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1. иέѠᾎȸᴷ Ѭ ☻ ϩциέ П ◕ȴ 

∂ה .2 ȸἬ ӣПѬ Ӽה Ҡᴕ Л֝ ứ Ԉ ḖȲѿṿ Ὠכ ֥

ᶮȴ 

Ὠиέȸכ .3 Ὑ ᾓцᾙ Џ ᶙכ∟П Ѭ Ȳṳ иέכὨȲ Ѭ

ᴯ ∟ȲᵂⱢ֪כ ☼и Ӈ ἤ ᴷ  ☼и Ѡ ῴḔ П ȴ 

(ҳ) ȳ иέ  

1. иέȸ ☼и ᾈ◕Ἠ֮ Ȳѿц Ἤ ᾼ ᴩиέȴ 

2. ☼и Ӈ ἤ ȸ Ѭ ☻ ϩȳ Ѭ ȳᵅ֮ ֪Ἤ ᾼכ

Ѭ ᶮȲ ☼и ПӇ ἤȴ 

3. ☼и ӭ ᴯȸṼ☻Ѭ Ὠכ ᴷ ứ ☼и ӭ ᴯȲ ᴩ∟ ᴩ

☼и Ѡ ῴḔ ȴ 

(Х) ԃ ȳ ☼и ⁄ȸ ☼и Ḗ ѿ ὑ ᵅḳ Ӗ≤› ϯȲ ☼и

╟ ╟Ӈ ἤ ֮ ἤȲ֪֮ạừȲ ứȲ ᵍ ứП ☼и

Є ᾎ  ȴכ

(г) ȳ ☼и Ѡ ῴḔ  

1. Ѭ ᴷ ȸṼ ☻Ѭ П Ѭ ᶮȲ ѿ Ѭ ȲᵂⱢ ☼и Ѡ

ῴḔ П ȴ 

2. ☼и ╟ȸҔᵶ ☼Ḁạȳ ☼и ȳ ☼ ȳᵅ֮׀ ☼ ѬԚ׀ ╟ ȴ 

3. ῴḔѠ Ҡᴩἤ ᴷȸҔᵶЁ֮ ȳ ☼и ᴷȳ ☼и ῴ

ḔѠ ȳ Ḃ цҠᴩἤ ֥ ᴷȴ 

(ϝ) ◑ ȳ ╟ ᴷ ứȸṼ☻Ѭ Ὠכ ᴷ ứ ☼и ╟ Ȳṳ

Ὑӑẃ ứеᵫП ц ȲᵂⱢ∟ еᵫПṼ ȴ 

(ϥ) ȳ ᴩ ῴḔиЏȸⱢᵓ∟ ☼и П Ȳ ֢Ṷ

ᴯ ҏῴḔиЏ∂ Ȳ Ầ ậ Ԛ ȴ 

ϡȳ ᵂ ȸ ц Ṽ Џᵂ  

(Ϛ) ѬṆ ȳ ȴ 

(ϡ) ​ѬϯѬ ȴ 

(Ϯ) 1/1,000 Ѭ ֮ᶮ (ᵶϢэ ц ▲)ȴ 

(ҳ) ᾬ ▲ȴ 
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(Х) ᵫ ȴ 

Ӑ П Џᵂ☼ ц Ӑ ц ▲в ӭᾼֽ 1-1ȲẔМ ☼и

ᴷЏᵂ цֵװ ֮Ѡ╜ἈἨד ПẦ Ȳự Ṽ ἈцѬᵓ ד

ứ ȴ֢ ӭПЏᵂ ֽ∟֢ Ἤ ȴ 

 

 
1-1 Ӑ Џᵂ☼  
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ϡ  ᾓ 

2.1  

Ӑ Ɫѳ Ѭ Ȳѳ Ѭ (ᵶг Ѭ)ᴯὑ⅜ὧ Ӏ вȲҖצύ

♠ ☼ Ȳὧ ♠ Ѭ☼ ד Ȳᴫ ⁄Ɫ ⅜ ȴѳ Ѭ ὑ⅜ὧ  ᾙ

Ầ ῺȲὑ О ц ӻ  Ὼ☼Ϥ ⅜ ȲѻѬ פּ⇔  22.3еṭȷг ѬѬ

פּ⇔  5.5еṭȲ Ѭ Ԛּפ 57.21ӂѠеṭȴ Ѭ Пᴩ╜ ὧ⅜צ П ᾙ ȳ

⅜ὧӀц О 3 Ӏ ȲẔᴯ ֽ 2-1Ἤӱȴ 

 

 
ẃ ȸӐ ȴ 

2-1 ѳ Ѭ  
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2.2 Ӑ ▲ 

2.2.1 Ѭѝ 

Ӑ ᴯὑү ⁮ Ȳ Ṹ ◦ἤ ȲצὙ Пḅủế​ủȲ МҶ

ᶝ⅜ὧ ὑӖ ᾼ֢ד108~104 Ȳᵧ ֽῶ 2-1ἬӱȲṳи ֽϯȸ 

Ϛȳ ​  

⅜ὧ֮ ​ ѻ ắ֮ᶮцủ Ȳҳủ оЛứȲϚ ᴖṕ ​Пᶮכ ​ȳ

​ȳ ​ҵȳЄ ắủ Ἤќ ȴӐ ӂᶁד ​ Ɫ 2,524.3mmȲḕדϫѣϯעᴟ

ϮѣȲ֪ὧҖủד ᴩȲ​ юȲ ὑ ḅủ ȴᴖХѣᴟϟѣϯעⱢ​ủȲױ ​

ד МȲּפᴾԓד ​ ᾼ 90%ȴ 

ϡȳ ⇔ 

Ӑ Ṹ Ȳắủ ц ◦ ☼П Ȳ о ЄȲדӂᶁ 25.1̆ פּ Ȳ

ӂᶁ ᵅ Ɫ 17.7̆ Ȳӂᶁ Ɫ 34.7̆ Ȳḕדᴞҳѣᵛ Ϥ ủȲ ϱсȲᴟϫ

Ϛѣ Ởϯ ȴᴖדӂᶁד ⇔Ɫ 82.2%Ȳד ⇔ѿϥѣԌП 88.6% Єȴ 

 

