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◙╥Ѭ ᾼϚ Ȳ ╓Ѭ ᴞ ᾼ ֮Ἁ☼ҏᴟ֮ῶȷϷ ╥ᵶѬ ὑ֮

П ȴ ◙╥Ѭᾼ МȲ֮ϯѬ ẞ֮ῶἬᶮכȲ╥‍ ᾼѬ ȷ ҏ

֮ Ԛ֝ќ═Ӣ Ṇ ᾼ ȲϷ ϠϢ ᾼӢ♄ц֮֯ѝоȲḆҠѿ╥ῂ ’Ṏ

ᾼϚ ȴⱢϠ ү ◙ ֮П ἤȲӐׁשṅ Ϛד⇔ԓ ◙ 44 ◙ ֮

▲ẔМ 11 ᴩϠѬӢ ᾬȳѬӢцѬ Ể ᾬȳѬ ȳЁ֮ᵓӣцϢⱢᵓӣ

₤ ᴩ Ȳ ◙ ֮ҳủṳ Ὑ оȲᵀ╥֢ᵑЛ֝Ԓщ ԈцϢⱢД Ἠ

ᴆ╬ Л֝כ צ֢◙ ᴥȲяẔ╥ắЏ Д П Ὑ ȴױҵȲӐׁשṅϷ רּ

ᾼ ◙Пׁשṅ ц Ѡᾎȷ ȲѡӐᵓӣ֮֯צ ◙Ӣ Ȳ ֮֯ ᴥѝоȲᵂⱢ

Ә Ӣ П Ẃȴ֝ Ȳ֯ ЍȳХ Ѭц ѬṭȲⱢᵂⱢ∟ ◙ Ṏӱ

ПṼ ц ῂ ỰӖ ᴞ ◙ Ȳ Ϡֵװᾼ ◙Ӣ ц ֥

װֵ ד◙ ♄ ȴ ∟ȲӐׁשṅ ֥ ▲ Ὠц ҵП ẂׁשṅȲᶙכϠү ◙

֮Ӣ Ṏ ᵂњҌṳ ҏү ◙ ṎП∂ ȴ 

 

ֿȸү ȳ ◙ȳѬӢӢ ȳѬ ȳ Ѡᾎȳ Ṏ∂  
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ȳ  

Ѭ ẁϠѬӢӢᾬӢ׀ᾼῈ Ȳ∂Ӵṳ ═Ӣᾬ М֢ ᾼӢỄȴӭ›Ȳ

ֵМᵅ ἸᾼѬ Ȳ ֪ϢⱢ ᴖḂ ֮ᾼᾬ Ԉȳо ᴆ╬ ᵅϠӢ׀ᾼ

Ԉȴ ᵑ╥Мᵅ ἸѬ ắẞϢⱢᾼ ếᴆ╬Ȳ ֯ẔМ ѬӢᾬ ṷ№

ϩȴᴖᴯὑМᵅ Ἰ ᾼɪ ◙ ֮ɫȲ צ ᾼѬ ᾃϤȲ ẁ ᾼѬ

ṷӢᾬӢ׀ᾼ ֮Ȳ֪ױ ◙╥ɪѬ Ӣᾬֵ ἤ ∟ᾼѠᴣɫȴ 

◙╥Ѭ (hydrosphere)ᾼϚ Ȳ╓Ѭ ᴞ ᾼ ֮Ἁ☼ҏᴟ֮ῶȷϷ ╥ᵶѬ

(aquifer) ὑ֮ П (Barquin and Scarsbrook 2008)ȴ֯Ѭᾼ МȲ֮ϯѬᾼ

ẞ֮ῶᾼ ᴖᶮכ ◙Ȳ╥‍ ᾼ Ȳ ҏ֮ Ԛ֝ќ═Ӣ Ṇ ᾼ

ȲϷ ϠϢ ᾼӢ♄ц֮֯ѝоȲḆҠѿ╥ῂ ’ṎᾼϚ Ȳᶔ ꜙ

ᴟҠכⱢӢ ȴ֪ױȲ ◙ᾼ’Ṏ⌠ цᵓӣ Ȳ ԓ ◙ᾼӢᾬֵ ἤц

Ӣ ғ ╥Ӈ ᾼЏᵂȴױҵȲѿѬ Ἠ ѬУḨậᾼ֮ϯѬȲϢⱢἼậἨіѬщ ◙

Ѭ☼ϤϷҠѿҔᵶ֯ ᾼ ◙МȲֽϯ ȴ 

◙ ֮ҏ ᴯ ( ᴞ Ѭ’ԓ ♄  ) 

 

Ӑׁשṅ Ϛ(⇔ד100)⇔דБ 44 ◙ ֮ ᴩϠѬӢ ᾬȳѬӢцѬ Ể

ᾬȳѬ ȳЁ֮ᵓӣцϢⱢᵓӣ ₤ ᴩ ▲ȴ֢ ◙ֵ֪ Л֝ ֪ᴖ Ӣᾬ

ֵ ἤц ֮ᾭᾓЛ֝ȴѬ Ὠ ӱЄ и ◙Ɫӑắ( ắ)ᴆ╬ᾼѬ Ȳ иҏ

⇔ᴆ╬ἨМ⇔ᴆ╬Ȳṳ ᴆ╬ᾼѬ ȴ ╦ ӱЛ֝ ₤ᾼ ◙Ể ᾼЁ֮ᵓӣ

Ѡה ⇔ꞋЛ֝Ȳѻ Ɫ ֮цὭ֮Ȳװ Ɫ∂֮ȴ ϢⱢᵓӣ ₤ Ӧᵓӣ ⇔

ᵅᴟ Х Ȳᴖг ӭᾼ Ӣᾬ и иּנ 0-15и( и 18и)ȴ

ӭ›Ҭצю и ◙ ֮֯ῂ צ ᵓӣἨἨ֪ ᴖД ᵅȲ ◙ Ѭ

ȴᴖЄ и ◙Ể Ꞌ ᴁ╬ѬᾃϤȳ ⇔ᵓӣȳѬ ░ ȳҵẃ ȳ ϩ

ἨꜙᴟЏ ∂ ϢⱢ№ (´ц  2012)ȴ 
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Ӑ Ɫԓ ◙ ֮ ᴯᾼӢ ▲Ȳ ∂Ӵ☼ Ӣ Ȳ Ӵԓ ◙

֮Ӣ Ṇ Ȳᶙכ ₤ ◙ ֮ѬѝȳѬ цӢᾬֵ ἤ ▲Ȳṳ ẁד

ῂ ѡ∟ ᴩ ◙ ֮’Ṏ ȳ ṎП ᴕȷҫϚѠ Ȳ ֥֮֯

ῂ ᾼ’ṎЏᵂȲ ▲ᶙ Ӣ оⱢῂ Ṏ ḊȲכⱢῂ ᴞᶺ

ᾼ כ Ȳѿ ֮֯ῂ ’Ṏ ἘȲᵂⱢ֮֯ῂ ᴩ ᾼ ᴕṼ ȲḆ╥

ῂ ὡ Ḕ ȴ 

 

ȳ ◙ ד֮ ￼  

Ϛȳ ◙ ֮ᾼ֪כ 

 
◙ ֮ᶮכӱ  

 

◙ ֮ᶮכӱ ( ᴞ Springs of Florida: U.S. Geological May 1995 Survey Fact 

Sheet FS-151-95) 
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ẃ Ȳ ◙(spring)╥֮ϯѬ(underground water)֮֯ ῶ  ҏᾼ֮ (Ҕ╗

Ἁ)ȲᴖӦЍ ҏᾼѬ ᶮכ♂ӳ ѬἨ ᾈϷҠכ☼ Ɫ ◙ȴậḟὑ҃ ᾼѬ

Ȳ ◙Ҡ ╥ɦ ҏɧ(exsurgences) Ἠɦԛ ɧ(resurgences)ȲϷҠ Ԍ ╥ɦ

ҏɧ и ╥ɦԛ ɧȴ█ṷ Ȳ ◙(spring) ὑҵ☼ᾼѬȲצ Ϸ╓Ѭ(water)ȳ

ҏѬЀ(outlet)ἨѬҵ☼ᾼ֮ (locality)ȴ(Field 1999) 

֯ ֣ịȳ ᾼЍ ϯȲѿцѭЍ ỵếׄЍỵ ד ᾼѭЍЍ Ȳ

ҏצ ◙ᾼҠ ȴ ὑЍ֮ᾼЄЊᾈЎȲ Ȳ ֮ ☼ Ȳ֯Ѝ ֮ Ӧ ᾼ

ЍṖ Ϥ ӂ ᾼӂ ȲӦὑị⇔ ȲѬ☼ ЄȲᾈ☼ᾼ☼ Ȳ +Ӱᾼ

ϩϷЄⱢ ᵅȲὑ╥ ЍМ ẃᾼӰ ȳᾇḘ ֯ṖЀȲ ᾼᶮכϚ ׆ ֣ϱ

ᾼ ᾭḤ ֮ᶮȲ ⱢḤ ȴ Ḥכ ᾼЁ+ế ӰȲ ẞ Ȳ ẞ

Ȳ֪ ױ ѬҏЍ☼ẞ ȲἏἏ֣ϯ Ԇ☼Ȳᴟכ Иϭ ҏ֮ῶכ ◙( Ѭ

’ԓ ♄  )ȴ 

 

ϡȳ ◙ ֮ᾼ  
вצ ◙ᾼׁשṅד ѽȲד ὑѡӐ ◙Ѭ ȳ ֮’ цѝо’׀Б

דֵצ ҭȲ Ẕ ֥Ҡ ◙ѿ’׀П₤ ᴩϯԝи ד) ӀӴ

)ȸ 

(1)ᴞ ₤ ◙ȸ ◙ᾼ ╥Ὼᴞ ᾼ Ȳщ ᾼ ֮Ғϱ ᾼ◙ Ѭ

ȲӢᾬ ֮ṏֻȲ ֮ ֪ ṏֻȲ╥Ӣᾬֵ ἤ ȲϷ╥ᾬ ’Ṏ Ȳᴞ

₤ ◙ ֮ ᾼӭ Ȳ╥ ᾼ׀’ Ѡ֣Ȳᵀӭ›ꞋắẞЛ֝ ⇔ ᾼ

ϩȲ ṷ֮ ’ ӢӢᾬᾼ Ȳᵀ╥⁯ ֮ оᾼ֚ ȴ 

(2) ḋѬ֭₤ ◙ȸ ◙֯ ҭМȲⱢ ẁѬ ᴖ ᵓӣὑ Ȳ֪ױ ◙Ѭ

Ϡ ḋᾼ Ȳ Ϡᾈ цѬ֭Ἤ Ể ᾼЁ֮ Ȳ ◙Ѭ֭ ѬӥȲ ẁ

Ӣᾬᾼ ֮Ȳ ḋᾼ ᴥȴ ᴖӭ› ֵ ◙Ѭ֭ᾼ ᾙȲ֪ ѽ

ֵ֮ ἤᾼ ἘȲцЛ ᾼЏᾎ Ѭ֭ᾼἉ Ȳ֪ױ ₤ ◙ ’Ṏᾼ ֯

֮Ḃ ȴ  

(3) ☺ ₤ ◙ȸ֯ϢЀ ⇔ ᾼ Мᾼ ◙Ȳ╥ Ҡ ᾼӢ Ȳ

ᾼѬ ‭ ֯Њ ᾼ Ȳ╥ד ⸗ ᾼñ ☺ò Ȳ ẁ ₤ МӢᾬᾼ

ἬȲ ṷ ֮╥ ѹ Ԓ’Ṏᾼ֮ ȴ 

(4)’Ṏ ₤ ◙ȸӢ ᾼ ἤБ ắẞ ᾃц’ ȲϷắẞצ ᴯᵓӣ ◙

ἤ ᴩӢᾬֵ ἤ ᵓӣׁשṅȲṳᵓӣ ◙ ἤ Ɫ ᾬצ ᾼ’ Ṏ Џᵂȴ 

(5) ѝо₤ ◙ȸϢ ᾼѝὙцἷ ȲⱢϠё ц ᵂ ȲỰӖ Ựᴰὑ

◙ вц Ὼ֮ ȴѿѬ ֮ⱢẔ Ựᴰ ᾼ Ȳᴖᶮכ Ȳ Ѭ֭ᾼӢ ғ

ЛԛȲᵀ╥ѝо ȴ 

Ӑׁשṅ Ɫѿϱи צ׀ ֵ Ἠ ֮ ȲЛ ὑү ◙ ᾓПи Ȳᵀ╥Ẕ

и ⁯Ҡ Ɫ ẃү ◙Ӣ ’Ṏȳ֮Ѡ Ἠѝо’׀П ᴕȴ 

 

Ӑ Ϛד⇔ ▲(´ц  2012)ȲϢⱢᵓӣ(Utilit arian)Ҡᾛ╓ ֯ Ἠ

ᾬẁϢ ᵓӣᾼ ϱȴ֯ү ᾼᵅ ἸἨМ Ἰ ֮ Ȳ ֵѬ ֮Б ӣ ֢

♄ ἬἨᴞ Пậ ֮ȴӐׁשṅ Ϛד⇔ ֢֯ ◙ ֮ ▲ ПϢⱢᵓӣᾭ

ᾓ ᴩи ȲϢⱢᵓӣᾼᵒ Ṽ ӭ ▲ἨЀ ᴩȲẔᵓӣ ₤иⱢ̻ȳ̼ȳ̽ȳ

̾ȳ̿ Ȳ Ӧ̻ᴟ̿ṼᶧῶӱϢⱢᵓӣ ⇔ Єȸ 
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ᵓӣ ₤ ᵓӣ ⇔  

A Ἠᵅ⇔ᵓӣ 
ṿӣἨѬ ậʟ ֮ṳ ϢⱢṿӣȳ֮ ᴯ  Ὼ ỰӖ

ᴖ ѾᶙԓḥצϢ ȳἨҬצю ֮ỰӖ Ɫ иӢ♄ӣѬȴ 

B ᵅ⇔ᵓӣ 
ӱ Ӣ Ἠ Ṏʟ ֮ ᵂⱢѬ Ӣ ӱ Ȳצ

ṷБ Ӵ Ḕ Ἠ ⱢӢ Ṏ ἬȲ Ἠᵅ ϩȴ 

C М⇔ᵓӣ 

Ѭ ԏἨ₣ ʟӻ ―ᵓꜙᴟ ṞҠ ὔẞ Ȳ ᵂⱢӖ

ԅ ἬȲצ Ḕ Ἠ ү еԚ ╟ȴϷצ и֮ ԏⅎ

юᵀ ӣ ԅ ₣ ȴ 

D ⇔ᵓӣ 

ȳ ȳᾚ ȳ♃ ʟ ◙Ѭ Ἠ ֮ ỰӖṿӣȲҔ╗Ἴ

ѬіѬӣ Ἠ ȳ и ֮ Ѭᾇо Ɫ♃ᴪᵾἨ כ ᾄᴃ

Ἠᾚ ᴃȴ 

E ᶙԓᵓӣ 

Ѭ ȳ⅔УἨ ֪֮ᵓӣᴖḂ ʟ֪Ɫנ ӣ ᾼӢ♄ӣ

Ѭẃ ᴖ Ѭᾇоȳ֪Л֝ ֪ Ѭ ░ Ἠҏ Ὑ ░Ѭ ȳἨ

֮ᶙԓϢЏо ⱢᾄᴃἨᾚ ᴃȴ 

 

Ӧ ▲ Ὠ ӱȸA Ἠᵅ⇔ᵓӣ ₤( ṿӣἨѬ ậ) ◙ 6 ( ὙЍ ◙ȳה

ᵐ◙ȳ ҁḋ ◙ȳ ◙ȳы ц Ә )ᾼ ╥Ὼᴞ ᾼ Ȳ

щ ᾼ ֮Ғϱ ᾼ◙ Ѭ ȲӢᾬ ֮ṏֻȲ ֮ ֪ ṏֻȲ╥Ӣᾬֵ ἤ

ȲϷҠ Ɫᾬ ’Ṏ Ȳᴞ ₤ ◙ ֮ ᾼӭ Ȳ╥ ᾼ׀’ Ѡ֣Ȳ

ᵀӭ›Ϛṷ ◙Ể ӔắẞЛ֝ ⇔ ᾼ ϩȲ ṷ֮ ’ ӢӢᾬᾼ Ȳ

ᵀ╥⁯ ֮ ᾼ֚ ȴ ▲ ֯ẔМ 48.2%Ɫᴞ ( Ӣ֮ȳὭ֮ц

◦)Ȳᵀ╥Ьצ 39.9%ᾼϢⱢᵓӣ(∂֮ȳ ᴃц ֮)ȲẂֽы ӐṝỂ צ 45.0%ᾼ

֮Ȳ ӱ Ѭ ắẞ ӣṳ ạᵓӣȲᵀ⁯Ϸắẞ ᴆ╬ᾼ ֯ἤȷᴖ ☺

₤ ◙( ὙЍ ◙)֯ϢЀ ⇔ ᾼ Ȳ Ҡ ᾼ׀ ◙ Ȳ ᾼѬ

‭ ֯Њ Ȳ╥ד ⸗ ᾼñ ☺ò Ȳ֯ ₤ М ẁ ∟ᾼ ἬȲ

ӭ›֮ױⱢ үҖӀᾼ ὙЍ е вṳ ὑѬ ֮Ȳᵀ╥үҖ֮ Ể ᾼᶶ

Ӏоц ὙЍᾼ ϩӇ ᾃȴ 

Bᵅ⇔ᵓӣ ₤ ◙(ӱ Ӣ Ἠ Ṏ)10 (ϡ ◙ȳҳϫϡԌ ◙ȳỠ

Ộ◙ȳ ҁ ◙ȳХ Ѭ ◙ȳщ ◙ Ѥᴃȳ■Ὥ ◙ȳ ᶠ ◙ ȳ ы

◙цӞ ◙ ◙)Ɫӭ›Б ắẞ ᾃȳ’ ἨᵂⱢӢ Ṏᾼ ἬȲᵀẔМҬצ 25.0%Ɫ

ᴞ (ᾈ☼ȳὭ֮ц ◦)ᴖ 73.7%ⱢϢⱢᵓӣЁ֮(∂֮ȳ ᴃц ֮)Ȳ ӱ

ṷӢ Ṏ Ἤ ֯ӻ Ѡ― Ӏ Ἠ ӥ  ῺȲἬѿ֯ ṷ֮Ѡᾼ ♄

Ϸ Ӈắẞ ᾃȲѿᵍЛ ᴩⱢ(Х Ѭ ắЛ ѬᵓЏ ◙Ӣ ȷϡ

ӀḆ П№ )Ἠ ⇔ Ὅ(ỠỘ◙ȳщ ◙ Ѥᴃȳ■Ὥ ◙ȳ ы ◙цӞ ◙

◙) Ϡ Ӑᾼ Ṏ ἬȲꜙᴟ Ϡ ᾬᾼ ◙Ѭ ֮ȴ 

CМ⇔ᵓӣ ₤ ◙( Ѭ ԏἨ₣ )7 ( ᾇ ȳּר ◊ ȳ ȳ е ȳ

ὧỸ ◙ȳ ц  ) צ 55.0%ᾼᴞ Ё֮(Ὥ֮ц Ӣ֮)ȲᵀẔМϚṷ

֯ Ἠе в( ȳὧỸ ◙ȳ ц  )Ȳᵀ╥ ṷ֮ ӻ Ѡ―

цϢ ᾃ ԅ ♄ ᴖ Ӕ ϢⱢ♄ (₣ ȳ ȳệᶃцὍ ᾬ)

ϢЏо( Ḕ ȳ― цеԚ ╟)ᾼ№ Ȳᴖ ᾇ Ḇ╥ ᴆ╬ᾼ№ (84.8%

֮)цẔӻ ―ᵓ ẃᾼὍ ҵẃ רּ) )ᾼ ȷ е ц  Ϸ֪ ᵂⱢԅ

₣ ἬȲᴖ Ϡҵẃ Ὅ ᾼᾭᾓȴ 

D ⇔ᵓӣ ₤ ◙( ȳ ȳᾚ ȳ♃ )13 (◙ѬῈ♃ᴪᵾȳҖ ᵐ◙ȳ

♃ᴪᵾȳὧ ♃ᴪᵾȳ ḋ ◙ȳҒӔ↑ ◙ȳЄ Ѝ ◙ȳӞ◙ḋ ◙ȳ  ₨ ᾄ

ᴃȳϥ ḋ ◙ȳԚếḋ ◙ȳӞṭ♃ᴪᵾц ◙)Ȳצ ѩẂᾼϢⱢᵓӣЁ֮ 64.8%(∂

֮ 24.0%ȳ ֮ц ᴃ 40.9%)ȲӔ ӱⱢϠё ц ᵂ ȲỰӖ Ựᴰὑ ◙ вц
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Ὼ֮ ȲѿѬ ֮ⱢẔ Ựᴰ ᾼ Ȳ ᴖᶮכ Ȳӭ› ֵ ◙Ь Ӗ

⇔ᵓӣ Ɫѡ Ӣ♄♃ ֮ ( ♃ᴪᵾȳὧ ♃ᴪᵾȳ◙ѬῈ♃ᴪᵾȳϥ ḋ ◙ȳӞ

ṭ♃ᴪᵾ)ȳᾚ (Җ ᵐ◙)ȳ ᾄ ♃ (  ₨ ᾄᴃ) ♃ ц Ѭ ( ḋ ◙)

֥ṿӣᾼ֮ ȴ ṷ ◙ ֝ ẃᴞ֝Ϛ᷅ṿӣ῏ᾼ№ ȲӖ ֯ ẔἬӇ

ᵓӣП ἬȲᵀἏἏἬṿӣᾼ ȳ ӪѬц Ἱ ᾼệᶃБ ϯ ἨҳỂ

כ ȷױҵȲ ◙Ϸ ẁѬ ᴖ ᵓӣὑ (Ԛếḋ ◙ȸ ᴃ ֮ 84.0%ȳ

Ӟ◙ḋ ◙ȸ ֮ 89%)Ȳ֪ױ ◙Ѭ Ϡ ḋᾼ Ȳ Ϡᾈ цѬ֭ Ể

ᾼЁ֮ Ȳ ◙Ѭ֭Ḇ ѬӥӢᾬᾼ ֮Ȳ ḋᾼ ᴥȲ ᴖӭ› ֵ ◙

Ѭ֭ᾼ ᾙȲ ṷѬ֪֭ ѽ ֵ֮ ἤᾼ ἘȲцЛ ᾼЏᾎ Ѭ֭Ἁ

Ȳ֪ױ ₤ ◙ ’Ṏᾼ ֯ ֮Ḃ ȴ 

Eᶙԓᵓӣ ₤ ◙( Ѭ ȳ⅔УἨ ֪֮ᵓӣᴖḂ )ѻ ╥ 8 Ѭ (ᵾвᵾ

◙ȳ ♀◙ȳ∂ғῂ )ȳ⅔У( У ӭУȳ УȳЄ ӭУ)Ἠ ֪֮ᵓӣᴖ

ᶙԓḂ ( ᵐ◙е ȳӀӴ ◙ е )ᾼ ȴ ◙ Ѭ ᾼѻ ֪╥Ѭ Ḃ

(ᵾвᵾ ◙ц∂ғῂ )ἨѬ Ἤ )כ ♀◙)ȲT ╥ Ѭ Ḃ ἨѬ ᾼ

֪⁄ ד ֮ Ѭѝᾼ ϚḔׁשṅ ȴᴟὑ ֪֮ᵓӣᴖᶙԓḂ ( ᵐ◙е

∂֮ 52.0.%ȳӀӴ ◙ е ∂֮ 53.0%)ᾼ ◙⁄Ὑ ᾼ╥ ϢⱢ♄ Ἤ  ȴכ

 

Ϯȳ ◙ ֮ П ϩ 
Ѭ╥Ϣ Ӣ♄МЛҠ юᾼӇ ᾬ Ȳ Ϣ ᾼӢ♄ й …ȲױҵȲ ᾼѬ ╥

═Ϡ ᾬế ᾬᾼ ԈȲ Ӣ Ṇ צ Єᾼ ȴ֯ү ѝоц ᾼ

ҭМȲ֪Ɫ ѬѬ цẃ ―ừȲ ϵѿẃ ⱢӢ♄ӣѬȳ ӣѬế ᾫӣ

ѬȲ ∟ ⱢЏ ӣѬȲ₨Ӏоế ᾼḂ Ȳ֮ϯѬѝᾼḂ Ȳ֮ϯѬᴯ ᵅếѬ

ᴆ╬ ḆⱢ ȴ֪ױȲ ӭ›Ѭ ắẞ ( цῑ )ȳ ᾫ(

ᶟᴆ╬)Ȳ Ӏ ( ֮ )ᾼ Ȳ ᾼѬ ֮БכⱢ ═Ѭ Ӣᾬ ᾼ ȴ 

ү ᾼ Ȳ ◙ ѡ оᾼ Ȳ Ѭᵓ ╟Ḃ

ȳЁ Ѭᾇоȳ֭   ȲẞЏ о ᾼѬ оȳѬ ᴆ╬ȷԛҒϱЁ֮ᵓӣᾼ

Ȳ ◙ Ӈ ҷȴ Ӑ Ϛד⇔ ▲ӭ› ◙ ֮ П ϩҠ ѿϯכ

(´ц  2012)ȸ 

1.ṂϢѬ Ҝצ ֵѬ ֮ ṂϢᴾצȲἨ ⅔УȲἨ῏Л ╟Џ Ѭכ ░ ȲἨ

֪щḳ֮ϯѬ ҉ЛṜἨ֪∂ Ȳѿц Ἴ֮ϯѬ ϯѬѝḂ֮כ ᴖ ◙Ѭ░

ȴױҵȲ Ѭ ֪Ё֮ᵓӣ ѬᾇἨ ‌оȲ​Ѭ юȲ ᴖ Ѭ ҉

Ἠᴟ░ Ȳֽ ♃ᴪᵾȳ ӭУȳᵾвᵾ ◙ȳ УȳЄ Ѝ ◙ȳЄ ӭУȳ

♀◙ц∂ғ Ѭе ȴ 

2. ◙ ᵂ ⇔ṿӣ цῑ Ȳ ҒѬ ᾼᴆ╬ ֪ Ȳ Ѭכ оȲ

Ѭ оȴ Ϡᴆ╬ Ӣ ѬᵓᾼѬ ᴆ╬ Ȳ דѬ֭צ ᾼ ѬᴃȳѬ צ

о ҵȲ Мȳϯכ ᾼ֭ ֪ᾘ֭ᴆѬ ὍȲᴖ Ѭ ≡ оȴᴆ╬ ѻ ╥

о ȳ ȳ ₇ȳ╬ Џ ц ѬȲᴖ ◙Ѭ ᴆ╬ ѬӢӢᾬц ᵂᾬᾼⱢ ѻ

◖:צ ȳᵂᾬ ȳ≡ἤ░ ȳ֭ ᶮȴẂֽȸҒӔ↑ ◙ȳӞ◙ḋ ◙ȳ

ҁ ◙ȳ ◙ȳХ Ѭ ◙ȳы ȳԚếḋ ◙ȳ ы ◙ȴ 

3.֮ϯѬ ҉ Ḃ Ȳ֮ Ѭ ᴆ╬Ȳ Ὼ Ӏоᴆ╬ ᴆ╬ȲἨ῏֮ϯѬ

о Ѭ оȲ Ӣᾬכ ᾎӢ׀ȸֽ◙ѬῈ♃ᴪᵾȳҖ ᵐ◙ȳ ♃ᴪᵾȳ

ὧ ♃ᴪᵾȳ ḋ ◙ȳӞ◙ḋ ◙ȳ ҁḋ ◙ȳ ҁ ◙ȳХ Ѭ ◙ȳ  ₨

ᾄᴃȳϥ ḋ ◙ȳԚếḋ ◙ȳ ы ◙ȳӞṭ♃ᴪᵾȳӀӴ ◙ е ȴ 

4. ᴞצ Ἠ Ѭ ᾼ ◙Ȳ ẃ ֵᾼ ϩȴӻ ᾼ― ȳ
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Ӗ ϩ ц вԅ ᾼ Ȳṿ ֵᴃ ᾜꜙᴟ ⱢỂӒכ ѡ

ֵ ⅎᾼ ȴⱢϠ ҀЄ ⅎᴖ ∂Ḕ ȳ цеԚ∂ ȲԛҒϱ ⅎᾼ

ẃᾼệᶃ ᾬἨ₣ ὍӢ ᴩⱢȲ ╥Ϣ ♄ ◙᾿ ᾼ ȴẂֽ Ὑ

Ѝ ◙ȳ ᾇ ȳҳϫϡԌ ◙ȳỠỘ◙֭ȳּר ◊ ȳ ȳ е ȳ■Ὥ ◙ȳ

ᵐ◙е ȳὧỸ ◙ȳӞ ◙ ◙ц  ȴ 

5. ◙ ẁϠ ᾼѬ цᵅ Ἰ Ҡ ᾼṏֻѬ Ӣ Ȳᵀ╥Ϣ ᾼṿӣѠ

ᾎц Ѡה Ҡ ἉḂ ◙ᾼѬ Ἠ ȲẂֽ ѬᴃḂ∂כ♃ᴪᵾц ᾄᴃ(◙Ѭ

Ὲ♃ᴪᵾȳҖ ᵐ◙ȳ ♃ᴪᵾȳὧ ♃ᴪᵾȳᵾвᵾ ◙ȳ ḋ ◙ȳ  ₨ ᾄ

ᴃȳϥ ḋ ◙ȳ ᵐ◙е ȳὧỸ ◙ȳӞṭ♃ᴪᵾȳӀӴ ◙ е )Ȳꜙᴟ

◙☼ ᴞ Ḃ∂כѬᾇѬ Ҭᵓ ѬᾼЛ Џ (Х Ѭ)ȲἨ ◙Ể Ё֮ ᵂן

ⱢЏ Ἠ╥ᴰ׃ ᾼ Ḇ (ϡ ◙)Ȳ ṷ Ӊ Ӑ Б Ϣ ⇔

ӀоἨЏ оᴖ ᾼᵅ ἸӢ ȴ 

ӭ›Ҡ юצ ◙֪Ɫ֮ ᴯ Ἠ ᴖ’׀Ϡᶙ ᾼ ◙ ֮Ӣ Ȳֽ

ὙЍ ◙ȳүὧ Ӟ ◙ ◙Ȳ א ҁḋ Ỵᾼ ◙ȳ⌡╡ ◙ц

Ә ᵐ◙ȴᵀ╥Ẕ ᵑЬצϚṷ ֯№ Ȳֽ ὙЍ ◙ Ὼ ֤Ḕ Ṟ ȲӐ

▲―ӭ ệᶃ Ѭ ȷӞ ◙ צ◙ ẃ ᶙ ᾼḔ ц Ɫԅכ Ἤ ⅎ

Ϥȷ ҁḋ Ỵᾼ ◙Ҡ оц ◙ Ὼצ ṔӥцЊ₤ ȴ 

ӭ› ▲―Ҡ Ȳү Л֝ Л֝ᶮ ᾼ ◙ ֮Ἤ ᾼӢצ ѿцἬ

ᾼ№ Л Ȳᵀ֢֝ד ◙ Ꞌ≡ ᶙ ᾼ’ ц Ȳѿ’ ѬӢᾬ ∟ᾼ

Ѭʟ ◙ȴ 

 

