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1. ɳɹʅɮɱʍɱɶ 

ʆ ̌̄ ʰˊˈ˄ ˍʶˏ˔ˇˌ ʰˉˇˍʶ˂ʶʾ ˍʹ˄ ʇʵˊˇ˂ˇʴʽˁʺ ˁʰʽ ʇʵˊʰˎ˂ʽˁʺ ˃ʶ˂ʷˍʹ ˍˇˎ ʊʰˁʷ˂ˇˎ ʁˊʽˇʻʷˍʹˋʹˌ ̱ ˃ʺ˃ʰˍˇˌ нрл˃. 

ˍˇˎ ɼʹ˒ʽˋˇˏ ʃˇˍʰ˃ˇˏ ˋˍˇ ˋʹ˃ʶʾˇ ˋˎ˃ʲˇ˂ʺˌ ˍˇˎ ˃ʶ ˍʹ˄ ɽʶ˖˒ˈˊˇ ʆʰˍˇˇˎ ˋˍʹ˄ ɾʶˍʰ˃ˈˊ˒˖ˋʹ ɮˍˍʽˁʺˌ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʵʽʰˍʱ˅ʶʽˌ ˍˇˎ ˄Φпнруκнлмп ζɲʽʰʵʽˁʰˋʾʰ ʁˊʽˇʻʷˍʹˋʹˌ ˁʰʽ ˊˎʻ˃ʾˋʶʽˌ ʻʶ˃ʱˍ˖˄ ʴʽʰ ˍʰ 

ˎʵʰˍˇˊʷ˃ʰˍʰη όɮΩ 94), ˈˉ˖ˌ ʰˎˍʺ ʰ˄ʰˍʷʻʹˁʶ ˋˍˇ˄ ʆˇˉˇʴˊʱ˒ˇ ɾʹ˔Φ ɾʰˍʻʰʾˇ ɼʰˊʰ˃ˇ˂ʷʴˁˇ ʰˉˈ ˍˇ˄ 

ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ ́̔ ʵʽˇˁˍʺˍˊʽʰ ʶˍʰʽˊʶʾʰΥ  ɮΦ ɼʁʇʄʁʅ ɮɳ. 

2. ɳɹʅɮɱʍɱɹɼɶ ʆɳʋɿɹɼɶ ʃɳʄɹɱʄɮʊɶ 

ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʶˁˉˇ˄ʶʾˍʰʽ ˃ʶˍʱ ˍʹ˄ ˔ˇˊʺʴʹˋʹ ɮˊ˃ˇʵʽˈˍʹˍʰˌ ˃ʶ ʰʾˍʹˋʹ ˉˊˇˌΥ 

ʇʃʁʇʄɱɳɹʁ ʇʃʁɲʁɾʍɿ ɼɮɹ ɾɳʆɮʊʁʄʍɿ 

ɱɳɿɹɼɶ ɱʄɮɾɾɮʆɳɹɮ ʇʃʁɲʁɾʍɿ 

ɱɳɿɹɼɶ ɲɹɳʇɸʇɿʅɶ ʇΦɽɹΦɼΦʇΦ 

ɲκɿʅɶ ɮɿʆɹʃɽɶɾɾʇʄɹɼʍɿ ϧ ɳɱɱɳɹʁɰɳɽʆɹʍʆɹɼʍɿ ɳʄɱʍɿ όɲмфύ 

ʆ˃ʺ˃ʰ ɾʶ˂ʶˍ˗˄ ϧ ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ όʰύ 

E-mail: daee@ggde.gr 

ʊʰ˄ʰˊʽ˖ˍ˗˄ фΣ ʆΦɼΦ ммп тмΣ ɮʻʺ˄ʰ 

ʆʹ˂Φ нмлсппрнуфΣ нмлспнпофт 

 

˃ʁ  ɸʷ˃ʰΥ ʇˉˇʲˇ˂ʺ ɮʽˍʺ˃ʰˍˇˌ ʋˇˊʺʴʹˋʹˌ ɮˊ˃ˇʵʽˈˍʹˍʰˌ ɹ ʽʰ ˍʹ ζʅˏ˄ˍʰ˅ʹ ʊʰˁʷ˂ˇˎ ʁˊʽˇʻʷˍʹˋʹˌ ʃˇˍʰ˃ˇˏ 

ɼʹ˒ʽˋˇˏ ˋˍʰ ˈˊʽʰ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ˍʹˌ ɮ˄˗˄ˎ˃ʹˌ ɳˍʰʽˊʶʾʰˌ άɼʁʇʄʁʅ ɮΦɳΦά ʰˉˈ ˍʹ˄ ɼʶ˄ˍˊʽˁʺ 

ʅˎ˄ˍˇ˄ʽˋˍʽˁʺ ɳˉʽˍˊˇˉʺ ˍˇˎ ʱˊʻˊˇˎ мпл ˍˇˎ ɿ.4070/2012. 

 
ɾʶˍʱ ˍʹ˄ ˉʰˊˇ˔ʺ ˍʹˌ ʰˊ˃ˇʵʽˈˍʹˍʰˌ ˍʹˌ ʅˏ˄ˍʰ˅ʹˌ ʊʰˁʷ˂ˇˎ ʁˊʽˇʻʷˍʹˋʹˌ ˍˇˎ ɼʹ˒ʽˋˇˏ ʃˇˍʰ˃ˇˏ ʷʴʽ˄ʶ 

ʰʾˍʹˋʹ ˁʰʽ ˉʰˊʰ˂ʺ˒ʻʹˁʶ ʹ ɳɹ ˁʶˁˊʽ˃ʷ˄ʹ ʇʵˊˇ˂ˇʴʽˁʺ ɾʶ˂ʷˍʹ ʹ ˇˉˇʾʰ ʷ˔ʶʽ ʶˁˉˇ˄ʹʻʶʾ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ 

ˋˎ˄ˇ˂ʽˁʺˌ ˎʵˊʰˎ˂ʽˁʺˌ ˃ʶ˂ʷˍʹˌ ˍˇˎ ʃˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ˃ ʶ ˍʾˍ˂ˇΥ 

ζɾɳɽɳʆɶ ɳʄɱʍɿ ɲɹɳʇɸɳʆɶʅɶʅ ʁʄɹʁɸɳʆɶʅɶʅ ʆʁʇ ʃʁʆɮɾʁʇ ɼɶʊɹʅʁʇ ʅʆʁ ʆɾɶɾɮ ɮʃʁ ʆʄɳɹʅ ɱɳʊʇʄɳʅ 

- ɮɿɮɿʆɶ ɼʁɼɼɹɿʁʇ ɾʇɽʁʇ ɳʍʅ ɮʆʆɹɼɶ ʁɲʁη 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ ʰ˄˖ˍʷˊ˖ ˃ʶ˂ʷˍʹˌ ˉʰˊʰʵˈʻʹˁʰ˄ ʹ ˎˉˇ˂ˇʴʽˋ˃ʷ˄ʹ ʃʰˊˇ˔ʺ ʅ˔ʶʵʽʰˋ˃ˇˏ рлʶˍʾʰˌ ˋʶ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˋʹ˃ʶʾʰ ˍʹˌ ˈʵʶˎˋʹˌ ˍˇˎ ˃ʶ˂ʶˍ˗˃ʶ˄ˇˎ ˎʵˊˇʴˊʰ˒ʽˁˇˏ ʵʽˁˍˏˇˎ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏΦ ɮˉˈ 

ʰˎˍʱ ʶˉʽ˂ʷ˔ʻʹˁʶ ʹ ˉʰˊˇ˔ʺ ˋˍˇ˄ ˁˈ˃ʲˇ SK27 όрмтΦр ˁΦ˃Φκʵʶˎˍύ ˈˉˇˎ ˇ ˉˇˍʰ˃ˈˌ ʵʽʰˋˍʰˎˊ˗˄ʶˍʰʽ ˃ʶ ˍʹ˄ 

ɽʶ˖˒ˈˊˇ ʆʰˍˇ̌ˎ  h˃ ʷˋ˖ˌ ʴʶʽˍˇ˄ʽˁʱ ˍʹˌ ˎˉˈ ˃ʶ˂ʷˍʹ ʽʵʽˇˁˍʹˋʾʰˌ ɼʁʇʄʁʅ ɮɳ ˁʰʽ ˋˍʹ˄ ʵʽʰˋˍʰˏˊ˖ˋʹ ˍˇˎ 

ˉˇˍʰ˃ˇˏ слл˃Φ ˁʰˍʱ˄̱ʹ ˃ʶ ˍʹ˄ ˇʵˈ ɮʴʾˇˎ ʊʰ˄ˇˎˊʾˇˎ ˁʰʽ ʶˉʾˋʹˌ ˋˎ˃ʲʱ˂˂ʶʽ ˇ ˁ˂ʱʵˇˌ ˍˇˎ ˎʵˊˇʴˊʰ˒ ʽˁˇˏ 

ʵʽˁˍˏˇˎ ˍˇˎ ɼʹ˒ʽˋˇˏ ˃ ʶ ˇ˄ˇ˃ʰˋʾʰ ζʄʷ˃ʰ ɰʰˊˎ˃ˉˈ˃ˉʹˌη SK2у όтмоΦр ˁΦ˃ΦκʵʶˎˍύΦ   

 

ʁ ˉʰˊˈ˄ ʊʱˁʶ˂ˇˌ ʁˊʽˇʻʷˍʹˋʹˌ ˋˎ˄ˍʱˋˋʶˍʰʽ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶˉʽˋˏ˄ʰ˕ʹ ˍʹˌ ʁˊʽˇʻʷˍʹˋʹˌ ˋˍˇ˄ ˒ʱˁʶ˂ˇ 

ɮʾˍʹˋʹˌ ʃʰˊʱˍʰˋʹˌ ˍʹˌ ɯʵʶʽʰˌ ɽʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ʶˉʽ˔ʶʾˊʹˋʹˌ ʰˉˇʵʶʽˁ˄ˏˇ˄ˍʰˌ ˍʰˎˍˈ˔ˊˇ˄ʰ ˈˍʽ ˍʰ 

ˎ˒ʽˋˍʱ˃ʶ˄ʰ ˃ʷˍˊʰ ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʺˌ ˉˊˇˋˍʰˋʾʰˌ ˃ʷˋ˖ ˍˇʽ˔ʾ˖˄ ˋˍʹ˄ ˉ˂ʶˎˊʱ ˍˇˎ ˉˇˍʰ˃ˇˏ ʵʽˇ˔ʶˍʶˏˇˎ˄ 

ˍʹ˄ ˎˉˇ˂ˇʴʽˋ˃ʷ˄ʹ ˉ˂ʹ˃˃ˎˊʽˁʺ ʰˉˇˊˊˇʺ рлʶˍʾʰˌ ˔˖ˊʾˌ ˉ˂ʹ˃˃ˎˊʽˁˈ ˁʾ˄ʵˎ˄ˇ ʴʽʰ ˍʽˌ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˍʹˌ 

ɼʁʇʄʁʅ ɮɳΦ 
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ʋʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ʶʾ˄ʰʽ ˇʽ ʶˉˈ˃ʶ˄ʶˌ ʵˏˇ ʶʽˁˈ˄ʶˌ ˍʹˌ ʶʴˁʶˁˊʽ˃ʷ˄ʹˌ ʇʵˊˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ˃ʶ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ 

ʃʰˊˇ˔ʷˌ ʅ˔ʶʵʽʰˋ˃ˇˏ рлʶˍʾʰˌΦ ʁʽ ʵˏˇ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʶˌ ˉʰˊˇ˔ʷˌ ʶʽˋʺ˔ʻʹˋʰ˄ ˖ˌ ʵʶʵˇ˃ʷ˄ˇ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ 

Hec-Ras V6.3.1 ʁ ˉʾ˂ˎˋʹˌ ʵʽˈʵʶˎˋʹˌ ˉ˂ʹ˃˃ˏˊʰˌ ˃ʶ ʰ˄ˇ˃ˇʽˈ˃ˇˊ˒ʹ ˊˇʺ, ˋʶ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ ˍʹˌ 

ˁˇʾˍʹˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ˁʰʽ ˉʰˊˈ˔ʻʽʰˌ ʸ˗˄ʹˌ ˋʶ ˉ˂ʱˍˇˌ нлл˃Φ ˁʰʽ ˋˎ˄ˇ˂ʽˁˈ ˃ʺˁˇˌ трл˃Φ ˍˇ ˇˉˇʾˇ 

ˉˊˇʷˁˎ˕ʶ ʰˉˈ ˂ʶˉˍˇ˃ʶˊʺ ˋˏʴ˔ˊˇ˄ʹ ˍˇˉˇʴˊʰ˒ʽˁʺ ʰˉˇˍˏˉ˖ˋʹ ˁ˂ʾ˃ʰˁʰˌ мΥрллΦ  

 
ɳʽˁˈ˄ʰ 1Υ ʃʾ˄ʰˁʰˌ ɮˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʃ˂ʹ˃˃ˎˊʽˁʺˌ ɮˉˇˊˊˇʺˌ ʅ˔ʶʵʽʰˋ˃ˇˏ 

 
ɳʽˁˈ˄ʰ 2Υ ʃʾ˄ʰˁʰˌ ɮˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʃ˂ʹ˃˃ˎˊʽˁʺˌ ɮˉˇˊˊˇʺˌ ʅ˔ʶʵʽʰˋ˃ˇˏ 
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3. ɸɳʅɾɹɼʁ ʃɽɮɹʅɹʁ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʱˊʻˊˇ н ˍˇˎ ˄Φ пнруκнлмп ʊʱˁʶ˂ˇ ʁˊʽˇʻʷˍʹˋʹˌ ˃ʶ ʃˊˈˍʰˋʹ ʁˊʽˇʻʷˍʹˋʹˌ ˃ˉˇˊˇˏ˄ ˄ʰ 

ˎˉˇʲʱ˂˂ˇˎ˄ ʊˎ ˋʽˁʱ ʃ́ ˈˋ˖ˉʰ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ʃʰˊʱʴˊʰ˒ˇ п ˍˇˎ ɯˊʻˊˇˎ н ˍˇˎ ˄ˈ˃ˇˎΣ ʰˋ˔ʷˍ˖ˌ 

ʶʱ˄ ʹ ʃˊˈˍʰˋʹ ʁˊʽˇʻʷˍʹˋʹˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʷˊʴʰ ʵʽʶˎʻʷˍʹˋʹˌΦ ʃʰˊʰˁʱˍ˖ ˉʰˊʰˍʾʻʶˍʰʽ ˍˇ ɯˊʻˊˇ н ˍˇˎ 

ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇˎ ˄ˈ˃ˇˎ ˃ʶ ˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ ˉʶˊʽʴˊʰ˒ʺ ˍ˖˄ ʰˉʰʽˍˇˏ˃ʶ˄˖˄ ˍˇˎ ʊʰˁʷ˂ˇˎ ʁˊʽˇʻʷˍʹˋʹˌ. ɶ 

ˋˏ˄ˍʰ˅ʹ ʊʰˁʷ˂ˇˎ ʁˊʽˇʻʷˍʹˋʹˌ ʰʽˍʽˇ˂ˇʴʶʾˍʰʽ ̀ ˍˇ ˁʶ˒ʱ˂ʰʽˇ 4 ̱ ʹˌ ˉʰˊˇˏˋʰ̩  ʷˁʻʶˋʹˌΦ  

ɯˊʻˊˇ н 

ʊʱˁʶ˂ˇˌ ʁˊʽˇʻʷˍʹˋʹˌ-ʃˊˈˍʰˋʹ ʁˊʽˇʻʷˍʹˋʹˌ 

1. ɱʽʰ ˍʹ˄ ˇˊʽˇʻʷˍʹˋʹ ˍ˖˄ ˎʵʰˍˇˊʶ˃ʱˍ˖˄ ʰˉʰʽˍʶʾˍʰʽ ʹ ʶˁˉˈ˄ʹˋʹ ˁʰʽ ˎˉˇʲˇ˂ʺ ˋʶ ˋˎ˃ʲʰˍʽˁʺ ˁʰʽ 

ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˃ˇˊ˒ʺ ʊʰˁʷ˂ˇˎ ʁˊʽˇʻʷˍʹˋʹˌΣ ˇ ˇˉˇʾˇˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ʰˁˈ˂ˇˎʻʰΥ 

ʰύ ʁˊʽʸˇ˄ˍʽˇʴˊʰ˒ʽˁˈ ˁʰʽ ˎ˕ˇ˃ʶˍˊʽˁˈ ˍˇˉˇʴˊʰ˒ʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʰˉˇˍˏˉ˖ˋʹˌ ˍˇˎ ˉˊˇˌ ˇˊʽˇʻʷˍʹˋʹ 

ˎʵʰˍˇˊʷ˃ʰˍˇˌ.  

ʲύ ʇʵˊˇ˂ˇʴʽˁʺ ˁʰʽ ʇʵˊʰˎ˂ʽˁʺ ˃ʶ˂ʷˍʹ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˇʽ ˋˎ˄ʻʺˁʶˌ ˋˍʹ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ 

ˍˇˎ ˎʵʰˍˇˊʷ˃ʰˍˇˌ.  

ɮ˄ ˋˍʹ˄ ʇʵˊʰˎ˂ʽˁʺ ˃ʶ˂ʷˍʹ ˉˊˇʲ˂ʷˉˇ˄ˍʰʽ ʷˊʴʰ ʵʽʶˎʻʷˍʹˋʹˌΣ ˋˍˇ ˍˇˉˇʴˊʰ˒ʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ˉˇˎ 

ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʰϥΣ ʰˉˇˍˎˉ˗˄ˇ˄ˍʰʽ ʶˉʽˉ˂ʷˇ˄ ˁʰʽ ˇʽ ʴˊʰ˃˃ʷˌ ˉ˂ʹ˃˃ˏˊʰˌΣ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ 

˃ʶ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍ˖˄ ʶ˄ ˂ˈʴ˖ ʷˊʴ˖˄Φ  

ʴύ ʅˎ˄ˇˉˍʽˁʺ ʆʶ˔˄ʽˁʺ ɴˁʻʶˋʹ ʹ ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽΥ  

Á ˋˍˇʽ˔ʶʾʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʴʶ˖˂ˇʴʽˁʷˌΣ ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˍˇˎ ˉˊˇˌ 

ˇˊʽˇʻʷˍʹˋʹ ˎʵʰˍˇˊʷ˃ʰˍˇˌΣ  

Á ʷˁʻʶˋʹ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˋˍʹ˄ ˇˉˇʾʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ˎ˒ʽˋˍʱ˃ʶ˄ʹ ˁʰˍʱˋˍʰˋʹ ˍˇˎ ˒ˎˋʽˁˇˏ ˁʰʽ 

ʰ˄ʻˊ˖ˉˇʴʶ˄ˇˏˌ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˍʹˌ ˉˊˇˌ ˇˊʽˇʻʷˍʹˋʹ ˉʶˊʽˇ˔ʺˌ ˁʰʽ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˍˇˎ 

ˎʵʰˍˇˊʷ˃ʰˍˇˌΦ  

ʅˍʹ ˋ˔ʶˍʽˁʺ ʷˁʻʶˋʹ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ˁʰʽ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˍʰ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʰ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌΣ ˉˇˎ 

ʶˉʹˊʶʱʸˇˎ˄ ˋˎ˄ˇ˂ʽˁʱ ˍˇ ˎʵʰˍˈˊʶ˃ʰ ˁʰʽ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ʰˎˍˈΣ ˁʰʽ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ˇʽˁˇ˂ˇʴʽˁʺ 

ˁʰˍʱˋˍʰˋʹ ˍˇˎ ˎʵʰˍˇˊʷ˃ʰˍˇˌ ˋʶ ˇ˂ˈˁ˂ʹˊˇ ˍˇ ˃ʺˁˇˌ ˍˇˎΦ 

ʵύ ʃˊˈˍʰˋʹ ʴʽʰ ˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ ˍ˖˄ ˇˊʽˇʴˊʰ˃˃˗˄ όʃˊˈˍʰˋʹ ʁˊʽˇʻʷˍʹˋʹˌύ ˍˇˎ ˎʵʰˍˇˊʷ˃ʰˍˇˌΣ ˃ʶ ʲʱˋʹ 

ˍʽˌ ˃ʶ˂ʷˍʶˌ ˁʰʽ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˉˊˇʲ˂ʷˉˇ˄ˍʰʽ ˋˍʰ ʰ˄˖ˍʷˊ˖ ʶʵʱ˒ʽʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ˉʰˊʰʴˊʱ˒ˇˎΣ ʹ 

ˇˉˇʾʰ ̀ ˎ˄ˇʵʶˏʶˍʰʽ ˁʰʽ ʰˉˈ ˍʽˌ ˉˊˇˍʱˋʶʽˌ ʴʽʰ ˍˎ˔ˈ˄ ʷˊʴʰ ʵʽʶˎʻʷˍʹˋʹˌ.  

ɶ ˉˊˈˍʰˋʹ ʰˎˍʺ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˋˍˇ ˍˇˉˇʴˊʰ˒ʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ˍʹˌ ˉʶˊʾˉˍ˖ˋʹˌ ʰϥ ˍʹˌ ˉʰˊΦ м ˁʰʽ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʴʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʾˇʵˇ ʶˉʰ˄ʰ˒ˇˊʱˌΥ  

Á ˍʽˌ ʴˊʰ˃˃ʷˌ ˉ˂ʹ˃˃ˏˊʰˌΣ ˔˖ˊʾˌ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ʷˊʴ˖˄ ʵʽʶˎʻʷˍʹˋʹˌΣ  

Á ˍʽˌ ʴˊʰ˃˃ʷˌ ˉ˂ʹ˃˃ˏˊʰˌ ˃ʶ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˎ˔ˈ˄ ʷˊʴ˖˄ ʵʽʶˎʻʷˍʹˋʹˌΣ  

Á ˍʽˌ ˇˊʽˇʴˊʰ˃˃ʷˌ ˍˇˎ ˎʵʰˍˇˊʷ˃ʰˍˇˌ ˔˖ˊʾˌ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ʷˊʴ˖˄ ʵʽʶˎʻʷˍʹˋʹˌΣ  

Á ˍʽˌ ˇˊʽˇʴˊʰ˃˃ʷˌ ˍˇˎ ˎʵʰˍˇˊʷ˃ʰˍˇˌ ˃ʶ ʷˊʴʰ ʵʽʶˎʻʷˍʹˋʹˌΣ ʶ˒ˈˋˇ˄ ˍʷˍˇʽʰ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽΦ 
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ʅˍʹ˄ ʰ˄˖ˍʷˊ˖ ˉˊˈˍʰˋʹ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˁʰʽ ˇʽ ˉʰˊʶ˃ʲʱˋʶʽˌ ˉˇˎ ˍˎ˔ˈ˄ ʰˉʰʽˍˇˏ˄ˍʰʽ ˃ʶ ˋˁˇˉˈ 

ˍʹ˄ ˉˊˇˋˉʷ˂ʰˋʹ ˋˍˇ ˎʵʰˍˈˊʶ˃ʰ ʴʽʰ ˍʹ ˋˎ˄ˍʺˊʹˋʺ ˍˇˎ ˁʰʽ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ʷˊʴ˖˄ ʵʽʶˎʻʷˍʹˋʹˌΣ 

ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʶ˄ʵʶ˔ˈ˃ʶ˄ʹ ˃ʶ˂˂ˇ˄ˍʽˁʺ ʶˉʷˁˍʰˋʹ ˍ˖˄ ʷˊʴ˖˄ ʵʽʶˎʻʷˍʹˋʹˌΦ 

2. ʅˍʹ ˋˏ˄ˍʰ˅ʹ ˍˇˎ ˒ʰˁʷ˂ˇˎ ˇˊʽˇʻʷˍʹˋʹˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˎˉˈ˕ʹ ˍʰ ˃ʷˍˊʰΣ ˇʽ ˈˊˇʽΣ ˇʽ ˉʶˊʽˇˊʽˋ˃ˇʾ ˁʰʽ ˇʽ 

ʵʶˋ˃ʶˏˋʶʽˌ ˉˇˎ ˍˎ˔ˈ˄ ˉˊˇʲ˂ʷˉˇ˄ˍʰʽΥ 

ʰύ ˋˍˇ ˋ˔ʷʵʽˇ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˉˇˍʰ˃ˇˏΣ ˋˍʹ˄ ˇˉˇʾʰ ˎˉʱʴʶˍʰʽ ˍˇ ˉˊˇˌ ˇˊʽˇʻʷˍʹˋʹ 

ˎʵʰˍˈˊʶ˃ʰΣ ˉˇˎ ʷ˔ʶʽ ʶʴˁˊʽʻʶʾ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʱˊʻˊˇ 10 ̱ ˇˎ ʃ.ɲ. 51/2007 όɮϥ рпύΣ ˁʰʻ˗ˌ ˁʰʽ  

ʲύ ̀ ˍˇ ˋ˔ʷʵʽˇ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌ ˍʹˌ ʶ˄ ˂ˈʴ˖ ˉʶˊʽˇ˔ʺˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˋˍˇˎˌ 

˔ʱˊˍʶˌ ˁʽ˄ʵˏ˄ˇˎ ˁʰʽ ʶˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ˉ˂ʹ˃˃ˏˊʰˌ ˉˇˎ ˋˎ˄ˍʱˋˋˇ˄ˍʰʽΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʱˊʻˊʰ р ˁʰʽ с 

ˍʹˌ ˎˉΩ ʰˊʽʻ˃Φ омуннκмрпнκнлмл ˁˇʽ˄ʺˌ ʰˉˈ˒ʰˋʹˌ ˍ˖˄ ʇˉˇˎˊʴ˗˄ ɳˋ˖ˍʶˊʽˁ˗˄Σ ɮˉˇˁʷ˄ˍˊ˖ˋʹˌ ˁʰʽ 

ɶ˂ʶˁˍˊˇ˄ʽˁʺˌ ɲʽʰˁˎʲʷˊ˄ʹˋʹˌΣ ʁʽˁˇ˄ˇ˃ʽˁ˗˄ ʁʽˁˇ˄ˇ˃ʾʰˌΣ ɮ˄ˍʰʴ˖˄ʽˋˍʽˁˈˍʹˍʰˌ ˁʰʽ ɿʰˎˍʽ˂ʾʰˌΣ 

ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ɳ˄ʷˊʴʶʽʰˌ ˁʰʽ ɼ˂ʽ˃ʰˍʽˁʺˌ ɮ˂˂ʰʴʺˌΣ ʇˉˇʵˇ˃˗˄Σ ɾʶˍʰ˒ˇˊ˗˄ ˁʰʽ ɲʽˁˍˏ˖˄Σ 

ʃˊˇˋˍʰˋʾʰˌ ˍˇˎ ʃˇ˂ʾˍʹ όɰϥ ммлуύΦ 

3. ɶ ˇˊʽˇʻʷˍʹˋʹ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶˍʰʽ ˁʰʽ ˋʶ ˍ˃ʺ˃ʰˍʰ ˍ˖˄ ˎʵʰˍˇˊʶ˃ʱˍ˖˄ όˍ˃ʹ˃ʰˍʽˁʺ ˇˊʽˇʻʷˍʹˋʹύΦ ʅˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ʰˎˍʺ ˇ ʊʱˁʶ˂ˇˌ ʁˊʽˇʻʷˍʹˋʹˌΣ ˋˎ˄ˇʵʶˏʶˍʰʽ ʰˉˈ ˎʵˊˇ˂ˇʴʽˁʺ ˃ʶ˂ʷˍʹ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ 

ʰ˄ʱ˄ˍʹ ˍ˃ʺ˃ʰˍˇˌ ˍˇˎ ˎʵʰˍˇˊʷ˃ʰˍˇˌΣ ʰˉˈ ˎʵˊʰˎ˂ʽˁʺ ˃ʶ˂ʷˍʹ ˋˍʹ˄ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹ ˍˇ ˋˏ˄ˇ˂ˇ 

ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˍˇˎ ˎʵʰˍˇˊʷ˃ʰˍˇˌ ˃ʷ˔ˊʽ ˍˇ ˋʹ˃ʶʾˇ ˇˊʽˇʻʷˍʹˋʹˌΣ ʴʽʰ ˍˇ˄ ʰˋ˒ʰ˂ʺ ˉˊˇˋʵʽˇˊʽˋ˃ˈ 

ˍ˖˄ ʴˊʰ˃˃˗˄ ˉ˂ʹ˃˃ˏˊʰˌΣ ˁʰʻ˗ˌ ˁʰʽ ʰˉˈ ʷˁʻʶˋʹ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ʴʽʰ ˍʹ˄ ˉˊˇˌ ˇˊʽˇʻʷˍʹˋʹ ˉʶˊʽˇ˔ʺΦ 

4. ʁ ʊʱˁʶ˂ˇˌ ʁˊʽˇʻʷˍʹˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˄ˍʱˋˋʶˍʰʽ ˃ʶ ˃ʷˊʽ˃˄ʰΥ 

ʰύ ˍˇˎ ʇˉˇˎˊʴʶʾˇˎ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ɳ˄ʷˊʴʶʽʰˌ ˁʰʽ ɼ˂ʽ˃ʰˍʽˁʺˌ ɮ˂˂ʰʴʺˌ όʇΦʃΦɳΦɼΦɮΦύ ʺ  

ʲύ ˍʹˌ ɱʶ˄ʽˁʺˌ ɱˊʰ˃˃ʰˍʶʾʰˌ ɲʹ˃ˇˋʾ˖˄ ɴˊʴ˖˄ όɱΦɱΦɲΦɳΦύ ˍˇˎ ʇˉˇˎˊʴʶʾˇˎ ʇˉˇʵˇ˃˗˄ ɾʶˍʰ˒ˇˊ˗˄ ˁʰʽ 

ɲʽˁˍˏ˖˄ όʇʃΦʇΦɾɳΦɲɹΦύ ʺ  

ʴύ ̱ ʹˌ ɮˉˇˁʶ˄ˍˊ˖˃ʷ˄ʹˌ ɲʽˇʾˁʹˋʹˌ ʺ  

ʵύ ̱ ʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ʺ  

ʶύ ̱ ˇˎ ˇʽˁʶʾˇˎ ʁʆɮ ʺ  

ˋˍύ ˒ ˎˋʽˁ˗˄ ̋  ˄ˇ˃ʽˁ˗˄ ˉˊˇˋ˗ˉ˖˄Φ 

  

https://www.e-nomothesia.gr/tags.html?tag=51%2F2007
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4. ɮɿʆɹɼɳɹɾɳɿʁ 

ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʁˊʽˇʻʷˍʹˋʹˌ ˍˇˎ ɼʹ˒ʽˋˇˏ ʃˇˍʰ˃ˇˏ ˁʰˍʰˍʾʻʶˍʰʽ ˃ʶˍʱ ʶ˄ˍˇ˂ʺˌ ˍʹˌ ʲʽˇ˃ʹ˔ʰ˄ʾʰˌ ʷˍˇʽ˃ˇˎ 

ˋˁˎˊˇʵʷ˃ʰˍˇˌ ɼʁʇʄʁʅ ɮɳ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ʰʾˍʹˋʹˌ ˍˇˎ ʊʰˁʷ˂ˇˎ ɮ˄ʰ˄ʷ˖ˋʹˌ ˍʹˌ ɯʵʶʽʰˌ 

ɽʶʽˍˇˎˊʴʾʰˌ ̱ ʹˌ ʶʴˁʰˍʱˋˍʰˋʹˌ.  ʆˇ ʰʾˍʹ˃ʰ ˍʹˌ ˍ˃ʹ˃ʰˍʽˁʺˌ ˇˊʽˇʻʷˍʹˋʹˌ ̱ ˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ˋˍʰ ˈˊʽʰ ˍʹˌ 

ʰʽˍˇˏ˃ʶ˄ʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ˋˍʹˊʾʸʶˍʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˃ʶˍʱ ˍʹ˄ ˎʵˊʰˎ˂ʽˁʺ ʶˉʾ˂ˎˋʹ ˃ʶ ʵʶʵˇ˃ʷ˄ʹ ˍʹ˄ 

ˎ˒ʽˋˍʱ˃ʶ˄ʹ ˁʰˍʱˋˍʰˋʹ ˍ˖˄ ʰʵʶʽˇʵˇˍʹ˃ʷ˄˖˄ ˍʶ˔˄ʽˁ˗˄ ʷˊʴ˖˄ ˈˉ˖ˌ ʰˉˇʵʾʵˇ˄̱ʰʽ ʰˉˈ ˋˏʴ˔ˊˇ˄ ́

ˍˇˉˇʴˊʰ˒ʽˁʺ ʰˉˇˍˏˉ˖ˋʹΣ ʹ ʶʴˁʰˍʱˋˍʰˋʹ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌ ʷˍˇʽ˃ˇˎ ˋˁˎˊˇʵʷ˃ʰˍˇˌ ɼˇˏˊˇˌ ʵʶ˄ ˉ˂ʹ˃˃ˎˊʾʸʶʽ. 