ῶ 2-1 ⅜ὧ ד  

 
ẃ ȸМҶ ᶝȴ 

ԌȸӖד  ȴד108~104
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Ϯȳ ѬѝѬ ἤ 

ѳ Ѭ ѬȲѬѝиέ… ᴕ Ѭᵓ Пɦ Ѭ ᾙц

ᴕњҌɧ ȴῺדẃԓ Ȳ ☻Ѭ צ Ғ ȴɦѳ ѬṆ

ᵫɧ(Ӗ ᾘӣ(ד110 ד99 ᾼ ​ Ȳṳ ԌḆד ᴟ Ȳד108

ᴩѬѝиέȴӐ ѬṆ ӣ ד10 ​П☻Ѭ Ɫ ȲṳѹҒϱ

ҏѬ ⇔Ȳ Ṝ ד25 ​П☻ѬЛ Ɫ Ỵ ȴ ϱ иέ ὨȲ 

ד10 ☼ Ɫ 90cmsȲ25דⱢ 108cmsȷ ד ☼› ד10 ☼ Ɫ 176cmsȲ

Ɫד25 226cmsȷг Ѭ ☼› ד10 ☼ Ɫ 271cmsȲ25דⱢ 334cmsȷѳ

ѬᾈЀ ד10 ☼ Ɫ 421cmsȲ25דⱢ 527cmsȲֽ 2-2ȴ 

 

 

2-2 ѳ Ѭ ᾓ☼ и  
 

ҳȳ ϯѬ Ṇ  

(Ϛ) ​ѬϯѬ Ṇ  

ѳ ⅜ὧӀȳ ᾙ О Ϯ ӀȲᵀ ⅜ὧӀ  ᾙ ϡ Ӏ

вП​ѬϯѬ Ṇ ᴯὑ вȴẒṆ иᵑὑӖ ד61 כᶙד79 Ȳ’

иᵑ ӣ ד3 Ӣ װ1 ד2 Ӣ Пװ1 ​ ȴ​ѬϯѬ Ṇ … Ӧ П

ѬУן ​ѬȲԛѿ ​Ѭ Ϥ​ѬϯѬ Ṇ вȴ Ӑ вП​ѬϯѬ

Ṇ Ὠכ▲ Ὑֽϯȸ 

1. ⅜ὧӀ 

ӐӀиⱢг Ѭȳ ד цѳ ѬϮ ​ѬϯѬ Ѭи Ȳ 2-3Ἤ

ӱȲ ѻה₤ Ɫ ₤ Ё ȴ⅜ὧӀϯѬ Ṇ Ȳ  ⇔Ɫ

65.70еṭȲ ᴟӭ›ⱢѦБᶙכ  ⇔Ɫ 44.22еṭȴ 
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(1) г Ѭи  

Ҕ╗ἔᶕ ѿᴫȳЄύ цẔҵ ֮ Ȳ Ɫ ₤ Ȳה₤ ⇔

פּ 1.4~3еѐП Ȳן ќ Ѭ ∟Ȳὑ A1~A6 ☼ϤЀ Ϥг ѬȲ☼ϤЀП

ֽῶ 2-2Ἤӱȴ 

ד (2) и  

Ӑи П Ɫ ₤ Ȳה₤ פּ⇔ 1.2~3еѐП Ȳן ќ Ѭ ∟Ȳ

ὑ B1~B26☼ϤЀ Ϥ ד Ȳ☼ϤЀП ֽῶ 2-2Ἤӱȴ 

(3) ѳ Ѭи  

Ӑи П Ɫ ₤ Ȳה₤ פּ⇔ 1.2~2.4еѐП Ȳן ќ Ѭ ∟Ȳ

ὑ C1~C9☼ϤЀ Ϥѳ Ѭ Ȳ☼ϤЀП ֽῶ 2-2Ἤӱȴ 

2.  ᾙ  

 ᾙ Ӏ П​ѬϯѬ Ṇ ѻ иⱢ  ц Ѭ Ȳ  ⇔

7.39еṭȲ ᴟӭ›ⱢѦБᶙכ  ⇔ 6.13еṭȲẔМ Ѭ ϤПЄ ֭‍

Ӑ ☼ вȴ  Ѭ иⱢ AȳBẒṆ ȲA Ṇ ᵓӣϯӰ ֭ AȳA1~A3ќ

Ṇ ∟ ϤМ Ң צ ∟ὑ Ϥѳ ȲA ѻה₤ Ɫ ᶮ

Ὑ ȲἉ Ɫ 2.4~3.0еѐȳ פּ⇔ 1.58~1.8еѐ(AȳA1~A3 ◕)ȴB Ɫ ϯ

э ₤ Ȳ פּ⇔ 1.2~2.2еѐȲן ќ Ѭ ∟ᾘ  П Ṇ Ȳὑ B☼Ϥ

Ѐ Ϥѳ Ѭȴ 
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2-3 ⅜ὧӀ​ѬϯѬ Ṇ  
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ῶ 2-2 ​ѬϯѬ Ѭ☼ҏЀ  ה₤

 
ẃ ȸ⅜ὧ ⅜ὧӀ​ѬϯѬ Ṇ Ȳ⅜ὧ ╜ἈȲӖ  ȴד108
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(ϡ) ᴆѬϯѬ Ṇ  