ҳȳ ◙ ֮ ҵ’Ṏ  
֯ вȲ ֵ ◙ ֮ БⱢѬᾇоȳ ᾫц ᴁѬ ᴆ╬◔ ᾼ ᾓϯȲЬ

’Люᴞ☼УȲỮצ Ϛṷ ◙Ӣ Ȳױᴞ ᶮכᾼᵅ ѹӑ ᴆ╬ᾼ Ȳ

Ḇ ᵑ⸗ ȴ 

ᴖ֯ ҵȲ ◙ᾼׁשṅцᵓӣБ צ ғѹכֵ ᴕП ẂȲẂּֽ֯ר ᾼ ◙

ᵂⱢ ᾼׁשṅ ц ḊȲЛҬצᴵ ṭ צṅἬȲḆשׁ◙ цӢ Ṇ П

ṅשׁ Ȳṳ ֥Ϡ֢ ᾼ֥ᵂ Ầ ᴯȴ֯ѡӐᾼ ◙ȲЛҬצ ◙Ӣ ▲

БנṅȲḆשׁ ⱢӘכ ᾼӢ ȲẂֽѡӐϟא  ѭЍȲ֪ᴞ ֮₤ế

ᾼ​ Ἤ ȲѡӐ  ЍЍ Ϛ צ ֢ה֢ ЄЄЊЊᾼ ◙ȴ֯⁮ ɦ⁮ Ṗɧ

Ϛ ᾼѬ ɦӪЎɧ∟Ἇᴫ☼ȴ֯╜ἈцӖכ ᾼ֥ᵂ’ ПϯȲᶮכϠ ◙ ᾼ

Ӣ ֮ȴ 

ȲӐױ֪ ѿ֢֮ ᴩ֢ ₤ ◙ ▲ ∟Ȳṳ ₤ ◙ ᴩᾬ

▲ ֮ ἤѩ ṅȲ∂Ӵשׁ ◙Ӣ ȲҠẁד ῂ ѡ∟ ᴩ

ṎП ᴕȷ ֢ Ӣ оⱢ Ṏ ḊȲѿ ֮֯ῂ ◙’Ṏ

ἘȲṳẁ֮֯’Ṏῂ ᴩ ᾼ ᴕṼ ȴ
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ȳ ◙ѝ ֫  

Ϛȳ ◙  ṅשׁ▲

ҵׁשṅБ╓ҏ ◙Ȳ Ɫ֮ϯѬ ҏ֮ῶПѬ ₤ ȲⱢ ֵᶮ ֮МᾼẔМ

Ϛ ȲẔ ἤЮὑ֮ϯѬ ῶ Ѭ П Ȳ Ϛכᴞצ ᾼӢᾬ ȲӼⱢ Ѭ

ᾬ(mollusk)ᾼ (hotspot)(Hahn 2000; Strong et al. 2008)ȴ 

ᴖ ѿ›үד2011 Ь ѽ ◙ ֮ᾼׁשṅἨ ▲Ȳ ԓ ПׁשṅҬҏ ֯Ϛ

ṷ ᵑ֮ ȲẂֽ ὑ’Ṏ ₤ ◙ᴯὑ Ϝ е ᾼ ȴ֮ױҡ֤ɦ ◙

ѬɧȲ֤֮ᾼӦẃ╥֪ ֮ Ϛᴞצ ◙Ȳ☼Ϥ МȲὑ ԏ ד20 Ɫ ӥȲ

ѡ ҅ ȳ ֥ Ȳṳ Ȳ᾿ᴟӭ›ⱢҙϢЏѬ ֮Ȳ Ӣ ᾬֵ Ϣ

Ɫ ᶮכ ȳװ Ὥ ȴד Ӏ ( ◊  2008ȳ2009) ᾼӢᾬ

Ẓד ▲ȴ ֪ᴯὑ е ѿц Єᴖ צ Ӣ ȲИṿ

Ẕ צ ֵṳᶙ ▲ ȲᴖⱢ Лֵᾼ ◙ Ϸ ҏ ֯ ☼ᾈЎἨᴃ ᾜᾼ

и ▲ МȲẂֽМ Ӗ ( 2009) ү ֮ Ѭ ᾜȳ ц ☼ 79

ᾼ ᾓ ᴩ ▲ц’Ṏׁשṅ ȴׁשṅҬ Ϡ Ѭ ᾓ Ἴ

▲Ȳѹ 79 МҬצ 7 ╥ ◙ ֮Ȳ֪ױ ◙ ֮ ד צ ȴ 

Ӑ ҟ ◙ ֮ ᵑ֪ІᾼׁשṅҔ╗ȸ ὑ ḋѬ֭ ◙ ₤ᾼ⅜ὧ

Х Ѭцϟֽ Ӟ◙ȴ⅜ὧ Х Ѭᴯὑ⅜ὧӂ Ҷ ȲⱢὧ М Ȳ֮

ד ӂ Ȳ Ё ꜙ⁴Ȳ ὑ ѬȲᵀ֮ϯѬ Ȳṿ ⁮ЄύЍП֮ϯѬ ὑױ ҏȲ

Х֯ױ֪ Ѭῂ ᶮכϚѱ ꜙ П ◙ ֮ (  2004)Ȳᴖ (2007)Ἤ ▲Ȳױ

◙ ֮Ҡ Ѭ ד9ּ 14 ȷ⅜ὧ ϟֽ Ӟ◙ȲӼᴯὑ⅜ὧӂ Ҷ ȲⱢ⅜ὧ

вҫϚ ◙ ֮Ȳ ὑ ⅜ ☼ ȴӦὑ⅜ὧ вП⅜ὧӂ МҶЍ ֮֯ᶮϱצ

ȲӦὑ᾿ ᾼ א ᶮכѿц⅜ὧӂ Ȳṿӂ Ѝ֮Ẓ῏ꜜ иὙȲ

⅜ ќ☼ – үЍ֮ҏЍ∟Ȳὑ ϯᾼ⅜ὧҖ ֮ Ȳᶮכṭ ȳϟֽȳ

ȳ ᾙȳв ȳ ♠ȳ⅜ὧӀ ֮ϚЄѱᾼḤ Ȳ ṿ ⅜ ᴫ М Ѝ Ȳ

ᾼ֮ϯѬὑḤ › ҏȲױᵛϟֽ Ӟ◙ḋ צ ◙ᾼ ӦȲϷ ╥֮ᶮϱἬ

ᾼɦ › ◙ɧȴ ◙ ᴯὑϟֽ Ӟ◙ḋМ ȳ ἉẒ ҖѠȲ◙Ѭ Лד Ȳ

ᾼכ ☼Ɫὧᴫ☼֣Ȳ╥ϟֽ Ẓ ᾼиꜜ Ȳ ◙ ẔϱѹּפⱢМї  (  

2000)ȴᴖ (2007) Х Ѭц (2008) ϡױ ◙ Ѭ ᾬ иӁ ֪І

П …ПׁשṅȲԚ Ѭ ᾬ ד10ּ 17 ц ֪ІМѿᾬ ֪Іᾼ☻ѬⱢѻП

о Ѭ П оȴױҵ Ӑ ὑד2011 ( иѬ ẃᴞ Ὼᾼ

ҁ ◙)ᾼ ▲Ȳᴖ֯ ╜ᴩד2009 ỗ Ὥ ᶝỗ М Ӗ Ầ

Ϣ ᴩϠɪү ֮ Ѭ ᾜȳ ц ☼ ᾓ ▲ц’Ṏׁשṅ ɫׁשṅ Ȳ

ү ֮ Ѭ ᾜȳ ц ☼ 79 ᾼ ᾓ ᴩ ▲ц’Ṏׁשṅ

ȲẔМҬצ 8 ╥ ◙ ֮ȴצừ Ѝ в₨ḋᾼы ȷ Ѝ ᾼ е ȷϮ╦

Ѝḋᾼ  ȷ֯үὧ Єύ Ữύḋᾼ  ȷүὧӀᾼ ȷ ᾼ

ᾇ ȷϮ ᴫ ḋᾼ ᴃȷ ὧ ᾼӘ ȴ 

ᴖ֯Ὥ ᶝỗ ϯȲӐ ֯ ד2010 6ѣᴟ ד2011 6ѣ ᴩϠ Ϛד⇔ᾼɦԓ

◙ ֮Ӣ ▲(1/3)ɧ(´ц  2012)Ȳ ү Ӑ ц 44 (ṓϯ ) ◙ ֮ ᴩ

ϠѬӢ ᾬȳѬӢцѬ Ể ᾬȳѬ ȳЁ֮ᵓӣцϢⱢᵓӣ ₤ ᴩ ▲ȴҖ

צ 7 (үҖӀצ 1 ȳ 2 ȳ ᴎ 2 ȳ 2 )ȷ

М צ 8 (үМӀ 3 ȳ о 1 ȳ⁮᷾ 3 ȳ Ὥ 1 )ȷ

⁮ צ 10 ( Ӏ 4 ȳ⅜ὧ 6 )ȷὧ צ 19 (ừ 10

ȳῧ 3 ȳүὧ 6 )ȴ☼Ѭἤ ◙ ֮Ԛצ 17 ц Ѭἤ ◙ ֮
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Ԛצ 27 ȴӦױҠ ῀ү ᾼ ◙ṳЛᶝ ὑ█ṷ Ȳᴖ╥֯ҖМ⁮ὧү ꞋҠ

 (ṓ  ῶ 1)ȴ 

 

 
ԓ ◙ иᵉ (´ц  2012) 

 

Ӧὑ ◙ ֯ ֣ịȳ ᾼЍ ϯȳѭЍ ỵếׄЍỵ ד ᾼѭЍЍ

ҏ Ἠ╥ ѬҏЍ☼ẞḤ ȲἏἏ֣ϯ Ԇ☼ȲᴟḤכ Иϭ ҏ֮ῶכ

◙Ȳ֪ױӐׁשṅ ▲ ◙Пᴯ Є ииᵉ֯ү ֢Єӂ ֮ ( Ἰ 0-500m ᵅ

ᾼӂỌᾼ Є֮ )ȲẂֽ⅜ὧḤ ӂ צ 6 (⅜ὧ )ȳῧὧ Ṗӂ 4 (Ԛ

ếḋ ◙ȳ ы ◙ȳӞṭ♃ᴪᵾцӞ ◙ ◙)ȳ ӂ 10 ( ȳ  ₨

ᾄᴃȳ е ȳы ȳ ◙ Ѥᴃȳ■Ὥ ◙ȳϥ ḋ ◙ȳ ᶠ ◙ ȳ ᵐ

◙е цὧỸ ◙)ȳ оӂ (ᵾвᵾ ◙)ȳүМ Ỵӂ ( ♃ᴪᵾȳ У ӭУц

ὧ ♃ᴪᵾ)ȳ ӂ רּ) ◊ ȳЄ Ѝ ◙ȳЄ ӭУц ♀◙)ȲᴖẔһ⁄

иᵉ֯ ֣ị♄ ᾼЍ ϯȴᴖ ⁮ӂ ӭ›ṳ נּ◙ ᾼѻ ױ╥֪ ᾼ֮

ȲֵⱢ+ᾇи Ȳи Ὑ ᵀἋ ἤЛṾȲ ⁴ оЄȲṳḥצѻ ᾼ Ѭ (

ᵑ⁴ᾼᾇ ) ᵶѬ (+ )Ȳ֮ϯѬϱϯ☼ ЛṾ( 2005)Ȳ ᾎᶮכщ ◙ȴ 

Ӑ Ϛד⇔(´ц  2012) 44 ◙ иᵑ ᴩϠѬ иέȸ ◙МԚצ 10

(Җ ᵐ◙ȳ ♃ᴪᵾȳ У ӭУȳᵾвᵾ ◙ȳ УȳЄ ӭУȳ ♀

◙ȳ∂ғ Ѭе ȳ ᵐ◙е ȳүὧӀ е )֪Ѭ Ḃ ἨѬᴯ ᵅ ◙ѬЛԛ

ҏ֮ Ѭ ȳ ὑᶙԓϢЏо♃ᴪᵾἨ⅔Уᴖ ԉᴶ ȳѬӢὖ ȳἉ Ӣᾬȷ
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Ẕ҃Ԛ ד14ּ 46 ȲẔМ 4 ( ὙЍȳ ҁḋȳҒӔ↑ȳЄ Ѝ ◙)֪ⱢѬ

ЊἨ Ἰ ᴖ ԉᴶ ȷ6 ד20ּ 46 Ἁ Ӣᾬȷ9ӭ ᾼѬӢὖד32ּ ȲᴖѬ

ӢцѬ Ể ᾬ⁄צ 3 ד52ּ 97 ȲẔМצ 7 (Җ ᵐ◙ȳ ♃ᴪᵾȳ У

ӭУȳᵾвᵾ ◙ȳ е ц ᵐ◙е )֪Ѭ Ḃ ἨѬᴯ ᵅ ◙ѬЛԛ ҏ֮

Ѭ ȳ ὑᶙԓϢЏо♃ᴪᵾἨ⅔Уᴖ ԉᴶѬӢцѬ Ể ᾬ(

УцЄ ӭУ֯У צ Ȳ צ◙♀ ᶠ ц )ȴ֝ Ϸᵓӣ ╦

44 ◙иᵑ ᴩЁ֮ᵓӣᵒ Ȳ ╦ ӱЛ֝ ₤ᾼ ◙Ể ᾼЁ֮ᵓӣѠה

⇔ꞋЛ֝Ȳѻ Ɫ ֮ 36.2%цὭ֮ 33.9%Ȳװ Ɫ∂֮ 19.4%ȴӐׁשṅ 44 ◙

иᵑ ᴩϠ ϢⱢᵓӣ ₤ ц Ӣᾬ и Ȳ ϢⱢᵓӣ ₤

Ӧᵓӣ ⇔ ᵅᴟ (AᴟE)Х Ȳᴖг ӭᾼ Ӣᾬ и иּנ 0-15

и( иⱢ 18и)ȴ֢ ◙ ȳ Ӏȳ ȳ ⇔ȳ ⇔ȳ Ἰ(m)ȳ₤ ȳ

ᴯȳ֮֯ῂ ȳ ◙ ȳ Ὼῂ ц П№ Ҡ ṓϯῶ 1Ȳ֢

ὨҠṓ Ϛשׁ⇔דṅכὨ ᵫ (´ц  2012)ȴ 

Ӑ Ϛד⇔(´ц  2012) 44 ◙ иᵑ ᴩиέҠѿ ֢ᵓӣ ₤

◙П и ếӦ ẞᵅ(13ȳ12.8ȳ11.7ȳ8.1ȳ1.6) ֥ϢⱢᵓӣ ⇔ A( Ἠᵅ⇔ᵓӣ)ᴟ

E(ᶙԓᵓӣ)ᾼӦ ẞᵅȴӦ (ṓ  ῶ 3)ϷҠ ȸ 

̻ ₤ Ἠᵅ⇔ᵓӣП ◙ ὙЍ ◙ц ҁḋ ◙֪ⱢиᵑⱢ Ѝ ϱ ц

Ỵ ᴃᴖ ȲẔ֢҃ и ӂᶁȴ̼ ₤(ᵅ⇔ᵓӣ-ӱ Ӣ Ἠ Ṏ)֢

иӂᶁ(12.8) ᵅὑ A ₤ȲᵀЬ ᾬ ֵ ἤ ȲѹӦ ϷҠ ֢ ◙ѻ

╥֪ⱢᴯὑϢѝ Ἠῂ в(ϡ ◙ȳỠỘ◙֭ȳ ҁ ◙ȳХ Ѭ ◙ȳ ◙

Ѥᴃȳ■Ὥ ◙ȳ ы ◙ȳӞ ◙ ◙) ц Ỵ( ᶠ ◙ )ᴖ ᴞכ ⇔ ᵅȲ

ᵀ╥֪Ɫ ṷ֮ Єи Бắẞ֮֯ῂ Ἠ ᾃᴖ’צ ᾼ ӢӢᾬֵ ἤȴC

₤ ◙(М⇔ᵓӣ- Ѭ ԏἨ₣ )ӂᶁ 12ᾼѻ צ╥֪ 16ицὧỸ

◙ 14иȲ Л цὧỸ ◙ȲC ₤Ẕ҃ 5 ◙ᾼ Ӣᾬ иӂ

ᶁ Ҭצ 10.8иȲӐׁשṅ Ɫ Ɫ ◙ Ȳѻ ֪╥ Ɫ ⇔ṿӣᾼ

ԏ ₤ Ѭ ȲᴖҠ’צ ᾼ Ӣᾬ и ֪Ҡ ╥ Ѭ Є(Ҡ Ể

Ѝ ​Ѭ)цϢⱢ Ὅ ṳ ᾼ ὨȴD ₤( ⇔ᵓӣ- ȳ ȳᾚ ȳ♃ )

ᾼ ◙ӂᶁ иⱢ 7.6Ὑ ᵅὑ C ₤Ȳѻ ֪Ɫ ṷ ◙Б  ῺỰӖ ⇔ᾼṿ

ӣȲᴖѹ╥Ḃ ֮ (Ѭᾇо)цѬ Ḃ (♃ )Ȳᴖ E ₤(ᶙԓᵓӣ- Ѭ ȳ⅔УἨ

֪֮ᵓӣᴖḂ )֪Ɫ Ḃ ἨБ ◙Ѭ Ȳ֪ Ҡᵒứױ ṷ ֮Бṳ‍Ɫ ◙Ѭ

Ӣ ȴ 

Ӑ Ϛשׁ⇔דṅϷ ӭ› ֵ ֮Ѭ Ѭ ц оҠ БḂ ᴖѻ ắẞЍ

Ѭц֮ ​Ѭ ☼( ὙЍȳה ᵐ◙ȳҳϫϡԌ ◙ȳ ◙ ѤᴃȳӞ ◙ ◙ȳ

ᾇ ȳ ȳ ȳ  ȳҒӔ↑ ◙ȳ ◙)ȳ ֮ ҷἨѬ ░ (Җ ᵐ

◙ȳ ♃ᴪᵾȳE ₤)Ȳӑẃ ϚḔׁשṅ ╥ᵡ Ɫ ◙ ֮ ᴩ

Ṏȴᴖӭ› ṏֻӢצ Ԉц♄ ᾼ֮֯ Ἠ NGOП ֮(B ₤Ɫѻ)ȲẂֽ ᴎϡ

ȳ רּ ȳ⅜ὧХ Ѭц ◙ῂ ȳừ ᶠ ȳῧ Ԛếḋц ы ȳүὧӞ

◙Ȳ⁄ҠѿҒ ῂ ᴩ ▲цᴞᶺ Ȳṳӣ Ӣ Ṏ Ἤȴѻ Ӧ֯

֮ᴞ ᴞ Пϩ Ɫѻ Ȳṳׁ֯שṅ ᴯ ᵗц╜Ἀ Ầᵗϯ ᴩ ȲᴖӦ╜

Ἀ᾿ ’ ᴩ’ Ɫ ∟њ◕ȴ ֢ Ὠцכṅשׁ ᴷ ȲӐ Ϛד⇔

ṅשׁ ҏ Л֝ᵓӣ ₤ ᾓП ◙ᾼῴḔ’Ṏ ∂ Ȳ∂ Ҡ Cц D ₤Ἇ B

₤Ѡ֣ Ȳᴖ Aц B ₤⁄Ӈ ᾃ ▲ц ֮ (ṓ  ῶ 2)ȴ ᾼ

ạП∂ ∂ӴѠᾎ⁄ ∟⧵צ ϚḔ ֮ ṅשׁ▲ ֮Ѡ ∟

И ҏȴӐׁשṅ∂ ∟ Ҡᴕ П ◙ 25 ṓ  ῶ 1ȴ 
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ϡȳ ◙ ῂ П … 
Ә ЛҬ╥ ’ṎЏᵂȲḆ ֮ỰӖᾼ (Buchecker et al. 2003)ȴяẔ

╥ᴞ ᾼ ȲӖ Б Ɫѷꜜ ☼Ȳ Ӧ֮֯ ȲӦϯᴖϱᾼ ḟ

И ֥ ֮Ӗ Ἤ Ȳѿ Әכ Пӭ ȴ ֮ῂ ᾼ ЛҬ╥

’Ӗѻᾼ ȲϷ╥ ’ ᾼҠ ắἤȳќ═цӘ ἤȲױ Ӧϯᴖϱᾼ ȲӇ

ᾼῂ Ἠ …Ϣ Ϥ Ȳᴖ Ϸ╥ Ӗ ‒ ᾼ ṾѠה

(Dungumaro and Madulu 2003)ȴ ᴖ֯ү вỮӑҏ ɪῂ ◙ɫПד ‹ṅȲӭשׁ

Ьѿɪῂ ☼ɫ▐ Ɫѻ ṅשׁ ḊȲẂֽ ὑ ד2009 ῶᾼɦῂ Ὥ ☼

’Ṏʟừ Є֝ ц⁮ ᴰӖῂ Ẃиέɧ ȴ 

)ṅשׁ  2009)П Ẫ ▲(450 Ԍ ẪȲצ ẪⱢ 432 ԌȲ֯ 95%‒ Ѭ

ПвȲẔἼ Ɫ 4.7%) Ὠ ӱȲắ ῏ ☼ᾼ ѿ Ѭ ᾄⱢѻȲẔװⱢ

Ḕ ї Ȳắ ῏ Ɫῂ  Ὼᾼ ☼ Ȳרּ ẁỰӖ Ѭ ᾼῈ

Ȳױ ắỰӖᾼΊứ ֝ȲЛ Ӧὑ Ἤц Ṟ еԚ ╟ЛṜȲЄ ⅎᾼ

Ϥ ῂכ  Ὼ Ȳױ ╥ỰӖ Л ᾼȲҫҵȲắ ῏ Ɫ╜Ἀᾼ

ᵗцῂ ỰӖᾼ֥ᵂ ╥ ☼’Ṏ ᾼכғ֪ ȴױҵȲỰӖ ☼’ṎᾼԚ

Ϸ╥ḟứ ғכ ᵡᾼ ֪ Ȳ ԌỰӖᾼЛ ֥ ☼’Ṏғ Ϛ Ȳ֪ױȲ

ῂ в ֵҒ Ầ ȲϷ Иױֽצ ’ ☼’ṎЏᵂᾼ═ ἤцצ ἤȴ 

ӦὑϢӖ ὑ цӘ цᾼ ȲɦӢ ῂ ɧᾼ Ἐ ắẞ ȴɦӢ

ῂ ɧ…╓ɦ ῂ Ӣ Ṏȳ ▲ ȳע ȳ ᾛᾼ ’ цῂ

ᾼ ὡᴩ Ȳ ῂ ֯Ӣ ȳῂ ц ȳ цѝо Ϯ

Ә ᾼῂ ɧ(  2005)ȴᴖ ╝ ѝ   цɦӢ ῂ ɧҠѿ ֥ќ═ἤᾼῂ

ᵅ ᾼӢ♄ѠהȲ҃ Ӣ ȳӘ ȳ ᴥ ₇ц ҅ἤ Л

֝ ᾼ֢ Џᵂȴ ╗ṕПȲ ὑ ῂ ȳӢ цѝоϮ ᾼ ֥ȲɦӢ ῂ ɧ

ὑӘ ᾼ צ Ӕ ᾼᵗ ȴ 

Ӣ ῂ ╥╓ῂ ỰӖ ϩ ќ═ἤᾼῂ ᵅ ᾼӢ♄Ѡה ֥

ẃᾼ ӀἨ ḋϢ ῂ ȴⱢϠ ẞ ӭ Ȳ҃ ֥Ӣ ȳӢ ∂ ȳӘ

(permaculture)ȳ ᴥ ₇ȳ ҅ цῂ ∂ ֢ Л֝ ПЏᵂ( ᴕ The 

Global Ecovillage Network)ȴ Ӧ∂Ӵ ◙Ӣ ᾼ ṅשׁ ▲ ᴩ֮֯ ▲

Ȳԛ ֮Ӗ ПФ ȳ цῂ Ӣ ṎȲ Ὠכṅשׁ оⱢ Ṏ ḊȲ

Ҡ ẁῂ   Ӣ ’Ṏц Ә П ᴕṼ Ȳ֝ ẞῂ

ᾼ ὡȲ ῂ Ɫ֯Ӣכ ȳῂ ц ȳ цѝо Ϯ Ә ᾼ

ῂ ȴ 

Ϛד⇔∂ ∟ Ҡᴕ П ◙МȲӐשׁ⇔דṅ ẔМ 10 (∟ ҒⱢ 11)

◙ ᴩѬ Ӣ цѬ Ȳṳ ЍцХ Ѭ ◙ῂ ᴩ Ȳ∂Ӵῂ

◙ ֮’ṎПẕ ц ᵂ  ȴה
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ȳ ד⇔ ӭ  

Ӑׁשṅ Ɫ Ȳѻד 3 иדЏᵂ ѻ ӭ ֽϯȸ 

(Ϛ) ԓ Џᵂ ӭцв ȸ 

Ӑ ứὑϮד ᴩ ▲ц ן ṳᶙכϯԝӭ : 

1. ᶙכү Ӑ ц ◙ ֮ ▲ȳ ц∂Ӵ GPSứᴯȴ 

2. ∂Ӵү Ӑ ц ₤ ◙ ֮ ȲҔ╗Ё֮ᵓӣᾭᾓȳѬѝȳѬ ц

Ӣᾬֵ ἤ ▲ȴ 

3. ẁү Ӑ ц ◙ ֮’Ṏ ц Ṏ∂ ȴ 

4. ∂Ӵᴟю 1 ῂ ◙ ֮’ṎПẕ ц ᵂ  ȴה

5. ◙ ֮Ӣ Ṏ ȴ 

(ϡ) иד⇔Џᵂ ӭцв ȸ 

Ϛד(Бᶙכ)ȸ 

1. ◙ ֮ѝ ȲẔӢ Ṇ ἤцד ѬѝȳѬ ȴ 

2. ү Ӑ ц ◙ ֮ ▲ȳứᴯȳ ц Ё֮ᵓӣᾭᾓȴ 

3. ◙ ῂ ỰӖῂ ￼ ц֮֯ NGOᾭᾓȲѿ∂Ӵӑẃ֮֯’Ṏᾼϩ ȴ 

4. ≡ ’ цӢᾬֵ ἤ П Ȳ 25 ₤ ◙Ȳ ẁ ϡц Ϯ

ד ᴩ ▲ȴ 

ϡדȸ 

1. вҵ ◙ῂ П Ѡהȴ ҵ ◙ῂ П ȳ ц

ᴩȴ 

2. ḕủ װ1 ᴩ 10 ₤ ◙ ֮Ѭ ᾬ ( ѬӢ ᾬȳѬ ὖ ȳӧ ȳ

ṙ ȳ )цѬ Ȳ ẁ Ṏᾬ ֤ ȴ 

3. ◙ ֮ ֮ȳѬѝ Ӣᾬ П …Ȳ ᴩ ֮ ἤПׁשṅȲ

’Ṏ ṳ ҏḂ ∂ ȴ 

4. ᴟю 1 ῂ ỰӖ ᴩ ◙ ֮֮֯о ц ЏᵂȲṳ ֮Ḃ Ἠ

═ ЏᵂȴӇ ẦᵗắϢⱢД П ◙ῂ ᴩ Ṏц ∂ȴ 

5. ү ◙ ֮Ӣ Ṏ ᵂњҌϚ ȴ 

Ϯדȸ 

1. ═ ◙ ֮ѝ ȴ 

2. ᴩ ₤ ◙ ֮Ѭ ᾬ ( ѬӢ ᾬȳѬ ὖ ȳӧ ȳ ṙ ȳ ) 

цѬ ҉ ▲Ȳ ẁ Ṏᾬ ֤ ȴ 

3. ═ ᴟю 1 ῂ ỰӖ ᴩ ◙ ֮֮֯о ц ЏᵂȲṳ ᴩ ֮Ḃ

Ἠ═ Џᵂȴ 

4. ү ᾼ ◙ ֮Ӣ Ϛ ȴ 
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ԃȳ Џᵂ  

 ѿү Ӑ ⁮ ֮ ᾼ ₤ ◙( Ӏʟּר ◊ ȳЄ Ѝ ◙ȳ Ѝ ◙ȷ

⅜ὧ ʟӞ◙ḋ ◙ȳ ҁḋ ◙ȳ ҁ ◙ȳ ◙ȳХ Ѭ ◙ȷүὧ ʟ

Ӟ ◙ ◙ȳ ȳ ◙)Ѭ Ɫ Ȳ ᴩѬ Ӣ ᾬ ▲ȲϠ ֢ ₤ ◙

֮ȳѬѝ Ӣᾬ П …Ȳ֝ вҵ ◙ῂ П ѠהȲѿ ◙

ᾼ’Ṏ цḂ ⌠ ЏᵂȲṳ ᴟю 1 ῂ ỰӖ ᴩ ◙ ֮֮֯о ц

ЏᵂȲṳ ֮Ḃ Ἠ═ Џᵂȴ 

 

ȳ Џᵂ ӭ Ὑ Ѡᾎ 

Ϛȳ Ӣ ѝ ֫ ц ▲ 

1. вҵ ◙ῂ П Ѡהȸ 

 ѝ Ἠ ῂ ן נּ Ҕ╗ ◙Ѭ Ӣ ȳ ◙ᾼѬ ȳ ◙ ҭ֮

ȳϢѝῂ ♄ ц Ѡה ד ȴ 

 

2. ▲ ӭц ⇔ȸ 

 ḕủ װ1 ◙Ӣ ▲ ӭҔ╗ѬӢ ᾬ( ȳ ṙ цѬӢὖ )ȳѬӢ

ᾬцѬ [ ⇔(Turbidity)ȳ Ệ (Total suspended solids, TSS)ȳо

(Chemical oxygen demand, COD)ȳӢо  (Biochemical oxygen demand, BOD)ȳ

(Chlorophyll a, Cha)ȳ (Total phosphorus, TP)ȳ ѫ (Total kjeldahl nitrogen, 

TKN)ȳ (Ammonia Nitrogen, NH4-N )ȳ (Nitrate, NO3
-
)ȳṸ (Nitrite, NO2

-
)ȳ

(Phosphate, PO4
-2
)] ᴩ ȴ 

 

3. Ӣ ▲Ṽ ȸ 

 Ӣ ▲Ѡᾎ…Ṽ ɦᾈЎ ▲ᵂ Ѡᾎ ɧȲṳ ᴕᴩ╜ ’ еᵫ

Пɦ ᾬӢ ᴷᶾ ɧ( ֿ 0920094979 еᵫ)Ȳ ȳ ṙ

ᴩ ▲ȴ 

 Ӧὑ ᴩ ᾬ( ) Ἁ ᾬ( ṙ ) ֪Ӣ ֽ֮≡

☼ȳ ☼ȳ ц Л֝Ȳ ἬӣЏẓϷצ ȴᵀӐ ▲Ṽ Ἤ(1995)

ѠᾎȲὭ ὲ ѷ (1997) ▲ᶾ њҌȴ ѷ (2005)∂ӴПɦ

ѬѬ Ӣᾬ П ḊЮ ц иέ ӣɧȲṼ ֮ Ӕ ᴩ ȴ 

 Ѭ ▲Ѡᾎ…Ṽ Ѭ Ѡᾎ ⁄Ɏ ֿ 0940015591 еᵫɏцᾈЎȳ

ᾜцѬ Ѭ ⁄Ɏ ֿ 0930095744 еᵫɏ ᴩ ц ▲ȴ 

 

4. Ӣ ▲Ѡᾎȸ 

A. ѬӢ ᾬ 

 A.  

