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ῶ ᴩ ╟ Ể ᴩ έȲ Ὠ╓ҏṃכ ϱ Ң Ỵ



 

XI  

ӭ› ᾓⱢ Ἁ ẚȲ ⇔Ɫ15еѐȲ Ɫ50еиȷҫפּ⇔ ϯ Ң

Ỵ֯Ӑװ Б ẚ ἉȲ Ṽ Ẓ ỵ ц ќ Ȳ Ἇ

Ӽ֪צ￼ Ё☼ҷᴖ ϱѠ П ᶮȲ╝ṃ ϱϯ Ң ỴӼ╥

Ѡ ᴷᾈṮׄԓП ȴױҵȲ֮ᶮ иȲ⁄ὑ ד110 10ѣ

ᶙ14כ ᾈ Є Ȳṳὑṃ ϱϯ 10еṭᾈ◕ ᴩῈὁᵂ Ȳ

ᶙכ ᾈ ֮ᶮ DSM ȷᴖצ ᾈᶩ иȲӐ ֥ϡ

вПҒ ᾃ ậҳ ᴯ ᴩ ▲ȲҔ╗ Єᾼ֫ ȳ

Њᾼ › ∟Ȳѿц ꞋצиӁᾼ ֮ḃ Ỵ 4

֮ȷẔ∟ ᾎ ῶ ᾎ ᴩ ▲Ȳṳ ᴖḖ n

иᵉפ Ȳ ֥֮ᶮ ὨȲᵂⱢϚȳϡכ ᶩ ה иέПӣȴ ∟Ȳ

’ԓ ᴯ έ иȲ Ὠ╓ҏȲכ▲ ᾃᾈ◕’ԓ

Ҕᵶ ṃ (љ Ɫ 4љ) ( Ɫ 80љ)ȴӻ ╟

МȲѻ Ɫᴎ 60 ҿỴП ȷױҵȲ иȲҔᵶϯ

ᾼṃ Є ȷ ֥∟ ᾈṮׄԓ ᾃ ȲӐ ᴯὑҐỴᾼ

֣ịᾼ Ȳѿц ᾼṃ Є Ȳ╝ѻ ᾃᾈṮׄԓ Ɫ

ϱϯ Ң ỴȲѿц Ỵ ֮ ȲꞋ╥∟ Ѡ

ПᾈṮׄԓᴕ ᴯȴ 

Ӑ HEC-RASה ᴩϚ ᶩ Ȳ ד5 ҭ  ☼

Ҕᵶד2021-ד2016) 4 Є₤ ☻ṶԈП☼ )ϯẔ Ѡ ὑṃ ϱ

ϯ П ( ϱ ӪӰ ☼Ѐᴟ ☼ЀПᾈ◕)Ȳѿ Ɫϡ

ᶩ ꜜ ứП ᴕȲẔ∟ Ϛ ᶩП Ὠכ ứ ᾃᾈ

◕ Ȳṳ ứЛ֝ Ѡ ȲҔᵶ ᾓЛ ȳԓ◕ 3m Ὂ (

8m)Ѡ ȲẔכὨ ӱȲ ѻ Юὑ ϯ 1100еѐᴟϱ

1200еѐ( + )Ȳ╝Ӑ ѿױᾈ◕ᵂⱢϡ ᶩ ȷᴖ֯

ϡ ᶩ иȲ ӣ SRH2Dה ᴩ ȷẔМ Ḃ Ѡ П ứ

иȲӐ М ▲П Ȳᴕ ∟ ᵂ ֥ ᵂ

Ȳ Ԛ5 Ѡ ᴩ ṳ Л Ѡ ȲҔᵶ5ד  ПйЀ

( 3m+МҶйЀ)ȳ 3m 4mѠ ȷ10ד  ПйЀ (

3m+МҶйЀ)ȳ 3m ∟ԛ 3m 4m ∟ԛ 2m

Ѡ )ȷẔМẒ ◕ 6mѠ Ȳ…ᴕ ☼ EL844.5mȲ

EL835.5mȲ ᵅ∟ ☼ ⱢEL838.5mȲ ∟ѻ ϯ 2-3mПפּ Ȳ

∟ Ҡ ה Ѭᴃ Ȳ ᵅ Ȳᴭ ֣ ȷᴖйЀ (

3m+МҶйЀ)Ѡ Ȳ⁄╥МҶ ЀᴟѬ ȲӼ ֣ Пӭᾼȴ



 

XII  

ҵȲ֯ױ +еה иȲᴕ ᾈᶩ ἤ Ӱ+ ᾈЎȲ╝Ӑ ѿ

Wilcock(2003)еה ᴩиέȲᴖ֯Ἁᶩ Ϥ⁄ ӣӐ ὑᾈᶩ ▲П

ὨȷẔ∟ѿכ ד5 ד10 ҭ  ☼ Ё+Ḥ ὑ ᾃᾈṮׄԓ

П ȷױҵȲԛ ѿ5ד ҭ  ░Ѭ ☼ Ȳ ╓ ᾬ П ֮

֮₇ ȷẔ∟ Ё+Ḥ Ӣ ֮ П Ȳ ứ ừП

Ѡ ȴ ∟ԛ ừП Ѡ Ȳ ѿ ד50 П☻ ☼

(1782cms)Ȳ ᾃ ὑ ☼ ϯẔᾈṮׄԓПḤ ☼ оȲѿᵓ

∟ ᵂ П ╟ Пӣȴ 

 

  



 

XIII  

∂  

ṃ Ṯ+ ∂ѿẃȲБ ẞ ᾇ+ȳ Ё+ ϤѬ П ◕ἤṿ

ỄȲ Ӑ ᴩ ᵅḂ ᴷȲҠ ẞḂ ϯ ẚȳҒ Ỵ

ׄԓȳ ю Ḃ Ӣ ц ֮ ֫ ֮ ϢП

ȷ Ӑ ᴷכὨȲ֢ Ḃ Ѡ Ȳ ὑ ϯ Ỵ ṃ Є

֮Пị ứẓצӔ֣ᵗ Ȳᵀ ὑ ϱ Ң ỴịצḤẚ

Ȳ∟ Ҡ ҒỆ ╟ ᴩ ȷױҵ Ỵ ֮Ȳ

Ṽϡ Ḥ ὨȲẔМйЀ  ( 3m+МҶйЀ)Ѡ ӑ ПḤ

ὨדᴿȲ ӱṃ Ḃ йЀ Ѡ ὑ Ỵ ֮ṳ ҒḤẚ

П ȴ ᴖṕȲṃ П ᵅḂ Ȳ ֥ ֮ … ϢП ∕Ȳ

Л ᾈṮׄԓѹḂ Ӣ Ȳѿц ḟ  ѿẃ ᴯὑ П

ᵺ ȴӐ ד Ὑֽ∟ȴ 

Ϛȳ  

(Ϛ) Ӑ ὑϚ ᶩП ὨȲכ Ҡᵧ ֢ Пӂᶁ оȲЬ

ϡ ᶩ ֢ Ѡ Ḇ ПḤ ᶮȲ╝ѻ ӭᾼⱢ

Ѡ ὑᾈᶩПѻ ȴ ẔכὨȲ ϱ

∟Ȳ֪ϱ Ё+ Ѭ☼Ἇϯ Ȳ╝ ϱ Ӧ ⱢḤẚȲ

Ё+ᶝ ϯ ѿ ϯ ᾈᶩ Ӧ ›ПḤẚ ᴖᵧ

ȲẔ 3m ԓ Ὂ Ѡ Ȳ ѻ Юὑ ϯ

1100еѐᴟϱ 1200еѐ( + )ȴ╝Ӑ Ὠṳכ ứϡ

ᶩ Ɫ ϱ ӪӰ ☼Ѐᴟ ☼ЀПᾈ◕ȴ 

(ϡ) Ӑ ֢ Ḃ Ѡ П ᴷכὨȲиᵑѿ – ȳᾈṮ ᾃ ȳӢ

֮ѠԚ ᴩ Ὑֽϯȸ 

1. –  

ϡ ὨȲ֯כ – иȲ иⱢϱ 80mȳ200mȳ

400m-800m 1000m-1200m ᴩ ȴ 

(1) ϱ 80m 

ϱ 80m оȲ֢Ѡ Ꞌᵧ ϯẚ Ȳὑ5ד 

ϯȲЛ Ѡ ד Ở֮ᶮדᴿȲᴖ 3m 4mѠ ד ὑ

Ở֮ᶮ ẚפּ 4-5mȲйЀ ⁄╥ 5-6mȷᴖὑ10ד  ϯȲЛ



 

XIV  

Ѡ ד Ở֮ᶮӼדᴿȲẔМҢ Ỵị ẚפּ 1mȲ ϡ

◕ Ѡ ד Ở֮ᶮ ᾓЛ ẚ 7-9mȲйЀפּ ( 3m+

МҶйЀ)⁄ּ3-7פmȴ ֽ 4ȴ 

(2) ϱ 200m 

ϱ 200m оȲ֢ Ѡ Ӽᵧ ϯẚ Ȳὑ5ד  ϯȲ

Л Ѡ ד Ở֮ᶮדᴿȲᴖ 3m 4mѠ ד ὑ Ở֮ᶮ

ẚפּ 3-5mȲйЀ ( 3m+МҶйЀ)⁄╥ 3-4mȷᴖὑ ד10

  ϯȲЛ Ѡ ד Ở֮ᶮӼדᴿȲẔМҢ Ỵị ẚפּ

1.5mȲ Ẕ ֪…ᴯὑḃ Ỵȷᴖ ϡ ◕ Ѡ ד ὑ Ở

֮ᶮẚ 5-7mȲйЀפּ ( 3m+МҶйЀ)⁄ּ3-6פmȴ ֽ 3ȴ 

(3) ϱ 400-800m 

ϱ 400m-800mП оȲẔЛ Ѡ Ở֮ᶮד

ѩȲ֪ị⇔ Ȳᵧ Ḥẚ Ȳᴖ֢Ѡ Пϯẚ Ȳ

ẔМ5ד  ϯȲ 3mȳ4mѠ йЀ ( 3m+МҶйЀ)Ѡ Ȳ

ד Ở֮ᶮẚ 2-4mȴפּ ֽ 1 2ȴ 

(4) ϱ 1000-1200m 

֫ ( ϱ 1000m-1200m)ᾓἉᶩ Ȳ֥Ẕ

Л Ѡ Ở֮ᶮדѩȲӼ֪ị⇔ Ȳᵧ Ḥẚ ȲẔ

М10ד  ϯȲ֢ Ѡ ᾓ ѩᵧḤד Ф ᶮȲ

֫ ϱ Ӽ═ ᵧ Ḥ Ф Ȳ╝Ҡṓὑ  Ѭѝ ԈϯȲ֢

Ѡ П – Ɫפּ ϱ 1000m-1200mȲ ֫

ד ȴ ֽ ֽ 1 2ȴ 

2.ᾈṮׄԓ ᾃ  

֢ Ѡ ὑᾈṮׄԓ ᾃ П Ȳ иⱢ ϱ Ң

Ỵȳ ϯ Ң Ỵȳṃ Є ֮

Ỵ ֮ ᴩ Ὑȴ 

(1) ϱ Ң Ỵ 

צ ϱ Ң ỴПịᵿ ứ ȲѿйЀ ( 3m+МҶйЀ)

ⱢὙ Ȳ ϡ ◕ Ѡ Ҡ ֪☼ї Ȳֵצ ȲҢ

Ӽ йЀ ( 3m+МҶйЀ)Ѡ 2-3mȴפּ ֽ 3 4ȴ 



 

XV 

(2) ϯ Ң Ỵ 

צ ϯ Ң ỴПịᵿ ứ Ȳ֢Ѡ ד ὑ ᾓЛ

ד5  ד10 П ϯ Ꞌ ֫ Ȳ ὑ ϯ Ң

Ỵ ẚ П ’Ӕ֣צ ȷẔМѿ 3m ∟ԛ

3mПѠ ⱢὙ Ȳד ὑ Ở֮ᶮ⁄ 2-3mȴ ֽ 5ȴ 

(3) ṃ Є ֮ 

צ ṃ Є ֮Пị ứȲ֢Ѡ ד ὑ ᾓЛ

ד5  ד10 ҿҢỴị ПḤẚ Ꞌצᵗὑ֫ ᶮȲ ὑṃ

Є ֮Пị ’ ’Ӕ֣צ ȷẔМѿ 3m

∟ԛ 3mПѠ ⱢὙ Ȳד ὑ Ở֮ᶮ⁄ פּ 2-3mȴ

ֽ 6ȴ 

(4) Ỵ ֮ 

צ Ỵ ֮ị П ứȲẔМ֢Ѡ ὑ  ד5 П

Ὠכ ὑ ֮ị ꞋצḤẚ פּ 1-3mȲẔѻ

֪Ɫᴯ ḃ Ỵѿц װֵ ṿᾈ Ȳ Ϛ ◕ ∟Ь

  ᴩ ȷױҵȲѿ  ד10 ᴖṕȲйЀ ( 3m+

МҶйЀ)Ѡ ᾓӑ Ѡ ПḤ ὨדᴿȲ ὑị ḤẚП

Њȴ ֽ 7ȴ 

 



 

XVI  

 
 1֢ Ѡ ὑ ᾃ ПἉᶩ Ὠѩכ  ד5)  ) (Aô-A) 

  



 

XVII  

 
 2֢ Ѡ ὑ ᾃ ПἉᶩ Ὠѩכ  ד10)  ) (Aô-A) 

 



 

XVIII  

 

 
 3֢ Ѡ ὑ ᾃ П  Ἁᶩ Ὠѩכ (Bô-B) 



 

XIX  

 

 
 4֢ Ѡ ὑ ᾃ П  Ἁᶩ Ὠѩכ (Cô-C)  



 

XX 

 

 
 5 Ѡ ὑ ᾃ П  Ἁᶩ Ὠѩכ (Dô-D) 

  



 

XXI  

 

 
 6֢ Ѡ ὑ ᾃ П  Ἁᶩ Ὠѩכ (Eô-E) 

  



 

XXII  

 

 
 7֢ Ѡ ὑ ᾃ П  Ἁᶩ Ὠѩכ (Fô-F) 



 

XXIII  

3.Ӣ  

Ӣ иȲẔМѿйЀ ( 3m+МҶйЀ) 3m

∟ԛ 3mПѠ ὑ ☼ ֮ПѩẂ ᾓ ҒȲצᵓ

ὑ╓ ᾬ П ȴ 

4.֮ ѠԚ  

Ӑ ὑ ד110 12ѣ 23ѡ ֮Ѡ ṓП Ȳ Ғ῏Ҕᵶ

ḋ   ᴔ ṓ ȲṳῴḔῶ ќ═ ᾼ ᾎȷẔ∟ṳ

ὑ1111דѣ4ѡ ֮Ѡ Ȳ ֝ Ὂ Ȳṳ∂ Ҡ

Ὼ … ὑὊ ᾎȷ ∟ȲӐ ṳὑ ד111 1

ѣ13ѡ Ὼ ᴫ ȳ ȳ ԏ Ҩ П … ṓ

ᴩ ȲꞋậ ֝ ПԚ Ȳ ֫ ᾈ Ở ȴ 

(Ϯ) Ӣ ▲ иȲӐ ◕Мѿṃ ϱ 400еѐ 1ᾼ

ֵѹӂᶁ ₤ ЄȲṃ ϯ400еѐ 3ᾼ Пᵀӂᶁװ

₤ ЊȲ ϯѠế вѬ ᾼ ד юȷ Мצ ▲

ẞҳ Ȳ ӱẔЬẓצ ֣ ᾼғ ȷᴖ░Ѭ ᵧ ☼

ᶮȲᵀӐᾈ◕ ү Ӫӧ ὑϱϯ ֢ ꞋצиӁȲ Ӑ

ᾈ◕ Ӫӧ 1-4ѣȲ╝Ҡ῀ ֣ М Ȳ

ὑ ֣ П Ȳᵀ ПиӁȲ 8ȷ ∟Ȳ

ү Ӫӧ ⱢӐ ◕ ȲẔ ѿϱ ֵȲᵀ֢ ᾼ ₤

ЛЄȲϯ ᶁⱢЊ₤ ȲЄ₤ ꜙюȲ ֣ ᾬ

  ếϢⱢ♄ צ ȴ 

 
 8֢ Л֝ П  כ



 

XXIV  

(ҳ) Ѭ ▲ иȲϮ ὑ Ѭ Ȳ ⇔ȳѬ pH ӭꞋ

ЛЄȲ ṃ Є ד ὑϱ Ẓ П ⇔ pH ṷצ Ȳ

Ẕ ֪Ҡ Ɫṃ Є Ɫ ϯ ȲҔᵶϱ ϯПᴞ Ϣ

Ɫצ צ Ȳҫ░Ѭ Ӽч╣ױϚ ȷױҵȲ ░Ѭ ᴩѩ Ȳ

֯ ⇔ иȲҠ ░Ѭ Ꞌ Ѭ Ȳ Ҡ Ѭ Њ

ᴖṿצ Лὔ Ἇϯ צ ȷױҵȲҔᵶẔ҃֯ṃ Є П ░Ѭ

▲ ӭȲꞋ֯ Ӫӧ П ֥⇔ вȲ ӱӐ ᾈ◕ ֯

░Ѭ Ѭ ȲѬ Ɫᵅᴆ╬Ϸ ừ╓ ᾬ Ӣ׀П ȴ 

ϡȳ∂  

(Ϛ) йЀ ( 3m+МҶйЀ) 3m ∟ԛ 3mѠ ὑᾈṮׄ

ԓ Ӣ ПӔ֣ᵗ ȲẔМ ὑᾈṮׄԓ ᾃ ϱ Ң

ỴПịᵿ ứȲѿйЀ ⱢὙ ȷ ϯ Ң Ỵ ṃ Є

֮Пị ứȲ…ѿ 3m ∟ԛ 3mПѠ ⱢὙ

ȷ Ỵ ֮ иȲѿ10ד  ᴖṕ⁄…йЀ ( 3m+

МҶйЀ)ὑị ứП ⱢὙ ȷᴖ֯Ӣ ֮ иȲѿϱẒѠ

ὑ ☼ П ҒꞋצᵗὑ╓ ᾬ כ ȴ╝ ∂ ҠԒѿ

йЀ ( 3m+МҶйЀ)Ἠ 3mѠ ᴩ∟ Ḃ ᵂ ȷ 

∟Ҡԛ ᴩ 3mἨ ═йЀ ( 3m+МҶйЀ)Ѡ Ȳѿ ᾈ

Ṯׄԓ Ӣ Пӭᾼȴ 

(ϡ) ѿйЀ Ѡ Ȳᴕ ӭ› ϱ Ң Ỵḃ Ỵ(Bô-B )ὑйЀ

( 3m+МҶйЀ)Ѡ П ὨȲѿᴯὑḃ ỴҢ П Ỵ

Ḥẚ ⱢὙ ȲⱢ ᵍ═ ҢỴ╠צ Ȳ∂ ӼҠ

ᴕ 3m Ἠ М йЀ֣ҿ Ȳѿ ạ☼їц ẞѻ

ᴯ ֣ҿ Пӭᾼȴ 

(Ϯ) Ӑ ∂ ∟ ד Ḃ Ѡ П ᴩȲ∂ Ь ד ╟Ȳ

ֽϱ Ң Ỵ ’ ȳϯ Ң Ỵ ’ Ỵ

֮ᾈ П ᵂⱢ Ȳѿ ᾈṮׄԓП Є ȴ  

(ҳ) Ḃ ∟П ӭ∂ ҠиⱢӢ Ṇ ȳᾈדṆ ȳᾇ+ ȳ֣

– ȳᾈᶩ ▲ȳᾈ ֮ᶮ ᾬ ▲ ӭȲ֯ ▲ ⇔

Ѡ ȲЄ иҠ ᴩϚדϚװП ȲẔМ֮ᶮ ϤӐ ᾈṮׄ

ԓ ᾃ ȲҔᵶ֣ – ȳ ϱ Ң Ỵȳ ϯ Ң Ỵȳ



 

XXV  

ṃ Є ֮ Ỵ ֮ȷᴖ֣ – иȲ

⁄∂ ὑὊ ∟Ϛщȳḕ1-2 ѣ ᴩ ȷҫṳҠѿ2דϚװᾼỂ Ȳ

֢ Ὠכ ȲḆ Ϛȳϡ ᶩ Ȳṳ Ϥṃ

Ѡ ᾼ ȲẔ∟֯∟ 2ᴟ4דȲӼҠ Ϥϯ ᾼӞ +

ҁ Ḃ Ѡ Ȳ ᴩ ֥ Ḃ ᴷȲṆ ἤᾼ ḟ

ᴯ  ѿẃ֯ Ѡ ᾼ Ȳֽῶ1Ἤӱȴ 

 