ʋʰˊʰˁˍʹˊʽˋˍʽˁʺ ʶʾ˄ʰʽ ʹ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰ ʵʽˈʵʶˎˋʹˌ ˍʹˌ ˉ˂ʹ˃˃ˏˊʰˌ 50ʁ ˍʾʰˌ ʰˉˈ ˍˇ GIS ˎˉˇ˃ʶ˄ˇˏ RAS 

MAPPER ̱ ˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ HEC-RAS. 

 
ɳʽˁˈ˄ʰ 3Υ ɳˉʾ˂ˎˋʹ ɲʽˈʵʶˎˋʹˌ ʃ˂ʹ˃˃ˏˊʰˌ  

ʆˇ ˁˏˊʽˇ ˎ˕ˇ˃ʶˍˊʽˁˈ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ɼʁʇʄʁʅ ɮɳ ʶʾ˄ʰʽ ˈˍʽ ʷ˔ʶʽ ʰ˄ʰˉˍˎ˔ʻʶʾ ˋʶ ʶˉʾˉʶʵʰ 

ʷ˖ˌ лΦр˃ ˕ʹ˂ˈˍʶˊʰ ʰˉˈ ˍʹ˄ ʰˉʷ˄ʰ˄ˍʽ ʲˇˊʶʽˇʵˎˍʽˁʺ ˈ˔ʻʹ ˍˇˎ ˉˇˍʰ˃ˇˏ ˁʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ʷ˔ʶʽ ʰ˄ʰˉˍˏ˅ʶʽ 

ˍˇʽ˔ʾʰ ˏ˕ˇˎˌ ʷ˖ˌ мΦрр˃Φ ˕ʹ˂ˈˍʶˊʰ ʰˉˈ ˍʹ˄ ˂ʶ˖˒ˈˊˇ ʆʰˍˇʾˇˎ ˉΦ˔Φ ʹ ˂ʶ˖˒ˈˊˇ ʆʰˍˇʾˇˎ ʷ˔ʶʽ ˎ˕ˈ˃ʶˍˊˇ 

мрлΦнл ˋˍˇ ˈˊʽˇ ˍʹˌ ˃ʶ ˍʹ˄ ʽʵʽˇˁˍʹˋʾʰ ˁʰʽ ˍˇ ʴʶʽˍˇ˄ʽˁˈ ˍˇʽ˔ʾˇ ʷ˔ʶʽ ˎ˕ˈ˃ʶˍˊˇ мрмΦтсΦ  ɮˉˇˍʷ˂ʶˋ˃ʰ ˍ˖˄ 

ˎ˒ʽˋˍʱ˃ʶ˄˖˄ ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁ˗˄  ʷˊʴ˖˄ ʶʾ˄ʰʽ ʹ ˉ˂ʶˇ˄ʱʸˇˎˋʰ ˉ˂ʹ˃˃ˎˊʽˁʺ ʰˉˇˊˊˇʺ ʹ ˇˉˇʾʰ ˁʰˍʰˁ˂ˏʸʶʽ 

ˍʹ˄ ˂ʶ˖˒ˈˊˇ ʆʰˍˇʾˇˎ ˉʶˊʾˉˇˎ ˁʰˍʱ мΦм˃Φ όмрмΦнт-мрлΦнлύ ˋˍʹ˄ ʶˉʾ˂ˎˋʹ ˃ʶ ˍʽˌ ʵˎˋ˃ʶ˄ʷˋˍʶˊʶˌ ˋˎ˄ʻʺˁʶˌ 

ˍʹˌ ˎˉˇˁˊʾˋʽ˃ʹˌ ˊˇʺˌ ˄ʰ ʲˊʾˋˁʶʽ ʵʽʷ˅ˇʵˇ ˋˍʹ˄ ʰˉʷ˄ʰ˄ˍʽ ˈ˔ʻʹΦ  

ʋʰˊʰˁˍʹˊʽˋˍʽˁʺ ʶˉʾˋʹˌ ʶʾ˄ʰʽ ʹ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰ п ˍʹˌ ˎʵˊʰˎ˂ʽˁʺˌ ˃ʹˁˇˍˇ˃ʺˌ ʵʽˈʵʶˎˋʹˌ ˍʹˌ ˉ˂ʹ˃˃ˏˊʰˌ 

рлʶˍʾʰˌ ˃ʶ ˋˎ˄ʻʺˁʶˌ ˎˉˇˁˊʾˋʽ˃ʹˌ ˊˇʺˌ ˈˉˇˎ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʵˏˇ ˉ˂ʹ˃˃ˎˊʽˋ˃ʷ˄ʰ ˍʶ˔˄ʽˁʱ ˍʹˌ ɽʶ˖˒Φ 

ʆʰˍˇˀˇˎ ˁʰʽ ˍʹˌ ˇʵˇˏ ʊʰ˄ˇˎˊʾˇˎ ˁʰˍʱ˄ˍʹΦ 
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ɳʽˁˈ˄ʰ 4Υ ɮˉˈˋˉʰˋ˃ʰ ˍʹˌ ˎʵˊʰˎ˂ʽˁʺˌ ˃ʹˁˇˍˇ˃ʺˌ ʵʽˈʵʶˎˋʹˌ ˍʹˌ ˉ˂ʹ˃˃ˏˊʰˌ ˋ˔ʶʵʽʰˋ˃ˇˏ рлʶˍʾʰˌ 

5. ɱɳɿɹɼɮ ʅʆʁɹʋɳɹɮ - ɹʅʆʁʄɹɼʁ 

ɶ ʽʵʽˇˁˍʹˋʾʰ ʶʾ˄ʰʽ ˉʰˊˈ˔ʻʽʰ ʰ˄ʰˍˇ˂ʽˁʱ ˍˇˎ ɼʹ˒ʽˋˇˏ ˉˇˍʰ˃ˇˏ ˁʰʽ ʵˎˍʽˁʱ ˃ʶ ˍʹ˄ ɽʶ˖˒ˈˊˇˎ ʆʰˍˇˀˇˎ ˈˉ˖ˌ 

ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰ 5 ̱ ˇˎ ʽˋˍˈˍˇˉˇˎ Google Earth. 

 
ɳʽˁˈ˄ʰ 5Υ ɹʵʽˇˁˍʹˋʾʰ ɼʁʇʄʁʅ ɮɳ ˃ʶˍʰ˅ˏ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ˁʰʽ ˍʹˌ ɽʶ˖˒ˈˊˇˎ ʆʰˍˇˀˇˎ 
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5.1 ʅˍˇʽ˔ʶʾʰ ɳˉʽ˔ʶʾˊʹˋʹˌ 

ʆˇ ʶˊʴˇˋˍʱˋʽˇ ˉʰˊʰʴ˖ʴʺˌ ʶˍˇʾ˃ˇˎ ˋˁˎˊˇʵʷ˃ʰˍˇˌ ˍʹˌ ʶˍʰʽˊʶʾʰˌ ˃ʶ ˍʹ˄ ʶˉ˖˄ˎ˃ʾʰ ζɼʁʇʄʁʅ ɿɹɼʁɽɮʁʅ ɮΦɳΦη 

˂ʶʽˍˇˎˊʴʶʾ ʶˉʾ ˍʹˌ ˇʵˇˏ ʆʰˍˇˀˇˎ нпо ˍˇˎ ɲʺ˃ˇˎ ɾʶˍʰ˃ˈˊ˒˖ˋʹˌ ɮˍˍʽˁʺˌ ˋʶ ˇʽˁˈˉʶʵˇ ˋˎ˄ˇ˂ʽˁʺˌ ʶˉʽ˒ʰ˄ʶʾʰˌ 

12.305Σлл ˍΦ˃Φ ɶ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˔ˊʺˋʹ ˍˇˎ ˔˗ˊˇˎΣ ˉˊˇ ˍʹˌ ʶ˄ˇʽˁʾʰˋʹˌ ʰˊ˔ʽˁʱ ˁʰʽ ˃ʶˍʷˉʶʽˍʰ ʰʴˇˊʱˌ ˍˇˎ 

ˇʽˁˇˉʷʵˇˎ ʰˉˈ ˍʹ˄ ζɼʁʇʄʁʅ ɿɹɼʁɽɮʁʅ ɮΦɳΦη ˍˇ мфурΣ ʺˍʰ˄ ʶˉʾˋʹˌ ʶˊʴˇˋˍʱˋʽˇ ˉʰˊʰʴ˖ʴʺˌ ˋˁˎˊˇʵʷ˃ʰˍˇˌ 

˃ʶ ˍʹ˄ ʶˉ˖˄ˎ˃ʾʰ ζɳʆɳɾη ʶˉʾ ʰˊˁʶˍʷˌ ʵʶˁʰʶˍʾʶˌΦ ʁʽ ˔ˊʺˋʶʽˌ ʰˎˍʷˌ ʺˍʰ˄ ˁʰʽ ʶʾ˄ʰʽ ˋˎ˄ʹʻʽˋ˃ʷ˄ʶˌ ˉʰˊˈ˔ʻʽʰ 

ˍˇˎ ˉˇˍʰ˃ˇˏ ˇ ˇˉˇʾˇˌ ˁʰˍʱ ʵʽʰˋˍʺ˃ʰˍʰ ʵʷ˔ˇ˄ˍʰ˄ ˍʹ˄ ʰˋˍʽˁʺ ˉʾʶˋʹ ˃ʶ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ˍʹˌ ˁˇʾˍʹˌ ˈˉ˖ˌ ˋˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ʶ̄ ʽ˔ʶʾˊʹˋʹˌ ɼʁʇʄʁʅ ɮɳ ˁʰʽ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ʵʽʱʴˊʰ˃˃ʰ ʰκʰ сппрΦм ˍʹˌ ɱʇʅ 

ˁ˂ʾ˃ʰˁʰˌ мΥрΦллл ˈˉˇˎ ʰˉˇʵʾʵˇ˄ˍʰʽ ˇʽ ʲʰˋʽˁʷˌ ʴˊʰ˃˃ʷˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ˃ʶ ζ˒ˊˏʵʽʰ ˁʰʽ ˉˈʵʽʰη ˋˍʹ˄ ʶʽˁˈ˄ʰ 

6 ʶ˄˗ ˋˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰ 7 ˇʽ ʾʵʽʶˌ ʴˊʰ˃˃ʷˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ˎˉˈʲʰʻˊˇ ˇˊʻˇ˒˖ˍˇ˔ʰˊˍ˗˄ ˍʹˌ 

ɼʆɶɾɮʆʁɽʁɱɹʁ ɮΦɳΦ ˃ʶ ˉˊˈ˔ʶʽˊʰ ˁˍʾˋ˃ʰˍʰ ʰˉˇʻʹˁ˗˄Φ  

 
ɳʽˁˈ˄ʰ 6: ɾʶ ˁʾˍˊʽ˄ˇ ˎˉˈʲʰʻˊˇ ˍˇ ʆˇˉˇʴˊʰ˒ʽˁˈ ɲʽʱʴˊʰ˃˃ʰ ɱʇʅ ʰκʰΥсппрΦм 

 
ɳʽˁˈ˄ʰ 7: ʋ˖ˊʾˌ ˍˇ ˎˉˈʲʰʻˊˇ ɱʇʅ ˃ʶ ˍʽˌ ʰˉˇʵˇ˃ʷ˄ʶˌ ʴˊʰ˃˃ʷˌ ˈˉˇˎ ˍˇ ˉˇˍʱ˃ʽ ʷ˔ʶʽ ʴʾ˄ʶʽ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ʰˉˇʻʺˁʶˎˋʹˌΦ 
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5.2 ʃʶˊʽˇ˔ʺ ɾʶ˂ʷˍʹˌ 

ɽʶ˖˒ˈˊˇ ʆʰˍˇˀˇˎ нпо  

ɲʺ˃ˇˌ ɾʶˍʰ˃ˈˊ˒˖ˋʹˌ ɮˍˍʽˁʺˌ 

 
ɳʽˁˈ˄ʰ 8Υ ɸʷˋʹ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ɼʁʇʄʁʅ ɮɳ ˋˍˇ ɽʶˁʰ˄ˇˉʷʵʽˇ ɮˍˍʽˁʺˌ  

5.3 ɽʶˁʱ˄ʹ ɮˉˇˊˊˇʺˌ 

ɶ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ ˋˍˇ ˋʹ˃ʶʾˇ ʶ˂ʷʴ˔ˇˎ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ 300 ˃ Φ ˁʰˍʱ˄ˍʹ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ɼʁʇʄʁʅ ɮɳ ˋʶ ˍʶ˔˄ʽˁˈ 

ʶˉʾ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ʵʽʱʲʰˋʹˌ ˍʹˌ ˇʵˇˏ ɮʴʾˇˎ ʊʰ˄ˇˎˊʾˇˎ ɾʶˍʰ˃ˈˊ˒˖ˋʹˌ ɮˍˍʽˁʺˌ ʶʾ˄ʰʽ 78.1 

ˍʶˍˊʰʴ˖˄ʽˁʱ ˔ʽ˂ʽˈ˃ʶˍˊʰ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ʰ˄ʰˍˇ˂ʽˁˈ ˃ʽˋˈ ˍˇˎ 

ˈˊˇˎˌ ʃʶ˄ˍʷ˂ʹ ˁʰʽ ˍˇ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁˈ ˍˇˎ ˈˊˇˎˌ ʃʱˊ˄ʹʻʰΦ ʇʵˊˇˁˊʾˍʶˌ ʰˉˈ ʰ˄ʰˍˇ˂ʽˁʱ ˉˊˇˌ ʵˎˍʽˁʱ ʶʾ˄ʰʽ ˇ 

ɲʽˈ˄ˎˋˇˌΣ ʹ ɲˊˇˋʽʱΣ ʹ ʅˍʰ˃ʱˍʰΣ ˇ ɯʴʽˇˌ ʅˍʷ˒ʰ˄ˇˌΣ ˇʽ ɮ˒ʾʵ˄ʶˌΣ ʹ ɹˉˉˇˁˊʱˍʶʽˇˌ ʃˇ˂ʽˍʶʾʰ, ̌ ʽ ɸˊʰˁˇ˃ʰˁʶʵˈ˄ʶˌ 

ˁʰʽ ˍˇ ɾʶ˄ʾʵʽΦ 
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5.4 ʃʶˊʽʴˊʰ˒ʺ ʇʵʰˍˇˊʷ˃ʰˍˇˌ 

ʅˍˇ ˋʹ˃ʶʾˇ ʶ˂ʷʴ˔ˇˎ ˇ ɼʹ˒ʽˋˈˌ ʷ˔ʶʽ ˋˎ˄ˇ˂ʽˁˈ ˃ʺˁˇˌ мп ˔ʽ˂ʽˈ˃ʶˍˊʰ ʰˉˈ ˍˇ˄ ˉʽˇ ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ˇ ˎʵˊˇˁˊʾˍʹ 

ˇ ˇˉˇʾˇˌ ʲˊʾˋˁʶˍʰʽ ˋˍˇ˄ ɲʽˈ˄ˎˋˇΣ ʶˉʾ ˍʹˌ ɽʶ˖˒ˈˊˇˎ ɲʽˇ˄ˏˋˇˎ ˁʰʽ ˍʹˌ ʵʽʰˋˍʰˏˊ˖ˋʹˌ ʰˎˍʺˌ ˃ʶ ˍʹ˄ 

˂ʶ˖˒ˈˊˇ ɾʹˍˊˇˉˇ˂ʾˍˇˎ ɱˊʹʴˇˊʾˇˎ ɼˎʵ˖˄ʾ˖˄Φ 

 

5.5 ʃʶˊʽʴˊʰ˒ʺ ʁˊʽˇʻʶˍˇˏ˃ʶ˄ˇˎ ʇʵʰˍˇˊʷ˃ʰˍˇˌ 

ʆˇ ˎˉˈ ˇˊʽˇʻʷˍʹˋʹ ˍ˃ʺ˃ʰ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ʷ˔ʶʽ ˃ʺˁˇˌ нрл˃Φ ˈˋʹ ʶʾ˄ʰʽ ʵʹ˂ʰʵʺ ˍˇ ˉʰˊˈ˔ʻʽˇ ˈˊʽˇ ˍʹˌ 

ʽʵʽˇˁˍʹˋʾʰˌ ɼʁʇʄʁʅ ɮɳΦ ʆˇ ˍ˃ʺ˃ʰ ʰˎˍˈ ʶʾ˄ʰʽ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎ ʵʽʶˎʻʶˍʹ˃ʷ˄ˇ ˃ʶ ˍˇʽ˔ʾʰ ˏ˕ˇˎˌ ʷ˖ˌ р˃Φ ˍʰ 

ˇˉˇʾʰ ʷ˔ˇˎ˄ ʰ˄ʶʴʶˊʻʶʾ ˃ʶ ˇʽˁˇʵˇ˃ʽˁʷˌ ʱʵʶʽʶˌ ʰˉˈ ˍʹ˄ ɳʇɲɮʃ ˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˍˊʽʰˁˇ˄ˍʰʶˍʾʰΦ ʅʶ ˉˇ˂ˏ 

˃ʽˁˊˈˍʶˊˇ ʲʰʻ˃ˈ ˎˉʱˊ˔ˇˎ˄ ˍˇʽ˔ʾʰ ˁʰʽ ˋˍʹ˄ ʰˉʷ˄ʰ˄ˍʽ ʵˎˍʽˁʺ ˈ˔ʻʹ ˍˇˎ ˉˇˍʰ˃ˇˏ ˁʰʽ ʰˊˁʶˍʱ ˔ʰ˃ʹ˂ˈˍʶˊʰ 

ˎ˕ˇ˃ʶˍˊʽˁʱΦ 
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5.6 ʅˏ˄ˍˇ˃ˇ ɹˋˍˇˊʽˁˈ 

ɶ ʶˉʽ˔ʶʾˊʹˋʹ ʷˍˇʽ˃ˇˎ ˋˁˎˊˇʵʷ˃ʰˍˇˌ ˃ʶ ʽʵʽˇˁˍʺˍʹ ˍʹ˄ ζɼʁʇʄʁʅ ɮɳη ʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ɽʶ˖˒ˈˊˇ ʆʰˍˇˀˇˎ 243 

ʰˉˈ ˍˇ мфупΣ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˉˊˇʴʶ˄ʷˋˍʶˊʹ ˍˇˎ ʃΦɲΦ мсκсκфп (ʊɳɼ сонɲκнт-6-94) ζɼʰʻˇˊʽˋ˃ˈˌ ʸ˗˄ʹˌ 

ˉˊˇˋˍʰˋʾʰˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ˁʰʽ ˉʰˊʰ˔ʶʽ˃ʱˊˊ˖˄ηΦ ʅˍʽˌ ʇ˒ʽˋˍʱ˃ʶ˄ʶˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ˍˇ ʶ˄ ˂ˈʴ˖ ʊɳɼ 

ˋˍʹ˄ ˉʰˊΦт ˍˇˎ ˁʶ˒ ɮ ʱˊʻˊˇ о ˉˊˇʲ˂ʷˉʶʽ ʴʽʰ ˍʹ˄ ɵʍɿɶ ɮ ˈˍʽΥ ζʶˉʽˍˊʷˉʶˍʰʽ ˄ʰ ʰ˄ʰ˄ʶ˗ˋˇˎ˄ ˍʹ˄ ʱʵʶʽʰ 

˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎˌ ˃ˈ˄ˇ˄ ʰ˒ˇˏ ˋˎ˄ˍʰ˔ʻʶʾ ˁʰʽ ʶʴˁˊʽʻʶʾ ˃ʶ˂ʷˍʹ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ʶˉʽˉˍ˗ˋʶ˖˄ ˋˍʹ˄ ˇˉˇʾʰ 

ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˉˊʷˉʶʽ ˄ʰ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˁʰʽ ˃ʷˍˊʰ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎ ˒ˎˋʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˉʶˊʾ ˍʹ˄ 

ˁˇʾˍʹ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹˌ ˍʹˌ ʰʽˋʻʹˍʽˁʺˌ ˍˇˎ ˍˇˉʾˇˎ ˁʰʽ ˍ˖˄ ʶʴˁʰˍʰˋˍʱˋʶ˖˄ ˁʰʽ ˎ˂ˇˉˇʽʹʻˇˏ˄ ˍʰ ʰˉʰˊʰʾˍʹˍʰ 

ʷˊʴʰ ˋˏ˃˒˖˄ʰ ˃ʶ ʰˎˍʺ˄Φ ʁ ˋˎ˄ˇ˂ʽˁˈˌ ˔ˊˈ˄ˇˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ ʶʴˁʰˍʰˋˍʱˋʶ˖˄ ʰˎˍ˗˄ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ 

ˎˉʶˊʲʰʾ˄ʶʽ ˍʹ˄ ʵʶˁʰʶˍʾʰ ʰˉˈ ˍʹˌ ʵʹ˃ˇˋʽʶˏˋʶ˖ˌ ˍˇˎ ˉʰˊˈ˄ˍˇˌΦη ɱʽʰ ˍʹ˄ ɵʍɿɶ ɰ ʹ ˉʰˊΦ п ˁʶ˒Φ ɰ ʱˊʻˊˇ о 

ˍˇˎ ʾʵʽˇˎ ʊɳɼ ˉˊˇʲ˂ʷˉʶʽΥ ζʁʽ ˄ˇ˃ʾ˃˖ˌ ˁʰˍʱ ˍʹ˄ ʵʹ˃ˇˋʾʶˎˋʹ ˍˇˎ ˉʰˊˈ˄ˍˇˌ ʃΦɲΦ ˎ˒ʽˋˍʱ˃ʶ˄ʶˌ ʶʴˁʰˍʰˋˍʱˋʶʽˌ 

ʲʽˇ˃ʹ˔ʰ˄ʽ˗˄Σ ʲʽˇˍʶ˔˄ʽ˗˄Σ ˁΦ˂ˉΧΦ ʶˉʽˍˊʷˉʶˍʰʽ ˄ʰ ʶˉʽˋˁʶˎʱʸˇ˄ˍʰʽΣ ˄ʰ ʶˁˋˎʴ˔ˊˇ˄ʾʸˇ˄ˍʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ 

ʽˋ˔ˏˇˎˋʶˌ ʵʽʰˍʱ˅ʶʽˌηΦ  

ʅˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰ 9 ̄ ʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋʶ ˎˉˈʲʰʻˊˇ ʁˊʻˇ˒˖ˍˇ˔ʱˊˍʹ ˍʹˌ ɳɼʋɮ ɮɳ ˇʽ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˁʰʻ˗ˌ 

ˁʰʽ ˇʽ ˉˇ˂ˎʴ˖˄ʽˁʷˌ ˍ˖˄ ʽʵʽˇˁˍʹˋʽ˗˄ ˍʹˌ ʶˎˊˏˍʶˊʹˌ ˉʶˊʽˇ˔ʺˌΦ 

 
ɳʽˁˈ˄ʰ 9Υ ɮˉˈˋˉʰˋ˃ʰ ˍʹˌ ɱʶ˖˔˖ˊʽˁʺˌ ɰʱˋʹˌ ˍʹˌ ɳɼʋɮ ɮɳ ˈˉˇˎ ˃ʶ ˁʾˍˊʽ˄ʹ ˉˇ˂ˎʴ˖˄ʽˁʺ ʰˉˇˍˎˉ˗˄ʶˍʰʽ ʹ ʽʵʽˇˁˍʹˋʾʰ ɼʁʇʄʁʅ ɮɳ 
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6. ɮɹʆɹʁɽʁɱɶʅɶ ʆɶʅ ʇʃʁɰʁɽɶʅ ʊɮɼɳɽʁʇ ʁʄɹʁɸɳʆɶʅɶʅ 

ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ̀ ˎ˄ˍʱˋˋʶˍʰʽ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˍ˃ʹ˃ʰˍʽˁʺ ʁˊʽˇʻʷˍʹˋʹ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ˋˍˇ ˍ˃ʺ˃ʰ ˍˇˎ 

ˉʰˊˈ˔ʻʽˇˎ ˇˊʾˇˎ ˍʹˌ ɹʵʽˇˁˍʹˋʾʰˌ ɼʁʇʄʁʅ ɮɳ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˋˎ˃ˉ˂ʺˊ˖ˋʹ ˍˇˎ ʊʰˁʷ˂ˇˎ ɮ˄ʰ˄ʷ˖ˋʹˌ ˍʹˌ 

ɯʵʶʽʰˌ ɽʶʽˍˇˎˊʴʾʰˌ ˍʹˌ ʶʴˁʰˍʱˋˍʰˋʹˌΦ ʁ ˒ʱˁʶ˂ˇˌ ʁˊʽˇʻʷˍʹˋʹˌ ʵʶ˄ ʻʰ ˉˊˇˍʶʾ˄ʶʽ ʷˊʴʰ ʵʽʶˎʻʷˍʹˋʹˌ ˁʰʻ˗ˌ 

ʰˎˍʱ ʷ˔ˇˎ˄ ʺʵʹ ˁʰˍʰˋˁʶˎʰˋˍʶʾ ˁʰʽ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ˄ ˋˎ˄ʷ˔ʶʽʰΥ 

6.1 ɮʵʶʽˇʵˇˍʹ˃ʷ˄ʰ ʷˊʴʰ ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʺˌ ˉˊˇˋˍʰˋʾʰˌ 

ʁʽ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˍʹˌ ɼʁʇʄʁʅ ɮɳ ˉˊˇˋˍʰˍʶˏˇ˄ˍʰʽ ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʱ ʰˉˈ ˍˇ˄ ˉˇˍʰ˃ˈ ˃ʶ ˍˇʽ˔ʾʰ ˍʰ ˇˉˇʾʰ ʷ˔ˇˎ˄ 

ʰ˄ʶʴʶˊʻʶʾ ˃ʶ ˍʽˌ ˉʰˊʰˁʱˍ˖ ˇʽˁˇʵˇ˃ʽˁʷˌ ʱʵʶʽʶˌΥ 

¶ ʆʹ˄ мнκммκмфур ʶˁʵʾʵʶˍʰʽ ʹ ˉˊ˗ˍʹ ˇʽˁˇʵˇ˃ʽˁʺ ɯʵʶʽʰ ˉˇˎ ʰ˒ˇˊʱ ˁʰˍʰˋˁʶˎʷˌ ˋˍˇ ʶ˅ʶˍʰʸˈ˃ʶ˄ˇ ˇʽˁˈˉʶʵˇΦ 

όɲʶ˅ʰ˃ʶ˄ʷˌ ɮ˄ʰˁˏˁ˂˖ˋʹˌ - ɱʶ˒ˎˊˇˉ˂ʱˋˍʽʴʴʰ- ʁ ˄ʾˋ˔ˎˋʹ ˁˍʽˊʾ˖˄ - ɳˋ˖ˍʶˊʽˁˈ ˍˇʾ˔ˇˎ ʰ˄ˍʽˋˍʺˊʽ˅ʹˌύΦ 

¶ ʆʹ˄ рκоκмфут ʶˁʵʾʵʶˍʰʽ ʵʶˏˍʶˊʹ ˇʽˁˇʵˇ˃ʽˁʺ ɯʵʶʽʰ όɼˍʾˊʽˇ ɱˊʰ˒ʶʾ˖˄ - ɰʱʻˊʰ ɲʶ˅ʰ˃ʶ˄˗˄ - ɼˍʾˊʽˇ ɶ˂ʶˁˍˊΦ  

ʃʽ˄ʱˁ˖˄) 

¶ ʆˇ мфуф ˃ʶ ˍˇ ˎˉΩ ʰˊʽʻ˃Φ ˉˊ˖ˍΦ мрулурκмфΦмнΦмфуф ʷʴʴˊʰ˒ˈ ˍʹˌΣ ʹ ʇˉʹˊʶˋʾʰ ɳˉˇˉˍʶʾʰˌ ʋʶʽ˃ʱˊˊ˖˄ ˍʹˌ 

ɳʇɲɮʃ ʶ˄ʷˁˊʽ˄ʶ ˍʹ˄ ʰ˄ʷʴʶˊˋʹ ˍˇʾ˔ˇˎ ʰ˄ˍʽˋˍʺˊʽ˅ʹˌ ˁʰˍʱ ˃ʺˁˇˌ ˍˇˎ ɼʹ˒ʽˋˇˏ ˉˇˍʰ˃ˇˏ ˁʰʽ ˉˊˇˌ 

ˇˊʽˇʻʷˍʹˋʹ - ʁ ˅ʰˋ˒ʱ˂ʽˋʹ ˍˇˎΣ ʰˉˈ ˍʹ˄ ˎˉˈ ʶ˅ʷˍʰˋʹ ʶˉʽ˔ʶʾˊʹˋʹΦ  

¶ ɳ˄ ˋˎ˄ʶ˔ʶʾʰ ʶˁʵˈʻʹˁʶ ʹ ˎˉΩ ʰˊʽʻ˃Φ ммппκфл ʱʵʶʽʰ ˇʽˁˇʵˇ˃ʺˌ ʴʽʰ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍˇʽ˔ʾˇˎ ʴʽʰ ˍʹ˄ 

ʶ˅ʰˋ˒ʱ˂ʽˋʹ ˍˇˎ ˉʰˊʱ ˍʰ ˈˊʽʰ ˍˇˎ ˇʽˁˇˉʷʵˇˎ ˔ʶʽ˃ʱˊˊˇˎΦ 

¶ ʆʷ˂ˇˌ ˃ʶ ˍˇ ˎˉΩ ʰˊʽʻ˃Φ ˉˊ˖ˍΦ мстфмнκфΦфΦмффм ʷʴʴˊʰ˒ˇ ˍʹˌ ʇˉʹˊʶˋʾʰˌ ɳˉˇˉˍʶʾʰˌ ʋʶʽ˃ʱˊˊ˖˄ ˍʹˌ 

ɳʇɲɮʃ ʲʶʲʰʽ˗ʻʹˁʶ ˈˍʽ ˍˇ ʶ˄ ˂ˈʴ˖  ˍˇʽ˔ʾˇ ˁʰˍʰˋˁʶˎʱˋˍʹˁʶ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˈˊʽʰ ˁʰʽ ˍʽˌ ˎˉˇʵʶʾ˅ʶʽˌ ˍʹˌ 

ɳʇɲɮʃΦ . 