 Ѡה ứ ֮ᾭᾓᴖứȲ ֥ᾼ ▲Ѡᾎֽϯȸ 

ᾎȸὑ вὍ ( )ѿᵮі ϤȲ֢ иᵑ 2

ẓȲὍ 3 ỏȴ צ 10 cm × 29 cm 16cm × 36 cm Ẓ ȴ 

֮ ᾎȸϭ  ḛ Ἠ Ȳ֯ МȲὍϤ П ȲѿᵮіМЊ₤

Ϥ Ṱ ẓМȲױⱢצ ᾼ ѠᾎȲҠѿ ḆҒᶙ ᾼ ◙ȳ

ᾜȳ Ἠ ☼ᾈЎᾼ Ѭ Ȳד Ẕ҃ Ѡᾎ ▲ ᾼ
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ЛṜȴẔ  Ɫ 5 mȳ Ɫ 30 cmȲϤЀэ Ɫ 8 cm × 12 cmȲ

ӭЄЊⱢ 1 cmȴ 

Ἤצ ҵȲᶁѿ ᴯד ὁ ￼ȳ ∟ Ὅȴ 

 

 B. ṙ  

њ ᾎȸѻ ӣὑ ṙ ѿц ᾬᾼ Ȳѿ 1 m
2Ɫ ȴҫҵֽ

Є ⁄ѿ 1cm
2Ɫ ȴ 

ᾎȸὑ вὍ ( )ѿᵮі ȳ ϤȲὑ֢ иᵑ 2 

ẓȲṳὍ 3ỏȴ צ 10 cm × 29 cm 16 cm × 36 cm Ẓ ȴ 

֮ ᾎȸϭ  ₨ Ἠ Ȳ֯ МȲὍϤ П ȲѿᵮіМЊ₤

Ϥ Ṱ ẓМȲױⱢצ ᾼ ѠᾎȲҠѿ ḆҒᶙ ᾼ ᾜȳ

Ἠ ☼ᾈЎᾼ Ѭ Ȳד Ẕ҃ Ѡᾎ ▲ ᾼЛṜȴ

Ẕ  Ɫ 5 mȳ Ɫ 30 cmȲϤЀэ Ɫ 8 cm × 12 cmȲ ӭЄЊ

Ɫ 1 cmȴ 

Ҡѿ ứ ∟ ὍȲ ᾎ ứᾬ ⁄ѿ ᴯד ὁ и ֝

ὍȲӑ ứ⁄ѿ 70% ỆứȲ ֫ ⅍ѿ ứẔ ȴ 

 

 C. ѬӢὖ ȸ 

 Ѭ ҠиⱢ☼ Ѭה ѿц ѦѬ (ֽȸ ᾜȳᴃ ȳ ȳ ֮)Ȳ Ѡᾎ

Ṽ ἤ Ѡᾎȴ☼ Ѭה ѻ Ṽ (82)ד1993 ֿ 02198 е

ᵫ NIEA E801.30TɦᾈЎἉ ѬӢὖ Ѡᾎɧ ᴩ ȲẔ Ѡᾎц’׀Ȳиᵑ

ֽϯȴ 

 (1) Ѡᾎȸ 

 ὑ ☼ ≡ ֯ᾘỴѬ 50еивȲѿ ᵄѫ Ȳ 2 Ȳױ П

ЄЊⱢ  ֢ 50еиȲ ѿЛ ѱ Ȳכ Ὼ ѿבӁ Ȳכ иⱢ 24

ӭɎmeshȲḕеи 9 Ȳ эЄЊⱢ 0.595mmɏПҼ ȴѬכ ὖ Ԓ֯

ϯ ὍϚ Ȳԛ Ӱ ậᴟỴ ȲѿṮ иѬ ὖ Ѭ☼☼ṛȴ Є₤ᾼѬ

ὖ ѿ ІᶈậȲᴖ Њ₤ᾼѬ ὖ ⁄ѿѪ ᾊѬ Ẕậҏȴ 

 ὑ ѦѬ Мṿӣ D-frameѬ ȲҠ֯Ѭ Ӣᾼ ᾜȳᴃ в ᴩậ

ᵂȴ֯ậ Ѭ ПМ Ԛ ᾼậװ3 ᵂ (jabs or kicks)ȸ (jab)ᾼậ ᵂ╥Ӧ

Іӣϩ֮ ᵶӢᾬᾼ ֮ПМ 0.5 mᾼ᾿ ȷ (kick)ᾼậ ᵂ⁄╥Ԓ

ІὍ ֻȲ ∟ Іϱ 0.5 m
2
 вᾼӢᾬȴḕ ậװ3 ᵂП∟Ȳ ậ

ᾼὧᴫ Ӧ ȳ☼ ᾼѬ֯ М ♃ϡẞϮװȴֽὨ Ӣ  ᾼ Ȳ Ἱ Мᾼᾬ

∟֯ҫϚ ֝ ₤ᾼ ֮ПМ ậ Ϛװȴ֯ ♃ế ᶙӢᾬП∟Ȳ Є₤ᾼ

ѱ Ȳ Ἤ᷄צẞᾼӢᾬὍẞ Ӑ Мȴ Є₤ᾼѬ ὖ ѿ ІᶈậȲᴖ

Њ₤ᾼѬ ὖ ⁄ѿѪ ᾊѬ Ẕậҏȴ 

 ȸ׀’(2) 

 ПѬ ὖ Ԓѿ 70% ỆứȲ ֮ ѡ ∟Ȳ ֫ ⅍ ứи ȴ

Ӑ ϱ ȳ֮ ц ῏ֿ֤ȴ ₇֯ 10ѡвᶙכ ứц ȴ 

 

 D. ֤ ᵂц ứȸ 

 Ἤ П Ṽ Ώ ╢ ѻ ᾼɦ2008 ү ᾬ ֵ ἤ̦.ᾬ ֤ ɧ(2008) ȳ

МҶׁשṅ Ӣᾬֵ ἤׁשṅМїПү ṙ (http://shell.sinica.edu.tw/)ȳМҶׁשṅ

Пү (http://fishdb.sinica.edu.tw/)ȳᴩ╜ ỗ ὑМ Ӗ ד 98 3 ѣ

4 ѡ Ὥ ֿ 0981700180 еᵫПɦ’Ṏ Ӣ ᾬ֤ ɧцѬӢὖ ֤ ᵂṼ

http://fishdb.sinica.edu.tw/
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Ώ ╢ ѻ ᾼɦ2008ү ᾬ ֵ ἤ̦.ᾬ ֤ ɧ(2008)ȴи ѻ ᴕ☿ӥ(1962)ȳ

Ў֥(1985)ȳὲѤ(1978)ȳ (1993)ȳ Ἤ(1996)ȳ (1997) ṅשׁ ᵫȲ ᴩ֤ ᵂ

ѿцᵒᵑẔ צ ⇔ȳ צ ц’Ṏ ȴ 

 ∟ ӣ Hilsenhoff Пּד Ӣᾬ╓ (FBI) ᴷѬ Пצ ᴆ╬(Hilsenhoff , 1987)ȴ 

 
 

B. ѬӢ ᾬ 

 A. ѬӢ Ѭ  

 Ҕ╗ѬӢ ᾬȳѬ ᾬᾼ цẔ П ȴ ▲Ѡֽהϯȸ 

 ὑ ◙ ֮ ▲ вᾼѬМ ᾬцѬ ᾘỴ 1еѐв ᾬ ᴩ ḇ ᾬ

▲ȲҔᵶ Ӣȳ оц П ȴ 

 

 B. ứц ᵂ֤  

 ᾬ֤ ц֤ ѻ Ṽ ɦFlora of Taiwanɧ(Huang et al., 1993-2003)ȴ П ᾬ

ϚϚԝҏȲṼ דּ П ֿ֤ӕ ᶧ ᶧȲ ϱМ֤Ȳṳ ὙӢ ἤ(

ЂȲ1987Ȳ1980ȷ ∂ὕȲ1971Ȳ1975ȷ Ȳ1960ȷ Ȳ1993)ȴ צ ᾬП

ứ⁄Ṽ ѝо ᾎ(М׀’ Ӗ ד94 2ѣ 5ѡ Ϛ ֿ 09400017801 )МἬ

ứ⸗ צ ᾬȲѿцᴩ╜ ’ еᵫПɦ ᾬӢ ᴷᶾ ɧ(91.3.28

ֿ 0910020491 еᵫ)Ἤ ɦ ֮ צ ᾬ֤ ɧȴ 

 

C. Ѭ Ѭ  

 Ѭ ѿӡӒ (Kemmerer) Ѭ ἨЛ ᴼ ה ᾈ Ἠ Ѭȴ

Ѭ ֪І ứиⱢ Ѭ ứц ⅍Ѭ иέẒЄ ȴ Ѭ ứѻ ѿ

Hydrolab(mini sonde 4A, USA) ứ Ѭ ⇔Ɏ∟ ȸ ⇔ɏȳ (DO, dissolved 

oxygen)ц (pH) Ѭ ȴ ⅍Ѭ иέѻ Ѭ ֫∟ ϚḔᾼѬ

иέȲẔ ӭҔᵶ ⇔(turbidityȷᴩ╜ ’ Ἤ( Ἤ)Ȳ

2005a)ȳ Ệ (TSS, total suspended solidsȷ ἬȲ2003a)ȳо (COD, 

chemical oxygen demandȷ ἬȲ2007a)ȳӢо (BOD, Biochemical Oxygen 

Demandȷ ἬȲ2001)ц (Cha, chlorophyll aȷ ἬȲ2004) Ѭ ╓ ȴױ

ҵⱢצ Ϡ Ѭ Ἁ ᾬᾼ …ȲӼ ѬМ  (NH4
+
, ἬȲ2005b)

(NO3
-
)ȳṸ (NO2

-
)ц (PO4

+
, ἬȲ2003b) ᴩиέȴ 

 ∟ ПᾈЎᴆ╬╓ (RPI)Ɫ в֢ ’цד ᴯ ṿӣᾼᾈЎѬ ╓ ȴ

╓ױ Ϟ Ӧүנ Ѭᴆ╬ṮᾙἬᴞӖע ד65 ᵛіӣᴞѡӐᾼᾈЎᴆ╬и ᾎȲẔ

ế ии ֽϯῶἬӱȴRPI Ɫ Ѡᾎ ὔ Ȳҳ ד ȲRPI

Юὑ1ᴟ10П ȲҠṿӖ ὔ Ѭ П оȴ 
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D. ϢⱢᵓӣ ₤ 

ϢⱢᵓӣ(Utilitarian)Ҡᾛ╓ ֯ Ἠ ᾬẁϢ ᵓӣᾼ ϱȴ֯ ү ᾼᵅ

ἸἨМ Ἰ ֮ Ȳ ֵѬ ֮Б ӣ ֢ ♄ ἬἨᴞ Пậ ֮ȴӐׁש

ṅ ֢֯ ◙ ֮ ▲ ПϢⱢᵓӣᾭᾓ ᴩи ȲϢⱢᵓӣᾼᵒ Ṽ ӭ

▲ἨЀ ᴩȲẔᵓӣ ₤иⱢ̻ȳ̼ȳ̽ȳ̾ȳ̿ Ȳ Ӧ̻ᴟ̿ṼᶧῶӱϢⱢᵓ

ӣ ⇔ ЄȲ в ֽϯῶȸ 

ᵓӣ ₤ ᵓӣ ⇔  

A Ἠᵅ⇔ᵓӣ 

ṿӣἨѬ ậʟ ֮ṳ ϢⱢṿӣȳ֮ ᴯ  Ὼ

ỰӖᴖ ѾᶙԓḥצϢ ȳἨҬצю ֮ỰӖ Ɫ иӢ

♄ӣѬȴ 

B ᵅ⇔ᵓӣ 

ӱ Ӣ Ἠ Ṏʟ ֮ ᵂⱢѬ Ӣ ӱ

ȲצṷБ Ӵ Ḕ Ἠ ⱢӢ Ṏ ἬȲ כ Ἠ

ᵅ ϩȴ 

C М⇔ᵓӣ 

Ѭ ԏἨ₣ ʟӻ ―ᵓꜙᴟ ṞҠ ὔẞ Ȳ ᵂⱢ

Ӗ ԅ ἬȲצ Ḕ Ἠ ү еԚ ╟ȴϷצ и֮

ԏⅎ юᵀ ӣ ԅ ₣ ȴ 

D ⇔ᵓӣ 

ȳ ȳᾚ ȳ♃ ʟ ◙Ѭ Ἠ ֮ ỰӖṿӣȲҔ

╗ἼѬіѬӣ Ἠ ȳ и ֮ Ѭᾇо Ɫ♃ᴪᵾἨ

כ ᾄᴃἨᾚ ᴃȴ 

E ᶙԓᵓӣ 

Ѭ ȳ⅔УἨ ֪֮ᵓӣᴖḂ ʟ֪Ɫנ ӣ ᾼӢ

♄ӣѬẃ ᴖ Ѭᾇоȳ֪Л֝ ֪ Ѭ ░ Ἠҏ Ὑ ░

Ѭ ȳἨ ֮ᶙԓϢЏо ⱢᾄᴃἨᾚ ᴃȴ 

 

E. Ӣᾬ и 

Ӣᾬ иȸ Ӑϱױ ᴷѠה╥ѿ ӢѬӢӢᾬᾬ Ἠּד( ȳἉ

ȳѬӢὖ ȳѬ ᾬ)ȳѬ ╓ цЁ֮ᴞ ⇔ г ӭȲиᵑӦ ▲

Ἤ СϚ П Ȳ֢ П ᵅ 0иᴟ 3иȲ ᵅῶӱᾬ ȳ(דּ)

ᴆ╬ ⇔Ἠᴞ ⇔ ᵅȲԛӦг ӭП и( 18) (2008 Мḋ Ϣ)

ᴩ֢ ֮ᾭᾓ ᴷ Ȳ в ֽϯῶȸ 

и Ӣ  ӢἉ  Ѭὖ(ּד) ӢѬ ᾬ Ѭ ╓ (RPI) ᴞ ⇔(3) 

3 ʨ5 ʨ5 ʨ5 ʨ5 2.0ѿϯ ӑ( )ắᴆ╬ 75-100 

2 3-4 3-4 3-4 3-4 2.0~3.0 ⇔ᴆ╬ 50-75 

1 1-2 1-2 1-2 1-2 3.1~6.0 М⇔ᴆ╬ 25-50 

0 0 0 0 0 6.0ѿϱ ᴆ╬ 0-25 
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ϡȳ иЏ Џᵂ☼  
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◑ȳ  Џᵂ☼ ⇔  

 

 

ԓ ◙ ֮- ▲Џᵂ☼  

 

2012 10

2012 11 - , ,
( )

2012 12 ( ) ( )

2013 01 - , , ( )

2013 02 - ( ) ( )

2013 03

2013 04 - , ̨ ̩

2013 05 - ,

2013 06 ( )
̡

2013 07 - ,
̨ ̩

( )
( )

2013 08 - ,
̨ ̩

-
HOBOPendant

2013 09 -

 

ԓ ◙ ֮- ▲Џᵂ ⇔ 
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ȳ ׁשṅ Ὠ 

Ϛȳ ֢ ȳѬ цѬӢӢᾬ ▲ 
 ӭ›ӐׁשṅБ 11 ◙ ( Ӏʟּר ◊ ȳЄ Ѝ ◙ȳ Ѝ

◙ȷ⅜ὧ ʟӞ◙ḋ ◙ȳ ҁḋ ◙ȳ ҁ ◙ȳ ◙ȳХ Ѭ ◙ȷүὧ

ʟӞ ◙ ◙ȳ ȳ ◙) ᴩϠּוủ(101ד 11-12ѣ)ȳҍủ(102ד 1-2ѣ)ȳ

╡ủ(102ד 4-5ѣ)ц ủ(102ד 7-8ѣ)ҳủ ▲Ȳ ▲ Ὠֽϯȸ 

 

1ȳּר ◊  

A. ֮ ᴯ ц ȸ  
רּ ◊ ᴯὑ Ӏּר ṍṭв( 1Ȳῶ 4)ȲᴯὑЍ вϚ Ѝ ȲỮ ὑ

ᴞ ◙Ȳ ҳỂ ỴѿЁ ⱢѻṳѿӲӐּד ᾬⱢѻȲᴫ ỴצϚ

үȴ Җ ЍịὭ֮ иⱢ Ȳ⁮ ⁄ѻ ⱢὭ֮Ȳᴫ ⁄ Ẓצ Њᾼ

ᵅ ֮Ȳὧ ⁄ѻ Ɫ ֮ȴ М ϠצϚ ϱᾼ◊ ȲѬ Ϛҙᾼ ϢⱢ

ᾼ ῧἬ Ȳ ֵ דּ Ϸ֯ ϱ ȴ◊ Ѭ ȲἉ ѻ

ѿἉᾇⱢѻȲѬ Ἁ ᾼ◙ѬȲϷ ҳỂЄ ᾼ​ѬȴѬӢ ҳủṳ Ὑ

оȴ 

 

B. Ѭ ȸ 
Ѭ ᾼ ὨȲּר ◊ ҳủᾼᴆ╬ ⇔ RPIⱢ 1ȳ2.25ȳ2.25ц 2.25Ȳ

ὑӑắ( ắ)ᴆ╬ ⇔ц ⇔ᴆ╬ ⇔Ȳ ὙϠּר ◊ ὑѬ ṏֻᾼᾭ ȴ ṓῶ

5ȴ 

 

C. ѬӢӢᾬȸ 
Ӑׁשṅҳủ ▲ȸԚ ד5ּ 8 Ȳ ẔМ 4 (ᴾ ᾼ 50%)Ɫ ᾼ

ἤ− ѹᴚ Ἠ ἤᾼҵẃ ( ӧ Pterygoplichthys pardalisȳҼ Ѐ ‍

Oreochromis niloticus niloticusȳ ᴥ ′ Amphilophus citrinellusȳ Channa 

striata)ȲᵀϷצ Ӣ ҙ Њ (Puntius semifasciolatus)ʟ 2012 Ѭ ӫמּ Ὼắ

Near Threatened (NT)ȳӭ›Б῀ иӁὑ⁮ ц⅜ὧ֢֮ ☼Мϯ Ѭ ȲắѬ

ᴆ╬цЄ ṿӣ Ȳ Б ṓכ Ӣ ᾼЊ₤ ȷ (Rhodeus ocellatus 

ocellatus)ʟᴥ Њ₤ ȲᵀӢ ᴩⱢ ȲҠ ӣ ȲϷ╥ ᾼֻ ḊȲ

ӂ֮Л ц ắᴆ╬Ȳ юМᾼȳṳẓצ ᾼӢ ᴩⱢȲ

Ȳכ −  ᾼ ᵜ ȲᴼϤϡήṙ( )ᾼѬ МȲ ᵜ ὑϡήṙв Ȳ

’ắẞ҉иᾼױ ȲԛӦ ϱ› Ȳ ᴖᶙכắ ц оᾼ ᶧȴ о∟ᾼҁ

Ь ὑϡήṙᾼ Ȳᵓӣϡήṙᾼẻᵮ ȲӼ ẞἬ ᾼ Ȳ᾿

ẞᵜ о◔ ȲИ ϡήṙȲҏҟ Ȳ ҫϚ ◕ᾼӢ♄ȷ ᵭ ῲ

(Rhinogobius giurinus) ὑᾈЎ ☼ȳ ᾼ Ӱế Ӱ Ȳ֪Ẕ оⱢᵮ Ȳ

ᵗὑ≡☼Мצ ȳṳ ᵜ  ֯Ӱ ϯȷ (Hemiculter leucisculus)ʟ╥ᵅ Ἰ ṓП

Ȳ ὑ ☼ȳ ᾜцѬ Ѭ Пϱ Ȳѻ ȲϷ ᾬ

ȳӧ цѬӢὖ Ȳ ϩц ἤ Ȳ ᶴ ᴁ ПѬ ȴ 

Ἁ Ӣᾬ ד6ּ 6 Ȳ Ϡ ṓᾼ ṙ Ἁ ӢᾬֽӰӥ (Sinotaia quadrata)ȳЊ

(Austropeplea ollula)Ȳ צ Лὔ ᾼ Ѐ┘ ( Gyraulus spirillus)ц ὑ

ᾜȳѬ ȳᾈЎМȳϯ Ἠ ẓ иѹѬ☼ ӂ ПᾈЀ ᾼѡӐᾋ (Macrobrachium 
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nipponense)ȲױҵȲӐׁשṅϷ ү ᾼӐЁ ȳ Ӣ ЄȲᵀῺדẃБ

ҵẃ ђᴫ (Trachemys scripta)№ ᴖ юМᾼ (Mauremys sinensis)ц иᵉ

ὑү ȳѡӐȳ ȳ ⁮цМ Є ȲᴫᵄᵓṸ⁮ ӼצиᵉȲ Б ֵ і

ᾼМ (Pelodiscus sinensis)ȴ 

ѬӢὖ 5ӭ דȲּד12ּ Ӣᾬ╓ (FBI)Юὑ 1.45-5.50Ȳ ὑ Ṿ(excellent)ᴟ

ֻ(good)Ѭ Ȳ ṓⱢ דּ ChironomidaeȳԊᾄ דּ Notonectidaeȳ דּ Culicidaeц

ҳ דּ BaetidaeȴѬӢцѬ Ể ᾬ ד4ּ 4 Ȳҳủ ṳכ Ὑ Ȳᵀ

Є ᾼ (Nelumbo nucifera)צὙ ц░ ủ ᵑȲᶮכ ᴥȴ֢ᾬ ֤

ṓῶ 6ȳ7ȳ8ц 9ȴ 

 

D. Ể Ё֮ᵓӣ ᾓȸ 
רּ ◊ ᴯὑ Ӏּר ṍṭȲỂ Ё֮ᵓӣ ᾓ ⇔ד102 ▲ṳ Ὑ

оȴӦ ╦ ᵒ Ȳ Ё֮ᵓӣѻ ҳЄצ ȲиᵑⱢὭ֮Ȳ ὑᴞ ⇔ 3ȴ

Ẕװ  Ὼצ 3 ЊѬᴃȲ ὑᴞ ⇔ 1ȴ Ϯ Ɫ ֮Ȳ ὑᴞ ⇔ 2ȴҫҵӼצю

ᾼ ֮Ȳ ὑᴞ ⇔ 1ȴṓ 1Ȳῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ C(М⇔ᵓӣ- Ѭ ԏἨ₣ )ȷּוủцҍủ ▲ Ӣᾬ

иҒ Ɫ 15ȳ13ȳ11ц 10Ȳῶ 11ȴ 

  

 

2ȳЄ Ѝ ◙ 

A. ֮ ᴯ ц ȸ  
Є Ѝ ◙ᴯὑ Ӏӥ в( 2Ȳῶ 4)ȲЄ Ѝὧ Ѝ Ȳ ׄ ᴫ ᾼ а

ׅ ȴỂ Ữ ὑᴞ ₤ ◙Ȳᵀ֮ ЊṳБ ҒϱѬᾇУṳצἼѬ

Ȳ◙Ѭ Ể ỰӖӣᵂѡ Ӣ♄ц ṑ ӥӣѬȲ ӱѬ ד ȴ◙ѬЄ

и ἼṛṿӣȲю ◙ѬӦѬᾇУϚ ♂Ѐ☼ҏ∟Ȳ Ϥὧ Ṟ ϯ Ѭ ȴ ◙ᴫ

цҖ ѻ ⱢὨ Ȳ Ṟ ц⁮ Ɫ аׅȴ Лứ ϢЏצ Ȳҳủṳ Ὑ

оȴ 

 

B. Ѭ ȸ 
Ѭ ᾼ ὨȲЄ Ѝ ◙Ẓủᾼᴆ╬ ⇔ RPIꞋⱢ 1Ȳ ὑӑắ( ắ)ᴆ╬

⇔Ȳ ὙϠЄ Ѝ ◙ ὑѬ ṏֻᾼᾭ ȴ ṓῶ 5ȴ 

 

C. ѬӢӢᾬȸ 
Ӑׁשṅּוủцҍủ ▲ȸꞋ ԉᴶ ȷᵀ╥Ἁ Ӣᾬֵ ד9ּ 15 Ȳ Ϡ ṓ

ṙ ᾼ (Thiara scabra scabra)ȳ (Tarebia granifera)ȳ (Melanoides 

tuberculatus)ȳ (Stenomelania plicaria)ȳЊ ȳ (Physa acuta)Ȳ צ юṓᾼ

Ѐ┘  (Gyraulus spirillus)ȴ ӧצ ᾼ ᾋ (Macrobrachium asperulum)ȳ

ᴏ (Caridina formosae)ȳ ᴏ (Caridina  serratirostris)ȳ צ Иד2007 ⁮

Иצѹюṓᾼ Ṛ ᴏ (Neocaridina sacca)ȲױҵȲ ῶӱѬצ ᾼ

דּ ѫ (Geothelphusa tsayae)цἮѫ (Candidiopotamon rathbunae)ȴ 

ѬӢὖ 3ӭ דȲּד8ּ Ӣᾬ╓ (FBI)Юὑ 2.00-5.00Ȳ ὑ Ṿ(excellent)ᴟֻ
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(good)Ѭ Ȳ ṓⱢЗ דּ Corduliiaeȳм Cordulegastridaeц דּ דּ Chironomidaeȷ

ѬӢцѬ Ể ᾬ ד3ּ 3 Ȳ ϠѬУ Лứצ цṑ ӥן ᾓȲҳủ

ṳ Ὑ ȴ֢ᾬ ֤ ṓῶ 6ȳ7ȳ8ц 9ȴ 

 

D. Ể Ё֮ᵓӣ ᾓȸ 
Є Ѝ ◙ᴯὑ Ӏӥ ȲỂ Ё֮ᵓӣ ᾓ ⇔ד102 ▲ṳ Ὑ оȴ

Ӧ ╦ ᵒ Ȳ Ё֮ᵓӣѻ ҳЄצ ȲиᵑⱢὭ֮Ȳ ὑᴞ ⇔ 3ȴẔװⱢ

∂֮Ȳ ὑᴞ ⇔ 0ȴ Ϯ Ɫ ֮Ȳ ὑᴞ ⇔ 1ȴҫҵצѬᴃȲ ὑᴞ ⇔ 1ȴṓ

2Ȳῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ D( ⇔ᵓӣ- ȳ ȳᾚ ȳ♃ )ȷּוủцҍủ ▲

Ӣᾬ иҒ Ɫ 11ȳ11ȳ13ц 10Ȳῶ 11ȴ 

 

 

3ȳ Ѝ ◙ 

A. ֮ ᴯ ц ȸ  
ὑ ѝо₤ ◙ȴӐׁשṅ Ϛủ(ּוủ)Ϟ ЍḔ Ѐ ᾼ ẖ◙ ᴩ

▲ȲT ѡ∟ Ѝ ц ЍӢ ṎМї ֥ᵂ∟Ȳҍủ ▲ ҒϠɶӰ е ɷ(

3Ȳῶ 4) ȴױ ᴯὑ ẖ◙⁮ѠȲ Ѝ М∟ѠȲӰ е ›ѠѬ ȴ ױ Ѭ

цѬ ѻ ẃᴞῂ ПӖӢ ѬȲᵀѬ Ѝ ЬצЛюᾼ ◙ Ѭ ϤȲṿ Ѭ

צ о цṷ ẰȲᵀ╥ иѬ Ь ȴ 

♀◙ᴯὑ Ӏ Ѝ Ѝὧ ◙ׅ ( 3Ȳῶ 4)Ȳ Ѝ֮ᶮ╥ ᴍ

֮ד Ȳ Ἁ ᾼⱵ Ἤ Ȳ֯כ Ӱᾼỵ М Ҡṓ֮צϯ◙Ѭ ҏȲ

ᶮכЛю ◙ȴ֯ ЍḔ ϤЀ ҿ ϚЄѬצ Ȳᴃ Ϛ‏ϥṔצ ȴᴃ М

ᾼѬᴯ ủ Л֝Ȳ ░֢ ȲẔѬ ᾼẃ ╥ẃᴞϱѠᾼϚЀ ӭУȲ֤Ѣɪ

♀◙ɫȴ ẖ◙ᵛὓѡ Ѝὧ ֵ ỵ ᵐ◙Ổצ ᴖҏȲḣḣЛ ȲҺṎ ӢȲ

ӂ ȳẞ ϢȲ ֽӉᾰᾼᴨ Ȳ‌ Ѝ ȳҒϱЍ ֵ Ổ ᾼᵐ◙Ȳ

ᶇױ ᾼ֮ ɦ ẖ◙ɧȴֽЭȲ֪Ɫ ạᾼ Ȳẞ ֯ Җ ЍЀ ᾼ

ӭУ֯​ủỮצ ᾼᵐ◙Ổ ᴖҏȲֽ ד2012 6ѣ 12ѡ ѡЄ​Ȳц ד2013

∟Ϛủ ▲∟ᾼ 8ѣ 29ѡ֯ ѡ ​ ∟◙ѬИ ҏȴ 

֪Ɫ֮֯ῂ ( Ѝ ц ЍӢ ṎМї)ᾼ ȲӐׁשṅӐד⇔ Ở ֯

֮ῂ й֥ᵂȲ Ѝ֮ Є ᾼ ◙Ӣ ᴩ ȳׁשṅц ᴞᶺ

ȴⱢ ᴩ֮֯ῂ ᶳЏṥׂ ЏᵂȲ Ѝ ◙ ֪֮ ᴯ ц ֮Л֝ и

ⱢϮ ȸҖ Ѝȳ⁮ Ѝцᴫ Ѝ( ṓׁשṅ Ὠ ҳ )ȴ 

 Җ Ѝ ◙Ѭ ѻ ẃᴞ ♀◙ҏѬЀȲ Ὼв ֵⱢϢЏѬᾇ Ȳ

ֵᴯҵẃ Єṍ ȷ 

 ⁮ Ѝ Ὼ Ѝ ᾬ ȳ Ѝ Мц Ѝ ᴞ е ȲֵⱢϢЏ ц и

Ɫᴞ ᶩȲⱢ ȳ ȳֿ З ȳ ѫᾋ ц қ ȷ 

 ᴫ Ѝ⁄ѻ ϡצ ȲҔᵶЬ ὑᴞ ☼ᾼᴍד Ч (Ɫ қ

цᴏ )цБЄ и ϢⱢᵓӣ( цѬᾇᴃ)ᾼḘ ◙ (Ɫ ц Ự

)ȴᴍד Ч ֪ᴯ ѹ ὑ Ѡц ᴞ е Ȳ и Ѝх

ᵓӣ Ɫԅ ҵȲӭ›Ь ᴞ ☼ ֮ȴḘ ◙ᴯὑМЍЄ ѝ ᴫҖѠּפ 100

еѐȲ ӴМЍЄ ȴ ◙ѬӦ Ѝᴫ Ѝ Лד ҏȲѬ ЛЄӑ כ☼



 24 

ȴ֯ ӂ ᾼЍ Ӗצ Ѭᾇ֮ὰᾼצ ὔԅ ц Ȳṳ ◙Ѭ

Ɫ ӣц ṿӣȴᴖ֯Ѝ ỴḘ ӻ צ ◙Ѭ ҏȲ◙ѬϷӑ כ☼

ᴖ╥ ☼∟ḥϤḘ ȴӖ Њ ᾼЍ Ḙ ᵓӣѬᾇц ӰѬᾇоᶮכϡЊ

ѬᴃȲṳ ∂ ὔᴎ Ȳẁ›ẃ Ѭц ᾄᾼӖ ṿӣȴ 

ӭ›Б ֵ ◙Ӣ ȳ ◙☼ цῂ Ṏ ( ṓׁשṅ Ὠ

Ϯ )ȲṳБ ᶙכɶ Ѝ ◙Ӣ ѬӢӢᾬ ɚ ▲њҌɛɷϚ Ȳᶦ

֮֯ᶳЏ ֮ ᾼצ ◙Ӣ ᴩᴞᶺ цṥׂ’ ȴ 

 