ῶ 1∟ ӭ ᴷ∂ ῶ 

ӭ  ᵂ ∂  ᵂ ѠᾎἨ ӭ ѻ Џẓ 

Ӣ Ṇ  ḕװ2ד 
֫ ȳṃ ϯ

ȳṃ Є  

Ѭ Ӣ (ѻ Ҕ

ᵶ Ἁ ᾬ

▲ Ѭ ▲)Ȳṳὑ

░Ѭ ╟ᵂ 

 

ᾈדṆ  ḕװ1ד 
ṃ ᾓ֫ ᴟ

☼Ѐ 

ᾇ+ ȳ֣

– ȳᾈᶩ ▲

֮ᶮ ПכὨȲ

έᾈדṆ

оȴ 

Ѭᴯצ╠ ☼

ȳHEC-RAS

SRH2D

ᶩ Џẓȴ 

ᾇ+  
Ὂ ∟24Њ ȲẔ

∟ᵛ1-2 ѣ

Ϛװ 

ṃ ᾓ֫ ᴟ

☼Ѐ 

ᾇ+ Є

ᴩ  

ԏ +ᾇה

 

֣ –  
Ὲὁ Є

ᴩ  

UAV Ϣ

e-GNSS ╦ứ

ᴯ  

ᾈᶩ

▲ 
ḕװ1ד 

֫ ȳṃ ϱȳ

ϯ ᾈ ȳṃ Є

ϯ ᾈ  

ῶ

э ▲ ᴩᵂ  

֥ᵂ П

֢э

 

ᾈ ֮ᶮ

 
ḕװ1ד 

Ӑ ▲ 14

 

Ṽ ῈὁἨᾈ Є

ᴩ֮ᶮ

ᵂ  

e-GNSS ╦ứ

ᴯ  

ᾬ 

▲ 

ḕװ1ד 

( צ ​–

Ғ װ▲ ) 

ѻ ȳϱ ϯ Ң

Ỵ 

ғ

έ Ể Пּנ

ᴩ ▲ 

ѐ

 

 

(Х) х ╟ иȲ Ԓ֯ Ḃ ╟Џ Ȳ ᵍ╟Џ― Д ᾈ

ᶩȲѿцᴕ ϯѠҢ Б ╟Џ― Ȳ ю Ӣ Ȳ╝

ὑ ϯѠҿ ┤ ֮’ ȷױҵȲ∂ Ҡὑ╟Џ›ὑ

ϱȳϯ 200-300m ┤ֵ Њ ȲᵛҠẁӐ ᾬ Ӫӧ

П Ȳ ᵅ╟Џ ὑᾬ ПД ȷ ∟Ȳ∂ Џ

֯ 3-4ѣП ῧ ᵜ Ȳṳᴕ ∟ Ḃ ∟ПЁ+ ​ṶԈ



 

XXVI  

ᶶ Ё+ Ἇϯ Ȳ ᵅ ֮ Ȳ╝∂ Ҡ ὑῺᴇ 1-2ѣ

╟Џȴ 

 

 

 

  



 

1-1 

Ϛ ȳ›ṕ 

Ѭ ϱ Ѭ ᾼṮ+ ἏЄֵѿ Ѭ ᾇ+ȳ ứᾈᶩѿ

ц ỆẒỴ ịПӭᾼἬ ȲᴖӰ Ѭ Ѭ Пֵ + Бᵧ Ё

+ ᾭ ȲῺדṳצ ϯ ẚȳ ᾬׄԓцӢ   ȴױ

ҵȲҖ Ѭ ᶝἬ вПṃ ȳӞ ц+ ҁ ȲꞋצ Ϛ᾿Л

ȳ П ȷԛ῏Ȳ֢Ṯ+ Пѻ ӭᾼⱢ  ϱ ֮

Пϯ ᾇ+Ȳ Ѭ П ỄȲ ֪ ᾓꞋБ Ȳ ᾎ

∂ ᾼ ȴ ẃПד ∂ЏᵂȲ …ѿ ═Б +ғ ПṮ+

ⱢѻȷҒϱῺדẃ ὑᾈ Ӣ ȳЁ+ӂ цṮ+ ╟ׄԓ צ

ϚḔᾼṆ ἤᾼᶙ ≈ Ȳ צ ד Ḃ ╟ έᾼӇ

ἤȴ 

ⱪױȲӐ Є ϱ Пṃ Ṯ+ ᴩ ᵅḂ ᾼῴḔ

Ȳ ֯ ᾈṮׄԓȳЁ+ӂ ц х ᾼ≈ ϯȲ ᾼḂ

Ἠ Ѡה ᴩѠ ᾼׁש Ȳ ḟ ᴯ  ѿẃ֯ Ѡ ᾼ

ȲӼ ֥Ὼ҅ᾈЎ ’Ṏ ═Ё+ӂ П ≈ ȴ 



 

2-1 

ϡ ȳ ᾈ◕ έ 

 Ἇ ᴩכὨ  

Ϛȳ ∂  

Ӱ Ѭ Ѭ Ȳ в֮ᶮ ȳ ☼ ≡ȲҫẔ֮

ѹỵἤ Ȳḕ ​ȲЛ֝ ⇔П Ἠ֮ ἏἏ Єכ Ё+ϯ

ȲӼ ϯכ Ӱ Ѭ ȴ Ѭᵓ Җ Ѭ ᶝⱢṮѦ Ѭ

в Пᾇ+᾿ ☼ϤѬ Ȳѿ ═Ѭ Ṯ☻ȳ ȳ еԚ Ѭ

ғ Ȳ ɦ Ѭ ϡ ◕ᾙ ɧȲṳὑЄ ϱ Ȳ ᴎ Ӱ׆

ṃ  ῺȲ ẓצ  ӪӰ ϱ ֮ Пᾇ+ϯ Ȳ ᾈᶩị⇔

ׄứᾈ ғ ПṮ+ Ȳѿ Ѭ П Ễṳ ’Ѭ ПӔ ᵂȴ╝ὑ

Ӗ ϥϫϝדϡѣỗ ế Џ ῖԌצ еҨ ɦӰ Ѭ ṃ Ṯ+

Џ ỗ ▲ ɧȴ 

ṃד87 Ṯ+ ȲẔ ☼ ӣ50ד ☻Ѭ

☼ Ȳ ₤ ӣ Ё ϩ Ȳ ᵿᾈᶩỵ ȲӦ ӱẔ

ỵ ᵀ ȲẔṛ֣Є ᾈ ₣᾿ѹ ṔṔ⇔ЄȲҫ ᴃ и

Ẕ ⁄ ӣ ’ ᶮהȷҫṃ П + (ѿϯ Ɫ +

)Ɫ ϱ 1200mȲ╝Ҡ Ɫ∟ П֣ –

ᴕȴױҵȲṃ  ῺҠ ῧ цẔ҃Ѭ ᾬȲ╝ ẃ ẁӪӰ

ᾼ ֣ ȴԛ῏Ȳᴕ ᵿҢỴϱѠצ ȲⱢ ᵍ ắẞϢⱢ

Д Ȳṳ ц ПׄԓἤȲ ὑ ϯ ᾼҿỴ

ịȴ 

ṃ ὑ92דᶙЏȲẔ 18еѐȲפּ  84.45еѐȲ ☼Ѐ

צ ὰȲד Ӑ ῶ 2-1Ἤ ȴ ὑ ᴦᵓד93 Ӧὑ

​ Ṯ+ ☼Ѐ Ȳὑ97ד ▲ Бԓ ȴ99ד ᴩ Ȳ

ᴕ Ẕғ ἤцЏ ȲḂѿ ⇔ ЁɎ350kg/cm2ɏṳ Ѡה

ᴩ ȷᵀὑ101דҖ Ѭ ᶝἬỗ Пɦ101דӰ Ѭ Ѭ

ṃ Ṯ+ ׄԓ ▲ц ᴷᵂ ɧМᾼ Ὠ ӱȲ ᾓБ ѹ ☼Ѐ

ԓ◕ Ȳ ⁴⇔ 30еиѿϱȲׁשᵒױᾈ◕֪ϱ ЁӰϯ ☻☼

☼Ѐ ȷױҵȲῺ ҿỴ ᾼ ѿцϱ ҢỴ ỴӼצ

ᶮȲϯ ҢỴ ỴϷצ∟ѠЁ+☼ҷȲ ẚ ᾓȴ ֥› Ȳ
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ṃ ὑ97ד Бד99 ᴩד Џ Ȳ ѩ ד101 ὨȲѿכ

цӐ 3-2 ПῴḔ ▲ᾼכὨȲ ӱṃ Лצ ȳ ц ᾼ

נּ Ḗȷԛ῏Ȳṃ Пѻ ӭᾼⱢ  ӪӰ ϱ ֮

Пᾇ+ϯ Ȳ Ѭ П Ễȷ ֪ ᾓ ȲБ ᾎ ∂ ᾼ

ȴ ȲӐױ Ӈצ ṃ ᴩ Ϥᾼ ṳ ҏ ἨḂ Ѡ

ᾼ∂ Ȳѿ ḟ ᴯ דὑ П ȴẔ ד ∂

ֽῶ 2-2Ἤӱȴ 

ῶ 2-1ṃ Ӑ  

֤  в   

ᴯ  ӪӰ ṃ Є ϱ 400m 

ѻ

и 

ᶮᾭ Ё ϩ   

 18.00еѐ 
ᴟ ☻ЀⱢ8mȲ ☻Ѐᴟ

Ɫ10m 

 3.00еѐ  

  84.45еѐ  

ϱ ị  1:0.6  

ϯ ị  1:0.2  

+  188,200ӴѠеѐ  

+  ϱ 1200m  

☼  EL.843.00еѐ 

☼ Ɫ 843mȲ

ד2010 Џ ☼ ⁄

Ɫ844mȲד 1m…Ɫ  

☼◕ Ё

⇔ 
280kg/cm2 

ד2010 Џ Ḃѿ ⇔

ЁɎ350kg/cm2ɏц Ѡ

ה  

Ё

⇔ 
140kg/cm2 

 

 EL.852.00еѐ ☼ЀҒ8m  

Ё

⇔ 
210kg/cm2 

 

и 

₤ᾭ Ё ϩ   

 5.50еѐ  

 EL.835.5еѐ  

Ё

⇔ 
210kg/cm2 

 

Ἁὰ 

ᴃ ⇔ 52.36еѐ  

ᴃἉὰ  EL.832.00еѐ  
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ṃ ᵿ ᾓ(110.04) 
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ῶ 2-2ṃ ∂  

ᵑ ד⇔ ֤  ᴩ ᴯ  ӭᾼ в  ӂ  

 
87 

Ӱ Ѭ ṃ

Ṯ+ Џ ỗ

▲

 

ế Џ

ῖԌצ

еҨ 

ү Җע

Ѭ ᶝ 

ⱢṮѦ Ѭ в

Пᾇ+᾿

☼ϤѬ Ȳѿ

═Ѭ Ṯ☻ȳ

ȳ еԚ

Ѭ ғ Ȳὑ

ᴎ Ӱ׆ ṃ

 ῺȲ ẓ

צ  Ӫᾈ ϱ

֮ П

ᾇ+ϯ Ȳ ứ

ị⇔ṳׄứᾈ

ғ ПṮ+ Ȳ

ѿ Ѭ П

Ễṳ ’Ѭ П

Ӕ ᵂ 

1. Ѭѝиέȸ ד85~46 ֢Ѭѝ ᴟד2 ד500

Є☼ иέȴ 

2. ֮ ȸᾈᶩ Бצỵ ҏ Ȳ Є

ṾȲ ῶצ צ о ȲҢỴ Ѐ ᶈצ

ᾇ ᾼ Ȳֽ ∂ Ҡᴕ ѿ Ѡ

ה ᵅ Ӣ ḛ ᾼҠ ȴ 

3. Ӂ (ᵶ Ӂ ȳ ₤ ȳ

+ ᴷ иέ)ȸ ֮ᶮȳ֮ ȳѬѝȳḊ

ȳ ֥ ᴷ∟∂ Ё ϩ ȴ 

4. ȸ ᴕѡӐ ὭѬ ע Ḃ ᶝ

⁄ȲⱢ ᵍ ắẞϢⱢД ц

ПׄԓἤȲ֪ױ ᵉ ὑҿỴȲṳὑ ҿ

Ỵ Ϛ Ѐ’═ ☼ѬȲẁ ϱ Пӣȴ 

5. ╟Џ ᴷ ȸ Ϛ ░Ѭ Ԓᴩ╟Џҿҙ

ȳ ϡ ԛ╟ЏҢҙ ȴ Џ Ɫפּ

72,506,000аȲẔМѻ Џ Ԍ(ѻ ȳ Ọȳᶠ

ȳ Ỵ)Ἤ Ɫ69,301,000аȲ  Џ ( )

Ἤ Ɫ3,205,000аȴ 

6. ᴷȸҔᵶ╟Џ ПѬ ȳῈ ₇ ȳ

ȲѿцᶙЏ∟ Ӣ ȳ ḥ

П ᴷ 
 

Џ

∂  
91 

ṃ

֮ Џ (

ϡ ) 

ϵὒ צ

еҨ 

Ѭᵓ

Җ Ѭ

ᶝ 

ṮѦ

Ỵ ֮ị Ḥ

ẚ 

1. Ё 1,872m 
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ᵑ ד⇔ ֤  ᴩ ᴯ  ӭᾼ в  ӂ  

Џ

∂  
92 

ṃ Ṯ+ Џ

 

ế Џ

ῖԌצ

еҨ 

Ѭᵓ

Җ Ѭ

ᶝ 

Ṽ87ד Ὠכ

ṃ Ṯ+

ὨȲכ

Џ

ȴ 

1. ѻ  

2.  

3. Ọ ị’ Џ 

4.  

5. ѻ ϱ ҢỴ ỵ ’ Џ  

6. Ɫ74,970,000а 

 

Џ

∂ 
97 

Ӱ Ѭ Ѭ

Ӱ׆ ṃ

цẔϱ

Ỵ ᾙ

∂Џ  

ѷ֥Џ ᶾ

ῖԌ

צ еҨ 

Ѭᵓ

Җ Ѭ

ᶝ 

Ӧὑ ד

​ Ỵ ị

ị Ḥẚ ȷ

ЁӰҠ ☼ϤѬ

Ȳ Ѭכ

ȲⱢṮѦ

Ḥẚ

Єᴖ ӐЏ

ȴ 

1. ҿỴ ị и╟ᵂᴞӦ ị 

2. ṳ и 

3. ֣ Ё  

4. Ỵ  

5. Ɫ27,035,000а 
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ᵑ ד⇔ ֤  ᴩ ᴯ  ӭᾼ в  ӂ  

Џ

 
99 

ṃ Ṯ+

Џ  

ѷ֥Џ ᶾ

ῖԌ

צ еҨ 

Ѭᵓ

Җ Ѭ

ᶝ 

Ӧὑ ​ Ṯ

+ ☼

Ȳ╝ὑ ᵑ

2 ◕ Ϥ

ᾙ ӭ 

1. ┤ (ѻ ȳ ȳ ) 

2. ѻ ☼  

3.  

4. Ỵ∟Ѡ ẚ ֫  

5. Ɫ3,057,000а 

 

Џ

 
103 

ӪӰ ṃ ◕

Ỵ Џ  

ҽ צ

Ὲ  

Ѭᵓ

Җ Ѭ

ᶝ 

ד97 ▲

Ỵ Ὲ╝ὑ

Ӧד98 ֥Є֮

Џ צ е

Ҩ Ȳᴖ

∟ὑ ד103

Џ  

1. ԓ ᾘỴ Ỵ Ὲ  

2. ₤ RC Ỵ 

3. Ɫ13,885,000а 
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ϡȳӰ Ѭ Ѭ Ṯ+  

Ӱ Ѭ Ѭ в +122Ṯצ ȲẔМ69 ὑׂשӰ ϩ₤ȲֵⱢӖ ‹ѿד70 ∂ᾼṮ+ ȲᴖӖה₤ ∟ѿד70 ∂ᾼṮ+ ⁄ֵ ὑP.C.ϩ₤ ₤

Ҕᵶה Ё ϩ₤ȳ ϩ₤ȳ ȲẔМȲᴯὑЄ ѻ☼ПṮ+ צ ȳђ ȳ ȳ+ ҁ ȳӞ ȴױҵȲⱢ вֵ Ṯ+ П

ᾓғ ȲҖ Ѭ ᶝὑ96ד ᾬ Ȳ ῶ ᴩׄԓ ▲Ȳ ẁ ׄứἤ ᴷṳ ứ  Ḃ ȴẔМȲṃ ὑ92ד

ᶙЏȲᵀὑ96ד ▲ Б ϯ Ң Ỵצᶀ Ὲ ᶮȲ╝ὑ97ד ᴞӦ ịḂ Џ ȴ Ӱ Ѭ Ѭ ד ∂Ṯ+ ῶ 2-3Ἤӱȴ 

ῶ 2-3Ӱ Ѭ Ѭ ד ∂Ṯ+ Ϛ ῶ 

 

 ֤ װ

ᵿᴯ  

₤ ╟Џדѣ ╟Џ ᴯ Џ (а) 

ЄЊ +  

(m
3
) ᴩ╜  ☼֤ 

 ⇔ 

(m) 

ԓ  

(m) 

 

(m) 

1 
ᴫḋϡ  

Ṯ+  
ừ Є֝ Ϯԏ  

Ӱשׂ  

ϩ₤ 

55.10.30 

56.02.20 
Ὥ ᶝ 767,871 27.00 15.00 3.00 434,841 

2 
ᴫḋϮ  

Ṯ+  
ừ Є֝ Ϯԏ  

Ӱשׂ  

ϩ₤ 

55.10.30 

56.02.21 
Ὥ ᶝ 1,325,292 36.00 10.00 3.00 83,753 

3 
ᴫḋҳ  

Ṯ+  
ừ Є֝ Ϯԏ  

Ӱשׂ  

ϩ₤ 

55.08.02 

56.01.20 
Ὥ ᶝ 1,521,129 54.80 12.00 2.60 128,030 

4 
Є Ϛ  

Ṯ+  
 Є  

Ӱשׂ  

ϩ₤ 

55.12.30 

56.02.20 
Ὥ ᶝ 922,977 38.5 10.00 2.00 28,125 

5 
ϡ  

Ṯ+  
ᴎ׆Ӱ  

Ӱשׂ  

ϩ₤ 

55.02.03 

55.05.30 
Ὥ ᶝ 1,456,620 51.10 12.00 2.20 48,876 

6 
Ϛ  

Ṯ+  
ᴎ׆Ӱ  

Ӱשׂ  

ϩ₤ 

55.02.28 

55.05.20 
Ὥ ᶝ 1,471,129 54.00 12.00 2.20 44,816 

7 
Ὃ ϡ  

Ṯ+  
ᴎ׆Ӱ Ὃ  

Ӱשׂ  

ϩ₤ 

55.02.01 

55.07.23 
Ὥ ᶝ 1,530,283 59.60 14.80 2.80 38,075 

8 
Ὃ Ϛ  

Ṯ+  
ᴎ׆Ӱ Ὃ  

Ӱשׂ  

ϩ₤ 

55.02.17 

55.05.12 
Ὥ ᶝ 806,910 29.60 6.50 2.60 87,495 

9 
ᴮ Ϛ  

Ṯ+  
 ᴮ  

Ӱשׂ  

ϩ₤ 

55.01.10 

55.05.09 
Ὥ ᶝ 1,159,892 61.00 9.00 2.00 18,135 

10 
ѩṸ Ϛ  

Ṯ+  
 ѩṸ  

Ӱשׂ  

ϩ₤ 

54.03.14 

55.02.15 
Ὥ ᶝ 1,154,506 40.56 7.00 2.30 19,989 

11 
ị Ϛ  

Ṯ+  
 ị  

Ӱשׂ  

ϩ₤ 

54.03.10 

54.05.25 
Ὥ ᶝ 293,996 43.00 16.00 2.125 86,960 

12 
 Ṯ+

 
 Є  

Ё 

ц ϩ 

54.07.15 

55.12.15 
Ӱ ᶝ 33,931,886 100.53 23.00 Ἱᾬ  5,800,000 

13 
ϡ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

54.03.15 

55.02.10 
Ὥ ᶝ 1,764,480 75.50 7.50 2.50 22,184 

14 
Ϛ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

54.03.15 

55.01.31 
Ὥ ᶝ 1,987,038 29.20 7.50 2.40 40,709 

15 
Ϛ  

Ṯ+  
  

 

