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ȳ ▲  

▲ ҔᵶӁ ӥ ϟ ԓ Ȳ ֯ ד2017 11-12ѣȳ2018

ד 2ѣȳ2018ד 5ѣȳ2018ד 8ѣ ᴩӢᾬȳѬ цѬѝП ▲Ȳ

ד2017 12ѣ ᴩЁ   ▲ȴẔМӢ ▲Ҕᵶ ḇ ᾬ ▲ȳ

Ѭ Ӣᾬ( ȳ ȳ ȳ ȳṙȳֵѪ ) ▲ȳ  ἤӢᾬ ▲ѿц

▲(֪ ц ▲Ȳ Ғ 12, 1, 3, 4, 6, 7ѣ ▲֢Ϛװ)ȴѬѝ

▲ПѬᴯ ▲Ȳ ⇔ӼⱢḕѣϚװȴ ֯ḕϚװᾼ ▲ủᶙכ∟Ȳὑװ

ѣѣἉ› Ὠכ▲ ϱ ȴ 

Ṽ ϟ ֮ᾭᾓȲ 15 ᴩ ▲( 1-1)Ȳ֢

▲ ӭ ֽϯȸ5 W1ȳW3ȳW5ȳW9ȳW11 ᴩѬ

ц ȷּמᴥ 10 ⁄ ᴩѬ ȳ Ӣᾬ ▲ȴԓ 15

ᶁ ᴩѬѝ ▲ ԓ ᾬ ▲ȴ 

 

1-1ȳӁ ӥ ϟ ц ӱ  
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ϚȳѬ ▲ 

Ѭ ▲ ᴕ ẞ֢ ᾼϤ☼ Ὅ☼ᴯ Ȳ ậϫХ ( Ϛ

ᴥ )Ȳḕủ Ѭ ᾭᾓϚװȲṿӣ Ɫֵ Ѭ ɎHORIBA 

U-50ȲJAPANɏȴ ▲ ӭҔ╗ȸ ⇔ȳ ⇔ɎmS/cmɏȳ о ɎᴯmV, ORPɏȳ

Ɏmg/L, DOɏȳ ⇔Ɏ%ɏȳ ⇔ɎNTUɏȳ ɎpHɏȳ І ⇔

╓ ɎpH mVɏȳ ỆᶮᾬɎg/L, TDSɏȳ ⇔Ɏpptɏȳ Ѭѩ Ɏůtɏ 11 Ѭ

ӭȴ 

ϱԝ 11 Ѭ ӭҠ ҵȲѬ П ( ȳ ѫ ȳ

ȳṸ )ȳ ȳӢо ȳо Ệ ⁄ Ṽϯԝ

ȴ 

(Ϛ)ȳ ɎT-Nɏ 

Ҕᵶϯԝҳ ȸ ɎNH3-Nɏȳ ѫ ɎTKNɏȳ ȳṸ

ȴѬ ὑ֢ ПḔ Ȳ ᴕᾈЎȳ ᾜцѬ Ѭ ⁄(NIEA 

W104.51C) ȴ иȲ ∟Ѭ оṳ’׀ὑ 4±2ʕ Ȳ ₇ὑ

7щвṼ Ἤ Ѡᾎȸ ѩᴥᾎ(NIEA W448.51B) ᴩ ȴ ѫ

Ѭ ∟ȲѬ оṳ’׀ὑ 4±2ʕ Ȳ ₇ὑ 48Њ в ᴩ Ȳ

Ẕ ѠᾎṼ Ἤ ѠᾎȸѬМ ѫ Ѡᾎ(NIEA W451.51A) ᴩ

ȴ Ѭ ∟ȲѬ ὑ׀’ 4±2ʕ Ȳ ₇ὑ 48Њ в

ᴩ ȲẔ ѠᾎṼ Ἤ ѠᾎȸѬМ цṸ Ѡ

ᾎʟ ☼ иέᾎ(NIEA W436.52C) ᴩ ȴ 

(ϡ)ȳ ɎT-Pɏ 

ὑ ПḔ Ȳ ᴕᾈЎȳ ᾜцѬ Ѭ ⁄(NIEA 

W104.51C) ȴ ∟Ѭ оṳ’׀ὑ 4 ± 2ʕ Ȳ ₇ὑ 7щвṼ

Ἤ ѠᾎȸѬМ Ѡᾎʟиԏԏ⇔ / Ӣ Ѷᾎ(NIEA W427.53B)

ᴩ ȴ 

(Ϯ)ȳӢо ɎBODɏ 

ὑ ПḔ Ȳ ᴕᾈЎȳ ᾜцѬ Ѭ ⁄(NIEA 

W104.51C) ȴ ∟Ѭ ὑ4±2ʕ׀’ Ȳ ₇ὑ48Њ в ᴩ Ȳ

Ẕ ѠᾎṼ Ἤ ѠᾎȸѬМӢо Ѡᾎ(W510.55B) ᴩ

ȴ 

(ҳ)ȳо ɎCODɏ 

ὑ ПḔ Ȳ ᴕᾈЎȳ ᾜцѬ Ѭ ⁄(NIEA 

W104.51C) ȴ ∟Ѭ ὑ4±2ʕ׀’ Ȳ ₇ὑ48Њ в ᴩ Ȳ

Ẕ ѠᾎṼ Ἤ ѠᾎȸѬМо ѠᾎƄ ה

☼ᾎ(NIEA W517.52B) ᴩ ȴ 

(Х)ȳ Ệ ɎSSɏ 

ὑ ПḔ Ȳ ᴕᾈЎȳ ᾜцѬ Ѭ ⁄(NIEA 

W104.51C) ȴ ∟Ѭ ὑ׀’ 4±2ʕ Ȳ ₇ὑ 7щвṼ Ἤ
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ѠᾎȸѬМ Ệ ц Ệ Ѡᾎʟ103̡ 105ʕ (NIEA 

W210.58A) ᴩ Ȳ Ḕ ֽϯἬ Ȳ ›Ԓ ⱶ ѱȲѿ

ѬḤ♃∟ԛἼ ҟ Ѭ Ȳ פּ 1Њ ∟ậҏ ὑ

Мᵐ⁯ԛ Ȳ Ḕױ ẞẒװ ד ԛ 0.5 mgвȲ ᾼѬ

ѿ 2.5~200 mg ᾼỆ Ɫ Ȳ ѿ П ὑἼ

ϱȲԛѿю Ѭ ѱứᴯȲП∟ҒϤứ Ѭ Ȳ Ѭ ԓ ∟

ѱậϯȲ ȳm ⁯ȳ ᾼḔ Ȳ̓ ẞ›∟ ὨЛ 0.5 mg

ѿвȲᵛⱢ Ệ ȴ 

 

ῶ 1-1ȳ ֮в Ѭ ѬὍ Ѭ᷾Ϥ  

ӭ 
 

 
  ֮Ѡ  

Ѭ  Л ȳҍủ ӂᶁ ⇔Ӕȳ ϡ⇔ȴ 

ѿ ֮

Ἠ

֮’Ṏᵓ

ӣ ╓ứ

֮в

П֮ Ɫ ȴ 

 3.0 mg/L 4.0 mg/L 5.0 mg/L 

 2.0 mg/L 13.5 mg/L 25.0 mg/L 

 1.0 mg/L 1.5 mg/L 2.0 mg/L 

Ӣо  10.0 mg/L 12.5 mg/L 15.0 mg/L 

о  40.0 mg/L 45.0 mg/L 50.0 mg/L 

Ệ  15.0 mg/L 15.0 mg/L 15.0 mg/L 

 
Л Ӑᾎ ϫХ Ϛ ҳ Ѭ

Ṇ МѬ ▲Пӂᶁ Ӕȳ Ϛȴ 
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:  

ϡȳѬѝ ▲ 

Ӂ ӥ ϟ вѬ Ṇ ȲӐ Бדצ ￼ ȲӦ

ӱ в ᾓצϮ Ѭ ȲẒ Ẓ ☻ᴃד ȲϚ ⁄ ІЄ ȴ

Ṽӭ› ӱȲ ᾓѬ Ṽ ╦ ֽ 1-2ἬӱȲ֪ ᾓ

╦ Ȳ☼֣ иЬ ԛ ᴩ ֮ ▲ц ȲѿϠ

вѬѝцѬ П ἤцҠ ȴ 

 

 

1-2ȳӁ ӥ ϟ вѬ ᾓ 
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:  

Ѭѝ ѻ ѬᴯȲ ֥Ӣ ▲ ֥ Ԛ 15 ȴᵀ

в╜ ∂ ɦ ֮ ԛӢ ╟Ӣ ᴷ ɧ ▲ ӱȲ

ϟ ӥὧ Ɫ Ӣ Ṿ ȷӦѬ Ṇ Ϸ ῀Ȳԏ ứ ПѬ

Ӣ Ṿ Фצ ȴ 

 

1-3ȳӁ ӥ ϟ Ѭѝ ▲ ᴯ  

 

ϮȳӢᾬ ▲ 

(Ϛ)ȳ ▲ȸ 

▲ȸ Ɫ ֮Ӣ Ṇ ῏ПϚȲ֪ױ

▲Ɫѻ ᾼ ▲ ӭȲ ▲ѠᾎṼ ɦ ֮Ӣ ṆӢᾬֵ ἤ Ṇ

ᵂ ᶧɧ Ἤ ᾼѠᾎẃ ᴩȴӐ ᴯὑ ӥ Ȳᵀ ֮

₤ѿ ☻ᴃᾼѬ Б ᾼ ӥ ⱢѻȲ ᾎẃ ᴩȴ

ḕѣ ᴩϚװԓ ▲Ȳ ӭҔᵶצȸ ȳ ȳ ֮

ᵓӣ ȴ 

▲ȸ (3-7ѣԌ) ᴩ ▲ȲѿḔᴩѠהȲᵓӣ

ӭ ᾎ֯ ֮( 9) 8 ᴩ ᴯ Ȳḕѣ

ᴩϚװȴ ӭҔᵶצȸ ᴯȳ ȳ (ᵓӣ ᾎ

ứ)ȴ 
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֮ ▲ȸ ֮ ▲ȸɔ ӣῈὁ ὁ ֮ ֮ ᾓȲ

ḕẒ ѣṼ ᾓ ϚװȲὁ ∟Ὲὁ ѿ ERDAS

ᴩ‍ и иέ(unsupervised classifier)Ȳѿ Л֝ ᵑ

֮ Ȳṳ ֢ ֮ ₤ ѩẂȴ‍ иה ᾎ

Л ṿӣ῏ ȲҬ ╓ứ ԏ иכ Д

Ȳ ẗ ᾬ ẗ ᴞ ԏ иҏȲ ṿ

ӣᾼѠᾎצ ISODATAц K-meansȴ 

 

(ϡ)ȳѬ Ӣᾬ ▲ȸ 

֯ ϟ вȲ ϫ Ӣᾬ ▲ Ɏ ϚȲּמᴥ ɏȴ

ⱢȸW02ȳW04ȳW06ȳW07ȳW08ȳW10ȳW12ȳW13ȳW14ȳ

W15ȴ10 Ӣᾬ Ȳḕủ ▲ϚװȲḕדԚ ᴩҳủȴ 

 

ȳ ȳ ȸ ӣ ᾎȲ֯ϫ Ӣᾬ ▲ Ể

2 Л֝ѐЉ (᾿ 9еиȲ ⇔ 30еиȳ᾿ 12еиȲ 

⇔ 32еи)ѿц 1 ᴩ Ȳ ṰМѿּוϧ ȳӪ ц Ɫ

Ȳᵉ ẒщϚỏ∟ԛ֫ןȲ ẞᾼ ȳ ц ȴ 

 

ȳṙѿцֵѪ ȸ ȳṙ иṿӣứ ᴩ ▲Ȳὑ֢

ậἮ 3 1x1ӂѠеѐПứ Ȳѿ њ ᾎ ῶ ᾼ

ᾬȲП∟ѿ Іȳ І┤ ᾇЁȲṳ ҏ ὑЁ МП ȴ

Пᾬ ֫ ⅍∟Ȳиᵑ ᴩ ȳᾬ ứц

ЏᵂȴֵѪ иȲ PVC Ё ӉϤЁ МȲὑ֢ иᵑ

ậ᾿ 10еиȳ 20еиПЁ ӴѠ▀ȲЁ ֫ ⅍∟ ᴩ

Ȳ ҏПֵѪ ᾬ ѿ о ᴩ ȲП∟ ὑ ϯ ᴩᾬ

ứȴ 

 

(Ϯ)ȳ ḇ ᾬ ▲ȸ 

ḇ ᾬиӁᴯ ‍ᶁ иӁȲֵҙиӁ֯ ỴỂ ȲӐ

ӣ Ḕ ▲ᾎȲᾘ֢ Ể ᴩ ▲ ȴԓ ḕủ

▲ϚװȲḕדԚ ᴩҳủȴ 

 

