  J7 22.047 126.2 23.0 5.103 

EL0415FR006010 EL0415FR00006  J9 10.425 101.3 23.0 8.550 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 
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ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR006011 EL0415FR00006 R1110 J10 13.237 85.8 23.0 10.371 

EL0415FR006012 EL0415FR00006  J11 11.825 207.2 49.4 8.166 

EL0415FR006013 EL0415FR00006  J12 37.645 467.1 97.6 15.919 

EL0415FR006014 EL0415FR00006 R128 J8 17.429 63.8 42.8 7.101 

EL0415FR006015 EL0415FR00006 R138 J8 9.939 54.5 42.8 7.935 

EL0415FR006016 EL0415FR00006 R1413 J13 45.086 180.1 52.0 9.603 

EL0415FR006017 EL0415FR00006  J14 48.358 325.4 56.0 16.535 

EL0415FR006018 EL0415FR00006 R219 J19 76.581 342.2 146.0 19.940 

EL0415FR006019 EL0415FR00006 R1718 J18 114.281 520.6 148.0 27.512 

EL0415FR006020 EL0415FR00006 R2014 J14 41.905 276.8 56.0 15.980 

EL0415FR006021 EL0415FR00006 R6120 J20 21.436 365.1 135.0 8.701 

EL0415FR006022 EL0415FR00006  J20 28.155 409.7 135.0 13.522 

EL0415FR006023 EL0415FR00006  J61 48.620 833.6 341.9 10.842 

EL0415FR006024 EL0415FR00006 R32 J2 39.414 388.7 148.0 12.408 

EL0415FR006025 EL0415FR00006  J3 14.184 568.1 199.1 8.733 

EL0415FR006026 EL0415FR00006  J3 38.037 521.7 199.1 10.535 

EL0415FR006027 EL0415FR00006  J3 185.560 657.4 199.1 35.528 

EL0415FR006028 EL0415FR00006  J22 39.667 1183.6 240.0 15.962 

EL0415FR006029 EL0415FR00006 R2231 J31 74.555 495.7 200.0 12.095 

EL0415FR006030 EL0415FR00006 R3127 J27 127.360 469.0 160.0 13.230 

EL0415FR006031 EL0415FR00006  J34 92.158 1283.8 740.0 18.752 

EL0415FR006032 EL0415FR00006 R3726 J26 115.897 855.0 260.0 23.680 

EL0415FR006033 EL0415FR00006 R4462 J62 126.392 966.8 269.1 28.552 

EL0415FR006034 EL0415FR00006  J44 105.642 1262.8 565.2 18.317 

EL0415FR006035 EL0415FR00006  J25 82.383 709.7 250.0 20.002 

EL0415FR006036 EL0415FR00006 R4645 J45 47.251 796.5 290.3 11.505 

EL0415FR006037 EL0415FR00006 R4140 J40 88.315 1165.8 589.4 16.641 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 
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ʈʙʆʋʏ 

ʍʋʙʏ 
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EL0415FR006038 EL0415FR00006  J35 94.779 1175.4 694.9 21.038 

EL0415FR006039 EL0415FR00006  J23 6.929 712.7 270.0 6.717 

EL0415FR006040 EL0415FR00006  J34 39.054 1253.0 740.0 12.412 

EL0415FR006041 EL0415FR00006  J64 25.720 1025.5 250.0 11.235 

EL0415FR006042 EL0415FR00006  J28 44.433 775.4 230.0 20.830 

EL0415FR006043 EL0415FR00006  J37 50.160 1033.0 350.0 15.163 

EL0415FR006044 EL0415FR00006  J44 32.293 1236.5 565.2 10.434 

EL0415FR006045 EL0415FR00006  J24 39.321 762.3 265.0 16.077 

EL0415FR006046 EL0415FR00006 R4523 J23 33.732 802.6 270.0 12.566 

EL0415FR006047 EL0415FR00006 R3938 J38 33.118 948.3 396.7 12.813 

EL0415FR006048 EL0415FR00006  J35 29.318 1131.2 694.9 12.016 

EL0415FR006049 EL0415FR00006  J49 52.225 1156.3 442.0 19.451 

EL0415FR006050 EL0415FR00006 R5351 J51 51.028 1188.3 573.2 11.388 

EL0415FR006051 EL0415FR00006  J56 113.822 1492.2 852.8 23.825 

EL0415FR006052 EL0415FR00006  J4 27.120 89.6 12.0 13.997 

EL0415FR006053 EL0415FR00006 R5655 J55 64.066 1433.3 640.0 13.202 

EL0415FR006054 EL0415FR00006 R5554 J54 14.213 1124.9 620.0 4.607 

EL0415FR006055 EL0415FR00006  J55 46.672 1523.9 640.0 13.606 

EL0415FR006056 EL0415FR00006  J54 143.966 1393.4 620.0 27.079 

EL0415FR006057 EL0415FR00006 R6357 J57 27.509 1197.4 610.0 6.964 

EL0415FR006058 EL0415FR00006 R5753 J53 10.790 1017.9 600.0 4.675 

EL0415FR006059 EL0415FR00006  J51 57.548 1406.9 573.2 14.369 

EL0415FR006060 EL0415FR00006 R5150 J50 43.142 956.3 514.9 10.771 

EL0415FR006061 EL0415FR00006  J56 129.173 1465.5 852.8 23.501 

EL0415FR006062 EL0415FR00006 R5049 J49 41.661 917.7 442.0 10.507 

EL0415FR006063 EL0415FR00006  J48 99.421 1200.4 485.9 16.597 

EL0415FR006064 EL0415FR00006 R4947 J47 51.475 1035.8 418.8 9.616 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
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EL0415FR006065 EL0415FR00006 R4847 J47 12.036 802.0 418.8 6.440 

EL0415FR006066 EL0415FR00006  J48 116.838 1296.2 485.9 22.278 

EL0415FR006067 EL0415FR00006 R5457 J57 29.404 845.8 610.0 7.489 

EL0415FR006068 EL0415FR00006  J45 101.273 1092.5 290.3 19.835 

EL0415FR006069 EL0415FR00006  J43 35.000 1232.7 792.0 9.964 

EL0415FR006070 EL0415FR00006  J42 53.710 1311.0 792.0 11.805 

EL0415FR006071 EL0415FR00006  J40 75.639 1060.4 589.4 20.536 

EL0415FR006072 EL0415FR00006  J39 105.535 1083.8 470.9 20.213 

EL0415FR006073 EL0415FR00006 R4039 J39 53.330 1144.0 470.9 14.607 

EL0415FR006074 EL0415FR00006 R3837 J37 21.937 774.8 350.0 9.424 

EL0415FR006075 EL0415FR00006  J38 74.196 1082.7 396.7 16.303 

EL0415FR006076 EL0415FR00006 R3533 J33 61.378 1082.7 407.8 14.525 

EL0415FR006077 EL0415FR00006 R3433 J33 115.346 1090.5 407.8 19.955 

EL0415FR006078 EL0415FR00006 R3332 J32 32.204 929.2 296.7 10.939 

EL0415FR006079 EL0415FR00006  J32 61.001 1045.3 296.7 14.894 

EL0415FR006080 EL0415FR00006 R3230 J30 31.994 944.9 250.0 8.291 

EL0415FR006081 EL0415FR00006 R4342 J42 61.707 821.2 792.0 11.130 

EL0415FR006082 EL0415FR00006  J63 53.318 1301.3 620.0 12.616 

EL0415FR006083 EL0415FR00006 R4241 J41 14.886 906.1 750.0 8.221 

EL0415FR006084 EL0415FR00006 R4746 J46 167.697 845.8 318.7 22.404 

EL0415FR006085 EL0415FR00006 R2717 J17 5.181 284.5 150.0 3.202 

EL0415FR006086 EL0415FR00006 R6227 J27 51.056 517.2 160.0 13.974 

EL0415FR006087 EL0415FR00006 R2664 J64 13.665 589.0 250.0 8.461 

EL0415FR006088 EL0415FR00006 R2827 J27 31.276 437.6 160.0 6.519 

EL0415FR006089 EL0415FR00006 R2928 J28 9.780 624.2 230.0 5.594 

EL0415FR006090 EL0415FR00006 R3029 J29 6.355 543.0 240.0 4.743 

EL0415FR006091 EL0415FR00006 R6429 J29 12.786 768.9 240.0 27.605 
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ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʖɿʅʆʝʏ 
ɤʀʆʗʉʂ 

ɻʌʋʍʍʋʙʏ 
ɣʇʗɿʋʏ 

ɣʝʈɼʋʏ 

ʀʊʝɿʋʑ 

ɳʆʐɻʎʂ 

(km 2) 

ɥʘʎʋ 

ʑʕʝʈʀʐʍʋ 

(m)  

ɭʕʝʈʀʐʍʋ 

ʀʊʝɿʋʑ 

(m)  

ɥʘɾʅʎʐʋ 

ʈʙʆʋʏ 

ʍʋʙʏ 

(km)  

EL0415FR006092 EL0415FR00006 R2324 J24 11.028 683.2 265.0 7.843 

EL0415FR006093 EL0415FR00006 R2425 J25 14.354 695.3 250.0 10.409 

EL0415FR006094 EL0415FR00006 R2522 J22 17.584 677.7 240.0 6.696 

EL0415FR006095 EL0415FR00006 R1915 J15 18.127 196.9 60.0 8.240 

EL0415FR006096 EL0415FR00006 R1819 J19 45.104 285.7 146.0 32.940 

EL0415FR006097 EL0415FR00006 R1514 J14 3.475 121.6 56.0 3.521 

 

6.2 ɝɞɝɨɥɞɦɚ ɞɢɫɨɝɨɭ ɥɨɦɬɞɤɨɭ ɝɢɨɝɞɭɫɠɫ ɬɚɥɢɞɭɬɠɪɱɦ  

6.2.1 ɬɻʈʅʀʑʐʙʍɻʏ ɥʀʎʋʔʡʍɻʏ 

ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ɿʅʝɿʀʑʎʂʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʌʝ ʐʋʉ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʒʍʗɾʈɻʐʋʏ 

ɥʀʎʋʔʡʍɻʏ ɉʆʝʈɼʋʏ JυσɊȟ ɾʚʉʀʐɻʅ ʂ ʌɻʍɻɿʋʔʙ ʝʐʅ ʆɻʐʗ ʐʂʉ ʘʉɻʍʊʂ ʝʇʖʉ ʐʖʉ ʀʌʀʅʎʋɿʚʖʉ ɼʍʋʔʙʏȟ ʂ 

ʎʐʗʃʈʂ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ɼʍʚʎʆʀʐɻʅ ʎʐʋ ʑʕʝʈʀʐʍʋ ʎʐʘʕʂʏ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙ ɉϹχυχȢυ m). ɣɻʃȭ ʝʇʂ ʐʂ 

ɿʅʗʍʆʀʅɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏ, ʐɻ ʃʑʍʋʒʍʗɾʈɻʐɻ ʌɻʍɻʈʘʉʋʑʉ ɻʉʋʅʔʐʗ, ʀʉʡ ʋʅ ʎʐʍʝɼʅʇʋʅ ʇʀʅʐʋʑʍɾʋʞʉ 

ʎʐʂʉ ʌʇʙʍʂ ɿʑʉɻʈʅʆʝʐʂʐʗ ʐʋʑʏȟ ɿʅʋʔʀʐʀʞʋʉʐɻʏ ʎʐɻʃʀʍʙ ʌɻʍʋʔʙ 90 m3/ s. ɠ ʌɻʍʋʔʙ ɻʑʐʙ ʆɻʐɻʇʙɾʀʅ 

ʎʐʋʉ ʆʝʈɼʋ Jυπȟ ʆɻʅ ʝʔʅ ɻʈʘʎʖʏ ʆɻʐʗʉʐʂ ʐʋʑ ʒʍʗɾʈɻʐʋʏȟ ʆɻʃʡʏ ʋ ʎʐɻʃʈʝʏ ʌɻʍɻɾʖɾʙʏ ʘʔʀʅ 

ʐʋʌʋʃʀʐʂʃʀʚ ʈɻʆʍʅʗ ɻʌʝ ʐʋ ʒʍʗɾʈɻ ʡʎʐʀ ʉɻ ʀʊɻʎʒɻʇʚʁʀʅ ʈʀɾɻʇʞʐʀʍʋ ʞʕʋʏ ʌʐʡʎʂʏ ɉʂ ʌʍʋʎɻɾʖɾʙ 

ʐʋʑ ʉʀʍʋʞ ɾʚʉʀʐɻʅ ʈʘʎʖ ʎʙʍɻɾɾɻʏȟ ʈʙʆʋʑʏ χȢυ km). ɠ ɿʅʝɿʀʑʎʂ ɾʚʉʀʐɻʅ ɻʌʝ ʀʇʀʞʃʀʍʋ ʑʌʀʍʔʀʇʅʎʐʙȟ 

ʀʉʀʍɾʋʞ ʌʇʗʐʋʑʏ b = 28.0 m ʆɻʅ ʎʑʉʐʀʇʀʎʐʙ ɻʌʖʇʀʅʡʉ c = 1.80ȟ ʌʋʑ ʀʆʐʅʈʙʃʂʆʀ ɻʌʝ 

ʌʅʉɻʆʋʌʋʅʂʈʘʉʀʏ ʐʅʈʘʏ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ʌʋʑ ɿʝʃʂʆɻʉ ɻʌʝ ʐʂʉ ɝɞɠ ɉɞʅʆʝʉɻ 6-4ɊȢ ɫʐʋʑʏ 