ϩ₤ 

56.11.18 

57.02.22 
Ӱ ᶝ 458,990 48.50 5.90 2.66 105,703 

16 
Ϛ  

Ṯ+  
  

 

 

54.10.26 

55.05.14 
Ὥ ᶝ 551,648 68.00 9.00 2.00 53,435 

17 
Х  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

54.03.14 

55.02.08 
Ὥ ᶝ 1,513,939 65.54 8.00 1.80 3,159 

 ֤ װ

ᵿᴯ  

₤ ╟Џדѣ ╟Џ ᴯ Џ (а) 

ЄЊ +  

(m
3
) ᴩ╜  ☼֤ 

 ⇔ 

(m) 

ԓ  

(m) 

 

(m) 

18 
ҳ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

54.10.01 

55.01.03 
Ὥ ᶝ 598,440 41.00 8.00 3.20 20,764 

19 
Ϯ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

54.10.01 

55.01.05 
Ὥ ᶝ 896,087 51.30 8.00 2.12 44,982 

20 
ϡ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

54.10.08 

54.12.29 
Ὥ ᶝ 877,376 68.50 7.00 3.20 19,541 

21 
Ϛ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 
48.07 ֮∂  697,200 30.50 5.00 1.50 33,812 

22 
ϡ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 
48.12 Ӱ ᶝ 482,100 36.50 7.75 2.00 26,826 

23 
ϡ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 
53.06 Ӱ ᶝ 247,782 17.00 4.80 1.70 11,150 

24 
Ϛ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 
48.05 ֮∂  275,130 24.00 5.20 2.00 8,089 

25 
ϡ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

54.06.05 

54.08.03 
Ὥ ᶝ 69,944 24.00 4.19 1.60 4,403 

26 
Ϯ  

Ṯ+  
  

ϩ  

₤ 
54.10 Ӱ ᶝ 323,000 30.00 8.00 2.00 14,936 

27 
Ϛ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

54.06.05 

54.07.14 
Ὥ ᶝ 373,936 16.51 12.50 2.80 7,257 

28 
Ѭ ϡ  

Ṯ+  
 Ѭ  

Ӱשׂ  

ϩ₤ 
50.6 ֮∂  21,856 2.00 4.30 1.50 2,825 

29 
Ѭ Ϯ  

Ṯ+  
 Ѭ  Ѥ  52.9 ֮∂  12,186 13.50 4.80 2.00 Ѥ  ק

30 
Ѭ Ϛ  

Ṯ+  
 Ѭ  

 

 

54.02.20 

55.02.22 
Ὥ ᶝ 49,761 32.00 4.60 1.60 7,608 

31 
Ѭ ҳ  

Ṯ+  
 Ѭ  

 

 

54.02.22 

55.02.20 
Ὥ ᶝ 61,404 36.00 6.20 1.60 30,57 

32 
Ѭ ҳ  

Ṯ+  
 Ѭ  

Ӱשׂ  

ϩ₤ 
53.06 Ӱ ᶝ 263,500 20.30 6.30 1.70 6,848 

33 
Ѭ Ϯ  

Ṯ+  
 Ѭ  

 

 

54.11.19 

55.02.20 
Ὥ ᶝ 94,007 32.00 6.29 1.60 2,298 

34 
Ѭ ϡ  

Ṯ+  
 Ѭ  

Ӱשׂ  

ϩ₤ 

54.11.14 

55.01.14 
Ὥ ᶝ 639,790 51.60 8.00 2.00 12,233 
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 ֤ װ

ᵿᴯ  

₤ ╟Џדѣ ╟Џ ᴯ Џ (а) 

ЄЊ +  

(m
3
) ᴩ╜  ☼֤ 

 ⇔ 

(m) 

ԓ  

(m) 

 

(m) 

35 
Ѭ Ϛ  

Ṯ+  
 Ѭ  

Ӱשׂ  

ϩ₤ 

54.05.05 

54.11.17 
Ὥ ᶝ 1,104,582 40.50 11.00 2.00 97,827 

36 
Ѭ Ϛ  

Ṯ+  
 Ѭ  

Ӱשׂ  

ϩ₤ 
48.05 Ӱ ᶝ 295,660 27.00 5.00 2.00 35,372 

37 
₮ Ϯ  

Ṯ+  
 ₮  

Ё 

ϩ₤ 
54.12.26 Ὥ ᶝ 182,016 45.00 4.00 3.80 14,689 

38 
₮ ϡ  

Ṯ+  
 ₮  

Ё 

ϩ₤ 
54.12.26 Ὥ ᶝ 344,090 59.00 10.10 3.80 19,000 

39 
₮ Ϛ  

Ṯ+  
 ₮  

Ё 

ϩ₤ 
54.12.26 Ὥ ᶝ 285,774 60.00 10.50 3.80 32,678 

40 ϮӖṮ+   ϮӖ  
Ӱשׂ  

ϩ₤ 
48.03 ֮∂  185,600 25.90 10.00 1.40 7,700 

41 
ϮӖϚ  

Ṯ+  
 ϮӖ  

Ӱשׂ  

ϩ₤ 
51.06 ֮∂  9,630 7.50 3.50 1.20 900 

42 
ϡ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 
52.06 ֮∂  33,650 12.00 3.00 0.70 2,794 

43 
Ϛ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 
51.06 ֮∂  6,815 6.00 2.30 0.50 540 

44 
Ϛ  

Ṯ+  
 
ҁ

 

Ӱשׂ  

ϩ₤ 
52.05 ֮∂  6,807 5.30 2.60 0.60 

ᾈЎḂ

כ Ỵ 

45 
ϡ  

Ṯ+  
 
ҁ

 

Ӱשׂ  

ϩ₤ 
52.06 ֮∂  70,000 12.00 4.50 0.70 5,332 

46 
ҳ Ϛ  

Ṯ+  
 
ҳ

 

Ё 

ϩ₤ 
49.10 ֮∂  48,132 9.40 3.60 0.50 1,801 

47 
ҳ ϡ  

Ṯ+  
 
ҳ

 

Ӱשׂ  

ϩ₤ 
49.12 ֮∂  7,800 12.00 2.80 0.60 956 

48 
Ϯ  Ṯ

+  
 
Ϯ

 

Ё 

ϩ₤ 
49.10 ֮∂  137,642 22.00 5.40 0.80 8,650 

49 ϟ Ṯ+   
Ϯ

 

Ё 

ϩ₤ 
49.10 ֮∂  52,647 13.50 5.00 0.60 2,376 

50 ϥ Ṯ+   
Ϯ

 

Ё 

ϩ₤ 
49.10 ֮∂  71,113 12.20 3.50 0.60 3,066 

51 Ӱ Ṯ+   
ҁ

 

Ӱשׂ  

ϩ₤ 
52.06 ֮∂  28,000 8.60 4.20 0.80 1,159 

52 
ϡ  

Ṯ+  
 
ҁ

 

Ӱשׂ  

ϩ₤ 

47.09 

47.12 
֮∂  2,600 1.10 1.30 1.20 260 

53 
Ϛ  

Ṯ+  
 
ҁ

 

Ӱשׂ  

ϩ₤ 

47.09 

47.12 
֮∂  3,800 29.00 1.50 0.70 300 

54 
ҳ  

Ṯ+  
  

 

ϩ₤ 

57.07.30 

57.10.31 
Ӱ ᶝ 68,403 28.20 9.50 2.20 13,450 

55 
ὦ ЍϚ  

Ṯ+  
 ϮӖ  

Ӱשׂ  

ϩ₤ 

57.12.17 

58.04.05 
Ӱ ᶝ 630,000 35.90 13.50 3.00 51,846 

56 
Ϛ  

Ṯ+  
 

ү

֮ 

Ӱשׂ  

ϩ₤ 

57.12.17 

58.04.05 
Ӱ ᶝ 51,500 8.50 3.80 1.00 99 

57 
ϡ  

Ṯ+  
 

ү

֮ 

Ӱשׂ  

ϩ₤ 

57.12.17 

58.03.19 
Ӱ ᶝ 47,000 10.90 3.70 1.00 54 

 ֤ װ

ᵿᴯ  

₤ ╟Џדѣ ╟Џ ᴯ Џ (а) 

ЄЊ +  

(m
3
) ᴩ╜  ☼֤ 

 ⇔ 

(m) 

ԓ  

(m) 

 

(m) 

58 
Ϯ  

Ṯ+  
 

ү

֮ 

Ӱשׂ  

ϩ₤ 

57.12.17 

58.03.19 
Ӱ ᶝ 80,900 12.60 4.80 1.00 355 

59 
ҳ  

Ṯ+  
 

ү

֮ 

Ӱשׂ  

ϩ₤ 

57.12.17 

58.03.19 
Ӱ ᶝ 44,600 11.20 3.00 1.00 77 

60 
​ Ϛ  

Ṯ+  
 ​  

 

ϩ₤ 

59.04.05 

59.04.30 
Ӱ ᶝ  26.80 8.00 2.20 9,537 

61 
ϡ ỉϚ  

Ṯ+  
 ϡ ỉ 

Ӱשׂ  

ϩ₤ 

58.10.28 

58.12.30 
Ӱ ᶝ 233,000 13.70 6.80 1.10 247 

62 
ϡ ỉϡ  

Ṯ+  
 ϡ ỉ 

Ӱשׂ  

ϩ₤ 

58.10.28 

58.12.31 
Ӱ ᶝ 233,000 10.30 5.30 1.20 161 

63 
Ϯ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

58.07.26 

58.09.03 
Ӱ ᶝ 46,000 11.40 4.80 1.00 1,117 

64 
♆ Ṯ

+  
 ϮӖ  

Ӱשׂ  

ϩ₤ 

59.10.11 

60.02.15 
Ӱ ᶝ 193,000 22.00 6.00 1.20 6,916 

65 
ϮӖ  Ṯ

+  
 
Ѭ  

ќ☼ 

Ӱשׂ  

ϩ₤ 

60.01.03 

60.02.05 
Ӱ ᶝ 108,000 19.70 7.70 1.50 

֮  

Ё  

66 
Ѐү Ṯ

+  
 

 

ү֮ 

Ӱשׂ  

ϩ₤ 

60.01.05 

60.02.25 
Ӱ ᶝ 226,000 21.70 8.50 1.50 

֮  

Ё  

67 
₮ ҳ  

Ṯ+  
 ₮  

Ӱשׂ  

ϩ₤ 

60.11.22 

61.01.20 
Ӱ ᶝ 400,000 20.60 7.00 2.00 11,212 

68 
Ϛ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

60.12.10 

61.02.03 
Ӱ ᶝ 395,500 16.80 6.50 2.00 9,226 

69 
ҳ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

61.05.25 

61.09.15 
Ӱ ᶝ 407,000 32.00 6.00 2.00 20,080 

70 
Ѐϡ  

Ṯ+  
 Ѐ  

Ӱשׂ  

ϩ₤ 

61.10.01 

61.10.25 
Ӱ ᶝ 68,900 13.60 3.50 1.50 570 

71 
ᴮϚ  

Ṯ+  
 ᴮ  

Ӱשׂ  

ϩ₤ 

61.10.11 

61.11.25 
Ӱ ᶝ 336,500 23.80 7.30 1.50 2,297 

72 
Ϛ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

61.10.26 

61.12.04 
Ӱ ᶝ 218,900 18.10 5.00 2.00 1,323 

73 
ϡ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

61.10.11 

61.11.24 
Ӱ ᶝ 298,000 15.40 8.40 2.00 7,822 

74 
ЀϮ  

Ṯ+  
 Ѐ  

Ӱשׂ  

ϩ₤ 

62.04.02 

62.06.02 
Ӱ ᶝ 444,000 35.80 7.50 2.00 4,920 

75 
ᴮϡ  

Ṯ+  
 ᴮ  

Ё 

ϩ₤ 

62.05.07 

62.05.29 
Ӱ ᶝ 60,000 11.30 3.00 1.50 913 

76 
​ ϡ  

Ṯ+  
 ​  

Ӱשׂ  

ϩ₤ 

62.11.22 

63.02.18 
Ӱ ᶝ 376,000 28.10 6.80 2.00 19,333 

77 
Х  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

63.03.12 

63.05.20 
Ӱ ᶝ 495,000 31.20 5.00 2.00 30,472 

78 
Ϯ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

63.04.21 

63.06.10 
Ӱ ᶝ 296,500 9.70 7.00 2.00 12,846 

79 
Х  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

63.06.01 

63.06.25 
Ӱ ᶝ 168,800 14.00 4.30 2.00 2,500 

80 
Ϛ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

63.11.01 

63.12.30 
Ӱ ᶝ 348,000 29.50 4.60 2.00 8,435 
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 ֤ װ

ᵿᴯ  

₤ ╟Џדѣ ╟Џ ᴯ Џ (а) 

ЄЊ +  

(m
3
) ᴩ╜  ☼֤ 

 ⇔ 

(m) 

ԓ  

(m) 

 

(m) 

81 
ДϚ  

Ṯ+  
ừ Є֝ Д  

Ӱשׂ  

ϩ₤ 

61.10.16 

61.12.24 
 781,300 26.50 10.00 1.00 19,000 

82 
г  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

64.03.27 

64.06.22 
Ӱ ᶝ 531,000 31.60 10.00 2.00 29,986 

83 
ϝ  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

65.03.15 

65.06.15 
Ӱ ᶝ 902,723 56.00 7.00 2.00 100,000 

84 
г  

Ṯ+  
  

Ӱשׂ  

ϩ₤ 

65.04.19 

65.06.18 
Ӱ ᶝ 174,000 20.20 4.50 2.00 3,000 

85 
ђ Ṯ+

(ḳ ) 
 Є  

ᶿ  ה

ϩ₤ 

62.11.16 

66.06.20 
Ӱ ᶝ 121,463,000 80.00 38.00 Ἱᾬ  10,470,000 

86 
Є ϡ  

Ṯ+  
 Є  

Ӱשׂ  

ϩ₤ 

66.04.15 

66.09.15 
Ӱ ᶝ 1,027,268 26.50 7.00 2.50 15,800 

87 
ϮԏϚ  

Ṯ+  
 Ϯԏ  

Ӱשׂ  

ϩ₤ 

68.04.12 

69.04 
Ӱ ᶝ 1,621,080 32.60 6.00 5.00 15,000 

88 
қἮϚ  

Ṯ+  
 қἮ  

P.C. 

ϩ₤ 
69.01.17 

69.05.15 
Ӱ ᶝ 2,195,435 54.50 8.50 2.00 9,000 

89 
қἮϡ  

Ṯ+  
 қἮ  

Ӱשׂ  

ϩ₤ 

70.04.13 

70.08.01 
Ӱ ᶝ 2,019,565 41.50 5.00 3.40 13,000 

90 
ϥ  

Ṯ+  
  

P.C. 

ϩ₤ 
71.11.19 

72.01 
Ӱ ᶝ 3,587,682 38.10 6.00 4.20 15,709 

91 
ϝ  

Ṯ+  
  

P.C. 

ϩ₤ 
72.12.01 

73.01.16 
Ӱ ᶝ 2,779,000 40.00 7.50 2.00 9,865 

92   Є  ╔  
67.12.12 

73.01.31 
Ӱ ᶝ 548,200,000 160.00 82.00 Ἱᾬ  12,400,000 

93 
Ѭ Х  

Ṯ+  
 Ѭ  

P.C. 

ϩ₤ 
73.02.25 

73.04.05 
Ӱ ᶝ 848,000 17.50 6.00 1.40 3,401 

94 Ѝ Ṯ+   Ѝ  
Ӱשׂ  

ϩ₤ 

74.05.01 

74.06.07 
Ӱ ᶝ 462,000 20.00 4.50 1.50 600 

95 
ѩṸ Ϛ  

Ṯ+  
 ѩṸ  

P.C. 

ϩ₤ 
74.11.10 

75.01.22 
Ӱ ᶝ 2,730,000 35.10 7.00 3.00 17,354 

96 
ѩṸ ϡ  

Ṯ+  
 ѩṸ  

P.C. 

ϩ₤ 
75.01.28 

75.05.16 
Ӱ ᶝ 2,470,745 26.80 3.50 3.00 596 

97 
ѩṸ ϝ  

Ṯ+  
 ѩṸ  

P.C. 

ϩ₤ 
- - - - - - - 

98 
ѩṸ Ϯ  

Ṯ+  
 ѩṸ  

P.C. 

ϩ₤ 
75.12.28 

76.04.27 
Ӱ ᶝ 1,720,000 23.00 9.00 3.00 8,054 

99 
ѩṸ ҳ  

Ṯ+  
 ѩṸ  

P.C. 

ϩ₤ 
76.04.07 

76.08.21 
Ӱ ᶝ 1,795 36.70 6.50 2.00 13,700 

100 
ѩṸ Х  

Ṯ+  
 ѩṸ  

P.C. 

ϩ₤ 
77.02.01 

77.05.23 
Ӱ ᶝ 4,438,000 48.60 6.00 2.50 5,048 

101 
ѩṸ г  

Ṯ+  
 ѩṸ  

P.C. 

ϩ₤ 
78.01.24 

78.05.26 
Ӱ ᶝ 4,720,000 33.70 7.00 3.00 15,768 

102 
Ϛ  

Ṯ+  
  

P.C. 

ϩ₤ 
79.02.15 

79.05.16 
Ӱ ᶝ 3,780,000 30.00 7.00 2.50 5,929 

103 
қἮϮ  

Ṯ+  
 қἮ  

P.C. 

ϩ₤ 
79.12.18 

80.03.17 
Ӱ ᶝ 3,380,000 43.00 9.00 2.50 13,665 

 ֤ װ

ᵿᴯ  

₤ ╟Џדѣ ╟Џ ᴯ Џ (а) 

ЄЊ +  

(m
3
) ᴩ╜  ☼֤ 

 ⇔ 

(m) 

ԓ  

(m) 

 

(m) 

104 
қἮҳ  

Ṯ+  
 қἮ  

P.C. 

ϩ₤ 
80.12.29 

81.04.19 
Ӱ ᶝ 4,585,000 68.00 9.00 2.50 38,570 

105 
 

Ṯ+  
  

P.C. 

ϩ₤ 
82.01.17 

82.05.16 
Ӱ ᶝ 4,460,000 44.80 9.00 3.00 25,713 

106 
Ὃ Ϯ  

ќ☼Ṯ+  
ᴎ׆Ӱ Ὃ  

P.C. 

ϩ₤ 
82.11.29 

83.03.12 
Ӱ ᶝ 4,660,000 28.00 9.00 3.00 11,412 

107 
Ὃ ҳ  

ќ☼Ṯ+  
ᴎ׆Ӱ Ὃ  

P.C. 

ϩ₤ 
83.05.01 

83.06.18 
Ӱ ᶝ 1,496,000 23.00 8.00 2.00 4,279 

108 
Ϛ  

ќ☼Ṯ+  
  

P.C. 

ϩ₤ 
83.11.01 

84.01.12 
Ӱ ᶝ 3,960,000 31.50 8.00 2.50 27,649 

109 
ϡ  

ќ☼Ṯ+  
  

P.C. 

ϩ₤ 
84.02.21 

84.04.08 
Ӱ ᶝ 1,800,000 23.50 5.00 2.00 4,406 

110 
+ ҁṮ+

 

 

ᴎ׆Ӱ 
Є  

P.C. 

ϩ₤ 
83.05.23 

84.08.10 
Ӱ ᶝ 70,630,000 90.00 15.00 4.00 294,000 

111 
ϯѝԏϚ  

Ṯ+  
ᴎ׆ 

ϯѝԏ

 

P.C. 

ϩ₤ 
84.11.03 

85.01.10 
Ӱ ᶝ 3,420,000 23.00 10.50 2.50 19,630 

112 
ϯѝԏϡ  

Ṯ+  
ᴎ׆Ӱ 

ϯѝԏ

 

P.C. 

ϩ₤ 
85.02.02 

85.03.19 
Ӱ ᶝ 1,818,824 19.00 8.50 2.20 7,800 

113 
ᾙϡ Џ  

ᴎ׆Ӱ  
P.C. 

ϩ₤ 
85.03.07 

85.05.10 
Ӱ ᶝ 3,100,000 28.00 7.00 3.00 16,635 

114 
ӥ Ϛ  

Ṯ+  
ᴎ׆Ӱ ӥ  

P.C. 

ϩ₤ 
86.02.01 

86.05.16 
Ӱ ᶝ 5,100,000 29.00 11.00 2.70 20,615 

115 
֤  

Ṯ+  
ᴎӞ  

 

֤  

P.C. 