B. Ѭ ȸ 
ẖ◙ּוҍủ ▲ ЬⱢ░Ѭᴖ ȷӰ е ҍȳ╡ủ ủ ▲ᾼᴆ╬ ⇔

RPIиᵑⱢ 3.5ȳ3.5 ὑМ⇔ᴆ╬ ⇔ц 2.25 ⇔ᴁ╬ȲẔМҍủ ╡ủᾼ (NH3-N)

Ɫ 2.09ц 1.58 mg/L ὑМ⇔ᴆ╬ᾼ ⇔Ȳ ὙϠױ ắẞϠӖӢ Ѭᴆ╬ᾼ ȷᴖ

◙Ѭᾼᵅ ἤцӢ♄ᴆѬᾼѬ Ϸṿ ױ ᾼ (DO)2.12ȳ4.01ц 3.71 mg/L

ὑМ⇔ᴆ╬ᾼ ᾓȴ ṓῶ 5ȴ 

ᴖӦ HOBO Pendant ⇔ ⇔   П Ѝ֢ ПѬ ц ⇔ ӱȲ֪

◙Ѭ ЄЊȳ ◙Ѭ ц ⇔Л֝ȲᴖצἬЛ֝ȴẂֽ֯Ӱ е Ȳ6-7ѣ ӱ

ѡ ֯ḕщצ ᾼ оȲӪщМрὙ ѡ ҒȲᵀ╥Ѭ ứṿѬ ֯

25.7-26.1 ѫП ứȷᴍד Ч ᾼ ◙ Ἰ Ѭ ЊȲ֪ױ ὔắẞϱѠ Ѥ

Ἠ ԏ᾿ ȲѬ ֯ ⇔ Є ϱсȲ֯ 25.4-28.2 ѫП ȷᴖḘ ◙П

֯ҙЍ Ṃ ԅ ᾼЊ Ѭᴃ(Ѝх Ѭӣ)вȲѬ ứᵀҠ Ѝх

Ѭᴃ Д Ȳᵀ╥Є ϱ ᴍד Ч ᴿȲ ὔắẞϱѠ ԏ᾿ ȲѬ ֯

⇔ Є ϱсȲ֯ 23.8-34.6 ѫП ȴӦ  ȲҠ ủ Ѝ ◙ ᵅ

Ɫ 23.8-25.7П ȴ 

 

C. ѬӢӢᾬȸ 
 ẖ◙◙Ѭὑῂ вꞋⱢϢЏо Ȳ ԉᴶѬӢӢᾬȴᴖӰ е ᾬ ▲Ԛ

ד2ּ 3 ȲẔМ Ϛ ᾼװ (Eleotris fusca)ʟ ֢֮ ☼ἨᾈЎӑắ

ᴆ╬ᾼМϯ ѿцᾈЀ Ҡṓȳ Ѭἤ ѬМЊ₤Ἁ ȲӢ♄ὑᾈЎцᾈ ᾼἉ Ȳ

֯ᾈЀἨ Ϥᾈ☼ᾼϯ Ѭ ȲѿцצᾇḘȳ ế Ӱד ᾼ Ѭ ȴױ

ҵȲЄ Ɫҵẃ ( ᾼ 50%)ᾼ (Gambusia affinis)ʟẔ ὑ ᴆ╬ᾼֹוắ

ϩ ȲҠѿ֯ᴆ╬ᾼѬ Ἠᵅ ᾼ ϯӢ׀ȳ ᴚ ἤȲѿ ᾬȳֽЇЈ

ПѬ ὖ ц Ɫ ȴӦὑⱢϠ ІПӃᴧᴖі Ӑ ȲẔ Є

Б כ ᾼᵜӢ‌ ᾼ ҷȲᴖ Ѿ ȷцҵẃ ᾼэ ῧ (Poecilia 

reticulata) ʟ ֵ֮ оȲѻ ὑ Ѭ☼ ц ᾋПҵȲꜙᴟ֯Ӏ ᾼϯѬ Ҡ ȴ

э ϩ Ȳṳ ắᴆ╬ᾼѬוֹ Ȳẓ ἤȴ ἤЊ₤ Ȳѿ ȳѬӢ

ὖ цצ Ɫ ȴ 

 Җ ЍϢЏ юѬӢӢᾬȲᵀ╥ ֥Җ⁮ᴫ Ѝ ◙Ἤצ ᾼἉ Ӣᾬ

ֵ ד14ּ 20 Ȳ Ϡ ṓ ṙ ᾼҵẃ (Pomacea canaliculata)Ȳ צ Ӣ

ȳ ȳ ȳЊ ȳ ȳЍ ѳϚ (Assiminea sp.)Ȳц юṓᾼү

(Stenothyra formosana)ȳ Ѐ┘ (Gyraulus spirillus)ȴӧ Ḇ Ϡ‟ Ѝ ѹצ

ᾼ ἤᾼ ᾋ (Macrobrachium lar)Ȳ צ ЄҙӢ ὑ כ Ѭ ☼Ȳ⁯

ϯϚ҅Ȳ╥ ὑ ◦₤ ᾼֿ З (Varuna litterataȲ‟ ┘ )ȴᴖ֯ᴫ Ѝ

ᾼᴞ ☼ᾼᴍד Ч ḆҠ Ѝ צ қ (Geothelphusa makatao)ц

ᴏ (Caridina formosae)ȲцБЄ и ϢⱢᵓӣ( цѬᾇᴃ)ᾼḘ ◙ Ҡ

ֵ ц Ự ȲẂֽ ᾋ ȳֿ З ȳ ѫ∟דњ (Metasesarma aubryi)ȳὭ
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(Scandarma lintou)ȳῑד∟אלњ (Metasesarma obesum)ȳ Ѡ (Grapsus 

tenuicrustatus)ȳӪ Ѡ (Grapsus albolineatus)ȳѪṜ Ѡ (Geograpsus crinipes)ȳ ѫ

Ѡ (Geograpsus stormi)ȳ֙ Ӿדњ (Sesarmops impressum)ȳ ᶮ (Plagusia 

squamosa)ȳṔ Ḙ (Ocypode ceratophthalma)ȳМ Ḙ (Ocypode sinensis)ȳѪṜ

(Discoplax hirtipes)ȳ ֮ (Gecarcoidea lalandii)ȳᴊӪ Ự (Coenobita rugosus)ȳ

Ự (Coenobita brevimanus)ȳ Ự (Coenobita violascens)ȴҠṓ ᾼ

◙֯ ᾼЄ Ӏ БכϠ ѬӢᾬ ᾼ ֮ȴ 

 ѬӢὖ 3ӭ דȲּד5ּ Ӣᾬ╓ (FBI)Юὑ 1.00-6.00Ȳ ὑ Ṿ(excellent)ᴟỮ

Ҡ(fair)Ѭ Ȳ ṓⱢ ChironomidaeȳѬ דּ דּ Gerridaeц דּ Libellulidaeȷ֪

Ӱ е ѬᾇоѬ ᴖ ѬӢцѬ Ể ᾬȴ֢ᾬ ֤ ṓῶ 6ȳ7ȳ8ц 9ȴ 

 

 

D. Ể Ё֮ᵓӣ ᾓȸ 
♀◙ᴯὑ Ӏ Ѝ Ѝὧ ȲỂ Ё֮ᵓӣ ᾓ ⇔ד102 ▲ṳ Ὑ

оȴӦ ╦ ᵒ Ȳ Ё֮ᵓӣѻ ϮЄצ Ȳ ѻ ᾼЁ֮ᵓӣⱢ∂֮Ȳ

ὑᴞ ⇔ 0ȴẔװⱢὭ֮Ȳ ὑᴞ ⇔ 3ȴ Ϯ Ɫ ֮Ȳ ὑᴞ ⇔ 1ȴṓ 3Ȳ

ῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ E(ᶙԓᵓӣ- Ѭ ȳ⅔УἨ ֪֮ᵓӣᴖḂ )ȷּוủцҍủ

▲ Ӣᾬ иҒ Ɫ 6ȳ8ȳ7ц 7Ȳῶ 11ȴ 

 

 

4ȳӞ◙ḋ ◙ 

A. ֮ ᴯ ц ȸ  
◙ ᴯὑ⅜ὧ ϟֽ Ӟ◙ḋМ ȳ ἉẒ ᾼҖѠȲѿ ◙ ⱢМї Ȳԓ

Ɫפּ  1000еѐȲ Ɫפּ 500еѐ( 4Ȳῶ 4)ȴ ὑ ḋѬ֭₤ ◙Ȳ ◙ᶮכѬ☼Ȳ

ᾘ ὧᴫѠ֣☼ Ȳ иѬ Ȳᵀ╥ẒỴ ᾼѬᾇоȳᾘỴỰӖ Ⱬ ȳ

ᵂᾬ ȳ ᾬᾼᴆ╬Ȳ Ἇϯ Ѭ Л ȴЛϵ› ╥ ѭ Ȳ֮Ȳ

⅜ὧ ╜ἈᴞӖ ד98 еᵫ ╟⅔ ╜ ȲӦὑ Ṏכ ṏֻȲԛҒϱḋӖӼצ

Ԛ Ȳ Ԛ֝ ᴞ Ӣ Ȳ֪ױ Ἀᴞ ד2013 4ѣ ỞеᵫⱢӘϵ’Ṏ Ȳ Ѧԉ

ᴶѠה ѬӢ ᾬȴᵀ╥ ҵϯ ᴆ╬ѬЬ═ ϤѬ֭вȴҳủ ṳ Ὑ

оȴ 

⅜ὧ֮֯Ӣ Ὥ Ὑᾼ ▲ȲӞ◙ḋ ᾬ Ȳ Ϯ ѭ Ȳ

иᵑ╥ (Luciola ficta)ȳ (Luciola sp.)ц (Pyrocoelia analis)ȲẔМ

ᵑᾼ ╥ Ϡȴ ὑѬӢ ѭ ȲӃ Ӣ♄֯ѬМȲ╥ү Ϯ ѬӢ

ѭ ( ȳ ц ￼ )МиӁ ᾼ ȲӦὑϚ ῏ Ɫ

⅜֮ ҍủю​ ѬȲѹ⁮ ֮ ⇔ Ȳ╥Л ѬӢצ ѭ ᾼȲἬѿӭ›ᾼ֯׀

נּ ֵиӁὑМҖ Ȳ ⁮ѿ⁮ᾼ נּ Ȳӭ›Ҭҏ ֯⅜ὧ ᾼϟֽ Ȳ

֪ ֮ױ╥ ᾼ֮ Ἤ Ȳצ֪כϮȸ(1) ᾼ › ◙ ὑ ᾼԆ☼Ȳ

Ғϱ ֮ᾼḘ Ё ϫи Ȳṿ ֯Ѭ 50cmȲꜙᴟϚеѐᾼ ἉȲЛ צ

ᾼ ◙ ҏȲ ᵅϠѬ ȴ(2) ◙Ѭ ֢ ☼Ϥᾼ ѬȲ ѬМ ᾼ ⇔Лᴟ

Ȳ ѿӢ׀ϯҟȲꜙᴟ ẁϠ ( ᾼ ᾬ)ᾼ ᾬʟ Ӣ Ἤ ᾼ

ȴ(3) ֮ᾼḘ Ё Ȳ ẁϠ ᵜȳ оцо ᾼ Ṿ Ἤȴ(⅜ὧ Ӣ

ṎМї: ҷᾼ ◙ѭ Ớ!!)  
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ҵȲᴯὑ⅜ὧױ  ϟֽ Ӟ◙ḋᾼ ֭ЀȲ⅜ὧ ╜ἈᴞӖ ד98 еᵫ

╟⅔ ╜ ȲБ ’Ṏכ Ȳӭ› Ѭ ȲѬ ȳ ԛ Ȳ ѭ ϷЄ

ȲБכⱢ ȴ ╜ἈῶӱȲ Ӑ⅔ ᾼеᵫБẞ Ȳᵀצ ὑױϚ’Ṏ

╜ Б כ ȲḋӖӼצԚ Ȳ Ԛ֝ ᴞ Ӣ Ȳ֪ױБеᵫ ֮ⱢӘϵ’Ṏ Ȳ

ѦԉᴶѠה ѬӢ ȳ ᾬȴ’Ṏ ᾼ Ɫ ֭Ȳԓ  2,150еѐȲ

Ṷ чеᵫᾼ ѦṶ ȲṼ ᾎ 65 5 ứȲ 3 аѿϱ 15 аѿϯ ȴ

(2013/5/28/ὺ / ῏ Ӵ⸗/⅜ὧ ) 

 

B. Ѭ ȸ 
Ѭ ᾼ ὨȲӞ◙ḋ ◙ ( ◙ ╬ủᾼᴆוּ( ⇔ RPIⱢ 3.5Ȳ ὑМ⇔

ᴆ╬ ⇔ȲẔМ DOⱢ 4.24mg/LȳӢо BODⱢ 8.82 mg/L ὑМ⇔ᴆ╬ᾼ

⇔Ȳ ὙϠӞ◙ ☼Ѭ֭ắẞϠ ᾫ Ѭᴆ╬ᾼ ȷҍủᾼᴆ╬ ⇔ RPIⱢ 1Ȳ⁄

ὑӑắ( ắ)ᴆ╬ ⇔Ȳ ὙϠױ ֪ⱢצЄ ◙Ѭ ϤᴖЬצѬ ṏֻᾼᾭ ȷ╡

ủᾼᴆ╬ ⇔ RPIⱢ 5Ȳ⁄ ὑ ⇔ᴆ╬ ⇔ȲẔМ DOⱢ 4.35mg/Lȳ (NH3-N)

Ɫ 3.35 mg/L ὑ ᴆ╬ᾼ ⇔Ȳ ὙϠӞ◙ ☼Ѭ֭ắẞϠ ᾫ Ѭ ᴆ╬ᾼ

ȷᴖ ủᾼᴆ╬ ⇔ RPIⱢ 2.25Ȳ ὑ ⇔ᴆ╬ ⇔Ȳѻ ╥ẔМ DOⱢ

4.40mg/LȴӦҳủѬ ὨȲӞ◙ḋ ◙Ѭ ᵧ ЛϚ ứᾭ Ȳ צ ◙ Ӑ DO

ᵅП ἤҵȲ ὔắẞ ϤѬ ПẔ҃ᴆ╬Ѭ ȴ ṓῶ 5ȴ 

 

C. ѬӢӢᾬȸ 
Ӑׁשṅ ▲ȲԚ ד5ּ 12 ȲẔМ 2 צ Ɫ (Candidia barbata )

ʟῴ Ѭ ȳ ᵅ ᴖ ᾼѬ Ȳ ᾄ ϩ Ȳֵ ֯ᾈЎМȳϱ цќ☼ȳẔ

Єֵ ֻ֯ ᶠȳ ᾼ ѿц ☼ ♄ ȷ ⁄ כ ֮ ֯ ☼

ẒỴᾼ ☼ ȳ ἤȲ Ɫ ц Ѐ (Opsariichthys pachycephalus)ʟῴ

Ѭ ȴ ֻ ὑᾈЎᾼМȳϯ ц МѬ☼ ᾼ Ἠ ȳӃ Ɫ ἤȲ

ѿ ȳѬӢὖ цצ Ɫ ȷכ Ɫ ᴚ ἤȲѿѬӢὖ ȳЊ цЊ Ɫ ȴ

Ẕ҃ 4 Ӣ Ҕ╗ ϩ ᾼ ȳ ц Б ṓכ Ӣ ᾼЊ₤ ҙ Њ ʟ 

2012 Ѭ ӫמּ Ὼắ Near Threatened (NT)ȳӭ›Б῀ иӁὑ⁮ ц⅜ὧ

֢֮ ☼Мϯ Ѭ ȲắѬ ᴆ╬цЄ ṿӣ ȴ ∟Ȳ 7 ( ᾼ 50%)

Ɫ ṳֹוᴆᾼҵẃ ( ȳ ӧ ȳ ȳэ ῧ ȳҼ Ѐ ‍ ȳ Ἦ

ȳϮ╦ѪṜ )ȲҠṓӞ◙ḋ ҵẃ ȴ 

Ἁ ӢᾬԚ ד10ּ 15 Ȳ Ϡ ṓ ṙ ᾼҵẃ ȳ Ӣ ȳ ȳ

ȳ ȳү (Corbicula fluminea)ȳ (Anodonta woodiana)Ȳц юṓᾼ

(Stenomelania tortuosa)ц Ѐ┘ Ȳ Ӑצ ֮ױ֯ד2009 ᾼ ֵ Ṕ

(Angulyagra polyzonata)ȴӧ צ⁄ ὑ ᾜȳѬ ȳᾈЎМȳϯ Ἠ ẓ и

ѹѬ☼ ӂ ПᾈЀ ᾼѡӐᾋ ц ⅔₤ȳϚ ֯Ἁ ⱢӰ ἨḘӰᾼ ☼Мϱ

ȲѬ ᾜᾼֵ ᴏ (Neocaridina denticulate)Ȳױҵ צ иᵉὑү ȳѡӐȳ

ȳ ⁮цМ Є ȲᴫᵄᵓṸ⁮ ӼצиᵉȲ Б ֵ і ᾼМ ȴ

Ἁ ӢᾬֵⱢ ṓ Ȳᵀ╥ ὑ ᾼ Ӣᾬֵ ἤᾼ Ѭ ֮ȴ 

ѬӢὖ 5ӭ דȲּד11ּ Ӣᾬ╓ (FBI)Юὑ 5.00-7.52Ȳ ὑֻ(good)ᴟ (poor)

Ѭ Ȳ ṓⱢֹוᴆἤ ᾼ ᴆἤМוCoenagrionidaeȳֹ דּ ᾼ Pyralidae  ц דּ

ҳ BaetidaeȷѬӢцѬ דּ Ể ᾬ ד5ּ 5 Ȳ еἬ ᾈ М ᾬȲ

Є ϱҳủṳ Ὑ ȲѬӢ ᾬ ᵀֵⱢ о ȴ֢ᾬ ֤ ṓῶ 6ȳ7ȳ8ц 9ȴ 
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D. Ể Ё֮ᵓӣ ᾓȸ 
⅜ὧ ϟֽ Ӟ◙ḋ ◙ᴯὑϟֽ Ӟ◙ḋȲỂ Ё֮ᵓӣ ᾓ ⇔ד102 ▲ṳ

Ὑ оȴ⅜ὧ ϟֽ Ӟ◙ḋ ◙Ё֮ᵓӣѻ ѿϯҳצ ȸ(1) ֮Ȳ ѻ

Ё֮ᵓӣȲ ὑᴞ ⇔ 2ȴ(2)∂֮Ȳ ὑᴞ ⇔ 0ȴ(3)ᾈ☼Ȳ ὑᴞ ⇔ 1ȴ(4) ѬᴃȲ

ὑᴞ ⇔ 1ȴṓ 4Ȳῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ D( ⇔ᵓӣ- ȳ ȳᾚ ȳ♃ )ȷּוủцҍủ ▲

Ӣᾬ иҒ Ɫ 8ȳ12ȳ9ц 9Ȳῶ 11ȴ 

 

 

5ȳ ҁḋ ◙ 

A. ֮ ᴯ ц ȸ 
ὑᴞ ◙ȴᴯὑ⅜ὧ א ҁḋȲ ҁ ҖѠּפ 250еѐȲү 26ὧ

ᴫẒ ( 5Ȳῶ 4)ȴ◙ѬӦе ᴫ Ѝ ҏ☼ϤѬ ȲЍ цѬ Мצ ֵ ṙ ȴ

◙Ѭ☼ ү 26∟ Ἇ Ỵ☼ϯȲ֯ Ἁ Ⱶ ỵϱᶮכѬᴃȲѬᴃѬ Њѹ

МצЄ Ѭ ȴѬ ЄЊ ủ оȲẔ҃ҳủ ṳ Ὑ оȴ 

 

B. Ѭ ȸ 
Ѭ ᾼ ὨȲ ҁḋ ◙ ╬ҍ╡ủᾼᴆוּ ⇔ RPIⱢ 2ȳ1ȳ1.5Ȳ ὑ

⇔ᴆ╬ц (ӑ)ắᴆ╬ ⇔Ȳ ὙϠ ҁḋ Ỵ ◙ ὑѬ ứṏֻᾼᾭ ȷᴖ ủ

Ѭ Є ⁯ᴆ╬ ⇔ RPIⱢ 3.25 ὑМ⇔ᴆ╬ ⇔Ȳ ѻ ֪╥​Ѭ Ể

Ϥᴖ ᾼȴ ṓῶ 5ȴ 

 

C. ѬӢӢᾬȸ 
֪Ɫ ҁḋ ◙ Ѝ Ѭ☼ Ѭ Ȳᴯὑ ЊѬᴃȲἬѿӐׁשṅ ▲

Ҭ ד1ּ 1 ὑᾘ ȳᾈЎϯ цᾈЀ +ᾇἉ ПἉ ἤ ᾼῧṝ ȴ 

֮ Ѭ ЊȲᵀ╥Ἁ ӢᾬЬצ ד4ּ 10 ȲẔМ֪Ɫ צ ứ ѬѬ ц

Ὼ Ȳ֯Ѝ Ѭҏ ᾼѬ вצ ֵἉ Ӣᾬֽ ḦѬѬ ᾼ

(Septaria porcellana)ц (Neritina variegata)ȳ ṓᾼ Ӣ ȳ ȳ ȳ

◙ȲḆצ ֽֿ З (Varuna litterata)ȳ ѫ∟דњ (Metasesarma aubryi)цῑ

њד∟אל (Metasesarma obesum)цᴊӪ Ự (Coenobita rugosu)ȴ 

֪Ɫ Ὼ ỴȲѬӢὖ Ҭ֯╡ ủ 1ӭ דȲּד2ּ Ӣᾬ╓ (FBI)Юὑ

-0.81Ȳ ὑ Ṿ(excellent)Ѭ ȲⱢѬњ דּ CorixidaeцѬ דּ Gerridaeȷ֪Ѭ Њᾈ

Ѭᾇоц Ὼ ỴȲ Ὑ ѬӢцѬ Ể ᾬȲҳủṳ Ὑ ȴ֢ᾬ ֤

ṓῶ 6ȳ7ȳ8ц 9ȴ 

 

D. Ể Ё֮ᵓӣ ᾓȸ 
⅜ὧ א ҁḋ ◙ ᴯὑ⅜ὧ א ҁḋȲ╥ Ὼыӂ◦ Ỵ ◙ȲỂ

Ё֮ᵓӣ ᾓ ⇔ד102 ▲ṳ Ὑ оȴ֯Ё֮ᵓӣ ϱȲҠѿ ẞ

ԚצХ Ȳиᵑ╥ȸ(1)P Є ᾼ ◦(Ңϯ Ȳᴞ ⇔ 0)Ȳ(2) ϡЄᾼὭ֮(ҿ

ϱ Ȳᴞ ⇔ 3)Ȳ(3) ϮЄᾼ Ӣ֮(ϱ МҶ ᾭȲᴞ ⇔ 3)Ȳ(4) Ỵ ỵ(Ңϯ

Ȳᴞ ⇔)Ȳ(5)∂֮(ҿ Ȳצ Ѐ Ȳᴞ ⇔ 0)ȴṓ 5Ȳῶ 10ȴ 
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E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ A( Ἠᵅ⇔ᵓӣ- ṿӣἨѬ ậ)ȷּוủцҍủ ▲

Ӣᾬ иҒ Ɫ 7ȳ6ȳ8ц 6Ȳῶ 11ȴ 

 

 

6ȳ ҁ ◙ 

A. ֮ ᴯ ц ȸ  
ᴯὑ⅜ὧ ⌡╡ ѬṭȲ Ϝ е ҵ Ȳ֯ ὑ е ᾼ П

ὧҖ ( 6Ȳῶ 4)Ȳ֪ е ᴖ ὑ’Ṏ ₤ ◙ȴ ҁ ӭ›ⱢϚṂϢӢ

ᴃȲ ◙◙Ѭ ҏᴯὑ ҁ ȲБ ѬᾇУ Ȳᵀ◙ѬЬӦУ ☼ҏ Ϥ ҁ

ȴӢ ᴃвѬ Ȳצ ᾼѬ Ӣ Ȳѹ ҁ Ϛצ ѬЀ Ѭ☼Ϥ Ὼ

ӥѬ Ȳ ẁѬ Ѭ ȴҳủ ṳ Ὑ оȴ 

 

B. Ѭ ȸ 
Ѭ ᾼ ὨȲ ҁ ҳủᾼᴆ╬ ⇔ RPIⱢ 2.75ȳ1ȳ1ц 1Ȳѻ ὑӑ

ắ( ắ)ᴆ╬ ⇔ȲҬוּצủѬ ю ὑ ⇔ᴆ╬ ⇔Ȳ ẔМ (DO)Ɫ 5.21 

mg/L ὑ ᵅᾼᾭ Ȳ ▲ ѻ ֪╥ Ӑ ὑᵅ ᾭ ᾼ◙Ѭ֯

ҏ֮ ∟᾿ ☼ϤЬ╥ Ѧᾭ ᾼᴃ Ȳ Ѭ ᷂’═ ᵅᾼᾭ ȴ ṓῶ 5ȴ 

 

C. ѬӢӢᾬȸ 
 Ӑׁשṅ ▲Ԛ ד7ּ 10 ȲẔМ 1 צ ᾼ ӥМ (Tanakia himantegus)

ʟ2012 Ѭ ӫמּ Ὼắ Near Threatened (NT)ȳЊ₤ ᴥ ȲӢ ᴩⱢ Ȳ

Ҡ ӣ ȲϷ╥ ᾼֻ ḊȲᵀ ӂ֮Л ц ắᴆ╬Ȳ ю

Мȳṳֽ֝ (Rhodeus ocellatus ocellatus)Ϛ Ȳכ ẓצ−  ᾼ ᵜ Ȳ

ᵜ ὑϡήṙв Ȳ֪ᴖắẞ҉иᾼ’ Ȳᶙכ оᾼ ᶧȴᴖ 4 ᾼ Ӣ ( ȳҙ

Њ ȳ ᵭ ῲȳῧ )ȸẔМҙ Њ (Puntius semifasciolatus)ʟ2012 Ѭ ӫמּ

Ὼắ Near Threatened (NT)ȳӭ›Б῀ иӁὑ⁮ ц⅜ὧ֢֮ ☼Мϯ

Ѭ ȲắѬ ᴆ╬цЄ ṿӣ Ȳ Б ṓכ Ӣ ᾼЊ₤ ȷ צ еּפ

  2( ю צ ạ)ᾼῧ (‟ ȸ ȲAnguilla marmorata)ʟ ᾈἤ

Ȳѻ ὑᾈ☼Мȳϱ ᾼἉ Ἠ♂ӳвȲѿ ȳ Ɫ ȲӼ ᴖ

ᾧᴩᴟ ֮ϱ Њ₤ Ӣ ᾬȲֽ ȴ ᴟᾈЀП פּ 5-6cmȲ ῴᶁ ֯ᾇ

ᾋМȲӪщԓṝ ֯ᾇ֮МȲҬצ ҏϚ ẻᵮȲẞϠỏ ᵛ ҏ ȴ֯╡Ӓ

ῴ ȲБ ᴟ כ 10cmҿҢȲṝ Бᵧ ᴥȲ╥ ү П​ủ ỞȲϯ Пᾈ

Ѭϱ ȲӃ ᵛ Ở ᴩЄ П ᾈȴḕ ᶁצϚứᾼ ϩ ȲЄ Ệứ֯

Ϛ ♂ӳứỰȴ֯ᾈЎМᾼӢ♄ Ἠϫד Пϵȴῧד ֯ү ԝⱢ’Ṏ

Ȳ Ӏ ϱᾼ ֵ ЀȲ2009֯ד שׁ῏ ∟Ȳ Ɫ ⌠ Ȳѹ‍

ᾼ צ Ȳ֪ᴖ Ӑ ’Ṏ ᾬ ȴҵẃ ⁄ 5 (ᴾ ᾼ 50%)ʟֹוᴆἤ

ἤѹ Ӣ ֮ц כ ᾬ ᾨᾼ ȳҼ Ѐ ‍ ȳϮ╦ѪṜ ȷᴚ ἤ

ḃ ἤ Ȳ Ẕ҃Њ₤ Ἠ ᾬᾼ ׆ ȴ 

Ἁ ӢᾬԚ ד9ּ 15 Ȳ Ϡ ṓ ṙ ᾼ Ӣ ȳ ȳ ȳ ȳү

ȳ Ȳӧ ᾼѡӐᾋ ȳ  ᴏ (Caridina longirostris)цֵ ᴏ ȲϷצ

юṓᾼ ȳ Ѐ┘ цү ȴױҵȲӐׁשṅϷ ү ᾼӐЁ ȳ
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Ӣ ЄȲᵀῺדẃБ ҵẃ ђᴫ № ᴖ юМᾼ ȴ Ἁ

ӢᾬֵⱢ ṓ Ȳᵀ╥ ὑ ᾼ Ӣᾬֵ ἤᾼ Ѭ ֮ȴ 

ѬӢὖ 4ӭ דȲּד10ּ Ӣᾬ╓ (FBI)Юὑ 5.60-8.60Ȳ ὑֻ(good)ᴟ (very 

poor)Ѭ Ȳ ṓⱢֹוᴆἤ ᾼ Coenagrionidaeyu דּ Lestidaeȳ דּ Ѭצ

דּ GerridaeȷѬӢцѬ Ể ᾬ ד2ּ 2 Ȳ Ѭ Ȳצю ҵѻ Ꞌ╥ о

ђἮ ȲẔ҃ ᵑּוҍẒủṳ Ὑ ȴᾬ ֤ ṓῶ 6ȳ7ȳ8ц 9ȴ 

 

D. Ể Ё֮ᵓӣ ᾓȸ 
⅜ὧ ⌡╡ ҁ ◙ ֮ ὑ⅜ὧ ⌡╡ ѬṭȲỂ Ё֮ᵓӣ ᾓ 102

⇔ד ▲ṳ Ὑ оȴ⅜ὧ ⌡╡ ҁ ◙ ֮Ё֮ᵓӣԚ ҳ Ȳиᵑ╥ ֮(

ЄȲᴞ ⇔ 2)ȲὭ֮( ПȲᴞװ ⇔ 3)Ȳ ֮(ᴞ ⇔ 1)ȴẔМѬᴃἬ֯ᴯ

╥ ◙Ἤҏ ᴯ ȴṓ 6Ȳῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ B(ᵅ⇔ᵓӣ-ӱ Ӣ Ἠ Ṏ)ȷּוủцҍủ ▲

Ӣᾬ иҒ Ɫ 10ȳ11ȳ9ц 12Ȳῶ 11ȴ 

 

 