ʑʌʋʇʋɾʅʎʈʋʞʏ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ʐʂʏ ɞʅʆʝʉɻʏ 6-5, ʂ ʋʌʋʚɻ 

ʆɻʐɻʍʐʚʎʐʂʆʀ ʈʀ ɼʗʎʂ ʐʅʈʘʏ ʐʂʏ ɝɞɠ ʌʋʑ ʌɻʍɻʐʚʃʀʉʐɻʅ ɻʌʝ ʐʋʉ ɣʋʑʐʎʋɾʅʗʉʉʂ ɉρωωφ). 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʐʋ ʘʍɾʋ ʐʂʏ ɥʀʎʋʔʡʍɻʏȟ ɻʉ ʆɻʅ ʋʇʋʆʇʂʍʖʈʘʉʋȟ ɿʀʉ ʘʔʀʅ ɻʆʝʈʂ ʐʀʃʀʚ ʎʀ ʇʀʅʐʋʑʍɾʚɻȟ 

ʆɻʅ ʈʘʔʍʅ ʎʙʈʀʍɻ ʂ ʍʋʙ ʐʂʏ ɻʉʗʉʐʂ ʇʀʆʗʉʂʏ ɿʅʋʔʀʐʀʞʀʐɻʅ ʈʘʎʖ ʐʂʏ ʎʙʍɻɾɾɻʏ ʀʆʐʍʋʌʙʏȢ ɱʎʐʝʎʋȟ ʎʐʅʏ 

ʌɻʍʋʞʎʀʏ ɻʉɻʇʞʎʀʅʏ ʐʋ ʘʍɾʋ ʃʀʖʍʀʚʐɻʅ ʎʀ ʆɻʉʋʉʅʆʙ ʇʀʅʐʋʑʍɾʚɻȟ ʆɻʃʡʏ ʐɻ ʎʀʉʗʍʅɻ ʌʇʂʈʈʑʍʡʉ ʌʋʑ 

ʀʊʀʐʗʁʋʉʐɻʅ ɻʉɻʒʘʍʋʉʐɻʅ ʎʀ ʌʋʇʞ ʈʀɾʗʇʀʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏȟ ʈʀ ɻʌʋʐʘʇʀʎʈɻ ʋʅ ɻʉʐʚʎʐʋʅʔʀʏ 

ʌɻʍʋʔʘʏ ʉɻ ʈʂʉ ʈʌʋʍʋʞʉ ʉɻ ɿʅʋʔʀʐʀʑʋʞʉ ʈʀ ɻʎʒʗʇʀʅɻ ɻʌʝ ʐʂ ʎʙʍɻɾɾɻȢ ɜʅɻ ʐʋʉ ʇʝɾʋ ɻʑʐʝȟ ʝʌʖʏ ʆɻʅ 

ʎʐʅʏ ʑʌʝʇʋʅʌʀʏ ʌʀʍʅʌʐʡʎʀʅʏ ʐʂʏ ʈʀʇʘʐʂʏȟ ɾʚʉʀʐɻʅ ʂ ʑʌʝʃʀʎʂ ʝʐʅ ʋ ʐɻʈʅʀʑʐʙʍɻʏ ɼʍʚʎʆʀʐɻʅ ʎʐʋ ʝʍʅʋ 

ʐʂʏ ʑʌʀʍʔʀʚʇʅʎʂʏȟ ʀʉʡ ʋʅ ʑʌʝʇʋʅʌʀʏ ʑɿʍʋʇʂʕʚʀʏ ɉʎʐʍʝɼʅʇʋʅɊ ʇʀʅʐʋʑʍɾʋʞʉ ʈʀ ʐʂ ʈʘɾʅʎʐʂ ʌɻʍʋʔʙ 

ʀʆʍʋʙʏ. 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 6-4 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ʑʌʀʍʔʀʅʇʅʎʐʙ ʒʍʗɾʈɻʐʋʏ ɥʀʎʋʔʡʍɻʏ ɉʎʐʘʕʂ ϹχυχȢυ m) 

 

ɞʅʆʝʉɻ 6-5 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐɻʈʅʀʑʐʙʍɻ ɥʀʎʋʔʡʍɻʏ 

6.2.2 ɬɻʈʅʀʑʐʙʍɻʏ ɩʇɻʎʐʙʍɻ 

ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ɿʅʝɿʀʑʎʂʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʌʝ ʐʋʉ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʒʍʗɾʈɻʐʋʏ 

ɩʇɻʎʐʙʍɻ ɉʆʝʈɼʋʏ JτρɊȟ ɾʚʉʀʐɻʅ ʂ ʌɻʍɻɿʋʔʙ ʝʐʅ ʆɻʐʗ ʐʂʉ ʘʉɻʍʊʂ ʝʇʖʉ ʐʖʉ ʀʌʀʅʎʋɿʚʖʉ ɼʍʋʔʙʏȟ ʂ 

ʎʐʗʃʈʂ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ɼʍʚʎʆʀʐɻʅ ʎʐʋ ʑʕʝʈʀʐʍʋ ʎʐʘʕʂʏ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙ ɉϹχωςȢπ mɊȢ ɣɻʃȭ ʝʇʂ ʐʂ 

ɿʅʗʍʆʀʅɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏȟ ʐɻ ʃʑʍʋʒʍʗɾʈɻʐɻʏ ʌɻʍɻʈʘʉʋʑʉ ɻʉʋʅʔʐʗ ʀʉʡ ʋʅ ʎʐʍʝɼʅʇʋʅ ʇʀʅʐʋʑʍɾʋʞʉ 

ʎʐʂʉ ʌʇʙʍʂ ɿʑʉɻʈʅʆʝʐʂʐʗ ʐʋʑʏȟ ʀʆʐʍʘʌʋʉʐɻʏ ʎʐɻʃʀʍʙ ʌɻʍʋʔʙ 26.4 m3/ s ʌʍʋʏ ʐʂ ɡʀʎʎɻʇʚɻȢ ɠ 

ɿʅʝɿʀʑʎʂ ɾʚʉʀʐɻʅ ɻʌʝ ʀʇʀʞʃʀʍʋ ʑʌʀʍʔʀʇʅʎʐʙȟ ʀʉʀʍɾʋʞ ʌʇʗʐʋʏ b = 28.0 m ʆɻʅ ʎʑʉʐʀʇʀʎʐʙ ɻʌʖʇʀʅʡʉ c 

Ѐ ςȢςυȢ ɠ ʐʅʈʙ ɻʑʐʙ ʀʆʐʅʈʙʃʂʆʀ ʖʏ ʈʘʎʋʏ ʝʍʋʏ ʐʖʉ ɿʞʋ ʐʅʈʡʉ ʌʋʑ ɿʚʉʀʅ ʂ ɝɞɠȟ ʈʀ ɼʗʎʂ ʐʂʉ ʋʌʋʚɻ 

ʆɻʐɻʍʐʚʎʐʂʆʀ ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ʐʂʏ ɞʅʆʝʉɻʏ 6-φȢ ɫʐʋʑʏ ʑʌʋʇʋɾʅʎʈʋʞʏ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʎʔʘʎʂ 

ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐʂʏ ɞʅʆʝʉɻʏ 6-χȟ ʌʋʑ ɿʚʉʀʐɻʅ ɻʌʝ ʐʋʑʏ ɞʑʎʐʍɻʐʅʗɿʂ ʆȢʗȢ ɉςππςɊȢ ɬɻ ʌʍʖʐʋɾʀʉʙ 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ʑʕʋʈʀʐʍʅʆʗ ɿʀɿʋʈʘʉɻ ɾʅɻ ʐʂʉ ʆɻʐʗʍʐʅʎʂʏ ʐʂʏ ʆɻʈʌʞʇʂʏ ʌʍʋʘʍʔʋʉʐɻʅ ɻʌʝ ʈʋʉʐʘʇʋ ʑʕʋʈʘʐʍʖʉ ʌʋʑ 

ʆɻʐɻʎʆʀʑʗʎʐʂʆʀ ʈʀ ʒʖʐʋɾʍɻʈʈʀʐʍʅʆʘʏ ʐʀʔʉʅʆʘʏ. 

 

ɞʅʆʝʉɻ 6-6 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ʑʌʀʍʔʀʅʇʅʎʐʙ ʒʍʗɾʈɻʐʋʏ ɩʇɻʎʐʙʍɻ ɉʎʐʘʕʂ +757.5 m) 

 

ɞʅʆʝʉɻ 6-7 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐɻʈʅʀʑʐʙʍɻ ɩʇɻʎʐʙʍɻ 

6.2.3 ɬɻʈʅʀʑʐʙʍɻʏ ɣʍʀʈɻʎʐʡʉ 

ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ɿʅʝɿʀʑʎʂʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʌʝ ʐʋʉ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʒʍʗɾʈɻʐʋʏ 

ɣʍʀʈɻʎʐʡʉ ɉʆʝʈɼʋʏ J17Ɋȟ ɾʚʉʀʐɻʅ ʂ ʌɻʍɻɿʋʔʙ ʝʐʅ ʆɻʐʗ ʐʂʉ ʘʉɻʍʊʂ ʝʇʖʉ ʐʖʉ ʀʌʀʅʎʋɿʚʖʉ ɼʍʋʔʙʏȟ ʂ 

ʎʐʗʃʈʂ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ɼʍʚʎʆʀʐɻʅ ʎʐʋ ʑʕʝʈʀʐʍʋ ʎʐʘʕʂʏ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙ ɉϹ267.6 mɊȢ ɣɻʃȭ ʝʇʂ ʐʂ 

ɿʅʗʍʆʀʅɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏȟ ʐɻ ʃʑʍʋʒʍʗɾʈɻʐɻʏ ʌɻʍɻʈʘʉʋʑʉ ɻʉʋʅʔʐʗ ʀʉʡ ʋʅ ʎʐʍʝɼʅʇʋʅ ʇʀʅʐʋʑʍɾʋʞʉ 

ʎʐʂʉ ʌʇʙʍʂ ɿʑʉɻʈʅʆʝʐʂʐʗ ʐʋʑʏȟ ʈʀ ʎʐɻʃʀʍʙ ʌɻʍʋʔʙ 400 m3/ sȢ ɠ ɿʅʝɿʀʑʎʂ ɾʚʉʀʐɻʅ ɻʌʝ ʀʇʀʞʃʀʍʋ 

ʑʌʀʍʔʀʇʅʎʐʙȟ ʀʉʀʍɾʋʞ ʌʇʗʐʋʏ b = 22.0 m ʆɻʅ ʎʑʉʐʀʇʀʎʐʙ ɻʌʖʇʀʅʡʉ c = 2.04. ɠ ʐʅʈʙ ɻʑʐʙ ʀʆʐʅʈʙʃʂʆʀ 

ʈʀ ɼʗʎʂ ʐʅʏ ʌʅʉɻʆʋʌʋʅʂʈʘʉʀʏ ʐʅʈʘʏ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ʌʋʑ ɿʝʃʂʆɻʉ ɻʌʝ ʐʂʉ ɝɞɠ ɉɞʅʆʝʉɻ 6-8ɊȢ ɫʐʋʑʏ 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 134 

ʑʌʋʇʋɾʅʎʈʋʞʏ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ʐʂʏ ɞʅʆʝʉɻʏ 6-ωȟ ʌʋʑ 

ʆɻʐɻʍʐʚʎʐʂʆʀ ʈʀ ɼʗʎʂ ʐʅʈʘʏ ʐʂʏ ɝɞɠ ʌʋʑ ʌɻʍɻʐʚʃʀʉʐɻʅ ɻʌʝ ʐʋʉ ɣʋʑʐʎʋɾʅʗʉʉʂ ɉρωωφɊȢ 

 

ɞʅʆʝʉɻ 6-8 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ʑʌʀʍʔʀʅʇʅʎʐʙ ʒʍʗɾʈɻʐʋʏ ɣʍʀʈɻʎʐʡʉ ɉʎʐʘʕʂ ϹςφχȢφ m) 

 

ɞʅʆʝʉɻ 6-9 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐɻʈʅʀʑʐʙʍɻ ɣʍʀʈɻʎʐʡʉ 

6.2.4 ɬɻʈʅʀʑʐʙʍɻʏ ɣɻʎʐʍɻʆʚʋʑ 

ɫʐʋʉ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʒʍʗɾʈɻʐʋʏ ɣɻʎʐʍɻʆʚʋʑ ɉʆʝʈɼʋʏ JρυɊȟ ʌʋʑ ʈʘʔʍʅ ʌʍʝʐʅʉʋʏ ʇʀʅʐʋʑʍɾʋʞʎʀ ʖʏ 

ʀʇʀʞʃʀʍʋʏ ʑʌʀʍʔʀʅʇʅʎʐʙʏ ɉʌʇʗʐʋʏ b = 120 m, ʑʕʝʈʀʐʍʋ ʎʐʘʕʂʏ ϹρττȢς mɊȟ ʘʔʋʑʉ ʐʋʌʋʃʀʐʂʃʀʚ 20 