1. ᴆѬϯѬ Ṇ  Ὠכ

⅜ὧӀᴆѬϯѬ Ṇ Ҕ╗⅜ὧ Ӏ ц Ӏ ҵП› ȳЄ☺ȳ

ϮṭȲ ᴆѬד פּ 100,000cmdȲ ЄѡᴆѬ פּ 130,000cmdȴӐᴆѬϯѬ Ṇ

ᾘ ד цг Ѭи AȳB ẒᴆѬ Ȳиᵑᾘү 3 цү 22 ֣⁮ Ȳὑ

∂ ⅜ е (ү 1 )ӻϿЀ ֥Ȳԛᾘү 1 Ἇᴫ☼ᴟ ⅜Є ›Ȳԛᾘ 189

☼ᴟ ⅜ Пг ᴆѬ Ȳ ϡ ∟ Ϥѳ ȲᴆѬϯѬ Ṇ

Ἤӱȴг ᴆѬ ᴯὑ⅜ὧҒЏҏЀ Пᴫ⁮ Ȳ ЄѡᴆѬ 130,000 

cmdȲ ∟Ὅ☼Ѭ᾿ Ϥѳ ȴ 

2. ᴆѬϯѬ Ṇ ∂ ᾓ 

⅜ὧӀᴆѬϯѬ Ṇ ὑӖ ╜Ӧвד81 ∂ ᶙכȲṳὑӖ ד84

Ố ȷП∟ ֥ ’ ɦ ӣѬѬ Ѭ ’ ɧȲὑӖ ד89 2ѣ

ц 5ѣ ᶙכɦ ⅜ ☼ Ѭ ’ ⅜ὧӀᴆѬϯѬ Ṇ ц ☼

ᵫɧцɦ ⅜ ☼ (⅜ὧӀ)ᴆѬϯѬ Ṇ ( ) ╟ ɧȴᴆѬן Ṇ ц

ᴆѬ Ṇ ∂ ᾓиᵑ ὙֽϯȲṳֽ 2-4Ἤӱȸ 

(1) ᴆѬן Ṇ  

AȳBϡ Ṇ Б ᶙכ Ҕ ц╟ЏȲҔ╗ᴆѬ Ϛ Џ ☼У

9 ȴẔМ A (∂ ◕)5,500еѐȲБᶙכ 1,571љӣљ Ȳ פּ 3,900љ

Ϥ ⇔ד97 Ҕ╟ЏȷB (Єύ ◕)9,764љӣљ Ȳӭ›Ӕ ╟ЏМȴ

☼УЏ 9 Ȳ ☼ 44,000cmdȲẔМ 8 БᶙЏȴ 

(2) ᴆѬ Ṇ  

ᴆѬ Ӧ ∂ ҅ Ҕ╟Џ(ὑӖ ד90 9ѣḟ ɏȲṳὑӖ ד95 6

ѣᶙЏȲὑӖ ד96 1ѣ 1ѡ Ӧ⅜ὧ ╜Ἀ Ϯד ЏᵂȲП∟

ỗ ᵂ Ἠ (OT)ȴ 
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ẃ ȸ⅜ὧ ד ₤ᾈЎ Ṏ ᾙ ц Ȳ⅜ὧ ╜ἈȲӖ  ȴד96

2-4 ⅜ὧӀᴆѬϯѬ  

 

2.2.2 ֮ѝ 

ѳ Ѭ Ѭ ֮ ӂỌȲṳ Ὑ ȴ֮ ӦὧҖ֣ᴫ⁮ Ȳ֮ Ю

ὑ 10.6~52.5еѐП Ȳӂᶁị⇔ 0.22%ȴῺӀ ḆⱢӂỌȲị⇔ Ɫ 0.14%ȴ

иӁֽ 2-5Ἤӱȴ 
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2-5 ѳ Ѭ Ѭ ֮ᶮ  

 

2.2.3 ῂ  

ѳ П ѿ Ɫѻȴ⅜ὧӀ в ♄ МȲϚ צ ȳ

ȳ ᾫ Ȳᴖ ѿ ⱢѻЄּצפ 488ϢȲ ᾫ⁄ѿ Ɫ ЄỨȷϡȳϮ צ⁄

ȳ ₇ц ȳ Џẓ ȳ ȳ ₇

ȳ ц ₇о ₇ Ȳ ᾙ О ⁄ѿ Ɫѻ ♄ ȴ ♄

Ὑֽϯȸ 

Ϛȳ ȸ⅜ὧⱢү ᾼ Є ȲѿѬ Ɫ ѻ ᾼᵂᾬȲᵀ ᵂᾬȳ цὨ₇

ᾼ ֯Л ϱсМȴ֯ ɦѿ Џɧᾼ Ȳ⅜ὧ᷊ ẁӢ ᾬ

ᾼṔᴥȴ 

ϡȳ ȸ Ӗ Ἁ⅜ὧד96 ѻ П ӱȲ⅜ὧ ϢЀ 31,156Ϣȴ

⅜ὧ Ϯ Ȳᵀ֪⅜ὧӀȳ ᾙ О ֮ Ỵ Ȳ ϢЀ

иᵑ צ 168ȳ110 223ϢȲ ᴾ⅜ὧ ϢЀП 1.6̟ ȴ 

Ϯȳ ᾫ ȸ ᾫ Ɫ⅜ὧ ∂ ӭПϚȲӦὑ╜Ἀ ᾫ Л ᶿ

ȲṳҒ ᴆ╬ ₇ Ḃṏц Ṯᾙ ЏᵂȲṿ ᾫ ṣ ṳӦ

Ɫ о Ȳѻ ѿ ȳѳȳᴒȳ ȳ Ɫѻȴ⅜ὧӀП ᾫ ѿ ⱢѻȲẔװ

ⱢȲ љѻ иӁὑ ȳе Ϛ ȴ 
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ҳȳ Џ ȸ Ӗ Ἁ⅜ὧד96 ѻ П ӱȲЏ 915 ȲẔМ⅜

ὧӀȳ ᾙ О иᵑⱢ 289ȳ18 71 Ȳᴾ ⅜ὧ 41%ȲЏ ₤

ѿ ₇ ế  ₇ ⱢѻȴẔһֽכᴪ ȳ ₇ȳ І Ḋ

ᶁᵧ ứכ ȴ⅜ὧӀЏ 284.52е ȲБ ṿӣ 146.77

е Ȳṿӣ Ɫ 51.6%ȲЄ Ԍ ὑ⅜ὧЏ ( 155.4е )ȲẔМѿү ⅜ὧ

Є( 120е )ȴ 

 

2.2.4 ϢЀ ᴩ╜  

Ϛȳ ֢ᴩ╜ ϢЀ  

Ӑ ⅜ὧӀȳ ᾙ ȳ О 3 ᴩ╜ ȲҔᵶ 89 ṭȲẔМ ὑ⅜ὧӀ

῏Ԛצ 76 ṭȷ ὑ ᾙ צ 12ṭȷҫצ 1ṭⱢ О ȴṼ ֢љ╜Ṷ Ἤ ד109 4

ѣᾼ ᴰϢЀ ῶȲ Ѭ в ϢЀ Ɫ 218,563ϢȲẔМ⅜ὧӀϢ Ɫ 192,820ϢȲ

ᴾ Ϣ 88%ȲϢЀ ֽῶ 2-3Ἤӱȴ 

 

ῶ 2-3 ѳ Ѭ Ѭ ϢЀ  

 
 