(ҳ)ȳ ᾬ ▲ȸ 

ᾬ ▲ѠᾎṼ ɦ ֮Ӣ ṆӢᾬֵ ἤ Ṇ ᵂ

ᶧɧἬ ᾼѠᾎẃ ᴩȴ֯ᵓӣ Ӣᾬ ȲᾘѬ ϯ ậ Хе

ѐᾼѬ Ȳԛ ẞᾼ Ӣᾬѿ 10% ὭỆứȴ ₇ ֫
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⅍∟Ȳԛ ϯ ᴩ ứȲṳ ֢ П ⇔ȴ10 Ӣᾬ

Ȳḕủ ▲ϚװȲḕדԚ ᴩҳủȴ 

 

(Х)ȳ  ἤӢᾬ ▲ȸ 

  ἤӢᾬ ▲иⱢ  ἤ ц  ἤӧ Ӣᾬȷ ▲ѠהⱢὑ

Ể ȲậѬϯ 10-20еиӰ ȲԒѿ ẚȳѪẚẠậ 10 cm × 10 cm ứ

ϱП Ȳ П Ӑ Ϥ 50 ml Ӑ ∟ȲҒϤỆứ ṳ ὑ 4 ʕ

Ԝ׀Ȳ ֫ ⅍ ᴩ ứᾬ Ȳ ѿ ϧ Ӱ ϱᾼ  ἤӧ ậϯȲ

֝ ֫ ⅍ ᴩ ứᾬ ȴ10 Ӣᾬ Ȳḕủ ▲ϚװȲḕדԚ

ᴩҳủȴ 

 

(г)ȳ иέ 

иέ(cluster analysis) 

иέ╥Ϛ ᾼѠᾎȲṼ П ᾼԚ֝ ἤȲ ѩ ד

ᴿᾼ ֯Ϛ Ȳᶮכ (cluster)ȴ֪ױҠѿ ֢ ֮МᾼӢᾬ

ếӢᾬ ᴩ иέҟѩ ֢ П ᾼ ἤȴ 

⇔Ӣᾬ ѩ ᾎ (Abundance Biomass Comparison Method) 

⇔Ӣᾬ ѩ ᾎɎAbundance Biomass Comparison Methodɏ Ӧѩ

вӢᾬ ᾼӢᾬ ⇔ᾼ ẃ оẔ ᾼ ϩȴABC╓

ᾼ ╥ ᶧ∟ᾼӢᾬ ⇔ Ғѩ ד ∟ȲҒ ṳ ѿᾬ ȴ

ױ֪ Ӣᾬ ӑắẞ ϩ ȲABC index Єὑ ȴᴖ Ӣᾬ ắ

ẞМ⇔ᾼ ϩ  ȲABC index Ὼὑ ȴ Ӣᾬ ắẞ ⇔ᾼ

ϩ ȲABC index Њὑ ȴ 

 

ҳȳЁ /Ἁᾇ   ▲ 

  ▲ Ѭ ▲ ȲԚ֝ד ậϫХ Ɏ ϚɏȲḕד

ᴩϚװ   иέȴ   ӭⱢ ɎAsɏȳ ɎCdɏȳ ɎCrɏȳ

ɎCuɏȳḗɎHgɏȳ ɎNiɏȳ ɎPbɏȳ ɎZnɏԚϥ ȴӐ Ѡᾎ

Ṽ ’ еᵫᾼЁ ѠᾎɎNIEA S102.63BɏцἉᾇ ѠᾎɎNIEA 

S104.31Bɏ ᴩ ȴἉᾇ   Ӑ ∟Ȳ’׀ὑ 4⇔ CѿϯȲὑ 6Њ

в ᴟ Ἤ П ᴯ ᴩ ȴ 

Õ ᴯȸṾּר צᶾῖԌדּ еҨ (http://www.cmit.com.tw/) 

Õ ɚṾּר צᶾῖԌדּ еҨ ⅍ɛ Ҡ ᵑо֥ᾬ▲ ᵿȸ

(https://www.niea.gov.tw/asp/epa/arealab.asp?lab_no=EY&lab_name=%A8

%CE%AC%FC%C0%F4%B9%D2%AC%EC%A7%DE%AA%D1%A5%

F7%A6%B3%AD%AD%A4%BD%A5q%C0%CB%C5%E7%AB%C7) 

  

https://www.niea.gov.tw/asp/epa/arealab.asp?lab_no=EY&lab_name=%A8%CE%AC%FC%C0%F4%B9%D2%AC%EC%A7%DE%AA%D1%A5%F7%A6%B3%AD%AD%A4%BD%A5q%C0%CB%C5%E7%AB%C7
https://www.niea.gov.tw/asp/epa/arealab.asp?lab_no=EY&lab_name=%A8%CE%AC%FC%C0%F4%B9%D2%AC%EC%A7%DE%AA%D1%A5%F7%A6%B3%AD%AD%A4%BD%A5q%C0%CB%C5%E7%AB%C7
https://www.niea.gov.tw/asp/epa/arealab.asp?lab_no=EY&lab_name=%A8%CE%AC%FC%C0%F4%B9%D2%AC%EC%A7%DE%AA%D1%A5%F7%A6%B3%AD%AD%A4%BD%A5q%C0%CB%C5%E7%AB%C7
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ȳ  

Ӂ ӥ ֮ ϟ ▲ ⱢϚד Ȳ ᴩҳủ ȴӐ Ɫ

Ϛ Ȳ ᴩ›ҙד(Ẓủ)ᾼ ▲ȴ ϡ ⁄∕ ц ∟פּ ᴩȴӐ

ᵫ Бᶙד106 כ 11ѣᴟ ד107 04ѣᾼἬצ ӭȲЏᵂכὨᵧ ֽ∟ȴ 

 

 

(106-107ԓד⇔ȸ Ϛ Ӧ ד106 11ѣᴟ ד107 04ѣȳ ϡ Ӧ ד107 05ѣᴟ ד107 10ѣ) 

ÿ: Ѭѝ ▲ḕѣ ᴩϚװȲṳ֯ḕד⇔ ᴩѬ Ṇ ▲Ϛװȴ 

*: Ϛד ▲ ⇔Ɫ ϚװȲ ϡד∟Ṽ ᾭᾓ ▲ѣԌȴ 

À: Ϛ Ӧ ד106 11ѣᴟ ד107 04ѣȲ ᵫὑ 4ѣἉ› ӻȴ 

 

 

  

 ד

 

ѣ 

Џᵂ ӭ 

2017 2018 

11 12 1 2 3 4 5 6 7 8 9 10 

Ѭ ▲             

Ѭѝ ▲ ÿ             

Ё /Ἁᾇ   ▲             

Ӣᾬ ▲ï ▲ȳиӁ ▲             

Ӣᾬ ▲ï ▲*     *  *  *  *  *     

Ӣᾬ ▲ï ȳ ȳ              

Ӣᾬ ▲ï ȳṙȳֵѪ              

Ӣᾬ ▲ï ᾬ             

Ӣᾬ ▲ï  ἤӢᾬ             

Ӣᾬ ▲ï ḇ ᾬ             

цϱ е              

ᵫ Å             
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ȳ ▲כὨ 

Ӂ ӥ ֮ ϟ ▲Ȳ צ 15 ( 1-1)ȷἬצ

ᶁ ᴩѬ ȳѬѝѿц   ȴѬ Ӣᾬ 10 Ȳѿ

ᴥ ῶӱȲẔ 5 ᴥ ᴩѬ ȳѬѝц   Ȳᴖ

Л ᴩѬ Ӣᾬ ȴ ֪Ӣᾬ ἤ …Ȳ Ẕ҃ Л֝Ȳҫ

ӱὑ 3-1ȴ 

 

 

ϚȳѬ  Ὠכ

Ѭ Ѭ иᵑὑ ד2017 12ѣѿц ד2018 2ѣ ᴩ ▲Ȳ

▲ 15 Ɏ 1-1ɏȴḕϚ ҔᵶϠ ᵛ ӭ 11 ПҵȲ

ҫ Ѭ 15L Ȳ ☼ ц ᶁ┬ ᴩ╜ ’

Ἤ ᵂ ᶧ ᴩȴ 

Ѭ ӭֽϯȸ ⇔ȳ ⇔ɎmS/cmɏȳ о ᴯ

ɎmV, ORPɏȳ Ɏmg/L, DOɏȳ ⇔Ɏ%ɏȳ ⇔ɎNTUɏȳ

ɎpHɏȳ І ⇔╓ ɎpH mVɏȳ ỆᶮᾬɎg/L, TDSɏȳ ⇔Ɏpptɏȳ

ѿц Ѭѩ Ɏůtɏ 11 Ѭ ӭȲ Ϛủ ϡủ

иᵑ ὑῶ 3-1ȳῶ 3-2ȴ 

Ѭ П ὨҔᵶȸ (TP)ȳ (TN)(Ҕᵶ ȳ ѫ

3-1ȳӁ ӥ ֮ ϟ ▲и ᴯȲԚ צ 9Єи ȴ 
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ȳ ȳṸ )ȳӢо (BOD)ȳо (COD)

ѿц Ệ (SS) ϟЄ ӭɎῶ 3-3ȳῶ 3-4ɏȴ ∂ еᵫП֮

Ѡ ֮в Ѭ ѬὍ Ѭ᷾Ϥ (ῶ 1-1)Ȳ ϚủѬ

▲ ὨМҬצ 1 Л ֥еᵫП Ɏ Ệ ɏȲᵀ ϡủѬ

▲ Ὠ⁄צ 2 Л ֥ Ɏ Ệ ế ɏȴ15 ▲ МȲϭ

ѿ Ệ Ɫ Ȳ Ϛủ W7 Ɫ 712 mg/L 27.9

ȳW9 Ɫ 358 mg/L 14.04 Ȳ ϡủ W9 Ɫ 501 mg/L

19.65 Ɏῶ 3-5ɏȴ 
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ῶ 3-1ȳӁ ӥ ֮ ϟ ϚủѬ Ὠ 

 

ӭ\  

Ϛủ (106ד 12ѣ) 

W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 W15 

⇔ɎïCɏ 20.8 20.8 22 20 20.1 20.7 20 21.8 18.9 22.2 23.2 22.9 22.3 22.1 22.5 

⇔ɎpHɏ 9 8.5 8.2 8.7 9.1 8.8 8.8 8.6 8.9 8.4 8.9 9.2 9 8.2 8.8 

І ⇔ɎpH mVɏ -123 -98 -81 -106.7 -132 -117 -116 -102.7 -117 -90 -122 -139 -126.7 -80.7 -115.7 

о ᴯ 

ɎmV, ORPɏ 
143 138 157 183.7 158 171.7 141 90.7 161.7 157 146 157 22.7 162.7 151 

⇔ɎmS/cmɏ 40.4 36.7 25.6 32.6 30 29.7 29 22.7 28.8 24.7 22.6 24.2 23.6 17.4 22 

⇔ɎNTUɏ 73.6 54 31 21.4 33.7 213.7 243.7 79.4 286.3 47.1 10.6 9.5 37.1 64.7 37.5 

Ɏmg/L, DOɏ 6.2 5 5 6.2 5.9 8.5 4.8 3.8 6.1 6.5 10.4 8.9 6.9 4.9 7.6 

⇔Ɏ%ɏ 81.9 65.2 63.5 79 74.8 107.4 60.3 47.4 75.3 82.8 133.8 115 88 61 96.4 

ỆᶮᾬɎg/L, TDSɏ 24.6 22.4 15.8 19.9 18.5 18.4 18 14 17.9 15.3 14 15 14.6 10.8 13.6 

⇔Ɏpptɏ 25.7 23.2 15.6 20.3 18.8 18.3 17.9 13.6 17.7 15 13.6 14.7 14.3 10.2 13.2 

Ѭѩ ɎΨtɏ 17.6 15.7 9.7 13.6 12.5 12.1 11.9 8.3 12 9.2 7.9 8.8 8.6 5.6 7.8 
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ῶ 3-2ȳӁ ӥ ֮ ϟ ϡủѬ Ὠ 

 

ӭ\  

Ϛủ (107ד 04ѣ) 

W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 W15 

⇔Ɏ°Cɏ 11.9 12.5 14.5 11.9 11.7 12 11.8 12.6 11.7 14.4 14.8 13.1 13 13.4 14.5 

⇔ɎpHɏ 8.4 8.6 8.2 8.4 8.6 8.6 8.7 8.5 8.6 8.2 8.4 8.8 8.8 8.2 8.4 

І ⇔ɎpH 

mVɏ 
-102.6 -109 -89.3 -99.7 -113 -113 -115.7 -101 -114.3 -90.7 -99 -119.3 -118 -86.7 -96.7 