ɻʉɻʐʍʀʌʝʈʀʉɻ ʃʑʍʋʒʍʗɾʈɻʐɻȟ ʆʑʈɻʅʉʝʈʀʉʋʑ ʞʕʋʑʏ ɉɻʌʝ ρȢψπ ʘʖʏ 1.93 m)ȟ ʀʊɻʎʒɻʇʚʁʋʉʐɻʏ 

ʀʌʅʌʇʘʋʉ ʖʒʘʇʅʈʋ ʝɾʆʋ ʐʂʏ ʐʗʊʂʏ ʐʖʉ υπ hm3 ʆɻʅ ʈʀɾɻʇʞʐʀʍʋ ʞʕʋʏ ʌʐʡʎʂʏȢ ɥʀ ʐʂʉ ʐʋʌʋʃʘʐʂʎʂ 

ʐʖʉ ʃʑʍʋʒʍɻɾʈʗʐʖʉȟ ʌʍʋʆʞʌʐʀʅ ʈʅɻ ʎʞʉʃʀʐʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏȟ ʌʋʑ ɿʚʉʀʐɻʅ ʎʐʂʉ ɞʅʆʝʉɻ 

6-10. ɬʋ ɾʍʗʒʂʈɻ ʌʀʍʅʇɻʈɼʗʉʀʅ ʐʍʀʅʏ ʌʀʍʅʋʔʘʏȡ ɉɻɊ ɻʌʝ ʐɻ ϹρτφȢπ ʘʖʏ ʐɻ ϹρτψȢψυ mȟ ʌʋʑ ʂ 

ʑʌʀʍʔʀʚʇʅʎʂ ʀʚʉɻʅ ʀʇʀʞʃʀʍʂȟ ʆɻʅ ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ɿʚʉʀʐɻʅ ɻʌʝ ʐʂʉ ʀʊʚʎʖʎʂ q = c b (z ɀ z0)3/2 , 

ʈʀ c = 1.816 ʆɻʅ z0 = +146.0 mȟ ɉɼɊ ɻʌʝ ʐɻ ϹρτψȢψυ ʘʖʏ ʐɻ ϹρτωȢρυ mȟ ʌʋʑ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ʂ 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɿʅɻɿʋʔʅʆʙ ɻʉɻʌʐʍʋʌʙ ʐʖʉ ʃʑʍʋʒʍɻɾʈʗʐʖʉ ɾʅɻ ʆʗʃʀ υ cm ɻʞʊʂʎʂʏ ʐʂʏ ʎʐʗʃʈʂʏȟ ʆɻʅ ɉɾɊ ʈʀʐʗ ʐɻ 

+149.15 mȟ ʌʋʑ ʝʇɻ ʐɻ ʃʑʍʋʒʍʗɾʈɻʐɻ ʘʔʋʑʉ ɻʉɻʐʍɻʌʀʚ ʆɻʅ ʂ ʑʌʀʍʔʀʚʇʅʎʂ ʀʚʉɻʅ ʌʗʇʅ ʀʇʀʞʃʀʍʂ ɉɻʌʝ 

ʐʂʉ ɻʍʔʅʆʙ ʎʐʘʕʂ ʐʋʑ ʑʌʀʍʔʀʅʇʎʐʙɊȟ ʆɻʅ ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ɿʚʉʀʐɻʅ ɻʌʝ ʐʂʉ ʀʊʚʎʖʎʂ q = c b 

(z ɀ z0)3/2ȟ ʈʀ c Ѐ ςȢπσψ ʆɻʅ z0 = +144.2 m. ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ɿʅʝɿʀʑʎʂʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉȟ 

ɾʚʉʀʐɻʅ ʂ ʌɻʍɻɿʋʔʙ ʝʐʅ ʆɻʐʗ ʐʂʉ ʘʉɻʍʊʂ ʝʇʖʉ ʐʖʉ ʀʌʀʅʎʋɿʚʖʉ ɼʍʋʔʙʏȟ ʂ ʎʐʗʃʈʂ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ 

ɼʍʚʎʆʀʐɻʅ ʎʐʂ ʎʐʗʃʈʂ ϹρτφȢπ mȢ ɣɻʃȭ ʝʇʂ ʐʂ ɿʅʗʍʆʀʅɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏȟ ʋʅ ʎʐʍʝɼʅʇʋʅ ʇʀʅʐʋʑʍɾʋʞʉ 

ʎʐʂʉ ʌʇʙʍʂ ɿʑʉɻʈʅʆʝʐʂʐʗ ʐʋʑʏȟ ʈʀ ʎʐɻʃʀʍʙ ʌɻʍʋʔʙ τππ m3/ sȢ ɫʐʋʑʏ ʑʌʋʇʋɾʅʎʈʋʞʏ ʀʒɻʍʈʝʁʀʐɻʅ ʂ 

ʎʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ʐʂʏ ɞʅʆʝʉɻʏ 6-11ȟ ʌʋʑ ʆɻʐɻʍʐʚʎʐʂʆʀ ʈʀ ɼʗʎʂ ʐʅʈʘʏ ʐʂʏ 

ɝɞɠ ʌʋʑ ʌɻʍɻʐʚʃʀʉʐɻʅ ɻʌʝ ʐʋʉ ɣʋʑʐʎʋɾʅʗʉʉʂ ɉρωωφɊȢ 

 

ɞʅʆʝʉɻ 6-10 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ʑʌʀʍʔʀʅʇʅʎʐʙ ʒʍʗɾʈɻʐʋʏ ɣɻʎʐʍɻʆʚʋʑ ɉʎʐʗʃʈʂ ʘʉɻʍʊʂʏ 

ʑʌʀʍʔʀʚʇʅʎʂʏ ɿʅɻʈʘʎʋʑ ʐʖʉ ɻʉɻʐʍʀʌʝʈʀʉʖʉ ʃʑʍʋʒʍɻɾʈʗʐʖʉ +146.0 m) 

 

ɞʅʆʝʉɻ 6-11 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐɻʈʅʀʑʐʙʍɻ ɣɻʎʐʍɻʆʚʋʑ 
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ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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6.2.5 ɬɻʈʅʀʑʐʙʍɻʏ ɫʐʍʗʐʋʑ 

ɜʅɻ ʐʂʉ ʌʍʋʎʋʈʋʚʖʎʂ ʐʂʏ ɿʅʝɿʀʑʎʂʏ ʐʖʉ ʑɿʍʋɾʍɻʒʂʈʗʐʖʉ ɻʌʝ ʐʋʉ ʑʌʀʍʔʀʅʇʅʎʐʙ ʐʋʑ ʒʍʗɾʈɻʐʋʏ 

ɫʐʍʗʐʋʑ ɉʆʝʈɼʋʏ JρσɊȟ ɾʚʉʀʐɻʅ ʂ ʌɻʍɻɿʋʔʙ ʝʐʅ ʆɻʐʗ ʐʂʉ ʘʉɻʍʊʂ ʝʇʖʉ ʐʖʉ ʀʌʀʅʎʋɿʚʖʉ ɼʍʋʔʙʏȟ ʂ 

ʎʐʗʃʈʂ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ɼʍʚʎʆʀʐɻʅ ʎʐʋ ʑʕʝʈʀʐʍʋ ʎʐʘʕʂʏ ʐʋʑ ʑʌʀʍʔʀʅʇʅʎʐʙ ɉϹφπȢπ mɊȢ ɣɻʃȭ ʝʇʂ ʐʂ 

ɿʅʗʍʆʀʅɻ ʐʂʏ ʌʍʋʎʋʈʋʚʖʎʂʏȟ ʐɻ ʃʑʍʋʒʍʗɾʈɻʐɻʏ ʌɻʍɻʈʘʉʋʑʉ ɻʉʋʅʔʐʗ ʀʉʡ ʋʅ ʎʐʍʝɼʅʇʋʅ ʇʀʅʐʋʑʍɾʋʞʉ 

ʎʐʂʉ ʌʇʙʍʂ ɿʑʉɻʈʅʆʝʐʂʐʗ ʐʋʑʏȟ ʈʀ ʎʐɻʃʀʍʙ ʌɻʍʋʔʙ υππ m3/ sȢ ɠ ɿʅʝɿʀʑʎʂ ɾʚʉʀʐɻʅ ɻʌʝ ʀʇʀʞʃʀʍʋ 

ʑʌʀʍʔʀʇʅʎʐʙȟ ʀʉʀʍɾʋʞ ʌʇʗʐʋʏ b = 72.5 mȟ ʈʀ ɼʗʎʂ ʐʅʏ ʌʅʉɻʆʋʌʋʅʂʈʘʉʀʏ ʐʅʈʘʏ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ʌʋʑ 

ɿʝʃʂʆɻʉ ɻʌʝ ʐʂʉ ɝɞɠ ɉɞʅʆʝʉɻ 6-12ɊȢ ɫʐʋʑʏ ʑʌʋʇʋɾʅʎʈʋʞʏ ʀʒɻʍʈʝʁʀʐɻʅ ʂ ʎʔʘʎʂ ʎʐʗʃʈʂʏ-

ɻʌʋʃʘʈɻʐʋʏ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ʐʂʏ ɞʅʆʝʉɻʏ 6-ρσȟ ʌʋʑ ʆɻʐɻʍʐʚʎʐʂʆʀ ʈʀ ɼʗʎʂ ʐʅʈʘʏ ʐʂʏ ɝɞɠ ʌʋʑ 

ʌɻʍɻʐʚʃʀʉʐɻʅ ɻʌʝ ʐʋʉ ɣʋʑʐʎʋɾʅʗʉʉʂ ɉρωωφɊȢ 

 

ɞʅʆʝʉɻ 6-12 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ʌɻʍʋʔʙʏ ʑʌʀʍʔʀʅʇʅʎʐʙ ʒʍʗɾʈɻʐʋʏ ɫʐʍʗʐʋʑ ɉʎʐʘʕʂ ϹφπȢπ ÍɊ 

 

ɞʅʆʝʉɻ 6-13 ɫʔʘʎʂ ʎʐʗʃʈʂʏ-ɻʌʋʃʘʈɻʐʋʏ ʐɻʈʅʀʑʐʙʍɻ ɫʐʍʗʐʋʑ 
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6.3 ɚɩɨɬɞɤɞɫɥɚɬɚ  

ɬɻ ʎʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʐʋʑ ʎʑʉʋʇʅʆʋʞ ʑɿʍʋʇʋɾʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ɿʚʉʋʉʐɻʅ ʎʐʋʉ ɩʚʉɻʆɻ 6-

σȟ ʀʉʡ ʎʐʋ ɩɻʍʗʍʐʂʈɻ ɩφ ɿʚʉʋʉʐɻʅ ʐɻ ʌʇʙʍʂ ɿʀɿʋʈʘʉɻ ʀʅʎʝɿʋʑ ʆɻʅ ʀʊʝɿʋʑ ʐʋʑ ʈʋʉʐʘʇʋʑ 

ʌʍʋʎʋʈʋʚʖʎʂʏ ɾʅɻ ʝʇʀʏ ʐʅʏ ʎʑʉʅʎʐʡʎʀʏ ʐʋʑ ɿʅʆʐʞʋʑ ɉʑʌʋʇʀʆʗʉʀʏȟ ʆʝʈɼʋʅȟ ʆʇʗɿʋʅȟ ʐɻʈʅʀʑʐʙʍʀʏɊȟ ʆɻʅ 

ʐɻ ɻʉʐʚʎʐʋʅʔɻ ɾʍɻʒʙʈɻʐɻȢ ɫʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʐʋ ʑɿʍʋɾʍʗʒʂʈɻ ʀʊʝɿʋʑ ʌʀʍʅʇɻʈɼʗʉʀʅȟ ʀʆʐʝʏ ɻʌʝ ʐʂ 

ɼɻʎʅʆʙ ʍʋʙȟ ʐɻ υππ Í3ȾÓ ʌʋʑ ɿʅʘʍʔʋʉʐɻʅ ɻʌʝ ʐʋʑʏ ʎʐʍʋɼʚʇʋʑʏ ʐʋʑ ɫʐʍʗʐʋʑȢ 

ɩʚʉɻʆɻʏ 6-3 ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʌʀʍʅʋʔʙʏ ʈʀʇʘʐʂʏ 

ɯɻʍɻʆʐʂʍʅʎʐʅʆʗ ʈʀɾʘʃʂ ʇʀʆʗʉʂʏ ɻʌʋʍʍʋʙʏ ɚʔʀʇʡʋʑ 

ɳʆʐɻʎʂ ɉËÍ2) 4844.50 ɭʕʝʈʀʐʍʋ ʀʊʝɿʋʑ ɉÍɊ 0.0 

ɚɿʅɻʌʘʍɻʐʂ 

ʀʌʅʒʗʉʀʅɻ ɉϷɊ 1.32 ɯʍʝʉʋʏ ʎʑɾʆʘʉʐʍʖʎʂʏ ɉÈɊ 27.88 

ɥʘɾʅʎʐʋ ʈʙʆʋʏ ʍʋʙʏ 

(km) 259.71 

ɝʅʗʍʆʀʅɻ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ɉÈɊ 48.00 

ɥʘʎʋ ʑʕʝʈʀʐʍʋ ɉÍɊ 896.7 ɯʍʋʉʅʆʝ ɼʙʈɻ ɉÈɊ 0.50 

ɫʑɾʆʀʉʐʍʖʐʅʆʗ ɻʌʋʐʀʇʘʎʈɻʐɻ ʑɿʍʋʇʋɾʅʆʙʏ ʌʍʋʎʋʈʋʚʖʎʂʏ ʇʀʆʗʉʂʏ 

  

ɞʑʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 
ɥʘʎʀʏ ʎʑʉʃʙʆʀʏ 

ɝʑʎʈʀʉʀʚʏ 

ʎʑʉʃʙʆʀʏ 

ɨʇʅʆʝ ʞʕʋʏ ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʙʏ ɉÍÍɊ 

T = 50 227.8 227.8 227.8 

T = 100 266.9 266.9 266.9 

T = 1000 438.2 438.2 438.2 

  ɨʇʅʆʝ ʞʕʋʏ ʌʇʂʈʈʑʍʅʆʙʏ ɻʌʋʍʍʋʙʏ ɉmm) 

T = 50 56.2 97.3 126.4 

T = 100 75.1 121.7 152.8 

T = 1000 169.1 233.3 270.1 

  ɫʑʉʐʀʇʀʎʐʙʏ ɻʌʋʍʍʋʙʏ 

T = 50 0.247 0.427 0.555 

T = 100 0.281 0.456 0.573 

T = 1000 0.386 0.532 0.616 

  ɩʇʂʈʈʑʍʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 557.1 825.8 1004.8 

T = 100 689.2 1002 1201 

T = 1000 1818.4 2600.8 2960.5 

  ɩʇʂʈʈʑʍʅʆʝʏ ʝɾʆʋʏ ɉÈÍ3) 

T = 50 272.426 471.518 612.122 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 
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ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 138 

T = 100 363.659 589.511 740.278 

T = 1000 819.395 1130.003 1308.613 

  ɫʑʉʋʇʅʆʙ ʌɻʍʋʔʙ ɻʅʔʈʙʏ ɉm3/ s) 

T = 50 790.9 1059.5 1238.5 

T = 100 946.5 1259.3 1458.3 

T = 1000 2145.6 2928 3287.7 

  ɫʑʉʋʇʅʆʝʏ ʝɾʆʋʏ ʑɿʍʋɾʍɻʒʙʈɻʐʋʏ ɉÈÍ3) 

T = 50 773.443 965.166 1121.848 

T = 100 865.907 1110.151 1287.709 

T = 1000 1418.965 1806.814 2035.848 

 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 
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7  ɫɭɜɣɪɢɫɠ ɚɩɨɬɞɤɞɫɥɚɬɱɦ ɥɞ ρʋ ɣɭɣɤɨ 
ɫʐʋʉ ʌɻʍʝʉ ʆʀʒʗʇɻʅʋ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ʎʞɾʆʍʅʎʂ ʆɻʅ ʎʔʋʇʅɻʎʈʝʏ ʐʖʉ ɻʌʋʐʀʇʀʎʈʗʐʖʉ ʐʂʏ 

ʌɻʍʋʞʎɻʏ ρʂȠ ɚʉɻʃʀʡʍʂʎʂʏ ʈʀ ʐʋʉ ρʋ ɣʞʆʇʋȢ ɠ ʎʞɾʆʍʅʎʂ ʌʍɻɾʈɻʐʋʌʋʅʀʚʐɻʅ ʎʀ ʀʌʚʌʀɿʋ ʇʀʆʗʉʂʏ 

ɻʌʋʍʍʋʙʏȟ ʝʌʖʏ ʋʅ ʐʀʇʀʑʐɻʚʀʏ ʘʔʋʑʉ ʋʍʅʎʐʀʚ ɾʅɻ ʐʋ ɭɝ ʎʐʂʉ ʌɻʍʗɾʍɻʒʋ 5.1ȟ ɾʅɻ ʐɻ ʈʀɾʘʃʂ ʐʂʏ 

ʀʌʅʒɻʉʀʅɻʆʙʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ʆɻʅ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ɾʅɻ ʐʅʏ ʀʊʀʐɻʁʝʈʀʉʀʏ ʌʀʍʅʝɿʋʑʏ 

ʀʌɻʉɻʒʋʍʗʏȢ ɝʅʀʑʆʍʅʉʚʁʀʐɻʅ ʝʐʅ ʂ ʎʞɾʆʍʅʎʂ ɿʞʉɻʐɻʅ ʉɻ ʌʍɻɾʈɻʐʋʌʋʅʂʃʀʚ ʈʝʉʋʉ ʎʐʅʏ ʇʀʆʗʉʀʏ ʌʋʑ 

ʀʚʔɻʉ ʀʊʀʐɻʎʐʀʚ ʎʐɻ ʌʇɻʚʎʅɻ ʐʋʑ ρʋʑ ʆʞʆʇʋʑ ʀʒɻʍʈʋɾʙʏ ʐʂʏ ɨɿʂɾʚɻʏ ʆɻʅ ʀʌɻʉʀʊʀʐʗʎʐʂʆɻʉ ʎʐɻ 

ʌʇɻʚʎʅɻ ʐʂʏ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏȢ 

7.1 ɫɭɜɣɪɢɫɠ ɛɪɨɯɨɩɬɱɫɞɱɦ ɫɯɞɝɢɚɫɥɨɭ 

ɫʐʋʉ ʌɻʍɻʆʗʐʖ ʌʚʉɻʆɻ ɉɩʚʉɻʆɻʏ 7-1) ʆɻʅ ʎʐʋʑʏ ʔʗʍʐʀʏ ʌʋʑ ɻʆʋʇʋʑʃʋʞʉ ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʂ ʎʞɾʆʍʅʎʂ 

ʐʖʉ ɼʍʋʔʋʌʐʡʎʀʖʉ ʎʔʀɿʅɻʎʈʋʞ ɾʅɻ ʐʅʏ ʀʊʀʐɻʁʝʈʀʉʀʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ʈʀʐɻʊʞ ʐʖʉ ʇʀʆɻʉʡʉ 

ʌʋʑ ʀʚʔɻʉ ʀʊʀʐɻʎʐʀʚ ʎʐɻ ʌʇɻʚʎʅɻ ʐʋʑ ρʋʑ ʆʞʆʇʋʑ ʀʒɻʍʈʋɾʙʏ ʐʂʏ ɨɿʂɾʚɻʏ ʆɻʅ ʀʌɻʉʀʊʀʐʗʎʐʂʆɻʉ ʎʐɻ 

ʌʇɻʚʎʅɻ ʐʂʏ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏȢ 

ɷʌʖʏ ʌɻʍɻʐʂʍʀʚʐɻʅ ʎʐʋ ʎʞʉʋʇʋ ʐʖʉ ρς ʇʀʆɻʉʡʉ ʌʋʑ ʀʊʀʐʗʎʐʂʆɻʉ ʆɻʅ ʎʐʋʑʏ ɿʞʋ ʆʞʆʇʋʑʏ 

ʌʍʋʆʞʌʐʀʅȡ 

¶ ʈʀʚʖʎʂ ʆɻʐʗ υϷ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ɾʅɻ ʐʂʉ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀυπ ʘʐʂ 

¶ ʈʀʚʖʎʂ ʆɻʐʗ ρπϷ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ɾʅɻ ʐʂʉ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀ10π ʘʐʂ 

¶ ɻʞʊʂʎʂ ʆɻʐʗ ρρϷ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ɾʅɻ ʐʂʉ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀ100π ʘʐʂ 

ɫʐʋ ʎʞʉʋʇʋ ʐʖʉ ρς ʇʀʆɻʉʡʉ ʌɻʍɻʐʂʍʋʞʉʐɻʅ ʐɻ ʀʊʙʏ ʖʏ ʌʍʋʏ ʐʅʏ ʈʀʐɻɼʋʇʘʏ ʎʐʂ ɼʍʋʔʝʌʐʖʎʂ 

ʎʔʀɿʅɻʎʈʋʞȡ 

¶ ɾʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀυπ ʘʐʂ ʌɻʍɻʐʂʍʀʚʐɻʅ ʈʀʚʖʎʂ ʐʋʑ ʞʕʋʑʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʀ ρπ 

ʇʀʆʗʉʀʏ ʆɻʅ ɻʞʊʂʎʙ ʐʋʑ ʎʀ ςȢ  

¶ ɾʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀρππ ʘʐʂ ʌɻʍɻʐʂʍʀʚʐɻʅ ʀʌʚʎʂʏ ʈʀʚʖʎʂ ʐʋʑ ʞʕʋʑʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʀ ρπ ʇʀʆʗʉʀʏ ʆɻʅ ɻʞʊʂʎʙ ʐʋʑ ʎʀ ςȢ 

¶ ɾʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀρπππ ʘʐʂ ʌɻʍɻʐʂʍʀʚʐɻʅ ʈʀʚʖʎʂ ʐʋʑ ʞʕʋʑʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʀ 4 

ʇʀʆʗʉʀʏ ʆɻʅ ɻʞʊʂʎʙ ʐʋʑ ʎʀ ψȢ 

ɨʅ ʈʀɾɻʇʞʐʀʍʀʏ ʈʀʅʡʎʀʅʏ ʆɻʅ ʎʐʅʏ ʐʍʀʅʏ ʀʊʀʐɻʁʝʈʀʉʀʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ʌɻʍɻʐʂʍʋʞʉʐɻʅ ʎʐʅʏ 

ʇʀʆʗʉʀʏ ɻʌʋʍʍʋʙʏ ʐʖʉ ʍʀʈʗʐʖʉ ɞʑʌɻʇʚʋʑ ʆɻʅ ɦɻʑʌʗʆʐʋʑȟ ʀʉʡ ɻʞʊʂʎʂ ʎʐʋ ʞʕʋʏ ɼʍʋʔʝʌʐʖʎʂʏ ʆɻʅ 

ʎʐʅʏ ʐʍʀʅʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ʌɻʍʋʑʎʅʗʁʋʑʉ ʋʅ ʇʀʆʗʉʀʏ ʐʂʏ ɚʈɼʍɻʆʚɻʏ ʆɻʅ ʐʋʑ ɧʂʍʋʍʘʈɻʐʋʏ 

ʎʐʂʉ ʌʀʍʅʋʔʙ ʐʋʑ ɛʗʇʐʋʑȢ ɬɻ ʌɻʍɻʌʗʉʖ ɻʌʋʐʑʌʡʉʋʉʐɻʅ ʀʌʋʌʐʅʆʗ ʎʐʋʑʏ ʔʗʍʐʀʏ ʌʋʑ ɻʆʋʇʋʑʃʋʞʉȢ 

ɞʌʅʎʂʈɻʚʉʀʐɻʅ ʝʐʅ ʝʇʀʏ ʋʅ ɿʅɻʒʋʍʋʌʋʅʙʎʀʅʏ ʎʐʅʏ ɼʍʋʔʋʌʐʡʎʀʅʏ ʋʒʀʚʇʋʉʐɻʅ ʎʐʂ ʐʍʋʌʋʌʋʚʂʎʂ ʐʂʏ 

ʈʀʃʋɿʋʇʋɾʚɻʏ ʀʆʐʚʈʂʎʂʏ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉȢ ɨʅ ʌɻʍʗʈʀʐʍʋʅ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉ ʌʋʑ 

ʔʍʂʎʅʈʋʌʋʅʙʃʂʆɻʉ ɾʅɻ ʐʂʉ ʌɻʍɻɾʖɾʙ ʐʖʉ ʑʀʐʋɾʍɻʒʂʈʗʐʖʉ ɼʍʋʔʝʌʐʖʎʂʏ ɻʉʗ ʑʌʋʇʀʆʗʉʂ ʘʔʋʑʉ 

ʌʍʋʆʞʕʀʅ ʈʀ ɻʉɻʃʀʡʍʂʎʂ ʐʂʏ ʎʔʀʐʅʆʙʏ ʈʀʃʋɿʋʇʋɾʚɻʏ ʌʋʑ ʀʒɻʍʈʝʎʐʂʆʀ ʆɻʐʗ ʐʋʉ ρʋ ʆʞʆʇʋ ʐʋʑ 

ɫɝɣɩ ʆɻʅ ɻʊʅʋʌʋʅʡʉʐɻʏ ʐɻ ʌʇʘʋʉ ʌʍʝʎʒɻʐɻ ɿʀɿʋʈʘʉɻ ɼʍʋʔʋʈʋʈʀʐʍʅʆʡʉ ʈʀɾʚʎʐʖʉȢ ɞʌʅʌʇʘʋʉȟ ʂ 

ɻʉʗʇʑʎʂ ʀʆʐʚʈʂʎʂʏ ʐʖʉ ʌɻʍɻʈʘʐʍʖʉ ʆɻʅ ʂ ʀʌʅʒɻʉʀʅɻʆʙ ʐʋʑʏ ʋʇʋʆʇʙʍʖʎʂ ʘʇɻɼʀ ʔʡʍɻ ɾʅɻ ʝʇʂ ʐʂʉ 

ʀʌʅʆʍʗʐʀʅɻ ʐʂʏ ʔʡʍɻʏ ʆɻʅ ʝʔʅ ʊʀʔʖʍʅʎʐʗ ɻʉʗ ɭɝȟ ʋʌʝʐʀ ɻʉʐʅʈʀʐʖʌʚʎʐʂʆɻʉ ʁʂʐʙʈɻʐɻ ʘʉʐʋʉʖʉ 

