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ʾở╢ ͏ 

ṕ ז╥ ʼ⁄ ͙⁴  ᶛӧ Ṫ╥ ᾐ̓ Я̆⁄ ͤ╪ ˁỢӥᵛѻ. Ό╖ᴛ ẕϹҚ ᴝ, ˠἒ♠╬ 

ӥḥ, ᾒֿתּ ╬♠פ∟╙ ˞  Ϯ Ϯ ᶛ╘ ἵַא  ̆˸╙  ̾╖ᴛ ⁶‴ѻ. 

Ṋ  ˁỢӥᵜ Ṫ╘ ѻ╛̓ ˉѻ.  

‰▐ʺ̰ ̰אַ ∟̰ ⱳỢ́ ἒ́∟ ─Ό ּה ḖỢ ḓ  ּגΌ ̪ὡ 

ḽ╪︣▐‰ҍ ̰אַ ̪ ◑ Ḓἆ ̪ὡ 

 Ἕ́‒ỸỸᶹ◓Ѿ(WWF) ≥ ἲּת ḖỢ 

 ḖỢ הּ ↕ ᵙ̰̕תᾎ▐‰ᾋּבֿ ̰אַ

͋∟▫ᴴӕᾎ▫⁷ ̰אַ ̰ ἐ Ἄ↕ ₡ 

ЛҜהӥ ̰Ⱡᾋּת  ᵎ ḙ ⁄╪   

Ἕ́⁷Ό ̰̓אַ ᴀ⁄Ἄ ˌ Қ √ Ὕ⁄ Ἅ ⁴ Ựᴛ⇔ ᾎʻ╙ җ  ╙∑ṪΖҵ ̆ᵡױᾐ ⁴ל

♣ ѻ. 

̯Ἓ̓ Ӱ▫╬╙ ҵ₮ר Ṓ♣͐˞(Conservation Evidence, CE)╥ ‡ (Core Team)̓  Ṓ♣͐˞ 

ҥ╪ ḽ╪ᾅ⁄ ╙ Ṓ  ᶛӧ ṪΖ ר

ˁỢӥᵛѻ(https://www.conservationevidence.com/content/page/82). ז ▬‰╙ ─  A.G ᴆḿ ᾅ 

◓Ѿ(A.G Leventis Foundation), ͥᵎ׃⁄  Л╪ (Cartier Fund for Nature), 

˿ɟз‰̓ ɟ̑ ʼ́ ⁷̯ ╥ (Formas), ᶛה ϶▬ ṨṨ(Lord and Lady Moran), 

▫⁷ ˿⁷̯─∟ (Natural Environment Research Council)ᵑ ẋᴡ ⁴ ѻ‚  ̐⁄Ἄ 

Ṓ♣͐˞(CE)⁄ ▫͔╙ Ⱡ̑ ₄ѻ(https://www.conservationevidence.com/content/ 

page/24#support-received). 

ᵡּתᵢ╖ᴛ ṕ ז╪ ἝỮ⁄ Ϯ₤ ὡ ▓ҵᴜ ◓♬♠ ּת∟╙ ῷϦּת Ώ╘ ᵙᾅḽ  Lisbet)︣↕ג 

Rausing)̓   Ṗӥ┌(Peter Baldwin)╥ ▫ἐ͙͔╬ ῷᵎ Ӱῷ ӥ(Arcadia Fund)⁄ ͤ╘ Ợ╥ᵑ 

ѻ. 