о ᴯ

ɎmV, ORPɏ 
206 196.3 199.3 173.7 169.7 196.7 171 185.7 186.3 205 215 198.3 163.7 204.7 205.7 

⇔ɎmS/cmɏ 39 29.4 26.1 35.6 29.3 28.5 28.3 29.9 27.2 26 24.1 20.7 19.1 18.8 24 

⇔ɎNTUɏ 100.4 142.8 76.2 36.3 31.7 66.2 59.9 52.6 175 43.5 29.1 171.7 57.4 75.7 28.2 

Ɏmg/L, 

DOɏ 
10.6 10.6 11.8 10.8 11.3 12.1 11.3 8.8 10.4 10.1 10.6 9.4 10.2 9.5 9.7 

⇔Ɏ%ɏ 117.2 114.4 130.9 117.8 119.3 129.0 119.0 95.2 108.9 79.1 117.7 99.4 107.3 99.8 106.6 

ỆᶮᾬɎg/L, 

TDSɏ 
23.8 18.2 16.2 21.7 18.1 17.7 17.5 18.6 16.9 16.1 14.9 12.8 11.8 11.7 14.9 

⇔Ɏpptɏ 24.4 17.9 15.8 22.1 17.8 17.3 17.1 18.3 16.4 15.7 14.5 12.3 11.2 11.1 14.4 

Ѭѩ Ɏůtɏ 18.4 13.4 11.4 16.6 13.4 13 12.9 13.6 12.3 11.3 10.3 8.9 8.1 8.0 10.4 
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ῶ 3-3ȳӁ ӥ ֮ ϟ Ѭ ӭ Ϛủ Ὠ 

 

ӭ\  

Ϛủ Ὠ 12ѣ 

W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 W15 

Ệ  16.4 37.5 26 54.2 18 89.1 712 56.5 358 34.6 17.6 20.2 33.7 51.9 33.3 

о  28.4 45.7 26.4 28 24.7 34.6 29.3 52.7 30.9 24.7 23.2 32.6 37.5 20.7 27 

Ӣо  4.9 18.9 4 4.2 4.2 3.5 3.1 6.2 4.4 2.6 2.4 3.7 3.9 2.6 3 

 0.04 0.36 0.31 0.06 0.04 0.04 0.1 0.27 0.06 0.22 0 0.02 0.09 0.05 0 

 0 0.03 0.29 0 0 0 0 0.26 0 0.33 0.03 0 0.01 0.06 0.01 

Ṹ  0 0.02 0.21 0.01 0 0 <0.01 0.35 <0.01 0.17 0.01 <0.01 <0.01 <0.01 <0.01 

ѫ  0.62 1.37 0.92 1.04 0.71 0.74 0.98 1.76 1.01 1.26 0.54 0.85 1.16 0.65 0.58 

 0.63 1.43 1.43 1.05 0.71 0.74 0.99 2.36 1.02 1.76 0.59 0.85 1.18 0.72 0.59 

 0.21 0.69 0.3 0.03 0.08 0.18 0.16 0.88 0.23 0.31 0.31 0.66 0.77 0.08 0.29 

ʆ ᴯꞋⱢ mg/Lȴ 

ʆ ֮в Ѭ ѬὍ Ѭ᷾Ϥ ṓῶ 1-1ȴ 

 

 

 

 

 

 

 

 

  



14 

 

 

ῶ 3-4ȳӁ ӥ ֮ ϟ Ѭ ӭ ϡủ Ὠ 

 

ӭ\  

ϡủ Ὠ 2ѣ 

W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 W15 

Ệ  32.7 22.3 18.5 163 7.7 176 10.8 27.8 501 149 15.1 38.7 17.2 32.7 22.3 

о  31.6 39.1 33.3 44.4 32.3 31.8 56.4 53.2 45.8 32.4 29.2 40.6 41.9 31.6 39.1 

Ӣо  3.6 4.5 4 5.1 3.5 3.3 5.8 5.5 4.7 3.6 3.2 4.4 4.7 3.6 4.5 

 0.05 0.06 0.08 0.03 0.04 0.04 0.05 0.24 0.05 0.07 0.04 0.06 0.17 0.05 0.06 

 0.03 0.05 0.22 0.05 0.04 0.03 0.03 0.33 0.07 0.17 0.04 0.04 0.05 0.03 0.05 

Ṹ  0 0 0.01 0 0 0.01 0 0.22 0 0.01 0 0 0.01 0 0 

ѫ  0.76 0.98 0.84 1.77 0.69 0.86 1.88 1.94 2.19 1.04 0.83 1.21 1.29 0.76 0.98 

 0.8 1.02 1.07 1.82 0.74 0.9 1.93 2.49 2.26 1.22 0.87 1.25 1.35 0.8 1.02 

 1.85 1.73 1.78 1.37 1.62 1.73 2.27 2.64 1.79 1.9 1.99 1.69 1.52 1.85 1.73 

ʆ ᴯꞋⱢ mg/Lȴ 

ʆ ֮в Ѭ ѬὍ Ѭ᷾Ϥ ṓῶ 1-1ȴ 
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ῶ 3-5ȳӁ ӥ ֮ ϟ ϫХ Ѭ  

 
Ϛủ Ệ  ϡủ Ệ  ϡủ  

W1  1.28  

W2 1.47   

W3 1.02   

W4 2.13 6.39  

W5    

W6 3.49 6.90  

W7 27.9  1.13 

W8 2.22 1.09 1.32 

W9 14.04 19.65  

W10 1.36 5.84  

W11    

W12  1.52  

W13 1.32   

W14 2.04  1.32 

W15 1.31 1.14 1.12 

* 10 ѿϱᾼѿ ῶӱ 
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ϡȳ Ѭѝ ▲ 

ӐѬѝ ▲ ѻ Ɫ ֮ ￼ ▲Ȳ ֥֮ᶮ ⁄ὨȲכ

Ҡ ᴷ вПѬѝѬ ȲɲϷҠ ֥Ѭ цӢ Ϡ ֢֪І П

ἤȴӐ Ѭᴯ ֥֢Ӣ Ȳ ᾓ ▐ 15 Ȳ

ⱢW01ᴟW15 ( 1-1)ȲẔМ ᴯW11ᴯὑ⁮ ☻ᴃ ịȲ ▲

∟ṳ ֥▐ П֮ Ȳ╝ ᴯ ᴟ ☻ᴃвᴫҖ Њ Җ Ȳ╝ἬצѬ

ѝ ᴯ W11ҵȲꞋ Ӣ ▲ ᴯϚ ȴW08 ᴯѬѐὑ 3ѣ ֪

ЛὙ ֪ Ȳ ᴷ∟ ᴟ Ὼ ▐ ᵀ Лὔ ῺПҖ ȲѬѐ

ᴯиӁᴯ ֽ 3-2Ȳ֢ ᴯ▐ ῶ 3-6ȴ 

 

 

 

3-2ȳѬѐ▐ ᴯӂ  
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ῶ 3-6ȳ֢ ᴯ▐ ѱ  

 ѱ  

W01 

 

 Ὼ цЏ  

W02 

 

 Ὼ Ȳ Җ Ѭ ד Ȳ Ὼצ ᴿ Пứ  

W03 

 

 Җ ☻ᴃᴫҖṔ 

W04 

 

 Ὼ ӥѬ Ȳ Ѭ צ ЀҠ Җ ӥד  



106-107  

18 

 

 ѱ  

W05 

 

 Ὼ ӥѬ Ȳ ᴯҖ צ  

W06 

 

 ӥѬ Ȳ Ὼ ᴃȲ Ӣ  

W07 

 

 Ὼ  

W08 

 

 ӥѬ ȲҠ ⁮ Ѭ ד Ȳ צ ♄  
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 ѱ  

W08ô 

 

 W08 ᴯѬѐ Ȳ ὑҖ  

W09 

 

 Ὼ Ё Ȳὧ ꞋⱢ  

W10 

 

 Җ ☻ᴃ⁮  

W11 

 

 ⁮ ☻ᴃᴫҖ Њ ПҖ  
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 ѱ  

W12 

 

 ⁮ ☻ᴃὧ Ȳ Ὼ  

W13 

 

 ⁮ ☻ᴃ┤ҏП Ё Ѻ ὧ  

W14 

 

 ы ԏ ὰ ứ▐ ᴯ ⁮ Ѭ  

W15 

 

 ⁮ ☻ᴃ⁮  
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Ӑ ῴ вПד ѝ ȲẔМɦ106ד⇔ ֮’Ṏᴩ

ɧὑ в ᴩ ПѬᴯ⇔ד ▲Ȳ ▲ ᴯɦ9Aɧᴯ פּ ῺӐ

ᴯW02Ȳᵀ֪ ᴯ Л֝Ȳ ẁ ᴕ( 3-3)ȴ 

 

 

ӦӐ Ὠכ▲ ӱȲ ⁮Җ ☻ᴃҵ ӥвПѬ Фצ ȲṼϚѣԌ Ὠכ

ӱȲ Ѭ ᵅ Ɫ 8 cm (W04)Ȳ Ɫ 63 cm (W13)ȲṼϡѣԌ Ὠכ ӱȲ

Ѭ ᵅ Ɫ 2 cm (W10)Ȳ Ɫ 63 cm (W05)ȲṼϮѣԌ Ὠכ ӱȲ Ѭ

ᵅ Ɫ 8 cm (W04)Ȳ Ɫ 60 cm (W13)ȲṼҳѣԌ Ὠכ ӱȲ Ѭ ᵅ

Ɫ 9 cm (W04)Ȳ Ɫ 59 cm (W15)ȴ 

Ӧ ὨиέȲЄכ▲ Ҡ иכϮṆ ȲиᵑⱢ⁮Җ ☻ᴃȳү 163 ѿ

Җ(ѿϯ ҖṆ )цү 163 ѿ⁮(ѿϯ ⁮Ṇ ȲⱢы ԏ ֮)ȲӦ ц ▲

иέҠ῀Ȳ⁮Җ ☻ᴃⱢ ӴѬѝṆ ȲЛắ ᴯ Ȳ ắ ​ȳ ц ☻ᴃ ᵂ

П ȷҖṆ ԛ иȲҠиⱢ ᴯW01 W02Ɫ AȲ ᴯW04ᴟW09Ɫ

BȲ֪Ẓ ꜜП ӥӥ Ꞌצ ЀȲ╝Ẓ ПѬФצ Ȳᵀ Ὠכ▲ ӱПẒ Ѭ

ṳЛϚ Ȳ ᴷẔ ֪Ɫ ᴯ ȴ 

Ӧ Ҡ῀Ȳ⁮Ṇ ҖṆ М ү 163 ד ȲᵀӦ Ὠכ▲ Ȳ

⁮Ṇ ҖṆ ПѬ Ὑצ ȲӦӭ› Ὠכ▲ Ҡ῀Ȳ⁮ҖẒṆ вПѬ

֢ᴞᵧ Ϛ ᾼ ὨȲᵀ⁮ҖẒṆ ᾼѬ Ὑ֯׀⁄ Ȳѿӭ› ▲

ᴷẔ ֪Ɫ ᴯц֮ᶮ Ȳ Ὠכ ῶ 3-7Ȳиέ ῶ 3-8Ȳ ֮ ᾓ

Ὲὁ 3-4ȴ 

ⱢϠ Ѭᴯ Ӣ П Ȳ ∂ Ғ 2 Ȳᵀ֪ ᾓ ѬȲӭ›ӼⱢצ

ѻ ṿӣủ Ȳ Ȳ∕Ὑד щ ԛ ד ╟ȴױҵȲы ԏ

ứ ПҖ ֫ ֮ӑẃ Ӵ ☻ᴃӢ Ȳ∂ Ғ 1 Ȳ ֥Ѭ ȳӢ ц

ȲѬᴯ Ԛ 16 Ɏ2 ֯Л ᾼᾭᾓϯȲ∂ Ғ ɏȲֽ 1-3

Ἤӱȴӑẃ ⇔∂ ѩ ’Ṏᵓӣ ȲѬᴯⱢḕѣ ▲Ϛװȴ 

 

ẃ :106 ⇔ד ֮’Ṏᴩ -Ӂ ӥѬѝӢ Ә цὙ ᵓӣ(II)  

3-3ȳ ᴯɚ9AɛѬᴯ  

е
и 

(c
m

) 
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ῶ 3-7ȳѬᴯ ⇔ ῶ 

ᴯ:cm 

 

W01 W02 W03 W04 W05 W06 W07 W08 W09 W10 W11 W12 W13 W14 W15 ѣԌ 

ѡ  

 

 

ᴯ 

ᾭ  

1/19 
ϱрᴟ

ϯр 

Ὼ

(Њ ) 
27 30 36 8 57 16 27 54 22 28 39 45 63 42 50 

2/23 
ϱрᴟ

ϯр 

פּ∟ 1

Њ ᴟ

פּ‹ 2 Њ

(Њ ) 