ɿʅɻʒʋʍʋʌʋʅʙʎʀʖʉ ʎʐɻ ʝʍʅɻ ʐʖʉ ɭɝȢ  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 1 

ɩʚʉɻʆɻʏ 7-1 ɫʞɾʆʍʅʎʂ ɼʍʋʔʋʌʐʡʎʀʖʉ ʎʔʀɿʅɻʎʈʋʞ ʈʀʐɻʊʞ 1ʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ʆɻʅ ρʋʑ ɣʞʆʇʋʑ 

ɣʖɿʅʆʝʏ ɤʀʆʗʉʂʏ ɷʉʋʈɻ ɤʀʆʗʉʂʏ ɳʆʐɻʎʂ ɉËÍ2) 
ɩʀʍʚʋɿʋʏ 
ʀʌɻʉɻʒʋʍʗʏ 

ɨʇʅʆʝ ʞʕʋʏ ɼʍʋʔʙʏ ɉÍÍɊ ɩʋʎʋʎʐʅɻʚɻ 
ɫʞɾʆʍʅʎʂ 

ρʂ ɚʉɻʃʀʡʍʂʎʂ ρʋʏ ɣʞʆʇʋʏ 

EL0421FR00001 ɥʝʍʉʋʏ 994.37 

T50 214 238.4 -11% 

T100 250.7 264.9 -6% 

T1000 411.4 362.4 12% 

EL0421FR00002 ɪʘʈɻʐɻ ɞʑʌɻʇʚʋʑ 19.85 

T50 124.7 245.2 -97% 

T100 146.1 285.4 -95% 

T1000 239.6 442.8 -85% 

EL0421FR00003 ɪʘʈɻʐɻ ɦɻʑʌʗʆʐʋʑ 120.73 

T50 119.7 172 -44% 

T100 140.2 193.7 -38% 

T1000 229.8 275.9 -20% 

EL0420FR00004 ɞʞʂʉʋʏ 1094.28 

T50 227.2 244.8 -8% 

T100 266.2 268.7 -1% 

T1000 436.6 358.2 18% 

EL0415FL00005 ɬʍʅʔʖʉʚɿɻ-ɤʑʎʅʈɻʔʚɻ 772.64 

T50 195.8 249.3 -27% 

T100 229.3 281.3 -23% 

T1000 376 403.6 -7% 

EL0415FR00006 ɚʔʀʇʡʋʏ 4844.5 

T50 227.8 245.7 -8% 

T100 266.9 274.5 -3% 

T1000 438.2 385.8 12% 

EL0415FL00007 ɛʋʑʇʆɻʍʅʗ 139.93 
T50 154.9 190 -23% 

T100 181.9 216.3 -19% 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 2 

ɣʖɿʅʆʝʏ ɤʀʆʗʉʂʏ ɷʉʋʈɻ ɤʀʆʗʉʂʏ ɳʆʐɻʎʂ ɉËÍ2) 
ɩʀʍʚʋɿʋʏ 
ʀʌɻʉɻʒʋʍʗʏ 

ɨʇʅʆʝ ʞʕʋʏ ɼʍʋʔʙʏ ɉÍÍɊ ɩʋʎʋʎʐʅɻʚɻ 
ɫʞɾʆʍʅʎʂ 

ρʂ ɚʉɻʃʀʡʍʂʎʂ ρʋʏ ɣʞʆʇʋʏ 

T1000 300.2 317.3 -6% 

EL0415FR00008 ɯʗɼʋʏ 79.52 

T50 153.5 178 -16% 

T100 179.8 199.6 -11% 

T1000 294.8 283.1 4% 

EL0415FR00009 ɥʌʋʐʝʆʋʏ 29.28 

T50 163.5 176.8 -8% 

T100 188.2 199 -6% 

T1000 308.7 284.2 8% 

EL0415FR00010 ɧʂʍʝʍʀʈɻ 124.28 

T50 137.3 123 10% 

T100 160.8 133.6 17% 

T1000 263.5 172.2 35% 

EL0415FL00011 ɚʈɼʍɻʆʚɻ 108.7 

T50 156.7 149.4 5% 

T100 183.5 163.7 11% 

T1000 300.9 214 29% 

EL0415FR00012 ɜʀʍʋʌʝʍʋʏ 226.88 

T50 148.3 163.4 -10% 

T100 173.9 182.9 -5% 

T1000 285.6 257.5 10% 

ɫɭɦɨɤɨ ɤɞɣɚɦɱɦ 8554.96 

T50 215.0 237.1 -10% 

T100 251.9 264.3 -5% 

T1000 413.5 368.6 11% 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 1 

ɫʐʋʑʏ ʔʗʍʐʀʏ ʌʋʑ ɻʆʋʇʋʑʃʋʞʉ ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʈʀ ʔʍʖʈɻʐʅʆʙ ʆʇʚʈɻʆɻ ʂ ʌʋʎʋʎʐʅɻʚɻ ʈʀʐɻɼʋʇʙ ʐʂʏ 

ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ɾʅɻ ʐʅʏ ʀʊʀʐɻʁʝʈʀʉʀʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏȟ ʎʀ ɿʅɻɼɻʃʈʚʎʀʅʏ 

ʈʀʐɻɼɻʇʇʝʈʀʉʂʏ ʔʍʖʈɻʐʅʆʙʏ ʌɻʇʘʐɻʏ ʌʋʑ ʆʑʈɻʚʉʀʐɻʅ ɻʌʝ ʆʝʆʆʅʉʋ ʔʍʡʈɻ ɉɾʅɻ ʎʔʀʐʅʆʙ ʈʀʚʖʎʂ ʐʋʑ 

ʈʀɾʘʃʋʑʏɊ ʘʖʏ ʈʌʇʀ ʔʍʡʈɻ ɉɾʅɻ ʎʔʀʐʅʆʙ ɻʞʊʂʎʂ ʐʋʑ ʈʀɾʘʃʋʑʏɊȢ 

ü ɥʀ ɾʆʍʅ ʔʍʡʈɻ ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʋʅ ʇʀʆʗʉʀʏ ʌʋʑ ʀʊʀʐʗʁʋʉʐɻʅ ʑɿʍʋʇʋɾʅʆʗ ɾʅɻ ʌʍʡʐʂ ʒʋʍʗ ʎʐʋʉ 

ʌɻʍʝʉ ʆʞʆʇʋ ʐʂʏ ɨɿʂɾʚɻʏ ɾʅɻ ʐʅʏ ʋʌʋʚʀʏ ʀʚʉɻʅ ɻɿʞʉɻʐʂ ʂ ʎʞɾʆʍʅʎʂȢ 

 

ɞʅʆʝʉɻ 7-1 ɯʗʍʐʂʏ ʈʀʐɻɼʋʇʡʉ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏ ɬЀυπ ʀʐʡʉ 

ʈʀʐɻʊʞ ρʋʑ ɣʞʆʇʋʑ ʆɻʅ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ʎʐʅʏ ʇʀʆʗʉʀʏ ʐʋʑ ɭɝπτ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɞʅʆʝʉɻ 7-2 ɯʗʍʐʂʏ ʈʀʐɻɼʋʇʡʉ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏ ɬЀρππ ʀʐʡʉ 

ʈʀʐɻʊʞ ρʋʑ ɣʞʆʇʋʑ ʆɻʅ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ʎʐʅʏ ʇʀʆʗʉʀʏ ʐʋʑ ɭɝπτ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 3 

 

ɞʅʆʝʉɻ 7-3 ɯʗʍʐʂʏ ʈʀʐɻɼʋʇʡʉ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏ ɬЀρπππ 

ʀʐʡʉ ʈʀʐɻʊʞ ρʋʑ ɣʞʆʇʋʑ ʆɻʅ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ʎʐʅʏ ʇʀʆʗʉʀʏ ʐʋʑ ɭɝπτ 

 

7.2 ɫɭɜɣɪɢɫɠ ɩɚɪɨɯɱɦ ɚɢɯɥɠɫ 

ɫʐʋʉ ʌɻʍɻʆʗʐʖ ʌʚʉɻʆɻ ɉɩʚʉɻʆɻʏ 7-2) ʆɻʅ ʎʐʋʑʏ ʔʗʍʐʀʏ ʌʋʑ ɻʆʋʇʋʑʃʋʞʉ ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʂ ʎʞɾʆʍʅʎʂ 

ʐʖʉ ʌɻʍʋʔʡʉ ɻʅʔʈʙʏ ɾʅɻ ʐʅʏ ʀʊʀʐɻʁʝʈʀʉʀʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏ ʈʀʐɻʊʞ ʐʖʉ ʇʀʆɻʉʡʉ ʌʋʑ ʀʚʔɻʉ 

ʀʊʀʐɻʎʐʀʚ ʎʐɻ ʌʇɻʚʎʅɻ ʐʋʑ ρʋʑ ʆʞʆʇʋʑ ʀʒɻʍʈʋɾʙʏ ʐʂʏ ɨɿʂɾʚɻʏ ʆɻʅ ʀʌɻʉʀʊʀʐʗʎʐʂʆɻʉ ʎʐɻ ʌʇɻʚʎʅɻ 

ʐʂʏ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏȢ 

ɫʐʋ ʎʞʉʋʇʋ ʐʖʉ ρς ʇʀʆɻʉʡʉ ʌɻʍɻʐʂʍʋʞʉʐɻʅ ʐɻ ʀʊʙʏ ʖʏ ʌʍʋʏ ʐʅʏ ʈʀʐɻɼʋʇʘʏ ʎʐʂʉ ʌɻʍʋʔʙ ɻʅʔʈʙʏȡ 

¶ ɾʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀυπ ʘʐʂ ʌɻʍɻʐʂʍʀʚʐɻʅ ʈʀʚʖʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʎʀ 8 ʇʀʆʗʉʀʏ 

ʆɻʅ ɻʞʊʂʎʙ ʐʂʏ ʎʀ 4.  



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 4 

¶ ɾʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀρππ ʘʐʂ ʌɻʍɻʐʂʍʀʚʐɻʅ ʀʌʚʎʂʏ ʈʀʚʖʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʎʀ 7 

ʇʀʆʗʉʀʏ ʆɻʅ ɻʞʊʂʎʙ ʐʂʏ ʎʀ 5. 

¶ ɾʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀρπππ ʘʐʂ ʌɻʍɻʐʂʍʀʚʐɻʅ ʈʀʚʖʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʎʀ 3 ʇʀʆʗʉʀʏ 

ʆɻʅ ɻʞʊʂʎʙ ʐʂʏ ʎʀ 9. 

ɫʀ ɾʀʉʅʆʘʏ ɾʍɻʈʈʘʏ ʌɻʍɻʐʂʍʀʚʐɻʅ ʈʚɻ ʈʀɾʗʇʂ ʎʑʎʔʘʐʅʎʂ ʐʂʏ ʎʞɾʆʍʅʎʂʏ ʐʖʉ ʌɻʍʋʔʡʉ ɻʅʔʈʙʏ ʈʀ ʐʂʉ 

ɻʉʐʚʎʐʋʅʔʂ ʐʖʉ ɼʍʋʔʋʌʐʡʎʀʖʉ ʎʔʀɿʅɻʎʈʋʞ ʎʐʂʉ ʌʍʋʂɾʋʞʈʀʉʂ ʌɻʍʗɾʍɻʒʋȢ ɫʂʈʀʚʖʉʋʉʐɻʅ ʐɻ ʀʊʙʏȡ 

¶ ɜʀʉʅʆʡʏ, ʂ ʌʋʎʋʎʐʅɻʚɻ ʈʀʚʖʎʂ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ʋɿʂɾʀʚ ʎʀ ʈʀɾɻʇʞʐʀʍʂ 

ʌʋʎʋʎʐʅɻʚɻ ʈʀʚʖʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʎʀ ʌʀʍʚʌʐʖʎʂ ʌʋʑ ʋ ʎʑʉʐʀʇʀʎʐʙʏ CN ʌɻʍɻʈʘʉʀʅ 

ʎʔʀɿʝʉ ɻʈʀʐʗɼʇʂʐʋʏ ʈʀʐɻʊʞ ʐʖʉ ɿʞʋ ʆʞʆʇʖʉȢ ɬɻʑʐʝʔʍʋʉʂ ʈʀʚʖʎʂ ʐʂʏ ɼʍʋʔʙʏ ʈʀ ʈʀʚʖʎʂ ʐʋʑ 

ʎʑʉʐʀʇʀʎʐʙ CN ʋɿʂɾʀʚ ʎʀ ɻʆʝʈɻ ʈʀɾɻʇʞʐʀʍʂ ʈʀʚʖʎʂ ʐʂʏ ʌɻʍʋʔʙʏȟ ʀʉʡ ʐɻʑʐʝʔʍʋʉʂ ʈʀʚʖʎʂ 

ʐʂʏ ɼʍʋʔʙʏ ʈʀ ɻʞʊʂʎʂ ʐʋʑ CN ʋɿʂɾʀʚ ʎʀ ʈʅʆʍʝʐʀʍʀʏ ʈʀʅʡʎʀʅʏ ʐʂʏ ʌɻʍʋʔʙʏ ʙ ʆɻʅ ʎʀ ʀʉɿʀʔʝʈʀʉʂ 