  

https://www.conservationevidence.com/content/page/82
https://www.conservationevidence.com/content/page/24#support-received
https://www.conservationevidence.com/content/page/24#support-received


 

 

6 

 
 

♫ 1♇. Ἁᶴ 

 ⌐ḵ ╢ד

 Ἐ Ҋừ□ ד

 Ἐ̬ ד

⁸ᾈּקĀⱭʹҊ Ἇᶕ 

⁸ᾈּקĀⱭʹҊ ⌐  ⅔╩ Ḑ ⌐  ḟḶ 

⁸ᾈּקĀⱭʹҊ Ṑ∙╢ ׂש⅔Ἐ 

ἓ͑ᵃ╢ ᵼ╧ Ҽּק, ᾌּק Ḑ ṏ͑■ᵖ 

͋ № ┘↑  ■ᴫ 

̃■ᴫ   
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₀ᾋּת₮ ˒Ḷ╘ Ỹᶹѻ‚Ἓ╙ ּת Ѥ ַא⅝  Ἄᾏּתᴛ ҍѾ  ̈́  Ỹ ́ Ἄẋᾅᵑ Д˭ 

Ⱡ̑ ѻ. ѻᵣ, ὡ  Ц╙ ּתϮᶒ Ữ҉ ṨṪ ἸᾒӇ̆ ṉ ᵑ ˷‴╖ᶒ ͎ ₅ ╘ ͐ ὡᾕ Цʼ 

җ↨ ּ̆ת ▓ѻ. ₀ᾋּת₮ ˒Ḷ╪ ̢Ӈ▫ ╪ҿἛ Ἐ͔ᵆ ḓ ͎ Ω ᶹỰ Ӯ Ṓ♣ ʺ ʺ и╘ 

Ỹᶹꜙ╘ ᶹᴝ╪̆ ╬ʼ╪ ыᵙѤ Ỹ ́ ͙ѫ̓ ἌẋᾅѤ ╪Ṓѻ җ  ₅ ╙ Ḛ ѻ. ╪ⱠѤ 

₀ᾋּת-Ỹ ╬ Ἓ╙ ῼ̆ Ἰᾒᴛ⅝אַ ╥́ Ѥג́  ₅ ╙ ╬♬ ̆ ˟♬ ᶒ ̕ᵙ₮ ṓ∟⁄ 

 җ Яᴏ Ѥ Ἕ╪ѻ. 

ױ╪  ⱳʼҍ ₅⁵╘   ▀╪ Ữᵇ ᶔ ⁷Ό╙ Ṓ ᶒ ˞ל₮ ụ‰╙ ─  ⱳἛӈ 

̯⁵̓ з‰ ᴀ ╬ʼ╪ ּתᵑ ╪↔ Ѥ ̯⁵╙ Ṓ Ѥ ⁷ Ḹז Ḣ‡ᵢ╪ѻ. ּס, 

˿Ἓ̑ḹ(hard engineering) ͙ḙ╖ᴛ ⁷Ό╙ Ṓ Ѥ ẋ↔╙ ♥ˁ  ὡ ▓╖ᶒ, ͙  ṉ ᴛ 

ὡᶔ╪ Ữᾍ ᶔ җ↨ ַא⅝  ⁵ ╙ ᵮ˭ ӈѻ. 

 ⌐ḵ ╢ד

ṕ ז╘ Ữ҉  ─ ⁄  ▓‡ Ṓ♣⁄ Д╘ ̕ᾔ╙ ͙∂⁴‒ Ѥ Ἐ͔ᵆᵑ ַאᾔ╖ᴛ 

₀ᾋּת₮ ˒Ḷ╙ ṓ∟ ͙ ─  ◑╙ ̕ᵙ ̆ ╥Ợ ˺♬╙ Ͽᵜ ԅ ӻᵑ ᵣ  ͐˞ ͙ḙ 

ΌϿᶷ╙ ♬ᵙ ₄ѻ. ⁴͙Ἄ ᵦ Ѥ Ἐ͔ᵆѤ ҵ⅝ᶜ⁄ ἶ Ѥ ꜙ╙ ᶛӎ ⁴ ѻἵ 

▀ḙ♠╬ ╥Ḉᴛ ᾳѻ. ⱳʼҍᵑ ╪↔ ˞Ϯ ˭ ╥ּת Ѥ Ἐ͔ᵆ⁄Ѥ ▀ḙ♠╬ Ἐ͔ᵆ(₉: 

ᶹ֓Ự, ◑ѻᵙᶹ֓Ựᵆ, ˤ╘ᵾᵙᶹ֓Ựᵆ, ʻꜙ ҵ⅝Ựᵆ(sandpiper))₮ ʾᵰ͙, Ⱡẋʾᵰ͙ʺ 

▓ѻ. 