38 40 10 15 63 22 33 59 29 2 12 44 63 42 25 

3/30 
ϱрᴟ

Мр 

Ὼ ᴟ

∟ 2 Њ

(Є ) 

32 34 28 8 57 14 26 52 22 19 30 43 60 41 42 

4/17 
ϱрᴟ

Мр 

› 1Њ

ᴟ ∟

1Њ  

31 33 48 9 58 16 28 54 24 38 48 35 53 33 59 

 

 

  



106-107  

23 

 

 

ῶ 3-8ȳ ѣ ›ѣѬᴯ  Ὠиέῶכ

 

 

W01 W02 W03 W04 W05 W06 W07 W08 W09 W10 W11 W12 W13 W14 W15 

2ѣ 11 10 -26 7 6 6 6 5 7 -26 -27 -1 0 0 -25 

3ѣ -6 -6 18 -7 -6 -8 -7 -7 -7 17 18 -1 -3 -1 17 

4ѣ -1 -1 20 1 1 2 2 2 2 19 18 -8 -7 -8 17 

- 30 

- 20 

- 10 

0 

10 

20 

30 
 (
c
m

) 
›ѣ иέῶ 
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3-4ȳ ֮ ᾓῈὁ  
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Ϯȳ Ӣᾬ ▲ 

(Ϛ) ▲ 

ᴞ ד106 11ѣ ỞȲḕѣ ᴩϚװȲԚ ᴩ װ6 ▲ȲԚ 84 33344

ᾼװ ȴӦ ▲ᾼ ӱȲ ѿ 2ȳ9 ᾼ ֵȲ6-2 8 ᾼ

юȷ ϱѿ 4ȳ5Ẓ ֵȲ6-2ȳ7-1ȳ8ȳ9 ю(ṓῶ 3-9ȳ 3-5)ȴӦ

Ȳ9כẃכ ѿѬ ⱢѻȲ 8ȳ9 ѩẂ (ṓῶ 3-10ȳ 3-6)ȴ 

 

ῶ 3-9ȳ106ד 11ѣᴟ ד107 4ѣ֢ ▲ῶ 

 1 2 3 4 5 6-1 6-2 7-1 7-2 8 9  

 32 42 26 31 32 31 22 16 37 27 41 84 

 2357 1763 3432 7866 7872 3475 823 861 4012 412 471 33344 

 

 

 

 

0
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8000
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װ

3-5ȳ106ד 11ѣᴟ ד107 4ѣ֢  
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ῶ 3-10ȳ106ד 11ѣᴟ ד107 4ѣ֢ Ѭ  ῶכ

 1 2 3 4 5 6-1 6-2 7-1 7-2 8 9  

 34 38 1 23 52 10 2 1 26 177 207 571 

Ѭ  2323 1725 3431 7843 7820 3465 821 860 3986 235 264 32773 

 2357 1763 3432 7866 7872 3475 823 861 4012 412 471 33344 

 

 

’Ṏ ᾼ ▲ ὨԚ 10 ȲẔМ I ’Ṏ צ 3 ȲиᵑⱢЄּמ (ӭ

›ЬứᴯЛὙ)ȳ Ȳ ѻ иӁὑ 3ȳ4ȳ5 Ȳ ҏ

֯ ֮ᾼ 9 ȷII ’Ṏ צ 5 ȲиᵑⱢ ȳּמ ȳ ȳЊ Ȳ

ѻ ҏ ֯ 4 7-2Ȳּמ ȳ ҏ ֯ ֮ 9 Ὼᾼ 8 ȷIII

’Ṏ צ 2 Ȳҙ ᶠᵄמּ Ȳҏ ֯ 2 Ȳ ֽῶ 3-11ȴẔМ

Ɫ ▲ ᾼ’Ṏ Ȳ Мὑ 3ȳ4ѣԌȲѿ 5ᾼ

ֵ( 3-7)ȴ 

ѩ דּ Ȳԓ ѿ דּ Ɫѻ ᴾ 66.25% (22,092 ȳẔ(װ

╥װ דּ 15% (5009 Ȳ(װ ֮ҵ ԓ и ᴿ( 3-8)Ȳ ц ᾬ

צ Ȳ צ ֵ ֮ Ȳ Ѭדּ ֵȲ ֮в Ɫ Ӱ Ȳּדᵑ

иӁ ӂᶁȲѿⱢ ȳ(13.4%)דּ ц(13%)דּ ᶠ (13%)דּ ֵ( 3-9)ȴ 

  

3-6ȳ֢ Ѭ כ  
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3-7ȳ ḕѣ иӁ 

3-8ȳԓ ᵑדּ֢ כ  

66.3 
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ῶ 3-11ȳ’Ṏ ᾬ иᵉц  

      

’Ṏ  
1 2 3 4 5 6-1 7-1 7-2 8 9  

’Ṏ

 

Єּמ      1      1 ̥ 

  5 98 106 254     1 464 ̥ 

          1 1 ̥ 

    1    2   3 ̦ 

 1    1   1 3 4 10 ̦ 

Њ  126 3 27 33  6 3 131   329 ̦ 

מּ  
        

 1 1 ̦ 

          1 1 ̦ 

ҙ   3         3 ̧ 

ᶠᵄמּ     2       2 ̧ 

 127 11 125 142 256 6 3 134 3 8 815  

 

 

▲ȸ֪ 11ѣᾼ ▲ ֮вצὧѠ ϱ ủṿӣ ᾼῈ Ȳ֪ױȲ

ᴞ 12ѣԌ Ở ᴩ ֮ 8ᾼ ▲Ȳ᾿ᴟ 1ѣԌ(1/17ѡ) Ϛ ὧѠ

ᾼ ( 3-10)Ȳד ὑү МҖ ֵҙὑϮѣԌИ Ở Ὑ נ ֵȲ Ἇד

ᾼ 4ȳ5ѣԌ ▲ᶁюṓὧѠ ᾼ ᾓד ȴ֢ ѣԌᾼ ▲ ֽῶ 3-12Ȳ

ᴯиӁᵧ ֽ 3-11Ȳ ѿϮѣԌᾼ ᾓ ֵȲҳѣԌҠ ⱢЭד ϡᾌᾼ

ȴӦ иӁẃכȲ ѿ ֯ ᾼ Ӱȳ+Ё ⱢѻȲ Ẕ֮҃ ᾼ

 ᴿȴד֮

 

 

ῶ 3-12ȳ֢ѣԌ֢ ὧѠ ᾓ ( ) 

 9( ֮) 8  

Ϛѣ 2 0 2 

ϡѣ 3 0 3 

Ϯѣ 5 2 7 

ҳѣ 1(2)*  4 5 

 11 6 17 

*ȸ(╗ )вⱢԒ› ▲ᾼ  
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0

10

20

30

40

50

60

70

80

ᴍ
и
ѩ(%

)

דּ

֮ҵ

3.8 

0.2 

13.0 

0.8 

13.4 
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3-9ȳ ֮вҵּ֢דᵑ כ  
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3-10ȳӐד⇔ Ϛ ὧѠ  

3-11ȳӐד⇔ὧѠ ᴯиӁ  
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֮ ▲ Ὠȸ ѱṿӣ ד2018 2ѣ 27ѡῈὁἬ ѱȲѿ‍ ה K-means

ӂᶁ ᾎ ᴩи Ȳ ֮и ӐϱṼ ɦᾬѿ ɧᾼѠהȲ ԏ Ὼᾼד

Ɫ֝Ϛ ֮ȲҠ иⱢ k (kӦṿӣ῏ứ )Ȳᶺ Ṽ ἤ Ӑ

֮ῶи Ɫ ȳ Ӱȳ∂ ᾬцѬ Ȳֽ 3-12ἬӱȲᵀӦὑ∂ ᾬԏ

Ὼד Лὔכ Ȳ╝ Ɫ 0Ȳ иӁּפᴾ 9.37е ȲẔװⱢ Ӱ 7.66

е ( ᵧ ֽῶ 3-13)ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-12ȳ 9 ֮ѿ‍ иה Ὠ 
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ῶ 3-13ȳ 9‍ иה ᾎ Ὠ 

֮ῶ  (%)ѩẂ (ha) כ

 9.37 52.1 

Ѭ  0.95 5.3 

Ӱ 7.66 42.6 

∂ ᾬ 0.00 0 

 

 

(ϡ) Ѭ Ӣᾬ ▲ 

 

I. ȳ ȳ  Ὠכ▲

ȳ ȳ Ӣᾬ ▲иᵑὑ ד2017 12ѣѿц ד2018 2ѣ ᴩȲḕủ Ԛ ▲

10 Ӣᾬ Ɏ 1-1ȳ ᴥ ɏȴẒủԚ ▲ẞ ד3ּ 4 ȸב ᵓ ȳЄ

ṍ ȳᵦ ȳṖ☿ѫ ῲȷ ד2ּ 2 ȸХ ếѡӐᾋ ȳѿц ד1ּ 1

ȸֿ З Ɏῶ 3-13ɏȲѹẒủ ▲ ὨᾼӢᾬ ếӢᾬכ Ὑצ оȴẒủ

▲Ἤ ẞᾼӢᾬ ṳЛֵȲѻ ᾬ ֵⱢҵẃ Ȳ ב╥ ᵓ ếЄṍ

ȲẔװ⁄╥ӣẃ Ɫ Ἠ ứ Ѭ ᾼХ Ȳҫҵ юצ Ṗ☿ѫ ῲⱢ

װ ῏ȴ 

 

3-13ȳӁ ϟ Ϛủ ȳ ȳ Ӣᾬ  
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Ϛủᾼ 10 МѿW2Ἤ ▲ẞᾼ ȳ ȳ ᾬ ếӢᾬ ֵȲ ד3ּ

4 ȳ ד1ּ 1 ȲẔװ⁄ⱢW4ȳW7ȳW8Ɏ 3-13ɏȴ ᾓ ֻᾼ ϟ ϱҙ

W2ȳW4ȳW6ȳW7ȳW8ѻ ᾬ Ɫҵẃ ếХ ȲяẔѿЄṍ

ếב ᵓ ⱢѻȲԚ ẞ 710 Єṍ ȳ58 ב ᵓ ȳ8 ᵦ ȳ17

Ṗ☿ѫ ῲȳѿц 284 Х ȴᴖϯҙ ы ὰ╟Џ  Ὼ W10ȳW12ȳ

W13ȳW14ȳW15ᾼӢᾬ ếӢᾬ ⁄Ὑ юȲ5 Ҭ ẞ 2 Єṍ ȳ

1 ᵦ ȳ16 Х ȳ2 ѡӐᾋ ȳѿц 2 ֿ З ȴ 

ϡủ 10 ᾼ ▲ Ὠ⁄ế ϚủצὙ ȲἬ ▲ẞᾼӢᾬ ếӢᾬ

ꞋὙ ϯ Ɏ 3-14ɏȴӢᾬ ѿW2ếW8 ֵȲᴖӢᾬ ⁄╥W2ᾼХ

ֵȴ ᾓ ֻᾼ ϟ ϱҙ W2ȳW4ȳW6ȳW7ȳW8ѻ ᾬ ҵẃ

Хכ Ȳ5 Ԛ ẞ 134 Х ȳ1 ѡӐᾋ ȳѿц 2 Ṗ

☿ѫ ῲȴᴖϯҙ ы ὰ╟Џ  Ὼ W10ȳW12ȳW13ȳW14ȳW15ᾼ

Ӣᾬ ếӢᾬ ⁄ ḆюȲҬצW10ếW12 Ԛ ▲ẞ 3 Х ȴ 

3-14ȳӁ ϟ ϡủ ȳ ȳ Ӣᾬ  
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ῶ 3-13ȳӁ ӥ ֮ ϟ ֢ Ӣᾬ  

 

 

ӭ\  

Ϛủ Ὠ 12ѣ ϡủ Ὠ 2ѣ 

W2 W4 W6 W7         W8 W10 W12 W13 W14 W15 W2 W4 W6 W7          W8 W10 W12 W13 W14 W15 

Єṍ  318 109 10 91 182 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 

ב ᵓ  48 4 0 5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ᵦ  3 1 0 1 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ṗ☿ѫ ῲ 2 3 6 2 4 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 