ɻʞʊʂʎʂ ʎʀ ʌʀʍʚʌʐʖʎʂ ʌʋʑ ʐʋ CN ɻʑʊʗʉʀʐɻʅ ʎʂʈɻʉʐʅʆʗȢ 

¶ ɚʉʐʚʎʐʋʅʔɻȟ ʂ ʌʋʎʋʎʐʅɻʚɻ ɻʞʊʂʎʂ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ʎʔʀɿʅɻʎʈʋʞ ʋɿʂɾʀʚ ʎʀ ʈʀɾɻʇʞʐʀʍʂ 

ʌʋʎʋʎʐʅɻʚɻ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʎʀ ʌʀʍʚʌʐʖʎʂ ʌʋʑ ʋ ʎʑʉʐʀʇʀʎʐʙʏ CN ʌɻʍɻʈʘʉʀʅ 

ʎʔʀɿʝʉ ɻʈʀʐʗɼʇʂʐʋʏ ʈʀʐɻʊʞ ʐʖʉ ɿʞʋ ʆʞʆʇʖʉȢ ɬɻʑʐʝʔʍʋʉʂ ɻʞʊʂʎʂ ʐʂʏ ɼʍʋʔʙʏ ʈʀ ɻʞʊʂʎʂ ʐʋʑ 

ʎʑʉʐʀʇʀʎʐʙ CN ʋɿʂɾʀʚ ʎʀ ɻʆʝʈɻ ʈʀɾɻʇʞʐʀʍʂ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏȟ ʀʉʡ ʐɻʑʐʝʔʍʋʉʂ ɻʞʊʂʎʂ 

ʐʂʏ ɼʍʋʔʙʏ ʈʀ ʈʀʚʖʎʂ ʐʋʑ CN ʋɿʂɾʀʚ ʎʀ ʈʅʆʍʝʐʀʍʂ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ʙ ʆɻʅ ʎʀ ʀʉɿʀʔʝʈʀʉʂ 

ʈʀʚʖʎʙ ʐʂʏ ʎʀ ʌʀʍʚʌʐʖʎʂ ʌʋʑ ʐʋ CN ʈʀʅʡʉʀʐɻʅ ʎʂʈɻʉʐʅʆʗȢ 

ɫʑɾʆʀʆʍʅʈʘʉɻ ɻʉʗ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏȡ 

¶ ɜʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀυπ ʘʐʂȡ 

o ɩɻʍɻʐʂʍʀʚʐɻʅ ʈʀʚʖʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ɻʉʗʇʋɾʂ ʐʂʏ ʈʀʚʖʎʂʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ʎʀ ψ ʇʀʆʗʉʀʏ ɉɥʝʍʉʋʏȟ ɪʘʈɻʐɻ ɞʑʌɻʇʚʋʑȟ ɪʘʈɻʐɻ ɦɻʑʌʗʆʐʋʑȟ ɞʞʂʉʋʏȟ 

ɬʍʅʔʖʉʚɿɻ-ɤʑʎʅʈɻʔʚɻȟ ɚʔʀʇʡʋʏȟ ɛʋʑʇʆɻʍʅʗȟ ɜʀʍʋʌʝʍʋʏɊȢ ɜʅɻ ʐʋ ʍʘʈɻ ʐʋʑ ɜʀʍʋʌʝʍʋʑ 

ʎʂʈʀʅʡʉʀʐɻʅ ʝʐʅ ʂ ʈʀʚʖʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ʀʚʉɻʅ χϷ ʌɻʍʝʐʅ ʎʂʈʀʅʡʉʀʐɻʅ ʈʀɾɻʇʞʐʀʍʂ 

ʈʀʚʖʎʂ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ ɉρπϷɊȟ ʇʝɾʖ ʐɻʑʐʝʔʍʋʉʂʏ ɻʞʊʂʎʂʏ ʐʋʑ ʎʑʉʐʀʇʀʎʐʙ CN. 

o ɩɻʍɻʐʂʍʀʚʐɻʅ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ɻʉʗʇʋɾʂ ʐʂʏ ɻʞʊʂʎʂʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ʎʀ 2 ʇʀʆʗʉʀʏ ɉɧʂʍʝʍʀʈɻȟ ɚʈɼʍɻʆʚɻɊȢ 

o ɩɻʍɻʐʂʍʀʚʐɻʅ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʐɻʑʐʝʔʍʋʉɻ ʈʀ ʈʀʚʖʎʂ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ʎʀ ɿʞʋ ʇʀʆʗʉʀʏ ɉɯʗɼʋʏȟ ɥʌʋʐʝʆʋʏɊȢ ɠ ɻʞʊʂʎʂ ɻʑʐʙ ʋʒʀʚʇʀʐɻʅ ʎʀ ɻʞʊʂʎʂ 

ʌʀʍʚʌʋʑ ʆɻʐʗ ρπϷ ʐʂʏ ʀʆʐʚʈʂʎʂʏ ɾʅɻ ʐʋʉ ʎʑʉʐʀʇʀʎʐʙ CN ʎʐʅʏ ʀʉ ʇʝɾʖ ʇʀʆʗʉʀʏȢ 

¶ ɜʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀρππ ʘʐʂȡ 

o ɩɻʍɻʐʂʍʀʚʐɻʅ ʈʀʚʖʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ɻʉʗʇʋɾʂ ʐʂʏ ʈʀʚʖʎʂʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ʎʀ χ ʇʀʆʗʉʀʏ ɉɥʝʍʉʋʏȟ ɪʘʈɻʐɻ ɞʑʌɻʇʚʋʑȟ ɪʘʈɻʐɻ ɦɻʑʌʗʆʐʋʑȟ ɞʞʂʉʋʏȟ 

ɬʍʅʔʖʉʚɿɻ-ɤʑʎʅʈɻʔʚɻȟ ɚʔʀʇʡʋʏȟ ɛʋʑʇʆɻʍʅʗɊȢ 

o ɩɻʍɻʐʂʍʀʚʐɻʅ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ɻʉʗʇʋɾʂ ʐʂʏ ɻʞʊʂʎʂʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ʎʀ ς ʇʀʆʗʉʀʏ ɉɧʂʍʝʍʀʈɻȟ ɚʈɼʍɻʆʚɻɊȢ 

o ɩɻʍɻʐʂʍʀʚʐɻʅ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʐɻʑʐʝʔʍʋʉɻ ʈʀ ʈʀʚʖʎʂ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ʎʀ σ ʇʀʆʗʉʀʏ ɉɯʗɼʋʏȟ ɥʌʋʐʝʆʋʏȟ ɜʀʍʋʌʝʍʋʏɊȢ ɠ ɻʞʊʂʎʂ ɻʑʐʙ ʋʒʀʚʇʀʐɻʅ 

ʎʀ ɻʞʊʂʎʂ ʌʀʍʚʌʋʑ ʆɻʐʗ ρπϷ ʐʂʏ ʀʆʐʚʈʂʎʂʏ ɾʅɻ ʐʋʉ ʎʑʉʐʀʇʀʎʐʙ CN ʎʐʅʏ ʇʀʆʗʉʀʏ ʐʋʑ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɯʗɼʋʑ ʆɻʅ ʐʋ ɥʌʋʐʝʆʋʑ, ʝʌʖʏ ɻʉɻʒʘʍʃʂʆʀȟ ʆɻʅ ʆɻʐʗ τϷ ʌʀʍʚʌʋʑ ʎʐʂ ʇʀʆʗʉʂ ʐʋʑ 

ɜʀʍʋʌʝʍʋʑȢ 

¶ ɜʅɻ ʌʀʍʚʋɿʋ ʀʌɻʉɻʒʋʍʗʏ ɬЀρπππ ʘʐʂȡ 

o ɩɻʍɻʐʂʍʀʚʐɻʅ ʈʀʚʖʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ɻʉʗʇʋɾʂ ʐʂʏ ʈʀʚʖʎʂʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ʎʀ σ ʇʀʆʗʉʀʏ ɉɪʘʈɻʐɻ ɞʑʌɻʇʚʋʑȟ ɪʘʈɻʐɻ ɦɻʑʌʗʆʐʋʑȟ ɬʍʅʔʖʉʚɿɻ-

ɤʑʎʅʈɻʔʚɻɊȢ 

o ɩɻʍɻʐʂʍʀʚʐɻʅ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ɻʉʗʇʋɾʂ ʐʂʏ ɻʞʊʂʎʂʏ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ʎʀ ς ʇʀʆʗʉʀʏ ɉɥʝʍʉʋʏȟ ɞʞʂʉʋʏȟ ɚʔʀʇʡʋʏȟ ɯʗɼʋʏȟ ɥʌʋʐʝʆʋʏȟ ɧʂʍʝʍʀʈɻȟ 

ɚʈɼʍɻʆʚɻȟ ɜʀʍʋʌʝʍʋʏ). 

o ɩɻʍɻʐʂʍʀʚʐɻʅ ɻʞʊʂʎʂ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʐɻʑʐʝʔʍʋʉɻ ʈʀ ʈʀʚʖʎʂ ʐʂʏ ɼʍʋʔʝʌʐʖʎʂʏ 

ʎʔʀɿʅɻʎʈʋʞ ʎʀ ρ ʇʀʆʗʉʂ ɉɛʋʑʇʆɻʍʅʗɊȢ 

ɫʀ ɾʀʉʅʆʘʏ ɾʍɻʈʈʘʏ ʋʅ ʈʀɾɻʇʞʐʀʍʀʏ ʈʀʅʡʎʀʅʏ ʐʂʏ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʌɻʍɻʐʂʍʋʞʉʐɻʅ ʎʐɻ ɪʘʈɻʐɻ 

ɞʑʌɻʇʚʋʑ ʆɻʅ ɪʘʈɻʐɻ ɦɻʑʌʗʆʐʋʑ ʆɻʅ ʋʅ ʈʀɾɻʇʞʐʀʍʀʏ ɻʑʊʙʎʀʅʏ ʎʐɻ ʍʘʈɻʐɻ ʌʀʍʅʋʔʙʏ ʐʋʑ ɛʗʇʐʋʑ 

ɉɯʗɼʋʏȟ ɥʌʋʐʝʆʋʏȟ ɧʂʍʝʍʀʈɻɊȢ 

ɫʂʈʀʅʡʉʀʐɻʅ ʀʌʚʎʂʏ ʝʐʅ ʌɻʍɻʐʂʍʋʞʉʐɻʅ ʎʔʀʐʅʆʗ ʈʅʆʍʘʏ ɿʅɻʒʋʍʋʌʋʅʙʎʀʅʏ ʎʐʋʑʏ ʐʍʀʅʏ ʈʀɾɻʇʞʐʀʍʋʑʏ 

ʌʋʐɻʈʋʞʏ ʐʋʑ ɭɝπτ ɉɞʞʂʉʋʏȟ ɥʝʍʉʋʏȟ ɚʔʀʇʡʋʏɊ ʐʖʉ ʋʌʋʚʖʉ ʂ ʌʇʂʈʈʑʍʅʆʙ ʆɻʐʗʆʇʑʎʂ ʎʐʅʏ ʆɻʐʗʉʐʀʏ 

ʁʡʉʀʏ ʐʋʑʏ ʀʊɻʍʐʗʐɻʅ ʎʀ ʈʀɾʗʇʋ ɼɻʃʈʝ ɻʌʝ ʐʋʑʏ ɻʉʗʉʐʂ ʐɻʈʅʀʑʐʙʍʀʏ ʆɻʅ ʐʂʉ ɻʉʗʎʔʀʎʂ ʌʋʑ 

ɿʂʈʅʋʑʍɾʋʞʉȢ 

ɫʑʈʌʀʍɻʎʈɻʐʅʆʗȟ ʋʅ ʈʀɾɻʇʞʐʀʍʀʏ ʈʀʐɻɼʋʇʘʏ ʎʐʅʏ ʌɻʍʋʔʘʏ ɻʅʔʈʙʏ ʎʐʋ ɭɝπτ ʋʒʀʚʇʋʉʐɻʅ ʆʑʍʚʖʏ ʎʐʅʏ 

ɻʉʐʚʎʐʋʅʔʀʏ ʈʀʐɻɼʋʇʘʏ ʐʖʉ ɼʍʋʔʋʌʐʡʎʀʖʉ ʎʔʀɿʅɻʎʈʋʞ ʇʝɾʖ ʐʂʏ ɼʀʇʐʚʖʎʂʏ ʐʂʏ ʈʀʃʋɿʋʇʋɾʚɻʏ 

ʀʆʐʚʈʂʎʂʏ ʐʖʉ ʝʈɼʍʅʖʉ ʆɻʈʌʑʇʡʉȟ ʈʀ ʐʂʉ ʀʌʅʒɻʉʀʅɻʆʙ ʋʇʋʆʇʙʍʖʎʂ ʐʖʉ ʌɻʍɻʈʘʐʍʖʉ ʐʋʑʏ ʎʀ ʝʇʂ 

ʐʂʏ ʔʡʍɻȟ ʆɻʅ ʐʂʏ ʌʍʋʎʃʙʆʂʏ ʉʀʝʐʀʍʖʉ ɼʍʋʔʋʈʀʐʍʅʆʡʉ ɿʀɿʋʈʘʉʖʉȢ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 1 

ɩʚʉɻʆɻʏ 7-2 ɫʞɾʆʍʅʎʂ ʌɻʍʋʔʡʉ ɻʅʔʈʙʏ ʈʀʐɻʊʞ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ʆɻʅ ρʋʑ ɣʞʆʇʋʑ 