ϡȳ Ё֮ᵓӣ ᾓ 

Ѭ вҔ╗⅜ὧӀц ᾙ Ӏ ȲѿЁ֮ṿӣ Ϛ и иⱢ 9 ȴṼ

в╜ ẁПӖ ד100 Ȳ вᾼЁ֮ṿӣᴍиѩȲֽῶ 2-4ἬӱȲẔМ ӣ

֮ᴾ 39.55%Ɫ Ȳ вҫצ 24.35%ᾼ∂ ӣ֮( ᴰЏ)ȳ9.81%ᾼ Ὥӣ֮ѿ

ц 15.91%ᾼẔ҃ӣ֮ȷ вЁ֮ṿӣи Ȳֽ 2-6Ἤӱȴҫ Ѭ вЁ

֮ṿӣ ᾓ( 2-7)Ȳ ᵂӣ֮ ᴾ 20.1%Ȳᴰ׃ӣ֮Ӽᴾ 8.59%Ȳ ӣ֮ᴾ 5.22%ȴ 
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ῶ 2-4 ѳ Ѭ Ѭ Ё֮ṿӣᴍиѩ 

 
 

 
2-6 ѳ Ѭ Ѭ Ё֮ṿӣи  
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2-7 ѳ Ѭ Ѭ Ё֮ṿӣ ᾓиӁ  

 

ד 2.2.5 ᾎ҆  

Ϛȳ Ѭᵓד ᾎ  

☼и ҏ☼ ạⱢϚ ᾼ ἘȲӖ ד107 6ѣ 20ѡѬᵓᾎ ☼и ҏ☼ ạ

ѝБ ӔеᵫȲҫӼדצ ц ☼и ҏ☼ ạ Ἐᾼᾎ ȲҔᵶѬ

ἬṼ Пɞ☼ ֥ᾙ ᵑ Ẃɟȳɞ Ѭ ᾎɟȳɞϯѬ Џ ╟ ɟȳɞѬ

Ё’═ᾎɟȳɞѬЁ’═ᶾ ɟцɞ ☼и ╟ П ứеᵫц ᴩ ᾎɟ

ȴ Ѭᵓᾎ ☼и ҏ☼ ạ ѝц цПד ᾎ ֽῶ 2-5ȴ 

ϡȳ Ё֮ ד ᾎ  

Ё֮П Ṽ Ѭᵓᾎ ᴩҵȲ ☼и ҏ☼ ạЬ ד┬ Ё֮ Пᾎ

ȲẔМҔᵶצɞ Ӏ ᾎү ᴩ╟ע ⁄ɟȳɞ Ӏ еԚ ╟ӣֵ֮ӭ ṿӣ

ᾎɟцɞ Ӏ ᾎɟ Ȳᶁצ ᾙѬ ֥Пד ứȴ╝ Ṽ ѬᵓᾎȲḆ ϱ ד

Ё֮ᾎ ѻ ֥ Ȳṳ ᾃ ᶧП ᴩȲѿ ᵍЁ֮ Ἤ ПҠכ Ѭḳ ȴד

Ё֮ᾎ ῶ 2-6Ἤӱȴ 
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ῶ 2-5 ᴩѬᵓᾎ Ϛ ῶ 
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ῶ 2-6 ᴩЁ֮ᾎ Ϛ ῶ 
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2.3 Ѭ ᾙ ᾓ 