Х  57 58 36 65 68 0 6 5 5 0 91 12 2 17 12 2 1 0 0 0 

ѡӐᾋ  0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 

ֿ З  0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 

ɿ ᴯȸ  
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֮ ἤʟ иέ 

ȳ ȳ ▲ Ὠ Ӣᾬ ếӢᾬ ֯ 10 ▲ ֻ

צ ứиᵉἨ Ȳ֪ ױ Ẓủ ▲ẞᾼӢᾬ ếӢᾬ ṿӣ

иέҟѩ ֢ ֮ᾼ ἤȴ Ὠ 10 Ӣᾬ иכϠẒЄ ȸ

ᾓ ֻᾼ ϟ ϱҙ W2ȳW8ȳW4ȳW7ế ϟ ϯҙ W6ȳ

W10ȳW15ȳW12ȳW13ȳW14ȷᴖ ϟ ϯҙ ϭҠ ϚḔ иҏы

ὰ╟Џ W12ȳW13ȳW14Ɏ 3-15ɏȴѿӢᾬ ếӢᾬ

ẃכȲ10 Ӣᾬ ֯׀ ứ Ȳ ᾓ ֻȳӢᾬ

ֵᾼ֮ѠⱢ ϟ ϱҙ ȷᴖӢᾬ юᾼ֮Ѡ⁄╥ ϟ ϯҙ Ȳ

ᵑ╥ы ὰ╟Џ  Ὼᾼ ȴ 

 

 

  

3-15ȳӁ ӥ ֮ ϟ ֮ иέ Ὠ  
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ϢⱢ Д ϩʟABC פ иέ 

֝ ҟѩ ֢ ֮ ắẞϢⱢἨ Д ᾼ ϩȲṼ иέ

Ὠ иכϱϯẒҙ Ȳṳ Ӣᾬ ế юᾼϱϯ ☻ᴃ

Ȳ ẞ 3 ABCиέ Ɏ 3-16ɏȴABCפ иέ Ὠ

1 ᾼ ABC╓ Ɫ-6.73Ɏ Д ɏȳ2 Ɫ-0.82ɎМ⇔Д

ɏȳ3 Ɫ-8.18Ɏ Д ɏɎ 3-17ɏȴ Ὠ╓ҏ 1 ʟ

ϟ ϱҙ Ɫế 3 ʟϯҙ ы ὰ╟Џ ᾼД ϩ

Ȳ 1 ⱢЬצ Ӗ═ ᵂ ♄ Ἤ ȴ2 ʟ

ӥ ⁄ⱢМ⇔Д ⇔Д Ȳ ᾓἨ ȳ ȳ Ӣᾬ

ế ѩ ֵȴ 

 

  

3-16ȳӁ ӥ ֮ ϟ Abundance Biomass Comparisonиέ  
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3-17ȳӁ ӥ ֮ ϟ Abundance Biomass 

Comparison╓ иέ Ὠ 
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II.  ȳṙ ֵѪ  

1. ᾬ 

A. ᾬ ῶ)כ 3-14) 

ᾬиᵑὑ ד2017 11ѣ ד2018 2ѣ ᴩẒủ ▲ȲԚ

ᾬ ד5ּ 9 ȲиᵑⱢᾌ 1(Lyonsiidae)דּ ȳ 3(Mytilidae)דּ ȳ

1(Potamididae)דּ ȳ 1(Stenothyridae)דּ ц 1(Thiaridae)דּ ȲẒ

װ ▲ Ὠᾬ ꞋЛ ȲֵẔМᾌ Пדּ ᾌ ɎLyonsia taiwanicaɏ

Ɫ Ἤד2002 ῶᾼ ȲẔ ה ֮Ɫү⁮ҳ Пּמ Ὥ ֮ȴ Мᾼדּ

Xenostrobus sp.ӭ›Ữ ᾎ ᾬ ȲП∟ ѿứᶧПѠה ϚḔ ứȴἬצ

▲ẞПᾬ Ȳ МҔᵶ ὑᾈЀἨּמ Ὥᾇ ֮ Ѭᾼᾬ (ᾌ ȳדּ

ȳדּ (דּ ҙ ѬἨᾈЎ ☼ Ѭᾼᾬ ( ȳדּ Ȳ(דּ

֝ ╥ ἤПᾬ Ȳᵀ֯ ֮ȳ ⇔ ֻᾼӐ ϱ ἬЛ֝ȴצ╥ ׆

(Cerithidea djadjariensis)ὑẒװ ▲М ֯ W02 ẞȴ 

 

Ϛủ ϡủẒװ ▲֝ ẞ ד5ּ 8 ȴ ϚủП ӂᶁ Ɫ 53.3 

ind./m
2Ȳѿ☼ (Thiara riqueti) 24.8 ind./m

2ᴾ 46.5%Ɫ ȲẔװṼᶧⱢү

(Stenothyra formosana) (10.5 ind./m
2ȳ46.5%)ȳ (Tarebia granifera) (8.6 

ind./m
2ȳ16.1%)ȳ ᾌ (7.9 ind./m

2ȳ14.8%)ȷ ϡủП ӂᶁ Ɫ 70.4 

ind./m
2Ȳѿ Пדּ Xenostrobus sp. П 54.9 ind./m

2ᴾ 78.0%Ɫ ȲẔװṼ

ᶧиᵑⱢ (6.9 ind./m
2ȳ9.8%) ☼ (5.0 ind./m

2ȳ7.1%)ȴẒủ ▲ᾬ

Є Ȳᵀ֝ד ὙצѩẂכ оȲ ᾬ Ḃ ȲṳѹἬᴾѩẂӦ 50%

ѿϯᴟ 70%ȲẔ ἬᴾѩẂᵅȲֵ פּ 1 %Ἠѿϯȴ 

 

B. о( 3-18ȳ3-19) 

Ϛủ 10 Ἤ ▲ẞᾼᾬ ѿ W02П ד5ּ 6 Ɫ ȲẔװ

ⱢW06П ד3ּ 5 цW07 W11П ד3ּ 4 Ȳ Ϡ W12ҵȲẔ Ꞌ

֝ ▲ẞ Ѭц ѬПᾬ ȴᾬ Ӧὑ W02 ẞֵ П☼

Ȳ֪ ѿ249 ind./mױ
2Ὑ ὑẔһ ȲẔ ṼᶧⱢW16 (69 ind./m

2
)цW13(67 

ind./m
2
)ȲW12 (4 ind./m

2
)⁄Ɫ ᵅȴ 

 

ϡủ 10 Ἤ ▲ẞᾼᾬ ѿ W07 W13П 4 Ɫ Ȳ

ẔװⱢW12П ד3ּ 3 ȴW02ȳW04 W06Ϯ ẞϚ ȲꞋ ὑ

ѬПᾬ ȲW08 W13 ẞ ѬПᾬ ȲW11⁄╥ ẞ ѬП

ᾬ ȲẔ Ẓ῏Ꞌצȴ W11 W15 Ӧὑ ẞ ᾼ
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Xenostrobus sp.Ȳ ᴯ ᾼ Ὑ ὑẔһ Ȳ Мדּ иᾼ

ᵧ иה Ȳꜙᴟᶮכ ṙᶩȲ֪֯ױ ᴯ ὔᶮכ ⇔ᾼ Ȳ

W13⁄╥Ӧὑ ẞ ᾼ Ѭ ȲἬѿ ᴯ ȴ 

 

Ẓủ֢ ц֢ᾬ ẞᾼᾬ ẃכȲֵ ᾬ ὑԓ Л Ȳҫ

Ϛ и⁄ᵧ иה Ȳὑ█ṷ Ἠ М ẞ П ȴẒủ ▲Ȳ

ֵ ὑ Ἠ ϱצὙ ȲẂֽ W02ȳW04 W06Ȳ ϡủ

ẞᾼ Ѭᾬ (ү ȳ ȳ☼ )ꞋⱢБײϺПῈ ȲᴖW11 W15

⁄Л֝ὑ ϚủȲ ẞ ᾼ Xenostrobus sp. Ȳ Ѭ ᾬ ӢỄ

ȲᵀϤ ṳЛ ứȲXenostrobus sp. ⁄╥ ὑ ᾬ Ȳ ӃӢ ᾼ

Xenostrobus sp. Ѭ☼ ẃȲ ẞ ֥ᾼ ∟Ḛ ṳṣ Ӣ Ȳ Ϛủ

ϡủὑ Ἠ Ӣ ȴ 

 

C. ╓ иέ 

ϚủӢᾬ ѿW02П 7.324 g/m
2Ɫ ȳW13 (4.065 g/m

2
) W15 (2.871 

g/m
2
ПȲװ( ᵅⱢW11П 0.301 g/m

2Ɫ ᵅȲӢᾬ ▲ẞᾼᾬ Є

Ȳ֝ד ȳӢᾬ Ȳᵀ ᴖṕ ▲ẞᾼᾬ Ꞌד ЊȲ֪

Ӣᾬױ Л ȲѿӢᾬ ПW02ⱢẂȲ ᴯ ẞ 249 Ȳ

ᵀ ᴯ 7.324ᵌ( 3-20)ȴὼ ⇔╓ ѿ W06П 1.12Ɫ ȲW07 

(1.03) W08 (0.97)װПȲ W11 (0.42) ᵅ( 3-21)ȴᶁл⇔╓ ѿ W08

П 0.88Ɫ ȲW15 (0.83) W14 (0.81)װПȲ W11(0.31) ᵅ( 3-22)ȴ

⇔╓ ѿ W07П 0.96 ȲW06 (0.95)  W02 (0.91)װПȲ W13 

(0.47) ᵅ( 3-23)ȴ 

 

ϡủӢᾬ ѿ W11 П 33.310 g/m
2 Ɫ ȳW15 (20.517 g/m

2
) W02 

(12.286 g/m
2
ПȲW08Пװ( 0.042 g/m

2Ɫ ᵅ( 3-20)ȲӢᾬ ▲ẞᾼᾬ

Є Ȳ֝ד ȳӢᾬ Ȳᵀ ᴖṕ ▲ẞᾼᾬ Ꞌד

ЊȲ֪ױӢᾬ Л ȲW02 ẞᾼ ׆ ⁄╥ ▲М ד₤ ЄПᾬ

Ȳ֪ױ ЛֵȲᵀӢᾬ Ɫ›Ϯ ȴֵ ἤ╓ Ѡ ȲӦὑW02ȳW04

W06Ϯ ẞϚᾬ Ȳ֪ױ ᾎ ȴ Ϡ ᾎ ᾼ N/A ҵȲὼ

⇔╓ ѿ W14П 1.23Ɫ ȲW07 (1.02) W13 (0.69)װПȲ W15 (0.03)

ᵅ( 3-21)ȷᶁл⇔╓ ѿ W13П 1.00Ɫ ȲW14 (0.89) W07 (0.74)

ПȲװ W15(0.05) ᵅ( 3-22)ȷ ⇔╓ ѿ W07П 1.11 ȲW14 

(1.06)  W08 (0.56)װПȲ W15 (0.19) ᵅ( 3-23)ȴ 
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ᴖṕȲẒủ ▲Ӧὑֵ ▲ẞПᾬ ᾬ Л Ȳ֪ױ

ֵ ἤ╓ ᾎ Ἠὼ ⇔╓ ⇔╓ Л Ȳֵ Пᶁл⇔ ⁄╥

֪Ɫ֝ ֪ȴӐ ▲ в֢ Ȳᾬ ▲П Ὠ֪Ẕ ἤȲ ẞ

Пᾬ Ɫ Ȳ ֵ ἤ╓ ὔ Ӣҷ Ȳ֪ᴖ ṳЛ Ȳ

ѿ ᴕȴ 

 

3-18ȳ֢ ᾬᾬ  

  

 

3-19ȳ֢ ᾬᾬ  
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3-20ȳ֢ ᾬПӢᾬ  

 

 

3-21ȳ֢ ᾬПὼ ⇔╓  
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3-22ȳ֢ ᾬПᶁл⇔╓  

 

 

 

3-23ȳ֢ ᾬП ⇔╓  
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2. ֵѪ  

Ϛủ ▲ ὨԚ ẞֵѪ ᾬ ד1ּ 3 ȲҔᵶ Ḙ  (Dendronereis 

sp.)ȳḘ  (Nereidae spp.)цϚ ᾎ ứᾬ  (Unidentified)Ȳ W06╥ Ϛ

ẞϮ ᾬ П ȲW11ȳW12 W15Ϯ ẞֵѪ ᾬ (ῶ3-15)ȴ

ᴯ Пᾬ ѿ W07 (10.82 ind./10 cm
3
) ȲẔװṼᶧⱢ W06 (9.55 

ind./10 cm
3
) W08 (6.37 ind./10 cm

3
) ( 3-24)ȴӢᾬ ѿW08 (0.43 g/10 cm

3
)

ȲẔװṼᶧⱢW04 (0.32 ind./10 cm
3
) W06 (0.22 ind./10 cm

3
) ( 3-25)ȴ 

 

ϡủ ẞֵѪ ᾬ Ḙ  (Nereidae spp.)Ϛ Ȳиᵑᴯὑ W04ȳ

W06ȳW07ȳW08 W15ȲẔ ẞֵѪ (ῶ 3-15)ȴ ᴯ Пᾬ

ѿW07 (7.64 ind./10 cm
3
) ȲẔװⱢW08 (6.37 ind./10 cm

3
) ( 3-24) ȴӢ

ᾬ ѿW08 (0.29 g/10 cm
3
) ȲẔװṼᶧⱢW07 (0.13 ind./10 cm

3
) W06 (0.11 

ind./10 cm
3
) ( 3-25)ȴ 

 