7ȳ ◙ 

A. ֮ ᴯ ц ȸ  
ᴯὑ⅜ὧ ⌡╡ Ȳ Ӣ ’ ὧ⁮ּפ 500еѐȲ֯ ү 26⅜ е Җ ( 7Ȳ

ῶ 4)ȴᴯὑ Ϝ е вȲ ὑ’Ṏ ₤ ◙ȴ ү 26е Җ ᾼѬ Ҡѿ

Л ᾼ ☼ѬȲѬ в―Ҡ ц ṙ Ȳ Ѭ☼ ☼ᴖϱ― ἏҖ

Ϥ ᾼ Ȳ ἏҖᵛҠ ѬᴃȴѬᴃѬ ᾼѻ ẃᴞҖ ᾼ ᴯⱵ

Ѝ ҏП◙ѬȲѬᴃвѬ Ȳ צ ᾼѬ Ӣ ȴ֪ẃᴞ Ѝ◙

Ѭᾼ ᾃȲ ḝᾼ֮ϯѬ ȳᴔ Ở ὭȲ в ᾼ ֮Ȳ Ϝ е

Ϸ ϩὑ ṎΩ ц ᾎȲҬ╥ е й ⱢẒҙᾼ ֮ȲҬצү 26 ѿᴫ

ϤӢ ’ ȲҫϚ ◙ Ȳ⁯╥Ϛ ạ ȴ╡ ПủȲҬṓ Ӗ Ṟ

ᾼ ֮Ȳ ἢ ϯ ’ ȴ ὑ ◦Ȳ ⁯ ҏ ֮

Ӣ♄ᾼ ἤȴḕד 7ᴟ 9ѣᾼѣ ›∟╥ ủ Ȳὄᵜӕ ֯Є ẃ

ẞ Ỵ Ȳ ᵛ оᾼᵜ Ὅὑ ◦МȲ о∟ᾼӃ ԛ ȲΌ֫ ỴὭȲ

ד Ϛד ₭ȴ ד ⱢױȲ֯ פּ⇔  2еṭᾼ ◕⅔

1 Ṟ ѠהȲ ӕ ӂׄ ᵜȴү ᾼ ѻ Ɫ֮ њדȳדּ דּ Ѡ

דּ ȴ ỴὭ ẞᾼ ד5ּ 24 ȲⱢѷꜜϱ֝ ₤ ֮П′ȴẔМ

ᾼ ԓѷꜜҬ֯ Ϝ ȴ 

ᵀ╥Ȳ ◙☼ ӥ ῺᾼѬ Ғѿ ậ иѬ ᴟ ӥ ц Ѭ Ȳᴖ֯

е  ῺᾼѬ Бנ⁄ ᾇоȲЏ ᴯ֯╟ ⱢϠ╟Џᾼ―ᵓȲ ӐѬ ѿ

₣᾿ᾇЏṶậ҅ПȲ ἤᾬ ϱ Ӣ Єᾼ  ȴҳủ ṳ Ὑ оȴ

ᴖѝ (  2012)Ȳ Ὼ ᾼѻϢ ᵂ Ѐҏ ṕȲṳ֯Ѭ  Ὼӥ

Ȳ ױ ᾬ ֵ ἤ ᾼ֮ ֚כ ȴӐ ṅϢשׁ цЄ ὁ

֯ ◙ ▲цὁ Ϸ ѻ ֕ ∕ȴ 
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B. Ѭ ȸ 
Ѭ ᾼ ὨȲ ᾼᴆ╬ ⇔ RPIⱢ 2.75ȳ1ȳ1ȳ2.25Ȳּוủ ὑ ⇔ᴆ

╬ ⇔ȴ (DO)֪ ὑ◙Ѭ Л ᵧ ᵅȷᴖӢо (BOD) וּ֯

ủ(9.39 mg/L) Ȳᵀ֯ҍủБ⌠ ᴟ (ӑ)ắᴆ╬ ⇔ȷ ủѬ Є ὑ ⇔ᴆ╬

⇔Ȳ ֵᾼᵅ (DO)ᾼ◙Ѭ ȴכ ṓῶ 5ȴ 

 

C. ѬӢӢᾬȸ 
Ӑׁשṅ ▲ ד2ּ 3 ȲẔМҬצϚ Ӣ ʟ (Eleotris fusca)ȲⱢ

֢֮ ☼ἨᾈЎӑắᴆ╬ᾼМϯ ѿцᾈЀ Ҡṓȳ Ѭἤ ѬМЊ₤Ἁ ȲӢ

♄ὑᾈЎцᾈ ᾼἉ Ȳ ֯ᾈЀἨ Ϥᾈ☼ᾼϯ Ѭ ȲѿцצᾇḘȳ ế

Ӱד ᾼ Ѭ ȴᴖ 2 ҵẃ ( ᾼ ẃᴞ‒ד(50% ◙ ᴃ ҏֹוᴆἤ

ᾼҼ Ѐ ‍ ц Ἦ ʟⱢ ἤⱢᴚ ἤȲӢἤԐ Ȳѻ ѿ ȳ Ἠ

ὖ Ɫ Ȳṳ֯ү ᾼ Ѭ Б∂Ӵ ȲϷ Ϡכ ү Ӣ ᾼ№ Ȳ ὑү

ᾼ Ѭ Ӣ Єȴ 

Ἁ ӢᾬԚ ד9ּ 16 Ȳ Ϡ ṓ ṙ ᾼ Ӣ ȳ ȳ ȳ ȳЍ

ѳϚ Ȳӧ ᾼֵ ᴏ ȲϷצ юṓᾼ Ѐ┘ ȳ ᴏ ц ᴏ (Caridina  

serratirostris)ȴӧ Ḇ Ϡ‟ Ѝ ѹצ ᾼ ἤᾼ ᾋ ȷ ЄҙӢ כ

 ὑ Ѭ ☼Ȳ⁯ ϯϚ҅Ȳ╥ ὑ ◦₤ ᾼֿ З ȷ҅ῶ Ѭ

ѹⱢү ᾼצ ֽדּ ᴊ (Geothelphusa albogilva)ц ᴥ (Geothelphusa 

ferruginea)цἮѫ (Candidiopotamon rathbunae)ȷױҵϷצ Ự ȴ 

ѬӢὖ 6ӭ דȲּד10ּ Ӣᾬ╓ (FBI)Юὑ 0.67-2.45Ȳ ὑ Ṿ(excellent)Ѭ

Ȳ ṓⱢ ᶠӭ Collembolaȳ Ѭ ᾼ EphemeridaeȳѬњ דּ Corixidaeȷ דּ

ѬӢцѬ Ể ᾬ ד4ּ 4 Ȳ Ϡ Ѭᴃ ᾼү Б ן ҵȲҳủṳ

Ὑ Ȳ оἨẔ҃ ȴ֢ᾬ ֤ ṓῶ 6ȳ7ȳ8ц 9ȴ 

ҵȲױ Л֝ ▲ѠᾎПѝ (  2012) Ɫᵦ ȲẔ҃

ᾬ ẏצ Ṅ ȳ ὬѲ ῲếҵẃ ᾼ Ἦ ȷӧ ᾼ ᾬ ⱢӰ

╓ ȲẔ҃ ẛ צ ╓ ȳ ╓ ȳҽ ᴏ ȳЄếᴏ ȳ ᴏ ȳ ᴏ ȳ

ѫᴏ ȳ ᾋ ȳЄếᾋ ȳѪ╓ᾋ ȳ ᾋ ȳ ᾋ ȳ ѫᾋ ȳἮѫ ȳ

ᴥ ȳֿ З ế ᴊ ȷ ṙ иᵑⱢ ȳ ȳ ȳ ȳ ȳӰӥ ȳ

ү ếҵẃᾬ ȴ 

D. Ể Ё֮ᵓӣ ᾓȸ 
⅜ὧ ⌡╡ ◙ ᴯὑ⅜ὧ ⌡╡ ṭȲỂ Ё֮ᵓӣ ᾓ ד102

⇔ ▲ṳ Ὑ оȴ⅜ὧ ⌡╡ ◙ Ё֮ᵓӣ г Ȳиᵑ╥(1) ◦(ҿ

ϯ Ȳᴞ ⇔ 0)Ȳ(2) ЄᾼὭ֮(ᴞ ⇔ 3)Ȳ(3) ϮЄᾼ Ӣ֮(Ң МҶȲᴞ

⇔ 3)Ȳ(4) Ỵ ỵ(ҿϯ Ȳᴞ ⇔ 1)Ȳ(5)∂֮(ҿϯ Ȳᴞ ⇔ 0)Ȳ(6) ֮ϱ Ȳ

ᴞ ⇔ 1)ȴṓ 7Ȳῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ A( Ἠᵅ⇔ᵓӣ- ṿӣἨѬ ậ)ȷּוủцҍủ ▲

Ӣᾬ иҒ Ɫ 11ȳ13ȳ12ц 12Ȳῶ 11ȴ 
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8ȳХ Ѭ ◙ 

A. ֮ ᴯ ц ȸ  
ᴯὑ⅜ὧ Х Ѭῂ Ȳ╥ в Ϛ Ṽ ѝ ᾎἬеᵫᾼɦⅎ

׀’ ɧȲ⁮ү ҖЄύЍϯὧ Мϱ ᾼ Ȳῂ Җ цв צ ◙

( 8Ȳῶ 4)Ȳ ὑ ḋѬ֭ ◙ȴӐ ֮ ᵶ╗ Х цẔ вֵ ֮ϯ

◙ Ȳᴯὑ⅜ὧ М вȴὧ ṚЍȳ  Ẓ ӂ ḋ ȲҖכצ ḋȲ

ᴫ ᾕ ѬȲᴖ⁮ ȳṾᴸⱢꜜȴⱢϚϢѝῈ ◙ ֮Ἤ ПӢכ ȴẃ

ᴞМҶЍ ​ѬϤ ֮ῶ ☼Ȳὧ Мϱ ᾼХ ᴯ֯⅜ὧӂ ֮ϯѬɉ

ύḤ П ◙ ȴ צד ᾼ֮ϯ ᵗѬ Ȳ ֵ Ѭ ⇔ Ḗᾼᾬ Ȳ

Ҕ╗ Ӣ ȳѬӢцѬ Ể ᾬҠ֯ױ ᶨ ȴϢѝ ế ҳỂ

ḝᾼ֮ϯ ◙ȲӔ╥ Ṏ֮ױ ⁴Ϣѝ ȳ ᵂцֵаӢ ᾼ ◙ ȲϷ╥ὧ

☼ ֵ⸗ ᾬ ֯░Ѭ ᾼ’ ֮ȴ 

ӭ› ϠⱢϠᾙѬᴖ ᾈ Ѭᾇоᾼ№ ȲӖ ќ═’ Єύ

Ѝϯ ∟ᾼ ◙ ֮ᴖ ҏϠϚϯϫЄ Ӧȸ1.ЄύЍϯХ ◙ ☼ ȲӢᾬֵ

ἤЛҠֵ ȴ2.ױ Ɫὧ Мϱ ᾼצ ȲҒϱ ◙ ☼ȲҠ ╥Ѭ ᾼѵ

ȴ3. ẒỴ֮ ᵅ Ȳ╥ щ ᾼ ֮Ȳẓצ ☻ Ѭ ᾼғ ȴ4.

ẒỴᾼᾈỴ Ȳ╥ẓצ Ӣᾬֵ ἤᾼ Ȳ ᾙ Ӊ ᾈ ☻ᾛӂ П ᾼ Ȳ

юϠ֮ױ ѻṆ П ᾼủ ӂ ȴ5.ὧ Мϱ ќ☼ᴆ╬ ░Ѭ Ȳ

ױ צד ◙ Ȳ’׀Ϡὧ ӢᾬӢ ᾼ ֪ ȴ6.ױ Ϡ׀’ Ἇᾼ ḋ֮ ȳ

Ё֮ Ȳ ὑѝоӢ ҭ Ἥ ѩ ȴ7.֢ ֮ӂ֮ ☼֪ ᾙ о ȲХ

צ’ ᾼщ ◙ ☼Ȳ Ṝ⸗ ȴ8.ϱ Ṿӂ Х ќ☼╥Ӣ ֵ ἤ Ɫ ᾼ֮

ѠȲ’ ᾼ◕ױ Ở֮ ȲИ ӕ Пᾈ ẔӢỄϩ ὧ╥◕ױ.9 ░Ѭ Ӣ

ᾬᾼ ἬȲẓצЛҠ ҅ἤȴ10.ԓ Ϛ ҭ ẓᴞ ◙ȳѬ֭ȳ ֮Ȳ’Ṏ

ὑԉᴶᶮה ȴ( ᴯȸ⅜ὧ Ӣ ṎМї) 

ὑӐׁשṅּוủ ▲ Ȳ⅜ὧ ѬᵓᶝПЏ Ữӑ ỞȲХ Ѭ ◙Ь’═Ẕ Ӑ

цᴞ ᾼ ◙Ӣ Ȳᵀ֯Ӑׁשṅҍủ(102ד 2ѣ) ▲╥― Ѭᵓᶝ ҵ ѬЏ

Б ỞȲ֝╥ еἬϷ֯Х ᴩ Ỵ Џ ȴ ▲ Џ ЛҬ

Ӑᾈ Ӣ ȳḂ ֮ȲᴖѹЄ ᾼᾇḘϷ☼Ϥϯ Ȳ כ ◙Ӣ ☼ Ѭ

כ ᴥȲѬ ᾼ ᾬϷὙ ϱс(ṓ 8ȳῶ 5)ȴӐׁשṅӢ ▲ Ὠṳ Ὑ

ᾼѻ ֪╥Ӑׁשṅ ѻ Ɫ ᾼ ◙ Ȳᵀ╥֯Џ ϯ П

▲⁄Ὑ цѬӢὖ ϯ Ȳᾈ ỞצᾇḘḛ Ȳ ☼ᾈᶩ ֮ ỞḂ ȴ

ủ ▲ ◙ϯ Ӣ ᾈ Ỵ Ϥ∟ Џ Ȳᾈ Ὑ Ȳ֪Ɫϱ Ѭ

Ғ Ѭ☼ Ὑ ҒȲ ֵᾈᶩצ Ӑᾼ ӰἉ ᾇḘἉכ ȴ Х Ѭ ◙

ЄṶ Ҡ ṓῶ 12ȴ 

 

B. Ѭ ȸ 
Ѭ ᾼ ὨȲХ Ѭ ◙ ᾼᴆ╬ ⇔ RPIⱢ 1.5Ȳ ὑ (ӑ)ᴆ╬ ⇔ȴ

(DO)֪ ὑ◙Ѭ ᴖᵧ ᵅȷẔֽ҃Ӣо (BOD)ȳ ᾬ (SS)ц

(NH3-N)Ꞌ ӱ (ӑ)ắᴆ╬ ⇔ȴᵀ╥Ȳ╟Џ ϯ ᾼѬ Ҡ Ὑ П

ᾬὙ ϱсȲҍủ 43.00ц╡ủ 47.67mg/LȲẞϠ ủ​ ЄᾼЏ ∟ Иϯ ᴟ 5.67 

mg/Lȴṓῶ 5ȴ 

ᴖӦ HOBO Pendant ⇔ ⇔   П Ѝ֢ ПѬ ц ⇔ ӱȲ֪

◙Ѭ ЄЊȳ ◙Ѭ ц ⇔Л֝ȲᴖצἬЛ֝ȴẂֽ֯ ◙Ѭ Ѭ ứ

ἤ Ȳ6ѣ ӱ ѡ ֯ḕщḥצ ᾼ оȲӪщМрѡ ҒȲᵀ╥Ѭ ֯
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25.2-26.4 ѫП ứȷѬ☼ὧ(М ◕ῂ в)6-7ѣᾼ ◙Ѭ ứᵀ ἤ ᵅȲ֪

ױ ὔắẞϱѠ ԏ᾿ ȲѬ ֯ ⇔ Є ϱсȲ֯ 25.0-28.0 ѫП (7/11-7/22

֪Ɫ ᴖ  ȴӦ(ן֫ ȲҠ ủХ Ѭ ◙ ᵅ Ɫ

25.0-25.2П ȴ 

 

C. ѬӢӢᾬȸ 
 ӐׁשṅԚ ד9ּ 14 ȲẔМ צ 3 Ҕ╗ ὑѬ☼ ≡ȳ

ᾼ ☼ц ᾼ Ἁ Мᾼ Ӱ (Acrossocheilus paradoxus)ȳ ᵅ ᴖ ᾼ

Ѭ Ȳ ᾄ ϩ Ȳֵ ֯ᾈЎМȳϱ цќ☼ᾼ (Candidia barbata)ȳἉ ἤ

ѹ ᵜ ֯Ӱ ϯᾼ ᵭּמ ᵭ ῲ(Rhinogobius rubromaculatus)ȴ Ӣ 4 Ҕ╗

2012 Ѭ ӫמּ Ὼắ Near Threatened (NT)ȳӭ›Б῀ иӁὑ⁮ ц⅜ὧ

֢֮ ☼Мϯ Ѭ ȲắѬ ᴆ╬цЄ ṿӣ Ȳ Б ṓכ Ӣ ᾼЊ₤ ҙ

Њ (Puntius semifasciolatus)ȷ2012 Ѭ ӫמּ Ὼắ Near Threatened (NT)ȳ ṓ

ὑᵅ ἸȲѬ ПᾈЎȳ ᾜ+ᾇἉП Ѭ ȴѿ +ᾇМП ᾬ ȳ ц

ẔһЊӢᾬⱢӢᾼМ (Cobitis sinensis)ȷỏᴩᾼἉ ♄ Ȳ ἤ ȲЛ Њ

ȳ ȲϷ ᾼ ᾬ ᾼ (Clarias fuscus)ȳ ὑᾈЎ ☼ȳ ᾼ

Ӱế Ӱ Ȳ֪Ẕ оⱢᵮ Ȳצᵗὑ≡☼М ȳṳ ᵜ  ֯Ӱ ϯᾼ ᵭ

ῲȴᴖҵẃ צ 7 (ᴾ ᾼ 50%)ȲҔ╗Ҡ Ӣ ҙ Њ ᾨ ᴯᾼ Њ

(Puntius orphoides)ȳԓṝ ὰȲЀ Ȳ оⱢᵮ ᾭЀ Ȳ ὑἉ ἤ

ἤ Ȳᵓӣ оᾼᵮ ᾭЀ Ạ   ἤᾼ Њ Ӣ♄ȴ ὑѬ ᾼᴆ╬ ᶴ

⇔− Ȳ֯ᵅ ᾼМ⇔ᴆ╬Ѭ ЬҠṓẔ ᾼ ӧ (Pterygoplichthys pardalis)ȳ

ȳэ ῧ цҼ Ѐ ‍ ȴ 

 Ἁ Ӣᾬ ד8ּ 9 Ȳ Ϡ ṓ ṙ ҵẃ ц Ӣ Ӱӥ ȳ ȳ Ȳ

ӧ ᴫצ⁄ Мϱ ᾈЎ ṓȳ ⅔₤ Ӄᾼ ᾋ (Macrobrachium 

asperulu)ȲϷצ ὑ ᾜȳѬ ȳᾈЎМȳϯ Ἠ ẓ иѹѬ☼ ӂ ПᾈЀ

ᾼѡӐᾋ ц ⅔₤ȳϚ ֯Ἁ ⱢӰ ἨḘӰᾼ ☼Мϱ ȲѬ ᾜᾼֵ

ᴏ ȴХ Ѭ ◙Ἁ ӢᾬכᴿӢᾬֵ ἤ ᵅᾼ ֪Ȳ╥֪Ɫứ ▲ ὑ

◙ ȲẔ ֮ ЊȳѬ ᵅцѬ ᵅắ ủ ȴХ ѬẔ҃ ◙☼ צ

ֵẔ҃Ἁ Ӣᾬֽ ȳ ȳ ȳ ȳү ȳЍ ѳϚ ȳЊ ȳ

ҵẃ ᶮ ȴ 

ѬӢὖ 8ӭ דȲּד19ּ Ӣᾬ╓ (FBI)Юὑ 3.20-8.11Ȳ ὑ Ṿ(excellent)ᴟ

(very poor)Ѭ Ȳ ṓⱢֹוᴆἤ ᾼ Lestidaeȳ דּ Ѭ ᾼ╓Ӱ  דּ

Philopotamidaeȳ דּ Ephemeridaeȳ ҍӰ דּ TaeniopterygidaeȲ ᾃ ᾼ╥ȸ╡

ủᾬ Ὑ ϯ цѬ Ȳѻ ֪╥ϯ Џ ỞȲѬ ȳ☼ ᶶ

цᾇḘḛ ᶩȷѬӢцѬ Ể ᾬ ד7ּ 9 Ȳϱ ҳủṳ Ὑ Ȳ

ֵ ᾬצ ╦ю ᾼиӁ֢֯ќ☼Ȳᵀ╥ϯ ֪Ɫ ѬЏ ᴖᾈ Ḃ ȲѬӢ ᾬ

юȲЏ ∟ᾈỴҬ ᾬ ᵶכ (Mimosa pudica)Ἠּר☺ᵶ (Mimosa 

diplotricha)ȴ֢ᾬ ֤ ṓῶ 6ȳ7ȳ8ц 9ȴ 

֮ױҵȲױ  ֚Ἠ ᾬצ ֽӥṸ ᾼדּ ῦ ȳӲӐּדᾼ ȳ

ӝ ᾼЊῧӰדּ ᶠȳ Ṕ ȳЄ′ȳ ȳὧѠ ȳ ȲЛ ᾬ ц

Ȳϡ ’Ṏ ​ цϮ ’Ṏ ᶠᵄמּ ȴ 

 

D. Ể Ё֮ᵓӣ ᾓȸ 
⅜ὧ Х Ѭ ◙ ᴯὑ⅜ὧ Х ḋȲỂ Ё֮ᵓӣ ᾓ ד102



 33 

⇔ ▲ṳ Ὑ оȴ⅜ὧ Х Ѭ ◙ ᾼЁ֮ᵓӣצХЄ ȸ(1) ֮Ȳױ

ѻ ᾼЁ֮ᵓӣȲ ὑᴞ ⇔ 2ȴ(2)∂֮Ȳ ὑᴞ ⇔ 0ȴ(3) ֮Ȳ ὑᴞ ⇔ 1ȴ(4)

ᾈ☼Ȳ ὑᴞ ⇔ 1ȴ(5)ᾈ Ȳ ὑᴞ ⇔ 1ȴṓ 8Ȳῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ B(ᵅ⇔ᵓӣ-ӱ Ӣ Ἠ Ṏ)ȷּוủцҍủ ▲

Ӣᾬ иҒ Ɫ 14ȳ14ȳ10ц 10Ȳῶ 11ȴ 

 

 

9ȳӞ ◙ ◙ 

A. ֮ ᴯ ц ȸ  
Әׄῂ ╥ Ϛ Б ᾼ ү֮ȲϷ╥ϫЄ ẕ ḋПϚȲᴯὑӘׄῂ

ц үẒ ѻ П үϯѠᾼӞ ◙Ȳ╥Ϛѱ’ ᴞ Ӣ ᾼ ỞὭȲ

Ὥ ᶝ ᵗ Ɫ Ϛ Ӣ Ḕ Ȳắẞ ⅎᾼֻ Ȳ╥ ẓ Ṏȳ ҭϢѝ

ᾼӢ Ḕ ȲḆ╥  ᾼӢ ắ Ὸᾼ ПϚ( 9Ȳῶ 4)ȴӞ ◙╥

Әׄῂ ᾼ Ȳ ὑ’Ṏ ₤ ◙ȲϾᴍד ѬḤẚȲБ Әׄү֮– й

ҏϚ Њ ṖȲ֯ ᾼѬ ϯȲᶮכϚ щ цӢדӢὭȲὭװ

Ȳ ֮Ӗ Ɫɦ ◙ɧȲḕד р р Ȳԓ ḋӖ ậр ѬȲכⱢ ᾼ

֮Ѡ ‟ПϚ(үὧ ╜Ἀ ԏ )ȴ ֮ῂ Ȳҳủ ṳ Ὑ

оȴ 

 

B. Ѭ ȸ 
Ѭ ᾼ ὨȲӞ ╬ủᾼᴆוּ◙ ⇔ RPIⱢ 2.5Ȳ ὑ ⇔ᴆ╬ ⇔ȲӢо

(BOD)֯  9.36 mg/L Ȳᵀ֯Ẕ҃ủ Ѭ RPIБ⌠ ᴟ (ӑ)ắᴆ╬ ⇔ȴ

ṓῶ 5ȴ 

 

C. ѬӢӢᾬȸ 
ӐׁשṅԚ ד2ּ 2 ȲẔМ צ ֵȲᵀ ╥ иӁὑᴫ ֢

ᾈЎѿц⌡╡ҙ ᴫ ᾼЊ ☼МȲ ֮֯ Ầ ṶῶӱⱢ҃ϢὍ ȴҫכ

ҵϚ ⁄╥ԓү ☼ȳ ᾜȳѬ ṓᾼ ᵭ ῲ 1  ȴװ

Ἁ Ӣᾬ ד7ּ 10 Ȳ Ϡ ṓ ṙ Ӣ ȳ ȳЊ ȳЍ ѳȲϷ

צ юṓᾼ Ѐ┘ Ȳӧ Ḇ Ϡ‟ Ѝ ѹצ ᾼ ἤᾼ ᾋ Ȳ ᴫצ

Мϱ ᾈЎ ṓȳ ⅔₤ Ӄᾼ ᾋ ȲױҵȲ ῶӱѬצ ᾼ

דּ ᴥ (Geothelphusa bicolor)цἮѫ ȴ 

ѬӢὖ 4ӭ דȲּד10ּ Ӣᾬ╓ (FBI)Юὑ 2.38-4.05Ȳ ὑ Ṿ(excellent)ᴟ

ṏ(very good)Ѭ Ȳ ṓⱢ Ѭ ᾼҳ Baetidaeц דּ Ӱ  דּ

Hydropsychidaeȳ↕ EuphaeidaeȷѬӢцѬ דּ Ể ᾬ ד3ּ 3 Ȳ ῂ שּׁ

ы ᾼ ῧҵȲЄ ϱҳủṳ Ὑ ȴ֢ᾬ ֤ ṓῶ 6ȳ7ȳ8ц 9ȴ 

 

D. Ể Ё֮ᵓӣ ᾓȸ 
Ӟ ◙ ◙ᴯὑүὧ Әׄῂ ȲỂ Ё֮ᵓӣ ᾓ ⇔ד102 ▲ṳ Ὑ

оȴӦ ╦ ᵒ Ȳ Ё֮ᵓӣѻ ╥ Ё֮ᵓӣȲ ὑᴞ ⇔ 2Ȳ֯

ὧ ц⁮ ѻ ⱢὭ֮Ȳ ὑᴞ ⇔ 3Ȳҫҵ֯Ὥ֮ц ֮П ᶈ ЛЊᾼ∂֮Ȳ
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ὑᴞ ⇔ 0ȴṓ 9Ȳῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ B(ᵅ⇔ᵓӣ-ӱ Ӣ Ἠ Ṏ)ȷּוủцҍủ ▲

Ӣᾬ иҒ Ɫ 11ȳ11ȳ12ц 11Ȳῶ 11ȴ 

 

 

10ȳ  

A. ֮ ᴯ ц ȸ  
ᴯὑүὧӀẨ⁮ ᾈЀ⁮ ᾼүὧ Ὥе в( 10Ȳῶ 4)ȲҠ Ɫ’Ṏ

₤ ◙ȴ ᾼᶮכ╥Ẩ⁮ ֮ϯ ◙Л  ҏᾼ ὨȲПἬѿҠѿᶮכ ᾜ╥֪Ɫ

һᾼҏ ЀБ Ḙ   Ϡȴױ ᾜ֪ᶮᾭ⌂ᴿ Ȳᴖậ֤Ɫɦ ɧȴ

צ Ѥ ȳ Ḕ ȳ Ѭ ╟Ȳᴖ כ ᾼѤ Ѥ ȴ‏ Ѭ

Ѭᴯ ᵅ Ѭ ắѡ ᴖ ȲѬМ ᾬ ѾꞋⱢ  Ḙȴҳủ ṳ Ὑ оȴ 

 

B. Ѭ ȸ 
Ѭ ᾼ ὨȲ ᾼᴆ╬ ⇔ RPIⱢ 2.25Ȳ ὑ ⇔ᴆ╬ ⇔ȲӢо

(BOD) וּ֯ ủ(7.80mg/L) Ȳᵀ֯ҍц╡ủ (ӑ)ắᴆ╬ ⇔Ȳῶӱ

Ѭ ủ оȲᵧ ṏֻѬ ȴ ṓῶ 5ȴ 

 

C. ѬӢӢᾬȸ 
ӐׁשṅԚ ד7ּ 9 ȲẔМ Ӣ 3 ȸ ὑᾘỴ+ᾇἉ ֮ᶮᾼ Ȳ

ᴖᾈЀ Ἠּמ Ὥ ҙ Ѭ Ӽ ṓẔ ȲӼ –ϤᾈЎϯ Ϛ (Chelon 

sp.)ȷ Ѭἤ ѬМЊ₤Ἁ ȲӢ♄ὑ ȳṸ ֮ ᾼᾈЎ Ѭ цᾘ П

Ȳ ὑ ᾈ₤ ᾼ⸗ (Giuris margaritacea)ȷᴞ ϯ Ѭ ☼ᴟḦѬ

иᵉȲצ Ѭ ᾼ ắ⇔ꜙ Ȳᾈ☼Мϯ + Ἁ ᾼ + Ȳᴚ ἤᾼ ῲ

(Stenogobius genivittatus)ȴҵẃ 6 ȸҔ╗ῴ Ѭ Ȳ ἤ Ȳֵ ὑѬ Мϯ

Ȳᴖѿ Ѭ Ἁᾇ+ Ѭ ⱢѻȲ ю ὑ☼Ѭ МȲצ ἤȲⱢ

ἤ ȲѿЊ₤ ᾬ Ἁ ᾬⱢѻᾼ (Cyprinus carpio carpio)ȷ ὑ

ᴆ╬ᾼֹוắϩ Ȳі ү ∟Ẕ Є Б כ ᾼᵜӢ‌ ᾼ

ҷȲᴖ Ѿ ᾼ ȷ ᾼ ἤ− Ȳ וֹ ⇔ȳᵅ ц ѬȲ

Ӣ ᾨ ֮ᾼҼ Ѐ ‍ ȷЄ₤ᴚ ἤȲ֚ Ẕ҃ Ӣᾬ ᾼ Ἦ ц ȴ 

Ἁ Ӣᾬ ד5ּ 7 Ȳ֪Ɫ ὑ Ỵ₤ᾼ ֮ȲἬѿד юἉ ӢᾬȲᵀ╥

֯ ᾼ в ᾼ ᴃȲҠ ᾼצ ϡ ’Ṏ ᾬȲϷ Ӣ

ᾬ ὔеּפԝⱢ ϡ (CITES II)ᾼ (Mauremys mutica)ȳϷ ү ᾼ

ӐЁ ȳ Ӣ ЄȲᵀῺדẃБ ҵẃ ђᴫ № ᴖ юМᾼ ȳᵀ╥

Ϸצҵẃ ђᴫ ȴױҵȲ ὔ ᾼ ṙ ѻ ╥ҵẃ ȲẔ҃Ἁ Ӣ

ᾬ үצ ṓᾼ ȳ ȳЊ ц Ѐ┘ Ȳᵀ֪Ɫ ҙ Ѭᴖ Лֵȴ  

ѬӢὖ 5ӭ דȲּד9ּ Ӣᾬ╓ (FBI)Юὑ 2.91-7.80Ȳ ὑ Ṿ(excellent)ᴟ

(poor)Ѭ Ȳ ṓⱢֹוᴆἤ ᾼ Coenagrionidaeyuȳ דּ Ѭ ᾼҳ  דּ

BaetidaeȳѬњ CorixidaeȷѬӢцѬ דּ Ể ᾬ ד2ּ 3 ȲѬ ứȲ ҳ

ủṳ Ὑ ȴ֢ᾬ ֤ ṓῶ 6ȳ7ȳ8ц 9ȴ 

 



 35 

D. Ể Ё֮ᵓӣ ᾓȸ 
ᴯὑүὧ үὧӀȲỂ Ё֮ᵓӣ ᾓ ⇔ד102 ▲ṳ Ὑ оȴ

ѻ Ё֮ᵓӣⱢὭ֮Ȳ ὑᴞ ⇔ 3ȲװⱢ Ӣ֮Ȳ ὑᴞ ⇔ 3Ȳ∂ᾬ Мὑᴫ⁮ Ȳ

ὑᴞ ⇔ 0ȴṓ 10Ȳῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ C(М⇔ᵓӣ- Ѭ ԏἨ₣ )ȷּוủцҍủ ▲ Ӣᾬ