ϩ₤ 
87.01.16 

87.04.18 
Ӱ ᶝ 3,290,000 36.00 7.00 2.50 10,528 

116 
ᴔ  ќ

☼Ṯ+  
ᴎӞ  ᴔ  

P.C. 

ϩ₤ 
87.04.17 

87.06.15 
Ӱ ᶝ 2,050,000 23.50 7.00 2.00 6,330 

117 
в  ќ

☼Ṯ+  
 
в  

ќ☼ 

P.C. 

ϩ₤ 
87.04.29 

87.07.06 
Ӱ ᶝ 4,330,000 20.00 3.00 1.00 2,000 

118 
қἮ Х  

ќ☼Ṯ+  
 қἮ  

P.C. 

ϩ₤ 
87.06.11 

87.10.11 
Ӱ ᶝ 4,800,000 46.50 5.00 3.00 3,000 

119 
Ӟ  Ṯ+

 
ᴎӞ  Є  

P.C. 

ϩ₤ 
86.12.01 

88.09.01 
Ӱ ᶝ 52,600,000 14.18 14.00 3.00 681,000 

120 
ϡ  

Ṯ+  
  

P.C. 

ϩ₤ 
87.12.19 

88.02.25 
Ӑᶝ 3,250,000 - - - - 

121 
ϥ  

Ṯ+  
  

P.C. 

ϩ₤ 
75.12.06 

76.03.15 
Ӱ ᶝ 2,882,055 47.30 7.00 2.00 13,328 

122 
ṃ Ϛ  

Ṯ+  
ᴎ׆Ӱ ӪӰ  

P.C. 

ϩ₤ 
90.12.14 

92.06.06 
Ӑᶝ 72,506,000 84.45 18.00 3.00 188,200 

ȸђ Бὑ ד96 ἂ Ḥ ☼ҷȲ Ẕ֝Ɫ Лԛԝ ῏ צ 37  

ẃ ȸӐ ḂᴟӰ Ѭ Ѭ ᾇ+ ᴷ ֥ έ (98) 
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ϮȳӰ Ѭ Ѭ ѻ  Ὠכ

ὑӰ Ѭ Ѭ ϱ Є ѻ☼ + ȲБ ∂ϵ Ȳ ד

ẃБ҉и Ҵ+ғ ȲҒϱ ᴦᵓד93 ᾼ ẃ Ȳ ֢

+ БῺ ȲⱢ ᵍӑẃ ​ Ѭ вЁ֮ПḤẚ Ἤ

☼ҷПЁӰ᾿ ☼Ϥ Ȳ Ѭ ỄȲ Ѭᵓ Җ Ѭ

ᶝ ὑӰ Ѭד Ѭ ѻ☼ + Б װֵ ׄԓ ȳ

Џ ȳ Џ Џᵂ ȴⱢ Ϡ Ẕ Ἠ ȲӐ

Б Ὼ20ד Ἤ ᾼד Џ ῶ 2-4ἬӱȲẔѻ Є₤

+ иӁᴯ ֽ  2-1ἬӱȴẔМȲϭѿϯ ȳ

ᾼד Џ Ɫ ֵȲᴞ96ד ḕ 1ᴟ2דꞋצ ד ▲

Џ Пּנ Ȳᴖṃ ⁄ὑ93דᶙЏ∟ᴟ103ד Ԛ ᾼװ4

ᾙ ׄԓ ▲Џ ȴ 

ҵȲӖױ ẃד96 ᾼ ἂ ⱢЄ ☼ ẃ ḝ ​Ȳ

ẔМЄ ϱ П Ѭ Ҕ╗ ц ᴎ Ӱ׆ ֮ᾼ

​ 444ᴏȲ ђ Ң Ḥẚ Ὲ Ȳ Ңכ

טּ Ḥ 60еѐȲפּ ᵿϱѠּ3פеṭ вἬ ᾼ

1,047ӴѠеѐᾼᾇ+Ϸ Ḥẚᴟϯ ᾼ ȴԛ῏Ȳ

Ɫч╣ҏ ∟ᾈᶩ ᾼᾭᾓцḤẚ о ᶮȲҖ Ѭ ᶝὑ

֢דȳ97ד96 װ1 ЏᵂȲṳὑ98ד ᴟ102ד  

Ȳ ѿ ᾈ +Ӱϯ ᾼ ᶮȲṳ ᴇ ›∟ ᵂ

Ȳ ᵂⱢ Ё+ П ᴕṼ ȴ 

Ὠ ӱȲ96דђ (17K+600)ϱȳϯ Ӧὑ

Ӣ ᾼḤẚȲẔ∟ Ӗ ‹ד97 Пқᾶ ȳ ȳṟ ᵌ

ц ד ẃ Ȳђ (17K+600)ϱȳϯ Ӽԛװ ӢЄ ᾼ

Ḥẚȴᵀ Ӧ98דᴟ  ד102 ӱȲ (0K+000)

ϱȳϯ Ḥẚ Б ӂ Ȳ Ӽ ҒȲᾈỴẒ Бצ

ᾼ ֮ȷᴖ֯ (7K+200)ϯ ПḤẚ Ϸ ю ứ

ᾭ ȷᴟὑ (7K+200)П ȲẔѻ֪ ᵒשׁ ╥ђ

ϯ Ἤ +Ӱц Ἦᵌ Ἤ Ȳṿϱ +ӰЄ ὑ

(7K+200)Ȳᴖ∟Ḥ ὑ ứȴ 

ҫҵ֯Ӣ иȲ 7ѣד101֪ Ἦ ц1028דѣ

רּ П ḝ ​Ȳ ђכ (17K+600)ϱ +Ӱϯ ᴟ

https://zh.wikipedia.org/wiki/%E9%A2%B1%E9%A2%A8%E9%9F%8B%E5%B8%95_(2007%E5%B9%B4)
https://zh.wikipedia.org/wiki/%E6%A1%83%E5%9C%92%E5%B8%82
https://zh.wikipedia.org/wiki/%E5%BE%A9%E8%88%88%E5%8D%80_(%E6%A1%83%E5%9C%92%E5%B8%82)
https://zh.wikipedia.org/wiki/%E6%96%B0%E7%AB%B9%E7%B8%A3
https://zh.wikipedia.org/wiki/%E5%B0%96%E7%9F%B3%E9%84%89
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(7K+200)ц Ȳ ϯכ ᾈᶩ ὋсҵȲЄצ ϱᾈᶩӢ

Б ứȲ ᴖṕȲ֯ вắד2 ☻ѬṶԈ Ȳђ

ϱ ᾼᾈᶩצ ϯד ᾼ Ȳṳѿ דװ Ɫ ȷԛ῏Ȳ

ϯ ᾈ◕⁄╥ѿ ⱢѻȲT ֯ Ϯד∟⁄֪ Ѭ в Є

ᾼ☻ѬṶԈȲ֪ױᾈᶩᾼ ѿᶝ ᾼᾈ + ⱢѻȲṳ

Ὑ Ȳ ӱԓᾈ ֢ ПЁ+ Ӣ ᶁБ Ὼὑ

ứȳӂ ȲẔ +═ ϯ Ȳ Ӣ ᾼӂ ȴϱ Ё+

ȲҠẁ∟ ṃ Ё+ ᴷП ᴕȴ 

∟ȲӐ Б ђ ד∟‹ ▲ Ɫ ᴕȲ

ᴷṃ ᵅḂ Ѡ ∟ȲҠ ӢПЁ+ ᶮ

П ╟Ṽ Ȳ ПиέכὨȲ ֽ2-4 П ∟П

ᴷ Ϛ МἬ ȴ 

ῶ 2-4Ӱ Ѭ Ѭ Ὼ20דѻ ȳ ȳ Џ

ῶ 

  ᵑ דԌ ֤   
 

(Ҙа) 

Ӑ ӣ 

֣ 

1  

 

 

98 
цϯ ᾈ

ᾙ ϡ ◕Џ  

Ѭᵓ

Җ Ѭ ᶝ 

196,52

6 

ᾬ ᾓׄ

ԓ

иέ 

2  102 

Ḃ Џ

ỗ ᶾ ὢ

 

Ѭᵓ

Җ Ѭ ᶝ 
4,500 

3  102 Ḃ Џ  
Ѭᵓ

Җ Ѭ ᶝ 
55,950 

4  102 

Ḃ Џ

ỗ ᶾ ὢ

 

Ѭᵓ

Җ Ѭ ᶝ 
4,500 

5  

 

105 

Ӱ Ѭ⇔ד105 ȳ

ц цỂ

֮ᶮ ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
2,800 

Ё+ ᴷ

ᾈᶩ

иέ 
6  106 

Ӱ Ѭ⇔ד106 ȳ∟ᴃȳ

ц Ể ֮ᶮ

ц ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
2,100 

7  

 

100 

Ӱ Ѭ Ѭ Ṯ+

ᵂ ( Х )

ц  ╟Ḃ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
20,222 

╟Џ

∟ѠЁ+

Ѡ ᴷ 
8  104 

Ӱ Ѭ Ѭ Ṯ+

ᵂ ( ϟ )

ц  ╟Ḃ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
22,212 

9  107 
ᵂ ( ϫ

ϡ ) ỗ ᶾ ὢ

Ѭᵓ

Җ Ѭ ᶝ 
2,415 
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  ᵑ דԌ ֤   
 

(Ҙа) 

Ӑ ӣ 

֣ 

 

10  

Ẕ҃ 

97 
ц Ё

ᵂЏ  

Ѭᵓ

Җ Ѭ ᶝ 
16,260 

שׁ╟  

11  97 

Ӱ Ѭ ᾙ ≡ẁ

ѬЏ ׄԓ ц

ϯ ᾈ ᾙЏ ỗ

ᶾ ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
19,500 

ᾬ ᾓׄ

ԓ  

12  109 
⇔ד109 ϯ ’Ṏ

ᾙ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
5,200 

ᾬ ᾓׄ

ԓ  

13  

 

▲ 

91 

Є (ᵶ

ϡװ ׄԓ ▲ ᴷ

ỗ ᶾ ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
12,000 

ᾬ ᾓ

ׄԓ

ᴷ 

14  98 

(ᵶ ) Ϯ

װ ׄԓ ▲ ᴷỗ

ᶾ ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
4,822 

15  102 

Ӱ Ѭ⇔ד102

ׄԓ иέцѬ

▲ỗ ᶾ ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
9,364 

16  102 

Ӱ Ѭ⇔ד102

(ᵶ ) ѬЀц

ᾬѬϯ ▲Џᵂ( Ѐ

 (פּ֥

Ѭᵓ

Җ Ѭ ᶝ 
2,913 

17  103 

Ӱ Ѭ⇔ד103

ׄԓ иέцѬ

▲ỗ ᶾ ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
9,355 

18  105 

Ӱ Ѭ⇔ד105

ׄԓ иέцѬ

▲ỗ ᶾ ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
9,930 

19  106 

(ᵶ ) ҳ

װ ׄԓ ▲ ᴷỗ

ᶾ ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
5,000 

20  108 

Ӱ Ѭ⇔ד108

ׄԓ иέцѬ

▲ 

Ѭᵓ

Җ Ѭ ᶝ 
9,188 

21  109 
⇔ד109

▲ Ṷ  

Ѭᵓ

Җ Ѭ ᶝ 
750 

22  109 

Ӱ Ѭ⇔ד109 ȳ

ȳМ ᴃц ὧ ׄ

ԓ иέцѬ

▲ỗ ᶾ ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
11,200 

Ӱ Ѭ⇔ד110 110  23 Ѭᵓ 9,500 



 

2-13 

  ᵑ דԌ ֤   
 

(Ҙа) 

Ӑ ӣ 

֣ 

(ᵶ )ׄ ԓ

иέцѬ ▲ 

Җ Ѭ ᶝ 

24  

 

96 

Ғ ц 

╟ ỗ ᶾ

ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
4,116 

ᾬ ᾓׄ

ԓ

иέ 

25  98 
╟ Џ ̅

ϯ  

Ѭᵓ

Җ Ѭ ᶝ 
25,334 

26  98 
⇔ד98 (ᵶ

) Џ  

Ѭᵓ

Җ Ѭ ᶝ 
2,526 

27  99 

╟ Џ (3)-

ᴃἉᾪ ц

ϯ ỆᶩЏ ỗ

ᶾ ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
2,209 

28  103 
ѬЀ Ḃ

Џ  

Ѭᵓ

Җ Ѭ ᶝ 
29,949 

29  104 
ҿ Ḥẚᵾ

Џ  

Ѭᵓ

Җ Ѭ ᶝ 
18,585 

30  106 

цӰ Ѭ ד106

╟Ḃ Џ ỗ ᶾ

ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
9,999 

31  109 

Ӱ Ѭ ∟ᴃ ị

Ӱ ᴟ ḳ

Џ  

Ѭᵓ

Җ Ѭ ᶝ 
19,396 

32  

 

97 
Ӱ Ѭ⇔ד97 ц

ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
1,770 

Ё+ ᴷ

ᾈᶩ

иέ 

33  99 
Ӱ Ѭ⇔ד99 ц

ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
1,600 

34  102 
Ӱ Ѭ⇔ד102 ц

ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
1,700 

35  103 
Ӱ Ѭ⇔ד103 ȳ

цḛ ᴃ ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
3,800 

36  104 
Ӱ Ѭ⇔ד104 ȳ

цḛ ᴃ ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
3,100 

37  105 

Ӱ Ѭ⇔ד105 ȳ

ц цỂ

֮ᶮ ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
2,800 

38  106 

Ӱ Ѭ⇔ד106 ȳ∟ᴃȳ

ц Ể ֮ᶮ

ц ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
2,100 

39  Ẕ҃ 97 

╟ Џ -(1)

Ṯ ц

ϱѠ Ѭ ╟ 

Ѭᵓ

Җ Ѭ ᶝ 
9,990 

Ḃ

שׁ╟  
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  ᵑ דԌ ֤   
 

(Ҙа) 

Ӑ ӣ 

֣ 

40  101 
Ӱ Ѭ⇔ד101

(ᵶ ) Џ  

Ѭᵓ

Җ Ѭ ᶝ 
10,422 

ᾬ ᾓׄ

ԓ

иέ 

41  104 
֢ ☻  ἉѬ

⅔Ḇ Џᵂ 

Ѭᵓ

Җ Ѭ ᶝ 
2,500 

ᾬ ᾓׄ

ԓ

иέ 

42  105 

Ӱ Ѭ (ᵶ

) ị ᾬ ц

 

Ѭᵓ

Җ Ѭ ᶝ 
3,600 

ᾬ ᾓׄ

ԓ

иέ 

43  105 

Ӱ ᴟ⇔ד105

ḳ ц Џ

Ѐּ֥פ 

Ѭᵓ

Җ Ѭ ᶝ 
8,366 

ᾬ ᾓׄ

ԓ

иέ 

44  107 

Ӱ Ѭ ḛ ᴃ Џ

Ӱ ᴟ ḳ

Џ  

Ѭᵓ

Җ Ѭ ᶝ 
23,593  

45  107 

Ӱ Ѭד107 ȳ ц

ׄԓ

Ṯ Ṇ Ḃ  

Ѭᵓ

Җ Ѭ ᶝ 
9,800 

ᾬ ᾓׄ

ԓ

иέ 

46  108 

Ӱ Ѭד108 ȳ

ц צ╠ ȳ

ȳ Ѭ ╟ ▲ȳ

ц  

Ѭᵓ

Җ Ѭ ᶝ 
6,000 

ᾬ ᾓׄ

ԓ

Ḃ ╟

שׁ  

47  

ђ

 

 

99 
ђ ϯ ҿ Ỵ

≡ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
3,534 ᾬ ᾓׄ

ԓ

иέ 48  100 
Є ђ ϯ Ỵ

Џ  

Ѭᵓ

Җ Ѭ ᶝ 
13,185 

49  

 

97 

ђ ϱϯ ᾈ +

Ӱϯ ᵂ ỗ ᶾ

ὢ  

Ѭᵓ

Җ Ѭ ᶝ 
5,799 

Ё+ ᴷ

ᾈᶩ

иέ 
50  99 

ђד99 ϱϯ ᾈ

+Ӱϯ ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
2,437 

51  101 
ђד101 ϱϯ ᾈ

+Ӱϯ ᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
2,233 

52  

Ẕ҃ 

95 

Ӱ Ѭ⇔ד95 Ѭ қ

Ἦ֮ (ђ ϯ Ỵ)

֮ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
27,754 

ịЁ+ḳ

ᴷ 

53  98 
ђ ϯ ҢỴ ֮

Џ  

Ѭᵓ

Җ Ѭ ᶝ 
8,142 

54  100 
Є ђ ϯ ᾈ ᾙ

Џ  

Ѭᵓ

Җ Ѭ ᶝ 
22,146 

ᾬ ᾓׄ

ԓ  
55  102 

Є⇔ד102 ђ ϯ

ᾈ ᾙ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
15,242 
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  ᵑ דԌ ֤   
 

(Ҙа) 

Ӑ ӣ 

֣ 

56  

+

ҁ

 

 

97 + ҁ Џ  
Ѭᵓ

Җ Ѭ ᶝ 
16,885 

ᾬ ᾓׄ

ԓ

иέ 

57  100 
+ ҁ цӞ Џ

 

Ѭᵓ

Җ Ѭ ᶝ 
9,899 

58  103 
Є⇔ד103 + ҁ

ϱ Ỵ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
7,237 

59  

Ẕ҃ 

95 

Ӟ -+ ҁ І Ѭ щ

ḳ ∂ ṎЏ ỗ

ц ᶾ ὢ  

ᴩ╜ ỗ

ѬЁ’═

ᶝ Җиᶝ 

5,400 

ᾬ ᾓׄ

ԓ

иέ 

60  95 
1134K+800+ ҁ

֮ Ṏϡ Џ  

ᴩ╜ ỗ

ѬЁ’═

ᶝ Җиᶝ 

17,083 
ịЁ+ḳ

ᴷ 

61  96 + ҁ ֮ Џ  

ᴩ╜ ỗ

ѬЁ’═

ᶝ Җиᶝ 

44,162 
ịЁ+ḳ

ᴷ 

62  98 
+ ҁ

▲иέц  

ᴩ╜ ỗ

ѬЁ’═

ᶝ Җиᶝ 

4,000 
ịЁ+ḳ

ᴷ 

63  104 
Є⇔ד104 + ҁ

ϯ ’Ṏᾙ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
22,490 

ᾬ ᾓׄ

ԓ  
64  108 

Є + ҁ ϯ ’Ṏ

ᾙ 2 Џ  

Ѭᵓ

Җ Ѭ ᶝ 
27,935 

65  110 
Є + ҁ ϯ ’Ṏ

ᾙ 3 Џ  

Ѭᵓ

Җ Ѭ ᶝ 
23,957 

66  

Ӟ

 

 100 
+ ҁ цӞ Џ

 

Ѭᵓ

Җ Ѭ ᶝ 
9,899 

ᾬ ᾓׄ

ԓ

иέ 

67  

Ẕ҃ 

95 

Ӟ -+ ҁ І Ѭ щ

ḳ ∂ ṎЏ ỗ

ц ᶾ ὢ  

ᴩ╜ ỗ

ѬЁ’═

ᶝ Җиᶝ 

5,400 

ᾬ ᾓׄ

ԓ

иέ 

68  108 

108ȳ109ד⇔Ӟ ϯ

’Ṏᾙ Џ ỗ ᶾ ὢ

 

Ѭᵓ

Җ Ѭ ᶝ 
2,927 

ᾬ ᾓׄ

ԓ  

69  108 
108ȳ109ד⇔Ӟ ϯ

’Ṏᾙ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
28,380 

ᾬ ᾓׄ

ԓ

иέ 

70  
ṃ

 

▲ 101 
Ӱ Ѭ Ѭ ṃ Ṯ+

ׄԓ ▲ц ᴷᵂ  

Ѭᵓ

Җ Ѭ ᶝ 
900 

ᾬ ᾓ

ׄԓ

ᴷ 

71   97 

Ӱ Ѭ Ѭ Ӱ׆ ṃ

цẔϱ Ỵ

ᾙ ∂Џ  

Ѭᵓ

Җ Ѭ ᶝ 
27,035 

ᾬ ᾓׄ

ԓ

иέ 
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  ᵑ דԌ ֤   
 

(Ҙа) 