Ẓủ ▲ПֵѪ ꞋЛֵȲW04ȳW06ȳW07 W08ὑẒװ ▲М

ꞋⱢ ẞֵѪ Пѻ Ȳ Мὑ֝ Ȳᵀ ϡủП

цӢᾬ Єֵ Ɫ ᵅȴֵѪ ֵ ѻ ὑ Ѭ ȲӐװ ▲

Ṽ Ѭ Ὠц ᾬ ẞᾼᾬ Ȳ ֢ П ⇔Ҡ Ϛצ

ứП о ⇔ȲҒϱ֢ Ἁ Л ȲҠ֝ד Ѫֵױ֪ П ц и П

Л ȴ 
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3-24ȳ֢ ֵѪ ᾬ  

 

 

3-25ȳ֢ ֵѪ Ӣᾬ  
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ῶ 3-14ȳ֢ Л֝ủװП ᾬ ▲ Ὠ ῶ 

ᾬ  /  
Ϛủ (2017ד 11ѣ)     ϡủ (2018ד 2ѣ)         

W02 W04 W06 W07 W08 W11 W12 W13 W14 W15 ӂᶁ % W02 W04 W06 W07 W08 W11 W12 W13 W14 W15 ӂᶁ % ӂᶁ % 

MOLLUSCA ( ᾬ)                       
 

                      
 

  
 

 
Lyonsiidae ᾌ                        דּ

 
                      

 
  

 

  
Lyonsia taiwanica ᾌ  22 1 3 13 3     35 2   7.9  14.8%   3 1 4         1   0.9  1.3% 4.4 7.1% 

 
Mytilidae ּד                       

 
                      

 
  

 

  
Musculus senhousia ὧṸ  1         1       3 0.5  0.9%                       

 
0.3 0.4% 

  
Mytilopsis sallei ᴿ                        

 
          8         0.8  1.1% 0.4 0.6% 

  
Xenostrobus sp.  2                   0.2  0.4%       1   324 37     187 54.9  78.0% 27.6 44.5% 

 
Potamididae ּד                       

 
                      

 
  

 

  
Cerithidea djadjariensis ׆  3                   0.3  0.6% 8                   0.8  1.1% 0.6 0.9% 

 
Stenothyridae ּד                       

 
                      

 
  

 

  
Stenothyra formosana ү  44 8 6 7   28       12 10.5  19.7%       1 1   1   7   1.0  1.4% 5.8 9.3% 

 
Thiaridae ּד                       

 
                      

 
  

 

  
Melanoides tuberculatus      5               0.5  0.9%             1       0.1  0.1% 0.3 0.5% 

  
Tarebia granifera      43 1 12 1 3 1 6 19 8.6  16.1%       9 5     50 4 1 6.9  9.8% 7.8 12.5% 

  
Thiara riqueti ☼  177 17 10 2 7 1 1 33     24.8  46.5%               45 5   5.0  7.1% 14.9 24.1% 

    Њ (ind./m2) 249  26  67  23  22  31  4  69  8  34  53.3  100% 8  3  1  15  6  332  39  95  17  188  70.4  100% 61.9  100% 

  
דּ Њ (F) 5 3 3 3 2 3 1 2 2 3 5 

 
1 1 1 4 2 1 3 1 3 2 5 

 
5 

 

  
Њ (S) 6 3 5 4 3 4 2 3 2 3 8 

 
1 1 1 4 2 2 3 2 4 2 8 

 
9 

 

  
Ӣᾬ (g/m2) 7.324  0.643  2.772  0.405  0.898  0.301  0.700  4.065  0.805  2.871    

 

12.28

6  
0.137  0.061  0.693  0.042  

33.31

0  
0.662  2.508  0.741  

20.51

7  
  

 
  

 

  
ὼ ⇔╓ (H') 0.88  0.77  1.12  1.03  0.97  0.42  0.56  0.76  0.56  0.91    

 
N/A N/A N/A 1.02  0.45  0.11  0.24  0.69  1.23  0.03    

 
  

 

  
ᶁл⇔╓ (J') 0.49  0.70  0.69  0.75  0.88  0.31  0.81  0.69  0.81  0.83    

 
N/A N/A N/A 0.74  0.65  0.16  0.22  1.00  0.89  0.05    

 
  

 
    ⇔╓ (SR) 0.91  0.61  0.95  0.96  0.65  0.87  0.72  0.47  0.48  0.57      N/A N/A N/A 1.11  0.56  0.17  0.55  0.22  1.06  0.19          
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ῶ 3-15ȳ֢ ֵѪ ▲ Ὠ ῶ 

ᾬ  /  
Ϛủ (2017ד 11ѣ) ϡủ (2018ד 2ѣ) 

W02 W04 W06 W07 W08 W11 W12 W13 W14 W15 W02 W04 W06 W07 W08 W11 W12 W13 W14 W15 

POLYCHAETA (ֵѪ )   
         

  
    

  
    

 
Nereidae Ḙ    דּ

         
  

         

  
Dendronereis sp. Ḙ  2.55  5.09  8.28  10.19  6.37  

  
0.64  0.64  

 
  

         

  
Nereidae spp. Ḙ    0.64  0.64  0.64  

      
  4.46  4.46  7.64  6.37  

    
0.64  

  
unidentified   

 
0.64  

       
  

         

    Њ (ind./10 cm3) 2.55  5.73  9.55  10.82  6.37      0.64  0.64      4.46  4.46  7.64  6.37          0.64  

  
Њ (S) 1 2 3 2 1 

  
1 1 

 
  1  1  1  1  

    
1  

    Ӣᾬ (g/10 cm3) 0.02  0.32  0.22  0.09  0.43      0.03  0.03      0.09  0.11  0.13  0.29          0.01  
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(Ϯ) Ӣᾬ ▲ 

Ẓủ ᾬ ▲ Ὠᾼ ȳ ȳ ▲ ὨדᴿȲ ϟ ϱҙ

ᾼӢᾬ ế Ὑ ѩϯҙ ֵȴ ϟ ϱҙ W2ȳW4ȳW6ȳ

W7ȳW8ẒủԚ ẞ 2 Ӣ ᾬȳ1 ᶮ ᾬȳ6 ῒ ᾬȳ1 ᾬȳ

ѿц 1 ᾬȴ ϟ ϯҙ W12ȳW13ȳW14ȳW15Ҭ ẞ 2 ᶮ

ᾬȳ3 ῒ ᾬȳѿц 1 ᾬȴ ϚủἬ ▲ẞᾼ ᾬ ѻ ѿ

ῒ ᾬⱢѻȲ ╥ Ѭ ȳ Ѭ ȳ Ӄ ȳѿцӧ ᵜⱢѻȲѹ ϟ ϱҙ

W2ȳW4ȳW6ȳW7ȳW8Ἤ ẞᾼ ֵɎῶ 3-16ɏȴ ϡủ ▲ Ὠ⁄ế

ϚủצὙ Л֝Ȳ ᾬ Ӧ ῒ ᾬ כ Ӣ ᾬʟ Ѫ Ȳᵀ ϱЬ╥ ϟ

ϱҙ ֵɎῶ 3-17ɏȴ 

 

(ҳ) ḇ ᾬ ▲ 

Ẓủ ▲МȲϚԚ ᾬ ד29ּ 69 76 ȲẔМ 15 ѤȲ14 ѤȲ9

ѤȲ38 ӐȲҔᵶ 1 צ Ȳ47 Ӣ Ȳ18 о Ȳ10 ȴὑ

ᾬ₤ ϱѿ Ӑ ᾬᴾ Є и(50.0%)Ȳᴖ ᾬ ἤѿ Ӣᾬ ֵ(61.8%)ȴ

ᾬ ᴖṕȲ ᾬ ד1ּ 1 1 ȷ І ᾬ ד1ּ 1 1 ȲױẒМꞋⱢϢЏ ᾬ

ȷ І ᾬ ד22ּ 48 53 ȲẔМ 12 ѤȲ12 ѤȲ9 ӐȲ20

ӐȲҔᵶ 1 צ Ȳ30 Ӣ Ȳ16 о ȷ І ᾬ ד5ּ 19 21 ȲẔ

М 2 ѤȲ2 ѤȲ17 ӐȲҔᵶ 16 Ӣ Ȳ2 о ȴ ᾬ֤ ṓ

  Ϛȴ 

▲ вȲֵ ᴯὑ Ἠ Ể ȲБ Ở Ȳѹ֪ Ὼ ֮ Ȳ

Ё֮ и Ȳᾬ иӁ Ɫ Ȳֵ ѿֹו ḅПוֹ Ӑ ᾬⱢѻȴ 2ủ ▲

ЮὑҍӒ╡ῴȲֵ І Ӑ ᾬᵧ ░ ᾭ Ȳᵀ֮ῶБֵצ ϚדӢ דּ

ӐӃ ỞӢ ȴ 

 

(Х)   ἤӢᾬ ▲ 

Ẓủᾼ  ἤӢᾬ⁄ѿ ⱢѻȲҔᵶϠѬ ế ȴ ẞѬ ᾼ ȸ

W4ȳW6ȳW7ȳW8ȳW10ȳW12ȳW13ȳW14ȳW15Ȳ ⁄֯ 10 вꞋצ

ẞȴ 
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ῶ 3-16ȳ ϚủӁ ϟ ֢ ᾬ ế  

ᾬ  \   W2 W4 W6 W7 W8 W12 W13 W14 W15 

Protozoa  Ӣ ᾬ  
     

    

Foraminifera צэ  98 
  

98 
 

    

Trochelminthes ᶮ ᾬ 
     

    

Brachionus angularis  

Brachionus sp.  

98 

     
 

98 

49 
 

98 

49 

Arthropoda  ῒ ᾬ  
     

    

Calanoid  Ѭ   490 882 196 
 

3 2    

Cyclopoid  Ѭ   196 98 98 98 1     

Harpacticoid  Ѭ   98 
    

   98 

nauplius Ӄ   294 784 196 196 49 49 98 98 98 

Ostracoda  Юᶮ   
 

98 
 

196 
 

    

Crustacea egg ӧ ᵜ  588 196 
   

    

Chordata  ᾬ  
     

    

Fish larva  ҁ   
 

1 
   

    

(cells/ )  1862 2059 490 588 53 51 245 98 343 

  7 6 3 4 3 2 3 1 4 
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ῶ 3-17ȳ ϡủӁ ϟ ֢ ᾬ ế  

ᾬ  \   W2 W4 W6 W7 W8 W12 W13 W14 W15 

Protozoa  Ӣ ᾬ  
     

    

Tintinnopsis Ѫ   
 

2842 
 

11172 
 

    

Trochelminthes ᶮ ᾬ 
     

    

Brachionus angularis  

Brachionus sp.  