иҒ Ɫ 12ȳ12ȳ12ц 11Ȳῶ 11ȴ 

 

 

11ȳ ◙ 

A. ֮ ᴯ ц ȸ  
ᴯὑүὧ ғכ Ȳү ע11 ὧ Ϛ Ὥв( 11Ȳῶ 4)Ȳ ὑᴞ

◙ȴ ◙ Ὼ Ỵ֮ ȲЛὔẞ ȲӇ Ϛ Ḕᴩ ὭИ

ẞ ȴ֮ϯ◙Ѭ֯ ᶮכ 3 ЄЊЛϚᾼᴃ Ȳᴃ Ѭ оЛЄȲҳỂ Ȳ

ᶮכ ἤ ᾼ ֮ṳצѬ Ȳ Ὼ Ỵᾼ ◙ѬϷᶮכϠ ֵ ц Ự ᾼṏ

ֻ ֮ȴᴃ П› ֮ỰӖӣⱢ ᵦ ᾼ ᴃȲ Б Ȳ Ϡ֮֯ᾼ‒

ῂ Ầ ᾼӢ ᴩ ҵȲϚ Ӗ ц ⅎ Лὔẞ ȴҳủ ṳ Ὑ оȴ 

 

B. Ѭ ȸ 
Ѭ ᾼ ὨȲ ◙ᾼᴆ╬ ⇔ RPIⱢ 2.5ȳ2.25ȳ2.25ц 2.25ȲꞋ ὑ

⇔ᴆ╬ ⇔ȴ ẔМ (DO)Ɫ 5.00ȳ3.26ц 4.16 mg/L ὑ ᵅᾼᾭ Ȳ

▲ ѻ ֪╥ Ӑ ὑᵅ ᾭ ᾼ◙Ѭ֯ ҏ֮ ∟᾿ ☼ϤЬ╥ Ѧᾭ

ᾼᴃ цᴃМЄ ᾼҵẃ ᵦ Ȳ Ѭ ᷂’═ ᵅᾼᾭ ȷᴖ ủ BOD

ᾼѻ ֪Ϸ╥ᴃМὍ Є ᾼҵẃ ᵦ ᾼ Ὠȴ ṓῶ 5ȴ 

 

C. ѬӢӢᾬȸ 
ӐׁשṅԚ ד2ּ 2 ȲẔМ Ҝ ֵᾼ╥П›ϢⱢ ֯ᴃвᾼҵẃ Ҽ

Ѐ ‍ ȲᴖҫϚ Ӣ юᾼ╥ ϩ Ȳ֢֯ ₤ᾼѬ Ꞌ Ȳᴖ♄׀

ѿѬ Ӣ ᾇ Ѭ ֵᾼῴ Ѭ ʟ ȴ 

Ἁ Ӣᾬֵ ד11ּ 17 Ȳѻ ֪╥ᴞ ⇔ ᾼ ϠҺṎϠϚ Ѭ ṓ

(ҵẃ ȳ Ӣ Ӱӥ ȳ ȳ ȳ ȳү ȳ ȳ ἤᾼ ᾋ

)ҵȲ צ Л ṓᾼ Ѐ┘ ȳ ѫᾋ ѿцЛюᾼ Ȳֽֿ З ȳ ѫ∟דњ

ȳᴊӪ Ự ȳ Ự ȴױҵȲӐׁשṅϷ ӭ›ү Лֵᾼ צ מּ

╓ њד (Geosesarma hednon)ȴ 

ѬӢὖ 3ӭ דȲּד8ּ Ӣᾬ╓ (FBI)Юὑ 2.00-5.00Ȳ ὑ Ṿ(excellent)ᴟֻ

(good)Ѭ Ȳ ṓꞋⱢ Ѭ ᾼԊᾄ NotonectidaeȳѬ דּ Gerridaeȳцӥ דּ  דּ

BelostomatidaeȷѬӢцѬ Ể ᾬ ד2ּ 2 ȲѬ ứ ѾḥצϢⱢД ᴖҳủ

Ὑ ȴ֢ᾬ ֤ ṓῶ 6ȳ7ȳ8ц 9ȴ 

 

D. Ể Ё֮ᵓӣ ᾓȸ 
◙ᴯὑүὧ ғכ ȲỂ Ё֮ᵓӣ ᾓ ⇔ד102 ▲ṳ Ὑ оȴ

ὧ ыӂ◦Ȳ ὑᴞ ⇔ 1Ȳ ֮ϱѻ Ё֮ᵓӣⱢὭ֮Ȳ ὑᴞ ⇔ 3ȲὭ֮
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и Ɫ Ӣ֮Ȳ ὑᴞ ⇔ 3Ȳ֯ᴫҖ ṷצ ∂֮Ȳ ὑᴞ ⇔ 0Ȳ  ῺⱢ

ѬᴃȲ ὑᴞ ⇔ 1ȴṓ 11Ȳῶ 10ȴ 

 

E. ϢⱢᵓӣ ₤ц Ӣᾬ иȸ 
ϢⱢᵓӣ ₤Ɫ D( ⇔ᵓӣ- ȳ ȳᾚ ȳ♃ )ȷּוủцҍủ ▲

Ӣᾬ иҒ Ɫ 9ȳ10ȳ11ц 11Ȳῶ 11ȴ 
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ϡȳ вҵ ◙ῂ П Ѡה 

ṅשׁ◙ .1 Ẃʟּר  
Howard T. Odum I ṭ  ṅἬ (Florida Springs Institute)שׁ◙

 

╥Ӧ Dr. Robert L Knight Ӵᾼ‍ ᵓ ȲDr. Knightӭ›Ϸ╥ ѻԉ

(director)ȴױ П ӴӭᾼⱢȸ 

1. ᴵ ṭ П ◙ Ṏ ’Ṏ 

2. ѿϮד Ɫ ᴯȲḕד ᴷᴵ ṭ א ◙П оцד ⇔ 

3. ẦᵗӖ ц╜Ἀ ᴩ ◙’ ц Ṏד Ṷ  

4. ‚ ◙’ ц Ṏד П֥ᵂ 

 

Dr. Knightắ ὑ Dr. Howard T. OdumȲṳ֯ ◙(Silver Spring)ᶙכ Ђ ᴯȲӭ›

ὑᴵ ṭ Є Џ Ṇȴ҃ẓצ ѿϱПד30 ◙ ֮цѬ иέПד Џᵂ

Ȳ ᵑ╥ ֵ ὑ ◙ ֮Ѭ ȳѬӢӢᾬцӢ Ṇᾼ ȴ 

 ὑ ד2010 5ѣ ∂Ȳ ẃ Ɫ╜Ἀỗ цṂϢ ȴӭ› ᴩ ֽ

The Silver Springs, Wekiwa Springs ц Rock Springs 12 ◙П цӢ Ṇ П

ṅשׁ Ȳ֥ᵂ Ầ ᴯҔᵶȸ 

1. ᴵ ṭ ц Ӣ ᾬ’Ṏ (Florida Fish &Wildlife Conservation 

Commission) 

2. ᴵ ṭ ◙ (Florida Springs Initiative) 

3. ᴵ ṭ е (Florida Park Service) 

פּ .4 ᾈ☼ ᶝ(St. Johns River Water Management District) 

5. ᴫ⁮ᴵ ṭ Ѭ (Southwest Florida Water Management District) 

6. Ϯᾈ☼‒ (Three River Trust, ṂϢ‍ ᵓ ) 

 

ḕדϷὑ 3ѣԌ ò ◙’Ṏ ò(Springs Conservation Summit)ȲӐד⇔П

ὑ ד2013 3ѣ 5ѡּ֯ר ᴵ ṭ א Otter Spring ȴ 

 

 
Howard T. Odum I ṭ ṅἬ (Florida Springs Institute)שׁ◙  

http://floridaspringsinstitute.org/ 

http://floridaspringsinstitute.org/
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ᴵ ṭ еא ʟWekiwa Springs State Parks  

http://www.floridastateparks.org/wekiwasprings/ 

 

רּ .2 Florida ◙ ц Ṏ Ẃ 
 

A. Santa Fe River ◙ Ṏ  
ȸ ȸ 

1. 40̟ Ѭ ҷ ï groundwater 

pumping & ​ юȴ 

2. ᴆ╬ ï 30 ᾼ nitrate ï 

nitrogen ⇔ȴ 

1. Ё֮ȴ 

Ѭ׀’ .2 Ȳ  ӣѬȴע

3. ю ҏɎ ῑ ɏȴ 

Ѭ цѬ ṿӣ ȸ ӑẃѠ֣ 

1. ∂Ӵ ᵅѬ Ѭᴯ(MFLs)

П’ ȴ 

2. Ѭ Ȳ ạṿӣѬȴ 

3. ӣѬцṂϢѬУ

ӣѬצ ếӣѬ ȴ 

1. ∂Ӵ Sante Fe River ☼ Ṿ ṳ ᴩȴ 

2. ֯ ◙☼ П╓ứ Ȳ ạῑ ṿӣȴ 

3. Ḃ ᵂᾬⱢṿӣю Ἠ ῑ Пᵂᾬ 

4. ὡ ȳ ц ᾑᾬ Ѭи ᶾ ȳ ὡ

nitrogenП ȴ 

 

B. Ichetucknee ◙ц ☼ Ṏ  
 ḟѠᾎ 

1. Ѭ юŸ ю 18-20%ȷ ḅȲ֮ϯѬ

ṿӣɎᴵ ṭ Җא ц⁮ ᾙṸאɏȴ 

2. Ϣ ṿӣɎеԚӣѬȳ ȳṂϢӣУȳ

ˍЏ ɏȴ 

3. Ѭ ȸnitrogen ⇔ϱсŸῑ ȳϢ

ц Ὅ ᾬѿц ȳ ế

Ѭ - ᴟю ю 50%ȴ 

1. Ṏῂ Ӗ цᴩ╜ צ  ◙֯

цӢᾬֵ ἤȴ 

2. ∂Ӵ ◕ἤ Ṏ Ȳ Ḕ ю☼ в

ҵṿӣ֮ϯѬȴ 

3. Ḃ ╟ῑц Ѭ ȴ 

4. иέ Ṏ ПכӐцᵓ Ȳ ◕

Ṏ ῶȲ∂Ӵ ᴩП

ạȲѿ Ṏᴩ П֯Ḃ ◙

ᾼ ȴ 

 

http://www.floridastateparks.org/wekiwasprings/
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3. ѡӐ ◙ῂ П Ѡה 

A. ᴂ ◙Ӣ ῂ  

   
 Ӏ ף ᾼ ᴂῂ ȲᴞṺ Ṟὧ Ӑ ᶶ Ἇ ẞ ף

ȲḔᴩ 15и ẞ ᴂеӖ Ȳῂ צפּ 170 љϢ Ȳ֯ Ӵɦכד 2004 ᴂӢѬ

ỗ ɧȲ ᴂῂ ∂ ᾬ Ɫ ѡהϚ ᴟϡ ⇔ȲֵⱢѤἪȴῂ вצϚ

ɦ ᴂеӖ ɧⱢɦ ᴂӢѬ ỗ ɧȲеӖ Ϛצ ᴿ ὢ Ȳ֯ױ ӻ

ӣ(1000 ѡ )∟Ȳ ᵛӦῂ ϩᾼ Ϣ Ở ѹ ắ

ᵑ ȴ 

 ῂ в 70̡ 80%Ѭ Ɫ ◙ѬȲ Ҡṓẃᴞ 20 еѐѿϯᾼ ◙ ҏПҏѬЀцѬ

УȴѬ ԓד ═֯ 12̡ 13̆ Ȳῂ ᵓӣ ◙Ѭ ἤȲ֯ ủ ȲỰӖҠѿᵓӣ ◙

’ ᾬц Ὠȷҍủ ȲѬ љҵ ϯᾼѬ ȲҠẓצ ᾼ Ὠȴῂ в ᴂ

ЄЎ☼ ᴂῂ Ȳנ Ѭ ḝᾈ Ҡᾜ ȲỰӖӦ ЄЎ Ȳ ᴩ

ế ȴ ֯Ѭ ЊȲѹѬ Ỵ ѬᾇоȲᵀ╥ Ỵ Ἁ вҎᾼצ Ȳ

Ѭᴯ ҠᵂⱢӢᾬ ȳ ȳ ȳԅ ᾼᴯ ȷᵅѬᴯ ȲҠ ҒѬ Ѭ ȳ

’ ѬӢӢᾬȴѬ ḛѬ₤ѬӢצ ᾬȲֽѪᴤּדᾼ ῧ ȴ иצ ᾼѬ Ȳᶁצ

Њ₤Ѭϩ ȲҠѿ ẁ Ὑȴױҵ Ϸ ẁậӣ ◙Ѭᾼᴎ ѬὮȲ

ҠѿᴞӦ ӣ ◙ѬȲṳѩ ӣᴞẃѬế ◙Ѭᾼ Ȳ ױ ῏ ◙

ᾼ цҒ ◙ѬҠ ᾼ ῀ȴ 

   
 ֯ḕד 3ȳ5ȳ7 ц 11ѣȲỰӖ ᴩѬ Ȳ7ѣ ϚṆԝᾼ

ȴῂ ᴯὑ֮ ӂỌ֮ Ȳ֪ױỰӖ ѿẃ ṿ֮ϯצ ◙ѬҠ☼ ᾼѠᾎȲ֪ױ

ֵ ҠѿӉ ᴟ֮ϯѬ ᾼ Ȳ ṷ Ҡѿ♄о ◙ᾼ☼ Ȳ ╥

ү ᾼ֮Ѡȴ 

 ᴂῂ Ự ᾼѻ ᴥ╥҉и ◙Ѭ ֥ᾼӢ♄ѠהȲᴖ ẓ҅ῶᾼ ╥

ɦѬ Ἢɧȴ֯ῂ вȲ Ѿẞ Ҡṓ Ѭ ᴰ Ȳᴰ צ ҏвҎ Ϥᴰ׃

ᾼЊѬᴃȲ֝ ѬіϤᴰ ἪȲ ṷі Ἠ ᴞ Ἢᴞ֮צ ◙Ѭ Ҡѿ♃ ȳ’

Ӣ׀ ц ᾒ ȴᴖ֯ ϢѬԚӢᾼѬ ἪȲ Ὑדנ Ȳ

ᴂῂ ᾼѬ Ἢּצפ 170 ֵ Ȳ Э’׀ṏֻּפ 120 ֵ ȲϚ Ӧ 2ʲ3 љԚӣϚ

Ѭ ἪȲ֪ױ Ѭ ȲФד ᾼᵂӣ╥ῂ ᾼԚ ȴ ᴆ╬Ѭצ ᾼᴩⱢȲҠ

ṣ ṳạѦȴᴖѬ ἪвἬṿӣᾼ♃ ╥ῂ ỰӖ֫ןⱧщ ϯᾼᾒ ᵂȲ

Ҡи╥ױ֪ ᾼщ Ḋ ᵅѬ ᾼ ȴ 
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 ῂ ỰӖ֯Ѭ ἪἬ ᾼ Мצ ȳ צ ҵȲ צ ᴂЄЎ ӢᾼẔ҃

ȴ ṷѬ Ἢв ᾼ Ȳ Ϡ Ȳṿ☼ҏᾼѬЛ ᴁ╬ϯ ᴰ ц ∟☼

Ϥᾼ Ѭ ֝ Ϸ╥Ѭ ᾼ╓ Ӣᾬȴנ Ầᵗ П ╟ҵȲϷצ

ẁỰӖ ӣѿ ҉ ᾬἤ Ӫ ẃ Ȳᵀ╥ ṷ ּ Ϛ Ȳ כ ֯Л

֯╥ Ӫ ᾼẃ Ȳᴖ╥ ᾼϚ ȲḆῂ ᾼϚԌІȴⱢϠṮѦ ῈМ ȲἬ

ѿỰӖ֯ѬУцѬ ϱѠȲᶁ Ὅצ Ȳѻ ᵂӣ֯ὑѿ’ ỵ ȴἬѿ֯ ῂ

ֵ ⅎ Ѭ Єצ ᾼȲ ᴩῂ вᴀѬ Ἢ ᾼЄ₤

ȲЛҬᵮіϠЄ ᾼӭԏȲᴖ ϷכⱢϚ ȴ 

 ֯Ӑ Ѭ֭вϷ Ѭ Ḗד ᾼЎ ӐȲЎ ╥ѬӢ ѭ ӃӢᾼ

Ӣᾬȴ֪ױȲ ѭ ᾼ ṎȲϷ╥ ԏ ẔМϚ ȴ Ӧ ῂ ỰӖ Ȳ

Ϡ ῂ ֽᴶ ӣ Ȳ ◙ ∟ ϚḔ ṳ ד Ȳֽ ԏȳ

ӻ ц Ȳṳ Мᾼ  ȴטּ

 

B. У ◙Ӣ ῂ  

   
 Ӧ  ҏ Җ Ӑ ᶶ Ἇ ᴩȲὑᴏ ὧ Ӑ ἏЄ₦Ȳẞ

Уȴ У ◙ ᴯὑ ᴏ ӀȲϷצϢ ɦ Уϝ ѬɧȲ ѡӐ ҏᾼɦ֤

Ѭᴍ ɧПϚȴ ᾼ ◙Ѭ ɦ֮כ ЎɧȲᾈ вѬ   ϠѪᴤּדᾼѬӢ

ᾬɦ ῧ ɧȴ֪ױȲ ϱ Ӫῧᾼ ῧ ѱѿц ἇӉ ֪ ◙ ῧ ᴖ

ҏẃᾼѝ ₇ế ȴ 

 ›Ἇ ◙ ᾼῂ ἇֵ ◙ҏЀȲױ ◙ҠӢ Ȳᴖ ◙Ѐᾼ Ϸ

ᾈכ Ӱ ȳѬ ֟◙ȴṞ ›ҿ Ɫ ҭϱ֤צᾼ ɦМЍ ɧȲ ᾘ ֮ Ў

ếẔиќȲ֪ױῂ вᴬ ȲѬ֭ ỴֵБ ӰἨѬᾇоȲᵀ╥Ȳᴰљ רּ

оцӢᾬֵ ἤד ᾃ Ȳ҉и ṭᾼṭЍᾼв ȴỰ  Ѐ ֯ᾈ ֢

ῧ Ȳ ᵑ╥ ῧц֢ ₇ṆᾼϮᴥ Ȳדᴴ֯ӣ ◙ ☼ ȴМЍ ᾘ ȲҠṓ

ֵ ◙ҏЀȲֽɦᴫᴩѬɧȳɦϫѵѬɧ ◙ҏѬЀȲ У Ὼ ԏ צ УЊ Ȳ

Уⅎ ᾬ ȳ ȳѤ ᾬ ȴ 

ױ  ד֙◙ ẘᾼ╥ ṷ ◙ҏѬЀϱѠȲ Ϛצ ɦ֤ ɧ Ȳᵀ

╥╟Џ ᴯ ◙ᾼ ế ’љȲ ṷ ◙Ѐ ҵȲḆ҆ϢẈὢᾼױϯẃȴ׀’

╥Ȳױ ◙ᾈ◕╥ ￼ ᾼ’ Ȳ2008ד ӴϠɦכ ֮ Ў ( ȸ

hariyo)(Gasterosteiformes)Ӣ ֮’ ɧȴ ￼ ╥Ϛ פּ 5ʲ10 еи ┘ ₤Ȳ￼ϱצ

Ϯ ᾼЊ₤ ȲиӁ֯М ⇔֮ Њ₤ќ☼ἨᾈЎȴ֮ Ў☼ ῂ Ἤ֯Ȳ

Є и Ỵ Б ѬᾇоȲᵀῂ ỰӖц֮Ѡ╜ἈЬצԚ Ԛ֝ ═ ◙Ѭ Ȳ Ϛ

֚ᾬ ֯ ’ в ѿἋ ȴ֝ ’ в ’ ӱц ṎӖ ᾼכ

ὰȲṳ ֥ ҵ₤ ȴ֝ Ϸ֯ᾈ ᾼ ӱ ҵ ӱȲѿ Ṏц

ẁ ⅎ Ȳᶁ ӱ ’ ц Ẕῂ Ṏғ ᾼӣїȴ 
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 ֮ ЎѬ вӪᴥЊῧᾼ ῧ Ȳ֪ױῂ ҏ דֵ ₇Ȳ֯Ṟ

Ȳצ ₇ᾼἇ Ȳ ᾼ ₇Ҕᵶ֙ ῧ ᾼ ȳҒϤ ῧ ᾼ

ȳѿ ◙Ѭ ᵂᾼɦЍѤ ᾒɧȳ ὨȳὙ‒ѱȳ ῧ Ἵῧ ȳ֢ ◙ ȳ

ֵ ◙ ᾼ ц ᾬц ֵӢ♄ӣ₇ȴ ◙ᾼ’ṎȲἬ ᴼҏẃᾼד ᾬȲ

ᴖ ҏẃᾼ Ȳ Б ếỰӖᾼѡ Ӣ♄ế ȴלד ṷ ֥֮Ѡᾼ

֮ ᴩ ֮’ṎȲ ᴖ Ӣכ ṎᾼכὨȲԛὡ оכ ═Ӣ ᾼ

Ȳ╥ү Ҡѿ ᾼȴ 

 

C. ᶴ ϥ ◙Ӣ ῂ  

   
 Ӧ₇Ўҏ Ѝׂ ֯ ẞЄѣ Ȳ Ђ≡ᴩ ἏᾈЀ Ȳ

ԛ ẞᴯὑ ЂЍϯᾼᶴ ϥ ȴᶴ ϥ ПѬ ẃᴞ ЂЍ ֮ᾼ ц​ѬȲ

ϯ ∟ П֮ϯѬȲצṷ֮֯ϯѬ Ҡ ѬᴥױȲ֪ד 20

ȲѬ ṏȲѬ ứⱢ 13̆ ȲҒϱ ЂЍ ѡӐϢ Ɫ ЍȲἬѿ ЂЍ☼ϯᾼ

◙ѬϷ Ɫ Ѭȴᶴ ϥ ᴯὑЍ ᶴḋᾼᶴ ϥ ◙ Ȳ╥Ӧ ЂЍ֮ϯѬᾼ 8 

◙ᴃ ȲБכ ֯ѡӐ ԝщ Ἐᾬцנּ Ỹᴍ ПϚȴɦϥ ɧП Ɫ 8 ᴃ Ȳ

иᵑ╥ ᴃȳ ᴃȳ ᴃȳ Іᴃȳ ᴃȳἉἸᴃȳ ᴃѿцҏЀᴃȴḕ ᴃІᶁ

ẔЛ֝צ Ȳӭ›БכⱢ ԏ Ȳ ֮ ⅎȳМ цẔ҃ ԏⅎ Л ȴ 

  
 ᶴ ϥ П ◙Ѭ ᵓӣѿ ӥцѬϩ ҵȲϷ ẁὧṺȳЎ ц

֮ ӣѬȴӦѻ Ϥᶴ ϥ ᾼ ṳЛЄȲ Ὼ צ Ӟᴏц

₇ц֤ Ȳ ṗצ₇ ȳ ȳ ȳӞᴏȳ Ё ₇ ȴ Ϥ
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∟М ЄᾼᴃІ ɦМᴃɧȲ╥ϢЏ Ȳṳ‍ᴞ ◙ȴ ֮ ֪ ◙ᴖᶮכ ᾼ

ῂ ᾁ ȴֽ ԏּנἘᾬᾼɦᴃӐ ɧ ɦ ЂЍ е ɧד Ἐ₇ҵȲנּ

Ữצᵓӣ ◙Ѭ ᵂדכ ᾼ ₇ȳṗ (ϥ ṗ )ȳ ȳ ₇ Ȳꜙᴟ ᵂ

ṗ ᾼ ẓӼצ ȴМᴃ Ϛצ Ȳ ἇᾼ ₇ᶁ ѿ ◙Ѭ

П ᾬⱢ ȴ֝ ȲϷ ◙ѬẲ ѿцѿ ◙Ѭ ᾼ Ѭ ᾼ ỵ ц

ȳ ȳ֢ ד ₇ȴᶴ ϥ ᾼ ◙ Ȳ ╥ Ь ═Ẕᴞ

₤ Ȳ֝ ֥֮ ᵮіЄ ⅎȲѬ ṏ Ể ц ₇ ȲҠѿ Ɫү

ѡ∟ ◙П ԏцד ₇Ȳ ᾼṏֻ ȴ 

  

 

D. Ѝ Ӵ Ђ Ѭ ṭѬ  

  
 ᶴ ϥ  ῺᾼɦЍ Ӵ Ђ Ѭ ṭѬ ɧȲ ЛЄȲᵀ╥Ẓ ᾼ∂

ȲϤЀ Ɫ цϤЀȲϤЄ ԝצ ◙Ӣᾬ ᾼ ӱȲ ⅎҠԒ ױ

▲ ц Ӣ׀ὑ ◙ᾼ֢ цẒ (ֽ ц )ᾼ ӐӢ♄ҭц￼ Ȳ

צ ȲϷҠᴞӦԝ֙ȴ 

 Ϛ ⱢЄ₤Ѭ цѬ ӱȲϡ ẓצ Ṏ МїȳЊ₤ ȳ

цѬ ᵂү Ṏ ӱ ȴἉ ҔᵶẒ ԌȲϚ и╥љҵѬ

ᴃȲẔМ Є₤ ӢᾬȲ Ԍ щѬᴃἋ Ϥ вȲѿⱶ ӱȲ ⅎҠ

ᶄὑ в Є₤ П♄ цᴩⱢȴљҵᾼѬ ᶝ҉и Ϡ Ў ϱ ẞϯ

Ѭ ֮ᾼ ȴϚ ҫϚ ╥╥ ӱϚṆԝᾼӢᾬѬ ӱȲ

ϷצӖ МᾼѬӢӢᾬ ȲѿцѿѡӐ(Ễ֤)ᾼӢᾬȲἬѿ в Ὅ ◙

цẔ҃Ӣᾬ҅ῶᾼ Ȳ֝ ӱ Ӣᾬ♄ ֽ ȳ ȳѪ ᾼ♄ ҵȴױҵȲ֯

ӱּק›ϷҠѿ ᴘ ȲҠѿ ╥ѡӐϢ ẞ╥ᴞА ד ᾼẐ Ϛứ צ

Ἤ ȴ 
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 ◙Ѭ ᾼ╥ѻ ᾼ U ᾭЄ₤Ѭ Ȳ Є₤Ѭ ᾼ ╥֯МҶ

צ Ὑ⇔ ᾼи ὰȲ Ѭ и вȳҵẒ Ȳҵ Є₤ Ȳв ⁄Ҡ

Њ ₤ᾼ ȲἬѿҠѿ ӢѬ вЄЊ₤ ᾄᾼ ȴ ⅎӦϡ Ҡ ϤU ₤

Ѭ ᾼвҎ иȲ ắ ֝ ᾼ ȴ Ѭ ПῈ צ Ȳ ЛЄּפᴍỉ

ᵀȲ╥Є₤Ѭ ȳѬϯ ȳљҵѬ Ϛ ЛюȲ ЛѩЄ₤Ѭ ᴥȲҠ

ЊȲХ ԓȴ ᾼῈ ц Ȳ ӑẃ Ӑ ц ṎМїӾ

ȲױҵȲ ᾼЍ Ѭ ᶾ МїПᶴ ќἬȴ ẁϠќ ṳẦᵗ ᾼ

ᴩ╜ќ ȴ 

 ◙Ѭ ᴯὑ Ὥ вȲ֪֯ױѬ ∟ѠצϚ Лן ᾼ Ὥ Ṏ Ȳ

∂ ╥Ѥ Ȳ в ӱᶴ ϥ  Ὼᾼ֮ ȳ Ὥȳ╦ ȳӢᾬȲṳѹ ẁϠᶙ ᾼ

Ṏᾼד ♄ ȴ 

 

E. ᵎ Ўῂ вᾼ  
Ϯ ӀᴯὑԁṗѠ ᾼ ЀȲϢЀּפ 11 4ϾϢȲϮ Ӏ֤ᾼӦẃ╥Ȳ֪Ɫᴞὑ

ЂЍ Ѭ ​ѬἬᶮכᾼԆ☼ѬȲ ᾼᾼ֮ϯѬ ѭЍ ỵῈ М☼ҏẃȲ ҏᾼ

◙Ѭᶮכ ᵎ Ўȳ Ўȳ Ўȳ Ў֯ Ϯ йכϮиἬѿ ֤Ȳ֪ױ ҟ ɦѬצ

ɧП ȴẔМ ᵎ ЎᾼѬ ẃѿ вᾼЊ ᴃ ѬⱢѬ Ἇ⁮☼ Ӏ ȴ ᵎ

Ў ᾈЎᾼ Ở῏╥ׅᶠ ᵎ ⱢȲ֪ױⱢϠּנἘ҃ᾼғ ᴖỄ֤Ȳẁ М ֮

ᾼ ѬȲ ּפ 1.5еṭȲ ∟ᾃϤ Ѭᴃȴ ◙Ѭ ỰӖӢ♄ ד ȲỰӖ

֯ᾈ ♃ᴪὢȳ♃ ꜙᴟ ᴩ Ἠ ȴ 

  ᵀ╥ ∟҅ד ҙȲ1950∟҅ד1955 ȲЄ₤ Џ ЂЍЍ ȴЏ ṿӣЄ

ᾼ ЂЍ Ѭế ◙ᵂⱢᵐ⁯ѬȲṳѹЄ Ἴậ֮ϯѬȲ כ ᵎ Ўᾼ ◙Ѭ

юȲҒϱӑ ᾼ љ Ѭ᾿ ϤᾈЎȲ Ѭ֭ ȲϷ ᾈЎц

ᾬцệᶃ ֵȲṿᾈЎ ᴆ╬ȴ 

צ ὑῂ ᾈЎᴆ╬ᾼ ἤȲὑ╥֯1990֮דѠцῂ Ở ɦ ᵎ Ў

ԛӢ ɧȲ Ϛ Ӧ֮Ѡῂ ᴞ ȲӦϯᴖϱȲӦ ẞ ∟╥ ᾼԓѠᴯῂ Ȳ

Ẕ NPOᾎϢGROUNWORKϮ Ṷ ᶝⱢ ᾼМЮ Ȳ ֮֯ỰӖȳԍ ȳ╜

ἈФ֥דᵂᾼᶮכᾼеṂẦϩ ᴴ …Ȳṿ ԛӢᾼכғ Ẃȴ 

ᾘ Ӏ вᾼ ᵎ Ў ᾈ ḔᴩȲ Ҡѿṓẞῂ ◙ᾼ ᵓӣȲᵓӣ
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◙Ѭ ӴᾼЄЄЊЊᾼῂ е Ȳᾘ ᾈ ᾼḔ Ȳѿц֯ᾈ Ἁ ᾼѤ ἨӰὰ