ɣʖɿʅʆʝʏ ɤʀʆʗʉʂʏ ɷʉʋʈɻ ɤʀʆʗʉʂʏ ɳʆʐɻʎʂ ɉËÍ2) 
ɩʀʍʚʋɿʋʏ 
ʀʌɻʉɻʒʋʍʗʏ 

ɫʑʉʋʇʅʆʙ ɩɻʍʋʔʙ ɚʅʔʈʙʏ ɉÍ3/s)  ɩʋʎʋʎʐʅɻʚɻ 
ɫʞɾʆʍʅʎʂ 

ρʂ ɚʉɻʃʀʡʍʂʎʂ ρʋʏ ɣʞʆʇʋʏ 

EL0421FR00001 ɥʝʍʉʋʏ 994.37 

T50 1304.2 1452.5 -11% 

T100 1675.8 1695.2 -1% 

T1000 4209.6 3167.4 25% 

EL0421FR00002 ɪʘʈɻʐɻ ɞʑʌɻʇʚʋʑ 19.85 

T50 39.3 98.9 -152% 

T100 52.8 125.7 -138% 

T1000 133.1 276.9 -108% 

EL0421FR00003 ɪʘʈɻʐɻ ɦɻʑʌʗʆʐʋʑ 120.73 

T50 59.5 157.2 -164% 

T100 92.7 198.6 -114% 

T1000 342.3 460.6 -35% 

EL0420FR00004 ɞʞʂʉʋʏ 1094.28 

T50 1978.6 2254.3 -14% 

T100 2544.2 2667.5 -5% 

T1000 6389.5 4810.6 25% 

EL0415FL00005 ɬʍʅʔʖʉʚɿɻ-ɤʑʎʅʈɻʔʚɻ 772.64 

T50 865.8 1016.1 -17% 

T100 1116.8 1227 -10% 

T1000 2467.3 2502.8 -1% 

EL0415FR00006 ɚʔʀʇʡʋʏ 4844.5 

T50 1059.5 1115.6 -5% 

T100 1259.3 1268.6 -1% 

T1000 2928 2031 31% 

EL0415FL00007 ɛʋʑʇʆɻʍʅʗ 139.93 
T50 368.1 504.2 -37% 

T100 518.4 637.8 -23% 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 2 

ɣʖɿʅʆʝʏ ɤʀʆʗʉʂʏ ɷʉʋʈɻ ɤʀʆʗʉʂʏ ɳʆʐɻʎʂ ɉËÍ2) 
ɩʀʍʚʋɿʋʏ 
ʀʌɻʉɻʒʋʍʗʏ 

ɫʑʉʋʇʅʆʙ ɩɻʍʋʔʙ ɚʅʔʈʙʏ ɉÍ3/s)  ɩʋʎʋʎʐʅɻʚɻ 
ɫʞɾʆʍʅʎʂ 

ρʂ ɚʉɻʃʀʡʍʂʎʂ ρʋʏ ɣʞʆʇʋʏ 

T1000 1619 1419.5 12% 

EL0415FR00008 ɯʗɼʋʏ 79.52 

T50 569.4 492.4 14% 

T100 735 605 18% 

T1000 1572.8 1180.5 25% 

EL0415FR00009 ɥʌʋʐʝʆʋʏ 29.28 

T50 241.5 182.3 25% 

T100 317.0 223.7 29% 

T1000 691.8 441.1 36% 

EL0415FR00010 ɧʂʍʝʍʀʈɻ 124.28 

T50 447.6 271 39% 

T100 594.1 323.5 46% 

T1000 1464.5 756 48% 

EL0415FL00011 ɚʈɼʍɻʆʚɻ 108.7 

T50 312 297.3 5% 

T100 449.9 360.2 20% 

T1000 1493.5 828 45% 

EL0415FR00012 ɜʀʍʋʌʝʍʋʏ 226.88 

T50 334 358.5 -7% 

T100 464 457.3 1% 

T1000 1321.3 1037.5 21% 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 1 

ɫʐʋʑʏ ʔʗʍʐʀʏ ʌʋʑ ɻʆʋʇʋʑʃʋʞʉ ʌɻʍʋʑʎʅʗʁʀʐɻʅ ʈʀ ʔʍʖʈɻʐʅʆʙ ʆʇʚʈɻʆɻ ʂ ʌʋʎʋʎʐʅɻʚɻ ʈʀʐɻɼʋʇʙ ʐʂʏ 

ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ɾʅɻ ʐʅʏ ʀʊʀʐɻʁʝʈʀʉʀʏ ʌʀʍʅʝɿʋʑʏ ʀʌɻʉɻʒʋʍʗʏȟ ʎʀ ɿʅɻɼɻʃʈʚʎʀʅʏ ʈʀʐɻɼɻʇʇʝʈʀʉʂʏ 

ʔʍʖʈɻʐʅʆʙʏ ʌɻʇʘʐɻʏ ʌʋʑ ʆʑʈɻʚʉʀʐɻʅ ɻʌʝ ʆʝʆʆʅʉʋ ʔʍʡʈɻ ɉɾʅɻ ʎʔʀʐʅʆʙ ʈʀʚʖʎʂ ʐʋʑ ʈʀɾʘʃʋʑʏɊ ʘʖʏ 

ʈʌʇʀ ʔʍʡʈɻ ɉɾʅɻ ʎʔʀʐʅʆʙ ɻʞʊʂʎʂ ʐʋʑ ʈʀɾʘʃʋʑʏɊȢ 

ü ɥʀ ɾʆʍʅ ʔʍʡʈɻ ɻʌʀʅʆʋʉʚʁʋʉʐɻʅ ʋʅ ʇʀʆʗʉʀʏ ʌʋʑ ʀʊʀʐʗʁʋʉʐɻʅ ʑɿʍʋʇʋɾʅʆʗ ɾʅɻ ʌʍʡʐʂ ʒʋʍʗ ʎʐʋʉ 

ʌɻʍʝʉ ʆʞʆʇʋ ʐʂʏ ɨɿʂɾʚɻʏ ɾʅɻ ʐʅʏ ʋʌʋʚʀʏ ʀʚʉɻʅ ɻɿʞʉɻʐʂ ʂ ʎʞɾʆʍʅʎʂȢ 

 

ɞʅʆʝʉɻ 7-4 ɯʗʍʐʂʏ ʈʀʐɻɼʋʇʡʉ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏ ɬЀυπ ʀʐʡʉ ʈʀʐɻʊʞ ρʋʑ 

ɣʞʆʇʋʑ ʆɻʅ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ʎʐʅʏ ʇʀʆʗʉʀʏ ʐʋʑ ɭɝπτ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 2 

 

ɞʅʆʝʉɻ 7-5 ɯʗʍʐʂʏ ʈʀʐɻɼʋʇʡʉ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏ ɬЀρππ ʀʐʡʉ ʈʀʐɻʊʞ 

1ʋʑ ɣʞʆʇʋʑ ʆɻʅ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ʎʐʅʏ ʇʀʆʗʉʀʏ ʐʋʑ ɭɝπτ 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 3 

 

ɞʅʆʝʉɻ 7-6 ɯʗʍʐʂʏ ʈʀʐɻɼʋʇʡʉ ʌɻʍʋʔʙʏ ɻʅʔʈʙʏ ʌʀʍʅʝɿʋʑ ʀʌɻʉɻʒʋʍʗʏ ɬЀρπππ ʀʐʡʉ ʈʀʐɻʊʞ 

1ʋʑ ɣʞʆʇʋʑ ʆɻʅ ρʂʏ ɚʉɻʃʀʡʍʂʎʂʏ ʎʐʅʏ ʇʀʆʗʉʀʏ ʐʋʑ ɭɝπτ 

 

 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 

 

 

EL04_ɩπτ_T1 ɀ 4 

ɛɢɛɤɢɨɜɪɚɮɢɚ 
ɞʑʎʐʍɻʐʅʗɿʂʏȟ ɚȢȟ ɚȢ ɣʋʑʆʋʑɼʚʉʋʏȟ ɝȢ ɣʋʑʐʎʋɾʅʗʉʉʂʏȟ ʆɻʅ ɦȢ ɥɻʈʗʎʂʏȟ ɭɿʍʋʇʋɾʅʆʙ ʈʀʇʘʐʂȟ 

ɝʅʀʍʀʞʉʂʎʂ ʐʖʉ ɿʑʉɻʐʋʐʙʐʖʉ ɿʅɻʔʀʚʍʅʎʂʏ ʆɻʅ ʌʍʋʎʐɻʎʚɻʏ ʐʂʏ ʌʋʅʝʐʂʐɻʏ ʐʂʏ ɤʚʈʉʂʏ ɩʇɻʎʐʙʍɻ, 

ɬʀʞʔʋʏ ςȟ χπ ʎʀʇʚɿʀʏȟ ɬʋʈʘɻʏ ɭɿɻʐʅʆʡʉ ɩʝʍʖʉȟ ɭɿʍɻʑʇʅʆʡʉ ʆɻʅ ɡɻʇʗʎʎʅʖʉ ɳʍɾʖʉ ɀ ɞʃʉʅʆʝ 

ɥʀʐʎʝɼʅʋ ɩʋʇʑʐʀʔʉʀʚʋȟ ɚʃʙʉɻȟ ɥʗʍʐʅʋʏ ςππςȢ 

ɞʑʎʐʍɻʐʅʗɿʂʏȟ ɚȢȟ ɚȢ ɣʋʑʆʋʑɼʚʉʋʏȟ ɞȢ ɥʅʔɻʂʇʚɿʂȟ ɞȢ ɜɻʇʅʋʞʉɻȟ ɣȢ ɬʁʋʞʆɻȟ ɚȢ ɝȢ ɣʋʞʎʂʏȟ ɦȢ ɥɻʈʗʎʂʏ, 

ʆɻʅ ɝȢ ɣʋʑʐʎʋɾʅʗʉʉʂʏȟ ɬʀʔʉʅʆʙ ʘʆʃʀʎʂ ʌʀʍʅɾʍɻʒʙʏ ʌʀʍʅʋʔʅʆʡʉ ʎʔʘʎʀʖʉ ʀʆʐʚʈʂʎʂʏ ʔɻʍɻʆʐʂʍʅʎʐʅʆʡʉ 

ʑɿʍʋʇʋɾʅʆʡʉ ʈʀɾʀʃʡʉȟ ɝɞɭɣɚɤɢɱɦ ɀ ɞʆʐʚʈʂʎʂ ʌʇʂʈʈʑʍʅʆʡʉ ʍʋʡʉ ʎʐʂʉ ɞʇʇʗɿɻ ʎʀ ʎʑʉʃʙʆʀʏ 

ʑɿʍʋʆʇʅʈɻʐʅʆʙʏ ʈʀʐɻɼʇʂʐʝʐʂʐɻʏȡ ɚʉʗʌʐʑʊʂ ʒʑʎʅʆʗ ʀɿʍɻʅʖʈʘʉʋʑ ʀʉʉʋʅʋʇʋɾʅʆʋʞ-ʌʅʃɻʉʋʐʅʆʋʞ 

ʌʇɻʅʎʚʋʑ ʆɻʅ ʑʌʋʇʋɾʅʎʐʅʆʡʉ ʀʍɾɻʇʀʚʖʉȟ ɚʉʗɿʋʔʋʅȡ ɞɬɥɞȡ ɩʘʌʌɻʏ Ǫ ɫʑʉȾʐʀʏ ɞȢɞȢȟ ɜʍɻʒʀʚʋ ɥɻʔɻʚʍɻȟ 

ɬʋʈʘɻʏ ɭɿɻʐʅʆʡʉ ɩʝʍʖʉ ʆɻʅ ɩʀʍʅɼʗʇʇʋʉʐʋʏ ɀ ɞʃʉʅʆʝ ɥʀʐʎʝɼʅʋ ɩʋʇʑʐʀʔʉʀʚʋȟ ɞʃʉʅʆʝ ɚʎʐʀʍʋʎʆʋʌʀʚʋ 

ɚʃʂʉʡʉȟ ρτφ ʎʀʇʚɿʀʏȟ ɫʀʌʐʘʈɼʍʅʋʏ ςπρτȢ 

ɞʑʎʐʍɻʐʅʗɿʂʏȟ ɚȢȟ ɜȢ ɣɻʍɻɼʋʆʑʍʝʏȟ ʆɻʅ ɦȢ ɥɻʈʗʎʂʏȟ ɫʔʘɿʅʋ ɿʅɻʔʀʚʍʅʎʂʏ ʐʋʑ ʑɿʍʋɿʋʐʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ 

ʐʂʏ ɚʃʙʉɻʏ ɀ ɳʐʋʏ ςππωȟ ɫʑʉʐʙʍʂʎʂȟ ɻʉɻɼʗʃʈʅʎʂ ʆɻʅ ʀʌʘʆʐɻʎʂ ʐʋʑ ɫʑʎʐʙʈɻʐʋʏ ɭʌʋʎʐʙʍʅʊʂʏ 

ɚʌʋʒʗʎʀʖʉ ɾʅɻ ʐʂʉ ɿʅɻʔʀʚʍʅʎʂ ʐʋʑ ʑɿʍʋɿʋʐʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ʐʂʏ ɞɭɝɚɩȟ ɬʀʞʔʋʏ ρȟ ρρφ ʎʀʇʚɿʀʏȟ 