Ϛȳ ɦ⅜ὧӀ ⁮ ѬḂ ᵫɧȲӖ  ד79

›ү Ѭᵓᶝע ϝЏ Ӑ Ȳ╓ҏӦὑ ⁮ (⅜ 185 )ὑ ​  

ѬȲ ϱכ ӥ Ὼᴰ׃це П ѬȲ֚цϢṞׄԓȴ ᵫ ҏӧȳϛẒ Ḃ Ѡ Ȳ

ӧѠ Ɫᾘ ү ҿ ∂ Ѭ Ȳṳ ӣӘ֭ׄѬ ȲἏᴫᾘ Ѭ ᴟ› ϯ

ᾃϤѳ ȷϛѠ Ɫᾘ ү ҿ ∂ Ѭ ȲᴟӘ֭ׄ ҿ Ȳ ϤӘׄ

֭ȴ ѩ ᴷȲӧ ϛ ὔ ᴩѹ Ȳ∂ ᴩӧ ȴ 

ϡȳ ɦ⅜ὧ Ѭ ᾓ ѬṆ ▲ ᵫɧȲӖ  ד79

›ү Ѭᵓᶝע Ӑ Ȳ ӭ Ɫ⅜ὧ ֢ ѬṆ П Ӑ Ḇ

Ӏȳ ứȳЏ Ѭ ֥П ȴẔМ ▲ὑӖ  ц 74ד ȳ69ד ȳ68ד 67 

иᵑד ᴩѳ ќ ѬḂ ȲḂ  ⇔Ԛ 18.35еṭȲḂ Ԛ 68,473,000 аȴ 

Ϯȳ ɦѳ Ѭ оЏᾎɧȲӖ  ד93

Ӑ ᵫ╓ҏѳ ᴆ╬ѻ ẃᴞӢ♄ᴆѬȳ ᾫ Ѭцю иṶ ѬȲ Ѷ Ѭ ȴ

ױ֪ ֯ѳ ᴫỴ ֮ ɦѳ ᴞ Ѭ ֮Ӣ ɧȲ ѳ ПᴆѬі

Ϥ о∟ԛ Ϥѳ ȲѿḂ ѳ Ѭ Ȳṳὑ ȳϢЏ ֮ц

֮Ӣ ᴃȲѿᶮכᶙ ᾼ ֮Ӣ ȴ 

ҳȳ ɦ⅜ὧ ד ₤ᾈЎ Ṏ ᾙ ц ɧȲӖ  ד96

ד ☼   5.5 еṭȲⱢ⅜ὧӀ в ẓ сӢ♄₇ ϩᾼ ☼Ȳ ᾘỴṶ

ѬцӢ♄ᴆѬ᾿ ϤȲѿ Ѭ оȲ╝ П≡֯ὑ ḟᴆ╬ц ứПѬ Ḃ

Ѭ ȴ ѿ ד Ḃ ᴩѬ Ѡ ᴷиέȳᾈ Џ цᴞ оЏᾎ Ȳ

ṳ ᴆ╬ Ὅ ☼ Ȳ ẞѬ оцᾈЎ ṎПӭᾼȴ 

Хȳ ɦὔ Ѭ֮ Ѭ ᾙ ̅ ѳ ѬṆ ɧȲӖ  ד99

ᴩ╜ ὑӖ ד94 7ѣ 5ѡ ứɦὔ Ѭ֮ Ѭ ᾙ ɧȲӖ ד95 1ѣɦѬ

ᾙ ᵑ Ẃɧ Ӵᾎ Ϯ Ȳṳ ὑӖ ד95 1ѣ 27ѡеᵉ ╟ȴⱪױȲѬᵓ

ϝᾈЎᶝϞỐ Ӗ ד96 9ѣ 21ѡ Ѭ( )ֿ 09620208680 ẗ ɦὔ

Ѭ֮ Ѭ ᾙ ɧ Ϛ ◕ ╟ Ϛװ ѳ ѬṆ Џ

ᵂȴ ѿᾙ Ѭ ᵂ ᴕ Ȳ Ӧ֢ Џ ‍Џ ╟Ȳ ẞɦὔ Ѭ֮

Ѭ ᾙ ɧ ứП֢ ’ Ȳѿ ☻ Ȳ ὡỰӖӢ♄₇ Ȳṳ ֥Ё֮ᵓӣ

ẞϢ Ѭ֥ Ԛӣӭ ȴ 
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гȳ ɦѳ ☼ Ѭ о ỗ ᶾ ὢ ɧȲӖ  ד107

Ɫѳ ϱ ד ☼∟ᶮכѳ Ȳ ᴫ⁮ᴩȲὑὕ › ֥

ᴖ Ϥ ⅜ Ȳԓ ּפ 5.5 еṭȲ ϱ ȳᾘỴӢ♄ᴆѬȳ ᾫ Ѭ ᴆ╬ ϤȲѿ Ѭ

оȲⱢ Ӣ♄ᴆѬᴆ╬ᾈЎѬ ȲᵓӣӢ ЏᾎѬ ᴞ оṆ ѠהȲḂ ѳ

Ѭ ẁѬỴᾘ ỰӖ ѬỴ Ὲ ȲṳѿѬ ᴞ о ᴩѬᴆ╬ᾬҟ ȳ оȲ

ѿ ᵅᾈЎᾼᴆ╬ Ȳѿ ’ṎПӭᾼȲ ҏẓצᴆ╬ᴞ ȳ ԅ ȳӢ

Ṏế ṎΩ ϩᾼӢ Џᾎ ᵿȴ 

ϝȳ ɦ⅜ὧ ⅜ὧӀ​ѬϯѬ Ṇ ɧȲӖ  ד108

Ӑ Ɫ​ѬϯѬ Ṇ ȲẔЏᵂв Ṽ ∂ ɦ​ѬϯѬ Ṇ ⁄ ɧ

(Ӗ  П(ד99 ϡɦ​ѬϯѬ Ṇ ᵂ њҌɧȲ вцỂ ҵ Ѭ

ṆП​ѬϯѬ Ṇ Ȳṳ ҏ Ѡ ȲᵂⱢ​ѬϯѬ ∂ ПṼ ȴ ’⅜ὧ

Ӏ Ṯ☻ Ѭ ҵȲṳ ֥☼ ֥ᾙѬ ἘȲ ֥֢ Ӏ Ё֮ṿӣи ἤȲᴕ

ᵅ֮и☼ȳ ☻ ☻ ᵅ (Low Impact Development)ἘȲ Ӧ​ѬϯѬ

֥ Ṯ☻ ѬṆ Ȳѿ ḟ вѬ Ȳѿ’ Ӗ ӢỄ ׄԓȴ 

ϥȳ ɦѳ ѬṆ ᵫɧȲӖ  ד110

Ӑ ӭ ϠṼ ד99 ᵫ Ἇϱ ◕Пἷ ᾙПҵȲӦὑ⅜ὧ ╜

Ἀ 107 3 ד ѣɦѳ ☼ Ѭ о ỗ ᶾ ὢ ɧП Ӓ ᵫ ὑѳ ϱ

Ѭ о ╟( ☻ᴃПғ )Ȳ╝ ᴷὑѳ ϱ ◕ ☻ᴃПѠ Ȳ

ѿ ֝ ☻ ẁѬ Ḃ П ḖȲѿцᴕ ᵓӣ ᾙ е ӣ֮ ☻ᴃПѠ Ȳ

ѻ ᴷ ☻ᴃП ṳ ☻ᴃѠ ȴ 
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2.4 ☻ḳṶԈ ▲ 

Ϛȳ Ӗ ‹ѿד97 ѬṶԈ 

Ӗ ד95 7ѣ ᵓ Ȳц ד97 7ѣқᾶ Пכ Ѭ ᾓ Ὑֽϯ( 2-8)ȸ 

ᵓ ѿ ֮ ( ṭȳ ЍṭцϮЍṭ)ȳ⅜ὧҒЏҏЀ ц ⁮ Ϛ

Ѭ Ɫ Ȳ Ѭ פּ⇔ 0.2~0.4еѐȴқᾶ ⁄ ὧӀ⅜כ ȳ ֮ ȳ⅜ὧҒЏҏ

Ѐ ц ⁮  Ὼḋṭ ѬȲ Ѭ פּ⇔ 0.2~1.2еѐȴ 

 

 

2-8 ѳ Ѭ Ѭ ᵓ (ҿ) қᾶ (Ң) Ѭ  

 

ϡȳ Ӗ 98ȳ99ד ѬṶԈ 

ױ ѿד2 ד98 8ѣ Ἦᵌ ц ד99 9ѣϴṪѩ Ɫѻ ѬṶԈȲẔМ Ἦᵌ

үכ Ὼҙѷּנѿẃ ᾼѬḳȲѻ֪╥ẔἬ נּ ᾼ ​ ( ֵ֮Ѡ 2 ѡᾼ

​ ד ὑ 1 Ԍᾼד )ȲяѿМ⁮ ֮ ḳ Ɫ Ȳ ᴖϴṪѩ ὑӐ

ᾼכ Ѭ ᶮȲ Ἦᵌ ḆⱢ ȴ 

ᶝ⅜ὧ П נּ​ Ȳ Ἦᵌ ᾼ Є ​ Ɫ 81mmȳѡ​ Ɫ 

659.5mm (ֽ 2-9)Ȳѡ​ פּ ὑ ד100 (658mm)ȷᴖ Ѭ֮ ѻ Ɫ ṭȳϮЍ

ṭȳ Ѝṭц ᾙ (ֽ 2-10)ȴ 

ϴṪѩ ᾼ Є ​ Ɫ 72.5mmȳѡ​ Ɫ 603.5mmȲЮὑ ד50 (587mm)