⅝ Ṓ♣ ҿṊᴛ ╘ז ╪  ṨṪᵣ ֓‡ ΰ ὡ ▓ҵᴜ ▬Ἓ  ѻ╛ Ἄᴛ ⁶╘ ˦╪ѻ. ӻגἌ 

Ợ↔▫⁄˭ ⅝  ṨṪᵣ ѾҶ╖ᴛ Ợ↔ ˞Ϯ ♣ ᵑ ᶛӎ ↔  ὡҵ ▓ѻ. 

ṕ ₀ ⁵תּ ╘זᾋּת₮ ˒Ḷ ַא⁄Ἄҵ  ⱳᵆ Ἄᾏּת⁄ ҍ  ˟♬╖ᴛ ͙ ₄ѻ. 

Ѥ ˒Ḷ̓ ₀ᾋּתʺ Ợ̆תּג ᵬʺּתᶔἌ ̆Ỹ ̆ ▓Ѥ ╪ҿἛ Ἐ͔ᵆ₮ ͎ Ω ᶹỰʺ 

ḙӥᾎ ּתϮʺ‒ Ѥ ᴛ╪ѻ(͒Ữ▫ 1 ⱳ). ӻגἌ ṕ ל ╘זᴛ ּ₀ ⁵תᾋּת₮ ˒Ḷ 

ṓ∟ ḓ Ἄᾏ Ѥ ⱳᵆ Ṓ♣⁄ ̕ᴐӈ ⱳ ᵑ ἐṊ ₄ѻ. ּתᵣ ͎ᴅѻ̆ ⁴ҵ ΌϿ Ѥ 

Ͽ↔╘ ♣ ּ̯ת♠╬ Ἓ˶╙ ׄѻ.  

ṕ ז⁄ ᾒᵛ Ͽ↔╘ ḙӥᾎ רὡ ‒ Ѥ  ˶  ᾒᾎ ⅝ˆ╪גӧʺ ˌ░ Ѥ Ḣḹ╪Ϯ ♬ 

͙ὥ(₉: Ḥὡ̯ ἒ ḹ, ♠ᶹ ⇔ḙḹ, ὡ ʺ₮ ᾐ  ̓♬)╥ ᾒᶴᵑ ▫Ἕ  ‡ й╘ ּת ╘ 

ῷѱѻ. ₡ ᴎ ╪ױ♇ױ  Ữ ᶘӈ ˌ░ Ḣᾏ̓ ṓ∟ ͙ḹ╙ ˆⱳשּ ᶔ ̓ʺ ▓ѻ̆ג╪  

й╘ ˦⁄ ʺͬѻ. ╪ױ  ͙ḹ╙ ♠↔ ̆ ᾒᾎ ᴎᶔ ▫⁷́ᵑ ̯Ἓ Ѥ Ỹᶹ̓ ẋỸᶹ╙ ᶛӎ 

♇ ˭ ╪ ‒ ѻ. ּ⁵תᵡѻ ◑ ⱳˠ╪Ϯ ᾒ  Ḣḹ╪ ѻᵎ͙ ԅᶷ⁄ ⁴͙ἌѤ Ἓ̑╙ 

˞Ӑ ˌ░ Ḣᾏ╪גҵ ѻᵐ ̐⁄ἌѤ ᾒ  ὡ ▓ѻ. 