ɳˉʾˋʹˌ ˍˇ мфур ˃ʶ ˍˇ ˎˉΩʰˊʽʻ˃ˈ˄ плнрκфκуκмфур ʷʴʴˊʰ˒ˇ ˍˇˎ ɲʰˋʰˊ˔ʶʾˇˎ ʃʶ˄ˍʷ˂ʹˌ ʲʶʲʰʽ˗˄ʶˍʰʽ ˈˍʽ  ˍˇ 

ʶ˅ ʶˍʰʸˈ˃ʶ˄ˇ ˇʽˁˈˉʶʵˇ ɲɳɿ h ˉˇˍʶ˂ʶʾ ʵʰˋʽˁʺ ʷˁˍʰˋʹΦ 

ʆʰ ̄h ˊʰˉʱ˄˖ ̫ ʴʴˊʰ˒ʰ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ̀ ˎ˄ʹ˃˃ʷ˄ʰ ̀ ˍˇ ʃʰˊʱˊˍʹ˃ʰ ˍʹˌ ̄ ʰˊˇˏˋʰˌΦ 

ɾʶ ʲʱˋʹ ˍʰ ˉʰˊʰˉʱ˄˖ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ʰ ˍʶ˔˄ʽˁʱ ʷˊʴʰ ˇʽ ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˍʹˌ ɼʁʇʄʁʅ ɮɳ ʶʾ˄ʰʽ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ 

ˉˊˇˋˍʰˍʶˎ˃ʷ˄ʶˌ ʰˉˈ ˍʹ˄ ˉ˂ʹ˃˃ˎˊʽˁʺ ʰˉˇˊˊˇʺ ˍˇˎ ˉˇˍʰ˃ˇˏΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ʰˁˊʰʾʰˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ 

ʰˉˇˊˊˇʺˌ ˍ˖˄ рмтΦр ˁΦ˃Φ ʰ˄ʱ ʵʶˎˍʶˊˈ˂ʶˉˍˇ ˈˉ˖ˌ ʷ˔ʶʽ ˎˉˇ˂ˇʴʽˋˍʶʾ ʴʽʰ ˍˇ˄ ˁˈ˃ʲˇ SK27 ˍʹˌ ˃ʶ˂ʷˍʹˌ 

ˇˊʽˇʻʷˍʹˋʹˌ ʴʽʰ ˍˇ ˁʰˍʱ˄ˍʹ ˍ˃ʺ˃ʰ ζʆˊʶʽˌ ʴʷ˒ˎˊʶˌ -ɮˍˍʽˁʺ ˇʵˈη  ʹ ʰ˄ʱ˄ˍʹ ˍˇ˅˖ˍʺ ʴʷ˒ˎˊʰ ˍʹˌ ɽʶ˖˒ˈˊˇ ˎ

ʆʰˍˇˀˇˎ ˉ˂ʹ˃ˎˊʾʸʶʽ ˋˍˇ ˁʰˍʱˋˍˊ˖˃ʰ ˍʹˌ ˁʰˍʱ мΦнр˃Φ ʵʹ˂ʰʵʺ ʰˉˈ˂ˎˍˇ ˎ˕ˈ˃ʶˍˊˇ мрмΦнл˃ ʰ˂˂ʱ ʰˁˈ˃ʹ ˁʰʽ 

ˋˍʹ˄ ˉ˂ʺˊʹ ˒ˈˊˍʽˋʹ ˍʹˌ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˎˉʶˊ˔ʶʾ˂ʽˋʹ ˍ˖˄ ˍˇʽ˔ʾ˖˄ ˍʹˌ ʶˍʰʽˊʶʾʰˌ ˈˉ˖ˌ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʶʽˁˈ˄ʶˌ пΣр ˁʰʽ с ˁʰʻ˗ˌ ʹ ˋˍʷ˕ʹ ˍˇˎˌ ʶʾ˄ʰʽ мΦн˃Φ ˕ʹ˂ˈˍʶˊʰ ʰˉˈ ˍʹ˄ 

ˎˉˇ˂ˇʴʽˋ˃ʷ˄ʹ ˉ˂ʹ˃˃ˎˊʽˁʺ ʰˉˇˊˊˇʺ. 
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ɳʽˁˈ˄ʰ 10Υ ɱʶ˒ˎˊʰ  ɽʶ˖˒ˈˊˇˎ ʆʰˍˇˀˇˎ ˋˍˇ ʲˈˊʶ̔ ˇ ʱˁˊˇ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ɼʁʇʄʁʅ ɮɳ 

 

 
ɳʽˁˈ˄ʰ 11Υ ʆˇʽ˔ʾʰ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ˉˊˇˌ ˍˇ ˄̄ ˇˍʰ˃ˈ ɼʹ˒ʽˋˈ όʱˉˇ˕ʹ ʰˉˈ ˍʹ˄ ˁˇʾˍʹ ˍˇˎ ˉˇˍʰ˃ˇˏύΦ 
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ɳʽˁˈ˄ʰ 12Υ ʆˇʽ˔ʾʰ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ˉˊˇˌ ˍˇ ˄̄ ˇˍʰ˃ˈ ɼʹ˒ʽˋˈ όʱˉˇ˕ʹ ʰˉˈ ˍʹ˄ ʽʵʽˇˁˍʹˋʾʰύΦ 

ʆˇ ʴʶʴˇ˄ˈˌ ʰˎˍˈ ˉˊˇˋʵʾʵʶʽ ˋˍʹ˄ ʰʾˍʹˋʹˌ ˇˊʽˇʻʷˍʹˋʹˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ˍˇ˄ ˔ʰˊʰˁˍʺˊʰ ˍʹˌ ʁˊʽˇʻʷˍʹˋʹˌ ˔˖ˊʾˌ 

ʷˊʴʰ ʵʽʶˎʻʷˍʹˋʹˌ ˁʰʻ˗ˌ ʰˎˍʱ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˉʰ˂ʰʽˈˍʶˊʰ ˃ʶ ˍʽˌ ˇʽˁˇʵˇ˃ʽˁʷˌ ʱʵʶʽʶˌ ˉˇˎ 

ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Φ  

 

7. ɾɳɸʁɲʁɽʁɱɹɮ ʋʄɶʅɶʅ ʆʁʇ ɽʁɱɹʅɾɹɼʁʇ HEC-RAS 

7.1 ɲʹ˃ʽˇˎˊʴʾʰ ˍˊʽˋʵʽʱˋˍʰˍˇˎ ˕ʹ˒ʽʰˁˇˏ ˃ˇ˄ˍʷ˂ˇˎ ʶʵʱ˒ˇˎˌΦ 

ʆˇ ˍˊʽˋʵʽʱˋˍʰˍˇ ˎˉˈʲʰʻˊˇ ˍʹˌ ˍˇˉˇʴˊʰ˒ʽˁʺˌ ʰˉˇˍˏˉ˖ˋʹˌ ˁʰʽ ʶʽʵʽˁʱ ʹ ˂ʶˉˍˇ˃ʶˊʺˌ ʰˉˇˍˏˉ˖ˋʹ ˍ˖˄ 

ˍʶ˔˄ʽˁ˗˄ ʷˊʴ˖˄ ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʺˌ ˉˊˇˋˍʰˋʾʰˌ ˍʹˌ ʶʴˁʰˍʱˋˍʰˋʹˌ ɼʁʇʄʁʅ ɮɳ ʶ˄ˍʱ˔ʻʹˁʶ ˃ʶ ʴˊʰ˃˃ʷˌ ʰ˂˂ʰʴʺˌ 

ˁ˂ʾˋʹˌ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ ArcMapΦ ʁ ˂ˈʴˇˌ ʁ ˉʽ˂ˇʴʺˌ ̱ ˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ ʶʾ˄ʰʽ ʹ ˔ˊʺˋʹ ˍ˖˄ ˎˉˇ˃ʶ˄ˇˏ 

HEC-GeoRAS ̍ ˉˇˎ ʵʾ˄ʶˍʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˋˍˇ˄ ˔ˊʺˋˍʹ ˍʹˌ ʶʽˋʰʴ˖ʴʺˌ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ʴʶ˖˃ʶˍˊʽˁ˗˄ ˁʰʽ 

ˎʵˊʰˎ˂ʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˍʹˌ ʴʶ˖˃ʶˍˊʾʰˌ ˍʹˌ ˁˇʾˍʹˌ ˁʰʽ ˍʶ˂ʽˁʱ ʹ ʰˎˍˈ˃ʰˍʹ ʶ˅ʰʴ˖ʴʺ ˍʹˌ ˃ʹˁˇˍˇ˃ʺˌ ˁʰʽ ˍ˖˄ 

ʵʽʰˍˇ˃˗˄ ˍˇˎ ˉˇˍʰ˃ˇˏ ˋˍˇ ˁˎˊʾ˖ˌ ˉˊˈʴˊʰ˃˃ʰ ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʸ˗˄ʹˌΦ 

ʋʰˊʰˁˍʹˊʽˋˍʽˁʷ ̩ʁ ʾ˄ʰʽ ˇʽ ʵˎˇ ʶˉˈ˃ʶ˄ʶˌ ʶʽˁˈ˄ʶˌ ˍˇˎ ˕ʹ˒ʽʰˁˇˏ ˃ˇ˄ˍʷ˂ˇˎ ʶʵʱ˒ˇˎˌ ʰˉˈ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ GIS, RAS 

MAPPER ˎ ˉˇ˃ʶ˄ˇˏ ˍˇˎ ˁˎˊʾ˖ˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ HEC-RAS. 
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ɳʽˁˈ˄ʰ 13 

 
ɳʽˁˈ˄ʰ 14 

ʆʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ ʶʾ˄ʰʽ ˇ ʱ˅ˇ˄ʰˌ ˊˇʺˌ ˁʰʽ ʵʽʰˍˇ˃˗˄ όAxύΣ ˍʰ ζ˒ˊˏʵʽʰη ˍʹˌ 

ˁˏˊʽʰˌ ˊˇʺˌ ʶ˄ˍˈˌ ˍ˖˄ ˇˉˇʾ˖˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʷ˄ʰˌ ʶ˄ʽʰʾˇˌ ˋˎ˄ˍʶ˂ʶˋˍʺ Manning n ʆˊʽʲ˗˄ (Banks), ̌ ʽ ˁʶ˄ˍˊʽˁʷˌ 

ʲˇʹʻʹˍʽˁʷˌ ʴˊʰ˃˃ʷˌ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍʹˌ ʵʽʶˏʻˎ˄ˋʹˌ ˍʹˌ ˊˇʺˌ (Center flow lines) ˁʰʽ ˇʽ ʵʽʰˍˇ˃ʷˌ ˍˇˎ 

˃ˇ˄ˍʷ˂ˇˎ ʶʵʱ˒ˇˎˌ (XSCUT LINES) ˇʽ ˇˉˇʾʶˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˍˇˉˇʻʶˍʹʻˇˏ˄ ʰˎˍˈ˃ʰˍʰ ʰ˄ʱ ˍʰˁˍʱ ʵʽʰˋˍʺ˃ʰˍʰΣ 

ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ʰˎˍʺ ʰ˄ʱ 5˃Φ ˇˉˈˍʶ ˋˍʰ тнл˃ ʰˉˇˍˏˉ˖ˋʹˌ ˁʰʽ ʰ˄ˍʾˋˍˇʽ˔ʰ ˃ˇ˄ˍʷ˂ˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ 132 

ʵʽʰˍˇ˃ʷˌΦ ʅˍʽˌ ʵˏˇ ʻʷˋʶʽˌ ˍ˖˄ ʴʶ˒ˎˊ˗˄ ʵʽʰˋˍʰˏˊ˖ˋʹˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˔ʶʽˊˇˁʾ˄ʹˍʰ ˇʽ 

ʵʽẖ ˇ˃ʷˌ ʴʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʶʽˋʰʴ˖ʴʺ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ ˍ˖˄ ʴʶ˖˃ʶˍˊʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˍ˖˄ ʴʶ˒ˎˊ˗˄Φ ɳˉʾˋʹˌ 

˃ʶˊʽˁʷˌ ʵʽʰˍˇ˃ʷˌ ʁ ˉʶˁˍʱʻʹˁʰ˄ ˔ʶʽˊˇˁʾ˄ʹˍʰΥ ʰύ ʴʽʰ ˍʹ˄ ˁʱ˂ˎ˕ʹ ˈ˂ʹˌ ˍʹˌ ˎˉˈ ˃ʶ˂ʷˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ʲύ ʴʽʰ ˍʹ˄ 

ˁʱ˂ˎ˕ʹ ˍˇˎ ʶˏˊˇˎˌ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʸ˗˄ʹˌΦ ʆʰ ˋˍˇʽ˔ʶʾʰ ʰˎˍʱ ʶ˅ʺ˔ʻʹˋʰ˄ ʰˎˍˈ˃ʰˍʰ ˉˊˇˌ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ 

ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ ˋʶ Raster ˃ ˇˊ˒ʺ ˍˏˉˇˎ floatΦ όˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʶʽˁˈ˄ʶˌύΦ   
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7.2 ɳʽˋʰʴ˖ʴʺ ˍˊʽˋʵʽʱˋˍʰˍˇˎ ˕ʹ˒ʽʰˁˇˏ ˃ˇ˄ˍʷ˂ˇˎ ʶʵʱ˒ˇˎˌ ̀ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ I9/-w!{ ˁʰʽ ˋˍˇʽ˔ʶʾ˖˄ 

ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍ˖˄ ˋˎ˄ʻʹˁ˗˄ ˍʹˌ ʰˉˇˊˊˇʺˌ. 

ʆʰ ʶ˅ʰʴˈ˃ʶ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʴʶ˖˃ʶˍˊʾʰˌ ˍʹˌ ˁˇʾˍʹˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ˁʰʽ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ʴˊʰ˃˃˗˄ 

ʶʽˋʱʴˇ˄ˍʰʽ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ HEC-RAS ˈˉ˖ˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰΦ ʇˉʱˊ˔ʶʽ 

ʴʶ˄ʽˁʺ ʶˉˇˉˍʶʾʰ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʶʽˋʰʴ˖ʴʺˌ ˃ʷˋ˖ ˍ˖˄ ˇʻˇ˄˗-˄ˉʰˊʰʻˏˊ˖˄ ˍʹˌ ʴʶ˄ʽˁʺˌ ˇˊʽʸˇ˄ˍʽˇʴˊʰ˒ʾʰˌΣ 

ˍʹˌ ˃ʹˁˇˍˇ˃ʺˌΣ ˍ˖˄ ʵʽʰˍˇ˃˗˄ ˁʰʽ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍʹˌ ʶˉʾ˂ˎˋʹˌΦ  

ʅˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ˁʰʽ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰˌ ˎˉʷˊ ˍʹˌ ʰˋ˒ʰ˂ʶʾʰˌ ˇʽ ˋˎ˄ʻʺˁʶˌ ˊˇʺˌ ˉˇˎ 

ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ʶˉʾ˂ˎˋʹ ʶʾ˄ʰʽ ʰˎˍʷˌ ˍʹˌ ˎˉˇˁˊʾˋʽ˃ʹˌ ˊˇʺˌ.  

ʆˇ ˂̌ ʴʽˋ˃ʽˁˈ ʵʾ˄ʶʽ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ʶˉʽ˂ˇʴʺˌ ʶˉʾ˂ˎˋʹˌ ˋʶ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˍˎˉˇ˂ˈʴʽˇΥ ˎˉˇˁˊʾˋʽ˃ʹˌΣ 

ˎˉʶˊˁˊʾˋʽ˃ʹˌ ˁʰʽ ˃ʽˁˍʺˌ ˊˇʺ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ ˎˉˇ˂ˇʴʽˋ˃ˇˏˌΦ 

ʆʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˍ˖˄ ˎˉˇ˂ˇʴʽˋ˃˗˄ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˋʶ ʶˉˈ˃ʶ˄ˇ ˁʶ˒ʱ˂ʰʽˇΦ 

 
ɳʽˁˈ˄ʰ 15 

 
ɳʽˁˈ˄ʰ 16 
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8. ɱɳɿɹɼɶ ʃɳʄɹɱʄɮʊɶ ɽɳɼɮɿɶʅ ɮʃʁʄʄʁɶʅ ʄɳɾɮʆʁʅ ɼɶʊɹʅʁʇ ɮɿɮɿʆɶ ʆʁʇ ɼʁɾɰʁʇ SK27 

ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍʹˌ ˉʰˊˇˏˋʰˌ ˍʶ˔˄ʽˁʺˌ ˉʶˊʽʴˊʰ˒ʺˌ ʹ ˎʵˊˇ˂ˇʴʽˁʺ ʵʽʶˊʶˏ˄ʹˋʹ ʻʰ ʶʾ˄ʰʽ 

ˉʶˊʽ˂ʹˉˍʽˁʺ ˁʰʻ˗ˌ ˍˇ ʸʹˍˇˏ˃ʶ˄ˇ ˍʹˌ ʃʰˊˇ˔ʺˌ ʅ˔ʶʵʽʰˋ˃ˇˏ ʷ˔ʶʽ ˎˉˇ˂ˇʴʽˋˍʶʾ ˋˍʹ˄ ʶʴˁʶˁˊʽ˃ʷ˄ʹ ˎʵˊʰˎ˂ʽˁʺ 

˃ʶ˂ʷˍʹ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ˃ʶ ˍʾˍ˂ˇΥ ζɾɳɽɳʆɶ ɳʄɱʍɿ ɲɹɳʇɸɳʆɶʅɶʅ ʁʄɹʁɸɳʆɶʅɶʅ ʆʁʇ ʃʁʆɮɾʁʇ 

ɼɶʊɹʅʁʇ ʅʆʁ ʆɾɶɾɮ ɮʃʁ ʆʄɳɹʅ ɱɳʊʇʄɳʅ - ɮɿɮɿʆɶ ɼʁɼɼɹɿʁʇ ɾʇɽʁʇ ɳʍʅ ɮʆʆɹɼɶ ʁɲʁη 

ʻʰ ˉʶˊʽʴˊʱ˒ˇˎ˄ ˉʶˊʽ˂ʹˉˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ˁʰʽ ʻʰ ʴʾ˄ʶʽ ʷ˄ʰˌ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ˍʹˌ ʰˉˇˊˊˇʺˌ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ 

˂ˇʴʽˋ˃ʽˁˇˏ HEC-HMS ˁʰʽ ˍʹ˄ ˃ʷʻˇʵˇ SCS-CNΦ ɶ ˃̫ ʻˇʵˇˌ SCS-CNΣ ʹ ˇˉˇʾʰ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍʹ˄ Soil 

Conservation Service όмфтнύ ʶʾ˄ʰʽ ʰˉˈ ˍʽˌ ˉ˂ʷˇ˄ ʵʽʰʵʶʵˇҡʷ˄ʶˌ ˉʰʴˁˇˋҡʾ˖ˌΣ ˉʶˊʽʴˊʱ˒ʶʽ ˍʹ ˔ˊˇ˄ʽˁʺ ʶ˅ʷ˂ʽ˅ʹ 

ˍ˖˄ ʶ˂˂ʶʽ˃˃ɦˍ˖˄Σ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ˃ʽʰ ʰˉ˂ʺ ʰ˂˂ʱ ˊʶʰ˂ʽˋˍʽˁʺ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ ɼˏˊʽh ʵʶʵˇ˃ʷ˄ h

ʶʽˋˈʵˇˎ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ ̒ ʰ ʶʾ˄ʰʽΥ ʰύˍˇ ʲˊˇ˔ˇʴˊʱ˒ʹ˃ʰ ˍʹˌ ˉ˂ʹ˃˃ˏˊʰˌ ˍʹˌ ɾʱ˄ʵˊʰˌ ɮˍˍʽˁʺˌ ˍˇ ɿˇʷ˃ʲˊʽˇ ˍˇˎ 

2017 ʲύ ʵˎˋ˃ʶ˄ʺˌ ˋˎ˄ˍʶ˂ʶˋˍʺˌ CN ˃ʶ ˃̫ ˋʹ ˍʽ˃ʺ тт ʰ˄ʶ˅ʱˊˍʹˍʰ ʶʱ˄ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ʵʱˋʹ ˋˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ 

ˉˇˋˇˋˍˈ. 

ɶ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏΣ ʷˁˍʰˋʹˌ ʶʾ˄ʰʽ 78.1 ̱ ʶˍˊʰʴ˖˄ʽˁʱ ˔ʽ˂ʽˈ˃ʶˍˊʰ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ 

ˋˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ʵˎˍʽˁˈ ˃ʽˋˈ ˍˇˎ ˈˊˇˎˌ ʃʶ˄ˍʷ˂ʹˌ ˁʰʽ ˍˇ ʲˇˊʶʽˇʰ˄ʰˍˇ˂ʽˁˈ ˍˇˎ 

ˈˊˇˎˌ ʃʱˊ˄ʹʻʰΦ ʇʵˊˇˁˊʾˍʶˌ ʰˉˈ ʰ˄ʰˍˇ˂ʽˁʱ ˉˊˇˌ ʵˎˍʽˁʱ ʶʾ˄ʰʽ ˇ ɲʽˈ˄ˎˋˇˌΣ ʹ ɲˊˇˋʽʱΣ ʹ ʅˍʰ˃ʱˍʰΣ ˇ ɯʴʽˇˌ 

ʅˍʷ˒ʰ˄ˇˌΣ ˇʽ ɮ˒ʾʵ˄ʶˌΣ ʹ ɹˉˉˇˁˊʱˍʶʽˇˌ ʃˇ˂ʽˍʶʾʰ ˇʽ ɸˊʰˁˇ˃ʰˁʶʵˈ˄ʶˌ ˁʰʽ ˍˇ ɾʶ˄ʾʵʽΦ 
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  ɳʽˁˈ˄ʰ 18Υ ɮˉˈˋˉʰˋ˃ʰ Google Earth ɽʶˁʱ˄ʹˌ ɮˉˇˊˊˇʺˌ ˃ ʶ ̱̌ˉ˖˄ˏ˃ʽʰ 

 

ʆˇ ˃ʷʴʽˋˍˇ ˎ˕ˈ˃ʶˍˊˇ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ʶʾ˄ʰʽ ˋˍʰ 1085.9 .˃ ˁ ʰʽ ˍˇ ˃ʷˋˇ ˎ˕ˈ˃ʶˍˊˇ ˍʹˌ ʶʾ˄ʰʽ ˋˍʰ 396.2˃ Φ 

ɮ˄ˍʾˋˍˇʽ˔ʰ ʹ ˃ʷˋʹ ˁ˂ʾˋʹ ʶʾ˄ʰʽ 15.52҈Σ ʹ ʵʶ ˉʶˊʾ˃ʶˍˊˇˌ ˍʹˌ 52.68 ̝ ˂˃Φ ʆh  ˋˍˇʽ˔ʶʾʰ ʰˎˍʱ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋʶ 

˃ˇˊ˒ʺ ˉʾ˄ʰˁʰ ˋˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰ 19 ʹ ˇˉˇʾʰ ʶ˅ʱʴʶˍʰʽ ʰˉˈ ˍˇ GIS ˂ˇʴʽˋ˃ʽˁˈ GLOBAL MAPPER ˃ʶ 

ˎˉˈʲʰʻˊˇ ˍʰ IMG ʰˊ˔ʶʾʰ ʶʵʱ˒ˇˎˌ ˍʹˌ ɳɼʋɮ ɮɳ ˉˊˇʿˈ˄ ˒˖ˍˇʴˊʰ˃˃ ʶˍˊʽˁʺˌ ʶˉʾ˂ˎˋʹˌ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍʹˌ 

˔˗ˊʰˌ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ɳʻ˄ʽˁˇˏ ɼˍʹ˃ʰˍˇ˂ˇʴʾˇˎ ɳ˂˂ʱʵˇˌ. 

 
ɳʽˁˈ˄ʰ 19Υ ɱʶ˄ʽˁʱ ɱʶ˖˃ʶˍˊʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˎˉˈ ˃ʶ˂ʷˍʹˌ ɽʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌΦ 
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ɳʽˁˈ˄ʰ 20Υ ɮˉˈˋˉʰˋ˃ʰ ʋʱˊˍʹ ʇʃɳɿΥ ɾɳɱɹʅʆɶʅ ʃɹɸɮɿɶʅ ɳʃɹʃʆʍʅɶʅ ʃɽɶɾɾʇʄɮʅ Χ ɱɹɮ ʃɳʄɹʁɲʁ ɳʃɮɿɮʊʁʄɮʅ 

ʆҐмллл ɳʆɶ  ˁ ˂ʾ˃ʰˁʰˌ мΥ175.000 ˁ ʰʽ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ 

ʅˍˇ˄ ʶˉˈ˃ʶ˄ˇ ˉʾ˄ʰˁʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˉˇˎ ˁʰˍʰ˂ʺʴʶʽ ˋˍ̌ ˎˉˈ ʶ˅ʷˍʰˋʹ 

ˍ˃ʺ˃ʰ ˍˇˎ ˎʵʰˍˇˊʷ˃ʰˍˇˌ ˃ʶ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˉˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰΥ 

ʃɹɿɮɼɮʅ ʆʁʃʁɱʄɮʊɹɼʍɿ ʅʆʁɹʋɳɹʍɿ ɽɳɼɮɿɶʅ ɮʃʁʄʄʁɶʅ 

ʂ˄ˇ˃ʰ ɽʶˁʱ˄ʹˌ ɼɶʊɹʅʁʅ ʃʁʆɮɾʁʅ 

ɳ˃ʲʰʵˈ˄ ɽʶˁʱ˄ʹˌ ˋʶ km2 όɳύ 78.125 

ɼʰˍ˗ˍʰˍˇ ʇ˕ˈ˃ʶˍˊˇ ɽʶˁʱ˄ʹˌ ˋʶ m (Hmin) 135 

ɾʷˋˇ ˎ˕ˈ˃ʶˍˊˇ ɽʶˁʱ˄ʹˌ ˋʶ m (Hm) 396.18 

ɾʺˁˇˌ ʵʽʰʵˊˇ˃ʺˌ ˍʹˌ ˒ˎˋʽˁʺˌ ˁˇʾˍʹˌ ˋʶ km (L) 13.754 

 

ʆˇ ˃ʷˋˇ ˎ˕ˈ˃ʶˍˊˇ ɶm ʶʾ˄ʰʽ ˍˇ ˁʶ˄ˍˊˇʲʰˊʽˁˈ όˋˍʰʻ˃ʽˋ˃ʷ˄ˇύ ˎ˕ˈ˃ʶˍˊˇ ˍʹˌ ˂ʶˁʱ˄ʹˌΦ ʁ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ˍˇˎ 

ʷʴʽ˄ʶ ˃ʶ ˍʹ˄ ˎˉˇʵʽʰʾˊʶˋʹ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ˁʱʻʶ ˂ʶˁʱ˄ʹˌ ˋʶ ʸ˗˄ʶˌ ˍ˖˄ ʰ˄ʱ млл˃ ʽˋˇː˕˗˄Φ 

ɶ ˂ ʶˁʱ˄ ́h ˉˇˊˊˇʺˌ ˁʰʽ ˍʰ ˍˇˉˇʴˊʰ˒ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ̄ ʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ˋ˔ʷʵʽˇ ʁΦм - ʁˊʽʸˇ˄ˍʽˇʴˊʰ˒ʾʰ 

ɽʁ ˁʱ˄ʹˌ ɮˉˇˊˊˇʺˌ όˁ˂Φ мΥ20.000).  
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9. ʅʆʁɹʋɳɹɮ ʇʃʁɽʁɱɹʅɾʁʇ ʆɶʅ ʇɲʄʁɽʁɱɹɼɶʅ ɾɳɽɳʆɶʅ 

9.1 ɳˉʽ˂ˇʴʺ ʂ˃ʲˊʽʰˌ ɼʰ˃ˉˏ˂ʹˌ  

ʂˉ˖ˌ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˃ʷˋ˖ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ʁʵʹʴʾʰˌ нллтκслκɳɼ ʷ˔ˇˎ˄ ʶˁˉˇ˄ʹʻʶʾ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ˔˗ˊʰˌ 

˃ʷˋ˖ ˍʹˌ ɳʽʵʽˁʺˌ ɱˊʰ˃˃ʰˍʶʾʰˌ ʇʵʱˍ˖˄ ˍˇˎ ʇΦʃΦɳΦɼΦɮΦ ʰ˄ʱ ˎʵʰˍʽˁʺ ˉʶˊʽ˒ʷˊʶʽʰ ˁʰʽ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌΣ 

ˎʵˊˇ˂ˇʴʽˁʷˌ ˃ʶ˂ʷˍʶˌ ˉˇˎ ʵʾ˄ˇˎ˄ ˍʹ˄ ʴʶ˄ʽˁʺ ˇʵʹʴʾʰ ˋˏ˄ʻʶˋʹˌ ˎʵˊˇ˂ˇʴʽˁ˗˄ ˃ʶ˂ʶˍ˗˄ ˋʶ ˂ʶˉˍˇ˃ʶˊʷˋˍʶˊʹ 

ˁ˂ʾ˃ʰˁʰΦ ʇˉʱˊ˔ˇˎ˄ ˂ˇʽˉˈ˄ ˋˍˇ˄ ʽˋˍˇ˔˗ˊˇ ˍˇˎ ʇʃɳɼɮΥ 

¶ ʃ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍʹˌ ʁʵʹʴʾʰˌ нллтκслκɳɼ ˁʰʽ ˍ˖˄ ʅ˔ʶʵʾ˖˄ ɲʽʰ˔ʶʾˊʽˋʹˌ ɼʽ˄ʵˏ˄˖˄ 

ʃ˂ʹ˃˃ˏˊʰˌ 

¶ ʃ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ˄ ʃˊˇˁʰˍʰˊˁˍʽˁʺ ɮ˅ʽˇ˂ˈʴʹˋʹ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ όʃɮɼʃύ ˉˇˎ ˎ˂ˇˉˇʾʹˋʶ ʹ 