Ӑ ӣ 

֣ 

72  99 ṃ Ṯ+ Џ  
Ѭᵓ

Җ Ѭ ᶝ 
3,057 

73  103 
ӪӰ⇔ד103 ṃ ◕

Ỵ Џ  

Ѭᵓ

Җ Ѭ ᶝ 
13,885 
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ѱẃ ȸ Ѭᵓ Җ Ѭ ᶝȳӐ  
 2-1Ӱ Ѭ Ѭ ѻ☼ѻ иӁ  



 

2-18 

∟ ПѠ ứἬ ᴕ ꜙ ȲҔᵶ ị ứἤᾼᴕ ȳ

ᾈᶩᾇ+ ȳӢ ֮ ᾼ ȳ ᾼ Ȳѿц∟

ȲꞋ Ԋ ҟד ṅשׁ ▲ ẁѠ ҠᴩἤП ᴷȲ╝Ӑ

ϚḔ Ӱ Ѭ Ѭ ד ṅשׁ ▲ Ϛ ῶ ῶ 

2-5ἬӱȲṳ ֢ ṅשׁ ▲ ậẔв Ȳ ӣ ֣Ҕᵶị֮Ё

+ ȳᾈ ᾇ+ ȳ ׄԓȳѬ Ӣ ▲ѿц∟

ХЄ ᴷ ֣ȲẔМȲӰ Ѭ Ѭ ד ṅשׁ Ѭ ҵȲẔ ὑị֮

ᾈ ПЁ+ ᴷПׁשṅꜙֵȲҠᵂⱢ∟ Ѡ Ё+ ᴷП

ᴕṼ ȴ 

 

ῶ 2-5Ӱ Ѭ Ѭ Ὼ20דѻ ד ṅשׁ ▲ Ϛ ῶ 

֤ иד  в   Ӑ ӣ 

91 
Ӱ Ѭ Ѭ +

Ӣ ▲  

▲Ӱ Ѭ Ѭ в + Ȳ

ᴩ ᾓ ᴷц ▲ 

Ѭᵓ

Җ Ѭ ᶝ 

Ѭ Ӣ ▲ 

ׄԓ 

91 

Ӱ Ѭ Ѭ ▲

цѬ Ṇ שׁ

ṅ(Ϛ)~(Ϯ) 

ᶙכѬ ќ☼ ПѬ ȳѬ

ᴆ╬╓ ц∂ӴɦѬ ᴆ╬

ɧה  Ὠכ

Ѭᵓ

Җ Ѭ ᶝ 
Ѭ Ӣ ▲ 

94 

Ӱ Ѭ Ѭ צ

Ὥ ֮Ё+ḳ Ѭ

П цᾙ

Пׁשṅ 

ᶙכḳ∟ЁӰ☼ᾭᾓиέц Ȳ

ѹ ֥Ѭ ȳѬ ȳЁ+ḳ ц

Ȳ ҏ ᾙ  

ᴩ╜ ỗ

Ὥ ᶝ 

ị֮Ё+  

∟  

94 
Ӱ Ѭ Ѭ ᾇ+

ᴷПׁשṅ 

ѿ 147K Ё Ḥ ȳ

֮Ё+ Ȳѹ∂ GISṆ

Ѭ ἤ 

Ѭᵓ  ị֮Ё+  

94 

Ӱ Ѭ Ѭ ☼

Ӣ שׁ▲

ṅ 

ᶙכѬ Ѭ в ☼Ӣ Ṇ Ӣ

ᾬ ▲ȴм ѻȳќ☼Ӣ

֮ ἤ ủ оȳ

ᾬ иέἬ ֮ П

 Ὠכ

Ѭᵓ

Җ Ѭ ᶝ 
Ѭ Ӣ ▲ 

94 

Ѭ Ѭ Ѭ ȳѬ

цᾇ+ ֥ἤ Ṇ

П  

ѿӰ Ѭ ⱢẂȲ ᴩ ֥ἤ

Ṇ П Ȳ ֥ Ѭ Ѭ ȳ

Ѭ ȳᾇ+П ЏᵂȲḆצ ֮

ӣ  Ὠכ

Ѭᵓ  

Ѭ Ӣ ▲ 

ᾈ ᾇḘ  

∟  

95 
Ӱ Ѭ Ё+

ᾙ ᴷ  Ӵ∂ה

ѿЁ+ ᾙ Ȳ Ё+ ᾙ

П оѠהҒѿ ὙȲӦ ᾙ

ᴷ ӴȲ∂ה צ╟ Ё+ ᾙ

ὨȲ Ϥ ᴩѬ Ѭ Ё+ ᾙ

כ ᴷЏᵂ 

ᴩ╜ ỗ

ѬЁ’═

ᶝ 

ị֮Ё+  



 

2-19 

֤ иד  в   Ӑ ӣ 

95 

Ӱ Ѭ Ѭ

֮ ▲ Ӣ’

Ṏ Ѡ Пׁשṅ 

ᴩ Ѭ ֮ ▲ц ҏ֪֮

ạừП Ӣ’Ṏ Ѡ  

Ѭᵓ

Җ Ѭ ᶝ 
ị֮Ё+  

95 

Ӱ Ѭ Ѭ Ѝị

֮ѬЁ’═ ᾙ

▲иέ  

∟ Ѭ Ѝị֮ḳ

ᴩ ▲ц ҏѬ’ᾙ Џᵂ  

ᴩ╜ ỗ

ѬЁ’═

ᶝ 

ị֮Ё+  

96 

Ӱ Ѭ ׄ

ԓ иέ

ן циέ ֥ ᵫ 

Ɫ Ὼ ֢Џ Є ц ịП

ᴩⱢȲ ӣῺҳד(ᴞ92ד 1ѣᴟ

10ѣ)Пד95 ᴩ Ȳ

פ о Ȳṳ ᴕѿἏ

П иέכὨȲ ᴩ ᴷиέ 

Ѭᵓ

Җ Ѭ ᶝ 

ׄԓ 

∟  

96 

Ӱ Ѭ Ѭ ӪӰ

☼ ᴎὭ ֮

ᶮ 

  ᴎὭ ֮ᾼᾙ ȲѿỆ

ứᾼ ▲Ѡᾎ  ȲὑẔϱ

ịȳМịȳϯị ѿֵ ᾎ

Ȳ ᴎὭ ֮ Ṏ

 

ᴩ╜ ỗ

Ὥ ᶝ 
ị֮Ё+  

96 

Ӱ Ѭ Ѭ Ӣ

ᴷ כ֥

╓ П∂Ӵ(1/2) 

ѿ оᾼ ▲Ѡה∂Ӵ כ֥ ╓

ȲѿׁשṅӢ ṎếЏ

ᴷ 

Ѭᵓ  Ѭ Ӣ ▲ 

97 

Ӱ Ѭ Ѭ ȳѬ

Ӣ ц‍

ᴆ ╬ П ▲ שׁ ṅ

(Ϛ)~(Ϯ) 

ᶙכѬ цќ☼Ѭ иέȳ

Ѭ Ӣ ▲цѬ Ѭ  

Ѭᵓ

Җ Ѭ ᶝ 
Ѭ Ӣ ▲ 

97 

ђ Ṯ+ ḳ ֪

▲ц ᵿ∟

 

Ɫ ђ ὑ969דѣ18ѡ

ἂ ẃ П ֪ц

∟ ᴩѬѝȳ֮ ȳ

ᾓ ▲циέЏᵂȲ ҏ∟

 

Ѭᵓ

Җ Ѭ ᶝ 

ׄԓ 

∟  

97 

Ӱ Ѭ Ѭ

֮ ▲ Ӣ’

Ṏ Ѡ Пׁשṅ

 

ᵀ ц ֮ ▲֮ ѿӰ  

Ѭ Ѭ вП ֮ȳỂ Ӣ

ȳᴎὭ Л֝ Ὥד  

Ѭᵓ

Җ Ѭ ᶝ 
ị֮Ё+  

98 
Ӱ Ѭ ϱ +

ѠהҠᴩἤ  

ȳ ȳӞ цṃ

ҳ Ṯ+ Ȳᴕ Ẕ П

ἤц ẓ иέȲ ҏ

М  Ѡ  

Ѭᵓ

Җ Ѭ ᶝ 
∟  

98 

Ӱ Ѭ Ѭ ’Ṏ

ᾙ Џ ᾇ+ כ

ᴷ 

ᾙ ц иέѠה ᴩӰ

 Ѭ Ѭ ’Ṏᾙ Џ ᾇ+

כ ϱП ֕ ᴷȲѿᵂⱢ Ѭ

ᾙ ПῴḔ ᴕṼ ȴ 

Ѭᵓ

Җ Ѭ ᶝ 

ᾈ ᾇḘ  

∟  

98 
ԏד96-98 ╦

  ᵗ Ӱ Ѭ

ᴞ96דᴟ98דԚ ᴩ37

ȳ ֮ᾙ Џ

Ѭᵓ

Җ Ѭ ᶝ 
ị֮Ё+  



 

2-20 

֤ иד  в   Ӑ ӣ 

Ѭ Ё֮ ᵓ

ӣ ᶮ 

ȳ8װ ᴿ Єḳ иέȲц

ҳװ ד93-97 ц Ṏ

о  

99 

֣ѬЏ ᾬ

ȳḂ ᾈЎ Ṏ

ᴷ 

ђ ›∟ᾼᾈדȳ ֮ц

Ѭ Ӣ ᾼ о ᴩиέȲ Ӧױ

щ ᾼ Ẃ ϢЏὊ ∟

ᾼ ч Ȳѩ ђ ›

∟ᾼISC╓ оȲӦMarginal

сᴟGood  

Ѭᵓ

Ѭᵓ

Ἤ 

Ѭ Ӣ ▲ 

∟  

102 

ђ ϱϯ ᾈ

+Ӱϯ ד

Ὠכ ѩ ד96)

 (ד102~

ђ ϱ 5еṭᴟ ϯ 1

еṭ Ԛ 26еṭᾈ ц

Ȳ ᵂ ᴞ96דᴟ102

12ѣԚד ȲϠװ12 Ё+ϯ

ᶮц ὑϯ Ẕ҃ + ׄԓП

 

Ѭᵓ

Җ Ѭ ᶝ 

ᾈ ᾇḘ  

∟  

102 

Ӱ Ѭ ϱ Ѭ

☼ ᵶ+ ц

Ѭѝ о ∂Ӵ

ϡ  

ᶙכӖ Ӱ Ѭדᴟ102ד100

ϱ Ѭ ד ​ цѬᴯ Ở

Ȳѿц ȳ ȳ

ṔȳӞ цṃ 5 Ѭᴯ

ӂװ38פּ ц5װ ☻ П

☼ цᵶ+ ЏᵂȲṳᶙ

☼-ɦѬᴯכ ɧцɦ☼ - + ɧ

ứеהȲцד Ѭѝ ῶȴ 

Ѭᵓ

Җ Ѭ ᶝ 

ᾈ ᾇḘ  

∟  

106 

Ӱ Ѭ цẔ Ѭ

ᾙ ᴩכ

( ) ᵫ 

Ṽ ᾙ ֢ ᴩ ᴯПЏᵂ

ᴩכὨȲ ҏ ᾙ ɦכ

’Ӱ Ѭ ғ ɧȳɦϱ Ѭ

Ѭ П’Ṏɧцɦצ с

ẔẁѬ ϩɧ Пכ ȴ 

Ѭᵓ  ∟  

107 

Җ Ѭ Ѭ ’Ṏ

ᾙ ỗ

ὢ  

Ӱ Ѭ Ѭ Ѭ ֢

֢ иЏв ц ὨȲṿכ

Ѭ צ ȲṳṼ и

֢ Ἤ ииЏ ȴ 

Ѭᵓ

Җ Ѭ ᶝ 

ị֮Ё+  

ᾈ ᾇḘ  

Ѭ Ӣ ▲ 

∟  

109 

Җ⇔ד108-109 Ѭ

Ѭ ’Ṏᾙ

 

Ӱ Ѭ Ѭ Ѭ ֢

֢ иЏв ц ὨȲṿכ

Ѭ צ ȲṳṼ и

֢ Ἤ ииЏ ȴ 

Ѭᵓ

Җ Ѭ ᶝ 

ị֮Ё+  

ᾈ ᾇḘ  

Ѭ Ӣ ▲ 

∟  

109 

Җ⇔ד109~108 Ѭ

ᶝ Ѭ

Ӣ ▲ 

֥Ѭ Ӣ ▲ Ȳѿ∂Ӵᶙ

П Ѭ Ѭ Ȳ֝ Ӣ

ᾬṿӣ ПᾭᾓȲ ᴷ Пᵓ

ӣ ᶮȲ ẁӑẃ֯

Ӣ ПṿӣȲ ᴖ’ Ӗ

ӣѬ₇ ȳѬ ПӘ ᵓӣ

Ӣ ṎϱПᵓӣȴ 

Ѭᵓ

Җ Ѭ ᶝ 
Ѭ Ӣ ▲ 
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 Ѭѝȳ֮ѝ Ӣ  

Ӱ Ѭ ϱ Ѭ ὑ ᴦᵓד93 Ȳắ ​Ḥ כ Ѭ ϱ

ֵ ȲԛҒϱ ϱ Ở֮ᶮ ȳ֮ ԈЛṾБֵצ Ḥ ᶮ

Ȳϱכ Ё+ сȴױҵȲӐ ᴇ ὔ ​ṶԈḤẚẒỴị Ȳ כ

Є Л ứᾇ+ Ȳ ᾓϱ Ṯ+ ֵБᵧ ᾭ Ȳ֝ Ӽצϯ

Ḥẚᵾכ ȲӐױȴ֪֯׀ ѿӰ Ѭ Ѭ ϱ ᾼṃ Ɫӭ

Ȳצ ὑ ẃ᷾Ϥד ӣ ЄȲҒϱ ϱ Ё+ Б

Ȳ ᾓӼצϱϯ Ỵ Ὲ Ȳֽᴶ ṃ ᴩ ᾼ

Ḃ ѿц о ᾼᵂⱢȲ֯ ẞᾈṮׄԓӭ ᾼ› ϯȲϭ ᾈ

Ў Ṏᾼӭ Ȳ╥ⱢӐ ᴩᾼ Ἤ֯ȴ ȲӐױ ѿӭ П

Ѭѝȳ֮ѝ ԈⱢ Ȳ иέ ᾓ Ȳ ṃ

ᵿѿϚȳϡ ᾈ ᶩ Пה Ὠ ѿЛ֝Ѭѝ Ȳ έ

ᾼḂ ╟Ȳṳ ϚḔ ᵿϱϯ ᾼ☼ ᾭᾓȳЁ+ ᶮȲѿц

Ӣ ᴷȲׁש ẓ ҠᴩПḂ Ѡ Ȳ Ѭѝȳ֮ѝȳӢ

П Ὠиכ ֽϯȸ 

Ϛȳ Ѭѝ 

Ӱ Ѭ Ѭ ⱢӰ Є ϱ ПЄ ☼ Ȳ ц ȳ ᴎȳ

ừ Ϯ Ӏ Ȳ Ɫ763.4ӂѠеṭȲ ӂᶁד ⇔Ɫ18.94͂CȲ вЍ

ị ȳ ☼ ≡ȳ֮ ȳ​ ḝᴖ МȴӰ Ѭ Ѭ вѬѝ

​צ 15ȳ☼ Ѭᴯ 14ȲиӁᴯ  2-2ȴẔМȲӭ

ṃ Ṯ+ ᴯὑӪӰ Ȳ 835еѐפּ Ȳᾈ◕ӂ᾿ế Ȳ ​

М֯ХᴟϫѣȲӂᶁד​ פּ 1932.2mmȲϯ 500еѐ Ϛṃצ Ѭᴯ

ȲẔ Ѭ פּ 119.8ӂѠеṭȲדӂᶁ☼ 6.21cmsȲדӂᶁѬᴯּפ

828.47mȴӐ Бᶙכϱ Ὼ​ Ὼ18ד ҭ ȳṃ Ѭᴯ

П☼ ȳѬᴯȳ + ד П Ȳṳ Ἇצ ṃ

Є☼ иέכὨ + иέ( ῶ 2-6 ῶ 2-7)Ȳ ᵂⱢ∟

ד ѬѝȳѬ ȳ + иέᾼ ᴕṼ ȴ 

ῶ 2-6ṃ ֢ ד Є☼ иέכὨῶ 

☼

 
иέѠᾎ 

֢ Пד Є☼ (cms) 

2 5 10 20 25 50 100 200 500 

119.

8 
2 

ϡ  192 338 455 581 623 764 918 1085 1329 

Ϯ  211 373 479 580 612 710 808 906 1037 

ӫ Ϯ₤иӁ 208 375 484 586 617 714 809 902 1022 



 

2-22 

ӫ Ϯ₤ 196 377 502 617 653 758 857 948 1058 

Ϛ₤иӁ 213 402 526 646 683 800 916 1031 1184 

 

ṃ иέ ȸӖ 54̡ נṿӣּ ד98 ד ȸ36ד 

Є ȸ748cms Њ ȸ5cms ӂᶁ ȸ186cms 

ȸ181.9 ◒… ȸ1.14 

ӂᶁ ȸ5.2 ȸ0.9 ◒… ȸ-0.76 

ẃ ȸӐ ᴟӰ Ѭ Ѭ ṃ Ṯ+ ׄԓ ▲ц ᴷᵂ (101) 

ῶ 2-7ӪӰ + иέ 

 ד

+ (Tons) 
2 5 10 25 50 100 200 Qav 

ϡ  87,000 318,000 629,000 
1,300,00

0 

2,077,00

0 

3,166,00

0 

4,657,00

0 

294,27

5 

Ϯ  16,000 606,000 
1,158,00

0 

2,059,00

0 

2,059,00

0 

3,869,00

0 

5,011,00

0 

415,42

0 

ӫ Ϯ₤иӁ 
-55,00

0 
263,000 811,000 

1,852,00

0 

1,852,00

0 

3,976,00

0 

5,247,00

0 

284,51

0 

ӫ Ϯ₤ 51,000 246,000 552,000 
1,293,00

0 

1.293,00

0 

3,619,00

0 

5,627,00

0 

273,25

0 

Ϛ₤иӁ 
146,00

0 

1,637,00

0 

1,637,00

0 

2,387,00

0 

2,387,00

0 

3,496,00

0 

4,047,00

0 

595,55

0 
ẃ ȸӐ ᴟӰ Ѭ Ѭ ṃ Ṯ+ ׄԓ ▲ц ᴷᵂ (101) 
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 2-2​ ȳѬᴯ☼ иӁ  
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ϡȳ ֮ ѝ 

Ӧὑ Ѭ Ὂ ȳ ὑ П ẓצЛҠ֫ ἤȲ╝ Ѭ

ϱ Ṯ+ ПḂ Ѡ ϱ Ѭѝ ԈҵȲӼ ᴕ Ӑṝ ֪

ІȲҔ╗֮ᶮ֮ ȳ֮ Ё ԈȲѿц П֚ ⇔ȳ ⇔ȳ ⇔

֪ІȲỞ ԓ ᴕ Ḃ ד ПҠᴩἤȳ ϱϯ Ё+ ȳ

ẒỴ ị’Ṏᾙ ᾼ Ȳ∟ Єѐ⇔Ӱ Ѭ Ѭ ἤ Њ

ѐ⇔ᾼṃ ӭ ᴯ П֢ ֮ѝ Ԉ Ὠ ֽ∟ȲᵂⱢ∟

ᴷП ᴕȴ 

(Ϛ)֮ ᶮ 

Ӱ Ѭ Ѭ вП֮ᶮ֮ ᴫҖ Ɫ ᵅ ПѺ ֮

ҵȲЄ иᶁⱢЍỸ֮ Ȳ֮ ԆӦ Ἰ 135mɎӰ Ѭ ᵿɏ оᴟ

3,500mȲѿ⁮ П₇ӥЍⱢ Ȳԓ ֮ᶮᴞὧ⁮֣ᴫҖ Ȳᴖᵧ⁮Җ֣

П   ᶮȴẔМȲṃ ᶄ ὑӪӰ Ȳᴯ Ӱ׆ ṃ ḋȲỂ П֮ᶮ

ⱢϚ⁮Җ  П Ṗ֮ᶮȴṃ Ὼ֮ Пị⇔ѿг ịᴾֵ Ȳᵀצ

и ị⇔֯Х ịѿϯȲị֣⁄иⱢὧ⁮֣ȳᴫҖ֣ȳᴫ֣цҖ֣Ȳṃ

ҿỴ иֵⱢὧ⁮֣ȲҢỴ и⁄ⱢᴫҖ֣ȳᴫ֣цҖ֣Ȳ Пị⇔

ị֣иέ  2-3ế  2-4ἬӱȲ ϱ ֮ᶮ֮ иέ ὨȲҠӦị֣

ṛ֣ …ȲׁשᵒẔị֮ иӁПиέ֪ІȲ ѿ έ ᾓṃ

ϱϯ ֮П ֪Ȳ Ϥ∟ иέПᴕ ȴ 
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 2-3ị⇔иӁ  