ᴟ 100 ד (658mm)П ȷᴖ Ѭ֮ ѻ Ɫ ṭȳϮЍṭȳ ЍṭȳЄ ṭȳ ӥ

ṭȳ ṭȳ ╡ṭȳ ⁮ṭȳ ᾙ (ֽ 2-10)ȴ 
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2-9 Ἦᵌ ⅜ὧ ​ (Ӗ ד98 8ѣ 8ѡ) 

 

  

2-10 ѳ Ѭ Ѭ Ἦᵌ (ҿ) ϴṪѩ (Ң) Ѭ  

 

Ϯȳ Ӗ ∟ד100 ѬṶԈ 

⅜ὧӀ Ὼדẃ ѬṆ Б Ḃ ц╟ᵂ ≡Џ Ȳӭ› Ѭ БЄ Ḃ ȲῺ 5

ὧӀ⅜ד Б Є Ѭ ᶮ ӢȴӖ ∟ד100 Ӣ ѬḳⱢ ᾼד105 0610 ​Ṷ

ԈȲױ ​П Є ​ Ɫ 68.0mmȲ ὧ⁮ ȳ∂ ȳМӔ ȳ ᵓ Ϛ ᴰ׃ ц

ṿӣ ֪ϯѬ ╟Ω♪Лц כ Ѭḳ ᾼ Ӣȴ⅜ὧӀῺד Є Ѭḳ ֽ

2-11ἬӱȲ⅜ὧ ὔ ѬцῺ ד3 Є Ѭ֮ ֽῶ 2-7Ἤӱȴ 
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2-11 ⅜ὧӀῺד Є Ѭḳ  

 

ῶ 2-7 вὔ ѬцῺ 3ד Є Ѭ֮ ῶ 

 

Ѭᴯ  
Ѭ ֪ ​ṶԈ ≡  

( )ȳӀȳ  ḋ(ṭ)/ ( ◕) 

1  ᾙ  
⁮ϡ ᴫ ЀᴟѬ

Ѐ 

֮ ᵅ ȳ

​ Є  
ד107 0613 ​ ӻ ạ 

2  ᾙ  3↑ 14  
֮ ᵅ ȳ

​ Є 
ד107 0823-29 ​ ӻ ạ 

3  ᾙ   (   Ὼ) ​ Є 107ד 0823-29 ​ ӻ ạ 

4  ᾙ  Ầḋ 2 12  ​ Є 107ד 0823-29 ​ ӻ ạ 

5  ᾙ  3↑ 9-10  ​ Є 107ד 0823-29 ​ ӻ ạ 

6  ᾙ  
⅜ὧ  ᾙ 3 ⁮ϯ

Ἇ ḋ(Ѭ ) 
​ Є 109ד 0521 ​ ӻ ạ 

7 ⅜ὧӀ ṭЄ  ​ Є 1070823-29 ד ​ ӻ ạ 

8 ⅜ὧӀ 
⅜ὧ Ӏἔᶕ Ṯ

ӻ  
​ Є 109ד 0521 ​ ӻ ạ 

9 ⅜ὧӀ 
⅜ὧ ӀếӢ Ϛ◕Џ

Ѐ 
​ Є 109ד 0521 ​ ӻ ạ 

10 ⅜ὧӀ 
⅜ὧ ӀếӢ Ϯ◕ 650

↑ 
​ Є 109ד 0521 ​ ӻ ạ 

11 ⅜ὧӀ ⅜ὧ ӀЄ ṭכғ  ​ Є 109ד 0521 ​ ӻ ạ 
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Ϯ  ☻Ѭ  

☻Ѭ … Ҡч ᾓПиέ Ȳה ☼и ╟ в Ṯ

☻Ṇ ᾼ Ҡ ẞᾼṮ☻ ϩȲ Ѭḳ ȴᴖ∟Ṽ֪כ иέ Ὠȳ Ѭḳ

ȳ֪כ ᴯȳ ӣ֮ ᾓȳ ֪ Ȳᴷ ☼и ḖȲᵂⱢ ☼и Ѡ

ȳ ӭ  ḟứ еᵫ ☼и ╟ ПṼ ȴӐװ☻Ѭ иέ …ѿѳ Ѭ

Ѭ ⱢѻȲ ӣ֝ ẓצѬѝ Ѭ ה ֥ғ ᾼ SOBEK иέȴѿϯה Ѭ

ѝ ц☻Ѭ ∂ה ᴩ Ὑȴ 

 

3.1 иέѠᾎ 

ᴕѬᵓ ɦ ☼и ᶾ њҌɧ(Ӗ ȲѬѝ(ד109 Ҕᵶɦ ☼ ɧцɦ

​ṶԈ ɧ Ẓ иȴ 

 

3.1.1 ☼  

Ѭѿ ד10 ☻ ☼ Ȳ25ד ☻ ☼ Л Ɫ ’

Ȳ╝Ӑ цד10 ϯПѬѝד25 ȴ 

Ӧὑɦѳ ѬṆ ɧ ᵫБὑ ד110 ứȲ╝Ӑ ӣ ᵫ ☼

Ὠȴכ ῺП צ ὧ(5)ȳ⅜צ ᶝ⅜ὧ ȳ ц 4 Ȳ​

Ӑ ȳиᵉᴯ ὡ ӱֽῶ 3-1ц 3-1ȴ иέѿ Ϛ₤иӁⱢ Ṿ

иӁȲѳ ѬṆ ֢ ЄϚѡ ​ ӱֽῶ 3-2Ȳ​₤ ᴕѬᵓ ɦүד106

֮ ​ ​ ⇔-Ἃ HornerеהиέɧȲ ӣѬᵓ ⅜ὧ(5) ᾼ Horner еה

Ḗ​₤( ӱֽ 3-2)Ȳ ☻ ☼ ѿ ӔϮṔᶮ ᴯ ᾎ ᴩᴷ ȲиέכὨӱֽῶ 3-3

ц 3-3ȴѳ ד10 ЄϚѡ ​ Ɫ 420mmȲ  ȳ ד ☼›ȳг

Ѭ ☼›цѳ ѬᾈЀ ד10 ☼ иᵑⱢ 94ȳ182ȳ284ц 440cmsȷѳ 25

ד ЄϚѡ ​ Ɫ 497mmȲ  ȳ ד ☼›ȳг Ѭ ☼›цѳ

ѬᾈЀ ד25 ☼ иᵑⱢ 112ȳ234ȳ350ц 551cmsȴ 
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ῶ 3-1 Ὼ​ ԝῶ 