ɳʽʵʽˁʺ ɱˊʰ˃˃ʰˍʶʾʰ ʇʵʱˍ˖˄ ˍˇˎ ʇΦʃΦɳΦɼΦɮΦ 

¶ ʃ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍˇˎˌ ʋʱˊˍʶˌ ɳˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ˁʰʽ ʋʱˊˍʶˌ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ ˋʶ ˈ˂ʰ ˍʰ ʇʵʰˍʽˁʱ 

ɲʽʰ˃ʶˊʾˋ˃ʰˍʰ ˁʰʽ ˍʽˌ ɽʶˁʱ˄ʶˌ ɮˉˇˊˊˇʺˌ ʃˇˍʰ˃ˇˏ ˍʹˌ ˔˗ˊʰˌ 

¶ ʆʰ ˉ˂ʺˊʹ ˁʶʾ˃ʶ˄ʰ ˍʹˌ ʁʵʹʴʾʰˌ нллтκслκɳɼ ˁʰʽ ˍʹˌ ɼʇɮ омуннκнлмл ˃ʶ ˍʹ˄ ˇˉˇʾʰ ʶ˄ˋ˖˃ʰˍ˗ʻʹˁʶ ʹ 

ʁʵʹʴʾʰ ˋˍˇ ɳ˂˂ʹ˄ʽˁˈ ʵʾˁʰʽˇΦ 

ɳˉʽˉ˂ʷˇ˄ ʰ˄ʱ ʇʵʰˍʽˁˈ ɲʽʰ˃ʷˊʽˋ˃ʰ ˉʰˊʰˍʾʻʶ˄ˍʰʽΥ 

1. ʅˏ˄ˍˇ˃ʹ ˉʶˊʽʴˊʰ˒ʺ ˍˇˎ ʇʵʰˍʽˁˇˏ ɲʽʰ˃ʶˊʾˋ˃ʰˍˇˌ  

2. ɮ˄ʱ˂ˎˋʹ ʋʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ʃʶˊʽˇ˔ʺˌ ˁʰʽ ɾʹ˔ʰ˄ʽˋ˃˗˄ ʃ˂ʹ˃˃ˏˊʰˌ 

3. ʂ˃ʲˊʽʶˌ ɼʰ˃ˉˏ˂ʶˌ  

4. ɴˁʻʶˋʹ ʰˎˍˇ˕ʽ˗˄ ˋˍʽˌ ʻʷˋʶʽˌ ˈˉˇˎ ʷ˔ˇˎ˄ ʶ˃˒ʰ˄ʽˋˍʶʾ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉ˂ʹ˃˃ˏˊʶˌ ʰ˂˂ʱ ʵʶ˄ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˋˍʽˌ ɵɲʇɼʃ 

5. ʃ˂ʹ˃˃ˎˊʽˁʱ ʇʵˊˇʴˊʰ˒ʺ˃ʰˍʰ 

6. ɼʰˍʱˊˍʽˋʹ ʋʰˊˍ˗˄ ɳˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ʃ˂ʹ˃˃ˏˊʰˌ  

7. ɼʰˍʱˊˍʽˋʹ ʋʰˊˍ˗˄ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ 

8. ʅ˔ʷʵʽˇ ɲʽʰ˔ʶʾˊʽˋʹˌ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ 

 

ʅˍˇ ʰ˄ʰʴˊʰ˒ˈ˃ʶ˄ˇ 6. ɼh ˍʱˊˍʽˋʹ ʋʰˊˍ˗˄ ɳˉʽˁʽ˄ʵˎ˄ˈˍʹˍʰˌ ʃ˂ʹ˃˃ˏˊʰˌ ʷ˔ʶʽ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ˁʰʽ ˇ ʋʱˊˍʹˌ 

ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ ʰˉˈ ʃˇˍʱ˃ʽʶˌ ʄˇʷˌ ʴʽʰ ʃʶˊʾˇʵˇ ɳˉʰ˄ʰ˒ˇˊʱˌ ʆ Ґ рл ʷˍʹΣ ʋʰ˃ʹ˂ʺ ɵ˗˄ʹ ɽʶˁʱ˄ʹˌ 

ʆʶ˔˄ʹˍʺˌ ɽʾ˃˄ʹˌ ɾʰˊʰʻ˗˄ʰ (GR06RAK0006) ʃʰˊʱˁˍʽʰ ʃʶʵʽ˄ʺ ʃʶˊʽˇ˔ʺ ɾʰˊʰʻ˗˄ʰ - ɿʷʰˌ ɾʱˁˊʹˌ 

(GR06RAK0007) ɽʶˁʱ˄ʹ ʃΦ ɼʹ˒ʽˋˇˏ (GR06RAK0011) (https://floods.ypeka.gr/egyFloods/gr06/gr06_maps_ 

jpg_p08/GR06_P08_S1_FRM_T50_04800-42150.jpg) h ˉˈˋˉʰˋ˃ʰ ˍˇˎ ˇˉˇʾˇˎ ʶʾ˄ʰʽ ʹ ɳʽˁΦ нмΦ 

 

ʂˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ʰˉˈˋˉʰˋ˃ʰ ˍˇˎ ˔ʱˊˍʹ ˁʽ˄ʵˏ˄˖˄ ˉ˂ʹ˃˃ˏˊʰˌ ʹ ʽʵʽˇˁˍʹˋʾʰ ɼʁʇʄʁʅ ɮɳ ʶʾ˄ʰʽ 

ʶ˂ʱ˔ʽˋˍʰ ʶˁˍˈˌ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʸ˗˄ʹˌ ˉʶˊʽˈʵˇˎ ʶˉʰ˄ʰ˒ˇˊʱˌ рлʶˍʾʰˌ ˋˍˇ ˁʶ˄ˍˊʽˁˈ ˍ˃ʺ˃ʰ ʰˎˍʺˌ ˁʰʽ 

˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉ˂ʹ˃˃ˎˊʾʸʶʽ ˍˇ ˁʰˍʱ˄ˍʹ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌΦ ɮ˄ˍʾˋˍˇʽ˔ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰˊˇˎˋʽʱʸʶʽ ˁʰʽ ʹ ˉʰˊˇˏˋʰ 

http://floods.ypeka.gr/index.php/11-ydatika-diamerismata/99-syntomi-perigrafi-gr01
http://floods.ypeka.gr/index.php/17-ydatika-diamerismata/gr01/256-analysi-gr01
http://floods.ypeka.gr/index.php/14-arxiki/175-omvries-kampyles-gr01
http://thyamis.itia.ntua.gr/egyFloods/gr01/Reports/GR01_P03_T1.pdf
http://thyamis.itia.ntua.gr/egyFloods/gr01/Reports/GR01_P03_T1.pdf
http://floods.ypeka.gr/index.php/17-ydatika-diamerismata/gr01/257-plimmyrika-ydrografimata-gr01
http://floods.ypeka.gr/index.php/11-ydatika-diamerismata/100-gr01-flood-hazard
http://floods.ypeka.gr/index.php/11-ydatika-diamerismata/101-frm-gr01
http://floods.ypeka.gr/index.php/17-ydatika-diamerismata/gr01/268-sxkp-gr01
http://floods.ypeka.gr/index.php/11-ydatika-diamerismata/100-gr01-flood-hazard
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˂ˏˋʹ ʷ˔ˇ˄ˍʰˌ ˈ˃˖ˌ ʶ˄ˋ˖˃ʰˍ˗ˋʶʽ ˋˍˇ ˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ ˍʰ ˍʶ˔˄ʽˁʱ ˋˍˇʽ˔ʶʾʰ ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʺˌ 

ˉˊˇˋˍʰˋʾʰˌ ˍʹˌ ʶʴˁʰˍʱˋˍʰˋʹˌΦ 

 
ɳʽˁˈ˄ʰ 21Υ ɮˉˈˋˉʰˋ˃ʰ ʋʱˊˍʹ ɼʽ˄ʵˏ˄˖˄ ʰˉˈ ʃ˂ʹ˃˃ˏˊʰ ʃʶˊʽˈʵˇˎ ɳˉʰ˄ʰ˒ˇˊʱˌ рл ʷˍʹ. 

 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʰ˄ʰʴˊʰ˒ˈ˃ʶ˄ˇ о ζʂ˃ʲˊʽʶˌ ɼʰ˃ˉˏ˂ʶˌη ʹ ʴʶ˄ʽˁʺ ˃ˇˊ˒ʺ ˍʹˌ ˋ˔ʷˋʹˌ ˃ʶˍʰ˅ˏ ˉʶˊʽˈʵˇˎ 

ʶˉʰ˄ʰ˒ˇˊʱˌ ʆΣ ʷ˄ˍʰˋʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˁʰʽ ˔ˊˈ˄ˇˎ ˋˎˊˊˇʺˌ ʶʾ˄ʰʽΥ 

ƛόǘΣ ¢ύ Ґ 
ϥ˂όʆˁς ȅϥύ

м Ҍ ǘκʻƴ
 

ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˁΣ ˂ΩΣ yΩΣ ʻ ˁʰʽ n ʴʽʰ ˁʱʻʶ ʲˊˇ˔ˇ˃ʶˍˊʽˁˈ ˋˍʰʻ˃ˈ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˃ʶ ˋˍʰˍʽˋˍʽˁʺ ˃ʷʻˇʵˇ ˉˇˎ 

ʰ˄ʰ˂ˏʶˍʰʽ ˋˍˇ ˍʶˏ˔ˇˌ ˍˇˎ ʇʃɳɼɮ ʂ˃ʲˊʽʶˌ ɼʰ˃ˉˏ˂ʶˌ - ʆʶ˔˄ʽˁʺ ɴˁʻʶˋʹΦ 

ɱʽʰ ˍˇ ˊʷ˃ʰ ɼʹ˒ʽˋˈˌ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ʴʽʰ ˍˇ ʲˊˇ˔ˇʴˊʱ˒ˇ-ʲˊˇ˔ˈ˃ʶˍˊˇ ˍʹˌ ɳɾʇ ˃ʶ ˇ˄ˇ˃ʰˋʾʰ 

ʃɳɿʆɳɽɶ ɲΦɰΦ (EL-06 FID:294) ʰˉˈ ˍˇ ζʅ˔ʷʵʽˇ ɲʽʰ˔ʶʾˊʽˋʹˌ ɼʽ˄ʵˏ˄˖˄ ʃ˂ʹ˃˃ˏˊʰˌ ɽʶˁʰ˄˗˄ ɮˉˇˊˊˇʺˌ 

ʃˇˍʰ˃˗˄ ˍˇˎ ʇʵʰˍʽˁˇˏ ɲʽʰ˃ʶˊʾˋ˃ʰˍˇˌ ɮʆʆɹɼɶʅη όɳˁʵΦ оΣ ɹˇˏ˂ʽˇˌ нлмтΣ ɳʽʵʽˁʺ ɱˊʰ˃˃ʰˍʶʾʰ ʇʵʱˍ˖˄Σ ʇʃɳɼɮύΣ 

ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽΥ 

ˁ Ґ лΣ097  ʻ Ґ лΣм24   ˂ϥ Ґ 360,7 n = 0,622   y' = 0,739 

ɮ˄ˍʽˁʰʻʽˋˍ˗˄ˍʰˌ ˍʽˌ ˉʰˊʰˉʱ˄˖ ˍʽ˃ʷˌ ˋˍʹ˄ ʴʶ˄ʽˁʺ ʶ˅ʾˋ˖ˋʹ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˖ˌ ˉʶˊʾˇʵˇ ʶˉʰ˄ʰ˒ˇˊʱˌ ˍʰ 50 

ʷˍʹΣ ˉˊˇˁˏˉˍʶʽ ʹ ˈ˃ʲˊʽʰ ˁʰ˃ˉˏ˂ʹ ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ ˉʰˊˇ˔ʺˌ ˋ˔ʶʵʽʰˋ˃ˇˏΥ 

ƛ Ґ 
тмΣмосф

лΣмнп Ҍ ǘлΣснн
 

 
9.2 ɾʷʻˇʵˇˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍʹˌ ˉʰˊˇ˔ʺˌ ˋ˔ʶʵʽʰˋ˃ˇˏ 

ʅˍʹ˄ ɳ˂˂ʱʵʰ ˍˇ ˎ˒ʽˋˍʱ˃ʶ˄ˇ ˄ˇ˃ʽˁˈ ˉ˂ʰʾˋʽˇ ˉˇˎ ʵʽʷˉʶʽ ˍʹ˄ ʶˁˉˈ˄ʹˋʹ ˃ʶ˂ʶˍ˗˄ ʇʵˊʰˎ˂ʽˁ˗˄ ɴˊʴ˖˄ ʶʾ˄ʰʽ ˍˇ 

ʃˊˇʶʵˊʽˁˈ ɲʽʱˍʰʴ˃ʰ ʃɲ-сфсκтп όʊɳɼ-олмκɮκу-10-тпύΦ ʅˍˇ ʃˊˇʶʵˊʽˁˈ ɲʽʱˍʰʴ˃ʰΣ ʱˊʻˊˇ мутΣ ˉˊˇˍʶʾ˄ʶˍʰʽ ʹ 
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ʁʄɸʁɽʁɱɹɼɶ ɾɳɸʁɲʁʅ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ʴʽʰ ˍʽˌ ˉ˂ʹ˃˃ˎˊʽˁʷˌ ˉʰˊˇ˔ʷˌΣ ˃ʶ ˍʹ˄ ˉʰˊʰʵˇ˔ʺ ˈˍʽ ˖ˌ ˁˊʾˋʽ˃ʹ 

ʲˊˇ˔ˈˉˍ˖ˋʹ ˇˊʽˋ˃ʷ˄ʹˌ ˉʶˊʽˈʵˇˎ ʶˉʰ˄ʰ˒ˇˊʱˌ ¢ ˂ʰ˃ʲʱ˄ʶˍʰʽ ʶˁʶʾ˄ʹΣ ʹ ˇˉˇʾʰ ʷ˔ʶʽ ʵʽʱˊˁʶʽʰ ǘ ʾˋʹ ˃ʶ ˍˇ˄ 

˃ʷʴʽˋˍˇ ˔ˊˈ˄ˇ ˋˎˊˊˇʺˌ ˍʹˌ ʰ˄ˍʾˋˍˇʽ˔ʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ CΦ 

ɼʰˍʱ ˍʹ˄ ˉʱˊˇʵˇ ˍ˖˄ ʶˍ˗˄ ˉˊˇʷˁˎ˕ʰ˄ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˋˍʽˌ ˉˊˇˍʱˋʶʽˌ ˍ˖˄ ˄ʶˈˍʶˊ˖˄ ʁʵʹʴʽ˗˄ ˃ʶ˂ʶˍ˗˄Σ 

ˉˇˎ ʶˁʵˈʻʹˁʰ˄ ʰˉˈ ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ ˈˉ˖ˌ ʹ ɳʴ˄ʰˍʾʰ ʁʵˈˌ ˁʰʽ ʹ ɳʄɱʁʅɳΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ʰ˄ʰ˒ʷˊʶˍʰʽ ˈˍʽΣ ʴʽʰ 

˂ʶˁʱ˄ʶˌ ˃ʶʴʱ˂ˇˎ ˃ʶʴʷʻˇˎˌ όʺˍˇʽ ʱ˄˖ ˍ˖˄ мрл ƪƳ2ύΣ ʹ ɳʴ˄ʰˍʾʰ ʁʵˈˌ ˉˊˇˍʶʾ˄ʶʽ ˍʹ˄ ˔ˊʺˋʹ ˋˎ˄ʻʶˍʽˁ˗˄ 

˃ˇ˄ʰʵʽʰʾ˖˄ ˎʵˊˇʴˊʰ˒ʹ˃ʱˍ˖˄ ʰ˄ˍʾ ʴʽʰ ˍʹ˄ ʁˊʻˇ˂ˇʴʽˁʺ ˃ʷʻˇʵˇΦ ɮ˄ˍʾˋˍˇʽ˔ʰΣ ʹ ɳʄɱʁʅɳ ˉˊˇˍʶʾ˄ʶʽ ˍʹ˄ 

ʶ˒ʰˊ˃ˇʴʺ ˍ˖˄ ˃ˇ˄ʰʵʽʰʾ˖˄ ˎʵˊˇʴˊʰ˒ʹ˃ʱˍ˖˄ ʴʽʰ ˂ʶˁʱ˄ʶˌ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˍ˖˄ нл ƪƳ2.  

ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ˋˍˇ ʃɲ ʶˁ˒ˊʱʸˇ˄ˍʰʽ ʶˉʽ˒ˎ˂ʱ˅ʶʽˌ ʴʽʰ ˍʹ ˔ˊʺˋʹ ˍʹˌ ˇˊʻˇ˂ˇʴʽˁʺˌ ˃ʶʻˈʵˇˎ ʴʽʰ ˃ʶʴʱ˂ʶˌ 

ʶˁˍʱˋʶʽˌΣ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʴʽʰ ʶˁˍʱˋʶʽˌ ʱ˄˖ ˍ˖˄ мол ƪƳ2Φ ʅˍʹ˄ ˉʰˊˇˏˋʰ ˉʶˊʾˉˍ˖ˋʹ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʹ 

ʁˊʻˇ˂ˇʴʽˁʺ ɾʷʻˇʵˇˌ ʴʽʰ ˍʹ˄ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ˄ ˍʶ˂ʽˁʱ ʶˉʽ˂ʶʴˈ˃ʶ˄ʹ ˃ʷʻˇʵˇ ˃ʷˋ˖ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ I9/-HMS 

ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ˃ʷʻˇʵˇˌ SCS-CNΦ ɶ ˃̫ ʻˇʵˇˌ {/{-/bΣ ʹ ˇˉˇʾʰ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍʹ˄ {ƻƛƭ Conservation Service 

όмфтнύ ʶʾ˄ʰʽ ʰˉˈ ˍʽˌ ˉ˂ʷˇ˄ ʵʽʰʵʶʵˇҡʷ˄ʶˌ ˉʰʴˁˇˋҡʾ˖ˌΣ ˉʶˊʽʴˊʱ˒ʶʽ ˍʹ ˔ˊˇ˄ʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍ˖˄ ʶ˂˂ʶʽ˃˃ɦˍ˖˄Σ 

ʶ˒ʰˊҡˈʸˇ˄ˍʰˌ ˃̔ ʰ ʰˉ˂ʺ ʰ˂˂ʱ ˊʶʰ˂ʽˋˍʽˁʺ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ʵʽʰʵʽˁʰˋʾʰΦ 

ʁ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ˋ˔ʶʵʽʰˋ˃ˇˏ ˃ʶ ˍʹ˄ ʁˊʻˇ˂ˇʴʽˁʺ ˃ʷʻˇʵˇ ˋˍʹˊʾʸʶˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˍˏˉˇΥ ʹ 

ˉʰˊˇ˔ʺ ˎˉˇ˂ˇʴʽˋ˃ˇˏ v ˃ʽʰˌ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ C ˎˉˇ˂ˇʴʾʸʶˍʰʽ ̟ ˌΥ 

Q = h xCxixF 

ˈˉˇˎΥ  h Ґ  ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˃ʶˍʰˍˊˇˉʺˌ ˃ˇ˄ʱʵ˖˄ ʾˋˇˌ ˃ʶ лΣнту 

C=  ʰʵʽʱˋˍʰˍˇˌ ˋˎ˄ˍʶ˂ʶˋˍʺˌ ʰˉˇˊˊˇʺˌΣ ʰʽ˔˃ʺˌ ˉ˂ʹ˃˃ˏˊʰˌΣ ʶ˅ʰˊˍʹ˃ʷ˄ˇˌ ʰˉˈ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˍ˖˄ ʰˍ˃ˇˋ˒ʰʽˊʽˁ˗˄ ˁʰˍʰˁˊʹ˃˄ʾˋʶ˖˄Φ  

i =  [h/ tϐҐ ʹ ˃ʷˋʹ ʷ˄ˍʰˋʹ ˍʹˌ ˁˊʾˋʽ˃ʹˌ ʲˊˇ˔ˇˉˍ˗ˋʶ˖ˌ ʴʽʰ ˍʹ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ˉʶˊʾˇʵˇ ʶˉʰ˄ʰ˒ˇˊʱˌ 

ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ˂ʶˁʱ˄ʹˌΦ ώhҐˏ˕ˇˌ ˁʰʽ tҐ ʵʽʱˊˁʶʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹˌϐ 

FҐ ʆˇ ʶ˃ʲʰʵˈ˄ ˉˊˇʲˇ˂ʺˌ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ώKm2] 

ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʴʶ˖˃ʶˍˊʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˎˉˈ ˃ʶ˂ʷˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʰˉˇˊˊˇʺˌ ˋ˔ʶʵʽʰˋ˃ˇˏ ˍˈˋˇ ˃ʶ ˍʹ˄ ʁˊʻˇ˂ˇʴʽˁʺ ɾʷʻˇʵˇ 

ˁʰʻ˗ˌ ˁʰʽ ʱ˂˂ʶˌ ʶ˃ˉʶʽˊʽˁʷˌ ˃ʶʻˈʵˇˎ ˈˉ˖ˌ ʶ˅ʱʴˇ˄ˍʰʽ ʰˉˈ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ˍʹˌ ʆɳʋɿʁɽʁɱɹʅɾɹɼɶʅ ζɽɳɼɮɿɳʅ 

ɮʃʁʄʄʁɶʅηΦ  

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˎˍʱ ˋˎʴˁˊʾ˄ˇ˄ˍʰʽ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˁʰʻ˗ˌ ˁʰʽ ˃ʶ ˍʹ˄ ˍʶ˂ʽˁʺ ʶˉʽ˂ˇʴʺ ˍʹˌ ˃ʶʻˈʵˇˎ SCS-CN ̱ ʹˌ 

Soil Conservation Service (1972). 

 
9.3 ʃʶˊʾˇʵˇˌ ɳˉʰ˄ʰ˒ˇˊʱˌ 

ɰʰˋʽˁʺ ˎʵˊˇ˂ˇʴʽˁʺ ˉʰˊʰʵˇ˔ʺ ˈˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ˄ ˄ˈ˃ˇ ʰˉˇˍʶ˂ʶʾ ˋˍʹ ˎʵˊʰˎ˂ʽˁʺ ˃ʶ˂ʷˍʹ ʹ ˉʶˊʾˇʵˇˌ 

ʶˉʰ˄ʰ˒ˇˊʱˌ ˍˇˎ ˉ˂ʹ˃˃ˎˊʽˁˇˏ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʰˉˇˊˊˇʺˌ ʹ ˇˉˇʾʰ ˇˊʾʸʶˍʰʽ ˄ʰ 

ʶʾ˄ʰʽ ˍʰ 5л ʷˍʹ.  
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9.4 ɳˁˍʾ˃ʹˋʹ ˍˇˎ ʅˎ˄ˍʶ˂ʶˋˍʺ ɮˉˇˊˊˇʺˌ 

ʁʽ ɳ˂˂ʹ˄ʽˁʷˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ όʃɲ сфсκ мфтпύ ˋˎ˄ʽˋˍˇˏ˄ ˍʽˌ ˉʰˊʰˁʱˍ˖ ˍʽ˃ʷˌΣ ˇʽ ˇˉˇʾʶˌ ˈ˃˖ˌ ˁʰˍΩ ʰˊ˔ʺ 

ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋʶ ˃ʹ ʰˋˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌΥ 

ʁˊʶʽ˄ʺ ˉʶˊʽˇ˔ʺ   C = 0,60 

ɽˇ˒˗ʵʹˌ ˉʶˊʽˇ˔ʺ  C = 0,50 

ʃʶʵʽ˄ʺ ˉʶˊʽˇ˔ʺ   C = 0,30 

ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ˁʰʽ ˉˊˇˌ ˍʹ ˃ʶˊʽʱ ˍʹˌ ʰˋ˒ʱ˂ʶʽʰˌΣ ˁʰʻ˗ˌ ʹ ˃ʷˋʹ ˁ˂ʾˋʹ ˍʹˌ ˂ʶˁʱ˄ʹˌ 

ʰˉˇˊˊˇʺˌ ʶʾ˄ʰʽ ˍʹˌ ˍʱ˅ʹˌ ˍˇˎ оо҈Σ ʶ˒ʰˊ˃ˈʸˇˎ˃ʶ ˋˎ˄ˍʶ˂ʶˋˍʺ ʰˉˇˊˊˇʺˌ ˂ˇ˒˗ʵˇˎˌ ˉʶˊʽˇ˔ʺˌ ʵʹ˂Φ C = 0,60 

 
9.5 ɳˁˍʾ˃ʹˋʹ ˍˇˎ ʋˊˈ˄ˇˎ ʅˎˊˊˇʺˌ 

ʁ ˔ˊˈ˄ˇˌ ˉˇˎ ʰˉʰʽˍʶʾˍʰʽ ʴʽʰ ˄ʰ ˒ʻʱˋˇˎ˄ ˋˍʹ˄ ʷ˅ˇʵˇ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˃ˈˊʽʰ ˍˇˎ ˄ʶˊˇˏ ˉˇˎ ˅ʶˁʽ˄ˇˏ˄ ʰˉˇˊˊʷˇ˄ˍʰ 

ʰˉˈ ˍʰ ʰˁˊˈˍʰˍʰ ˋʹ˃ʶʾʰ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ˔ˊˈ˄ˇˌ ˃ʷʴʽˋˍʹˌ ʵʽʰʵˊˇ˃ʺˌ ʺ ˔ˊˈ˄ˇˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ʺ 

˔ˊˈ˄ˇˌ ˋˎˊˊˇʺˌ ǘŎΦ ʁ ˔ˊˈ˄ˇˌ ʰˎˍˈˌ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ʷˁˍʰˋʹ ˍʹˌ ˂ʶˁʱ˄ʹˌΣ ʰˉˈ ˍˇ ʴʶ˖ʴˊʰ˒ʽˁˈ ˋ˔ʺ˃ʰ ˍʹˌ 

ˁʰʽ ʶˉʾˋʹˌ ʰˉˈ ˍˇ ʰ˄ʱʴ˂ˎ˒ˈ ˍʹˌ ό˃ʷˋʹ ˁ˂ʾˋʹ ˁΦ˂ˉΦύ  

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʆʶ˔˄ʽˁʷˌ ʃˊˇʵʽʰʴˊʰ˒ʷˌ ʶˁˉˈ˄ʹˋʹˌ ʇʵˊˇ˂ˇʴʽˁ˗˄ ˃ʶ˂ʶˍ˗˄ ˉˇˎ ˉˊˇʲ˂ʷˉʶʽ ˍˇ ʃΦɲΦ сфсκтпΣ 

ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍˇˎ ˔ˊˈ˄ˇˎ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˉˊˇˍʶʾ˄ʶˍʰʽ ʴʽʰ ʰˉ˂ʷˌ ˂ʶˁʱ˄ʶˌ ˁʰʽ ʵʽʰˍˇ˃ʺ ˍʹˌ ˒ˎˋʽˁʺˌ 

ˁˇʾˍʹˌ ˇ ˍˏˉˇˌ ˍˇˎ Kirpich. ɶ ˋ˔ʷˋʹ ˍˇˎ YƛǊǇƛŎƘ όмфплύΥ 

tc = 0.0667 L0.77 / S0.385 (3.8) 

ˈˉˇˎ [ ˍˇ ˃ʺˁˇˌ ˍʹˌ ˁˏˊʽʰˌ ˃ʽˋʴʱʴʴʶʽʰˌ όƪƳύ ˁʰʽ { ʹ ˃ʷˋʹ ˁ˂ʾˋʹ όƳκƳύΣ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˍˇ мфпл ʰˉˈ ʵʶʵˇ˃ʷ˄ʰ 

ˍʹˌ ɮ˃ʶˊʽˁʰ˄ʽˁʺˌ {ƻƛƭ /ƻƴǎŜǊǾŀǘƛƻƴ {ŜǊǾƛŎŜ ό{/{ύ όʲ˂Φ ˁʰʽ ²ŀƴƛŜƭƛǎǘŀΣмффлΣ ˋΦ нммύΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˋˍʰ ˇˉˇʾʰ 

ˋˍʹˊʾ˔ˍʹˁʶ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ¢ŜƴƴŜǎǎŜŜ ˁ ʰʽ tŜƴƴǎȅƭǾŀƴƛŀ ˍ˖˄ ɶʃɮΣ ˁʰʽ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋʶ ˃ʽˁˊʷˌ 

ʰʴˊˇˍʽˁʷˌ ˂ʶˁʱ˄ʶˌ ʷˁˍʰˋʹˌ ʰˉˈ лΦр ˖ˌ пр ƘŀΣ ˃ʶ ʽˋ˔ˎˊʷˌ ˁ˂ʾˋʶʽˌ о-10%, ˒ ˎˍˇˁʱ˂ˎ˕ʹ л-рс҈ ˁʰʽ ˃ʶ ˁʰ˂ʱ 

ˋ˔ʹ˃ʰˍʽˋ˃ʷ˄ˇ ˎ ʵˊˇʴˊʰ˒ʽˁˈ ʵʾˁˍˎˇΦ ɱʽʰ ʰˋˍʽˁʷˌ ˂ʶˁʱ˄ʶˌΣ ˃ʶ ʶˉʽ˒ʱ˄ʶʽʶˌ ʰˋ˒ʰ˂ˍʽˁʷˌ ʺ ʰˉˈ ˋˁˎˊˈʵʶ˃ʰΣ ʹ 

ˍʽ˃ʺ ˍˇˎ ǘŎ ˃ʶʽ˗˄ʶˍʰʽ ˋˍˇ пл҈Φ 

ɶ ˋ˔ʷˋʹ ˍˇˎ DƛŀƴŘƻǘǘƛ όмфопύΥ 

ʁ ˍˏˉˇˌ Giandotti ʁ ʾ˄ʰʽ ˍʹˌ ˃ˇˊ˒ʺˌΥ 

ǘ Ґ 
пЍɮ Ҍ мΣр[

лΦуЍɲɵ
 

ˈˉˇˎΥ t Ґ ˇ ˔ˊˈ˄ˇˌ ˋˎˊˊˇʺˌ όˎˉˇ˂ˇʴʽˋ˃ˇˏύ ˋʶ h 

ɮ Ґ ʹ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ ˋʶ km2  

L Ґ ˍˇ ˃ʺˁˇˌ ˍʹˌ ˁˏˊʽʰˌ ˃ʽˋʴʱʴʴʶʽʰˌ ˋʶ km 

ɲɵΥ ʹ ˎ˕ˇ˃ʶˍˊʽˁʺ ʵʽʰ˒ˇˊʱ ˍˇˎ ˃ʷˋˇˎ ˎ˕ˈ˃ʶˍˊˇˎ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˈ ˍˇ ˎ˕ˈ˃ʶˍˊˇ ˍʹˌ 

ʶ˅ˈʵˇˎΦ 

ɶ ˋ˔ʷˋʹ ʷ˔ʶʽ ˉʰˊʰ˔ʻʶʾ ˃ʶ ʰ˄ʱ˂ˎˋʹ ɻ ʶʵˇ˃ʷ˄˖˄ ˋʶ мн ˂ʶˁʱ˄ʶˌΣ ˃ʶ ʶˏˊˇˌ ˃ʶʴʶʻ˗˄ ʰˉˈ мтл ʷ˖ˌ тл ллл ƪƳнΦ 

ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍʹ˄ ˉ˂ʷˇ˄ ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˉˊˇˋʷʴʴʽˋʹ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˉˊʰˁˍʽˁʺΣ ˁʰʽ ʶʾ˄ʰʽ ʰˎˍʺ ˃ʱ˂ʽˋˍʰ ˉˇˎ 
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ˋˎˋˍʺ˄ʶˍʰʽ ʰˉˈ ˍʽˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˍ˖˄ ˎʵˊʰˎ˂ʽˁ˗˄ ʷˊʴ˖˄ όʃɲ сфсΣ мфтпύΦ ɮˉˈ ʶˁˍʶˍʰ˃ʷ˄ʶˌ ʰ˄ʰ˂ˏˋʶʽˌ 

ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˋˍʹ˄ ɼˏˉˊˇΣ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʷʻˇʵˇˌ ʶʾ˄ʰʽ ʹ ˃ˇ˄ʰʵʽˁʺ ˉˇˎ 

ʰ˄ʰˉʰˊʱʴʶʽ ˃ʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ʰˁˊʾʲʶʽʰ ˍʽˌ ˉʰˊʰˍʹˊʹ˃ʷ˄ʶˌ ˉʰˊˇ˔ʷˌ ʰʽ˔˃ʺˌΣ ˃ʷˋ˖ ˍʹˌ ˇˊʻˇ˂ˇʴʽˁʺˌ 

˃ʶʻˈʵˇˎ. 