 

   

49 

 

98 

 
 

98 

49 
 

 

 

Annelida  ᾬ 

Polychaeta  ֵѪ      

 

49 

 

98 
  

 

49 
 

Arthropoda  ῒ ᾬ  
     

    

Calanoid  Ѭ   
 

98 98 49 49 98  147  

Cyclopoid  Ѭ   
     

49  147  

Harpacticoid  Ѭ   98 98 
   

    

nauplius Ӄ   
   

735 49  196 49 98 

(cells/ )  98 3038 98 12054 196 147 343 392 98 

  1 3 1 5 3 2 3 4 1 
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ҳȳἉᾇ    

  ▲ Ѭ ▲ ד Ȳ֝ԚצϫХ ȴ   ὨҔᵶȸ

ɎAsɏȳ ɎCdɏȳ ɎCrɏȳ ɎCuɏȳḗɎHgɏȳ ɎNiɏȳ ɎPbɏȳ ɎZnɏ

ϥ   Ɏῶ 3-18ɏȴ ▲ Ὠ и ᾼ ȳ ȳ ϯ Ȳצ 9

Ɫ ϯ ȳ2 Ɫ ϯ ȳѿц 3 Ɫ ϯ ȴ ϯ

ᾓ Ɫ ȲW6ếW10 ϯ 1.4 ȳW12 1.6 ȲẔМW12

Ɏы ὰ ứ╟Џ ɏϭצ ȳ Ẓ ֝ ϯ Ɏῶ 3-19ɏȴ 

ᵓӣ ArcGIS Ȳ ѻ ᾼϮ   ד ᴯ Ȳᵓӣ чѩҒ

ᾎ(Inverse Distance Weighting)ᴩῈ в ᴷ Ȳ Ὠѿ 3-26ῶӱȴ 

ᴩ╜ ’ еӁПἉᾇ₇ ╓ ứȲἉᾇ₇ ╓ ӭ ⇔ ὑϯ

ѹᵅὑϱ ῏ȲӭᾼṶ ѻ ӭ Ғ ȴ 
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ῶ 3-18ȳӁ ϟ ֢ Ἁᾇ   ▲ Ὠ 

        ḗ 

╓  

ϱ  
2.49 80.0 33.0 233 384 161 157 0.87 

╓  

ϯ  
0.65 24.0 11.0 76.0 140 48.0 50.0 0.22 

W1 0.63 17.2 7.86 17.8 17.8 12.2 8.59 0.03 

W2 0.63 21.3 10.6 27.6 27.6 13.8 10.5 0.03 

W3 0.59 15.2 7.07 15.9 15.9 10.6 7.31 0.02 

W4 0.84 21.5 8.18 22.4 22.4 16.2 11 0.03 

W5 0.64 16 7.22 16.4 16.4 13.3 7.6 0.03 

W6 0.93 33.4 10.1 35.9 35.9 18.1 16 0.04 

W7 0.74 20 9.4 21 21 15.2 10 0.03 

W8 0.63 18.8 7.56 20.5 20.5 12.1 10.3 0.03 

W9 0.85 23.2 11.4 23 23 18.8 13.1 0.04 

W10 0.92 23.5 13.7 25.6 25.6 20.9 21.7 0.04 

W11 0.7 20.4 4.23 23.4 23.4 17.6 21.8 0.05 

W12 1.01 25.5 10.5 26.4 26.4 18.7 14.8 0.05 

W13 0.83 23.8 10.8 27.3 27.3 16.1 13 0.04 

W14 0.84 23.4 11 23.5 23.5 17.2 12 0.05 

W15 0.61 15.8 7.41 16.3 16.3 12.8 9.05 0.02 

ᴯȸmg/kg 

ȸ ╓ ϯ ѿ ῶӱȲ ϱ ⁄ѿ ҒἉ ῶӱȴ 
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ῶ 3-19ȳӁ ϟ ֢ Ἁᾇ   ϯ  

 

 
(Cd) (Ni) (As) 

W1 
   

W2 
   

W3 
   

W4 1.29 
  

W5 
   

W6 1.43 1.39 
 

W7 1.14 
  

W8 
   

W9 1.30 
 

1.04 

W10 1.42 
 

1.25 

W11 1.08 
  

W12 1.55 1.06 
 

W13 1.28 
  

W14 1.29 
 

1.00 

W15 
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3-26ȳӁ ӥ ֮ ϟ Ἁᾇ   (CdȳAsȳNi) ⇔ чѩҒ  
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ȳ ∂  

Ϛȳ Ӂ ӥ ϟ ᾼѬ Ὠȸ Ệ ѿц Л ֥в╜

∂ еӁП֮Ѡ - ֮в Ѭ ѬὍ Ѭ᷾Ϥ ȴ 

ϡȳ вֵ П   Ἁᾇ₇ ạ ϯ ȴ ᴩ╜

’ еӁПἉᾇ₇ ╓ ứȲἉᾇ₇ ╓ ӭ ⇔ ὑϯ ѹ

ᵅὑϱ ῏ȲӭᾼṶ ѻ ӭ Ғ ȴ ֯

в ᴩ╟ЏȲӇ Ԓ ѻ ᴯ ∟Ȳԛᴩ ╟ȴἉᾇ₇

╓ Пи цӣ ạ ᾎ Ὑ ṓ  ȴ 

Ϯȳ ֥Ѭ ȳѬѝѿцӢᾬ ▲Ɏ ц ḇ ᾬҵɏȲ ϟ ϱҙ ᾼ

ᾬ ếӢᾬ Ȳϯҙ (ы ὰ╟Џ )⁄ ᵅȴῴḔᵒ Ӑ

вѻ Ӣ ȲЄ ҠиכϮṆ ȸ(1) ⁮Җ ☻ᴃȳ(2) ү 163

ѿҖȳѿц(3) ү 163 ѿ⁮ȴ 

ҳȳ ▲ Ὠ ӱȲӐ вὧѠ ᾼ ủ ү Җ Ȳנ

֮вᾼ╟Џ∂ 1ᴟ 4ѣԌ (5ѣᴟ 6ѣԌ ▲Ьӑ ᴩȲỮ

)ȴ 

Хȳ Ɫ Ѭ ֮Ȳ∂ Ҡ ֣ҵ Ȳ ֮Ѭ Ể ֵ’

Ӱ ȴ 

гȳ ᴕ ẞ╟Џ› ▲ ᾼᶙ ἤ ӑẃ╟Џ›∟ ᾼѩ Ȳ∂ Ϛ

(‹Џ╟)ד ϡȳϮד(╟Џ∟)ᾼҳủ ▲ ᶁ֝דȲӑẃИ ᴩ

ᶙ ᾼ иέȴ 
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  ϚȳӁ ӥ ֮ ϟ ᾬ֤  

 ӭ ּד  ֤ Мѝ֤ ₤  Ӣᵑ ⇔ Ϛủ ϡủ 

І ᾬ ᴏ ӭ ḉּד  Sesuvium portulacastrum (L.) L.  Ӑ Ӣ  *  *  

І ᾬ ᴏ ӭ ḉּד ḉ  Tetragonia tetragonoides (Pall.) Kuntze ḉ Ӑ Ӣ  *  *  

І ᾬ ӭ ּד ѳ  Achyranthes aspera L. var. indica L. ֙⇔ѳ  Ӑ Ӣ  *  *  

І ᾬ ӭ ּד  Amaranthus viridis L.  Ӑ о  *  *  

І ᾬ ӭ ּד  Ageratum houstonianum Mill. ῧ  Ӑ о  *  *  

І ᾬ ӭ ּד  Bidens pilosa L. var. radiata Sch. Єῧ₀  Ӑ о  *  *  

І ᾬ ӭ ּד  Bidens pilosa L. var. minor (Blume) Sherff ЊӪῧ  Ӑ о  *  *  

І ᾬ ӭ ּד  Pluchea indica (L.) Less.  Ѥ Ӣ  *  *  

І ᾬ ᶮӭ ּד О  Tournefortia argentea L. f. ӪѬѤ Ѥ Ӣ  *  *  

І ᾬ ҇Ϣ ӭ ҇Ϣ ▀ϮṔ דּ  Hylocereus undatus (Haw.) Br. et R. ϮṔ▀ Ѥ о  *  *  

І ᾬ Ѥ ӭ Ѥ Ѥ דּ  Casuarina equisetfolia L. Ѥ  Ѥ   *  *  

І ᾬ ӭ ּד  Atriplex maximowicziana Makino ѫ  Ӑ Ӣ М  *  *  

І ᾬ ӭ ּד  Suaeda maritima (L.) Dum. ῧ  Ӑ Ӣ  *  *  

І ᾬ   ӭ ṿᵩІּד Ч  Terminalia catappa L. Ч Ѥ Ӣ  *  *  

І ᾬ ῧ ӭ ῧּד ѳ  Ipomoea indica (Burm. f.) Merr. ѳ Ӑ Ӣ  *  *  

І ᾬ ῧ ӭ ῧּד ѳ  Ipomoea cairica (L.) Sweet ҁ  Ӑ о  *  *  

І ᾬ ῧ ӭ ῧּד ѳ  Ipomoea hederacea (L.) Jacq. ҁῧ Ӑ о М  *  *  
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  ϚȳӁ ӥ ֮ ϟ ᾬ֤  ( › ) 

 ӭ ּד  ֤ Мѝ֤ ₤  Ӣᵑ ⇔ Ϛủ ϡủ 

І ᾬ ῧ ӭ ῧּד ѳ  Ipomoea triloba L. ּמῧ ѳ Ӑ Ӣ  *  *  

І ᾬ ӟӭ ּד ⁮ӟ  Cucurbita pepo L.   ӟ Ӑ  М  *  *  

І ᾬ ӟӭ ּד ӟ  Diplocyclos palmatus (L.) C. Jeffrey ӟ Ӑ Ӣ  *  *  

І ᾬ ӟӭ ּד ῖ  

Gynostemma pentaphyllum (Thunb.) 

Makino ῖ  Ӑ Ӣ  *  *  

І ᾬ ӟӭ ּד ӟ  Luffa cylindrica (L.) M. Roem. ӟ Ӑ   *  *  

І ᾬ ӟӭ ּד ӟ  Solena amplexicaulis (Lam.) Gandhi ӟ Ӑ Ӣ  *  *  

І ᾬ ӟӭ ּד ‌ѳ  

Thladiantha nudiflora Hemsl. ex Forb. & 

Hemsl. ‌ѳ  Ӑ Ӣ  *  *  

І ᾬ ӟӭ ּד ╗  Trichosanthes laceribracteata Hayata ╗  Ӑ Ӣ  *  *  

І ᾬ ӟӭ ּד Ẑ  Zehneria mucronata (Blume) Miq. Ὠ Ẑ Ӑ Ӣ  *  *  

І ᾬ Є ӭ Є ֮ דּ  

Chamaesyce garanbiensis (Hayata) H. 

Hara Є  Ӑ צ צ *  *  

І ᾬ Є ӭ Є ֮ דּ  Chamaesyce hirta (L.) Millsp.  Ӑ Ӣ  *  *  

І ᾬ Є ӭ Є ֮ דּ  Chamaesyce thymifolia (L.) Millsp. ּמṵ  Ӑ Ӣ  *  *  

І ᾬ ӭ ṗּד ῧ  Calliandra emarginata (Willd.) Benth. ּמ ῧ Ѥ   *  *  

І ᾬ ӭ ṗּד ϧṗ  Canavalia rosea (Sw.) DC. ϧṗ Ӑ Ӣ  *  *  

І ᾬ ӭ ṗּד Ѝ ┘ṗ  

Dumasia villosa DC. ssp. bicolor (Hayata) 

Ohashi & Tateishi Ѝ ┘ṗ Ӑ צ  *  *  

І ᾬ ӭ ṗּד Ѝṗ  Euchresta formosana (Hayata) Ohwi Ѝṗ  Ѥ Ӣ  *  *  

І ᾬ ӭ ṗּד ֥  Leucaena leucocephala (Lam.) de Wit. ֥  Ѥ о  *  *  
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  ϚȳӁ ӥ ֮ ϟ ᾬ֤  ( › ) 

 ӭ ּד  ֤ Мѝ֤ ₤  Ӣᵑ ⇔ Ϛủ ϡủ 

І ᾬ ӭ ṗּד ṗ  

Macroptilium atropurpureum (Sesse & Moc. ex 

DC.) Urb. ṗ Ӑ о  *  *  

І ᾬ ӭ ṗּד ᵶ  Mimosa pudica L. ᵶ  Ӑ о  *  *  

І ᾬ ӭ ṗּד Ѭ ӫ  Pongamia pinnata (L.) Pierre Ѭ ӫ Ѥ Ӣ М  *  *  

І ᾬ ӝ ӭ ּד Ӱ֞  

Lysionotus pauciflorus Maxim. var. 

pauciflorus Ӱ֞  Ӑ Ӣ  *  *  

І ᾬ ӝ ӭ ּד ֝  Rhynchotechum discolor (Maxim.) Burtt ֝  Ӑ Ӣ  *  *  

І ᾬ ӭ ּד  Abutilon indicum (L.) Sweet ҍ І Ӑ Ӣ  *  *  

І ᾬ ӭ ּד Ѥ  Hibiscus tiliaceus L.  Ѥ Ӣ  *  *  

І ᾬ ӭ ּד  Malvastrum coromandelianum (L.) Garcke  Ӑ о  *  *  

І ᾬ ӭ ּד  р ῧ  Sida acuta Burm. f.  р ῧ Њ Ѥ Ӣ  *  *  

І ᾬ ӭ ּד  Broussonetia kazinoki Sieb. Њ  Ѥ Ӣ  *  *  

І ᾬ ӭ ּד  Ficus microcarpa L. f. var. microcarpa  Ѥ Ӣ  *  *  

І ᾬ ӭ ּד  Morus australis Poir. Њ  Ѥ Ӣ  *  *  

І ᾬ ӭ  ѳּד Ѝ ῧ  Maesa japonica (Thunb.) Moritzi Ѝ ῧ Ѥ Ӣ  *  *  

І ᾬ   ӭ   ӪϾ דּ  Melaleuca leucadendra L. ӪϾ  Ѥ   *  *  

І ᾬ ӭ ּד ϟ  Bougainvillea spectabilis Willd. ϟ  Ѥ   *  *  

І ᾬ ӭ ᴫ ᴫ דּ  Passiflora foetida L. Ѫᴫ  Ӑ о  *  *  

І ᾬ ӭ ּד ҇Оῧ  Ixora ×  williamsii Hort. cv. 'Sunkist' ҇Оῧ Ѥ   *  *  
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  ϚȳӁ ӥ ֮ ϟ ᾬ֤  ( › ) 