ȲḔ ϯ╥ᵓӣѭכỵἬ ᾼᾈ оṆ ȲҠѿ ֮ ☼Ἠ и ᴁѬ ᴩ

ᴁ∟ԛ Ϥᾈ ȴ 

 
 ᾈỴ ῂ Ȳ֪ױᾈỴצ ֵ ὔᾼ Ѭ ╟Ȳ ═֮֯ỰӖӢ♄ế ◙ѬП

ᾼ ȲҠѿ♃ ế ậѬȴ֯ ѬḔ ếᾈỴ Ȳצ ֵ Ѭᾼ ⅎȲẃױ

Ѭȴ 

 
 ֯ ϱцỂ ῂ צ ֵ ◙╣ צ ᾼ ȲֽӐ֤֮צᾼϮ Ȳц

ῧ ȴ ϱҠѿṓẞ ◙ᾼҏѬЀȲẁӖ ậѬ ӣȲ֝ Ϸ ẁѬ ᾼ

ậѬӖ ҠѿׄїậѬȴ 

  
 ᵎ Ў֯ϚϟХХדῴ Ӏ ҅оȲӢ♄ Ḃ ệᶃȳ Ὅ Ѭᾼ∟Ȳ

Ӣ ֯ ᵐѬМᾼϮ ῧ Бנ ȴⱢϠ Ϯ ᾼ ◙Ѭ ֮ ӢȲ Ở ɦׂ

Ϯ ӀᾼѬɧцɦ╖ Ϯ ῧ ɧῂ ’Ṏ♄ Ȳ Ӗ ȳԍ ȳ╜ἈϮѠ֥ᵂ

ᾼԇЮṔᴥȴ֯ῂ ’ṎϢЂỔṛϯȲ ὢᴰ֯ᾈ ϡᴍљϢ ׄ ϯѬ ȴ

Ѭ ∟Ȳ  ԛ ╫ӥᾈ Ϯ ῧ ẃ Ṏȴṳѹ Ӵ ῧ Ṏ Ȳ ῧ Ṏ

ЛЄȲᴯὑӀМїᾼ ◙ЀȲ֯ѭכỵѬᴃвȲѿᴞ ◙Ѭ ֥ы

ᾼ Ѭ Ȳ ῧ ᾼ ֮ȲᴃвѬ ṓἉȲ ṙ Ӣ Ȳ֝ Ϸ
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ṎϠ ѭ Ȳᴖ 16Cᵐẖᾼ ◙ѬȲ Ϡ Ὼῂ ᾼ ȴ 

 

 ᵎ Ў’Ṏ ◙ᾼ ếכὨȲᶺ Ҡѿכẞῂ Ȳ╜ἈцӖ ϮѠ ֥ϩ

◙ Ṏᾼϩ Ȳ֯ ◙ ẓѝо ếӢ Ṏᶙכ∟Ȳῂ Ϸ

ҏѿ ◙Ɫ ᾼӢ ế ♄ ȲױҵḆ Ӣҏ דֵ ₇ế Ὼᾼ

Ȳ ṷצᶮế ᶮᾼ Ȳ ῂ ỰӖиṹẞ’ṎכғᾼכὨế ᴥ ȴ 

 

4. ◙ῂ ПӢ Џᾎ 

A. Ѭ Џᾎ 
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B. ᾈ Ѭ о  

 
 

C. Ѭ֭ ỴῈ  

 
( ȳ Чᵩȳ ѝ ȳ ȳϜ Ђȳ Ȳ2006Ȳ" ḋ Ӣᾬֵ ἤׁשṅ

ʟѿ⅜ὧ Х ḋѬ֭֮ ⱢẂ"Ȳɦ∂ ɧɎTSSCIɏȲ59ȸ167~192ȲүҖȲү )
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Ϯȳ ῂ ỰӖ ᴩ ◙ ֮֮֯о ц Џᵂ 
 Ϛד100)⇔ד 6ѣ)ц ϡד101)⇔ד 10ѣ) ▲ ὨȲὑ ϡד⇔ Ở

П ₤ ◙ ֮Пד ῂ ἤȲ∂ӴӢ Ȳṳ ₤ ◙

֮ῂ ’ṎП ц ֮ Ȳ ד ῂ ᴯȲԚ֝ ῂ ᴞᶺ

ṥׂцӘ П ȴ 

 

1. Ӏ Ѝ Ѝ 
 ֯ ЍȲⱢϠᵂⱢ∟ Ѝ ◙ Ṏӱ ПṼ ȲṳΩ ♄ Ȳ

ῂ ỰӖ ᴞ ◙ ȲṳẦᵗῂ ѿϯӭ ȲӐ Б ᶙכ Ѝᴟ

ю ᾼװ10 ◙Ӣ ȳ ◙☼ цѬӢӢ ▲ ȸ 
 (Ϛ) Ѝ ◙Ӣ ᾼ ȴ 

    (ϡ) Ѝᴞ ◙ ἤ ԛ ᾼῴḔ ∂ ȴ 

    (Ϯ)Ω ♄ Ȳᵮіῂ ỰӖ Ȳ ῂ ỰӖ ᴞ ◙П ȴ 

 

♄ ֤  Җ Ѝц⁮ Ѝ ◙☼  

♄ ѡ  2012/12/06(ҳ)-12/07(Х) 

Ϣ  Ӑ ѻ═Ϣц ▲Ϣ  

♄ в  ֮֯ῂ Ӏ Ѝ ȳ Ӏ ЍӢ ṎМїцӐ ѿ

Ἇ ▲ Ȳ Җ Ѝц⁮ Ѝ ◙☼ Ҡ ᵂⱢ цṥׂП֮

ᴩῴḔ ц ▲ȴ 

♄ Ὠ Җכ Ѝц⁮ ЍЄ и ◙☼ ц ֮  

♄ ѱ  

  
Ӱ е ›Ѭ  ᴞ ♄ Мї∟Ѡ 

  
◙ׅ›Ѡ Ѝ ᾬ › ϯ  
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♄ ֤  Ѝ ◙Ӣ Ṏ  

Җ Ѝцв ῂ ◙☼  

♄ ѡ  2012/12/09(ѡ) 

Ϣ  Ӑ ѻ═Ϣȳ ▲Ϣ ȳ Ѝ כ цӢ ṎМїᶳЏ  

♄ в  ϱр֯ ЍӢ ṎМївȲӦӐׁשṅѻ═Ϣ ѷ ц´

ѝᵗ ṅשׁ ȲⱢ Ѝ ц ṎМїПᶳЏ ᴩϚ ὑ Ѝ

◙ ֮Ӣ Ю цѡӐ ◙ иṹᾼ ȴ 

ϯХ⁄ Ѝ ȳ ЍӢ ṎМїцӐ ѿἏ ▲ Ȳ

Җ Ѝцв ῂ в ◙☼ Ҡ ᵂⱢ цṥׂП֮

ᴩ ц ȴ 

♄ Ὠ Җכ Ѝцв ῂ в ◙☼ ц ֮  

♄ ѱ  

  
Ѝ ◙Ӣ Ṏ  - ẖ◙ѬᾇоѬᴃ 

  
-в ῂ вѬУ ṥׂ -Ͼԏ ›Ѭ  
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♄ ֤  ⁮ Ѝ ◙☼ ц ▲  

♄ ѡ  2012/12/29(г) 

Ϣ  Ӑ ѻ═Ϣȳ ▲Ϣ ȳ Ѝ כ цӢ ṎМїᶳЏ  

♄ в  Ѝ ȳ ЍӢ ṎМїцӐ ѿἏ ▲ Ȳ ⁮

Ѝ в ◙☼ Ҡ ᵂⱢ цṥׂП֮ ᴩ ц

ȴ 

♄ ⁮ Ὠכ Ѝ в ◙☼ ц ֮  

♄ ѱ  

  
⁮ Ѝ ◙Ӣ ṥ ц  -  ‏

  
ṥׂ - Ѝᴞ е ∟Ѡ

Ѭ  

қ - Ѝ Ѝ М

∟Ѡ 
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♄ ֤  Ѝ ◙Ӣ ▲ Ὑ  

♄ ѡ  2013/01/27(ѡ) 

Ϣ  Ӑ ѻ═Ϣȳ ▲Ϣ ȳ Ѝ כ цӢ ṎМїᶳЏ  

♄ в  ֯ ЍӢ ṎМївȲӦӐ ԉׁשṅᵗ ὔᵩȲⱢ Ѝ

ц ṎМїПᶳЏ ᴩϚ ὑ Ѝ ◙ ֮Ӣ ц ◙

֮ ▲ѠᾎЮ ᾼ ȴ 

♄ Ὠ ֮֯ᶳЏכ ◙ ֮Ӣ ц ṥׂѠᾎ 

♄ ѱ  

  
Ѝ ◙ ֮Ӣ  ◙ ֮ ▲ѠᾎЮ  

  
◙ ֮ ▲ ḊЮ  Ὑ ẞ  
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♄ ֤  ᴫ Ѝ ◙☼ ц ▲  

♄ ѡ  2013/02/23(г) 

Ϣ  Ӑ ѻ═Ϣȳ ▲Ϣ ȳ Ѝ כ цӢ ṎМїᶳЏ 

♄ в  Ѝ ȳ ЍӢ ṎМїцӐ ѿἏ ▲ Ȳ ᴫ

Ѝ в ◙☼ Ҡ ᵂⱢ цṥׂП֮ ᴩ ц

ȴ 

♄ Ὠ ᴫכ Ѝ в ◙☼ ц ֮  

♄ ѱ  

  
- Ỵ ◙ - Ỵ ◙ 

  
-ᴍד Ч  қ -ᴍד Ч  
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♄ ֤  Ѝ ◙☼ ц Ѡᾎ  

♄ ѡ  2013/04/15(Ϛ) 

Ϣ  Ӑ ▲Ϣ цӢ ṎМїᶳЏ 

♄ в  Ѝ ȳ ЍӢ ṎМїцӐ ѿἏ ▲ Ȳ

Ѝ вҠ ᵂⱢ цṥׂПѬУ ᴩ ц֯ ◙☼

ᶳЏ Ӑ ▲Ѡᾎȴ 

♄ ֵ Ὠכ ѬУᴯ ц Ӑ Ѡᾎ 

♄ ѱ  

  
ѬУѬᴯ ▲-ᴍד Ч  

  
ѬУѬᴯ ◙ ֮ ▲ 
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♄ ֤  Ѝ ʟ ◙ ố 

♄ ѡ  2013/05/18, 05/25, 06/01  

Ϣ  Ӑ ṅϢשׁ Ȳ Ѝ ᶳЏ 

♄ в  Ӏѝо ὑ ЍȲḕדӖ Ѝ Ȳֽצ

Ѝ ẃᾼ ḝ ȴЭד Ѝ ὑϱỂгɎ18ѡɏ

Ȳṳѿɦ ◙ ốɧⱢѻ Ȳ Ӏ Ѝ ֝ еӁɦ ᷄

ἅ ◙ɧ Ȳ זּ֫ ֯ ᾼ ◙П Ȳ

₨Ӏ ȴӐ ѻ═ϢцׁשṅϢ Ầᵗѻ ◙Ӣ ц

љҵ ♄ ȴе Ϸẞ ȴ 

♄   Ὠכ

♄ ѱ  

  
Ӑ ѻ═Ϣ ◙Ӣ  Ӑ ѻ═Ϣ ắе ῏  

  
♄ Ϛ ṅϢשׁ  Ầᵗљҵ  
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♄ ֤  ɦ Ѝᴞ ◙П ᾓȳᵺ ɧе  

♄ ѡ  2013/05/23Ɏҳɏ 

Ϣ  Ӏ Ѝ Ṷ Ṏȳ Є Ђ ȳӐ

ѻ═ϢцׁשṅϢ ȳ ȳӀ╜Ἀ֢ ҅ῶ Ϣ 

♄ в  Ӏ ЍЛᵀ╥ Ѝᾼֻҟ ȲḆ צ ◙щ Ȳẓצ

ᾼϢѝ ԏ Ȳ ’ Ἐᾼ Ἤ ȴ

Ӏ ὑ 5ѣ 23ѡ ɦ Ѝᴞ ◙П ᾓȳᵺ ɧ

е ȲӦ ѻ═Ȳ ῏ȳ  

♄ Ὠ Ȳכ Ӧ ᶝѻ ȲԒכӴ Њ ȲṳѹӦ

Ӏ  ẃ ԉң ϢȲ ד ᶝ ᴩẦ Ȳ ֣’

Ѝ ◙ԛ Ɫӭ ȴ 

♄ ѱ  

  
Ӏ╜Ἀ֢ ҅ῶҏ  Ѝ ῏҅ῶ ẁ ṓ 

  
∟ ֢   ӻ☼  ∟ ҵ שׁ  
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♄ ֤  ЍḘ ◙ʟỏ ц  

♄ ѡ  2013/05/31(Ϛ), 6/14(Х) 

Ϣ  Ӑ ṅϢשׁ ȳ Ѝ цӢ ṎМїᶳЏ 

♄ в  ӦӐ ԉׁשṅᵗ ʟ ὔᵩ ᶳЏ ȲϤỏ∟ Ѝ

ᴫ ỴḘ ◙Ӣ ц ᴩ Ự ᾼ ▲ ȴ 

♄ Ὠ ỏכ Ḙ ◙ ц ▲Ѡᾎȴ 

ѡ∟ȲᶳЏ ᴞ ἤ ᴩ Ѝ ṥׂȲכὨ ȴ 

♄ ѱ  

  
ᶳЏ ֥ ᴩᴩ›  ὄᵜ Ự  

  
ѪṜ  ῑד∟אלњ  
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♄ ֤  Ѝцв ῂ ◙ҡУ  

♄ ѡ  2013/07/28(ѡ) 

Ϣ  Ӑ ṅϢשׁ ȳ Ѝ כ цӢ ṎМїᶳЏ  

♄ в  ֪ ẃ ᶝỗ Пׁשṅ ȲӐ ֥ Ѝ Ԓᴩ ᴩҠ

ᵂⱢ ẃѬᴯ ПҡУᾼᴯ цᾭᾓ ▲ ȴ 

♄ ֵ Ὠכ ҡУ ᾓцᴯ  

♄ ѱ  

  
в Њ∟У ᵦ ᴔУ 

  
в 307↑ 7 (  У) ṂУ 

 
 23Ɫ ד2013 4ѣᴟ 9ѣП Ѝв ῂ ѬУѬᴯ Ӏ ​ Ȳ

ẃᴞ ᾼ Ѝ ᶳЏἬ ȴӦ 23Ҡ Ѝᾼ ẖ◙ 8ѣἉ ֵ

ѡЄ​∟Ȳ֯ 8ѣ 29ѡ◙Ѭ ҏ ​ (4/7-8/29)Б 1000cmȴױ  

═ ᴩ ᵗὑצ ◙ҏѬ ֮ϯѬѬᴯП …ȴ 
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2. ⅜ὧ Х ḋ 
Х Ѭ╥ ◙ ֮Ϸ╥ɞѝо ᾎɟ׀’ ⱢϚ Ϣ ᴥᾼ ׀’ Ȳ

⁯ ѬЏ ȳϱ ᴁѬ Ϥцҵẃ ȴⱢϠȸ 

(Ϛ) Ϡ Ӑṝ ◙ ֮ ᴥц ẔӢ♄ ◙П … 

(ϡ) Ṏ Ȳ᷾Ϥ֮֯Ӣ Ӣ♄₇ Ṏ 

(Ϯ) ѬЏ Д ∟Ȳ ֮ ᴩ ֮ Ṏ 

Ӑ  Бנ Ầᵗ֮֯ῂ ɦХ ׂ Џᵂ ɧ ᴩ ◙Ӣ цӢ Ṏ

♄ ȴᴖ֯Ӑד⇔ Ḇ֯Х Ѭ ᴟю װ4 ◙Ӣ ȴ 

 

♄ ֤  Х Ѭ ֮ ӴȲכ ◙Ӣ Ṏ  

♄ ѡ  2013/05/23(ҳ) 

Ϣ  Ӑ ѻ═ϢȳׁשṅϢ ȳХ Ѭ ֮ כ  

♄ в  ẦᵗХ Ѭ ֮ ӔכהӴȲе ẞ ȴ 

ѻ═Ϣ´ ѝᵗ ṅשׁ ֮Ӣ П ȴ 

♄ ֮ Ὠכ כ Ϡ ֮Ӣ цХ Ѭ צ ◙Ӣ ȴ 

♄ ѱ  

  
Х ◙Ӣ Ṏ  Х Ѭ ֮  Ӵכ

 
♄ ֤  Х ◙Ӣ ▲ Ὑ  

♄ ѡ  2013/07/06(г) 

Ϣ  Ӑ ѻ═Ϣȳ ▲Ϣ ȳХ Ѭ ֮ כ  

♄ в  ֯Х Ѭ ֮ вȲӦӐ ԉׁשṅᵗ ὔᵩȲⱢХ Ѭ

֮ כ ᴩϚ ὑХ ◙ ֮Ӣ ц ◙ ֮ ▲Ѡ

ᾎЮ ᾼ ȴ 

♄ Ὠ ֮֯ᶳЏכ ◙ ֮Ӣ ц ṥׂѠᾎ 

♄ ѱ  
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Х ◙ ֮Ӣ  ◙ ֮ ▲ѠᾎЮ  
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♄ ֤  Мїɦ ϥự ɧ 

♄ ѡ  2013/09/07(г) 

Ϣ  Ӑ ѻ═ϢȳׁשṅϢ ȳХ Ѭ ֮ כ ȳ  

♄ в  ᵎиẒ Ȳ ϚӦ Х Ѭⅎ ᾼ

ҭȳ Ѭᾼ╝ṶȲ Х Ѭ ֯ῺᾓȴӐ ѻ═ϢцׁשṅϢ

⁄ ϡ Ϡ ֮ᴞ ȳ ᾼצ ᾬȲ ֯

ᾼᴞ ᾓȴ 

♄ Ὠ Ϡכ ֮ᴞ ȳ ᾼצ ᾬȲ ֯ᾼᴞ ᾓȴ 

♄ ѱ  

 
 

Х ◙ ֮Ӣ  ᾈ 

 
♄ ֤  Ѭ ц ◙Ӣ Ṏ  

♄ ѡ  2013/09/12(ҳ) 

Ϣ  Ӑ ѻ═ϢȳׁשṅϢ ȳХ Ѭ ֮ כ  

♄ в  ѻ═Ϣ ѷ ῀ ц ֮Ӣ П ȴ 

♄ ֮ Ὠכ כ Ϡ ֮Ӣ ц ῀ ȴ 

♄ ѱ  

  
ᴔ ῀  Ϡ ☼ П … 
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3. ⅜ὧ ⌡╡ Ѭṭ 
Ɫ ֥ Ϝ е ế⅜ּדЄῂ Ὥ ṅ⅍ῂשׁ ПὭ Ȳ ῂ ỰӖ

ẔӢ♄ ◙П …Ȳ ѿ ῂ ỰӖ ᴞṝ цӢ♄₇ ᾼ ї ֝

ṳӑẃ ПԚ ȲӐ ֯ Ϝ Ѭṭ ᾼװ1 ◙Ӣ ȴ 

 

♄ ֤  Ѭṭ ◙Ӣ  

♄ ѡ  2012/11/10(г) 

Ϣ  Ӑ ѻ═Ϣȳ ▲Ϣ ȳ Ѭῂ ỰӖ 

♄ в  ֥ Ϝ е ế⅜ּדЄῂ Ὥ ṅ⅍ῂשׁ ПὭ

ȲӦӐׁשṅѻ═Ϣ´ ѝᵗ ṅשׁ ȲⱢ ѬṭỰӖ

◙Ӣ ȴ в Ҕ╗ ◙Ӣ Ю ȳ Ѭṭ ◙ ᾓ ӑ

ẃ ȴ 

♄ Ὠ ѬṭỰӖכ ◙Ӣ ц ῂ в ◙ ᾓ ֚  

♄ ѱ  

  
◙Ӣ  ◙ҵẃ Ю  

 
ҳȳ ү ◙ ֮Ӣ Ṏ ᵂњҌ 
 Ɫ ẞ ᴟю 1 ῂ ỰӖ ᴩ ◙ ֮֮֯о ц ЏᵂȲṳ ֮Ḃ

Ἠ═ Џᵂц ү ◙ ֮Ӣ Ṏ ᵂњҌϚ ПӭᾼȲњҌв ṓ 

ϡȴ֝ ȲӐׁשṅ ד2012 12ѣ Ở Ӏ ЍП֮֯ῂ ( Ӏ Ѝ

ц Ӏ ЍӢ ṎМї)֥ ȲWӭ›Бᶙכ Ѝֵװᾼ ◙Ӣ ȳ ◙☼ ȳ

ѬӢӢ ▲ ṳ Ѝ ц ᶙכϠɚ Ѝ ◙Ӣ ѬӢӢᾬ ▲

ṎњҌɛȴ 

 

ҵȲԓױ  ◙ ᴩ МȲӐ Ϸԓϩ Ẕ҃Ẕ҃ד ῶἨ ȲẂֽ

Мї І ϚṆԝ ◙ ȳЄᴞ ᾼד דּ ѝ ȳе [ᶺ ᾼ ]

Є [ ] נּ ѱȴד в ṓ  Ϯȴ  
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Ḻȳ ׁשṅ ∂  

Ϛȳ ◙Ѭ  

ӐׁשṅᵓӣɦᾈЎᴆ╬ ⇔╓ ɧ( RPI, River Pollution Index) ◙Ѭ ᴩ

Ȳӭ› ҳủП 11 װ47 ◙Мצ װ26 ὑӑắ( ắ)ᴆ╬ᾼѬ ȷ15װ ὑ

⇔ᴆ╬ᾼѬ ȷ5 ὑМ⇔ᴆ╬ᾼѬ ȷṳ ᴆ╬ᾼѬ ȷẔМ וּ)װ1 Ѝ-

♀◙)֪Ɫ ủѬᴯ ᵅ ◙ѬЛ ҏ֮ ᴖ Ѭ ȴӦὑ ◙Ѭ ᾼ֮

ϯѬ ᴞ ҏ֮ Ȳ֪֯ױѬ Ẕ֮҃ῶѬἨᴆ╬ ☼ϤȲ Ѭ ὑӑ

ắ( ắ)ᴆ╬ᾼѬ Ȳѹᵧ ֽ ▲ ᾼҳủ ◙Ѭ ṳ Ὑ Ἠᵧ ủ ἤ

о( 12)ȴ 

ᵀ╥ ▲ЬҠ װ15 ὑ ⇔ᴆ╬(Medium)ᾼ ◙Ѭ ȴẔМȲּר ◊ ц

ѻ ╥ẔМ (DO)Ɫ ὑ ᵅᾼᾭ Ȳ ▲ ѻ ֪╥ Ӑ

ὑᵅ ᾭ ᾼ◙Ѭ֯ ҏ֮ ∟᾿ ☼ϤЬ╥ Ѧᾭ ᾼᴃ ἨѬᴯ ᵅᾼ☼

Ȳ Ѭ ᷂’═ ᵅᾼᾭ ȲױҵȲ ◙Ѭᴃ ủᵧ ⇔ᴆ╬ᾼ ֪

Ҡ ẔЛ☼ Ѭ цᴃМЄ ᾼҵẃ ᵦ צ ȷᴖ ҁ ȳ ȳӞ ◙ц

ủӢоוּ◙ (BOD)Ɫ ᾼᾭ Ȳ ╓ӱ Ҡ צᴆѬἨצ

Ѭᾼᴆ╬ȲẂֽ ҁ ѬṭӢ♄ᴁѬȳ ◙ ᾼ ᴃц Ӣ♄ᴁѬȲᴖ

Ӟ ◙Ѭ ẃᴟ ☼Ȳּוủ BOD ֪ЬЛὙȲᵀ╥ ᾃ ╥ҍủц╡ủ╥

ҳױ Ѭ ԓ ⌠ Ɫӑắ( ắ)ᴆ╬ᾼѬ ȴ 

ᴖ װ5 ὑМ⇔ᴆ╬(Bad)ᾼ ◙( ЍӰ е ȳӞ◙ḋװ2 ◙ ◙МȸӞ(װ2

ḋ ◙  ( ◙ ПѬ )ᾼᴖӢо (BOD) ὑМ⇔ᴆ╬ᾼ ⇔ȲBODᾼЄ

ЊҠῶӱӢᾬҠи צ ᾬᾼֵюȲ ╓ӱ צᴆѬἨצ Ѭᾼᴆ╬Ȳѹᵶ

BOD П ѬȲ ϤѬ ∟Ȳ оᵂӣ ὔ Ѭכ ᾼᾭᾓȲṿ Ӑᵅ

(DO)ᾼ◙Ѭ ’═ᵅ ᾭ ȴ ▲ ѻ ֪╥ ֮ ᾼӢ♄ц

ѬἬ Ȳכ ὙϠӞ◙ ☼Ѭ֭ắẞϠӖӢц ᾫ Ѭᴆ╬ᾼ ȷ ЍӰ

е ᾼᴆ╬ѻ ╥֪Ɫ (DO)ц ɎNH4
+
-Nɏ֪ ὑ◙Ѭ ᵧ ᵅц

Ӣ♄ᴆѬ Ϥȴᴖ ҁḋҬצ ủ RPI Ȳד‒ѻ ╥ ủЄ​ ҳỂ Ϥ

Ἤ  ᾼȴכ

’ ᾼɦ ӣѬѬ ɧ ⇔ Є Ɫ 300 mg/LȲᴖ ◙ ◙

⇔Юὑ 201.50-994.50 mg/L(ӂᶁ 482.29 mg/L)ȴT ү ◙ṳӑҏ ắẞ ᴆ╬П

Ȳᵀ╥ ϱ Ѭ ὨҠ ◙ѬꞋẃᴞ ᾼ֮ϯѬ Ȳ ϢⱢ♄ ᾼ

Ἠᴆ╬Ȳ ◙ ╥ ẁ֮ῶѬ ҉ ᾼ ẃ ȴ 

 

ϡȳ ◙Ӣᾬֵ ἤ 

1.  

Ӑׁשṅ 11 Ԛ ד13ּ 29 ȲẔМ 13 Ӣ ȳ5 צ ц 11 ҵẃ

ȴ ϠѬ юѬ ЊᾼЄ Ѝц ҁḋḥצ ( ҁḋּוủ ᾼϚ ῧṝ

Ɫ ӭ )ȲẔ҃ 9 ◙ צ Ȳᵀ╥ҵẃ ҏ ѩẂד Ȳ ѾἬצ

◙ҵẃ ᴾ(Ἠ ) ᾼ 50%ȲẂֽ ◙ Єѹ Ѭ ֻᾼХ ѬȳӞ◙
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ḋц ҁ иᵑצ 14ȳ12ц 10 Ȳᵀ╥ צ֢ 7ȳ7ц 5 ҵẃ ȴᴖӞ ◙ḥ

צ ҵẃ Ȳᵀ╥Ӧᴫ іϤẞὧ ᾼ вҵẃ ʟ (ῶ 6)ȲӦױҠ

ṓȲ ◙ ẁϠЄ ṏᾼ ֮ȲϢⱢὍ ҵẃ Ӈ ȴ 

ᵑ ◙ Ӣᾬֵ ἤ╓ ṳḥצᵧ ủ ἤ оȲЄ Ѝȳ ҁḋ֪ⱢѬ

Ἠ ᴖ ἨҬצ 1-2 Ȳᵧ Shannon-Wiener's diversity index(H) Ɫ

Shannon-Wiener's evenness index (E)Ɫ ȴ ᵅᾼ╥ Ѝȳ ȳӞ ◙ц

Ѿ Ҭצ 2Ἠ 3 ȲѹẔМ ЍӰ е ц ᾼ Shannon-Wiener's evenness 

index (E) ᵅϷч╣Ϡ ◙вѿҵẃ Ɫ ( Ѝᾼ цэ ῧ ȷ ᾼҼ

Ѐ ‍ )ᾼ Ȳᴖ Shannon-Wiener's diversity index(H) ứᾼ ◙ צ╥

Ѭ Єц ứᾼ◊ ȳӞ◙ḋȳХ Ѭц ȴ 

֢ᵑ ◙ цכ ֪ ֮ ἤЛ֝ᴖצἬ ȲϷṳḥצᵧ Ϛ ᾼ

ủ ἤ оȲᴖ╥֢ᵑᵧ ҳủ Ὑ П Ὠȴ Ὼ Ỵ ᾼ ◙ֽ Ȳ

Ҡ ἤ ᾼ⸗ ȲἨ╥ Ѭ ☼ᴟḦѬ иᵉᾼצ ῲц Ϛ

ȴ Ѝ╥֪Ɫҍủ ▲ᾼ ♀◙ ◙ѬȲ ⱢѬᾇоѬ ᾼҵẃ

цэ ῧ Ȳᴖּוủ Ở Ғ╥֪Ɫ ᴟ ϯ ᾼӰ е ›Ѭ Ȳ

Ϸ╥ҵẃ цэ ῧ Ȳᵀ╥ ϱ ᾼ ♀◙ Ѭ ֵȴᴖ

ҳủ ḂצϷḥכ (2 ȸ Ӣ ᾼ цҵẃ ᾼҼ Ѐ ‍ )ȲҬ╥ҍ╡

ủ ᷿ẞ ֵᾼҵẃ ᵦ ȴ֯⅜ὧ ᾈЀ 50еṭᾼХ Ѭ╥ ֵ

Ӣ ᾼ ֮Ȳꜙᴟҏ ᾈЀ₤ ᾼ ȷ֯ Ӏ Ѝᾼ Ϡ֯в ῂ

ᾼ ẖ◙цӰ е ᾼϢЏоѬ Єצ э ῧ ҵȲ ╥Ҡѿ

( ☼ἨᾈЎӑắᴆ╬ᾼМϯ ѿцᾈЀ Ҡṓȳ Ѭἤ ѬМЊ₤Ἁ )Ȳꜙ

ᴟȲ֯⁮ Ѝ ( Ѝ ᾬ ϯ )ϯᾼ ◙ ▲Ϸצ ếῧ (‟ ȸ Ȳ

ᾈἤ )ȴ ◙ҏ ἤ ד╥ цᵘϩ’׀ᾼ Ȳῶӱ

◙ ҏ ЀП Ữ Ἠ ᾬЛ  כ ȲϷҠṓ ◙БכⱢү ᵅ Ἰ ѬӢ

ᾬ П ֮ȴ 

 

2. Ἁ Ӣᾬ 

Ӑׁשṅ ◙ ẁᾼ ứѹ ᾼѬ Ȳṿ ҏ ֯ ◙ᾼἉ Ӣᾬ

ц ד ц ứȴ֢ᵑ ◙Ἁ Ӣᾬ цכ ֪ ֮ ἤЛ֝

ᴖצἬ ȲϷṳḥצᵧ Ϛ ᾼủ ἤ оȲᴖ╥֢ᵑᵧ Ẓủ Ὑ П Ὠȴ

ϠϚṷѬ Њ( ҁḋ)ἨҠ ắẞ Ѭ ( )ᾼ ҵȲ ◙Ɫ ֵἉ

ӢᾬӢ Ἠ ᾼ ṏ Ἤ(ῶ 7)ȴẂֽȸ Ѝ ◙ ҠЄ иⱢ⁮ҖᴫЛ֝

֮ ȲҖ Ѝ ◙Ѭ ѻ ẃᴟ ♀◙ҏѬЀцв ῂ Ѭ Ȳ Ὼв

ֵⱢϢЏѬᾇ Ȳֵᴯҵẃ Єṍ ȷ⁮ Ѝ Ὼ Ѝ ᾬ ȳ Ѝ Мц Ѝ

ᴞ е ȲֵⱢϢЏ ц иⱢᴞ ᶩȲⱢ ȳ ȳֿ З ȳ ѫ

ᾋ ц қ ȷᴫ Ѝ⁄ѻ ϡצ ȲҔᵶЬ ὑᴞ ☼ᾼᴍד Ч (Ɫ

қ ц ᴏ )цБЄ и ϢⱢᵓӣ( цѬᾇᴃ)ᾼḘ ◙ (Ɫ

ц Ự )ȴ ◙ ứᾼѬ Ȳ֯ Ѝ Ϡ ᾼ ֮цӢᾬֵ ἤȴ 
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֢ᵑ ◙Ἁ ӢᾬӢᾬֵ ἤ╓ Ϸṳḥצᵧ ủ ἤ оȴ ѾἬצᾼ