ɳʀɮɱʁɾɳɿʁ ɮʃʁʆɳɽɳʅɾɮ ʃɽɶɾɾʇʄɹɼɶʅ ɮʃʁʄʄʁɶʅ ʁʄɸʁɽʁɱɹɼɶʅ ɾɳɸʁɲʁʇ 

 
 

ʃɹɿɮɼɮʅ ʇɲʄʁɽʁɱɹɼʍɿ ʅʆʁɹʋɳɹʍɿ ɽɳɼɮɿɶʅ ɮʃʁʄʄʁɶʅ 
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ʃɹɿɮɼɮʅ ɲɹɮʊʁʄʍɿ ɳɾʃɳɹʄɹɼʍɿ ɾɳɸʁɲʍɿ ʇʃʁɽʁɱɹʅɾʁʇ ʃɽɶɾɾʇʄɹɼɶʅ ɮʃʁʄʄʁɶʅ 

ɮκɮ ɾʷʻˇʵˇˌ ɳˉʾ˂ˎˋʹˌ 
ʋˊˈ˄ˇˌ 

ʅˎʴˁʷ˄ˍˊ˖ˋʹˌ 
(min) 

ɴ˄ˍʰˋʹ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

(mm/hr) 

ʃʰˊˇ˔ʺ 
ɮʽ˔˃ʺˌ 
(m3/s) 

1 Carter 182.36 34.75 443.825 

2 ɮˉʶˎʻʶʾʰˌ ˍʽ˃ʺ 240.00 29.47 376.339 

3 Eagleson 145.86 39.69 506.886 

4 Espey / Winslow 544.86 17.88 228.393 

5 Federal Aviation Agency 148.15 39.33 502.231 

6 Giandotti 259.82 28.09 358.727 

7 Kerby / Hathaway 63.07 64.34 821.680 

8 Kirpich 131.32 42.23 539.288 

9 Kirpich (PA) 34.02 89.52 1143.271 

10 ɾʺˁˇˌ ˁʰʽ ʆʰ˔ˏˍʹˍʰ 91.69 52.05 664.766 

11 SCS Lag 500.15 18.85 240.705 

12 TR-55P 234.46 29.89 381.673 

13 TR-55U 295.41 25.99 331.892 

14 California Culverts Practice 129.46 42.59 543.851 

15 Izzard 9.55 155.92 1991.198 

16 ɼʽ˄ʹ˃ʰˍʽˁˈ ˁˏ˃ʰ 265.77 27.71 353.849 

17 Fanning 0.00 0.00 156.366 

18 Forti 0.00 0.00 490.986 

19 Fuller 0.00 0.00 238.601 

20 Iskovski 0.00 0.00 59.915 

 

9.6 ɳˉʾ˂ˎˋʹ ɽʶˁʰ˄˗˄ ɮˉˇˊˊˇʺˌ  

ɽʶˁʱ˄ʹ 
ɳ˃ʲʰʵˈ˄ 
ɽʶˁʱ˄ʹˌ 
όƪƳчύ 

ɾʺˁˇˌ 
ɾʽˋʴʱʴʴʶʽʰˌ 

(km) 

ʅˎ˄ˍʶ˂ʶˋˍʺˌ 
ɮˉˇˊˊˇʺˌ 

ʋˊˈ˄ˇˌ 
ʅˎʴˁʷ˄ˍˊ˖ˋʹˌ 

 (h) 

ɴ˄ˍʰˋʹ 

ɰˊˇ˔ˈˉˍ˖ˋʹˌ  

(mm/h) 

ʅˎ˄ˍʶ˂ʶˋˍʺˌ 
ʵʽˈˊʻ˖ˋʹˌ 

ʰ˄ˇ˃ˇʽˇ˃ˇˊ˒ʾʰˌ 

ʃʰˊˇ˔ʺ 
ɮʽ˔˃ʺˌ 
όƳшκǎύ 

ɼɶʊɹʅʁʅ ɳʀ ʆɮʆʁɹʁʇ 
ɰκɲ ʃɳɿʆɳɽɶ 

78.125 13.754 0.60 2.19 42.23 0.98 539.288 

 

ɽɳɼɮɿɶ ɼɶʊɹʅʁʅ ɳʀ ʆɮʆʁɹʁʇ ɰκɲ ʃɳɿʆɳɽɶ 

ɲʶʵˇ˃ʷ˄ʰ 

ɾʷʻˇʵˇˌ ʶˉʾ˂ˎˋʹˌ ʁˊʻˇ˂ˇʴʽˁʺ ˃ʷʻˇʵˇˌ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ˔ˊˈ˄ˇˎ ˋˎˊˊˇʺˌ Kirpich 

 

ɳ˅ʾˋ˖ˋʹ ˈ˃ʲˊʽʰˌ ˁʰ˃ˉˏ˂ʹˌ i=c/(t+b)^n (mm/h) 

ʅˍʰʻʶˊˈˌ ˋˎ˄ˍʶ˂ʶˋˍʺˌ ʰˊʽʻ˃ʹˍʺ Ŏ 71.1369 

ʅˍʰʻʶˊˈˌ ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˉʰˊˇ˄ˇ˃ʰˋˍʺ ō 0.1240 

ʅˍʰʻʶˊˈˌ ˋˎ˄ˍʶ˂ʶˋˍʺˌ ˉʰˊˇ˄ˇ˃ʰˋˍʺ ƴ 0.6220 

ɳˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ όƪƳчύ 78.1250 
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ʅˎ˄ˍʶ˂ʶˋˍʺˌ ʰˉˇˊˊˇʺˌ 0.6000 

ɲʽˈˊʻ˖ˋʹ ʶˉʽ˒ʰ˄ʶʽʰˁʺˌ ʷ˄ˍʰˋʹˌ ɾʶ ʶʽˋʰʴ˖ʴʺ ˋˎ˄ˍʶ˂ʶˋˍʺ 

ʅˎ˄ˍʶ˂ʶˋˍʺˌ ʵʽˈˊʻ˖ˋʹˌ 0.98 

ɾʺˁˇˌ ˍʹˌ ˒ˎˋʽˁʺˌ ˃ʽˋʴʱʴʴʶʽʰˌ όƪƳύ 13.754 

ɾʷˋʹ ˁʰˍʱ ˃ʺˁˇˌ ˁ˂ʾˋʹ ˍʹˌ ˁˇʾˍʹˌ όƳκƳύ 0.02149 

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʋˊˈ˄ˇˌ ʅˎʴˁʷ˄ˍˊ˖ˋʹˌ όƘύ 2.19 

ɴ˄ˍʰˋʹ ɰˊˇ˔ˈˉˍ˖ˋʹˌ όƳƳκƘύ 42.23 

ʅˎ˄ˍʶ˂ʶˋˍʺˌ ʵʽˈˊʻ˖ˋʹˌ ʰ˄ˇ˃ˇʽˇ˃ˇˊ˒ʾʰˌ 0.93 

ʃʰˊˇ˔ʺ ɮʽ˔˃ʺˌ όƳшκǎύ 511.744 

 

9.7 ɾʷʻˇʵˇˌ SCS-CN 

ɶ ˃̫ ʻˇʵˇˌ {/{-/bΣ ʹ ˇˉˇʾʰ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍʹ˄ {ƻƛƭ /ƻƴǎŜǊǾŀǘƛƻƴ {ŜǊǾƛŎŜ όмфтнύ ˁʰʽ ʶʾ˄ʰʽ ʰˉˈ ˍʽˌ ˉ˂ʷˇ˄ 

ʵʽʰʵʶʵˇҡʷ˄ʶˌ ˉʰʴˁˇˋҡʾ˖ˌΣ ˉʶˊʽʴˊʱ˒ʶʽ ˍʹ ˔ˊˇ˄ʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍ˖˄ ʶ˂˂ʶʽ˃˃ɦˍ˖˄Σ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ˃ ʽʰ ʰˉ˂ʺ ʰ˂˂ʱ 

ˊʶʰ˂ʽˋˍʽˁʺ ʶ˄˄ˇʽˇ˂ˇʴʽˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʅ˔ʺҡʰ мΦ ɶ ˃̫ ʻˇʵˇˌ ʲʰˋʾʸʶˍʰʽ ˋˍʽˌ ʰˁˈ˂ˇˎʻʶˌ 

ˉʰˊʰʵˇ˔ʷˌ ό¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ǘƘŜ LƴǘŜǊƛƻǊΣ мфттϊ ʲ˂Φ ɼˇˎˍˋˇʴʽʱ˄˄ʹˌ ˁʰʽ ʀʰ˄ʻˈˉˇˎ˂ˇˌΣ мфффΣ ˋΦ нтп-278): 

¶ ɱʽʰ ʷ˄ʰ ʰˊ˔ʽˁˈ ʵʽʱˋˍʹҡʰ ǘʰлΣ ˈ˂ʹ ʹ ˉˇˋˈˍʹˍʰ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ Ƙa0 ˃ʁ ˍʰˍˊʷˉʶˍʰʽ ʶ˅ ˇ˂ˇˁ˂ʺˊˇˎ ˋʶ 

ʷ˂˂ʶʽ˃˃h όʰˊ˔ʽˁˈ ʷ˂˂ʶʽҡҡʰύΣ ˔˖ˊʾˌ ˄ʰ ʵʾ˄ʶʽ ˁʰʻˈ˂ˇˎ ʶ˄ʶˊʴʺ ʲˊˇ˔ˈˉˍ˖ˋʹΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰΣ ˃ʁ ˍʱ ˍˇ ˔ˊˈ˄ˇ 

tʰлΣ ˍˇ ˃̫ ʴʽˋˍˇ ʶ˄ʶˊʴˈ ˏ˕ˇˌ ʲˊˇ˔ʺˌ Ƙe ʵʶ˄ ˃̄ ˇˊʶʾ  ˄ʰ ˎˉʶˊʲʶʾ ˍˇ ʵˎ˄ʹˍʽˁˈ ˃̫ ʴʶʻˇˌ Ƙ - ha0Σ ˈˉˇˎ Ƙ ˍˇ 

ˇ˂ʽˁˈ ˏ˕ˇˌ ʲˊˇ˔ʺˌΦ 

¶ ʆˇ ʶˉʽˉ˂ʷˇ˄Σ ˉʷˊʰ˄ ˍˇˎ ʰˊ˔ʽˁˇˏ Ƙa0Σ ʶ˂˂ʶʽ˃˃hˍʽˁˈ ˏ˕ˇˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˃̔ ʰˌ ˃ʁ ʴʱ˂ʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

ʵʶ˄ ˃̄ ˇˊʶʾ ˄ʰ ˅ʶˉʶˊʱˋʶʽ ˃̔ ʰ ˃̫ ʴʽˋˍʹ ˍʽҡʺ {Σ ʹ ˇˉˇʾʰ ˁʰ˂ʶʾˍʰʽ ˃̫ ʴʽˋˍʹ ʵˎ˄ʹˍʽˁʺ ˁʰˍʰˁˊʱˍʹˋʹ όǇƻǘŜƴǘƛŀƭ 

maximum retention). 

¶ ʅʶ ˁʱʻʶ ˔ˊˇ˄ʽˁʺ ˋˍʽʴҡʺ ǘ Ҕ ǘʰлΣ ˇʽ ˂ˈʴˇʽ ˍˇˎ ʶ˄ʶˊʴˇˏ όˁʰʻʰˊˇˏύ ˏ˕ˇˎˌ ʲˊˇ˔ʺˌ Ƙe ˁʰʽ ˍˇˎ ʶ˂˂ʶʽ˃˃hˍʽˁˇˏ 

˃ʁ ʾˇ˄ ˍˇ ʰˊ˔ʽˁˈ ̫ ˂˂ʶʽ˃˃h όƘa ς ha0ύΣ ˉˊˇˌ ˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ʵˎ˄ʹˍʽˁʱ ˃ʁ ʴʷʻʹ όƘ - ha0 ˁʰʽ {Σ ʰ˄ˍʾˋˍˇʽ˔ʰύΣ ʶʾ˄ʰʽ 

ʾˋˇʽΦ 

ɰʱˋʶʽ ˍ˖˄ ˉʰˊʰˉʱ˄˖ ˉʰˊʰʵˇ˔˗˄Σ ˉˊˇˁˏˉˍʶʽ ʹ ʰˁˈ˂ˇˎʻʹ ʶҡˉʶʽˊʽˁʺ ˋ˔ʷˋʹ: 

he = 
л                 Ƙ ҖƘŀл
όƘπƘŀлύ

н

Ƙ π Ƙŀл Ҍ {
          Ƙ ҔƘŀл   

 

ʅˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΣ ˋˎˋˍʺ˄ʶˍʰʽ ʹ ʶˉʽˉ˂ʷˇ˄ ˉʰˊʰʵˇ˔ʺ ˈˍʽ Ƙa0 Ґ лΦн {Σ ˉˇˎ ʷ˔ʶʽ ˉˊˇˁˏ˕ʶʽ ʰˉˈ ʵʶʵˇҡʷ˄ʰ 

ˉʰˊʰˍʹˊʺˋʶ˖˄Φ ɾʶ ˍʹ˄ ˎˉˈʻʶˋʹ ʰˎˍʺΣ ʹ ҡʷʻˇʵˇˌ ˔ˊʹˋʽҡˇˉˇʽʶʾ ˍʶ˂ʽˁ˗ˌ ҡʾʰ ҡˈ˄ˇ ˉʰˊʱҡʶˍˊˇΣ ˍʹ ҡʷʴʽˋˍʹ 

ʵˎ˄ʹˍʽˁʺ ˁʰˍʰˁˊʱˍʹˋʹ {Σ ˇˉˈˍʶ ʹ ˉʰˊʰˉʱ˄˖ ˋ˔ʷˋʹ ˍʶ˂ʽˁ˗ˌ ʴˊʱ˒ʶˍʰʽΥ 

he = 
л                Ƙ ҖлΦн{

όƘπлΦн{ύн

ƘҌлΦу{
          Ƙ ҔлΦн{   

 

ɶ ˋ˔ʷˋʹ ʰˎˍʺ ˃̄ ˇˊʶʾ ˄ʰ ʶ˒ʰˊ˃ˇˋˍʶʾ ˈ˔ʽ ҡˈ˄ˇ ʴʽʰ ˍˇ ˍʶ˂ʽˁˈ ˏ˕ˇˌ ʲˊˇ˔ʺˌ ˍʹˌ ˁʰˍʰʽʴʾʵʰˌ ʰ˂˂ʱ ˁʰʽ ʴʽʰ 

ʶ˄ʵʽʱ˃ʶˋʶˌ ˍʽ˃ʷˌ ˍˇˎΣ ˇˉˈˍʶ ˉˊˇˁˏˉˍʶʽ ʹ ˔ˊˇ˄ʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎΦ ¢ƻ ˍʶ˂ʽˁˈ ˏ˕ˇˌ ˍ˖˄ ʶ˂˂ʶʽ˃ ˃ɦˍ˖˄ 

˃̄ ˇˊʶʾ ˄ʰ ˒ˍʱˋʶʽ ʰˋˎҡˉˍ˖ˍʽˁʱ όʺˍˇʽ ʴʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ ˉˇ˂ˏ ˃ʶʴʱ˂ˇˎ ˏ˕ˇˎˌύ ˍʹ˄ ˍʽ˃ʺ мΦнS. 
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ʅ˔ʺ˃ʰ мΥ ɲʽʶˎˁˊʽ˄ʽˋˍʽˁˈ ˋˁʰˊʾ˒ʹ˃ʰ ʴʽʰ ˍʹ ˃ʷʻˇʵˇ ʶˁˍʾ˃ʹˋʹˌ ʶ˂˂ʶʽ˃˃ʱˍ˖˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ˃ʷʻˇʵˇ {/{-CN  

όʃʹʴʺΥ ɼˇˎˍˋˇʴʽʱ˄˄ʹˌ ˁʰʽ ʀʰ˄ʻˈˉˇˎ˂ˇˌΣ мфффΣ ˋΦ нтрύΦ 

ɳ˒ˈˋˇ˄ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʶˍˊʺˋʶʽˌ ʰˉˇˊˊˇʺˌΣ ʹ ˍʽ˃ʺ ˍʹˌ ˉʰˊʰ˃ʷˍˊˇˎ { ˃ˉˇˊʶʾ ˄ʰ ʶˁˍʽ˃ʹʻʶʾ ˋˎ˄ʰˊˍʺˋʶʽ ˍˇˎ 

ʰˊʽʻ˃ˇˏ ˁʰ˃ˉˏ˂ʹˌ ʰˉˇˊˊˇʺˌ ό/bύ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˉˇˎ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʰ ʶʵʰ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˁʰʽ ˍʽˌ 

˔ˊʺˋʶʽˌ ʴʹˌ ˋˍʹ ˂ʶˁʱ˄ʹΣ ˁʰʻ˗ˌ ˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˋˎ˄ʻʺˁʶˌ ʶʵʰ˒ʽˁʺˌ ˎʴˊʰˋʾʰˌΦ ʆʰ ʵˏˇ ˃ʶʴʷʻʹ ˋˎ˄ʵʷˇ˄ˍʰʽ 

˃ʶ ˍʹ˄ ʶ˃ˉʶʽˊʽˁʱ ˋ˔ʷˋʹΥ  

{Ґнрп
млл

/b
πм 

h ʰˊʽʻ˃ˈˌ ˁʰ˃ˉˏ˂ʹˌ ʰˉˇˊˊˇʺˌ /b όŎǳǊǾŜ ƴǳƳōŜǊύ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʺ ˉʰˊʱ˃ʶˍˊˇ ˃ʽʰˌ ˂ʶˁʱ˄ʹˌ 

ʰˉˇˊˊˇʺˌ ˉˇˎ ˉˊˇˍʱʻʹˁʶ ʰˉˈ ˍʹ˄ {ƻƛƭ /ƻƴǎŜǊǾŀǘƛƻƴ {ŜǊǾƛŎŜ ˍ˖˄ ɶʃɮ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˋˎ˃ˉˎˁ˄˗ˋʶʽ ˍʰ 

˒ˎˋʽˇʴˊʰ˒ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˋʶ ˃ʽʰ ˍʽ˃ʺΦ ʁ ʰˊʽʻ˃ˈˌ ˍʹˌ ˁʰ˃ˉˏ˂ʹˌ ˂ʰ˃ʲʱ˄ʶʽ ˍʽ˃ʷˌ ʰˉˈ л ʷ˖ˌ 

млл ˁʰʽ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ʶʵʱ˒ˇˎˌΣ ˍʽˌ ˔ˊʺˋʶʽˌ ʴʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˋˎ˄ʻʺˁʶˌ 

ʶʵʰ˒ʽˁʺˌ ˎʴˊʰˋʾʰˌΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˉʰˊʰˉʱ˄˖ ˋ˔ʷˋʹΣ ˂ʶˁʱ˄ʶˌ ʶ˅ʰʽˊʶˍʽˁʱ ˎ˕ʹ˂ʺˌ ˉʶˊʰˍˈˍʹˍʰˌ ˉˇˎ ˁʰ˂ˏˉˍˇ˄ˍʰʽ ʰˉˈ ʵʰˋ˗ʵʹ 

ʲ˂ʱˋˍʹˋʹΣ ˃ʶ ˍʽ˃ʺ /b ˍʹˌ ˍʱ˅ʹˌ ˍˇˎ нрΣ ʷ˔ˇˎ˄ ʵˎ˄ʰˍˈˍʹˍʰ ˁʰˍʰˁˊʱˍʹˋʹˌ ʷ˖ˌ ˁʰʽ трл ƳƳ ʲˊˇ˔ʺˌΣ ʶ˄˗ 

ʰ˄ˍʾʻʶˍʰ ˂ʶˁʱ˄ʶˌ ˃ʶ ˉˇ˂ˏ ˔ʰ˃ʹ˂ˇˏˌ ˊˎʻ˃ˇˏˌ ʵʽʺʻʹˋʹˌ ˁʰʽ ˍʽ˃ʷˌ /b ˍʹˌ ˍʱ˅ʹˌ ˍˇˎ фл ˃ˉˇˊˇˏ˄ ˄ʰ 

ˁʰˍʰˁˊʰˍʺˋˇˎ˄ ˂ʽʴˈˍʶˊˇ ʰˉˈ ол ƳƳ ʲˊˇ˔ʺˌΦ 

ɶ {/{ ˁʰˍʰˍʱˋˋʶʽ ˍʰ ʶʵʱ˒ʹ ˋʶ ˍʷˋˋʶˊʶʽˌ ˇ˃ʱʵʶˌ ʰ˄ʱ˂ˇʴʰ  ˃ʶ ˍʹ ʵʽʰˉʶˊʰˍˈˍʹˍʱ ˍˇˎˌΦ 

 όʆˏˉˇˌ ɳʵʰ˒˗˄ ʃʶˊʽʴˊʰ˒ʺ 

ʆˏˉˇˌ ɮ 
ɳʵʱ˒ʹ ˃ʶ ˃ʶʴʱ˂ˇˎˌ ˊˎʻ˃ˇˏˌ ʵʽʺʻʹˋʹˌ ˉΦ˔Φ ʰ˃˃˗ʵʹ ˁʰʽ ˔ʰ˂ʽˁ˗ʵʹ ˃ʶ ˉˇ˂ˏ ˃ʽˁˊˈ 
ˉˇˋˇˋˍˈ ʽ˂ˏˇˌ ˁʰʽ ʰˊʴʾ˂ˇˎ 

ʆˏˉˇˌ ɰ ɳʵʱ˒ʹ ˃ʶ ˃ʷˋˇˎˌ ˊˎʻ˃ˇˏˌ ʵʽʺʻʹˋʹˌΣ ˉΦ˔Φ ʰ˃˃˗ʵʹˌ ˉʹ˂ˈˌ 

ʆˏˉˇˌ / 
ɳʵʱ˒ʹ ˃ʶ ˃ʽˁˊˇˏˌ ˊˎʻ˃ˇˏˌ ʵʽʺʻʹˋʹˌΣ ˉΦ˔Φ ʶʵʱ˒ʹ ʰˉˈ ʰˊʴʽ˂ˇˉʹ˂ˈΣ ʶʵʱ˒ʹ ˃ʶ 
ˋʹ˃ʰ˄ˍʽˁˈ ˉˇˋˇˋˍˈ ʰˊʴʾ˂ˇˎΣ ʶʵʱ˒ʹ ˒ˍ˖˔ʱ ˋʶ ˇˊʴʰ˄ʽˁˈ ˎ˂ʽˁˈΦ 

ʆˏˉˇˌ 5 
ɳʵʱ˒ʹ ˃ʶ ˉˇ˂ˏ ˃ʽˁˊˇˏˌ ˊˎʻ˃ˇˏˌ ʵʽʺʻʹˋʹˌΣ ˉΦ˔Φ ʶʵʱ˒ʹ ˉˇˎ ʵʽˇʴˁ˗˄ˇ˄ˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ 
ˈˍʰ˄ ʵʽʰʲˊʰ˔ˇˏ˄Σ ˉ˂ʰˋˍʽˁʷˌ ʱˊʴʽ˂ˇʽΦ ɳʵʱ˒ʹ ˃ʽˁˊˇˏ ʲʱʻˇˎˌ ˃ʶ ˋ˔ʶʵˈ˄ ʰʵʽʰˉʷˊʰˍˇˎˌ 
ˎˉˈ-ˇˊʾʸˇ˄ˍʶˌ ˁˇ˄ˍʱ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰΦ 
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ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˇˊʾʸˇ˄ˍʰʽ ˍˊʶʽˌ ˍˏˉˇʽ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ˋˎ˄ʻʹˁ˗˄ ˎʴˊʰˋʾʰˌ 

ʆˏˉˇˌ ʃʶˊʽʴˊʰ˒ʺ 

ɹ 
ʀʹˊʷˌ ˋˎ˄ʻʺˁʶˌ όʶʵʱ˒ʹ ˅ʹˊʱ ʰ˂˂ʱ ˉʱ˄˖ ʰˉˈ ˍˇ ˋʹ˃ʶʾˇ ˃ʰˊʰˋ˃ˇˏύΦ ɮ˄ˍʽ-ˋˍˇʽ˔ˇˏ˄ 
ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʹ ʲˊˇ˔ˈˉˍ˖ˋʹ ˍ˖˄ р ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʹ˃ʶˊ˗˄ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʹ ʰˉˈ 
13 mm. 

ɹɹ 
ɾʷˋʶˌ ˋˎ˄ʻʺˁʶˌΦ ɮ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʹ ʲˊˇ˔ˈˉˍ˖ˋʹ ˍ˖˄ р 
ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʹ˃ʶˊ˗˄ ʶʾ˄ʰʽ ˃ʶˍʰ˅ˏ мо ˁʰʽ оу ƳƳΦ 

ɹɹɹ 
ʇʴˊʷˌ ˋˎ˄ʻʺˁʶˌ όʶʵʱ˒ʹ ˋ˔ʶʵˈ˄ ˁˇˊʶˋ˃ʷ˄ʰύΦ ɮ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ʹ 
ʲˊˇ˔ˈˉˍ˖ˋʹ ˍ˖˄ р ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʹ˃ʶˊ˗˄ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ оу ƳƳΦ 

 
ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʹ ˃ʷʻˇʵˇˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʰˉˇˊˊˇʺˌ ˋ˔ʶʵʽʰˋ˃ˇˏ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˃ʶ 

ˍʹ˄ ˃ʷʻˇʵˇ {/{-/b ˁʰʽ ˍʹ˄ ʲˇʺʻʶʽʰ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ I9/-HMS US Army Corps of Engineers Version 4.9.  