Ͽ↔⁄ ҍ ╥ז  ͐˞Ѥ ▀ ♠╖ᴛ ᶷ ⁄Ἄ ὡ︡ ₄ѻ. Ỹᶹѻ‚Ἓ⁄ ҍ  ˌ░╥ 

̓(Ἐ͔ᵆ, ♇ἌἛ ᶴ ҿᶹ, ᾏỸ ַאᾔ)⁄ ҍ  ͐˞Ѥ ʺѫ  ˿↕ Ṓ♣͐˞ 
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ꜙ Ṓ̆Ἄ(Sutherland et al., 2019), ּס ⱳᵆ Ṓ♣ ▀ז(Bird Conservation Synopsis, Williams et 

al., 2013)̓ ᾋּת₮ ѭ Ṓ♣ ▀ז(Marsh and Swamp Conservation Synopsis, Taylor et al., 

2021)⁄Ἄ ʺⱨ₵ѻ. ╪ױ  ꜙ  ▫ᴮѤ Ṓ♣ ҿ╥ ̓Ἓ╙ ᾎ Ѥ ⁷̯ᵑ ́♠╖ᴛ ᶷ  

ˤự  ˺̓ᶹ╪ѻ(www.conservationevidence.com ⱳ). ⁴͙⁄ ᶴ ҿᶹ╙ ַאᾔ╖ᴛ ʺ 

ᶷ ╙ Ṋ  ˤự ⁴ Ṓ₰ ₄ѻ. ᶷ ⁄Ἄ דΩ⁄ҵ ♣ᶷʺ₮ ᾒᶴ▫⁄˭ ⁷ ˞͐ ╘‫ ⁴ 

₀ᾋּת₮ ˒Ḷ ṓ∟ Яᴏ╥ ̓⁄ ҍ  ˿ ̓ ᾒ ⁄ ̕  ᾒֿפ♠╬ ♬Ṓᵑ ͙ᴜ ₄ѻ. Ựᴛ⇔ 

͐˞Ѥ ́ἶ Ἄ Ϯ₡̆ ▓╖ᶒ, Ҷ▫ө╘ ṕ ז╥ ͐˞Ѥ 2023Цּͥת ὡ︡ ₄ѻѤ ♩╙ 

͙• ‒ ѻ. 

Ҋừ 

ṕ ז╘ ⱳʼҍ Ἄᾏּת ̕ᵙᵑ ҅҉ Ѥ ᾒᶴ▫ ַא⁄Ἄҵ  ˒Ḷ ḓ/֞Ѥ ₀ᾋּת ṓ∟ Ợ‰╥ 

ˁҶ/̕ᵙᵑ ҅҉ Ѥ ᾒᶴ▫₮ ♬  ͙ ▫ᵑ ҍỮ╖ᴛ ᶒ, ᾒᶴ⁄ ҍ  ⱳ…╙ Ѥ Ợז╙ 

─  ▬Ἓ ₄ѻ. Ỹ  ╬♠ᵣ ▀ḙתּ ᾔ╬ ♬Ṓ╪͙Ѥאַ ʺᵙ̕ תἌҵ Ἐ͔ᵆ Ἄᾏּ⁄אַ ́

Ἄᾏּת Ṓ♣ ̕ᵙ⁄ҵ ┬↔  ˦╪ѻ. 

ᶜ ╥ז ╪ Ѥ ᾒᶴ▫ө╪  ̕ᵙ₮ ṓ∟╙ ˺♬  ԅ ◑╥ Ữ ̓ ̕ᴐӈ ᾒֿפ♠╬ 

╥Ḉᵑ ̆ᴎ ͙⁄  Ἄ ͙Ⱶ╥ ͐˞₮ ᾒ ╙ ˞ ᶒ ᾢ╘ ּתᾏ╙ Ἰὺ˭ ủ Ṓ̆ ʺ  

Ṓҵᴜ Ѥ ҥ ▓ѻ.  
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 Ἐ̬ ד

Ⱡ 3♥̓ Ⱡ 4♥╘ ѻ╛̓ ˉ╪ ♬ Ἓ▬ גἛ⁄ ӻ̯ בֿ ₄ѻ. 