ᴯ ֤   

ᶝ 

ᴞ  
⅜ὧ C0R170 Ӗ  ṤЭ~ד81

Ѭᵓ  ⅜ὧ(5) 00Q070 Ӗ  ṤЭ~ד45

ӥѬᵓ   11Q460 Ӗ  ṤЭ~ד27

ү   51Q410 Ӗ  ṤЭ~ד40

ẃ ȸѳ ѬṆ ᵫȲ⅜ὧ ╜ἈȲӖ  ȴד110

 

 
ẃ ȸѳ ѬṆ ᵫȲ⅜ὧ ╜ἈȲӖ  ȴד110

3-1 ѳ ѬṆ ӣ​ иᵉц ὡѫֵ ᶮ и  
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ῶ 3-2 ѳ ѬṆ ЄϚѡ ​ иέכὨῶ 

ӣ 

​  

иέ 

ד  

 

иᵉ 

​ 

Ἃ  

 (ד)

2 5 10 25 50 100 200 

⅜ὧ 

⅜ὧ(5) 

 

 

Ӗ 40~ 

 ד108
EV1 Ϛѡ 229 344 420 497 587 658 729 

ẃ ȸѳ ѬṆ ᵫȲ⅜ὧ ╜ἈȲӖ  ȴד110

 

 
ẃ ȸѳ ѬṆ ᵫȲ⅜ὧ ╜ἈȲӖ  ȴד110

3-2 ѳ ѬṆ Ϛѡ ​​₤ 

 

ῶ 3-3 ѳ ѬṆ ֢ ạ ֢ ☻ ☼ иέכὨῶ 

ạ  
 (ד)

2 5 10 25 50 100 

    43 74 94 112 119 138 

ד ☼› 81 142 182 234 272 312 

г Ѭ 

☼› 
133 229 284 350 391 443 

ѳ Ѭ 

ᾈЀ 
202 347 440 551 623 700 

ẃ ȸѳ ѬṆ ᵫȲ⅜ὧ ╜ἈȲӖ  ȴד110
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ẃ ȸѳ ѬṆ ᵫȲ⅜ὧ ╜ἈȲӖ  ȴד110

3-3 ѳ ѬṆ ☼ и  

 

3.1.2 ​ṶԈ  

ה ӣɦ ҭ ​ṶԈɧȲ∟ Ѭѝ иέ ӣɦứ ​ṶԈɧцɦ

ɧȲ Ὑֽϯȴ 

Ϛȳ ҭ ​ṶԈ 

ѳ ѬṆ Ὼ ẃד10 ѬṶԈȲ╝ ӣ ד98 8ѣ Ἦᵌ ц ϴṪѩד99

П ѬṶԈᵂⱢ ה ẂȲ ​ṶԈ Ὑֽῶ 3-4 Ἤӱȴ ᶝ⅜ὧ П

נּ​ Ȳ Ἦᵌ 8ѣ 8ѡ Є ​ Ɫ 81mmȳѡ​ Ɫ 659.5mmȲ ҏ ד25

(516mm)Ȳּפ ὑ ד100 (658mm)ȷϴṪѩ 9ѣ 19ѡ Є ​ Ɫ 72.5mmȳѡ​

Ɫ 603.5mmȲ ҏ ד25 (516mm)ȲЮὑ ד50 (587mm)~100ד (658mm)

П ȴ 

ϡȳ ứ ​ṶԈ 

ᴕМҶ ᶝᾼ​ и Ȳ ӣЄ ​П Ἃ ​ṶԈ(200mm/3hr) ᴩиέȲ

ӱֽ 3-4ȴ 
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ῶ ה 3-4 Ἤ ӣП ҭ ​ṶԈ Ὑ 

​ṶԈ ӣ װ  ​  ḳ Ὑ 

1 

98/8/8 

Ἦᵌ 

 

98/08/08_00:00 

~ 

99/08/08_23:00 

98/08/08 Є ​ Ɫ 81mmȳѡ​ Ɫ 659.5mmȲ

פּ  ȴד100

 

ṭȳϮЍṭȳ Ѝṭц ᾙ Ӣ Ѭ 

 

2 

99/9/19  

ϴṪѩ 

 

99/09/19_00:00 

~ 

99/09/19_23:00 

99/09/19 Є ​ Ɫ 72.5mmȳѡ​ Ɫ

603.5mmȲ Юὑ  ד100~ד50

 

ṭȳϮЍṭȳ ЍṭȳЄ ṭȳ ӥṭȳ ṭȳ 

 ╡ṭȳ ⁮ṭȳ ᾙ Ӣ Ѭ 

 

ẃ ȸѳ ѬṆ ᵫȲ⅜ὧ ╜ἈȲӖ  ȴד110
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3-4 МҶ ᶝᾼ​ и ӱ  

 

Ϯȳ  

Ӑ ӣ ḳ Ṯ ᶾМїɦדּ ᴷ ῀ ӂү

(TCCIP)ɧAR5 ᴷ ᵫП ѐ⇔иέכὨᵂⱢ ᴩиέȲTCCIP ӱ

ֽ 3-5ἬӱȲ иέḔ Ὠכ Ὑֽϯȴ 

 

 
ẃ ȸӐ ȴ 

3-5 TCCIP ẁ ѐ⇔иέכὨП ᴯ  
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(Ϛ) ứ 

AR5 ᵫМᾼ ᴷ ╥ѿ҅ῶ ⇔ (Representative Concentration Pathway, RCP)

ῶӱиⱢ RCP2.6ȳRCP4.5ȳRCP6.0ц RCP8.5 ҳ ȴ֪ RCP8.5 Ẕ

҃ דצ ᶙ Пԓ ☼ ה Ȳ 33 ԓ ☼ Пה ᴷ ȲḆ ᶙ ч

ҏ П ⇔Л ứἤȲѹ RCP8.5Ɫ П ⅍ Ὅ ȲⱢ’ׂ ṓȲ

∂ ӣ RCP8.5 ᴩ∟ иέȴ 

(ϡ) ứ 

ᴕ ϱ ד  ;ṅ(Chattopadhyay et al., 2017; Krishnan and Sanjay, 2017שׁ

Vose et al., 2017; South African Weather Service, 2017) ӣП ד Ȳ ӣѷּנМ

(2036ᴟ ȲԚד2065 ᵂⱢ(ד30 ứȴ 

 