ɲʶʵˇ˃ʷ˄ʰ ʶʽˋˈʵˇˎ ˋˍˇ ˂ˇʴʽˋ˃ʽˁˈ ʰˉˇˍʶ˂ʶʾΥ 

¶ ˍˇ ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳʵʱ˒ˇˎˌ ʰˉˈ ˍˇ ˒˖ˍˇʴˊʰ˃˃ʶˍˊʽˁˈ ˎˉˈʲʰʻˊˇ LSO ̱ ʹˌ ɳɼʋɮ ɮɳ 

¶ ˍˇ ʲˊˇ˔ˈʴˊʰ˒ʹ˃ʰ ʶʽˋˈʵˇˎ ʰ˄ˇʽʴ˃ʷ˄ˇ ˋʶ ˉʶˊʾˇʵˇ ʶˉʰ˄ʰ˒ˇˊʱˌ мллʶˍʾʰˌ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˋˍʹ˄ 

ɾʱ˄ʵˊʰ ɮˍˍʽˁʺˌ ˍˇ ɿˇʷ˃ʲˊʽˇ ˍˇˎ нлмт 

¶ ʁʽ ˔ˊʺˋʶʽˌ ʴʹˌ ˁʰˍʱ Corinнллл ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˍˇˎ ʅˎ˄ˍʶ˂ʶˋˍʺ CN ̀ ˍʽˌ ʵˎˋ˃ʶ˄ʶʾˌ ˈ˃˖ˌ ˋˎ˄ʻʺˁʶˌ 

ˍʹˌ ˃ʶʻˈʵˇˎ ˁʰʻ˗ˌ ʹ ʵʰˋ˗ʵʹ ̩˂ ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ ˁʱʹˁʶ ˍˇ˄ ɮˏʴˇˎˋˍˇ ˍˇˎ нлнмΦ  

ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ˍˇ ʲˊˇ˔ˇʴˊʱ˒ʹ˃ʰ ʶʽˋˈʵˇˎ ʰˎ˅ʺʻʹˁʶ ˁʰˍʱ нл҈ ˂ˈʴ˖ ɼ˂ʽ˃ʰˍʽˁʺˌ ɼˊʾˋʹˌ ˈˉ˖ˌ 

ˉˊˇˍʶʾ˄ˇˎ˄ ˇʽ ʰ˄ˍʾˋˍˇʽ˔ˇʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇʾ ˇˊʴʰ˄ʽˋ˃ˇʾ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ ˈˉ˖ˌ ˁʰʽ ˇ ˋˎ˄ˍʶ˂ʶˋˍʺˌ CN 

ʶˉʶʽʵʺ ʹ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ ʶʾ˄ʰʽ ˁʰ˃ʷ˄.́ 

 
ʌʹ˒ʽʰˁˈ ɾˇ˄ˍʷ˂ˇ ɳʵʱ˒ˇˎˌ 
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ɽʶˁʱ˄ʶˌ ɮˉˇˊˊˇʺˌ ˁʰʽ ˎʵˊˇʴˊʰ˒ʽˁˈ ʵʾˁˍˎˇ ˉʶˊʽˇ˔ʺˌ ˃ʶ˂ʷˍʹˌ 

 
 

ɱʶ˖˃ʶˍˊʽˁʱ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ɽʶˁʰ˄˗˄ ɮˉˇˊˊˇʺˌ 

Subbbasin Area (km2)  Subbbasin Area (km2)  Subbbasin Area (km2) 

Subbasin-1 9.124  Subbasin-9 3.179  Subbasin-17 0.416 

Subbasin-2 6.426  Subbasin-10 2.795  Subbasin-18 0.045 

Subbasin-3 4.248  Subbasin-11 3.971  Subbasin-19 0.018 

Subbasin-4 2.590  Subbasin-12 8.553  Subbasin-20 2.495 

Subbasin-5 3.790  Subbasin-13 0.985  Subbasin-21 0.843 

Subbasin-6 5.786  Subbasin-14 0.010  Subbasin-22 2.874 

Subbasin-7 9.416  Subbasin-15 2.661  Subbasin-23 0.0004 

Subbasin-8 4.852  Subbasin-16 0.650    

 

ʇʵˊˇ˂ˇʴʽˁʱ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ɽʶˁʰ˄˗  ˄ɮˉˇˊˊˇʺˌ 

Subbasin 

Longest 
Flowpath  
Length  
(km) 

Longest  
Flowpath  

Slope  
(m/m) 

Centroidal  
Flowpath  
Length  
(km) 

Centroidal  
Flowpath  

Slope  
(m/m) 

10-85  
Flowpath  
Length  
(km) 

10-85  
Flowpath  

Slope  
(m/m) 

Basin  
Slope  
(m/m) 

Basin  
Relief  
(m) 

Relief  
Ratio 

Elongation 
Ratio 

Drainage 
 Density  
(km/m2) 

5 6.4160 0.0400 2.8934 0.0225 4.8120 0.0289 0.1174 282.5312 0.0440 0.3424 0.5881 

4 3.0099 0.0442 1.3711 0.0306 2.2574 0.0426 0.0934 133.2435 0.0443 0.6033 0.0424 

7 8.2863 0.0873 4.4164 0.0242 6.2148 0.0510 0.2193 799.0361 0.0964 0.4179 0.5098 

13 2.9765 0.0212 1.2240 0.0131 2.2324 0.0235 0.1106 67.8887 0.0228 0.3761 1.6434 

2 9.7151 0.0507 4.9520 0.0280 7.2863 0.0416 0.1845 492.0667 0.0507 0.2944 1.0240 

14 0.4518 0.0374 0.2765 0.0469 0.3389 0.0540 0.0401 17.3476 0.0384 0.2489 12.6972 
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Subbasin 

Longest 
Flowpath  
Length  
(km) 

Longest  
Flowpath  

Slope  
(m/m) 

Centroidal  
Flowpath  
Length  
(km) 

Centroidal  
Flowpath  

Slope  
(m/m) 

10-85  
Flowpath  
Length  
(km) 

10-85  
Flowpath  

Slope  
(m/m) 

Basin  
Slope  
(m/m) 

Basin  
Relief  
(m) 

Relief  
Ratio 

Elongation 
Ratio 

Drainage 
 Density  
(km/m2) 

3 8.1429 0.0446 4.4556 0.0323 6.1072 0.0394 0.1239 365.7877 0.0449 0.2856 1.1158 

15 6.4407 0.0354 3.1547 0.0213 4.8305 0.0338 0.1055 228.0830 0.0354 0.2858 0.8788 

8 5.6729 0.1033 3.0682 0.0403 4.2547 0.0992 0.1658 586.3101 0.1034 0.4381 0.3970 

17 1.4482 0.0345 0.7011 0.0411 1.0862 0.0379 0.1152 49.9476 0.0345 0.5022 2.0100 

1 11.6756 0.0518 7.3062 0.0288 8.7567 0.0384 0.2255 627.3415 0.0537 0.2919 0.9991 

18 0.4949 0.0742 0.2177 0.0332 0.3712 0.0932 0.1950 36.7499 0.0743 0.4835 3.5646 

9 3.8774 0.0887 1.9869 0.0454 2.9081 0.0711 0.1360 343.9032 0.0887 0.5188 0.2643 

19 0.2402 0.0926 0.0757 0.0404 0.1802 0.0916 0.2140 34.9049 0.1453 0.6375 7.7489 

6 7.0045 0.0456 4.0415 0.0285 5.2534 0.0281 0.0995 320.6055 0.0458 0.3875 0.4970 

20 4.3916 0.0254 1.9627 0.0307 3.2937 0.0266 0.2564 113.7914 0.0259 0.4058 0.9034 

10 6.0723 0.0405 2.8862 0.0266 4.5543 0.0274 0.0564 245.8458 0.0405 0.3107 0.5194 

21 1.7701 0.0329 0.9139 0.0346 1.3276 0.0409 0.1204 58.2574 0.0329 0.5852 1.5431 

12 10.6464 0.0781 6.2230 0.0281 7.9848 0.0463 0.2171 831.8155 0.0781 0.3100 0.8375 

11 7.4719 0.0682 3.3431 0.0241 5.6040 0.0484 0.0899 510.1983 0.0683 0.3009 0.5424 

22 6.2358 0.0244 2.6282 0.0241 4.6769 0.0233 0.0935 152.9935 0.0245 0.3068 0.8679 

16 2.4797 0.0270 1.0801 0.0302 1.8598 0.0285 0.1155 66.8798 0.0270 0.3670 2.5262 

23 0.0555 0.0582 0.0136 0.1556 0.0416 0.0403 0.1586 4.1132 0.0741 0.3989 13.2362 

 

ɱʶ˖˃ʶˍˊʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˎˉˇˊʶ˃ʱˍ˖˄ 

Reach 
Length 
(km) 

Slope 
(m/m) 

Relief (m) Sinuosity 

Reach-11 1.6183 0.0095 15.4329 1.1677 

Reach-10 0.1265 0.0888 11.2275 1.3060 

Reach-9 2.3390 0.0160 37.4499 1.2715 

Reach-7 0.8355 0.0147 12.3156 1.2112 

Reach-6 0.1607 0.0274 4.3950 1.3175 

Reach-5 0.1431 0.0196 2.8104 1.4384 

Reach-4 2.2544 0.0130 29.4002 1.2558 

Reach-3 1.3010 0.0095 12.3623 1.2023 

Reach-2 2.4945 0.0107 26.6441 1.2631 

Reach-8 1.6437 0.0322 52.9879 1.2752 

Reach-1 0.0045 0.2340 1.0591 1.0000 
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ʇʶˍˇʴˊʱ˒ʹ˃ʰ ʶʽˋʰʴ˖ʴʺˌ ˋˍˇ I9/-HMS 

ʆʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˎʶˍˇʴˊʰ˒ʺ˃ʰˍˇˌ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʰ˄ʰ˒ˇˊʱˌ ˋˍʽˌ мр ɿˇʶ˃ʲˊʾˇˎ нлмт ʶʾ˄ʰʽ ˍʰ ʶ˅ʺˌΥ 

 Date 
Precipitation 

(mm) 
  Date 

Precipitation 
(mm) 

  Date 
Precipitation 

(mm) 

1 15/11/2017 12:00 0.00  18 15/11/2017 20:30 8.67  35 16/11/2017 05:00 0.50 

2 15/11/2017 12:30 0.33  19 15/11/2017 21:00 7.17  36 16/11/2017 05:30 0.42 

3 15/11/2017 13:00 0.00  20 15/11/2017 21:30 5.92  37 16/11/2017 06:00 0.33 

4 15/11/2017 13:30 0.42  21 15/11/2017 22:00 5.00  38 16/11/2017 06:30 0.33 

5 15/11/2017 14:00 1.42  22 15/11/2017 22:30 4.25  39 16/11/2017 07:00 0.25 

6 15/11/2017 14:30 2.42  23 15/11/2017 23:00 3.58  40 16/11/2017 07:30 0.25 

7 15/11/2017 15:00 4.00  24 15/11/2017 23:30 3.17  41 16/11/2017 08:00 0.17 

8 15/11/2017 15:30 6.00  25 16/11/2017 00:00 2.67  42 16/11/2017 08:30 0.17 

9 15/11/2017 16:00 8.42  26 16/11/2017 00:30 2.25  43 16/11/2017 09:00 0.17 

10 15/11/2017 16:30 10.50  27 16/11/2017 01:00 1.92  44 16/11/2017 09:30 0.17 

11 15/11/2017 17:00 11.75  28 16/11/2017 01:30 1.67  45 16/11/2017 10:00 0.08 

12 15/11/2017 17:30 12.67  29 16/11/2017 02:00 1.33  46 16/11/2017 10:30 0.08 

13 15/11/2017 18:00 12.83  30 16/11/2017 02:30 1.17  47 16/11/2017 11:00 0.08 

14 15/11/2017 18:30 12.67  31 16/11/2017 03:00 1.00  48 16/11/2017 11:30 0.08 

15 15/11/2017 19:00 11.92  32 16/11/2017 03:30 0.92  49 16/11/2017 12:00 0.00 

16 15/11/2017 19:30 11.00  33 16/11/2017 04:00 0.67     

17 15/11/2017 20:00 10.00  34 16/11/2017 04:30 0.58     

 

ʅ̱ ˇ ˂ˇʴʽˋ˃ʽˁˈ HEC-HMS ˈ˃˖ˌ ʷʴʽ˄ʶ ʶʽˋʰʴ˖ʴʺ ˍˇˎ ʰˁˈ˂ˇˎʻˇˎ ˎʶˍˇʴˊʰ˒ʺ˃ʰˍˇˌ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ 

ˇˉˇʾˇˎ ˉˊˇˋˇ˃ˇʽʱʸˇˎ˄ ʶˁʶʾ˄ˇˎ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʰ˄ʰ˒ˇˊʱˌ ˋˍʽˌ мр ɿˇʶ˃ʲˊʾˇˎ нлмт ʷ˔ˇ˄ˍʰˌ ˉˊˇˋʰˎ˅ʹʻʶʾ 

20% ̀ ˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ ˇʵʹʴʾʰ ˍˇˎ ˃ʶˋˇˉˊˈʻʶˋ˃ˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΦ  

ɰˊˇ˔ˈʴˊʰ˒ʹ˃ʰ ʶʽˋˈʵˇˎ 

 
ɳʽˁˈ˄ʰ 22Υ ʇʶˍˇʴˊʱ˒ʹ˃ʰ ʶʽˋˈʵˇˎ ˋˍˇ ɽˇʴʽˋ˃ʽˁˈ IŜŎ-Hms 
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 Date 
Precipitation 

(mm) 
  Date 

Precipitation 
(mm) 

  Date 
Precipitation 

(mm) 

1 01Jan2000, 00:00 0  18 01Jan2000, 08:30 10.4  35 01Jan2000, 17:00 0.6 

2 01Jan2000, 00:30 0.4  19 01Jan2000, 09:00 8.6  36 01Jan2000, 17:30 0.5 

3 01Jan2000, 01:00 0  20 01Jan2000, 09:30 7.1  37 01Jan2000, 18:00 0.4 

4 01Jan2000, 01:30 0.5  21 01Jan2000, 10:00 6  38 01Jan2000, 18:30 0.4 

5 01Jan2000, 02:00 1.7  22 01Jan2000, 10:30 5.1  39 01Jan2000, 19:00 0.3 

6 01Jan2000, 02:30 2.9  23 01Jan2000, 11:00 4.3  40 01Jan2000, 19:30 0.3 

7 01Jan2000, 03:00 4.8  24 01Jan2000, 11:30 3.8  41 01Jan2000, 20:00 0.2 

8 01Jan2000, 03:30 7.2  25 01Jan2000, 12:00 3.2  42 01Jan2000, 20:30 0.2 

9 01Jan2000, 04:00 10.1  26 01Jan2000, 12:30 2.7  43 01Jan2000, 21:00 0.2 

10 01Jan2000, 04:30 12.6  27 01Jan2000, 13:00 2.3  44 01Jan2000, 21:30 0.2 

11 01Jan2000, 05:00 14.1  28 01Jan2000, 13:30 2  45 01Jan2000, 22:00 0.1 

12 01Jan2000, 05:30 15.2  29 01Jan2000, 14:00 1.6  46 01Jan2000, 22:30 0.1 

13 01Jan2000, 06:00 15.4  30 01Jan2000, 14:30 1.4  47 01Jan2000, 23:00 0.1 

14 01Jan2000, 06:30 15.2  31 01Jan2000, 15:00 1.2  48 01Jan2000, 23:30 0.1 

15 01Jan2000, 07:00 14.3  32 01Jan2000, 15:30 1.1  49 02Jan2000, 00:00 0 

16 01Jan2000, 07:30 13.2  33 01Jan2000, 16:00 0.8     

17 01Jan2000, 08:00 12  34 01Jan2000, 16:30 0.7     

        sum  205.60 

 
 
ɼʰʻˇˊʽˋ˃ˈˌ /b ʰ˄ʱ ˂ʶˁʱ˄ʹ ʰˉˇˊˊˇʺˌ 

ʁʽ ˔ˊʺˋʶʽˌ ʴʹˌ ˁʰˍʱ Corinнллл ʴʽʰ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˍˇˎ ʅˎ˄ˍʶ˂ʶˋˍʺ CN ˋˍʽˌ ʵˎˋ˃ʶ˄ʶʾˌ ˈ˃˖ˌ ˋˎ˄ʻʺˁʶˌ ˍʹˌ 

˃ʶʻˈʵˇˎΣ ʻʶ˖ˊ˗˄ˍʰˌ ˁʰ˃ʷ˄ʶˌ ˍʽˌ ʵʰˋ˗ʵʶʽˌ ˂ʶˁʱ˄ʶˌ ʰˉˇˊˊˇʺˌΦ  

Subbbasin CN  Subbbasin CN  Subbbasin CN 

Subbasin-5 65.00  Subbasin-8 60.00  Subbasin-10 61.70 

Subbasin-4 65.80  Subbasin-17 62.50  Subbasin-21 60.80 

Subbasin-7 60.80  Subbasin-1 70.00  Subbasin-12 64.20 

Subbasin-13 60.00  Subbasin-18 62.50  Subbasin-11 60.00 

Subbasin-2 68.30  Subbasin-9 63.30  Subbasin-22 62.50 

Subbasin-14 62.50  Subbasin-19 60.00  Subbasin-16 59.20 

Subbasin-3 67.50  Subbasin-6 60.00  Subbasin-23 61.70 

Subbasin-15 57.50  Subbasin-20 62.50    

 

 ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˈˍʽ ˇʽ ʵʰˋ˗ʵʶʽˌ ˂ʶˁʱ˄ʶˌ ʰˉˇˊˊˇʺˌ ʶʾ˄ʰʽ ˁʰ˃ʷ˄ʶˌ ˇʽ ˉʰˊʰˉʱ˄˖ ˋˎ˄ˍʶ˂ʶˋˍʷˌ 

CN ̄ ˊˇˋʰˎ˅ʱ˄ˇ˄ˍʰʽ нл҈ ˁʰʽ ʶʽˋʱʴˇ˄ˍʰʽ ˋˍˇ ˉˊˈʴˊʰ˃˃ʰΦ 
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ɳʽˁˈ˄ʰ 23Υ ɲʶʵˇ˃ʷ˄ʰ CN ʁ ʽˋˈʵˇˎ ˋˍˇ ɽˇʴʽˋ˃ʽˁˈ Hec-Hms 

 

 
ɳʽˁˈ˄ʰ 24Υ ɲʶʵˇ˃ʷ˄ʰ Lag Time ʁ ʽˋˈʵˇˎ ˋˍˇ ɽˇʴʽˋ˃ʽˁˈ Hec-Hms 
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ǨȆȇȕȊŬ 25: ǴȏȊȌɸŰȆȇȕȎ ǲǿȊŬȇŬȎ ŬɸȌŰŮȈŮůȉǼŰȒȊ ŰȌȏ ǭȌȂȆůȉȆȇȌȖ Hec-Hms 

 

 

9.8 ʃʰˊˇ˔ʺ ̀ ˔ʶʵʽʰˋ˃ˇˏ  

ɱʽʰ ˍʹ ˉʰˊˇˏˋʰ ˎʵˊʰˎ˂ʽˁʺ ˃ʶ˂ʷˍʹ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉʷˊ ˍʹˌ ʰˋ˒ʰ˂ʶʾʰˌ ̱ ˇ ʶ˅ʰʴˈ˃ʶ˄ˇ ˍʹˌ ˎʵˊˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌΥ 

ζɾɳɽɳʆɶ ɳʄɱʍɿ ɲɹɳʇɸɳʆɶʅɶʅ ʁʄɹʁɸɳʆɶʅɶʅ ʆʁʇ ʃʁʆɮɾʁʇ ɼɶʊɹʅʁʇ ʅʆʁ ʆɾɶɾɮ ɮʃʁ ʆʄɳɹʅ ɱɳʊʇʄɳʅ 

- ɮɿɮɿʆɶ ɼʁɼɼɹɿʁʇ ɾʇɽʁʇ ɳʍʅ ɮʆʆɹɼɶ ʁɲʁη 

ˉʰˊˇ˔ʺ ˋ˔ʶʵʽʰˋ˃ˇˏ Ґ 517,50 mшκs   
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10. ʇɲʄɮʇɽɹɼɶ ɾɳɽɳʆɶ 

10.1 ʃˊˈˍʰˋʹ  ʁˊʽˇʻʷˍʹˋʹˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼɶʊɹʅOʅ    

ʂ̄ ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶ ˋˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍʹˌ ˉʰˊˇˏˋʰˌ ˍʶ˔˄ʽˁʺˌ ʷˁʻʶˋʹˌ ʶ˅ʶˍʱʸʶˍʰʽ ʹ ˉ˂ʹ˃˃ˎˊʽˁʺ ʰˉˇˊˊˇʺ 

рлʶˍʾʰˌ ˁʰʽ ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ʰˉˈ ˍʹ˄ ʶˉʾ˂ˎˋʹ ˃ʷˋ˖ ˍˇˎ ˂ˇʴʽˋ˃ʽˁˇˏ HEC-RAS, ˈˍʽ ˍʰ ˎ˒ʽˋˍʱ˃ʶ˄ʰ 

ʰʵʶʽˇʵˇˍʹ˃ʷ˄ʰ ˍʶ˔˄ʽˁʱ ʷˊʴʰ ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʺˌ ˉˊˇˋˍʰˋʾʰˌ ˍʹˌ ʶʴˁʰˍʱˋˍʰˋʹˌ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ʴʽʰ ˍʹ˄ 

ˉˊˇ˒ˏ˂ʰ˅ʹ ʰˉˈ ˉ˂ʹ˃˃ˏˊʰ ˁʰʻ˗ˌ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˎ˕ʹ˂ˈˍʶˊʰ ʰˉˈ ˍʹ˄ ˎˉˇ˂ˇʴʽˋ˃ʷ˄ʹ ˋˍʱʻ˃ʹ ˊˇʺˌ ˃ʶ ˍˇ 

ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ ˍ˖˄ ˋˎ˄ʻʹˁ˗˄ ˎˉˇˁˊʾˋʽ˃ʹˌ ˊˇʺˌΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʹ ʴˊʰ˃˃ʺ ˉ˂ʹ˃˃ˏˊʰˌ 

ˍʰˎˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʶ˅˖ˍʶˊʽˁʺ ˉ˂ʶˎˊʱ ˍ˖˄ ˍˇʽ˔ʾ˖˄ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ɼʁʇʄʁʅ ɮɳ ʹ ˇˉˇʾʰ ˁʰʽ ʰˉˇʵʾʵʶˍʰʽ ˃ʶ 

ˉˇ˂ˎʴ˖˄ʽˁʺ ʴˊʰ˃˃ʺ нр ˁˇˊˎ˒˗˄ ˁʰʽ ˍˇ˄ ʰ˄ˍʾˋˍˇʽ˔ˇ ˉʾ˄ʰˁʰ ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍʹˌ ˉʰˊˇˏˋʰˌ 

ˍʶ˔˄ʽˁʺˌ ʷˁʻʶˋʹˌ ˁʰʽ ˋˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˇˊʽʸˇ˄ˍʽˇʴˊʰ˒ʾʶˌΦ 

 

ɳ˄ʵʶʽˁˍʽˁʺ ʵʽʰˍˇ˃ʺ 

˂ˇʴʽˋ˃ʽˁˇˏ HEC-RAS 

ˎ˒ʽˋˍʱ˃ʶ˄ʹˌ 

ˁʰˍʱˋˍʰˋʹˌ 

 

10.2 ʇʵˊʰˎ˂ʽˁˇʾ ʇˉˇ˂ˇʴʽˋ˃ˇʾ - ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʁʽ ˎʵˊʰˎ˂ʽˁˇʾ ˎˉˇ˂ˇʴʽˋ˃ˇʾ ˍʹˌ ˃ʶ˂ʷˍʹˌ ʰˎˍʺˌ ʷʴʽ˄ʰ˄ ˃ʶ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ HEC-RASΦ ʅˍʹ 

ˋˎ˄ʷ˔ʶʽʰ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˉˇˎ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ʴʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ˋˍʱʻ˃ʹˌ ˍʹˌ ʶ˂ʶˏʻʶˊʹˌ 

ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ˊˇʺˌ ˋˍˇ ́ ʷ˃ʰ  ɼʹ˒ʽˋˈˌ ˁ ʰˍʱ ˍʹ ʵʽʷ˂ʶˎˋʹ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ˉʰˊˇ˔ʺˌ ˋ˔ʶʵʽʰˋ˃ˇˏΦ ɶ ˉʰˊˇ˔ʺ 

ˋ˔ʶʵʽʰˋ˃ˇˏ ˉˇˎ ˂ʺ˒ʻʹˁʶ ɹ ʽʰ ˉʶˊʾˇʵˇ ʶˉʰ˄ʰ˒ˇˊʱˌ ʆ Ґ 50 ̫ ˍʹ ʶʾ˄ʰʽ 517,50 m3/sec. 

ʁʽ ˎˉˇ˂ˇʴʽˋ˃ˇʾ ʷʴʽ˄ʰ˄ ʴʽʰ ʰ˄ˇ˃ˇʽˈ˃ˇˊ˒ʹ ˃ˇ˄ˇʵʽʱˋˍʰˍʹ ˊˇʺΣ ˁʰˍʱ ˍʹ ˃ʷʻˇʵˇ ˇ˂ˇˁ˂ʹˊ˗ˋʶ˖ˌ ˋˍʰʻʶˊˇˏ 

ʲʺ˃ʰˍˇˌ ό{ǘŀƴŘŀǊŘ ǎǘŜǇƳŜǘƘƻŘύ ˃ʶ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ I9/-w!{ ± рΦлΦтΦ ʆˇ ˉˊˈʴˊʰ˃˃ʰ 

ʰˎˍˈ ʷ˔ʶʽ ʰ˄ʰˉˍˎ˔ʻʶʾ ʰˉˈ ˍˇ ¦Φ{Φ /ƻǊǇǎ ƻŦ 9ƴƎƛƴŜŜǊǎΣ IȅŘǊƻƭƻƎƛŎ 9ƴƎƛƴŜŜǊƛƴƎ /ŜƴǘŜǊ όнллмύ ˁʰʽ ˉʰˊʷ˔ʶʽ ˍʹ 

ʵˎ˄ʰˍˈˍʹˍʰ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍʹˌ ̀ ˍʱʻ˃ʹˌ ˍʹˌ ʶ˂ʶˏʻʶˊʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ ˄ʶˊˇˏ ˋʶ ˒ˎˋʽˁʱ ʺ ˍʶ˔˄ʹˍʱ ˊʷ˃ʰˍʰ 

ʴʽʰ ˎˉˇˁˊʾˋʽ˃ʹΣ ˎˉʶˊˁˊʾˋʽ˃ʹ ʺ ˃ʽˁˍʺ ˊˇʺΦ 
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ʂˍʰ˄ ʹ ˊˇʺ ʶʾ˄ʰʽ ˎˉˇˁˊʾˋʽ˃ʹΣ ˇ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ʴʾ˄ʶˍʰʽ ʰˉˈ ˍʰ ˁʰˍʱ˄ˍʹ ˉˊˇˌ ˍʰ ʰ˄ʱ˄ˍʹΣ ˃ʶ ʲʱˋʹ ˍˇ ˁʰˍʱ˄ˍʹ 

ˎ˕ˈ˃ʶˍˊˇ ˁʰʽ ˃ʶ ʵʽʰʵˇ˔ʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌΣ ˈˍʰ˄ ʵʶ ʹ ˊˇʺ ʶʾ˄ʰʽ ˎˉʶˊˁˊʾˋʽ˃ʹΣ ˇ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ʴʾ˄ʶˍʰʽ ʰˉˈ ˍʰ 

ʰ˄ʱ˄ˍʹ ˉˊˇˌ ˍʰ ˁʰˍʱ˄ˍʹΣ ˃ʶ ʴ˄˖ˋˍˈ ˍˇ ʰ˄ʱ˄ˍʹ ˎ˕ˈ˃ʶˍˊˇΦ 

ɳʽˋʰʴ˖ʴʺ ʵʽʰˍˇ˃˗˄ ˋˍˇ I9/-RAS 

ɰʰˋʽˁˈ ˋˍˇʽ˔ʶʾˇ ˍʹˌ ˎʵˊʰˎ˂ʽˁʺˌ ʶˉʾ˂ˎˋʹˌ ʰˉˇˍʶ˂ʶʾ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎ ˇˊʻˇˏ ̞ ʹ˒ʽʰˁˇˏ ˃ˇ˄ˍʷ˂ˇˎ ʶʵʱ˒ˇˎˌΦ 

ɮˎˍˈ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʶ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˈ˂˖˄ ˍ˖˄ ˁʰˍʰˋˁʶˎ˗˄ ˇʽ ˇˉˇʾʶˌ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ˈʵʶˎˋʹ ˍʹˌ ˊˇʺˌΦ 

ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʰ˃ʶ ˍˇ ˍˇˉˇʴˊʰ˒ʽˁˈ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ˋˎ˄ˇ˂ʽˁˈ ˃ʺˁˇˌ 720˃ Φ ˊʷ˃ʰˍˇˌ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˍʹˌ ɼʇɮ ˍ˖˄ ʇˉˇˎˊʴ˗˄ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ϧ ɳ˄ʷˊʴʶʽʰˌ ˁʰʽ ʇˉˇʵˇ˃˗˄ ϧ 

ɾʶˍʰ˒ˇˊ˗˄ ζʆʶ˔˄ʽˁʷˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˋˏ˄ˍʰ˅ʹˌ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˇˎ ˒ʰˁʷ˂ˇˎ ˇˊʽˇʻʷˍʹˋʹˌ ˁʰˍΩ ʶ˒ʰˊ˃ˇʴʺ 

ˍʹˌ ˉʰˊʰʴˊʱ˒ˇˎ р ˍˇˎ ʱˊʻˊˇˎ н ˍˇˎ ˄Φ пнруκнлмп ς ɲʽʶˎˁˊʽ˄ʾˋʶʽˌ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ 

ˇˊʽˇʻʷˍʹˋʹˌη ʱˊʻˊˇ н ʊɳɼпнуɰκнлмт  ˁ ʰʽ ʶʾ˔ʶ ˍʰ ʰˉʰˊʰʾˍʹˍʰ ˎ˕ˈ˃ʶˍˊʰΦ ɮˉˈ ˍʹ˄ ˋˍʽʴ˃ʺ ˉˇˎ ˉʰˊʰ˔ʻʶʾ ˍˇ 

˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ˄ ˄ʰ ʶ˅ʰ˔ʻˇˏ˄ ʵʽʰˍˇ˃ʷˌ ˉˊˇˌ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ˍˇˎ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍʹˌ 

ˉ˂ʹ˃˃ˎˊʾʵʰˌ HEC-RAS ˋʶ ˇˉˇʽˇʵʺˉˇˍʶ ˋʹ˃ʶʾˇ ʶˉʹˊʶʱʸʶʽ ˍʹ˄ ʰˉˇˊˊˇʺΦ ɶ ˉʰˊʰʴ˖ʴʺ ˍˇˎ ˕ʹ˒ʽʰˁˇˏ 

˃ˇ˄ˍʷ˂ˇˎ ʶʵʱ˒ˇˎˌ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋˍˇ GIS ˍʹˌ ESRI ArcMap VмлΦм ˎˉˇ˃ʶ˄ˇˏ Spatial Analyst ˁʰʽ ʹ 

ʶ˅ʰʴ˖ʴʺ ˍ˖˄ ʵʽʰˍˇ˃˗˄ ˋʶ format HEC-RAS ˃ ʶ ˍʹ˄ ʲˇʺʻʶʽʰ ˍˇˎ ˎˉˇ˃ʶ˄ˇˏ ˋˍˇ ArcMap HEC-GEORASΦ ɳˉʶʽʵʺ 

ˋˁˇˉˈˌ ˍˇˎ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ʶʾ˄ʰʽ ʹ ʶ˅ʰʴ˖ʴʺ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʸ˗˄ʹˌ ˇʽ ʶˉʽ˂ʶʴ˃ʷ˄ʶˌ ʵʽʰˍˇ˃ʷˌ ˉˊʷˉʶʽ ˄ʰ 

ˁʰ˂ˏˉˍˇˎ˄ ˈ˂ʹ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʲˇʹʻʹʻʶʾ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ˄ʰ ˉ˂ʹ˃˃ˎˊʾˋʶʽ ˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ 

ˉʶʵʾʰ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʶʽˁˈ˄ʰΦ 

 

ɳʽˁˈ˄ʰ 20: ʁʻˈ˄ʶˌ ɽˇʴʽˋ˃ʽˁˇˏ ɲʽʰ˔ʶʾˊʽˋʹˌΣ ʁˊʽʸˇ˄ˍʽˇʴˊʰ˒ʾʰˌ ˁʰʽ ɲʽʰˍˇ˃˗˄Φ 
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ɾʶˍʱ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍ˖˄ ʴʶ˖˃ʶˍˊʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˍʹˌ ˂ʶˁʱ˄ʹˌ ʰˉˇˊˊˇʺˌ ˁʰʽ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˍʹˌ 

ˎ˒ʽˋˍʱ˃ʶ˄ʹˌ ʵʽʶˎʻʷˍʹˋʹˌ ʰˉˇʵʾʵˇ˄ˍʰʽ ˇʽ ˋˎ˄ˍʶ˂ʶˋˍʷˌ ˍˊʰ˔ˏˍʹˍʰˌ ˁʰˍʱ aŀƴƴƛƴƎ ˋˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ˍ˃ʺ˃ʰˍʰ 

ˍ˖˄ ʵʽʰˍˇ˃˗˄Φ ɳˉʽ˂ʷʴˇ˄ˍʰʽ ˍʽ˃ʷˌ ˍ˖˄ ˋˎ˄ˍʶ˂ʶˋˍ˗˄ ˉˇˎ ˄ʰ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋˍʹ ˒ˏˋʹ ˁʰʽ ˍʹ˄ ˁʰˍʱˋˍʰˋʹ ˍ˖˄ 

ʶˉʽ˒ʰ˄ʶʽ˗˄ ˍʹˌ ˁˇʾˍʹˌΦ ɴˍˋʽ ʴʽʰ ˍʽˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˊˇʺˌ ˉˇˎ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ʶ˄ˍˈˌ ˍ˖˄ ˉˊʰ˄˗˄ ˍˇˎ ˊʷ˃ʰˍˇˌ ʺ ˍˇˎ 

ˍʶ˔˄ʽˁˇˏ ˁʰʽ ˍʹˌ ˁˏˊʽʰˌ ˃ˇ˄ˇʵʽʱˋˍʰˍʹˌ ˊˇʺˌ ˍˇˉˇʻʶˍʶʾˍʰʽ n =0.035 h ˄ˍʾˋˍˇʽ˔ʰ ʶ˄˗ ʴʽʰ ˍʽˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ʶˁˍˈˌ 

ˍʹˌ ʵʽʰ˃ˇˊ˒˖˃ʷ˄ʹˌ ˁˇʾˍʹˌ ˍˇˉˇʻʶˍʶʾˍʰʽ n=0.045. 