ǒ ̐‭ᶙ : ˌ░╖ᴛ ╪ᴴ̆▫ Ѥ ḕוֹז  ˺̓⁄ ҍ  ʼ˺  ἒᶘ 

ǒ ♩╢: Ͽ↔⁄ Ӯ◑ Ѥ ל⅝ ͙ὥ ↔‡ ♬╥ 

ǒ Ἇᶕ: ˌ░╥ ♬╥₮ ˌ░⁄ ӇѤ Ͽ↔, ˌ░╥ Ḥ˿ бᵙ ἒᶘ, ˌ░╪ ⅝  ╪┬ 

ἒᶘ 

ǒ ỵᶶѸ‗Ἐ› ḅ ѡ ₂ › Ҋ  ͍˛: ˌ░╪ Ỹᶹѻ‚Ἓ⁄ Ḉ Ѥ ₅ ױ͎ ̓  ₅

╪ ḛỸ  ὡ ▓Ѥ ͙ʼ⁄ ҍ  ̓  ᶷ ⁄Ἄ לᴛ ҵ  ͐˞. ⁷Ό Ỹ ́╥ Ữ ₮ 

͙ѫ╙ Ϯ ϿѤ תּ ⅝ל ╬ Ἕ ʺּת ︡Ѿ(ⱳᵆ, ᶴ ҿᶹ, ᾏỸ)̓ ♬װ♠ ͐˞(ʺѫ  

אַ︡ ⁄(↕˿ ₄ѻ. 

ǒ ˷̐› ₂ ╖ ḅ  Ὕ ▐ѡ ⅔╩: ˌ░╥ ˺̓ᶹ⁄ ₅ ╙ Ḉ Ѥ ל⅝ ⅝ἵᵑ ᶙ ʺּת 

Ϯ⁸  ᶜᴜ╖ᴛ ҍˌ (a) ּת Ợ♬ (b) ˌ░╪ ╪ᴴ‡ֿב Ḣᾏ̓ ̕ᴐӈѻ. 

ǒ ╧ : ♣  ̓‰ᶜ ᵑ ҀἛ ͙ ─  ᾒ  ὡ ▓Ѥ Ợ↔  ὡ ▓Ѥ ̯ ♠╬ ͙ḹ Ӯ̓ 

ˌ░ ᾎ͙ᵑ ̆ᴎ  ԅ ᾒֿפ♠╖ᴛ ̆ᴎ ‒ Ѥ ỢΌ⁄ ̕  ͙ᴜ ʼӈ Ṓ̆Ἄ, ᾒᶴ

▫╥ ˿ , ̓  ᶷ ╙ ͙ḙ╖ᴛ ѻ. 

ǒ ởᴔ ⁴̬: ˌ░╙ ╪ ̆ ͎⁄ ӻג ̕ ӈ ̓ᵑ ̯ ♠╖ᴛ ἒᶘ Ѥ ₉ᾎ. 

ǒ ͋ № ┘↑  ■ᴫ: ז Ͽ ♬Ṓᵑ  ▫Ἕ  ἒᶘ ˞Ϯ Ṓ₰ Ѥ ▫ᴮ. 

ǒ ̃■ᴫ: ἐ Ѥ ṕᶷ⁄Ἄ …͕ӈ ʼ ▫ᴮ. 
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⁸ᾈּקĀⱭʹҊ Ἇᶕ 

₀ᾋּת₮ ˒Ḷ╘ ̆ⱳ₮ ♇ⱳ Ợ╪ ₅⁵╬ ⱳʼҍ⁄ ▓╖ᶒ ͎ ♬ҵѤ Ҁגҵ ὡʺ 

Ḹז Ѥ Ḹ─ Ͽ⁄ ▓ѻ. ⱳʼҍ Ͽ ₀ᾋּת₮ ˒Ḷ╘ ѻ‚  ẋ═(Atkinson et al., 2001)ᴛ Ζ 

ⱨ ♇ἌἛ ᶴױ↕‡ ҿᶹ, ‡ᵆ, ⱳᵆ ˉ╘ ‒Ỹ ҿᶹ╪ ủ ὡ ▓Ѥ ʻꜙ Ἄᾏּתʺ ӈѻ. ͎Ỏᵣ 

ῷѱ⁷ גΌ╙ Ṓ ̆ ᶹ╙ ♬ ᶒ ἵᵑ ˶ᵙ ̆ ᾏװ╙ Ỹụ ᶒ ‚ּתʺ ӇѤ Ӯ 

╬ʼ⁄˭ҵ ַא⅝  Ỹ ́ Ἄẋᾅᵑ Ⱡ̑ ѻ(Barbier et al., 2011). 