 ӭ ּד  ֤ Мѝ֤ ₤  Ӣᵑ ⇔ Ϛủ ϡủ 

І ᾬ ӭ ּד  □  Tridax procumbens L.  □  Ӑ о   *  

І ᾬ ӭ ּד  Wedelia trilobaL. ⁮ּר  Ӑ о   *  

І ᾬ ӭ ּד  

Youngia japonica(L.) DC. 

subsp.japonica  Ӑ Ӣ   *  

І ᾬ ҇Ϣ ӭ ҇Ϣ ▀гṔ דּ  Cereus peruvianus (L.) Mill. гṔ▀ Ѥ    *  

І ᾬ ҇Ϣ ӭ ҇Ϣ Ϣ҇ דּ  Opuntia dillenii (Ker) Haw. ҇Ϣ  Ӑ о   *  

І ᾬ ӭ ּד  Chenopodium serotinumL. Њ ᴊ  Ӑ Ӣ   *  

І ᾬ ῧ ӭ ῧּד ѳ  Ipomoea obscura(L.) Ker-Gawl. ѳ Ӑ Ӣ   *  

І ᾬ ῧ ӭ ῧּד Ὠ  Operculina turpethum(L.) S. Manso Ὠ  Ӑ Ӣ   *  

І ᾬ Є ӭ Є ᴨ דּ  Macaranga tanarius(L.) Muell.-Arg. ᴨ  Ѥ Ӣ   *  

І ᾬ ѳẐ ӭ ּד  Oxalis corniculataL.  Ӑ Ӣ   *  

І ᾬ ῧ ӭ ּד  Solanum alatumMoench. ԏὨ  Ӑ Ӣ  *  *  

І ᾬ Іӭ Іּד  Koelreuteria henryi Dummer  Ѥ צ  *  *  

І ᾬ ᶮӭ ּא ד Ѝ  Clerodendrum inerme (L.) Gaertn. Ὥ  Ѥ Ӣ  *  *  

І ᾬ ᶮӭ ּד О  Lantana camara L. О Ѥ о  *  *  

І ᾬ ᶮӭ ּד Ḷ  Vitex rotundifolia L. f. ₰ ἤ Ѥ Ӣ  *  *  

І ᾬ Іӭ Іּד  Koelreuteria henryi Dummer  Ѥ צ  *  *  
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  ϚȳӁ ӥ ֮ ϟ ᾬ֤  ( › ) 

 ӭ ּד  ֤ Мѝ֤ ₤  Ӣᵑ ⇔ Ϛủ ϡủ 

І ᾬ ӭ ּד ҠҠ І  Cocos nucifera L. І Ѥ   *  *  

І ᾬ ӭ ּד  Phoenix dactylifera Linn.  Ѥ   *  *  

І ᾬ Ӳ ӭ ּד  Cyperus imbricatus Retz. Ӡᾭ  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ּד  Cyperus rotundus L.  І Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד э  Bothriochloa glabra (Roxb.) A. Camus ᶡ І  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד ᶮ  

Brachiaria subquadripara (Trin.) 

Hitchc. ҳӢ ᶮ  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד ῲᶠ  Chloris barbata Sw. ụЧ  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד ᾰѲ  Cynodon dactylon (L.) Pers. ᾰѲ  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד Ѯ  Dactyloctenium aegyptium (L.) Beauv. Ѯ  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד І  Eleusine indica (L.) Gaertn. ѳ  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד Ӫ  

Imperata cylindrica (L.) Beauv. var. major (Nees) 

Hubb. Ӫ  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד Ṑ  

Miscanthus floridulus (Labill.) Warb. ex K. 

Schum. & Lauterb Х Ṑ Ӑ Ӣ  *  *  

І ᾬ ӭ ּד  Pandanus odoratissimus L. f. Ὥ᷾ Ѥ Ӣ    *  
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  ϚȳӁ ӥ ֮ ϟ ᾬ֤  ( › ) 

 ӭ ּד  ֤ Мѝ֤ ₤  Ӣᵑ ⇔ Ϛủ ϡủ 

І ᾬ Ӳ ӭ ӲӐּד  Panicum maximum Jacq. Є  Ӑ о  *  *  

І ᾬ Ӳ ӭ ӲӐּד  Paspalum conjugatum Bergius Ẓᴘ  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד  Paspalum vaginatum Sw.  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד  Phragmites australis (Cav.) Trin ex Steud.  Ѥ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד ᾰᶠ  Setaria geniculata (Lam.) Beauv. ᾰᶠ  Ӑ о  *  *  

І ᾬ Ӳ ӭ ӲӐּד ᶠ  Sporobolus virginicus (L.) Kunth ֮ ᶠ  Ӑ Ӣ  *  *  

І ᾬ Ӳ ӭ ӲӐּד  Zoysia sinica Hance М  Ӑ Ӣ  *  *  

І ᾬ ӭ ΰ ΰ דּ  Musa sapientum L.  Ӑ   *  *  

ᾬ ӭ Ṕ Ṕ דּ  Asplenium australasicum (J. Sm.) Hook. ⁮◦Ѝ ῧ Ӑ Ӣ М  *  *  

І ᾬ ὲ▼ӭ ⁮◦ḏּד ⁮◦ḏ  Araucaria excelsa (Lamb.) R. Br. Њ ⁮◦ḏ Ѥ   *  *  
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  ϡȳ106ד 11ѣᴟ ד107 4ѣ ▲ ῶ 

 ֤ 
 

 
’Ṏ

 1 2 3 4 5 6-1 6-2 7-1 7-2 8 9 

Ṛ  Anas strepera 
  

7 
     

1 
  

8  

ѝ  Anas falcata 
  

2 
        

2  

Ṛ  Anas penelope 105 245 1277 2579 1449 530 41 20 606 
 

14 6576  

ῧ  Anas zonorhyncha 
        

10 
  

10  

 Anas clypeata 475 606 998 2462 4342 300 56 
 

30 
  

8819  

ᶠ׆  Anas acuta 83 83 213 938 427 364 214 10 38 
  

2206  

Ӫה  Anas querquedula 
 

1 
  

4 10 
  

1 
  

5  

ЊѬ  Anas crecca 
 

3 
 

17 54 112 4 1 31 
 

4 209  

מּ  Aythya ferina 
       

4 70 
  

73  

 Aythya fuligula 
    

2 161 3 748 2324 5 
 

2787  

￼  Aythya marila 
     

3 
  

5 
  

8  

 Phasianus colchicus 
          

1 412 ʙ 

Њ  Tachybaptus ruficollis 7 12 177 146 185 13 
 

23 62 36 61 1  

′  Podiceps cristatus 
        

1 
  

187  

 Phalacrocorax carbo 1 8 15 88 52 1 3 
 

11 4 4 7  

Њ  Ixobrychus sinensis 
 

2 
 

1 2 
   

1 1 2 2  

Њ  Ixobrychus cinnamomeus 
 

1 1 
        

454  

 Ardea cinerea 9 60 83 102 79 14 21 
 

5 92 15 436  

ЄӪ  Ardea alba 41 60 35 133 94 46 17 1 57 2 12 58  

МӪ  Mesophoyx intermedia 1 5 2 7 5 29 5 1 6 1 1 1124  

ЊӪ  Egretta garzetta 43 23 11 24 122 436 181 8 295 21 24 3  

 Bubulcus ibis 
    

1 
     

4 10  

ỏ  Nycticorax nycticorax 
  

1 
 

1 15 7 
   

5 66  

ц  Threskiornis aethiopicus 
 

23 21 20 5 
 

1 
  

1 2 452  

 Platalea minor 
 

5 98 106 254 
     

1 3 ʘ 

 Pandion haliaetus 
   

1 
    

2 
  

4 ʙ 

 Elanus caeruleus 1 
    

1 
  

1 3 4 9 ʙ 

Ѭ′מּ  Gallinula chloropus 
     

3 1 1 4 7 5 138  

Ӫ′  Fulica atra 
  

7 2 2 2 
 

4 46 46 53 23  

 Himantopus himantopus 29 79 13 14 11 65 
  

57 
 

2 298  

ч  Recurvirostra avosetta 1 156 2 14 164 1 4 
 

2 
  

3  

ᴊ  Pluvialis squatarola 
 

5 
         

120  

ыӂ◦   Pluvialis fulva 214 87 1 14 
 

20 
     

2  

ҡ  Charadrius mongolus 
 

24 
      

21 
  

313  

 Charadrius leschenaultii 3 
          

2  

ὧѠ  Charadrius alexandrinus 56 15 5 14 
 

226 27 
 

28 18 35 39  

 Actitis hypoleucos 
 

1 
      

1 
  

16  

‌Ṝ  Tringa nebularia 17 29 1 3 8 1 1 
 

1 1 
 

5  

Њ‌Ṝ  Tringa stagnatilis 1 68 
 

45 
 

1 
     

32  

ṚṜ  Tringa totanus 2 5 
         

70  

Ӱ  Arenaria interpres 2 
         

 

830  

Є  Calidris tenuirostris 
 

3 
        

4  

 Calidris falcinellus 
 

3 
         

22  

 Calidris ferruginea 1 8 
         

22  

   Calidris subminuta 1 
          

68  
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 ֤ 
 

 
’Ṏ

 1 2 3 4 5 6-1 6-2 7-1 7-2 8 9 

מּ  Calidris ruficollis 
 

16 
    

42 
    

3521  

 Calidris alpina 
 

8 
   

12 50 
    

160  

Њ  Calidris minuta 
 

2 
         

30  

ҙ  Limnodromus semipalmatus 
 

3 
         

5 ʚ 

מּ  Chroicocephalus ridibundus 4 16 78 374 44 229 27 5 57 
  

6  

 Larus argentatus 
 

1 
 

2 1 
      

8  

Њ  Sternula albifrons 126 3 27 33 
 

6 
 

3 131 
  

1 ʙ 

 Gelochelidon nilotica 
 

2 20 
        

2  

 Hydroprogne caspia 
   

2 
 

70 5 1 4 
  

1  

 Chlidonias hybrida 940 54 336 702 511 795 111 30 78 
 

20 2  

 Sterna hirundo 161 
          

6  

 Columba livia 
 

30 
         

8  

מּ  Streptopelia tranquebarica 1 2 
       

6 22 13  

 Streptopelia chinensis 
 

2 
       

7 7 3  

 Alcedo atthis 
 

1 1 2 3 1 2 1 
  

2 9  

מּ  Falco tinnunculus 
          

1 8 ʙ 

 Falco peregrinus 
          

1 7 ʘ 

ᶠᵄמּ  Lanius cristatus 
   

2 
       

37 ʚ 

￼ᵄ  Lanius schach 
    

1 
      

69  

ЄẪᶠ Dicrurus macrocercus 
    

1 
    

2 
 

6  

 Pica pica 1 
   

2 
    

4 
 

2  

Ḙ  Riparia chinensis 
        

2 
 

8 64  

 Hirundo rustica 7 
        

4 5 41  

◦  Hirundo tahitica 8 
       

1 2 1 1  

Ӫ  Pycnonotus sinensis    2      6 10 18  

ᶠ  Cisticola juncidis          2 18 20  

ᴊ  Prinia flaviventris         1 11 14 26  

 Prinia inornata 3   7 7 2    10 29 58  

 Zosterops japonicus         20 59 10 89  

 Calliope calliope         1   1  

 Monticola solitarius           1 1  

ϥ  Acridotheres tristis           2 2  

Ӫᶠϥ  Acridotheres javanicus      6     1 7  

ὧѠ  Motacilla tschutschensis 1          3 4  

ᴊ  Motacilla cinerea           1 1  

Єῧ  Anthus richardi           1 1  

 Passer montanus 12 3  10 30     14 55 124  

ѝ  Lonchura punctulata     8     47 10 65  

Єּמ       1       1 ʘ 

  32 42 26 31 32 31 22 16 37 27 41 84  

 
 2357 1763 3432 7866 7872 3475 823 861 4012 412 471 33344  

 

  



106-107  

63 

 

  ϮȳѬ Ӣᾬ ứ ѱ 

ᵦ  

 

Oreochromis mossambicus 

 

Єṍ  Gambusia affinis 

 

ב

ᵓ  

Poecilia latipinna 

 

Ṗ☿ѫ

ῲ 

Cryptocentrus yatsui 

 

ѡӐᾋ

 

Macrobrachium nipponense 

 

Х  Exopalaemon orientis
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ֿ З

 

Varuna litterata 

 

Ѭ

( ) 

Spirogyra 

 

 

 

 

מּ) ) 

Gracilaria lemaneiformis 

 

ὧṸ

 

Arcuatula senhousia  

ү

 

Stenothyra formosana   Tarebia granifera  

 

 

  