ʁʽ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˍʽ˃ʷˌ ˍˇˎ ˋˎ˄ˍʶ˂ʶˋˍʺ ʆˊʰ˔ˏˍʹˍʰˌ ˋˎ˄ʽˋˍ˗˄ˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊʰ  ˎʵˊʰˎ˂ʽˁʱ ʶʴ˔ʶʽˊʾʵʽʰ ʰ˂˂ʱ 

ˁʰʽ ʰˉˈ ˍˇˎˌ ˁʰ˄ˇ˄ʽˋ˃ˇˏˌ ˍ˖˄ ʁɾʁɳκɮʅʇɳʁΦ 

 

ʇʵˊʰˎ˂ʽˁʺ ʶˉʾ˂ˎˋʹ I9/-w!{ ˁʰʽ ʶ˅ʰʴ˖ʴʺ ʰˎˍ˗˄ ˋˍˇ ˎˉˇ˃ʶ˄ˇˏ RAS Mapper 

ɾʶˍʱ ˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍ˖˄ ʵʽʰˍˇ˃˗˄Σ ˍ˖˄ ˋˎ˄ˍʶ˂ʶˋˍ˗˄ ˍˊʰ˔ˏˍʹˍʰ ʰ˂˂ʱ ˁʰʽ ˍ˖˄ ˇˊʽʰˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˊˇʺˌΣ ˍˇ 

˂ˇʴʽˋ˃ʽˁˈ ˎˉˇ˂ˇʴʾʸʶʽ ʰ˄ʱ ʵʽʰˍˇ˃ʺ ˍʹ˄ ˉ˂ʹ˃˃ˎˊʽˁʺ ˋˍʱʻ˃ʹ ʴʽʰ ˍʹ˄ ˉʰˊˇ˔ʺ ˍ˖˄ 517,50 ˁ ˎʲʽˁ˗˄ ˃ʷˍˊ˖˄ ʰ˄ʱ 

ʵʶˎˍʶˊˈ˂ʶˉˍˇ ˉˇˎ ʷ˔ˇˎ˃ʶ ʶʽˋʱʴʶʽΦ ɮˎˍʺ ʹ ˉ˂ʹ˃˃ˎˊʽˁʺ ˋˍʱʻ˃ʹ ʹ ˇˉˇʾʰ ʵʾ˄ʶʽ ˍˇ ʶˏˊˇˌ ˎʵˊʰˎ˂ʽˁʺˌ 

ˁʰˍʱ˂ʹ˕ʹˌ ˋʶ ˁʱʻʶ ʵʽʰˍˇ˃ʺ ˎˉˇ˂ˇʴʽˋ˃ˇˏΣ ʰˉˇʵʾʵʶʽ ˃ʶ ˍʹ ˋˏ˄ʵʶˋʹ ˍ˖˄ ˋʹ˃ʶʾ˖˄ ˍˇ˃ʺˌ ˍʹˌ ˋˍʱʻ˃ʹˌ ˏʵʰˍˇˌ 

˃ʶ ˍˇ ˒ˎˋʽˁˈ ʷʵʰ˒ˇˌ ˍʽˌ ˍʶʻ˂ʰˋ˃ʷ˄ʶˌ ʴˊʰ˃˃ʷˌ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ ˉˇ˂ˏʴ˖˄ˇ ˍʹˌ ʸ˗˄ʹˌ ˉ˂ʹ˃˃ˏˊʰˌΦ ɶ ʸ˗˄ʹ 

ˉ˂ʹ˃˃ˏˊʰˌ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʰˉˈ ˍˇ ˂ˇʴʽˋ˃ʽˁˈ ˃ʶ ˍˇ ˎˉˇ˃ʶ˄ˇˏ RAS Mapper ʰ˒ˇˏ ˉˊ˗ˍʰ ʶʽˋʰ˔ʻʶʾ ˋʶ ʰˎˍˈ ˍˇ 

˕ʹ˒ʽʰˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʵʱ˒ˇˎˌ ˋʶ ˃ˇˊ˒ʺ Float Raster.  

ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶ ʹ ʶˉʾ˂ˎˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˋˎ˄ʻʺˁʶˌ ˎˉˇˁˊʾˋʽ˃ʹˌ ˊˇʺˌ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʶˉʾ˂ˎˋʹˌ ʴʽʰ ˁʱʻʶ ʵʽʰˍˇ˃ʺ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ʶˉˈ˃ʶ˄ˇ ˉʾ˄ʰˁʰΥ 

ʃʾ˄ʰˁʰˌΥ ʇʵˊʰˎ˂ʽˁˇʾ ʇˉˇ˂ˇʴʽˋ˃ˇʾ ʰ˄ʱ ɲʽʰˍˇ˃ʺ 

River 
Sta 

Q 
Total 

Min Ch 
El 

W.S. 
Elev 

Crit 
W.S. 

E.G. 
Elev 

E.G. 
Slope 

Vel 
Chnl 

Flow 
Area 

Top 
Width 

Froude 
# Chl 

 (m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

740.72 517.50 144.39 151.22  152.33 0.00537 4.66 111.04 27.88 0.75 

730.73 517.50 144.38 151.36  152.21 0.00378 4.07 127.19 30.90 0.64 

720.72 517.50 144.37 151.51  152.10 0.00234 3.39 152.79 35.90 0.52 

710.72 517.50 144.06 151.64  152.02 0.00134 2.73 189.77 40.45 0.40 

700.72 517.50 143.85 151.55  152.00 0.00162 2.96 175.57 39.08 0.44 

690.72 517.50 143.65 151.56  151.98 0.00146 2.87 181.18 40.18 0.42 

680.72 517.50 143.54 151.61  151.94 0.00104 2.54 204.91 43.06 0.36 

669.75 517.50 143.38 151.60  151.92 0.00107 2.53 204.88 42.70 0.37 

659.75 517.50 143.19 151.56  151.91 0.00109 2.63 198.36 42.81 0.37 

649.75 517.50 143.00 151.54  151.90 0.00110 2.65 197.85 43.79 0.37 

639.75 517.50 142.81 151.55  151.88 0.00109 2.52 205.25 43.92 0.37 

629.75 517.50 142.62 151.58  151.85 0.00079 2.30 226.13 43.67 0.32 

619.75 517.50 142.45 151.58  151.84 0.00077 2.28 229.32 44.60 0.31 

609.75 517.50 142.27 151.59  151.83 0.00073 2.22 254.15 59.14 0.30 

599.75 517.50 142.10 151.44  151.81 0.00106 2.72 205.81 54.12 0.36 

589.75 517.50 141.92 151.38  151.79 0.00127 2.90 194.10 49.32 0.39 

579.75 517.50 141.73 151.38  151.77 0.00114 2.83 197.68 50.60 0.37 

569.75 517.50 141.55 151.38  151.76 0.00102 2.74 203.15 48.09 0.35 

559.75 517.50 141.34 151.39  151.74 0.00096 2.64 210.09 48.89 0.34 
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River 
Sta 

Q 
Total 

Min Ch 
El 

W.S. 
Elev 

Crit 
W.S. 

E.G. 
Elev 

E.G. 
Slope 

Vel 
Chnl 

Flow 
Area 

Top 
Width 
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556.38 517.50 141.27 151.40  151.73 0.00092 2.58 214.29 52.16 0.33 

551.38 517.50 141.18 151.42  151.72 0.00082 2.46 227.76 60.59 0.32 

546.38 517.50 141.13 151.43  151.70 0.00076 2.35 241.86 60.02 0.31 

540.70 517.50 141.09 151.40  151.70 0.00090 2.46 230.32 60.51 0.32 

536.86 517.50 141.03 151.26  151.68 0.00119 2.98 207.39 61.76 0.35 

531.30 517.50 140.96 151.27 147.00 151.66 0.00111 2.87 214.80 60.41 0.34 

529.00 Culvert          

526.27 517.50 140.90 148.35  148.72 0.00133 2.70 191.96 38.89 0.39 

520.73 517.50 140.83 148.36  148.70 0.00118 2.60 198.74 40.91 0.38 

516.80 517.50 140.77 148.12  148.67 0.00235 3.29 157.34 38.68 0.52 

511.80 517.50 140.71 148.02  148.65 0.00282 3.53 146.76 36.29 0.56 

506.80 517.50 140.64 147.85  148.62 0.00338 3.89 133.11 31.50 0.60 

501.80 517.50 140.58 147.62  148.58 0.00426 4.35 118.86 27.95 0.67 

495.93 517.50 140.51 147.42  148.54 0.00523 4.68 110.61 26.24 0.73 

490.93 517.50 140.45 147.47  148.49 0.00474 4.47 115.67 26.82 0.69 

485.93 517.50 140.38 147.62  148.39 0.00356 3.87 133.70 31.95 0.60 

480.93 517.50 140.30 147.72 146.26 148.33 0.00282 3.46 149.59 36.60 0.55 

475.93 517.50 140.21 147.74 146.33 148.30 0.00270 3.29 157.25 40.57 0.53 

470.93 517.50 140.12 147.75 146.37 148.27 0.00272 3.20 161.56 43.62 0.53 

468.17 517.50 140.07 147.40 146.51 148.23 0.00457 4.03 128.33 35.09 0.67 

463.17 517.50 139.99 147.30 146.49 148.20 0.00505 4.20 123.07 33.70 0.70 

458.17 517.50 139.90 147.06 146.59 148.15 0.00657 4.65 112.87 34.24 0.80 

456.73 517.50 139.87 147.14 146.56 148.10 0.00603 4.34 119.11 35.84 0.76 

451.73 517.50 139.78 147.20 146.45 148.04 0.00484 4.08 128.90 38.70 0.69 

446.73 517.50 139.68 146.64 146.64 147.96 0.00727 5.67 116.38 39.44 0.76 

441.73 517.50 139.59 146.37 146.37 147.63 0.00749 5.61 118.87 41.04 0.75 

436.85 517.50 139.50 146.11 146.11 147.29 0.00690 5.41 124.45 45.96 0.76 

434.24 517.50 139.46 146.08 146.08 147.17 0.00634 5.22 132.47 53.13 0.73 

429.25 517.50 139.37 145.85 145.85 147.00 0.00576 5.06 129.46 57.17 0.73 

424.24 517.50 139.28 146.12 145.33 146.77 0.00333 3.91 167.47 59.36 0.55 

419.24 517.50 139.18 146.21 145.03 146.71 0.00230 3.44 190.69 63.03 0.48 

413.66 517.50 139.07 146.08 145.15 146.68 0.00273 3.67 171.00 59.66 0.53 

408.46 517.50 138.94 146.12 145.00 146.64 0.00243 3.43 179.95 58.54 0.50 

400.42 517.50 138.80 146.18 144.60 146.59 0.00175 3.04 198.99 58.15 0.44 

398.88 517.50 138.79 146.07 144.69 146.58 0.00226 3.35 178.63 51.57 0.49 

396.61 517.50 138.77 146.12 144.72 146.55 0.00201 3.13 192.22 53.45 0.46 

391.61 517.50 138.73 146.03 144.91 146.53 0.00268 3.43 176.77 51.28 0.51 

386.81 517.50 138.69 145.94 144.89 146.51 0.00296 3.65 166.09 47.82 0.54 

381.81 517.50 138.65 145.90 144.76 146.50 0.00275 3.66 163.77 45.31 0.53 

376.81 517.50 138.61 145.83 144.67 146.48 0.00276 3.79 157.73 42.34 0.54 

371.81 517.50 138.56 145.81 144.51 146.46 0.00258 3.78 156.66 40.25 0.53 

366.81 517.50 138.52 145.78 144.39 146.45 0.00253 3.82 153.87 38.09 0.53 

364.38 517.50 138.51 145.63 144.54 146.43 0.00321 4.17 141.56 36.48 0.58 

359.38 517.50 138.47 145.50 144.59 146.40 0.00381 4.44 133.78 35.41 0.61 

354.38 517.50 138.43 144.72 144.72 146.30 0.00803 5.82 100.99 32.08 0.85 

349.88 517.50 138.39 144.67 144.56 146.20 0.00742 5.65 101.26 31.01 0.84 

344.88 517.50 138.35 145.02 144.06 146.01 0.00401 4.52 124.26 32.17 0.64 
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339.88 517.50 138.30 145.10 143.71 145.95 0.00316 4.14 132.88 31.80 0.58 

334.88 517.50 138.27 145.19 143.24 145.89 0.00234 3.74 146.62 33.92 0.51 

332.04 517.50 138.27 145.23 143.46 145.87 0.00225 3.70 166.77 51.23 0.49 

327.04 517.50 138.25 145.34 144.00 145.80 0.00186 3.35 195.35 53.99 0.44 

320.90 517.50 138.23 145.45 143.71 145.74 0.00136 2.76 237.58 59.02 0.35 

315.90 517.50 138.21 145.50 143.27 145.71 0.00092 2.42 272.58 60.53 0.31 

310.90 517.50 138.16 145.50 143.14 145.71 0.00088 2.34 275.85 59.61 0.30 

307.40 517.50 138.13 145.46 143.36 145.70 0.00118 2.55 250.18 56.56 0.34 

302.40 517.50 138.08 145.42 143.49 145.69 0.00136 2.69 238.01 55.54 0.36 

297.40 517.50 138.03 145.47 143.25 145.66 0.00104 2.32 273.55 62.37 0.31 

292.40 517.50 137.98 145.53  145.63 0.00054 1.78 388.58 97.83 0.24 

287.40 517.50 137.93 145.54  145.62 0.00044 1.62 427.65 100.08 0.20 

282.40 517.50 137.88 145.55  145.62 0.00040 1.53 456.62 110.85 0.19 

277.40 517.50 137.83 145.55  145.61 0.00033 1.32 489.52 119.15 0.18 

275.70 517.50 137.81 145.33  145.59 0.00143 2.74 249.61 69.57 0.38 

270.70 517.50 137.76 144.90  145.54 0.00300 4.04 168.19 52.18 0.55 

265.08 517.50 137.72 145.23  145.39 0.00077 2.15 304.82 72.21 0.29 

260.42 517.50 137.67 145.22  145.39 0.00072 2.15 302.81 69.19 0.28 

255.42 517.50 137.64 145.09  145.37 0.00113 2.71 234.44 51.78 0.36 

252.09 517.50 137.61 145.11  145.36 0.00095 2.51 252.21 54.19 0.33 

246.77 517.50 137.57 145.14  145.34 0.00075 2.29 287.20 65.20 0.30 

242.18 517.50 137.54 145.01  145.32 0.00122 2.73 225.34 48.99 0.36 

237.18 517.50 137.49 144.86  145.30 0.00177 3.26 189.86 44.86 0.44 

232.18 517.50 137.44 144.89  145.28 0.00168 3.18 205.38 50.74 0.43 

226.62 517.50 137.38 144.88  145.27 0.00165 3.15 203.52 49.58 0.43 

221.62 517.50 137.33 144.90  145.25 0.00140 2.97 213.33 48.94 0.40 

216.69 517.50 137.29 145.02  145.19 0.00077 2.24 310.09 80.56 0.30 

211.69 517.50 137.24 144.99  145.18 0.00084 2.33 289.42 71.47 0.31 

206.06 517.50 137.18 144.98  145.18 0.00088 2.37 284.51 70.22 0.31 

201.06 517.50 137.13 144.97  145.17 0.00101 2.35 276.77 68.94 0.33 

196.06 517.50 137.08 144.97  145.17 0.00099 2.29 279.51 68.70 0.32 

192.89 517.50 137.06 144.98  145.16 0.00089 2.19 287.94 67.76 0.30 

187.89 517.50 137.05 144.98  145.15 0.00080 2.12 296.68 67.22 0.29 

182.89 517.50 137.03 144.97  145.15 0.00082 2.19 290.06 65.32 0.30 

177.89 517.50 137.01 144.95  145.14 0.00085 2.25 282.89 63.58 0.31 

172.89 517.50 136.99 144.93  145.13 0.00091 2.34 274.20 61.74 0.32 

167.08 517.50 136.97 144.91  145.13 0.00095 2.41 267.89 61.63 0.33 

162.08 517.50 136.95 144.90  145.12 0.00099 2.45 263.88 62.07 0.34 

157.08 517.50 136.93 144.86  145.11 0.00112 2.59 249.48 58.41 0.35 

152.08 517.50 136.91 144.85  145.11 0.00108 2.60 248.16 66.83 0.35 

147.08 517.50 136.89 144.86  145.10 0.00088 2.47 263.55 76.05 0.32 

142.08 517.50 136.87 144.85  145.09 0.00075 2.37 268.57 73.85 0.31 

138.15 517.50 136.86 144.86  145.09 0.00069 2.32 282.52 76.01 0.30 

133.15 517.50 136.84 144.88  145.07 0.00060 2.19 311.99 78.93 0.28 

128.15 517.50 136.80 144.86  145.07 0.00070 2.35 297.34 74.75 0.30 

123.15 517.50 136.77 144.83  145.06 0.00083 2.52 283.44 70.48 0.32 

118.15 517.50 136.73 144.81  145.06 0.00089 2.63 275.08 66.70 0.34 
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113.15 517.50 136.69 144.81  145.05 0.00095 2.68 272.59 65.85 0.34 

108.15 517.50 136.64 144.81  145.04 0.00087 2.48 271.09 64.99 0.33 

104.18 517.50 136.61 144.80  145.04 0.00084 2.47 271.70 64.04 0.33 

99.18 517.50 136.56 144.80  145.04 0.00082 2.46 274.31 63.89 0.32 

94.18 517.50 136.44 144.80  145.03 0.00081 2.46 276.37 64.40 0.32 

88.05 517.50 136.28 144.80  145.03 0.00078 2.45 279.43 64.20 0.31 

83.05 517.50 136.16 144.80  145.02 0.00072 2.39 287.81 65.59 0.30 

78.05 517.50 136.02 144.80  145.01 0.00066 2.36 293.16 65.77 0.29 

73.05 517.50 135.97 144.80  145.01 0.00067 2.37 293.68 66.60 0.30 

68.05 517.50 135.91 144.82  145.00 0.00059 2.20 314.97 70.68 0.28 

63.05 517.50 135.86 144.83  144.99 0.00056 2.23 336.64 73.42 0.26 

61.54 517.50 135.85 144.76  144.98 0.00077 2.56 290.30 66.11 0.30 

56.54 517.50 135.81 144.81  144.96 0.00052 2.11 339.57 62.83 0.25 

51.54 713.50 135.75 144.68  144.94 0.00059 2.41 345.07 60.02 0.29 

46.54 713.50 135.40 144.37  144.91 0.00217 3.86 245.13 60.02 0.48 

44.00 713.50 134.79 144.30 143.08 144.89 0.00358 4.18 224.47 60.03 0.48 

40.00 Culvert          

37.10 713.50 134.85 143.59  144.49 0.00491 5.10 191.96 58.56 0.62 

36.00 713.50 134.79 143.08 143.08 144.42 0.00993 6.22 153.95 54.44 0.78 

32.10 713.50 134.27 141.23 141.23 143.06 0.00664 6.11 129.52 42.55 0.85 

27.10 713.50 134.09 140.44 140.44 142.57 0.00854 6.48 113.08 35.28 0.94 

 

ɮˉˈ ˍˇ˄ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ˉʾ˄ʰˁʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˃ʷʴʶʻˇˌ ˍʹˌ ʰ˅ʽˇˉʽˋˍʾʰˌ ˍʹˌ ˎʵˊʰˎ˂ʽˁʺˌ ʶˉʾ˂ˎˋʹˌ ʰˉˇˍʶ˂ʶʾ 

ʹ ˍʰ˔ˏˍʹˍʰˌ ˊˇʺˌ ʹ ˇˉˇʾʰ ˋˍˇ ˁˎˊʾ˖ˌ ˍ˃ʺ˃ʰ ˍ˖˄ ʵʽʰˍˇ˃˗˄ (ʰ˒ʰʽˊ˗˄ˍʰˌ р ʵʽʰˍˇ˃ʷˌ ˋˍʹ˄ ʰˊ˔ʺ ˁʰʽ ˋˍˇ ˍʷ˂ˇˌ 

ˍʹˌ ʶˉʾ˂ˎˋʹˌ) ̄ ʰˊˇˎˋʽʱʸˇˎ˄ ˃ʷˋˇ ˈˊˇ ˍʰ˔ˏˍʹˍʰ ˊˇʺ ̩оΦло ˃ʷˍˊʰ ʰ˄ʱ ʵʶˎˍʶˊˈ˂ʶˉˍˇ. ʋʰˊʰˁˍʹˊʽˋˍʽˁʺ ʶʾ˄ʰʽ 

ʹ ʶˉˈ˃ʶ˄ʹ ɳʽˁˈ˄ʰ но ˍˇˎ ʵʽʰʴˊʱ˃˃ʰˍˇˌ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˊˇʺˌ ˈˉ˖ˌ ˍʹ˄ ʶ˅ʱʴʶʽ ˍˇ ˂ˇʴʽˋ˃ʽˁˈΦ 

ɳʽˁˈ˄ʰ 26Υ ɲʽʱʴˊʰ˃˃ʰ ˍ˖˄ ˍʰ˔ˎˍʺˍ˖˄ ˊˇʺˌ HEC-RAS 
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ɳʽˁˈ˄ʰ 27: ɲʽʱʴˊʰ˃˃ʰ ˍʰ˔ˏˍʹˍʰˌ ˊˇʺˌ ˃ʶˍʱ ˍʹ˄ ʰ˒ʰʾˊʶˋʹ ˍ˖˄ ʰˁˊʰʾ˖˄ ɻ ʽʰˍˇ˃˗˄Φ 
 

ɶ ʰ˄ʰ˒ˇˊʱ ˋˍˇ ʶ˅ʰʴˈ˃ʶ˄ˇ ˍʹˌ ˎˉˇ˂ˇʴʽˋ˃ʷ˄ʹˌ ˍʰ˔ˏˍʹˍʰˌ ˊˇʺˌ ʴʾ˄ʶˍʰʽ ʴʽʰ ˄ʰ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˈˍʽ ʹ ʶˉʾ˂ˎˋʹ 

ʷ˔ʶʽ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˃ʶ ˋˎ˄ʻʺˁʶˌ ˎˉʷˊ ˍʹˌ ʰˋ˒ʰ˂ʶʾʰˌ ˁʰʻ˗ˌ ˇʽ ʶ˅ʰʴˈ˃ʶ˄ʶˌ ˍʰ˔ˏˍʹˍʶˌ ˊˇʺˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ 

˔ʰˊʰˁˍʹˊʽˋˍˇˏ˄ ʴʽʰ ˍˇ ˃ʷʴʶʻˇˌ ˍʹˌ ˉʰˊˇ˔ʺˌ ˋ˔ʶʵʽʰˋ˃ˇˏ ˁʰʽ ʴʽʰ ˍʹ˄ ˁ˂ʾˋʹ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ˋˍˇ ˎˉˈ 

˃ʶ˂ʷˍʹ ˍ˃ʺ˃ʰΣ ʰˊˁʶˍʱ ˃ʽˁˊʷˌΦ ɳ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ʷ˄ʰ ˊʷ˃ʰ ˃ʶ ˍʹ˄ ˁʰ˂ˇˁʰʽˊʽ˄ʺ ʲ˂ʱˋˍʹˋʹ ʶ˄ˍˈˌ ˍʹˌ ˁˇʾˍʹˌ ˃ʽˁˊ˗˄ 

ʵʶ˄ʵˊˎ˂˂ʾ˖˄ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ʊ˖ˍˇʴˊʰ˒ʽˁʺ ʆʶˁ˃ʹˊʾ˖ˋʹ ˋˍˇ ʃʰˊʱˊˍʹ˃ʰ ʺ ˍʹ˄ ˊˇʺ ˇˊʴʰ˄ʽˁ˗˄ 

˒ʶˊˍ˗˄ ˎ˂ʽˁ˗˄ ʰˉˈ ˍʽˌ ʰ˄ʱ˄ˍʹ ˉˎˊʾˁʰˎˋˍʶˌ ˂ʶˁʱ˄ʶˌ ʰˉˇˊˊˇʺˌ ˈˉ˖ˌ ˍˇ ˍ˃ʺ˃ʰ ˍ˖˄ ɸˊʰˁˇ˃ʰˁʶʵˈ˄˖˄ ˁʰʽ 

ˍʹˌ ɰʰˊˎ˃ˉˈ˃ˉʹˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʵʽˁʰʽˇ˂ˇʴʺˋˇˎ˄ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˍʰ˔ˏˍʹˍʶˌ ˊˇʺˌΦ ɱʽʰ ˍʹ˄ ʰˊˍʽˈˍʶˊʹ ˉʰˊˇˎˋʾʰˋʹ 

ˍʹˌ ̄hˊ̌ˏ ˋʰˌ ˎʵˊʰˎ˂ʽˁʺˌ ˃ʶ˂ʷˍʹˌ, ˎʵˊʰˎ˂ʽˁʺ ʶˉʾ˂ˎˋʹ ˃ʶ ˎˉʶˊˁˊʾˋʽ˃ʶˌ ˋˎ˄ʻʺˁʶˌ ˊˇʺˌ ʷ˔ʶʽ 

ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˎˍʺˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʰ ʃʰˊʰˊˍʺ˃ʰˍʰ ˍʹˌ ʆʶ˔˄ʽˁʺˌ ɴˁʻʶˋʹˌ.  

ʁ ʰ˄ˍʾˋˍˇʽ˔ˇˌ ˃ʷˋˇˌ ˈˊˇˌ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˊˇʺˌ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ 6,40 ˃ ʷˍˊʰ ʰ˄ʱ ʵʶˎˍʶˊˈ˂ʶˉˍˇ ̱ ˇ ˇˉˇʾˇ ʶˉʾˋʹˌ 

ʻʶ˖ˊʶʾˍʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˍʽ˃ʺ ʰˉˈ ˍʹ˄ ζʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʹηΦ  

ʇˉˇ˂ˇʴʾʸˇ˄ˍʰˌ ˎˉʷˊ ˍʹˌ ʰˋ˒ʰ˂ʶʾʰˌ ˃ʶ ˋˎ˄ʻʺˁʶˌ ˎˉˇˁˊʾˋʽ˃ʹˌ ˊˇʺˌ ˉˊˇˁˏˉˍʶʽ ˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˈˍʽ ˇʽ 

ʶʴˁʰˍʰˋˍʱˋʶʽˌ ˉʰˊʰʴ˖ʴʺˌ ʷˍˇʽ˃ˇˎ ˋˁˎˊˇʵʷ˃ʰˍˇˌ ˍʹˌ ɼʁʇʄʁʅ ɮɳ ˃ʶ ˍʰ ˎ˒ʽˋˍʱ˃ʶ˄ʰ ˍʶ˔˄ʽˁʱ ʷˊʴʰ 

ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʺˌ ˉˊˇˋˍʰˋʾʰˌ ˁʰʽ ˍʽˌ ˉʰˊʰʵˇ˔ʷˌ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˉʶˊʽˈʵˇˎ ʶˉʰ˄ʰ˒ˇˊʱˌ рл 

ʷˍʹ ʵʶ˄ ˁʽ˄ʵˎ˄ʶˏˇˎ˄ ʰˉˈ ˉ˂ˎ˃˃ˎˊʽˁˈ ˁʾ˄ʵˎ˄ˇΦ  

 

10.3 ɱˊʰ˃˃ʺ ʃ˂ʹ˃˃ˏˊʰˌ  

ɾʶˍʱ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˍʹˌ ˉ˂ʹ˃˃ˎˊʽˁʺˌ ʸ˗˄ʹˌΣ ʴʾ˄ʶˍʰʽ ˃ʽʰ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʶ˅ʰʴˈ˃ʶ˄ʹˌ ʴˊʰ˃˃ʺˌ ˗ˋˍʶ ˄ʰ 

˃ʶʽ˖ʻˇˏ˄ ˇʽ ˁˇˊˎ˒ʷˌ ʰˎˍʺˌΦ ʅˍˇ˄ ˉʾ˄ʰˁʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˇʽ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˋʶ ɳɱʅɮут ˍ˖˄ 

ˁˇˊˎ˒˗˄ ˍʹˌ ʴˊʰ˃˃ʺˌ ˇˊʽˇʻʷˍʹˋʹˌΦ ʁʽ ˎʵˊʰˎ˂ʽˁˇʾ ˎˉˇ˂ˇʴʽˋ˃ˇʾ ˃ʶ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˃ʶʴʷʻʹ ˍ́ ˌ 

ˎʵˊʰˎ˂ʽˁʺˌ ʶˉʾ˂ˎˋʹˌ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ ʃʰˊʱˊˍʹ˃ʰ ɮ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶ˄˗ ˍʰ ˋ˔ʷʵʽʰ ˉˇˎ ˍʹ˄ ˋˎ˄ˇʵʶˏˇˎ˄ ʶʾ˄ʰʽ 

ʹ ˇˊʽʸˇ˄ˍʽˇʴˊʰ˒ʾʰ ˍ˖˄ ˂ʶˁʰ˄˗˄ ʰˉˇˊˊˇʺˌΣ ʹ ˇˊʽʸˇ˄ˍʽˇʴˊʰ˒ʾʰ ˍ˖˄ ʵʽʰˍˇ˃˗˄Σ ʹ ˃ʹˁˇˍˇ˃ʺ ˁʰʽ ˇʽ ʵʽʰˍˇ˃ʷˌ 

ˍʹˌ ˎʵˊʰˎ˂ʽˁʺˌ ʶˉʾ˂ˎˋʹˌΦ 

y = -0.0087x + 3.5896
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ɳʽˁˈ˄ʰ 23Υ ɮˉˈˋˉʰˋ˃ʰ ʁˊʽʸˇ˄ˍʽˇʴˊʰ˒ʾʰˌ ʁΦ2 όɱˊʰ˃˃ʺ ʃ˂ʹ˃˃ˏˊʰˌύ 
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ʅʇɿʆɳʆɮɱɾɳɿɳʅ ɼʁʄʇʊʍɿ ɱʄɮɾɾɶʅ ʁʄɹʁɸɳʆɶʅɶʅ 

ɮκɮ ʋ ʇ 

ʃм 478967.07 4213980.56 

ʃн 478961.83 4213978.36 

ʃо 478955.38 4213975.58 

ʃп 478940.30 4213977.01 

ʃр 478926.83 4213973.07 

ʃс 478909.77 4213970.59 

ʃт 478904.14 4213971.32 

ʃу 478879.13 4213979.33 

ʃф 478874.07 4213980.54 

ʃмл 478855.21 4213973.56 

ʃмм 478843.57 4213938.38 

ʃмн 478836.77 4213919.05 

ʃмо 478837.41 4213894.54 

ʃмп 478838.33 4213874.48 

ʃмр 478864.16 4213876.55 

ʃмс 478868.75 4213873.05 

ʃмт 478864.71 4213866.73 

ʃму 478875.49 4213859.97 

ʃмф 478859.92 4213845.80 

ʃнл 478843.19 4213827.16 

ʃн1 478841.86 4213827.84 

 

 

 

 

 

ʁ ɾʹ˔ʰ˄ʽˁˈˌ 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʃɮʄɮʄʆɶɾɮ ! 