 

 

˒Ḷ╘ ԅ⁄ ӻג ӥױϮѤ Ṩӥתּ ⇔ױḙ(ᶛמ ֞Ѥ )╪ Д˭ ֿב ̐╖ᴛ, לᴛ ₀ ̯╥ 

ʺ◑▫ᵙ, ⁷Ό╥ Ṓ  ̯⁵ Ͽ ♠ᶹ╪ ᾢ╪Ѥ ▫ᵙ⁄ Ἓӈѻ. ˒Ḷ╥ ל⅝ ︣╖ᴛѤ ɜ 

ᴛ ᶹ⁄ ○˵ ▓̆(Healy et al., 2002) ɜ ♠ᶹ╙ ᶿ╖♠͙ל  ὡ ▓╙ ᵣ  ╪װ  

и╖ᶒ(Dyer et al., 2000) ɜ ӫἛӫἛ ϱ ◄ ᵑ ⱠΩ ᶔ ᶔ╙ ҤѤ ᾏỸ╪ ′ѻ. 

Ἕ́▫⁷Ṓ♣⁷ᵸ(International Union for Conservation of Nature, IUCN) ╘ ˒Ḷ╙ ‚-┴Ữ 

Ỹᶹ̱́ Ͽ ⁷Όἔ(shoreline system)ᴛ Ṫᵆ ѻ(MT1.2; Bishop et al., 2020). 

₀ᾋּת(ˁⱳ ᾋּת)Ѥ ҍˌ ⱳʼҍ ỮṨ⁄ ▓Ѥ ᾏỸ ₅⁵╖ᴛ ˒ḶṒѻ ὡ ẍҵʺ ϻѻ. ₀ᾋּתѤ 

♣ Ἕ́⁄ ▫⁷ ḛỸ Ἄ ⁷̯ʺ ḛ⁄⁵תּ ᴛ ₣ҍ₮ ṩṨל ᵣתּ ѻ. ₀ᾋּל ╥ת⅝ ︣╘ 

"ᾏỸ╥ ̯⁵ "ᴛ, ₀ὡ⁄ ○˵ ‬ᵡϮ ◄ Ḳ Ј⁄ ӻג ѻ‚  ᾏᶹ ̱ד╪ Ӯᾔἐ╙ ͎ᵙᶒ 

◄ ᴛל ╘ᶛ‚╖ᴛ Ἓӈѻ(Davy, 2000). ᾏỸ ׃ ᵑ ⱠΩ  ʾҍἶ(Phragmites spp.), Ϯᶷ◓ 

ἶ(Sueda spp.) Ӯ╥ Ͽ₀Ἓ ̛₁ ṕ, ₁ ṕ, ̕ᶜ╖ᴛ ̯Ἓӈѻ(Keith et al., 2020a). IUCN╘ 

₀ᾋּתᵑ ‚-҅ὡ-┴Ữ Ỹᶹ̱́ Ͽ ͙ὡἛ ⱳἍ́(brackish tidal system)ᴛ Ṫᵆ ѻ(MFT1.3; 

Keith et al., 2020b). 