 
 2-4ị֣иӁ  

 

(ϡ)֮  

Ṽ МҶ֮ ▲Ἤד ѝ Ȳ֯Ӱ Ѭ Ѭ ҏ ᾼ֮

ȲҔ╗צᴫḋ (Sc)ȳҳ +ỵ(Sl)ȳ (Kk)ȳЄ Ѝ (Tt)ȳѤЍ 

(Ms)ȳЄ (Tl)ȳӰἉ (St)ȳ⁮ (Nk)ȳ⁮ (Nc)цᵶצ ᴊỵ(tu)ȳ

ᴎὭ (Kc)ȳү֮ (t)ȲẔМὑṃ Ὼ֮ П֮ ѿЄ ц

ѤЍ ⱢѻȴױҵȲӦ ֮ ▲ Ὠѩ ∟ ῀ȲẔỵ ȳ

Ȳ ṛ֣Є ᾈ ₣᾿ѹ ṔṔ⇔ЄȲϭắḤẚ Ȳ Ҡṓ

ỵ ȴ Ӱ Ѭד101 Ѭ ṃ Ṯ+ ׄԓ ▲ц ᴷᵂ

▲ Ὠ ӱȲӦ ֮ ▲ Ὠц ӱП ᴷỵ ȲׁשᵒҿҢ

Є ᶁ ὑ ỵ ϱȲӦṮ+ ☼Ѭϯ ᴟ ѬᴃПѬῧὙ

ѹѬᵾ ᴥỮ ᾼׁשᵒȲ Ữӑ כ צ ᶮȴᴖӪӰ ϱ

ЄᾼӪӰЄ Ȳ ᾼ ἬṓȲᶁ ᴥ ᾼᾇ

ЁȲ ᴿὰỵвᾼ МἬṓᾼ⁴ ᾇцὰỵ Ȳ ṷ

Ёц оỵ Ϸ╥ ϱכ ᾈ ⇔с ᾼѻ ḛ ᾬẃ ȴҫҵȲ

֯ иӁ иȲӪӰ ὑЄ ЍȲ ῺПѻ׆ ֮ Ɫ Ὼ

П Ѝ Ȳ ֮ ȳ иӁ ᶮ ӱֽ  2-5Ἤӱȴᴖ› ֮

▲ᾼד ὨȲ ᵗὑצ вᾼ֮ ἤѿцṃ ᵿ Ὼ ֮

П֪כиέҵȲ֯∟ Ѡ ᾼ ᴷ ȲϷ ϚẆ Ϥᴕ ȲᵂⱢЏ Ѡ

Ḃ ᾼ ᴕṼ ȴ 
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(Ϯ)Ё  

Ё ᾼоṎ ắӕỵȳ֮ᶮȳ҅דȳ ȳ Ӣ ֢ ֪І ֥ᵂӣ

ȲṳṼẔᵂӣ ⇔оṎⱢЛ֝ἤ ᾼЁ ȴӰ Ѭ Ѭ ὑ ֵ

֮ Ȳ╝ᴫҖ Ѻ ֵ֮Ɫ ᴥּמ Ȳᴖ ᵐᾼЍ ⁄֪֮ ȳῶ

Ḥ ᵧӰ ЁȲ Ё иӁ  2-6ἬӱȴẔМȲṃ ᴯὑӰ 

Ѭ Ѭ ϱ ȲӦὑὰỵ оᾼЁ ᵶ ЁȲҒϱ ц ֮

Ȳ ṷ о ᾼЁ ц ỵ ᶮכ ֮цЁӰ☼ Ё+Ӣ ᾼ

ѻ Ȳϱ Ё ԈҠẁ∟ Ѡ ῴḔ П ᴕȴ 

  

 2-5֮   2-6Ё иӁ  

(ҳ)ᾈᶩ  

֯ᾈ Ἁᶩ иȲ֪ṃ ᴞ ∂ד92 ѿẃӑ ד ᾈ ֮ᶮ

ЏᵂȲ╝Ӑ ѿв╜ ֮╜Ҩ92-94דПDEM ֮ᶮ (› ֮

ᶮ) ПῈד102-104 ԏ (∟ ֮ᶮ)ȲѿцӐ П110ד

DEM 3 ›∟ ֮ᶮҒѿѩ Ȳ ᴷ ѿ ӪӰ ☼Ѐ

(0K+000)Ɫ ᴟϱ 2еṭ Ȳֽ  2-7ȴ Ὠ ӱȲ∂ ῴ ᾈᶩ

ị⇔ Ɫӂ ѹᵧ ᾭ ịᾭ Ȳ∟ ֮ᶮ⁄ ӱṃ (1K+300)ϯ
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ᴟ ӪӰ ☼Ѐ(0K+000)Ɫѻ ᾈᶩ Ȳ ᾈ◕ᵧ Є ϯ

ẚ ȲῴḔׁשᵒҠ ֪Ɫϱ ᾇ+ắ   ϯ + ҉ЛṜȲ

Ғϱ ϱϯ ЄȲ כ ϯ ᾈ ҏ ᾈ◕ ẚ ᶮȲ

ϱ ⁄֪ϱ Ё+ ╝ᾈᶩ ЊȲБᵧ ӂ ᾭ ȴⱢ ḟϱ

ϯ ═ ϯẚ ᶮȲ∟ Ҡ ֥ Ѡ ᵅ ṳ ֥

Ѐ₤ה ҉ϯ + Ȳ ᵅϯ ═ ẚ ȴ
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 2-7ᾈᶩ о  
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(Х)Ё֮ᵓӣ 

Ṽ в╜ ∂ ȲӰ Ѭ Ѭ вЁ֮ᵓӣи צ

Ϛ ȳЍị֮’Ṏ ȳ Ӏ ȳ ứ ӣ ȳ е ȳ Ὥ ȳ

ứ ȳ ḋ ц Ȳᴖṃ Ἤ ӪӰ Ѭ вѻ ⱢЍị֮’

Ṏ ц Ὥ ȴ Ѭ вֵⱢ Ὥ Ȳּפᴾ 65.28˖ȲẔװⱢЍị֮’Ṏ Ȳ

ѻ֮צᴾ 20.93Ȳ̟еṂפּ ⱢѬ Ѭ ϯ Є цῂ Ȳị֮ӂỌȷ

ᴰӖ’ ֮⁄иᵉ֯еṂ֮צ Ὥ֮צ ᾼЍị֮ἨЍὭ֮ Ȳѻ ѿ

ȳὨ ȳᴎὭⱢѻȲ  2-8  2-9ἬӱȲ ϱ Ё֮ṿӣи

▲ ȲҠ ẁ∟ ​ ☼иέᾼ ᴕȲ֝ Ϸצᵗὑ

∟Ȳϯ Ё+Ḥ ὑ ’֮ȳ ᾓЁ֮ṿӣᾭᾓП ȴ 

 

  
 2-8Ё֮ṿӣи   2-9 ’֮ еṂ֮צ 
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ϮȳӢ  

Ɫ ᾈ◕ПӢ ȲӐ Ἇד ПӢ ▲ ᵫּנ

ȲẔМ ɦӰ Ѭד94 Ѭ ’Ṏᾙ ṅשׁ ɧМȲӰ Ѭ

Ѭ ▲П ⸗ ’Ṏ Ӣ ᾬ 31Ȳᴖṃצ Ἤ ПӪӰ 97

4ѣד4ѣᴟ98ד ▲ Ὠ ӱӪӰ 2ӭ3ּ5ד ȲҔ╗

ᶮӭ ᾼүדּ Ӱ ȳү Ȳ ᶮӭ ᾼүדּ Ѐ ȳү

ᾧỵ Ȳ ῲ Ṹӭ ῲ ᾼὙדּ ᵭ ῲȴ101ד ▲ ӱȲӦὑ

ṃ  ῺҠ вᾈ ṓẞᾼү Ӫӧ ( ῧ)цẔ҃Ѭ ᾬȲᴖ

ṃ ᾼכ ֣   ҏḂ ᾼ Ȳ ᴕ ᵿҢỴ

ϱѠצ ȲⱢ ᵍ ắẞϢⱢД ṳ ц ПׄԓἤȲ

ᵉ ὑҿỴȴױҵȲ99דɦӰ Ѭ Ѭ Ѭ ╓ Ӣᾬ ἤ ▲ц

֮ ɧ ẓצ ֵȳиᵉ ȳ ὔȳ ᵑ ὔȳ

оч ӢỄ М ἤП╓ Ӣᾬ ᴩ Ȳ ӪӰ

╓ ᾬ Ὠ ᶧцẔӢ ֮ ἤ ֽῶ 2-8ἬӱȲ ẁ∟

Ӣ Ѭ ▲ ד ╓ ᾬ ᾼ ᴕȴ 
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ῶ 2-8ӪӰ ╓ ᾬ Ὠ ᶧцẔӢ ֮ ἤ 

 ᾬ  ҏ  
 ҵ/צ

ẃ/о 
֮  ἤ 

ủ ἤ/

ԓדἤ 
ӱ  

1 

ү ᾧỵ  

Hemimyzon 

formosanum 

(Boulenger, 1894) 

1.30E-09 
ү

צ  

ֻ /≡☼ /Є Ӱ ֮/ ἤȲѿẠ Ӱ

ϱП  Ȳѿц ѬӢὖ ȳἨ צ

Ɫ ȴ 
 

ԓד 

 

2 

ү Ӫӧ  

Varicorhinus 

barbatulus 

(Pellegrin, 1908) 

1.30E-21 - 

ֻ /≡☼ /ѿ ЄᾼᾈЎ ֵȲ ṝὑ

Ἠ Ӱ ȴѿ  ὑӰ ϱᾼ Ɫѻ ȲϷ

ậЊ₤П  ᾬȴ 

ἤ

 
ԓד 

 

3 

ү Ѐ  

Crossostoma 

lacustre 

(Steindachner, 1908) 

8.33E-62 
ү

צ  

ֻ≡☼ /Є Ӱ ֮/ ἤȲѿẠ Ӱ ϱП

Ȳѿ ц ѬӢὖ ȳἨ צ Ɫ ȴ  
ủ  

 

4 

ү Ӱ  

Acrossocheilus 

paradoxus (Gunther, 

1868) 

2.50E-67 
ү

צ  

ὑѬ☼ ≡ȳ ᾼ ☼ц ᾼ

Ἁ  Мȴכ Ӫщ ὑӰ ПМȲỏ И

ҏẃ Ȳ  ⁄ ѡ֯ᾘỴȳӰ Ἠỵ ϱּז

ȴ ἤȲѻ  Ӱ ϱᾼ цѬӢὖ

ȴ 

 
ԓד 

 

5 

 Zacco 

pachycephalus 

(Gunther, 1868) 

1.00E-72 
ү

צ  

ֻ ὑ Ἠ ȴ Ɫ ἤȲѿ ȳ

ѬӢὖ цצ Ɫ ȷכ Ɫ ᴚ ἤȲѿѬ

Ӣὖ ȳЊ ц Њ Ɫ  
 

ԓד 

 

ẃ ȸӐ ᴟӰ Ѭ Ѭ Ѭ ╓ Ӣᾬ ἤ ▲ц ֮ (99) 
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ѬцЁ+ḳ☻ד  ▲ 

Ӱ Ѭ Ѭ Є ҠиⱢ ȳӞ ȳϮԏȳӪӰц ХЄ Ѭ

ȲᴞѬ ѿẃẓ ẁѬȳ ȳ ȳṮ☻ȳ ԏ ֵ ғ ȲӦὑ

Ѭ Ễ ẁѬ₇ ү Җ ֮ ᾼѬ ӣ ȷⱢϠṮѦѬלד

ṳἋ ṿӣד ȲӰ Ѭ Ѭ ϱ ∂ẃБד ֵ Ṯ+ Ȳѻ☼

Ṯ+ צ ∂5ѣד62) )ȳ ∂1ѣד73) )ȳђ ∂6ѣד66)

)ȳ+ ҁ(848דѣ∂ )ȳӞ ∂9ѣד88) ) Ṯ+ Ȳќ☼Ṯ+ Ԛ

117צ ȲẔМҔᵶӰ Ѭ ϱ ӪӰ Пṃ ∂12ѣד91) )ȴ 

Ӑ ϚḔѩ ḳ ḳד נּ  2-10Ἤӱȴ

NCDRҭị֮ḳ נּ ӱȲӰ Ѭ Ѭ П ҭị֮ḳ Ӣᴯ

Ȳѻ иӁὑ Ѭ Мϯ ȲẔМ 1צ иӁὑМϱ ṃ ϯѠּ800פ

еѐ Ȳ Ỵ ịȲẔӢכѻ ֪Ɫ ד105 10ѣПЄ₤ ​Ṷ

ԈȲ ϚḔѩ ד104 МҶ֮ ▲ἬеӁПЍ ֮ ֮ Ȳ

ṃ ᵿᴯὑӰ Ѭ Ѭ ֮ ПМϱ ȲẔצЄ ị֮ꞋБ

ԝⱢ ȲװױЄ₤ị֮ḳ ᵛᴯὑẔ ȴҫҵ ֮ϱϯ 300פּ

еѐ Ȳ֢צϚ ᴩ╜ ỗ ѬЁ’═ᶝ109דἬеӁП ЁӰ

☼ ☼ȴױҵȲṃ ϯ ᴦᵓד500mὑ93פּ ֪ᶀѠϚ⇔

כ М ȲҢỴ ị 32.5K⁄ὑ ṟד97 ᵌ ᵾצ ị נּ

Ȳ ӱṃ ᵿ ֮ᶮ Ȳ∟ ὑ Ѡ ᴷ ẔỂ ị֮

ϚẆ Ϥᴕ ȴԛ῏Ȳ Ὼ Бᶙכ ᾬПῴḔ ᾓ ▲Ȳד

▲ Ὠ 3.2Ἤ ȴ 
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 2-10ḳ  



 

2-34 

 вҵד Ẃ ѝ  

Ӑ Ԓ вҵ ẂП￼ ȲϠ Ṯ+ ∂Пӭᾼ

ȷԛ῏ Ḃ П ᴷ☼ ȳᴕ П ȳ ᶰП ᵂѠᾎ

ѿц ∟П ֣Ȳ ∟ Ӑ ᴷПᵂ Ѡ֣ȴ

έᾼ Ὠ Ὑֽϯȴ 

Ϛȳ вṮ+ Ḃ ￼ ᾘ  

֮ᶮЍ Ѭ≡ȳנ ֪ Ё+ Ѭ ᵓӣ ḖȲѡ ҅ᵛ

Ở ᴩ֢ ₤Ṯ+Џ ȴᴫа Ȳѡד1929 ҅ᵛ ȳ

ѝ ȳ Ѭ ȳ ⅜ ХЄ Ѭ ᴩṮ+Џ ȷᴖᴟ 1946

Ὥד ᶝᾼ›ṝЍὭ ἬȲṳ Ḥẚ ֮ ᴩ ╦Ṯ+ ╟ᵂȲ

ד29ȷᴟ1959צ ȲϥϝѬḳ ү Єḳ ȲṮ+Џ ắẞ

Ȳ╝ὑ1961דȲЍ֮ ᾫᶝ(ѬЁ’═ᶝ›ṝ)כӴ ᴩЊ

ᾙ ȷẔ∟Ȳὑ1966דȲὭ ᶝ ᴩᾙЍṮḳϫד Ȳᴟ1973דȲԓү

Б +851Ṯצ Ȳֽ  2-11ȴӦ› Ҡ῀ȲṮ+ ∂ӭᾼᵛҔᵶ

ᾈ ᾇ+ȳ ứᾈᶩếẒỴ ПᾙЍṮḳғ Ȳѿц Ѭȳ ѬếὋ

ѬᴯѿᵓậѬПѬ ᵓӣғ ȴᴖᴟ ȲӢ҅ד1980 ’Ṏ Ἐ Ȳ

Ṯ+ ∂ ȳϢⱢ ֪ Ȳṿ ᴯὑύ ֮ Ѝ ᾼ ῧ ᵭ

֮Є Ȳ╝ὑ үМצȲᵛד1999 Ѝ ṆԝṮ+ Ὂ Џ Ȳ ╚

ᴯὑϱ ќ☼ѹ Њᾼ4 ᴩḂ Ὂ Ȳֽ ῶ 2-9ȷᴖᴟ2007

Ȳђד ȲḂ ϯ ѬѝȲі ᾼЁ+Ḥẚ Ȳ Пׄԓ

Ӽắẞ ȷẔ∟ϝ Ϛ Ṯ+ ֯ᴕ Ё+ӂ Ӣ ’Ṏ֢ ֣∟

ᴩὊ ȲӼצ ᴕד2017 Ӣ Ё+ ֣ᾼ ὧ῀Ӑ Ҡ +Ṯה

∂ Ẃȳ2018דᾼᴒ ᵓ ᴕ Ӣ Ё+ ᴩ ẂȲ

ѿцϫѝ ᴕ ȳЁ+ Ӣ Ȳ ᴩ Ḃ П ẂȴӦ› Ҡ῀ȲῺ

҅ ὑ ᵅḂ П ֣Б ֣Ṯ+ȳׄԓ Ӣ ֵӭ ֣ ᴩ≈

ᴕȴ ֽ  2-12ȴѿϯ вҵ Ẃ ᴩ έȲѿᵂⱢ∟ ᵂ

ѠᾎП ᴕȴ 
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Ёׂש Ӱ   Ёц ֥  

 2-11 ᴫа1973ד›֢ Ṯ+ ѱ 

 

 

 
 2-12 Ṯ+ Ḃ Ἐ  

ϡȳ ҵṮ+ Ḃ ￼ ᾘ  

רּ ᾼЄЊѬ ∂ 25 ȲᴖẔ∂ ӭᾼֵаȲҔ╗Ѭϩ

ȳ ȳṮ☻ế ѬȲᵀ ∂Ѭ ∟П Ϸ ПᴖẃȲҔᵶ ֮ỰӖ

Ӈ Ȳ ӢϠῂ е ᾼᾨ ȷ Џ ᴞ  ȳטּ

ᾼᴩ ȳ ᾈ цᾈ Ể ᾼӢ Ṇ ȷ╝֯נ 20ѷ

צῴȲБנּ ֵЊ₤Ѭ ẞὊ ȲᴟЭБὊ Ϡ800ֵ Ѭ ȴẔМ֤צ

П ẂҔᵶ2000דПSaeltzer DamЏ ѿц2007דПMarmot dam
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Џ Ȳѻ ֪ꞋⱢ ֣   Ȳ Ȳ╝ ᴩԓ ПὊ

ᵂ ȷױҵȲ ҵӼצ ПὊ ᶰП ᴷ☼ Ȳֽ Victoria State 

Government, 2016ȳKondolf and Yang,2008ϢПד צҵȲӼױṅȷשׁ

ПὊ ∟ ṅȲҠשׁ ẁӐ ∟ ӭП ᴕȲֽSimon(1992)Ȳȳ

Doyle et al.(2005)ȳPalmer et al.(2005)ȳDoyle et al.(2003)ȳLeopold et al. (1964)

῏ȴ 
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ῶ 2-9 в Ὂ Ẃ - Ѝ Ṇԝ  

ӭ в  

Џ ֤  Ѝ Ṇԝ Ὂ Џ (1999-2001) 

⇔ 10m~14mȲԚ4 Ṯ+  

∂ӭᾼ Ё+ 

Ḃ ֪ ֣ᾈ   Ȳ ῧ ᵭ ӻ☼ 

Ḃ Ѡ  МҶ┤  

∟ ᴷ ῧ ᵭ Ἇϱצ ᾼ ѹ Ғ 

 

 

2010 2012 2014 

  ᾈ ֮ᶮц ֮

ὨȲ╓ҏ Ḃ ⇔Л

ṜȲẒỴ ѤӦὑ ​цị

ᴖ Ϥᾈ ᶮכ Ḋ Ȳ

֪ᴖԛװ   

☻Ѭ Ḋ ᵿȲᴟ

ᾈד2012 Б⌠ ᴞӦ

Ȳᵀ֪ ֮

ᾭ Л ứ 

ὑ ứ 

/ѱ 

ҳ

 

  

Ϯ
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ϡ

 

  

Ϛ
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ῶ 2-10в Ὂ Ẃ -ϝ Ϛ  

ӭ в  

Џ ֤  ϝ Ϛ Ὂ Џ (2011) 