(Ϯ) ԓ ☼ ╚(GCMs)ה ⁄ 

֪ ֵȲẂֽ RCP8.5 иᵑҔᵶ 33 ԓ ☼ ה ᴷ

Ȳᴖ֯Ѭѝ ӣϱЛὔ ᴩԓ ᴷȲ╝Ӑ ᴕ TCCIPԓ ☼ ὑה

П ֥ῶ ᶧц ה ӴἤȲ╚ ɦCanESM2ɧȳɦMPI-ESM-LRɧȳɦCMCC-CMɧȳ

ɦMIROC5ɧȳɦHadGEM2-ESɧȳɦNorESM1-MɧȳɦBNU-ESMɧȳɦbcc-csm1-1-mɧȳ

ɦGFDL-ESM2GɧȳɦACCESS1-0ɧ 10 ה ᴩ∟ иέȴ 

(ҳ) ​ иέ 

ѳ ѬṆ TCCIP ẁП г ( 3-5)ȲӐ

ӣױг ѐ⇔иέכὨПӂᶁ​ ᴩ​ иέȲ֢ иέ

Ὠӱֽῶ 3-5 ἬӱȴЛ֝ GCMs П Ṿ иᵉ֢צЛ֝ȲӐ ӣ ᾓП

GCMs(canesm2)ӂᶁȲẔ דȳ100דȳ50דȳ25דȳ10דȳ5ד2 ​ ᾓП

ѩẂṼᶧⱢ 2.62%ȳ2.03%ȳ5.95%ȳ17.1%ȳ19.42%ȳ26.6%ȴ 
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ῶ 3-5 ϯѬѝ иέ ὨϚ ῶ 

ᵑ 
иέ 

ד  
Ṿ иᵉ GCMs 

​ 

Ἃ  

 (ד)

2 5 10 25 50 100 

 
40~ 

 ד108

Ϛ₤ 

(EV1) 
ʟ Ϛѡ 229 344 420 497 587 658 

RCP8.5 

ѷּנМ 

125 

 ד154~

ӫ III ₤

иӁ(LPT3) 
access1-0 Ϛѡ 208 298 339 371 384 389 

ӫ III ₤

иӁ(LPT3) 
bcc-csm1-1-m Ϛѡ 115 195 257 345 416 493 

ӫ Ϯ₤иӁ
(PT3) 

bnu-esm Ϛѡ 179 263 309 359 392 423 

ӫ III ₤

иӁ(LPT3) 
canesm2 Ϛѡ 235

*
 351

*
 445

*
 582

*
 701

*
 833

*
 

Ϯ

иӁ(LN3) 
cmcc-cm Ϛѡ 201 287 345 420 477 534 

Ϯ

иӁ(LN3) 
gfdl-esm2g Ϛѡ 190 250 287 334 369 402 

ӫ Ϯ₤иӁ
(PT3) 

miroc5 Ϛѡ 150 219 259 305 337 366 

ӫ Ϯ₤иӁ
(PT3) 

mpi-esm-lr Ϛѡ 202 234 248 260 267 272 

Ϯ

иӁ(LN3) 
noresm1-m Ϛѡ 189 266 318 385 436 487 

Ϯ

иӁ(LN3) 
hadesm2-es Ϛѡ 188 261 309 371 418 465 

ӣ )ה ᾓӂᶁ ) 235 351 445 582 701 833 

RCP8.5 ᾓ ѩẂ(%) 2.62 2.03 5.95 17.10 19.42 26.60 

ȸ*҅ῶ ​ иέ Ὠ ὑ ᾓ 

ẃ ȸӐ иέכὨȴ 

 

3.1.3 Ὑ 

☻Ѭ иέ☼ ӱֽ 3-6Ȳᵓӣ SOBEKП ​ ☼ ȳϚ(RainfallïRunoff)ה ᾈ

Ѭ цϡ(1DFLOWïRural)ה Ѭ (Overland Flow)ה ᴩѬ ☻ ϩц Ѭ

Ȳ Ὑֽϯȸ 
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3-6 ☻Ѭ иέ☼  

 

Ϛȳ Ѭ ☻ ϩ  

Л֝Ѭѝ ϯ֢ Ѭᴯ ц Ȳѿ ᴷѬ צ П ᾈ◕(ӭ

ᾈ◕)Ȳ ╥ᵡ ֥ɦ ☼и ╟ П ứеᵫц ᴩ ᾎɧ 4

1 ῏( Ϛ) ԈȲᵒ ⁄ֽϯȸ 

(Ϛ) Ѭ ☻ ϩҠ Ṝ ứѬѝ ȸῶӱ ☼и ȴ 

(ϡ) Ѭ ☻ ϩ ᾎ Ṝ ứѬѝ ȸ⁄Ҡ ϚḔиέѬ ═ϚứҏѬ ⇔Ἠ

Л ϯПѬ ֢ ☻ ϩȲѩ ứѬѝ ϯП☻Ѭ Ȳׁשᵒ ứѬѝ

ϯПӭ ᾈ◕( ᾈ◕)ᴯ Ẕ Ѭ ☻ ϩ ☼и ╟ П

☼ ȴ 

ϡȳ Ѭ  

Л֝Ѭѝ ϯ SOBEKиέכὨȲ ҭ Ѭ ▲ Ȳ ᵒשׁ֥ ᴶ

Ɫӭ ᵅ֮(вѬ ᾎ ϩ Ȳ Ѭ῏)Ȳѿ ╥ᵡ ֥ ᴩ ᾎ 4 2

῏( ϡ)Ἠ ᴩ ᾎ 4 3 ῏( Ϯ) Ԉȴ 
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∂ה 3.2  

Ӑ ӣѬ Ἤ∂ Пѳ ѬṆ ᾓ SOBEK Ȳԛה ϤῺדᶙЏПḂ Џ

ȲṳṼ ☼ᾓ І Ѭ ȲѿᵂⱢӐ ᾓ Ȳиέה ∂ה ȳ циέ

☼ ӱֽ 3-7Ἤӱȴ ד₤ ứ Ὑֽϯȴ 
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3-7 SOBEK ה ứ ☼  

 






























































































































