ɮʃʁʆɳɽɳʅɾɮʆɮ ɳʃɹɽʇʅɶʅ I9/-RAS 

όʇʃOɼʄɹʅɹɾɶ ʄʁɶύ 

 

  



ʃɮʄɮʄʆɶɾɮ ɮ 

ɮʃʁʆɳɽɳʅɾɮʆɮ ɳʃɹɽʇʅɶʅ HEC-RAS όʇʃʁɼʄɹʅɹɾɶ ʄʁɶ) 

- ɮ1 - 

ʃʾ˄ʰˁʰˌΥ ʇʵˊʰˎ˂ʽˁˇʾ ʇˉˇ˂ˇʴʽˋ˃ˇʾ ʰ˄ʱ ɲʽʰˍˇ˃ʺ 

Reach 
River 
Sta 

Q  
Total 

Min 
 Ch El 

W.S. 
Elev 

Crit 
W.S. 

E.G. 
Elev 

E.G. 
Slope 

Vel 
Chnl 

Flow 
Area 

Top 
Width 

Froude 
# Chl 

  (m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

KOUROS 740.72 517.50 144.39 151.22 
 

152.33 0.00537 4.66 111.04 27.88 0.75 

KOUROS 730.73 517.50 144.38 151.36 
 

152.21 0.00378 4.07 127.19 30.90 0.64 

KOUROS 720.72 517.50 144.37 151.51 
 

152.10 0.00234 3.39 152.79 35.90 0.52 

KOUROS 710.72 517.50 144.06 151.64 
 

152.02 0.00134 2.73 189.77 40.45 0.40 

KOUROS 700.72 517.50 143.85 151.55 
 

152.00 0.00162 2.96 175.57 39.08 0.44 

KOUROS 690.72 517.50 143.65 151.56 
 

151.98 0.00146 2.87 181.18 40.18 0.42 

KOUROS 680.72 517.50 143.54 151.61 
 

151.94 0.00104 2.54 204.91 43.06 0.36 

KOUROS 669.75 517.50 143.38 151.60 
 

151.92 0.00107 2.53 204.88 42.70 0.37 

KOUROS 659.75 517.50 143.19 151.56 
 

151.91 0.00109 2.63 198.36 42.81 0.37 

KOUROS 649.75 517.50 143.00 151.54 
 

151.90 0.00110 2.65 197.85 43.79 0.37 

KOUROS 639.75 517.50 142.81 151.55 
 

151.88 0.00109 2.52 205.25 43.92 0.37 

KOUROS 629.75 517.50 142.62 151.58 
 

151.85 0.00079 2.30 226.13 43.67 0.32 

KOUROS 619.75 517.50 142.45 151.58 
 

151.84 0.00077 2.28 229.32 44.60 0.31 

KOUROS 609.75 517.50 142.27 151.59 
 

151.83 0.00073 2.22 254.15 59.14 0.30 

KOUROS 599.75 517.50 142.10 151.44 
 

151.81 0.00106 2.72 205.81 54.12 0.36 

KOUROS 589.75 517.50 141.92 151.38 
 

151.79 0.00127 2.90 194.10 49.32 0.39 

KOUROS 579.75 517.50 141.73 151.38 
 

151.77 0.00114 2.83 197.68 50.60 0.37 

KOUROS 569.75 517.50 141.55 151.38 
 

151.76 0.00102 2.74 203.15 48.09 0.35 

KOUROS 559.75 517.50 141.34 151.39 
 

151.74 0.00096 2.64 210.09 48.89 0.34 

KOUROS 556.38 517.50 141.27 151.40 
 

151.73 0.00092 2.58 214.29 52.16 0.33 

KOUROS 551.38 517.50 141.18 151.42 
 

151.72 0.00082 2.46 227.76 60.59 0.32 

KOUROS 546.38 517.50 141.13 151.43 
 

151.70 0.00076 2.35 241.86 60.02 0.31 

KOUROS 540.70 517.50 141.09 151.40 
 

151.70 0.00090 2.46 230.32 60.51 0.32 

KOUROS 536.86 517.50 141.03 151.26 
 

151.68 0.00119 2.98 207.39 61.76 0.35 

KOUROS 531.30 517.50 140.96 151.27 147.00 151.66 0.00111 2.87 214.80 60.41 0.34 

KOUROS 529.00 Culvert 
         

KOUROS 526.27 517.50 140.90 148.35 
 

148.72 0.00133 2.70 191.96 38.89 0.39 

KOUROS 520.73 517.50 140.83 148.36 
 

148.70 0.00118 2.60 198.74 40.91 0.38 

KOUROS 516.80 517.50 140.77 148.12 
 

148.67 0.00235 3.29 157.34 38.68 0.52 

KOUROS 511.80 517.50 140.71 148.02 
 

148.65 0.00282 3.53 146.76 36.29 0.56 

KOUROS 506.80 517.50 140.64 147.85 
 

148.62 0.00338 3.89 133.11 31.50 0.60 

KOUROS 501.80 517.50 140.58 147.62 
 

148.58 0.00426 4.35 118.86 27.95 0.67 

KOUROS 495.93 517.50 140.51 147.42 
 

148.54 0.00523 4.68 110.61 26.24 0.73 

KOUROS 490.93 517.50 140.45 147.47 
 

148.49 0.00474 4.47 115.67 26.82 0.69 

KOUROS 485.93 517.50 140.38 147.62 
 

148.39 0.00356 3.87 133.70 31.95 0.60 

KOUROS 480.93 517.50 140.30 147.72 146.26 148.33 0.00282 3.46 149.59 36.60 0.55 

KOUROS 475.93 517.50 140.21 147.74 146.33 148.30 0.00270 3.29 157.25 40.57 0.53 

KOUROS 470.93 517.50 140.12 147.75 146.37 148.27 0.00272 3.20 161.56 43.62 0.53 

KOUROS 468.17 517.50 140.07 147.40 146.51 148.23 0.00457 4.03 128.33 35.09 0.67 

KOUROS 463.17 517.50 139.99 147.30 146.49 148.20 0.00505 4.20 123.07 33.70 0.70 

KOUROS 458.17 517.50 139.90 147.06 146.59 148.15 0.00657 4.65 112.87 34.24 0.80 



ʃɮʄɮʄʆɶɾɮ ɮ 

ɮʃʁʆɳɽɳʅɾɮʆɮ ɳʃɹɽʇʅɶʅ HEC-RAS όʇʃʁɼʄɹʅɹɾɶ ʄʁɶ) 

- ɮ2 - 

Reach 
River 
Sta 

Q  
Total 

Min 
 Ch El 

W.S. 
Elev 

Crit 
W.S. 

E.G. 
Elev 

E.G. 
Slope 

Vel 
Chnl 

Flow 
Area 

Top 
Width 

Froude 
# Chl 

  (m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

KOUROS 456.73 517.50 139.87 147.14 146.56 148.10 0.00603 4.34 119.11 35.84 0.76 

KOUROS 451.73 517.50 139.78 147.20 146.45 148.04 0.00484 4.08 128.90 38.70 0.69 

KOUROS 446.73 517.50 139.68 146.64 146.64 147.96 0.00727 5.67 116.38 39.44 0.76 

KOUROS 441.73 517.50 139.59 146.37 146.37 147.63 0.00749 5.61 118.87 41.04 0.75 

KOUROS 436.85 517.50 139.50 146.11 146.11 147.29 0.00690 5.41 124.45 45.96 0.76 

KOUROS 434.24 517.50 139.46 146.08 146.08 147.17 0.00634 5.22 132.47 53.13 0.73 

KOUROS 429.25 517.50 139.37 145.85 145.85 147.00 0.00576 5.06 129.46 57.17 0.73 

KOUROS 424.24 517.50 139.28 146.12 145.33 146.77 0.00333 3.91 167.47 59.36 0.55 

KOUROS 419.24 517.50 139.18 146.21 145.03 146.71 0.00230 3.44 190.69 63.03 0.48 

KOUROS 413.66 517.50 139.07 146.08 145.15 146.68 0.00273 3.67 171.00 59.66 0.53 

KOUROS 408.46 517.50 138.94 146.12 145.00 146.64 0.00243 3.43 179.95 58.54 0.50 

KOUROS 400.42 517.50 138.80 146.18 144.60 146.59 0.00175 3.04 198.99 58.15 0.44 

KOUROS 398.88 517.50 138.79 146.07 144.69 146.58 0.00226 3.35 178.63 51.57 0.49 

KOUROS 396.61 517.50 138.77 146.12 144.72 146.55 0.00201 3.13 192.22 53.45 0.46 

KOUROS 391.61 517.50 138.73 146.03 144.91 146.53 0.00268 3.43 176.77 51.28 0.51 

KOUROS 386.81 517.50 138.69 145.94 144.89 146.51 0.00296 3.65 166.09 47.82 0.54 

KOUROS 381.81 517.50 138.65 145.90 144.76 146.50 0.00275 3.66 163.77 45.31 0.53 

KOUROS 376.81 517.50 138.61 145.83 144.67 146.48 0.00276 3.79 157.73 42.34 0.54 

KOUROS 371.81 517.50 138.56 145.81 144.51 146.46 0.00258 3.78 156.66 40.25 0.53 

KOUROS 366.81 517.50 138.52 145.78 144.39 146.45 0.00253 3.82 153.87 38.09 0.53 

KOUROS 364.38 517.50 138.51 145.63 144.54 146.43 0.00321 4.17 141.56 36.48 0.58 

KOUROS 359.38 517.50 138.47 145.50 144.59 146.40 0.00381 4.44 133.78 35.41 0.61 

KOUROS 354.38 517.50 138.43 144.72 144.72 146.30 0.00803 5.82 100.99 32.08 0.85 

KOUROS 349.88 517.50 138.39 144.67 144.56 146.20 0.00742 5.65 101.26 31.01 0.84 

KOUROS 344.88 517.50 138.35 145.02 144.06 146.01 0.00401 4.52 124.26 32.17 0.64 

KOUROS 339.88 517.50 138.30 145.10 143.71 145.95 0.00316 4.14 132.88 31.80 0.58 

KOUROS 334.88 517.50 138.27 145.19 143.24 145.89 0.00234 3.74 146.62 33.92 0.51 

KOUROS 332.04 517.50 138.27 145.23 143.46 145.87 0.00225 3.70 166.77 51.23 0.49 

KOUROS 327.04 517.50 138.25 145.34 144.00 145.80 0.00186 3.35 195.35 53.99 0.44 

KOUROS 320.90 517.50 138.23 145.45 143.71 145.74 0.00136 2.76 237.58 59.02 0.35 

KOUROS 315.90 517.50 138.21 145.50 143.27 145.71 0.00092 2.42 272.58 60.53 0.31 

KOUROS 310.90 517.50 138.16 145.50 143.14 145.71 0.00088 2.34 275.85 59.61 0.30 

KOUROS 307.40 517.50 138.13 145.46 143.36 145.70 0.00118 2.55 250.18 56.56 0.34 

KOUROS 302.40 517.50 138.08 145.42 143.49 145.69 0.00136 2.69 238.01 55.54 0.36 

KOUROS 297.40 517.50 138.03 145.47 143.25 145.66 0.00104 2.32 273.55 62.37 0.31 

KOUROS 292.40 517.50 137.98 145.53 
 

145.63 0.00054 1.78 388.58 97.83 0.24 

KOUROS 287.40 517.50 137.93 145.54 
 

145.62 0.00044 1.62 427.65 100.08 0.20 

KOUROS 282.40 517.50 137.88 145.55 
 

145.62 0.00040 1.53 456.62 110.85 0.19 

KOUROS 277.40 517.50 137.83 145.55 
 

145.61 0.00033 1.32 489.52 119.15 0.18 

KOUROS 275.70 517.50 137.81 145.33 
 

145.59 0.00143 2.74 249.61 69.57 0.38 

KOUROS 270.70 517.50 137.76 144.90 
 

145.54 0.00300 4.04 168.19 52.18 0.55 

KOUROS 265.08 517.50 137.72 145.23 
 

145.39 0.00077 2.15 304.82 72.21 0.29 



ʃɮʄɮʄʆɶɾɮ ɮ 

ɮʃʁʆɳɽɳʅɾɮʆɮ ɳʃɹɽʇʅɶʅ HEC-RAS όʇʃʁɼʄɹʅɹɾɶ ʄʁɶ) 

- ɮ3 - 

Reach 
River 
Sta 

Q  
Total 

Min 
 Ch El 

W.S. 
Elev 

Crit 
W.S. 

E.G. 
Elev 

E.G. 
Slope 

Vel 
Chnl 

Flow 
Area 

Top 
Width 

Froude 
# Chl 

  (m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

KOUROS 260.42 517.50 137.67 145.22 
 

145.39 0.00072 2.15 302.81 69.19 0.28 

KOUROS 255.42 517.50 137.64 145.09 
 

145.37 0.00113 2.71 234.44 51.78 0.36 

KOUROS 252.09 517.50 137.61 145.11 
 

145.36 0.00095 2.51 252.21 54.19 0.33 

KOUROS 246.77 517.50 137.57 145.14 
 

145.34 0.00075 2.29 287.20 65.20 0.30 

KOUROS 242.18 517.50 137.54 145.01 
 

145.32 0.00122 2.73 225.34 48.99 0.36 

KOUROS 237.18 517.50 137.49 144.86 
 

145.30 0.00177 3.26 189.86 44.86 0.44 

KOUROS 232.18 517.50 137.44 144.89 
 

145.28 0.00168 3.18 205.38 50.74 0.43 

KOUROS 226.62 517.50 137.38 144.88 
 

145.27 0.00165 3.15 203.52 49.58 0.43 

KOUROS 221.62 517.50 137.33 144.90 
 

145.25 0.00140 2.97 213.33 48.94 0.40 

KOUROS 216.69 517.50 137.29 145.02 
 

145.19 0.00077 2.24 310.09 80.56 0.30 

KOUROS 211.69 517.50 137.24 144.99 
 

145.18 0.00084 2.33 289.42 71.47 0.31 

KOUROS 206.06 517.50 137.18 144.98 
 

145.18 0.00088 2.37 284.51 70.22 0.31 

KOUROS 201.06 517.50 137.13 144.97 
 

145.17 0.00101 2.35 276.77 68.94 0.33 

KOUROS 196.06 517.50 137.08 144.97 
 

145.17 0.00099 2.29 279.51 68.70 0.32 

KOUROS 192.89 517.50 137.06 144.98 
 

145.16 0.00089 2.19 287.94 67.76 0.30 

KOUROS 187.89 517.50 137.05 144.98 
 

145.15 0.00080 2.12 296.68 67.22 0.29 

KOUROS 182.89 517.50 137.03 144.97 
 

145.15 0.00082 2.19 290.06 65.32 0.30 

KOUROS 177.89 517.50 137.01 144.95 
 

145.14 0.00085 2.25 282.89 63.58 0.31 

KOUROS 172.89 517.50 136.99 144.93 
 

145.13 0.00091 2.34 274.20 61.74 0.32 

KOUROS 167.08 517.50 136.97 144.91 
 

145.13 0.00095 2.41 267.89 61.63 0.33 

KOUROS 162.08 517.50 136.95 144.90 
 

145.12 0.00099 2.45 263.88 62.07 0.34 

KOUROS 157.08 517.50 136.93 144.86 
 

145.11 0.00112 2.59 249.48 58.41 0.35 

KOUROS 152.08 517.50 136.91 144.85 
 

145.11 0.00108 2.60 248.16 66.83 0.35 

KOUROS 147.08 517.50 136.89 144.86 
 

145.10 0.00088 2.47 263.55 76.05 0.32 

KOUROS 142.08 517.50 136.87 144.85 
 

145.09 0.00075 2.37 268.57 73.85 0.31 

KOUROS 138.15 517.50 136.86 144.86 
 

145.09 0.00069 2.32 282.52 76.01 0.30 

KOUROS 133.15 517.50 136.84 144.88 
 

145.07 0.00060 2.19 311.99 78.93 0.28 

KOUROS 128.15 517.50 136.80 144.86 
 

145.07 0.00070 2.35 297.34 74.75 0.30 

KOUROS 123.15 517.50 136.77 144.83 
 

145.06 0.00083 2.52 283.44 70.48 0.32 

KOUROS 118.15 517.50 136.73 144.81 
 

145.06 0.00089 2.63 275.08 66.70 0.34 

KOUROS 113.15 517.50 136.69 144.81 
 

145.05 0.00095 2.68 272.59 65.85 0.34 

KOUROS 108.15 517.50 136.64 144.81 
 

145.04 0.00087 2.48 271.09 64.99 0.33 

KOUROS 104.18 517.50 136.61 144.80 
 

145.04 0.00084 2.47 271.70 64.04 0.33 

KOUROS 99.18 517.50 136.56 144.80 
 

145.04 0.00082 2.46 274.31 63.89 0.32 

KOUROS 94.18 517.50 136.44 144.80 
 

145.03 0.00081 2.46 276.37 64.40 0.32 

KOUROS 88.05 517.50 136.28 144.80 
 

145.03 0.00078 2.45 279.43 64.20 0.31 

KOUROS 83.05 517.50 136.16 144.80 
 

145.02 0.00072 2.39 287.81 65.59 0.30 

KOUROS 78.05 517.50 136.02 144.80 
 

145.01 0.00066 2.36 293.16 65.77 0.29 

KOUROS 73.05 517.50 135.97 144.80 
 

145.01 0.00067 2.37 293.68 66.60 0.30 

KOUROS 68.05 517.50 135.91 144.82 
 

145.00 0.00059 2.20 314.97 70.68 0.28 

KOUROS 63.05 517.50 135.86 144.83 
 

144.99 0.00056 2.23 336.64 73.42 0.26 

KOUROS 61.54 517.50 135.85 144.76 
 

144.98 0.00077 2.56 290.30 66.11 0.30 



ʃɮʄɮʄʆɶɾɮ ɮ 

ɮʃʁʆɳɽɳʅɾɮʆɮ ɳʃɹɽʇʅɶʅ HEC-RAS όʇʃʁɼʄɹʅɹɾɶ ʄʁɶ) 

- ɮ4 - 

Reach 
River 
Sta 

Q  
Total 

Min 
 Ch El 

W.S. 
Elev 

Crit 
W.S. 

E.G. 
Elev 

E.G. 
Slope 

Vel 
Chnl 

Flow 
Area 

Top 
Width 

Froude 
# Chl 

  (m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

KOUROS 56.54 517.50 135.81 144.81 
 

144.96 0.00052 2.11 339.57 62.83 0.25 

KOUROS 51.54 713.50 135.75 144.68 
 

144.94 0.00059 2.41 345.07 60.02 0.29 

KOUROS 46.54 713.50 135.40 144.37 
 

144.91 0.00217 3.86 245.13 60.02 0.48 

KOUROS 44.00 713.50 134.79 144.30 143.08 144.89 0.00358 4.18 224.47 60.03 0.48 

KOUROS 40.00 Culvert 
         

KOUROS 37.10 713.50 134.85 143.59 
 

144.49 0.00491 5.10 191.96 58.56 0.62 

KOUROS 36.00 713.50 134.79 143.08 143.08 144.42 0.00993 6.22 153.95 54.44 0.78 

KOUROS 32.10 713.50 134.27 141.23 141.23 143.06 0.00664 6.11 129.52 42.55 0.85 

KOUROS 27.10 713.50 134.09 140.44 140.44 142.57 0.00854 6.48 113.08 35.28 0.94 

 

 
 

 

 



ʃɮʄɮʄʆɶɾɮ ɮ 

ɮʃʁʆɳɽɳʅɾɮʆɮ ɳʃɹɽʇʅɶʅ HEC-RAS όʇʃʁɼʄɹʅɹɾɶ ʄʁɶ) 

- ɮ5 - 

ʆ́ ʽˋʵʽʱˋˍʰˍʹ ʰˉʶʽˁˈ˄ʽˋʹ ˃ʹˁˇˍˇ˃ʺ HEC-RAS 

740.72  

720.72  

710.72  
700.72  

680.72  

659.75  

639.75  

619.75  

609.75  

589.75  

569.75  

540.70  

526.27  511.80  
495.93  

485.93  480.93  

475.93  

470.93  

468.17  

463.17  
458.17  451.73  

441.73  419.24  398.88  

376.81  

364.38  354.38  

344.88  

332.04  

327.04  

307.40  

302.40  

287.40  
275.70  

270.70  
265.08  255.42  

246.77  

242.18  

237.18  

216.69  

206.06  
201.06  

187.89  

177.89  

167.08  

162.08  

152.08  

142.08  

138.15  

133.15  

123.15  

113.15  

94.18   

68.05   
56.54   

46.54   
27.10   

Legend

WS PF 1

Ground

Bank Sta

Levee



ʃɮʄɮʄʆɶɾɮ ɮ 

ɮʃʁʆɳɽɳʅɾɮʆɮ ɳʃɹɽʇʅɶʅ HEC-RAS όʇʃʁɼʄɹʅɹɾɶ ʄʁɶ) 

- ɮ6 - 

ʆ́ ʽˋʵʽʱˋˍʰˍʹ ʰˉʶʽˁˈ˄ʽˋʹ ˃ʹˁˇˍˇ˃ʺ HEC-RAS 

740.72  

720.72  

710.72  

700.72  

680.72  

659.75  

639.75  

619.75  

609.75  

589.75  

569.75  
559.75  

540.70  
531.30  

520.73  

506.80  

495.93  

490.93  

485.93  

480.93  

470.93  

468.17  

463.17  

458.17  

451.73  

419.24  

398.88  

376.81  

366.81  
364.38  

359.38  

349.88  

344.88  
334.88  

332.04  

302.40  

292.40  

282.40  

270.70  

265.08  

255.42  

246.77  

242.18  
232.18  

206.06  
196.06  

177.89  

167.08  

157.08  

142.08  

133.15  
113.15  

73.05   

63.05   

61.54   

44      

32.10   

Legend

WS PF 1

Ground

Bank Sta

Levee



 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʃɮʄɮʄʆɶɾɮ ɰ 

ʊʍʆʁɱʄɮʊɹɼɶ ʆɳɼɼɾɶʄɹʍʅɶ ʆʁʃʁɱʄɮʊɹɼɶʅ ɮʃʁʆʇʃʍʅɶʅ 

  

 
 
 

  



ʃɮʄɮʄʆɶɾɮ ɰ 

ʊʍʆʁɱʄɮʊɹɼɶ ʆɳɼɾɶʄɹʍʅɶ ʆʁʃʁɱʄɮʊɹɼɶʅ ɮʃʁʆʇʃʍʅɶʅ 

- ɰ1 - 

ʁʽ ˉʰˊʰˁʱˍ˖ ʶʽˁˈ˄ʶˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍˇ ˍ˃ʺ˃ʰ ˍˇˎ ˉˇˍʰ˃ˇˏ ɼʹ˒ʽˋˇˏ ˃ʶ ˍˇ ˇˉˇʾˇ ˋˎ˄ˇˊʶˏʶʽ  ́ ̔ ʵʽˇˁˍʹˋʾʰ 
ɼʁʇʄʁʅ ɮɳ ˁʰʽ ʶʾ˄ʰʽ ˃ʶ ˒ˇˊʱ ʰˉˈ ʰ˄ʰ˄ˍʹ ˉˊˇˌ ˁʰˍʱ˄ˍʹ ˁʰʽ ˋʹ˃ʶʾˇ ʷ˄ʰˊ˅ʹˌ ˍʹ˄ ˍˇ˅˖ˍʺ ʴʷ˒ˎˊʰ ˍʹˌ 
ɽʶ˖˒ˈˊˇˎ ʆʰˍˇˀ̌ ˎΦ ʁʽ ʹ˃ʶ́ ˇ˃ʹ˄ʾʶˌ ˂ʺ˕ʹˌ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ ˁʰˍʱ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍʹˌ ˍˇˉˇʴˊʰ˒ʽˁʺˌ ʰˉˇˍˏˉ˖ˋʹˌ 
όɿˇʷ˃ʲˊʽˇˌ нлннύ ʰ˂˂ʱ ˎˉʱˊ˔ˇˎ˄ ˒˖ˍˇʴˊʰ˒ʾʶˌ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˔ˊˇ˄ʽˁʷˌ ˉʶˊʽˈʵˇˎˌ. 

 

 
ɳʽˁˈ˄ʰ ɰ1Υ ʆˇ˅˖ˍʺ ɱʷ˒ˎˊʰ ɽΦ ʆʰˍˇʾˇˎ ʰˉˈ ʰ˄ʱ˄ˍʹ ʰˎˍʺˌΦ ʅˍˇ ʲʱʻˇˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˍʰ ˍˇʽ˔ʾʰ ˍʹˌ ɼʁʇʄʁʅ ɮɳ 

 

 
ɳʽˁˈ˄ʰ ɰ2Υ ʆˇ˅˖ˍʺ ɱʷ˒ˎˊʰ ɽΦ ʆʰˍˇˀ̌ ˎ ʰˉˈ ʰ˄ʱ˄ˍʹ ʰˎˍʺˌΦ ʅˍˇ ʲʱʻˇˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˍʰ ˍˇʽ˔ʾʰ ˍʹˌ ɼʁʇʄʁʅ ɮɳ 

 



ʃɮʄɮʄʆɶɾɮ ɰ 

ʊʍʆʁɱʄɮʊɹɼɶ ʆɳɼɾɶʄɹʍʅɶ ʆʁʃʁɱʄɮʊɹɼɶʅ ɮʃʁʆʇʃʍʅɶʅ 

- ɰ2 - 

 
ɳʽˁˈ˄ʰ ɰ3Υ ʃʰ˂ʰʽˈˍʶˊʹ ˒˖ˍˇʴˊʰ˒ʾʰ ˋˍˇ ʾʵʽˇ ˉʶˊʾˉˇˎ ˋʹ˃ʶʾˇ ˃ʶ ˍʹ˄ ɳʽˁˈ˄ʰ н ʰˉˈ ʰ˄ʰ˄ˍʹ ˍʹˌ ʴʷ˒ˎˊʰˌ ʵʶ˅ʽʱ ˍʰ 

ˍˇʽ˔ʾʰ ˍʹˌ ɼʁʇʄʁʅ ɮɳΦ 
 

 
ɳʽˁˈ˄ʰ ɰ4Υ ɮˉˈ ʰ˄ʱ˄ˍʹ ˉˊˇˌ ˁʰˍʱ˄ˍʹ ʹ ɱʷ˒ˎˊʰ ˍʹˌ ɽΦ ʆʰˍˇʾˇˎ ˁʰʽ ʵʶ˅ʽʱ ˍʰ ˍˇʽ˔ʾʰ ˍʹˌ ɼʁʇʄʁʅ ɮɳ 



ʃɮʄɮʄʆɶɾɮ ɰ 

ʊʍʆʁɱʄɮʊɹɼɶ ʆɳɼɾɶʄɹʍʅɶ ʆʁʃʁɱʄɮʊɹɼɶʅ ɮʃʁʆʇʃʍʅɶʅ 

- ɰ3 - 

 
ɳʽˁˈ˄ʰ ɰ5: ʃʰ˂ʰʽˈˍʶˊʹ ˒˖ˍˇʴˊʰ˒ʾʰ ˋˍˇ ʾʵʽˇ ˉʶˊʾˉˇˎ ˋʹ˃ʶʾˇ ˃ʶ ˍʹ˄ ɳʽˁˈ˄ʰ н ʰˉˈ ʰ˄ʰ˄ˍʹ ˍʹˌ ʴʷ˒ˎˊʰˌ ʵʶ˅ʽʱ ˍʰ 

ˍˇʽ˔ʾʰ ˍʹˌ ɼʁʇʄʁʅ ɮɳΦ 
 

 
ɳʽˁˈ˄ʰ ɰ6Υ ʃʰ˂ʰʽˈˍʶˊʹ ˒˖ˍˇʴˊʰ˒ʾʰ ˋˍˇ ʾʵʽˇ ˉʶˊʾˉˇˎ ˋʹ˃ʶʾˇ ˃ʶ ˍʹ˄ ɳʽˁˈ˄ʰ р ʰˉˈ ʰ˄ʰ˄ˍʹ ˉˊˇˌ ˁʰˍʱ˄ˍʹ ˁʰʽ ˋˍʹ˄ 

ʰˉʷ˄ʰ˄ˍʽ ˈ˔ʻʹ ˍʹˌ ʽʵʽˇˁˍʹˋʾʰˌ ɼʁʇʄʁʅ ɮɳ 



ʃɮʄɮʄʆɶɾɮ ɰ 

ʊʍʆʁɱʄɮʊɹɼɶ ʆɳɼɾɶʄɹʍʅɶ ʆʁʃʁɱʄɮʊɹɼɶʅ ɮʃʁʆʇʃʍʅɶʅ 

- ɰ4 - 

 

 
ɳʽˁˈ˄ʰ ɰ7Υ ɶ ˉ˂ʶˎˊʱ ˍ˖˄ ˍˇʽ˔ʾ˖˄ ˍʹˌ ɼʁʇʄʁʅ ɮɳΦ ˉˊˇˌ ˍˇ ˉˇˍʱ˃ʽΦ 

 

 
ɳʽˁˈ˄ʰ ɰ8Υ ɶ ˃ʷˋʰ ˉ˂ʶˎˊʱ ˍ˖˄ ˍˇʽ˔ʾ˖˄ ˍʹˌ ɼʁʇʄʁʅ ɮɳΦ 

 
 
 



ʃɮʄɮʄʆɶɾɮ ɰ 

ʊʍʆʁɱʄɮʊɹɼɶ ʆɳɼɾɶʄɹʍʅɶ ʆʁʃʁɱʄɮʊɹɼɶʅ ɮʃʁʆʇʃʍʅɶʅ 

- ɰ5 - 

 

 
ɳʽˁˈ˄ʰ ɰ9Υ ʊʶˊˍʱ ˎ˂ʽˁʱ ʶ˄ˍˈˌ ˍʹˌ ˁˇʾˍʹˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ˁʰʽ ʹ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˎ˕ˇ˃ʶˍˊʽˁʱ ʰˉʷ˄ʰ˄ˍʽ ˈ˔ʻʹΦ 

 
 

 
ɳʽˁˈ˄ʰ ɰ10Υ ʊʶˊˍʱ ˎ˂ʽˁʱ ʶ˄ˍˈˌ ˍʹˌ ˁˇʾˍʹˌ ˍˇˎ ˉˇˍʰ˃ˇˏ ˁʰʽ ʹ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˎ˕ˇ˃ʶˍˊʽˁʱ ʰˉʷ˄ʰ˄ˍʽ ˈ˔ʻʹΦ 
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