◙ צ Shannon-Wiener's diversity index(H)Ȳ ᵅᾼ╥ Ȳ ֪╥Ѭ ЊἨắ

ẞ Ѭ ѹ ᾎќ Є Ѭ ḖᾼἉ ӢᾬȲᴖ ὔҏ ᾬ ṿ

Shannon-Wiener's evenness index (E)ɑ ᾼ ȲẂֽ ᾼҵẃ ђᴫ Ȳᴖ◊

ᾼ ủᵅӢᾬֵ ἤѻ ╥֪ ủѬ Ѭ ЄȲ ЛᵓἉ ӢᾬӢ׀ȴױ

ҵȲ Ɫ (ӑἨ ắᴆ╬)Ѭ ѻ ╓ ᾬ ȲӐׁשṅ―֯ 4 ◙(Є Ѝȳ

Ѝȳ ҁḋȳ )ᴟюצ 6 ȴᴖɦ ɧ╥╓Ӣ♄֯ ֮ϱȲᵀ╥

ЄֵЬЛҠ Ѭы Ȳ כ Ӑṝ ѬԌ ḖҵȲЊ Ӧὑ ЊȲѬԌḆὔЄ

ȲϷḆ ∕֯ Ѭᾼצ МӢ♄ȲἬѿ ứѹ Ὼ Ỵᾼ ◙ Ɫכ

Ӣ׀ ᾼ ԈȸẂֽүὧ ◙ЛҬֿצ З ȳ ѫ∟דњ ȳῑד∟אלњ

ȳᴊӪ Ự ȳ Ự Ȳ үצ ᵀצ Лֵᾼּמ╓ њד ȷ֯

ҁḋ צ―◙ ѫ∟דњ ȳῑד∟אלњ цᴊӪ Ự ᾼ ȷᴯὑ⌡╡ҙ ᾼ

Ȳ֪ẃᴞ Ѝ◙Ѭᾼ ᾃȲ ḝᾼ֮ϯѬ ȳᴔ Ở ὭȲ в ᾼ

֮ȷ֯ Ӏᾼ Ѝᴫ ỴϷ֪Ɫẃᴞ ᴯⱵ ᾼ ◙Ȳᴖ Ϡ ᴟюצ

16 ȴױҵȲӐׁשṅ ֢֯ ◙(Ҕ╗ ᾼ Ѝ ◙) Ӄ

ἤᾼ ᾋ ȳֿ З Ȳ֝ Ϸ֯үὧ Л ṓᾼ ѫᾋ ȴ 

ӦױҠṓ֯Мᵅ Ἰ ắᴁ╬ ᾼ ᾓϯȲ ◙ ֮֯Мᵅ ἸᾼἉ Ӣᾬ

ֵ ἤϱצ цӇ ᾼ ȴ 

 

3. ѬӢὖ  

ӐׁשṅԚ 10ӭ Ȳד38ּ 662 ᾼѬӢὖ ȲҠṓҬ Ѭᴖ◙צ

ЄЊцỂ ṳӑᶙԓϢЏоᾼ ◙ ֮Ꞌ ϠѬӢὖ ȴѬӢὖ Ϟ ☼Ӣ ṆМ

Пѻ כ Ȳ֯ᾈ ᾬ МϚ᾿᷊ ПṔᴥȴѬӢὖ ᾼ ἤѻ צ ἤ

(Ẃֽ  Ӱ ȳדּ Ӱ ȳ┘ᾇדּ ȳדּ ȳדּ ȳדּ ӭȳ ᶠ ȳӪדּ

ᶠ דּ ) ἤ(Ẃֽ☼Ӱ ȳדּ ӭ ȳדּ ȳѬדּ ȳדּ ӭȳ

Ẓ(דּ Ȳ ṷѬӢὖ ϭҠ ẁ ἤ ȳ ἤ ἤ

ӣȲ֪ᴖ כ ѬѬ ᾼӢ Ṇ (Ὥ  2003)ȴ ᴕ╓ ӢᾬѬ цẔᶴֹו

(  1992)ȲӐׁשṅ֯ ◙Ἤ ᾼ ṓᾼ ӭҳ Ɫדּ ⇔ᴆ╬ц

ӭⱢМ⇔ᴆ╬Ѭ ᾼ҅ῶᾬ Ȳ Ϡ ӱЄ и ◙Ѭ ᾭᾓỮ ṏֻҵȲ

ӭ Ϸ ӱֵ ◙Ɫ ѬἤѬ Ȳ ֥ ӭӢ ȴӐׁשṅϷ֯ רּ) ȳ

Ӟ◙ḋȳ ҁ ȳ ȳХ ѬцӞ ◙) ὑ Ѭ ╓ ᾼ ӭцѪ ӭ

ѬӢὖ Ȳᴖ҅ῶѬ Ҡ ᴆ╬ᾼ צϷדּ 9 צ ( Ϡ ҁḋц )Ȳѻ

֪╥ и ◙☼ ȲᴖϚṷ֮ Ҡ ắẞӖӢἨ Ѭᴁ╬ȴ 

֯ цּד Ѡ Ȳ ◙Ἤ ѬӢὖ ֪֢ ֮ Л֝ᴖצ Ȳ Ϡ

☼ ᾼХ ѬцӞ ◙ҵȲẔ҃ ד юȲᴖ◊ ҍủц Ѝ ủוּ◙♀

⁄╥֪Ɫҏ Єᾼ ӭȲяẔ╥ ♀◙ ᾼϢЏоѬ ҏ Є ᾼ

דȲּדּ юᾼЄ Ѝц ҁḋ⁄╥֪Ɫ цѬ ЊȲױ Ϸч╣֯Ӣᾬֵ

ἤ╓ Ὠȴᴖ FBI Ὠ ӱҬצҍ╡ủ ҁ ȳ ủХ ѬѬ Ɫ (7.51ѿ
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ϱⱢ poor)ᾼ ⇔Ȳ ֪╥ ҁ Ѭ ᾬ юȲҬוֹצᴆ ᾼ цדּ ȳדּ

Х Ѭ⁄╥ ѬЏ ᾼᾇḘ ֯ ᶩцᾈ Ѭ☼ ᶶ כ ӭ Ѫ ӭᾼᾬ

Ѿ ҷȴ 

 

4. ѬӢ ᾬ 

ӐׁשṅԚ 3 ד23ּ 28 ѬӢцѬ Ể ᾬȲẔМ ᾬ― ד3ּ 3

Ȳ І ᾬ ד8ּ 13 ȳ І ᾬ ד12ּ 14 ȴ֪Ɫ ◙ ֵ ὑѬ ứἨ

╥ ὔ’═ ᾼ ȲἬѿҠ ἤᾼ ᾬȲ ϠϚṷ֮ (Є ЍȳӞ

ϢⱢצ(◙ ṳѹҳủ Ὑ оȴױҵȲӦ֢ ѬӢцѬ Ể ᾬиᵑҏ

֯Л֝ ◙ᾼ ⇔ ȲҠ ◙ѬӢцѬ Ể ᾬᾼ ֵ ἤȴӐׁשṅ

ѬӢцѬ Ể ᾬМЄ и(17 )Ɫ Ӣ Ȳ ẔМצ 11 ᾼ оἨ

Ȳ ṷ оἨ ֮Ӣ ╥ᵡ ẃ ⁄ ϚḔ ᴷȴ Ѝ ◙֪

Ɫ ѬцѬᾇоḥצ ȳ ҁḋѬ Њᴖ ѬӢ ᾬȳ ֪ ц ֪

П е ᴖ оἨ ȷᴖ֯Ẕ҃צѬӢцѬ Ể ᾬ

ᾼ ◙ МȲ оἨ╥ ѾҜϠ вϚҙᾼᾬ Ȳᴖ ѻ ֪╥ ֵ

B ₤(ᵅ⇔ᵓӣ-ӱ Ӣ Ἠ ṎȸХ ѬȳӞ ◙ȳ ҁ )ц C ₤(М⇔

ᵓӣ- Ѭ ԏἨ₣ ȸ◊ ) Ɫ ṿӣᴖ ӣѬӢцѬ Ể

ᾬȲᴖ D ₤( ⇔ᵓӣ- ȳ ȳᾚ ȳ♃ ȸЄ ЍȳӞ ◙ȳ )⁄Ҡ ╥

ϢⱢ♄ צ Ἠ іϤ( 48)ȴ 
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Ϯȳ ◙ Ё֮ᵓӣцϢⱢᵓӣ ₤ 
ᵓӣ ₤ ᵓӣ ⇔ц  

A Ἠᵅ⇔ᵓӣ- ṿӣἨѬ ậ 

B ᵅ⇔ᵓӣ-ӱ Ӣ Ἠ Ṏ 

C М⇔ᵓӣ- Ѭ ԏἨ₣  

D ⇔ᵓӣ- ȳ ȳᾚ ȳ♃  

E ᶙԓᵓӣ- Ѭ ȳ⅔УἨ ֪֮ᵓӣᴖḂ  

Ӑד⇔ ▲ ױ 11 ◙ᾼ Ё֮ᵓӣцϢⱢᵓӣ ₤ ›Ϛד⇔ ▲

Ь ᾭᾓṳ֝ד Ὑ о(ῶ 10)ȴA Ἠᵅ⇔ᵓӣ ₤ ◙ 2 ( ҁḋ ◙ȳ

◙)ᾼ ╥Ὼᴞ ᾼ Ȳщ ᾼ ֮Ғϱ ᾼ◙ Ѭ ȲӢᾬ ֮ṏ

ֻȲ ֮ ֪ ṏֻȲ╥Ӣᾬֵ ἤ ȲϷҠ Ɫᾬ ’Ṏ Ȳᴞ ₤ ◙

֮ ᾼӭ Ȳ╥ ᾼ׀’ Ѡ֣Ȳᵀӭ›Ϛṷ ◙Ể ӔắẞЛ֝ ⇔

ᾼ ϩȲ ṷ֮ ’ ӢӢᾬᾼ Ȳᵀ╥⁯ ֮ ᾼ֚ ȴ 

Bᵅ⇔ᵓӣ ₤ ◙ 3 ( ҁ ◙ȳХ Ѭ ◙цӞ ◙ ◙)Ɫӭ›Б ắẞ

ᾃȳ’ ἨᵂⱢӢ Ṏᾼ ἬȲᵀ╥Х Ѭӭ›⅜ὧ ╜ἈѬᵓᶝӔ֯ ᴩᾼѬ

ᾇо ѬЏ й ȴᴖ ṷӢ Ṏ Ἤ ֯ӻ Ѡ― Ӏ Ἠ

ӥ  ῺȲἬѿ֯ ṷ֮Ѡᾼ ♄ Ϸ Ӈắẞ ᾃȲѿᵍЛ ᴩⱢ(Х Ѭ ắ

Л ѬᵓЏ ◙Ӣ )Ἠ ⇔ Ὅ(Ӟ ◙ ◙) Ϡ Ӑᾼ Ṏ ἬȲꜙᴟ

Ϡ ᾬᾼ ◙Ѭ ֮ȴ 

CМ⇔ᵓӣ ₤ ◙ 2 רּ) ◊ ȳ ) Єצ иᾼᴞ Ё֮(Ὥ֮ц

Ӣ֮)ȲT ẔМѻ ╥֪ⱢϚṷ Ɫ ԏ ᾼ֮ ֯ Ἠе в(

)Ȳᵀ╥ ṷ֮ ӻ Ѡ―цϢ ᾃ ԅ ♄ ᴖ Ӕ ϢⱢ♄ (₣ ȳ

ȳệᶃцὍ ᾬ) ϢЏо( Ḕ ȳ― цеԚ ╟)ᾼ№ ȴ 

D ⇔ᵓӣ ₤ ◙ 3 (Є Ѝ ◙ȳӞ◙ḋ ◙ц צ(◙ ѩẂᾼϢⱢᵓ

ӣЁ֮ȲӔ ӱⱢϠё ц ᵂ ȲỰӖ Ựᴰὑ ◙ вц Ὼ֮ ȲѿѬ ֮

ⱢẔ Ựᴰ ᾼ Ȳ ᴖᶮכ ȴ ֵӖ ᴖṕȲᵓӣ ◙ЛҬ╥ѡ Ӣ

♄ȲḆכⱢ ═Ӣ ᾼӇ њ◕Ȳᵀ╥ ṷ ◙ ֝ ẃᴞ֝Ϛ᷅ṿӣ῏ᾼ

№ ȲӖ ֯ ẔἬӇ ᵓӣП ἬȲᵀἏἏἬṿӣᾼ ȳ ӪѬц Ἱ

ᾼệᶃБ ϯ ἨҳỂ כ ȷױҵȲ ◙Ϸ ẁѬ ᴖ ᵓӣὑ

(Ӟ◙ḋ ◙)Ȳ֪ױ ◙Ѭ Ϡ ḋᾼ Ȳ Ϡᾈ цѬ֭ Ể ᾼЁ֮

Ȳ ◙Ѭ֭Ḇ ѬӥӢᾬᾼ ֮Ȳ ḋᾼ ᴥȲ ᴖӭ› ֵ ◙Ѭ֭

ᾼ ᾙȲ ṷѬ֪֭ ѽ ֵ֮ ἤᾼ ἘȲцЛ ᾼЏᾎ Ѭ֭Ἁ Ȳ

ױ֪ ₤ ◙ ’Ṏᾼ ֯ ֮Ḃ ȴ 

Eᶙԓᵓӣ ₤ ◙ѻ ╥ 1 Ѭ ( ♀◙)ᾼ ȴ ◙ Ѭ ᾼѻ

֪╥Ѭ Ἤ Ȳᵀ╥Ẕכ Ѭ Ḃ ἨѬ ᾼ ֪Ϟᴞ (ủ о)

ἨϢⱢ♄ (Ѝị֮ Ԅ ȳ Ӏ Ἴ֮ϯѬ)Ἤ ⁄כ ד ֮ Ѭѝᾼ

ϚḔׁשṅ ȴᴖ ϡủ Ở ▲ᾼӰ е Ϸ ὑᶙԓϢЏоѬ Ȳᵀ֪ ☼

Ϡῂ ᾼӖӢ Ѭцю ᵀ ứᾼЍ ◙Ѭᴖ’═ Ѭᾼᾭצ ȴᵀ╥֯ ד2012 6ѣ

12ѡ ѡЄ​Ȳц ד2013 ∟Ϛủ ▲∟ᾼ 8ѣ 29ѡ֯ ѡ ​ ∟

♀◙◙Ѭ Є ҏȲᴖ ῺЍ ПѬ ϷצЄ ◙Ѭ ҏȴ 
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ҳȳ ◙ ֥ ᴷц∂  
ɦ ϢⱢᵓӣ ₤ɧцɦ Ӣᾬ иɧ 

֥ Ὠ(ῶ 11)Ҡѿ ֢ᵓӣ ₤ ◙П и ếӦ ẞᵅ ϢⱢᵓӣ ⇔

A( Ἠᵅ⇔ᵓӣ)ᴟ E(ᶙԓᵓӣ)ᾼ ᶧЛϚ Ȳѹ Ὑ ủ ἤ ȴӦ ֥ Ὠ(ῶ

11)ц ( 21)Ҡ ȸ 

̻ ₤ Ἠᵅ⇔ᵓӣᾼ ҁḋ ◙֪ⱢѬ Њц Ỵ ᴃᴖ ѬӢᾬ Ȳ

и ᵅҬצ 6.75ȷ ◙⁄֪Ɫᴯ Д ЊȲ צ ᴯⱵ Ὥ Ȳᴖ

צ’ ѬӢӢ Ȳ и⁄צ 12ȴ 

̼ ₤(ᵅ⇔ᵓӣ-ӱ Ӣ Ἠ Ṏ)ᾼХ ѬȳӞ ◙ц ҁ ᾼ иᾬ

ֵ ἤ ȲѹӦ ϷҠ ֢ ◙ѻ ╥֪ⱢᴯὑϢѝ Ἠῂ вᴖ ᴞכ

⇔ ᵅȲᵀ╥֪Ɫ ṷ֮ Єи Бắẞ֮֯ῂ ᾃἨⱢ ⱢϢ῀ᾼṂϢ (

ҁ )ᴖ’צ ᾼ ӢӢᾬֵ ἤȴ 

C ₤ ◙(М⇔ᵓӣ- Ѭ ԏἨ₣ )ᾼ иЛᵅ(◊ 12.25иц 11.75

и)ȲҠ’צ ᾼ Ӣᾬ и ֪Ҡ ╥Ѭ ЄҠ Ể Ѝ ​Ѭ(◊

)ȳϢⱢ ( )ṳ צ ᴞ ⇔ ᾼ Ὠȴ 

D ₤( ⇔ᵓӣ- ȳ ȳᾚ ȳ♃ )ᾼ ◙ӂᶁ иⱢ 11.25ȳ10.25ц 9.50

Ὑ ᵅὑ C ₤Ȳѻ ֪Ɫ ṷ ◙Б  ῺỰӖ ⇔ᾼṿӣȲᴖѹ╥Ḃ

֮ Њ⁯ϭѬᾇо⅔УἼѬṿӣ(Є Ѝ)ȳ ᾫцӖӢѬ ᴆ╬(Ӟ◙ḋ)ἨὍ ᵦ

Ẕ҃ᾬכ юѬ о( )ȴ 

E ₤(ᶙԓᵓӣ- Ѭ ȳ⅔УἨ ֪֮ᵓӣᴖḂ )ᾼ Ѝ ◙֪Ɫᴯὑ

Ȳѹ (ҍ╡ ủᾼҖ Ѝ-Ӱ е ) ѬᾇоцӖӢ Ѭ Ϥ Ѭכ

ȳ ủᾼҖוּ) Ѝ- ♀◙) ◙Ѭ Ȳ и ᵅ(Лᴕ Ỵ ◙ᾼ

ҁḋ)Ȳᵀ╥ӭ›צϚ᷅ ᷾Ϥ Ѝ ◙ԓ Ӣ (Җȳ⁮ȳᴫ Ѝ)ᴞᶺ цṥ

ׂᾼ ЍᶳЏȲ ẃ ЍẔԓ ᾼ и Ḇ ȴ 

 ӐׁשṅṿӣПɦ ϢⱢᵓӣ ₤ɧцɦ Ӣᾬ иɧѻ

◙Ể ᴞ ⇔ȳ Ӣᾬ ᾬ цѬ RPIᵂⱢ ᴕṼ Ȳᵀ╥Ɫ֢ ╓ и ᾿

Ғ ᴖⱢҒϤ֢╓ Ȳᴖ ῶӱ֯ МȲ╥ ᾼЛ֝ ᾼ

⇔ᾼứ и Ȳ ֢ ֪ ֯ Мᾼᵂӣ ᴩ ᵑ ∕ȴṶ ϱȲḥ

צ ᾼ Л ╥ⅎ ᾼ ȴ Ҡ ᾎצ ᾼ ᵑ ֢ ◙ֻ (Ṷ ϱ

◙ ᴥ Ҕ╗Ϡ֮֯ѝоц Ғ ֪ ȲЛὔ ֥ П)Ȳᵀ╥ЬҠᵂⱢ֢

◙Пѩ Ṽ ȲṳᵂⱢ֢ ◙ ẃ Ṏ כ ᾼ ᴕ ȴ 



 67 

Хȳ ◙ ṎП∂  

1.  
ц ◙ ֮П֪ цҠ (ϯῶ)ȲṼ ◙ᵓӣ ᾓȲҠиⱢϮ

ц ṎѠהȸ 

A. ᶙԓᵓӣц ⇔ᵓӣ( Ѭ ȳ⅔УἨ ֪֮ᵓӣᴖḂ ) 
⅔Ȳᵀ ᴷ цҠ ᵓ  

B. М⇔ᵓӣ(ᴆѬᴆ╬ȳ Ѭ ԏȳ₣ ) 
ᴆ╬ цД ֪  

C. Ἠᵅ⇔ᵓӣ( Ởц ắᴆ╬) 
═ ᾭ 

 

ᶙԓᵓӣц ⇔ᵓӣᾼ ◙Ȳ ᴩ ṎȲ∂ Ԓ Ӈ ᷾ϤП

ᴩ ᴷȲ ὑѬ П Ϸ׀ Ἤצ ȲֽױȲ Лὔṿ צ ⇔ ᾼᴩ╜ ᴯц

ῂ Ӗ Ȳ Ӣҷ ᾼ Ὠȴ֝ Ȳ ῂ צ ᵓӣ ◙ ᴩԅ ц ԏ Ȳ∂

Ԓ ֮ П Ӣᾬȳצ ȳ֮ ֮ ȳϢѝ ᴥȲ ᴩ Ȳ֝ Ȳ ᴩ

⇔ᾼҔ Ȳ ֮ᴰӖϷ ὑ ◙Ѭ цѬ П’Ṏế’ ȲᶮכԚ Ȳֽ

ѠҠױ ӭᾼПҠכ ȴ 

 

ῶȳ№ ◙ ֮П֪ цҠ (modified from Barouin and Scarabrook 2008) 

№ ◙ ֮П֪  ◙ ֮ПҠ  

Ἴậ֮ϯѬ  ⇔Ἴậṿ֮ϯѬᴯ ᵅ ю ◙☼  

ᾈ ᾙ ҷҟ ֮ϯѬᾼדФ ȲҠ ю ◙☼   

ц Ὼ Ὥ ҒḚ ᵂӣ ᵂӣȲṳ ю֮ϯѬ ҉ȴ Ỵ☼ҷᾼ ἤ

ᵅ צ (CPOM)цѬ Ȳṳṿ ◙☼ Ѭ ϱсȳ Ғѡ

ḛ ᾬ  

ѬṆ Ӏо ֮ϯѬ ҉ Ȳ ᵅ ◙☼ ȴ Ӏ(Ἠ֮ )ᾼ ☼Ѭ(ᴆѬ)Ϸ

כ ◙Ѭ ϯ  

♄  ♄ ṿ ◙☼ юȴṿӣῑ ᾿ ◙ ᾬ 

ᾫ  ♄ כ Ỵ – ȲϷ Ӣ ⇔  

   ḛ ᾬ᾿ ◙ ᾬȴ П ѬϷ ю ◙Ѭ

ȴ 

ệᶃ о ᴃ ֮ϯѬМᾼо ᴆ╬ᾬἨ ᾑᾬ ᵅ ◙ᾼѬ  

іѬ҃ӣ ᵅѬᴯȲ ⇔ Ἠ Ϛоᾼᾬ ֮Ȳṿ ◙ ֮ Њ 

ԅ ԏ  ◙ Ḃ כ ֥ ᾄȳ ᾼ Ἤȴ ᾼ Ϸ֝

◙ ֮ 

іϤҵẃᾬ  Ӣ ᾬᾬ Ӣ׀ 

 ѬӢӢᾬ ᾎӢ׀ȳѬӢ ֮  
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2. ◙  

 
A. ◙ЏᵂЊ  

◙ ϢИȲֽ֮ ȳ֮ ȳ ☼ӢᾬȳӢ ȳѬ ȳϢѝ

ϢИȲѻ ֮ϯѬȲ֮ῶѬц צ ȲẂֽ Florida Springs Task Force Ӧ

16ᴯ ϢЂ  ȴכ

  

B. ◙ᴯ цד ∂  
ᴫ ∂ Ҕᵶ 527 ◙ᾼ Ȳ Ϸ ᴩԓ ◙ ▲Ȳ֯ Gueterloshע

ᵛצ 203 ◙Ȳ֪Ɫ צ◙ Л ҏ֮ῶȲ ֮ϢЀ ᾼ ҭ ц ὨȲ―

Ḇ Ȳ ▲Ϸצ ȴṿӣ GIS∂Ӵ ◙ Ȳ Ҡ ẁѬ ȳ ᾬȳ֮

ȳ ￼ Ȳצᵓὑӑẃ ц ȴ 

 

C. ◙ ֮₇ П ᴷ 
◙ ֮ Ҕᵶ☼ цẔ о ⇔ȳἉ ȳѬ ц Ѭ ц ֮ ȳ

Ѭ ȲѬ и ☼ ᴿȲᵀ╥ȲѬ ☼ЬצЛ֝ȲἬѿȲ ὑ ◙ҏѬЀ

цד Ѭ ’ Ȳѿ ═ᾬ ᾼֵכ ἤц ᶙ ἤȴ ҵẃᾬצ ҏ Ȳ

Ϸ Сѿ ȴ 

֮ П ȲϷҠᵓӣѿ∂Ӵ ◙и Ṇ ȴҫϷ Ϡ цԝ ◙ᾼҠ

Ѭ ȲѠ ═Ѭ ȴ 

 

D. Ṏ Ԓ ᶧц  
ᵓӣ ֮цӢᾬ ȲҠḟứ ◙ ᾼ Ԓ ᶧцѠהȲϷҠѿḟứ ѿ Ṏ

Ἠ’ Ɫ ᾼѻ ӭᾼȲӑắẞД ᾼ ◙ ѿ’ Ɫ ᾼ ӭ Ȳצ ϩ

Ṏᾼ ◙Ϸ ԝⱢ Ԓ ᾼ ȴḟứ֪ Ҕᵶֽ ӢᾬП֯׀ȳ в ◙

ȳѬ о ⇔ȳД ֪ П ἤȳṂצἨеצЁ֮ȳц ᾼД ֪ (ֽ

Ἠ )ȴ 

ᴩ Ṏ Ȳ ᴆ╬ ц‍Ӈ ᾬⱢ Ԓṿӣњ◕ȲЛᴕ ӻ ◙ Ӣ

ᾬȲѿ ═ ֵ֪ ἤȴ ⁄ ԒṿӣὑẓᵅД ȳᵅ ȳᵅḂ ȳẓ Ӣ

ᾬȳ ֮ȳѬ П ◙ȴ 
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E.    
ᴕ ◙ᵓӣᾼӭᾼцἬ ᾼ ȲϷ ∂Ӵṏ ᾼ֫ ạȲБ ᴩ

ц֥ừᾼ ȴӇ ◙Ӽ оᾼ ⇔ȳѠהц ạȲѠ ḟứẔ₇

╥ᵡצ оȴ 

 

3. ◙ῂ  
ӭ› ẓצ’Ṏ Ԓἤȳѝо Ҡ ἤ ᾼ ◙ȲӐׁשṅ Ԓᴕ ⅜ὧ

ᾼХ Ѭц Ӏᾼ Ѝ ◙Ȳ ẃϷᶦ Њ ᾼ ӭУ ◙(Њ

Ầ -Є )ȴ 

 

A. ⅜ὧ Х Ѭ ◙ 

 
 

Х Ѭ Ṽ ɞѝо ᾎɟɏ׀’ Х ḋ ѝ ᾼᾎứ ᶧȲң е

ȲṳӔהеᵫѹὑѝ∂ ɎЭѝо ɏᶙכ ȲⱢϚ Ϣ ᴥᾼ ׀’

Ȳѹ ѬЏ ◙ϯ Є Ԍ ȲᵀЬ צ иᾼ ◙ ֮Ӣ ȴ 

֮֯ᾼХ Ѭׂ Џᵂ (NGO)ЛҬ  ѿẃѿ ц ◙Ӣ ᵂⱢ Ṏ

ἬȲϷ ϩ᷾Ϥ Ṏц ϩ Ȳ֯ ῂ ᷊ Ϡ ṔᴥȲᴖ֯Ӑ Ầᵗ

ϯϷ֯Џ ᴩ ϷכӴϠ ◙ ֮ Ȳ Ϛ ẃᴞ֮֯ц ῺᾼᶳЏȴ

ӭ›Б ֵЏᵂ Ȳ ֮ Ȳ ц ῂ ᾼ♄ Ȳᴖ ẃЏ ḇ

∟Ḇ Єϩ᷾Ϥ ֮ ṎПЏᵂȴ 

Х Ѭׂ Џᵂ ӭ› ϠὭ ᶝỗ ПӐ ẦᵗҵȲϷᾨậẞϠ⅜ὧὭ

Пῂ цѝ∂ ׀’ ҵȲϷ֯Ӑ Ầᵗϯ ᾨậХ Ѭ ֮ ֮

ц’Ṏ (в╜ ∂ ⇔ד103- ֮’Ṏᴩ )ȴ 

ӑẃȲХ Ѭ ӣ֮֯ᾼϩ ҒϱὭ ᶝц ∂ ᾼ ᵗϯᵘϩ ѬЏ
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М⌠ Ȳ њ ᴩ ֮ Ṏג ֣ ᾼ ◙ ֮ Ṏ Ἤ ȲЛҬᵂⱢ

ֵѬӢӢᾬП ֮Ἠ ἬȲϷ Ӵү Мᵅ Ἰ ◙Ӣ Пẕ ȴ 

 

B. Ӏ Ѝ ◙ 

 
 

Ѝ ◙иӁ ᾛȲѻ Ѭ ὑ Ѝ ᴞ е вȲᵀ╥ѻ ᾼ

ҏѬЀʟ ♀◙ᴯὑ Ӏ Ѝ Ѝὧ ◙ׅ ʟ ὑ Ӏ╜Ἀ ȴ

Ӑׁשṅ )⇔ד2012 Ϛד⇔) ṅשׁ▲ Ȳ ♀◙Є и Ɫ░ ᾭ ȲӇ ֯

Ἠ  Є ​∟И ҏ◙ȲԛҒϱЄ и ֮Б еἬѬᾇоȲ

Ɫ ᾼ E ◙ʟ ϢⱢД ȳᶙԓᵓӣП ◙ȴ 

֪Ɫ ỗ Ὥ ᶝԓ ◙Є ▲Ȳ ֮Ӗ ᾃ ẞ Ѝ ◙ᾼ֯׀ȲṼ

ᵫȲ ẖ◙ П№ ⱢɦѬ ░ ȳѬᾇоɧȲṳ Ɫ ᾼ ̅ ɦ̅

Ѭ ȳ⅔УἨ ֪֮ᵓӣᴖḂ ɧȴᵀ╥Ӗ ( Ѝ )⁯ЛײїȲ ṕ᷄ҏ Ѝ

◙П ȴἬἅ ẖ◙ḕדЛᵀ ѬȲḆ Л ᾼᶦ Ȳ Ѝ ѿ ṛ

ϯҟȴ Ϛ Ѝ Ϡ ֵ ד◙ ♄ ȲẂֽ ◙ Ӣ נּ ȳ Ѝ ц֢

(Ӑ Ӣ´ ѝᵗ ṅשׁ ȳӐ ᾼ Є ѷ цϷ

ᾼ Є Ђ )ȴẔМȲ2013ד 5ѣ 23ѡḆӦ Ӏ╜Ἀ ѻ

═Ȳ ῏ȳ ɦ Ѝᴞ ◙П ᾓȳᵺ ɧе Ȳ М

ῶӱȲ Ӧ ᶝѻ ȲԒכӴ Њ ȲṳѹӦ Ӏ  ẃ ԉң ϢȲ

ד ᶝ ᴩẦ Ȳ ֣’ Ѝ ◙ԛ Ɫӭ ȴҫҵȲ Ѝ Ḇ֯Эד ד2013

4ѣȲ―ᴞ ᷾Ϥ ◙ ▲ЏᵂȲ᾿ẞ 10ѣḆ Ӏ╜Ἀ ᶝ ᵗȴ 

 ӭ› ֢ѠᵘϩȲБ ɪצ Ѝ ◙ ɫ ᾼῴḔ ȴ Ѝ ◙ ᾼ

Ἤ ᾼ ȸצ֣ ◙ὓѡ֮ ᾓᾼ иέȳ ◙Ӣ Ṏ ᴷ ȳ

֥ᾼӢ Ӏ ȳѝо’׀ ѝ ᾼ ȳ ԏ ֮Ѡ




































































































































































