⇔ 13m 

∂ӭᾼ Ё+ 

Ḃ ֪   Ḥẚắ Ȳׄצԓ ȷ ֣ᾈ   Ȳ ῧ ᵭ ӻ☼ 

Ḃ Ѡ  Ὂ ҿỴ1/3⇔ ȳҢ ϱϯ ᾇ+֫  

∟ ᴷ Ё+֫ – Ȳ ׄԓП ȷ ῧ ᵭ Ἇϱצ ᾼ ѹ Ғ 

 

 

2007 2012 2013 2016 

ϝ Ṯ+

ᴩḂ ᴷȲ

῀БϚ Ɫ

ԒḂ ȲẔװ

Ɫҳ Ȳ ∟Ɫ

Ϯ ȴ 

ϱ П – Ӧ

ỞѿἹᾬ ᾭᾼѠ

ϱ֣ה Ȳᴖ ϯ

ᾇ+ ═ Ἇϯ

Ἃ ȴOṳ ​ṿ╠

צ ֮ Є ѹ

Ϯ ֮ȴ 

Ὂ ᾬ

ᾼ ᴖ

Ӣ ṆȲ

▲Ϸ

ϱ – Л

ӢȲҠ

ỴӢ Ṇȴ 

Ѭѝᾇ+

Ὠכ ӱȲ

ϱ ᾈ◕Ὼ 16

m3ᾇ+

Ἇϯ ȴ 

/ѱ 

╟

Џ

› 

 

╟

Џ

М 

 

╟

Џ

∟ 
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ῶ 2-11в Ὂ Ẃ -ῧ Ἰҁ Џ ᾬ 

ӭ в  

Џ ֤  ῧ Ἰҁ Џ ᾬḂ Џ (2011-2012) 

⇔ 1.5m~4mЛ ȲԚ9  

∂ӭᾼ Ё+ 

Ḃ ֪ Ṏᾈ Ӣȷ юЁ+  

Ḃ Ѡ  МҶ ⇔1-2.5mЛ  

∟ ᴷ ᾈ в Ӣ⌠ ṏֻȲѹ ᾭᾓ  

 

 

2010 2013 2015 

Ԓ ᴩ Ѭ ѬѝȳѬ

Ȳԛ Ḗ Њ Ѭ

╥ᵡṜ ȲԛᵓӣЁ+Ḥ

ПѠᾎȲѿ50ד ​Ṷ

ԈП׆ ☼ ᴩ  П

Ȳԛѿᴕ Пד50 ​

ṶԈМȲ ᾈᶩвЁ+

П ṳ ᴩᾈᶩвЁ+Ḥ

П о ᶮП Ȳ ∟

ҏ ṾѠ ȴ 

ᾈ Ȳᾈ Ё+

Ḥ оӦЏ ›

П ᵧ ḤẚȲ

ӱЁ+ ϩ֪Џ

ᾬ ᴖὙ сȴ 

ᾈ Ё+   Ё

+ о иέц

ᴷ╠צЏ ᾬ

Ȳᾈ Ё+ ѡ

ứȴ 

ᴞ ᴟד101 ד103

ᾈ в ᴩ Ϣ ẓ

ὁ Ӣ

ѩ Ȳ Ὠ ӱᾈ

Ӣ ὑ ד102 ю

36%Ȳ ד103 юᴟ

27%Ȳᵀѿ  ᴖ

ṕȲᾈ Ӣ ᵧ

ứכ ȴ 

/ѱ 

╟

Џ

› 

 

╟

Џ

∟ 
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ῶ 2-12в Ὂ Ẃ -ϫѝ Џ ᾬ 

ӭ в  

Џ ֤  үМӀϫѝ ן ◕ᾙ Џ (2018) 

⇔ 2.3~5.2mЛ ȲԚ4  

∂ӭᾼ Ё+ 

Ḃ ֪ ֣ᾈ   ȷ Ἁ ẚ  

Ḃ Ѡ  ’ Ȳ Ғ ᶮ ₤╔ỆᶩЏȳה ỆᶩЏȳḂṏ₤ᴣה◕ ה  

∟ ᴷ ỆᶩЏ ц Ȳ ү Ӱ ȳү  

 

 

2017 2019 

ᴩὭ ᶝὧ Ὥ ᾙ ᾼϫѝ

Ϛ Ṯ+ ᾬӢ ֣ᾼḂ Ȳ

ṅשׁ ӭҔᵶ ϢῈὁ (UAV)ȳѬ Ӣ

ᾬ ▲ȳѬЏ ₤ ȳѬ иέה Ȳ

ṳ ҏ Ḃ ȴ 

▲БצὙ כ ȲЛ ᵓצ

цѬМ ᾬП ȲḆҠ ẞ

ếцᾈ ѬЁ ПӘ ᵓӣПӭ

ȴ 

/ѱ 

ᶮ

ה

Ệ

ᶩ

Џ 
 

╔

₤

ה

Ệ

ᶩ

Џ 
 

Ḃ

ṏ

₤

ᴣ

ה
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ῶ 2-13в Ὂ Ẃ -ᵓ Џ ᾬ 

ӭ в  

Џ ֤  үὧᵓ ☼Ḃ Џ (2018) 

⇔ 4.5~6.5mЛ ȲԚ7 Ṯ+  

∂ӭᾼ Ё+ 

Ḃ ֪ ֣ᾈ   Ȳ ү  

Ḃ Ѡ  Ṯ+ ☼Ѐ0.5~1mṳ Є Ѐ 

∟ ᴷ ֫ ᾈ + ϩȳ ứ☼їȳᴭ ֮ 

 

 

2018 2020 

1. ɔ ᾈ 30ᴏפּ ȲT Ѐ

⇔ 8ᴏȲ​ủ Ѭ☼ḇ ὑ Ѐ Ȳ

☼ ᶶȲЛᵓӢᾬϱ Ȳ∂

и֯ׄԓᴕ ϯȲ Ѐ Ḇ ȴ 

2. ɔ ϯ ֪Ѭᵓ ậѬȲ ủ צ

☼ Ȳ∂ Ӣᾬ ▲

Ȳ Ѭᵓ Ὅ☼ᾼҠ ἤȴ 

☼ נּ צ 4ӭ8ּ22דȲҔᵶϡ

’Ṏ ὧ ᾧỵ ȲӦὑ╟Џᾈ◕

ҏ Ѐ Л Ȳ֪ױᵓ ᾈ ἤ

ѩẂ ȲϷצ Ѭ Ȳֽ

ὧ ᾧỵ ȳ Ӫӧ ȳ ṝӪӧ Ȳ

ῴḔ ӱӐЏ ὑᵓ МѬ Ӣ

Ӕצ ᵗ ȴ 

/ѱ 

╟

Џ

› 

 

╟

Џ

М 

 

╟

Џ

∟ 
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ῶ 2-14в Ὂ Ẃ -ᴒ ỆᶩЏ 

ӭ в  

Џ ֤  ᴒ ỆᶩЏ х ╟Ḃ Џ (2018) 

⇔ 1~3mЛ ȲԚ18Ṯ+  

∂ӭᾼ  Ё+ 

Ḃ ֪ ֣ᾈ   ȷ Ғ ֵ֮ ἤ 

Ḃ Ѡ  Ṯ+ ☼Ѐ0.5~1mṳ Є Ѐ 

∟ ᴷ 
ὑϱ ῧ ȳѡӐ ῲȳẏ ῲȳЄᵭ ῲȳ ᾋ

ᾬ Ȳ⌠ Ӣᾬ ֮ 

 

 

 11ѣד8ѣ 2018ד2018

֪ ṿ ᾄἤ ȳἉ ἤ ц֢

ῲ ѿ Ȳṳὑ1078דѣϱעᶙכ

ҏ ЀἏϱП6 ỆᶩЏḂ Џ ȴ 

ἏϱḂ 13ỆᶩЏȲ ᵅ ֣ ṳ

‚ ֵ֮ оȴ 

/ѱ 

╟

Џ

› 

 

╟

Џ

∟ 
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ῶ 2-15ҵ Ὂ Ẃ -Saeltzer Dam 

ӭ в  

Џ ֤  Saeltzer DamЏ (2000Ȳּר Ғא) 

⇔ 5m 

∂ӭᾼ ẁѬ Ḗ 

Ḃ ֪ ֣ᾈ   Ȳ  

Ḃ Ѡ  ᶙԓ  

∟ ᴷ ּ20,000פm3 Ḙ֣ϯ Ȳ ֣ϱ  

 

 

2003 2011 

ủ╡ד2001 ᴩᾼ֮ צ▲

ֵ оȲҔ╗ Ỵ– Ȳᾈᶩ ẚȲ

цЄ₤ᾼ ӰἨ ᵜӰḛ ȴ 

ᴞ2004דѿẃȲ ᵿцϱ Ѿḥצ –

Ȳῶӱ Ὂ ∟ᾇḘ ӐϱБ

ѦȴᾈỴ ᾼ∂Ӵצᵗὑ ứ ПЁ+ȴ 

/ѱ 

╟

Џ

› 

 

╟

Џ

∟ 
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ῶ 2-16ҵ Ὂ Ẃ -Marmot dam 

ӭ в  

Џ ֤  Marmot damЏ (2007Ȳּר • ỳא) 

⇔ 14.2m 

∂ӭᾼ ẁѬ Ḗ 

Ḃ ד ֪ БᴟȲׄצԓ ȷ ֣ᾈ    

Ḃ Ѡ  ᶙԓ  

∟ ᴷ ᾼӢ׀ ҒϠ1,500е  

 

 

2009 2010 2017 

Ὂ Ȳ ∂ᾼ

ṣ – Ȳ ԒѬ ҳ

Ể ᾬ Ѭ☼ᶶ ֮Ἇ

ϯ ȴ ᴖ ṷ оṳ

ḥצ ֮ ӢЛ

ᵓᾼ ȲϷḥצ ϯ

Ӣ☻Ѭᾼ ȴ 

֯ 15 ѣ∟ȲЄּצפ

55%(390,000m3)ḛ ᾬ – ȸᴖ

Ẓד∟Ȳ צ 10,000m3( 40

m3) – ȲЄּ30%צפᾼ– ḛ

ᾬ ḛ ὑϚ ᶮ МȲ

Є и– ḛ ᾬӂ иӁὑᾈ

ṖỂ ȴ 

Ὂ ∟ᾼ 10

Ȳ֮֯3ד

ἤ Ὑ

Ғȴ 

/ѱ 

╟

Џ

› 

 

╟

Џ

М 

 

╟

Џ

∟ 
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Ϯȳ вҵ Ẃ Ḃ  

(Ϛ)ȳ ᶰ› ᴷ☼  

Graf(1999)Ȳּר ᾼ ἘП ὑ №ᾼ҅ד1960

ṟאȴ ῴ ᾼ ӦȲֵⱢᴕ БὢᶰֵדȲӐṝПׄԓ

ἤ ᵅȲѿц ῧ ҵїϩȴẞϠ Ȳ∟҅ד1990

Ә ᾼ Ἐ Ȳṳ Ở ∟ᾼӢ ֮ Ṇ ֫

ᴩ ᴷȴ 

Ӧὑ П Ȳ ᾈדȳӢ ׄԓ Ѡ כ

ȴ֪ Ȳ֯ױ П›ȲӇ ᴩϚṆԝ ѹ оᾼ ᴷȴ

ᴷṳ Џ ẔӇצ ἤ∟Ȳ ᾼЏ Ѡᾎ ᴩὊ Ἠ

Ḃ ȲṳὑЏ ᶙכ∟Ȳ═ ֮ ȳӢ оȲИ Ϛᶙ

П Џ ȴӐ вҵѝ П ☼ Ȳ

ὙȲṳ вҵὊ ПЏ Ɫṃ ᵅḂ П ᴕȴ 

ӭ› ᶰ ᵡП ᴷȲ Ữӑ ứϚ ᵂ ☼ ȴᵀ֢

Ṽ Ẕ ᶰ Ȳ֢ᴞ ứϠ ᴷḔ ȴѿ ֵᵓṸאἬ∂ӴП

☼ ⱢẂ(Victoria State Government, 2016)Ȳὑ ᶰП›ȲҠи

ⱢҳЄḔ Ȳֽ  2-13ἬӱȲṳ Ὑֽϯȴ 

 
 2-13 ᶰ› ᴷҳḔ (Victoria State Government, 2016) 

1.Ḕ Ϛȸ ᶰП ῴ ứ 

ḕ ᶰ›ȲꞋצẔᴕ П ֪Ȳֽ Ӑṝᴔ ȲҠ ֚

ϯ ׄԓȷ ϱ Ҵ+ ȲБ ᾎ Ẕ ғצ ȷ  

ᾈ Ȳ ֮ ȴ֪ױȲ ӦױḔ ȲҠṿ ֯

ᶰП￼ СѿὙ֪כ оȴ 

2.Ḕ ϡȸ ᴷ ᾼ׀ Ἠ ᶰ 

֯›ϚḔ Ὑ ứ Ϡӭ צ ᶰᾼ ֯ Ḗ∟ȲױϚḔ

Ḇ Ϥ ᴷ֯ױϚ ḖПϯȲ ╥ᵡצӇ ᶰȴӐḔ
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ѿ ȳӢ ȳׄԓ Ѡ о ᴷ ᶰП Ȳᴖ֯ ᶰᾼ

Ӈ ἤ∟ȲИ ᴩѿϯϡḔ ȴ 

3.Ḕ ϮȸῴḔ ᶰѠᾎ 

›ẒḔ Ȳ ẞɦ ᶰɧᾼ Ȳ ӣѿϯϮЄ

Ѡᾎ ᴩ∟ Џ Ȳֽ  2-14Ἤӱȸ 

ȸᵀ׀’ Ẕ ḖḂ Ẕ ȸֽḔ ϚἬ Ȳ ᾼ

ᶰꞋצẔ￼ ȴ ֯ ᾼᾭᾓϯḂ׀’ ẔἬ ḖП Ȳṳ

כ Пӭצ Ȳ Пכ ẞ ᵅȴѿ  2-14

ⱢẂȲ ᾼצ צ ֯П☻Ѭ ȴ Ӧ ☼ ϯ Ғ ѿ

ạѬᴯȲ ẞ☻Ѭ Пᵂӣȴ 

и ȸ ᾼ и ᴷ∟ȲЬӇ ȲҠṼ

П иⱢ и Ɏ partially-removingɏ ԓ

Ɏfully-removingɏȴẔМ и Ɫ ᵅ Ἠ ☻ Ȳṿ

ϱϯ ᵅȴ 

ԓ ȸ ԓ ȴױϚѠᾎ ֵ

Ȳṳѹ ᾈד Ӣ כ П ȴ 

4.Ḕ ҳȸḟứ ӣ ᶰѠᾎȲ Ḕ ϡ Ἐ֝דȲ ӦϚṆԝ

П о ᴷ∟ȲӦḔ ϮПМȲ П ᶰѠᾎȴ 

 
ṳḂ׀’ ᴟӭ

Ḗ 
и  ԓ  

   

 2-14Ϯ ᶰПѠᾎ(Victoria State Government, 2016) 

(ϡ)ȳ Пᴕ  

Ӧὑ ᾼ Џ Ể ׄԓȳ Ӣ Ӣ

Ȳ֪ױ Ṷ› ᴷṳ Џ ᾼӇ ἤ∟ȲӇ ὑ Џ

╟ᵂ›Ȳ ᴩϚṆԝṶ› Ȳѿ ’ ׄԓ Ȳṳ Њо

ᾼ֚כ ȴӐЊ вҵ ᶰЏ Ԛ֝ ᴷП Ѡ

ᾎȲֽῶ 2-17Ἤӱȴ ϠԚ֝ ᴷᾼ ҵȲḕ ᾼ ԈꞋ
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Л֝Ȳ Ϡ ⁄ПҵȲӼ ᵑ Ϥ ᴷȴ 

 

 

ῶ 2-17 ᴕ ᴷП ȳѠᾎ Ẃ Ὑ 

ᴷ  ᴷѠᾎ ד Ẃ Ὑ Ӑ П  

Ể

ׄԓȳ

Ḥ

ứ 

֮ ▲ 

1. ϝ Ϛ   Ḥẚ

ắ ֚ȳ Ң ѻ

Ȳ ịЏȲБ Ӣ

(ϝ Ϛ Ὂ Џ Ȳ

2011) 

2. ϫѝ Ṯ+ ῈȲ ϱכ

ϯ Ғ(ϫѝ ן

◕ᾙ Џ Ȳ2018) 

ὑӐ 3.2Ȳṃ

ϱ ҢỴȳ ᵿϯ Ң

ỴП Ỵצ ẚП

ȷῺӞ ☼Ѐ

Ɫ Ȳ   Ḥẚ

ịצ ῈП ȴ 

ѬЏ ₤

 

1. Л֝ Ѐ₤הḂ Ѡ

Ȳ ϱϯ Ё+

(ϝ Ϛ Ὂ Џ Ȳ

2011) 

2. ∂ӴMarmot dam Ҵ

+ὑ☻☼ ᾼЁ+ (Cui et 

al., 2006) 

ѿӐ Ἤ∂ӴПҳ

Ḃ (

⇔ц Ѐ₤ה)Ȳ

ᴷḤ ѿцᾈṮ

ׄԓȴ 

Ѭ +

ה

 

1. Л֝ ϯȲϚ ϱ

ϯ1kmᾈ◕П֮ᶮ о(ϝ

Ϛ Ὂ Џ Ȳ2011) 

2. ᵅἸҁ Ѐ ⇔

∟Ȳ ḤẚП о(ῧ

Ἰҁ Џ ᾬḂ Џ

Ȳ2011-2012) 

ὑӐ ҳ Ἤ ứ

П Ѡ (ᵶ

⇔ц Ѐ₤ה)Ȳ

Л֝Ѭѝ Ȳ ᴷ

›∟☼ ȳἉᶩ

ȳḤ оȴ 

Ӣ

 

ᾬ ▲

╓ ᾬ

ứ 

1. ѿ ᾎȲ ▲ϫѝ ן Ể

Ԛ 5 ȲẔМ╓ ᾬ

Ɫү Ӫӧ ȴ(ϫѝ ן

◕ᾙ Џ Ȳ2018) 

2. ѿἹ ᾎȳᶻ ᾎȳѿц ᾎ

▲ᵓ Ṯ+ ᾬ צ

֢ 4 ȴẔМȲү

֪ Ȳ֪ױ

ứⱢ╓ ᾬ ȴ(үὧᵓ

☼Ḃ Џ Ȳ2018) 

ὑ 3-1 Ȳ ᴕ ד99

Ӱ Ѭ Ѭ Ѭ

╓ Ӣᾬ ἤ ▲ц

֮ П

Ὠכ Ӣ כ▲

ὨȲ Ϥ Ӫӧ

╓ ᾬ ᵂⱢи

έ ȴ 

╓ ᾬ

֮ ֥⇔

о 

ѿ CCHE-2D ד2015 2018

ϫѝד ן ◕Ḃ Џ ›∟Ȳ

ү Ӫӧ ᾼ ֮ ֥⇔╓ Ȳ

₇ ֮П ѩẂӦ 10.2%Ғ

ᴟ18.9%ȴ(ϫѝ ן ◕ᾙ Џ

Ȳ2018) 