ɬʋʈʘɻʏ ɭɿɻʐʅʆʡʉ ɩʝʍʖʉ ʆɻʅ ɩʀʍʅɼʗʇʇʋʉʐʋʏ ɀ ɞʃʉʅʆʝ ɥʀʐʎʝɼʅʋ ɩʋʇʑʐʀʔʉʀʚʋȟ ɚʃʙʉɻȟ ɚʌʍʚʇʅʋʏ ςππωȢ 

ɞʑʎʐʍɻʐʅʗɿʂʏȟ ɚȢȟ ɢȢ ɦɻʇʈʌʗʉʐʂʏȟ ʆɻʅ ɦȢ ɥɻʈʗʎʂʏȟ ɭɿʍʋʈʀʐʀʖʍʋʇʋɾʅʆʗ ɿʀɿʋʈʘʉɻ ʆɻʅ ʀʌʀʊʀʍɾɻʎʚʀʏȟ 

ɞʆʎʑɾʔʍʋʉʅʎʈʝʏ ʐʂʏ ʀʌʋʌʐʀʚɻʏ ʆɻʅ ɿʅɻʔʀʚʍʅʎʂʏ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʐʖʉ ʑɿɻʐʅʆʡʉ ʌʝʍʖʉ ʞɿʍʀʑʎʂʏ ʐʂʏ 

ɚʃʙʉɻʏȟ ɬʀʞʔʋʏ ψȟ ρςω ʎʀʇʚɿʀʏȟ ɬʋʈʘɻʏ ɭɿɻʐʅʆʡʉ ɩʝʍʖʉȟ ɭɿʍɻʑʇʅʆʡʉ ʆɻʅ ɡɻʇʗʎʎʅʖʉ ɳʍɾʖʉ ɀ 

ɞʃʉʅʆʝ ɥʀʐʎʝɼʅʋ ɩʋʇʑʐʀʔʉʀʚʋȟ ɚʃʙʉɻȟ ɝʀʆʘʈɼʍʅʋʏ ςπππȢ 

ɞʑʎʐʍɻʐʅʗɿʂʏȟ ɚȢȟ ʆɻʅ ɦȢ ɥɻʈʗʎʂʏȟ ɭɿʍʋʈʀʐʀʖʍʋʇʋɾʅʆʗ ɿʀɿʋʈʘʉɻ ʆɻʅ ʀʌʀʊʀʍɾɻʎʚʀʏȟ ɞʆʎʑɾʔʍʋʉʅʎʈʝʏ 

ʐʂʏ ʀʌʋʌʐʀʚɻʏ ʆɻʅ ɿʅɻʔʀʚʍʅʎʂʏ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʐʖʉ ʑɿɻʐʅʆʡʉ ʌʝʍʖʉ ʞɿʍʀʑʎʂʏ ʐʂʏ ɚʃʙʉɻʏȟ ɬʀʞʔʋʏ ρχȟ 

χς ʎʀʇʚɿʀʏȟ ɬʋʈʘɻʏ ɭɿɻʐʅʆʡʉ ɩʝʍʖʉȟ ɭɿʍɻʑʇʅʆʡʉ ʆɻʅ ɡɻʇʗʎʎʅʖʉ ɳʍɾʖʉ ɀ ɞʃʉʅʆʝ ɥʀʐʎʝɼʅʋ 

ɩʋʇʑʐʀʔʉʀʚʋȟ ɚʃʙʉɻȟ ɢɻʉʋʑʗʍʅʋʏ ςππτȢ 

ɟɻʍʍʙʏȟ ɝȢȟ ɞȢ ɪʝʁʋʏȟ ʆɻʅ ɝȢ ɫɻʆʀʇʇɻʍʅʗɿʂʏȟ ɩʀʍʅɾʍɻʒʙ ʐʖʉ ʑɿɻʐʅʆʡʉ ʎʑʎʐʂʈʗʐʖʉȟ ɞʆʐʚʈʂʎʂ ʆɻʅ 

ɝʅɻʔʀʚʍʅʎʂ ʐʖʉ ɭɿɻʐʅʆʡʉ ɩʝʍʖʉ ʐʂʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ - ɮʗʎʂ χȟ ɬʀʞʔʋʏ σφȟ ρφπ ʎʀʇʚɿʀʏȟ ɬʋʈʘɻʏ 

ɭɿɻʐʅʆʡʉ ɩʝʍʖʉȟ ɭɿʍɻʑʇʅʆʡʉ ʆɻʅ ɡɻʇʗʎʎʅʖʉ ɳʍɾʖʉ ɀ ɞʃʉʅʆʝ ɥʀʐʎʝɼʅʋ ɩʋʇʑʐʀʔʉʀʚʋȟ ɚʃʙʉɻȟ 

ɢɻʉʋʑʗʍʅʋʏ ρωωωȢ 

ɣʋʑʐʎʋɾʅʗʉʉʂʏȟ ɝȢȟ ɢȢ ɦɻʇʈʌʗʉʐʂʏȟ ʆɻʅ ɦȢ ɥɻʈʗʎʂʏȟ ɭɿʍʋʇʋɾʅʆʙ ɿʅʀʍʀʞʉʂʎʂ ɀ ɳʆʃʀʎʂȟ ɩʍʋʈʀʇʘʐʂ 

ʀʉʚʎʔʑʎʂʏ ʐʋʑ ʑɿɻʐʅʆʋʞ ɿʑʉɻʈʅʆʋʞ ʐʋʑ ʐɻʈʅʀʑʐʙʍɻ ɥʝʍʉʋʑ ɻʌʝ ʐʂ ʇʀʆʗʉʂ ʐʋʑ ʌʋʐɻʈʋʞ ɞʑʙʉʋʑȟ 

ɞʅʎɻɾʖɾʅʆʝ ʈʘʍʋʏȟ ɞʍɾʋɿʝʐʂʏȡ ɝʅʀʞʃʑʉʎʂ ɳʍɾʖʉ ɸɿʍʀʑʎʂʏ ʆɻʅ ɚʌʋʔʘʐʀʑʎʂʏ ɀ ɜʀʉʅʆʙ ɜʍɻʈʈɻʐʀʚɻ 

ɝʂʈʋʎʚʖʉ ɳʍɾʖʉ ɀ ɭʌʋʑʍɾʀʚʋ ɩʀʍʅɼʗʇʇʋʉʐʋʏȟ ɯʖʍʋʐɻʊʚɻʏ ʆɻʅ ɝʂʈʝʎʅʖʉ ɳʍɾʖʉȟ ɚʉʗɿʋʔʋʅȡ ɨɬɥɞȟ 

ɭɿʍʋʂʇʀʆʐʍʅʆʙȟ ɭɝɪɨɬɞɣ - ɭɿʍɻʑʇʅʆʘʏ ɥʀʇʘʐʀʏ ɚɞȟ ɝȢ ɣʖʉʎʐɻʉʐʅʉʚɿʂʏȟ ɜȢ ɣɻʍɻɼʋʆʞʍʂʏȟ ɡȢ ɜʆʝʒɻʏ 

ʆɻʅ ɫʑʉʀʍɾʗʐʀʏȟ ρως ʎʀʇʚɿʀʏȟ ɚʃʙʉɻȟ ρωωρȢ 

ɣʋʑʐʎʋɾʅʗʉʉʂʏȟ ɝȢȟ ɥʀʇʘʐʂ ʇʀʅʐʋʑʍɾʚɻʏ ʐɻʈʅʀʑʐʙʍʖʉȟ ɜʀʉʅʆʙ ɿʅʗʐɻʊʂ ʘʍɾʖʉ ʀʆʐʍʋʌʙʏ ɚʔʀʇʡʋʑ ʌʍʋʏ 

ɡʀʎʎɻʇʚɻȟ ɚʉʗɿʋʔʋʏȡ ɞʅɿʅʆʙ ɭʌʂʍʀʎʚɻ ɝʂʈʋʎʚʖʉ ɳʍɾʖʉ ɚʔʀʇʡʋʑ ɀ ɜʀʉʅʆʙ ɜʍɻʈʈɻʐʀʚɻ ɝʂʈʋʎʚʖʉ 

ɳʍɾʖʉ ɀ ɭʌʋʑʍɾʀʚʋ ɩʀʍʅɼʗʇʇʋʉʐʋʏȟ ɯʖʍʋʐɻʊʚɻʏ ʆɻʅ ɝʂʈʝʎʅʖʉ ɳʍɾʖʉȟ ɫʑʉʀʍɾɻʁʝʈʀʉʋʅȡ ɜȢ 

ɣɻʇɻʋʞʁʂʏȟ ɩȢ ɥɻʍʚʉʋʏȟ ɝȢ ɣʋʑʐʎʋɾʅʗʉʉʂʏȟ τςπ ʎʀʇʚɿʀʏȟ ρωωφȢ 

ɣʋʑʐʎʋɾʅʗʉʉʂʏȟ ɝȢȟ ɦȢ ɥɻʈʗʎʂʏȟ ʆɻʅ ɚȢ ɞʑʎʐʍɻʐʅʗɿʂʏȟ ɝʅʀʍʀʞʉʂʎʂ ʋʅʆʋʇʋɾʅʆʙʏ ʌɻʍʋʔʙʏȟ ɞʅɿʅʆʙ 

ɬʀʔʉʅʆʙ ɥʀʇʘʐʂ ɾʅɻ ʐʂʉ ɨʅʆʋʇʋɾʅʆʙ ɩɻʍʋʔʙ ɻʌʝ ʐʋ ɮʍʗɾʈɻ ɫʐʍʗʐʋʑȟ ɞʍɾʋɿʝʐʂʏȡ ɝʂʈʝʎʅɻ ɞʌʅʔʀʚʍʂʎʂ 

ɠʇʀʆʐʍʅʎʈʋʞȟ ɚʉʗɿʋʔʋʏȡ %#/3 ɥʀʇʀʐʂʐʅʆʙ ɚȢɞȢȟ ψψ ʎʀʇʚɿʀʏȟ ɚʃʙʉɻȟ ɥʗʅʋʏ ςππωȢ 



ɞɤɤɠɦɢɣɠ ɝɠɥɨɣɪɚɬɢɚ 
ɭɩɞɦ Ⱦ ɜɜɮɩɭ Ⱦ ɜɝɭ 

1ʂ ɚʉɻʃʀʡʍʂʎʂ ɫʔʀɿʚʋʑ ɝʅɻʔʀʚʍʅʎʂʏ ɣʅʉɿʞʉʖʉ ɩʇʂʈʈʞʍɻʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ 

ɩʋʐɻʈʡʉ ʐʋʑ ɭɿɻʐʅʆʋʞ ɝʅɻʈʀʍʚʎʈɻʐʋʏ ɝʑʐʅʆʙʏ ɫʐʀʍʀʗʏ ɞʇʇʗɿɻʏ (EL04) 

ɩɚɪɚɝɨɬɞɨ 4 ɩʇʂʈʈʑʍʅʆʗ ʑɿʍʋɾʍɻʒʙʈɻʐɻȡ ɬʀʔʉʅʆʙ ɳʆʃʀʎʂ 
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ɣʋʑʐʎʋɾʅʗʉʉʂʏȟ ɝȢȟ ɫʔʀɿʅɻʎʈʝʏ ɚʎʐʅʆʡʉ ɝʅʆʐʞʖʉ ɚʌʋʔʘʐʀʑʎʂʏȟ ɳʆɿʋʎʂ τȟ ρψπ ʎʀʇʚɿʀʏȟ ɞʃʉʅʆʝ 

ɥʀʐʎʝɼʅʋ ɩʋʇʑʐʀʔʉʀʚʋȟ ɚʃʙʉɻȟ ςπρρȢ 

ɩʋʉʐʅʆʝʏȟ ɫȢȟ ɩʅʃɻʉʋʐʅʆʙ ɿʅʀʍʀʞʉʂʎʂ ʆɻʐɻʎʐʗʎʀʖʉ ʀɿɻʒʅʆʙʏ ʑɾʍɻʎʚɻʏ ʎʐʂʉ ɞʇʇʂʉʅʆʙ ʀʌʅʆʍʗʐʀʅɻ ɾʅɻ 

ʔʍʙʎʂ ʐʋʑʏ ʎʐʋʉ ʑɿʍʋʇʋɾʅʆʝ ʎʔʀɿʅɻʎʈʝȟ ɝʅʌʇʖʈɻʐʅʆʙ ʀʍɾɻʎʚɻȟ ψσ ʎʀʇʚɿʀʏȟ ɬʋʈʘɻʏ ɭɿɻʐʅʆʡʉ ɩʝʍʖʉ 

ʆɻʅ ɩʀʍʅɼʗʇʇʋʉʐʋʏ ɀ ɞʃʉʅʆʝ ɥʀʐʎʝɼʅʋ ɩʋʇʑʐʀʔʉʀʚʋȟ ɦʋʘʈɼʍʅʋʏ ςπρτȢ 

Ⱥɫʔʘɿʅʋ ɝʅɻʔʀʚʍʅʎʂʏ ʐʖʉ ɤʀʆɻʉʡʉ ɚʌʋʍʍʋʙʏ ɩʋʐɻʈʡʉ ʐʖʉ ɭɿɻʐʅʆʡʉ ɝʅɻʈʀʍʅʎʈʗʐʖʉ ɡʀʎʎɻʇʚɻʏȟ 
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