ὑӐ 4-4 Ȳ ᴷ֢

֮

ү Ӱ ᾼ ֥

⇔ оȲ֢ Ẕᾬ

֮ צ⇔֥ ⇔

ЛϚᾼ ȴ 
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(Ϯ)ȳ ᵂ 

Ἃ › ᴷᾼד Ḕ Ȳ֯ Џ ПӇ ἤѿц

Ṷ›ᾼ ᴷ∟ȲẔ Ӧ ὑᶾ ȴ 

ϮЄᶾצ ᴕ ȲиᵑⱢ ПҴ+ȳ

ПЏẓѠᾎȳѿцᾈЎП☼ᾓі ȴ 

1. Ҵ+ Ѡᾎ 

Kondolf and Yang(2008)Ȳᴕ ᾼⱢ

ᾼ ⇔Ȳ֪Ẕ᾿ Ҵ ᾼᾇ+ ֵ ȴ Њ₤ Ɏ

5mѿϯɏ ȲҠѿᵓӣ ẓ᾿ Ҵ+ȲӼҠᵓӣᴞ ☼

ᾇ+ Ὅȷ М₤ Ɏ 5mᴟ15mɏפּ Ȳ ᾿ ṳ

б Ҵ+ ᴟϯ Ȳᾇ+ ֯ϯ ȲὋ ᾈЎἉᶩȳ ю

☻ ц Ғ☻Ѭ ӢᾼҠ ἤȲ֪ױừԒѿ ẓ иҴ+

∟Ȳԛѿᴞ ☼ ᾇ+ Ὅȷ Є₤ Ɏ Єὑ15mɏ ȸҴ

+ ЄȲ ᾎѿ ẓᶙԓ ȲӼ ᾎѿᴞ ☼ Ὅȴױ Ȳ

ֵ ֥щ ᾭᾓȲ ӦЏ ᶙכ∟Ȳ ​Ἤ ẃП☻ѬȲ Ҵ+

Ἇϯ ȴ 

2. ПЏẓѠᾎ 

ᾼЄЊӼ Ẕ ПЏẓѠᾎȴ DAM 

REMOVAL-Science and Decision Making(2002)Ϛ Ȳּר вὊ њ

◕ֵѿɦ Ὂ ɧ ѿɦⱧ Ὂ ɧȴԒ Ӧὑ в Ⱨ Ȳ

П∟Ȳԛѿ ẓ Ё Ἠ Ё ȴױҵȲ

Ὂ ЊȲҠ ẓȲꜙ ᴟϢЏὊ Ȳ ᾼ Њоȴ

ѿMarmot damὊ ⱢẂȲӦὑ 14.2mȲ ῺЄ₤ Ȳ֪ױ

Ⱨ и Ȳ װ ᴩ э Ё ȴ

Marmot damϚԚ ᴩ5װ ȲЏ ═ Ẓ ѣѿϱȴ 

3.ᾈЎП☼ᾓі  

Ϡ Ҵ+ ПҵȲ Ἤ  ПѬ☼ӼⱢ

ПϚЄ╚ ȴ Л Ғі ϱ П☼ᾓȲ֯Ὂ ᾼ

МȲᾈЎ ≡ ҒȲ ☼ Є Ȳ ὑὊ Џ

Пׄԓ צ ȴ ᾼ МȲ ’Ẕ ἬắП

ҵϩ ЊȲѿ ╟ЏПׄԓȴ › ṿӣПѠᾎⱢ ий (partial 
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breaching)(cofferdam)П ӣȴ ԒȲ ий ЏᾎⱢ֯ ᾼ

ҿ ἨҢ ∂ӴϚ ЀȲṿѬ☼ Мὑ ☼ҏȴ Ȳᵓӣ ֮П

Ё+Ḋ ∂Ӵ Ȳ Ҕ Ȳ вᴟ ᾼ Ѭ☼

ϤȲԛ ᾼҴ+┤ Ȳѿ ’ ПὊ Лắҵϩ

ȴכғὊ ∟Ȳὑ ϱ ϚйЀȲṳᵓӣѬ☼ᴞ

Ḥ Ȳ Пᶾ П☼ ỞᶙכȴѿMarmot damᾼὊ

ⱢẂȲױϚḔ ֽ  2-15Ἤӱȴ 

Ὂ › Ӂ Ѭ☼і

 

∟Ѭ☼Ḥ

 

  ᾈЎṆ ֫  

   

 2-15 Marmot dam ẔὊ (American Whitewater, 

2007) 

ṃ ᴖṕȲẔ ☼Ѐ ) 10mפּ⇔ ☻Ѐ ᴟ )Ȳ

М₤ ȴᵀṃ ᴯὑϱ ◕Ȳ Ḙ Ȳ֪ױ∂ Ҵ+П

Ҡ ӣ ẓҒϱ☻☼☼ ֥ ȷᴖ ⁄∂ ѿ Ɫ

ѻȲ֪ Ẕ Ѭ Ѭ Ȳ Ҡ Ể ֮ ц כ ȴ 

(ҳ)ȳ ∟П ᴷ  

Ӑ ᴕ ∟ ᵅḂ ∟П ȲK╝ ד

вҵὊ ẂП Ὠכ Ȳѿᵓ ẁӑẃ ӭП Ȳױ

ҵӼҠ ⱢӐ ∟ Ѭ ᶩ ה ПѬѝ Ԉ ứ ПӣȲẔ

Ὠכ ֽῶ 2-19Ἤӱȴѿϯ Ӣ Ṇ ȳᾈדṆ ȳᾇ+

ȳ֣ – ȳᾈᶩ ▲ȳᾈ ֮ᶮ ᾬׄԓ ӭи

ᵑ Ὑȴ 

1.Ӣ Ṇ  

Doyle et al.(2005)Ȳ ∟ПӢ Ṇ ֫ ҠиⱢɦᶙ

ԓ֫ ɧ ɦ и֫ ɧȴẔМȲᶙԓ֫ …╓ ᶰ∟ȲṆ ֫ ᴟ

ɦ ɧП Ȳֽ  2-16ἬӱȴDoyleП Ὠ ӱȲ ∟Ȳ
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ɦ ἤ ɧПӢ Ṇ ֫ ᶶȷ Ṇ ⁄Ҡ ῧ ѷּנ

ѿϱП ИצҠ ֫ ȴ ᴖȲ Є иᾼ Ӣ Ṇ

ЛҠᶙԓ֫כ П ȴ 

ԛ῏ȲPalmer et al.(2005)ҏ ᶰ∟ПӢ Ṇ ֫ ȲӇ

ѿϯХ ȸ(a) ᾈЎכ ἬḂצ⇔ ȳ(b) ᾈЎӢ

ἬḂצ ȳ(c) ∟ Њ ȳ(d) ═ ҒὑӢ Ṇ П

Д ȳ(e) ›∟ᾼ Ӈ е ῶȲẓе‒ϩȴѿϱ֢ Ꞌ

ғᾼכȲИⱢכ ᶰ ȴ 

ҵȲױ вὑӢ Ṇ П ⇔Ȳֽᴒ ϝ П

ẂȲὊ ꞋדḕϚפּ∟ ϚװȲṳѹד ▲ Ɫ֝Ϛ Ȳ

ИҠ Ӣ ᾬ П ȲױҵȲ ▲ ӭ ҔᵶѬ ȳ☼ ȳᾬ

֮ȳѬ ȳ ȳᾘỴ ȳѬӢὖ ȳ Њ₤ ṵ ᾬ Ȳ

ѿᵓ∟ Ὲ о Пᵧ ȴ 

∟Ȳ ђ Ӣ ПṶԈȲ Ѭᵓ Җ Ѭ

ᶝ(2013)Ὠ ӱȲ֯Ӣ иȲ Ὂ ∟Ȳ БҠ

ᵓ ѿц ЄẔӢ׀ ȴױҵȲ Ѭᵓ Ѭᵓ

Ἤ(2010)Ӽ ђ ṶԈȲ ᴩӢ ц ҉ ▲ȳѬ

֮ оȳҠӣ ֮ ֮ ֥⇔╓ ҒѿиέȲẔ Ὠ ӱђ

∟ȲҠӣ ֮ ᾼѩẂ ҒȲӦ ẃѬ Ɫ ֥ӭ

ᾼ ☼₤ ȴ 
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2.ᾈדṆ  

Doyle et al.(2003)Ȳ ∟Ȳϱ Пᾈד оֽ  2-17

Ἤӱȴ ∟ПῴȲ Ԓ ϱ ПЁ+ (Stage 

C)Ȳᶶ ϯй ȴẔ∟Ȳϯй ⇔ Ȳᵀ ⇔ ⇔ Ғ(Stage 

D)ȲṳצҠ ϱ ỴПׄԓȴ∕ Ḇ ∟ȲḤẚ И Ở

Ȳ ᶮכ ᾼ ӂ ȴױϚ Ἤ П ѐ⇔Ɫ ד10

ѿϱȷϯ иȲ⁄ ֪Ɫϱ ҵᾼЁ+ẃ Ȳ כ ȲẔ

Ҡ 10ᴟ30ᾼᾈ (Leopold et al. 1964)ȴҫϚѠ Ȳ Ԓ֪

Ɫ   Ȳ Ẕϯכ Ɫ ӧ (armor layer)Ȳѿ ӰⱢѻȴᵀ

ὑ П∟Ȳϱ ֣ϯ Ȳ כ (fine sediment 

infiltration)ȴѿ Marmot damὊ ⱢẂȲ ᴯ ϱ

ϯ ☼ ȳᾇ+ ȳᾈ ֮ᶮ ▲ȳ ȳ – ȳ

ᾈᶩ о═ ▲Ȳ ∟ᾼᾈד оȲᴖ ∟Ȳ

Ỵᾼ ׄԓ╥ᵡ Ḃצ Ἠ╥ оП ȲꞋ Ӧ∟ ϡ

Ё+ ᶩ Ὠẃ ᴷȴ 

ᶙ

ԓ

֫

 
 

 

и

֫

 

 
 2-16Ὂ ∟Ӣ Ṇ ֫

о (Doyle et al, 2005) 

 2-17 ∟ϱ ᾈד

о(Doyle et al., 2003) 

3.ᾇ+  

Doyle et al. (2003) Є Ԍ Ẃ֯ ∟ᾼ Ϛדвᶙ

Ȳכ в Ѝ Ϯ ϱ ᾈ ᾇ+ ⁄֯ ∟ᾼ 18 ѣӦ

юᴖ ứȲϱ ᾈ ☼ї ⁄╥19ѣ∟ ὑ ứȴ(

╢ Ȳ2006)ȷױҵȲ Є ђ Ӣ ṶԈȲḈ ȳὭ

ὺἣ(2008)ѿ ד 2007 9ѣ֪ ᴖᴞ ṶԈᵂⱢщ

ẂȲὑђ ϱȳϯ ֢5еṭПׁשṅ ᴩ ᶩ + Ȳ
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+ ᾈᶩ П ȴ Ӕ Ϣ(2013)⁄ѿђ Ṯ+

69ᴟ100ד ᶮ֮װ8∟‹ Ȳиέ ὑᾈᶩ֮

ᶮ цᾈᶩ оᾼ Ȳ Ὠ ӱȲђ 3 ѣ∟ᾈ

ᶩБ ὑ ӂ Ȳᾈᶩ צ оԛ оᾼ ȴẔ

МȲђ ֪ᴯὑӰ Ѭ Ѭ М ᴯ ȲẔ ПЁ+

ҠᵂⱢ∟ ṃ Ḃ ∟П Ѡ ᴕȲ╝ѿϯ ђ

›∟Пᾈᶩ Ғѿ ȴ 

Ӑ ϚḔ Ӕ Ϣ(2013)ПӰ Ѭ Ѭ ֮ד

ᶮ в╜ Ё МїП ᴩѩ Ȳ ђ

ϱϯ ᾈ◕ Ἁᶩד о Ȳֽῶ 2-18Ἤӱȴ 

Ԓ֯Җ Ѭ ᶝᾼ П ҅ד иȲӦὑђ ᴞ

ד96 ἂ ∟(ӂᶁ​ 365.9mm)Ȳ∟ Ϯד ắ■

ȳṟ ᵌȳ ȳ Ἦᵌ Є₤ ☻ṶԈ– Ȳṿ Ẕ ∟Б

ПҴ+Ὲ вЄ ЁӰϯ Ȳắᾈᶩϯй ☻ѬḤ Ȳ Єכ

ᾈᶩ ȴ ṶԈ Ӣ∟Җ Ѭ ᶝ֯9612דѣ ђ

ᵿϱϯ ֢5еṭᾼ ᴩ֮ᶮ Ȳṳ֯9712דѣ᷂ϯ

Ἃᴼᴟ ȲП∟ὑ9811דѣȳ9912דѣц100ד

12ѣ═ ᴩ ᵂ ȴԛ῏Ȳ › Җד Ѭ ᶝἬ П

ד ҵȲӐ Ϸ Ϥ Ё Мїὑ Пד95 ὁ

Ὲד104~102 ԏ П֮ᶮ ᴩѩ Ȳṳѿϯ

Ɫ (0K)ȲἏϱ Ἃᴼᴟђ (10.5K)ϱ ȲԚ 18kmᾈ◕Ȳ

ᴷ ›∟ ϱϯ ᾈ◕Пᾈᶩ оȲ ᴷẔắ ᾈ

Ȳṳ ᶮ֮ד оȲиέᾈᶩ ứӂ ᾭ Ἤ

Ȳֽῶ 2-18Ἤӱȴ 

ֽῶ 2-18ПכὨȲӦӖ ד69 ӱȲђ

∂ Ȳ∟(ד66) ד3 ȲБצЄ ⇔ ᶮȲ ӱẔϱ

ẃ+ ϫиҠ Ȳѹ֯ắ   ∟ὑϱ ҏ ḛ+ᵂӣȲᴖ∟Ȳ֯

6ѣדᴟ96ד95 ȲẔ оЛЄȲẒ Ꞌ ӱ ϱ

+ Ȳ֪ắ   ╝Ȳϱ ị⇔ ∂ ›ӂ ȴױ∟

ἂ і ṶԈế■ ᾼ☻ѬḤẚȲ9612דѣᾼ כ

Ὠ ӱϱ ᾇ+ϯ П ᴟђפּ ϱ 3еṭȲᴖϯ 5е

ṭв֮ᶮὋсּ5פᴟ10еѐȲ(ד97)דװђ ᵿϱ П

⁄ Ғᴟ4.5еṭҿҢȲђ ϯ 5еṭ⁄БЄ ֫ ᴟ ›
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ᾼ ȴᴞ ѿ∟Ȳד98 ֵ Є₤☻ѬṶԈȲᵀẔᾈᶩ

ЛЄȲ ӱЁ+Б Ḥ ӂ ᾭ ȴ 

ϚḔѩ ϱ ᾈ◕ПἉᶩ оȲ +ҵȲ

Ӽᵓӣ∂ ἬὋ ᾼѬᴯ ϯ ᾈ ᾼ ᴩ Ȳ ᴞӖ

דᶙЏ∟Ȳד72 ὑ∂ ›(Ӗ ‍צБ(ד69 П

ᶮȷ Ӗ ђד96 ∟ἉᶩЊ ⇔Ὃс∟ȲӖ ᴟד97

ד104 Ẕᾈᶩ Ὑ оȲׁשᵒ ᴟϱ 5kmᾈ◕ắђ

П ד ȴ 

ᴖṕȲ ∟ᾼᾈᶩ ᶮȲ…ѿṮ+ Ɫ ᷉ Ȳ

ϱ ᾼᾈᶩ֪Ḥẚᴖ═ ϯ Ȳϯ ᾈᶩ⁄ ȳὋсȲṳѹ

ὑ ứӂ ȴӦϱ ֢ ֮ᶮ ֢ ṅשׁ Ὠ

ӱȲђ ɎҠ Ɫ ϚװὊ ɏ2ד∟ᾈᶩҠ ẞ ứӂ Ȳ

иẒװὊ Ȳ⁄ᾈᶩּד4פҠ ẞ ứӂ ᾭ ȴӦ› Ҡ

῀Ȳ ẂПᾇḘ Ȳ  ╥ȲἨ∟ד1-2 ȲҠ∟ד4

ẞ ứӂ ᾭ ȲᴖẔϱϯ ᾈᶩ ȲϷҠᵂⱢ∟

ṃ Ѡ П ◕ ứП ᴕȴ 
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ῶ 2-18 ᴟђ ϱ ᾈ◕ Ἁᶩד о  

 ᾈ◕ ᾈᶩ о  

1 

ђ

(10.5K)

ϱ ◕ 

 

2 

ђ

(10.5K)

ϯ ◕ 

 

3 
(0K)ᴟ

ϱ

5km 
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4.֣ –  

צ ֣ – П Ȳ ҵMarmotὊ Џ ὑ ∟ᵛ

Ở ϱ – П ᶮȲ24Њ ∟ – Бᴟ

ϱ 400͡Ȳ ∟11ѣ– ᴟ ϱ 2km֣ –

◕ȷᴖὑ ⇔ иȲὊ ∟ 24Њ ȲẔ∟ᵛ 1-2 ѣ Ϛ

ҵȲױȷװ в Ẃֽ› Пђ Ȳ ∟ ᵿϱ П

4.5еṭҿҢȴ 

5.ᾈᶩ ▲ 

צ ᾈᶩ ▲Ȳ ҵMarmotὊ Џ ὑ ∟ѿ

ПѠהȲ ᴩᾈᶩ ▲Ȳ ֝ ȲЁ+ Ӧ Ȳѹ

ᾈᶩЁ+ ⇔ Ȳῶ ϱ Ё+ П ἤȷױҵȲ֯

вᴒ ϯ Ṯ+ ᵅḂ ∟Ȳ ᴩ ᾬ ▲ Ȳ֝ ѿӭ ᾎ

ᾈᶩ Ȳ Ɫ1װ2דȴ 

6.ᾈ ֮ᶮ  

֮֯ᶮ иȲ ҵMarmotὊ Џ Ȳ֯2007-2010ד

ὨȲϱ ᾈ ד ᵅȲᵀ2009ד ד2010 ὨБ

ῺϚ ȲӦױҠ῀Б ẂὊ ∟ ϱד4 ᾈ ֮ᶮБ Ὼӂ

ȷױҵȲϝ Ḃ Џ ӼὑὊ ∟ ᴩᾈ ȲӦ

9ѣ10ѡד4ѣ10ѡᴟ2012ד2010 Ԛ ᴩг֮װᶮ Ȳ

Ҕ╗Ὂ ›Ϛװ Ὂ ∟ХװЄ₤ ​ṶԈ Ӣ∟15ȳ21ȳ49ȳ144

ц228щиᵑ ᴩϠХװᾈ Ȳ Ὠ ӱ Ё+ ᶮ

Ꞌӑ ӂ ᾭ ȴ 

7. ᾬ ▲ 

вֽᴒ ϝ П Ḃ ẂȲꞋḕד ᴩ ᾬ

ȲẔМᴒ Ḃ ẂṆ ӣѬЁ’═ᶝПЄ₤Ṯ+ ╟ ▲ῶȲ

ѿϚװ2דПѠה ᴩ ᾬП ▲Ȳ ░Ѭ Ѭ П ᾬ

ׄԓ ᶮȴ 
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ῶ 2-19 Ḃ ẂП  Ὠכ

֤

 ӭ 
֪ 

 
 ӱ  

ᴒ

Ệ

ᶩ

Џ

х

╟

Ḃ

Џ

 

UAV

 

ӣὑЄ

ѐ⇔Ё

ќן+

ᵒ

 

Ϛד

Ϛװ 

Ἇ

ᴩ ѩ

Ȳ ᾈ

ᶩᾼ

ד Ὑ Ȳ

☼їБ ὑ

ứȲ

Ẓ ☼

ᾼ

Ё+ḛצ

ȴ 

 

ᾬ

▲ 

Ϡ

ᾬ

ᾓȲ

ᴩ ѩ 

Ϛד

Ϛװ 

Ѭ’ᶝ

Є₤Ṯ+

╟П ▲ῶ

נּ ȲҔ

ᵶӭ

ᾈᶩ

ЄЊ 

 

Ё+

Ḥ

ᵒ

ῶ 

῀ᾈ

◕ᾼЁ

+Ḥ

╥ᵡӂ

Ἠ

ứПᵒ

 

Ϛד

Ϛװ 

Ё+ о

ѻ Ɫ

Ḥẚ  
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֤

 ӭ 
֪ 

 
 ӱ  

֮

ᴷ

цӢ

▲ 

Ϡ

֮›∟

╥ᵡ֪

ⱢЏ

ᴖ Ғ

Ἠ ю

ᾬ  

Ϛד

Ϛװ 

֯Џ

Ḃ ∟Ȳᾬ

צ Ἇ

ҏ Ѐ

ᾼ Ȳὑ

ֵ ֮

ẞ ӑҏ

ᾼᾬ  

 

M

a

r

m

o

t

Ὂ

Џ

 

ϱϯ

☼

 

☼

оȴ 

ḕЊ

Ϛ

 ȴװ

Л ϱ

Ἠϯ ☼

צ ᶶ

ᾼ  

 

ᾇ+

 

῀Ё

+♄

Ѡהц

 

Ϛד

 װ2

Ҡѿ ֯

1700Њ ᾼ

МȲ–

ὑ  
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֤

 ӭ 
֪ 

 
 ӱ  

ᾈ

֮ᶮ

▲ 

῀Ὂ

∟ᾈ

ᶮ 

Ϛד

 װ1

2007-2010

ד

ὨȲϱ ᾈ

ᵅȲ2009

ד 2010

ד Ὠ

Б ῺϚ  

 

 

ậ Ὂ

∟ᾈ

о 

ḕЊ

Ϛ

 ȴװ

ԒὊ ›

ᾼЁ

Ḥ ᾼ

ȲϠ ᾈ

оȴ 

 
















































































































































































































































































































































































































































































