ⱳἍ Ḹ─⁄ ӻᵐ Ἄᾏּת₮ ꜙ╥ ṉ ᵑ Ϯ ϿѤ ⁷Ό́ ᶛᾏҵ [Ⱡ̑: Petra Dankers. : EcoShape] 
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₀ᾋּת₮ ˒Ḷ╘ Ἐ͔ᵆʺ ᵿ╪ ҿ, ᾏ, Ḵᾏ╙ ─  ῷ₡Ѥ ̐╪ѻ. ᾏỸ╪ ᶔ╙ Ҥ╘ 

♬ҵʺ ѻ‚ ̆ ὡᾔ╪ ₡ᵎϿᵙᶒ ♠ᶹ ̯Ἓҵ ѻ ᴛ√ ᵿ╪ ҿּת, ᾏּת, Ḵᾏּתʺ 

ʻ‚ʻự╬ Ἐ͔ᵆ₮ ͎ Ω ᶹỰ ꜙ╙ ╙ ὡ ▓ѻ. ˒̊(˒Ḷ ─ᵑ Ἄᴛ ‭  ᵎѤ ᶹ͝)╘ 

‡ᵆ₮ ᶴ ҿᶹ╥ ᵿ╪ ҿּתʺ ӈѻ(Olmstead & Fell, 1974; West & Zedler, 2000). ᵣⱳʺ 

Ӈᶔ ˒̊╙ ̆ ₀ᾋּת⁄ ө‡ʺ ᵿ╪ᵑ ̯ ѻʺ ᶡ︡╪ җ  ᶹ͙̆Ϯ Ự╥ ᵿ╪ʺ Ӈ͙ҵ 

ѻ(Olmstead & Fell, 1974). ӻגἌ ˒Ḷ╘ ѻᶛᵆ, ⁷ ҿᶹ, ˂ʻᵆ Ӯ Ἐ͔ᵆ╥ ᵿ╪ʺ 

Ṩ ͙ ԅᶷ⁄ "ḕѻ╥ ώ ᵡ ẋר ╙ỰѤ ͛ ╪ҿ אַ Ṩᵐѻ. Ἐ͔ᵆ ̆ג╪" ˞Ϯ 

╪ҿ Ѥ Ợ╪ ḓ ẋḴᾏ͙⁄ ⱳʼҍ⁄ ᵾᶴᵎᶒ ‚Ṫ╙ ẋ ⁴ ѻᾎ Ԏϳ ḛ ╖ᴛ ỪѤѻ. 

Ἐ͔ᵆ ַא Ự₮ ͎ Ω ᶹỰѤ ▀ Ц ϿϿ ˒Ḷ⁄Ἄ ᵿ╪ᵑ ̯ ѻ. 

 

  

˒Ḷ̓ ₀ᾋּתѤ ♣ Ἕ́ ₀ ̯́⁄ Ⱶ◓ ᶒ 

Ỹ ♠╖ᴛҵ ˿Ⱡ♠╖ᴛҵ ʺ ʺ ▓ѻ. ѻᵣ, ѻ‚  

─ ⁄ – ͙ ԅᶷ⁄ ♣ḙ♠╖ᴛ ͎ Ḹ─ʺ ˭ 

ӥ Ợהө̆ ▓ѻ. ─: ЛҜ‡ת ‡ ᾅ ᵣʺ  ₀ᾋּת 

[Ⱡ̑: Edwin Paree] ꜝ: ҍ Ḋ̰ Ἄ Ό ˒Ḷ⁄Ἄ 

ᵿ╪ᵑ Ѥ Ἐ͔ᵆ [Ⱡ̑: Peter Prokosch, 

www.grida.no/resources/4394]  
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⁸ᾈּקĀⱭʹҊ ⌐  ⅔╩ Ḑ ⌐  ḟḶ 

₀ᾋּת₮ ˒Ḷ╘ ѻ‚ ˭ ─ Ḛ̆ ▓ѻ(Melville et al., 2016). 1984Ц~2016 Ц ♣ Ἕ́ ˒Ḷ╥ 

16%ʺ Ἰᾒӈ ˦╖ᴛ ♬Ӈᶒ(Murray et al., 2019), ₀ᾋּתѤ ᵰЦ 0.3%╥ ẋ═ᴛ 

Ợבֿגѻ(Campbell et al., 2022). 

─ ⅝ל  ⅝╬╘ ѻ╛̓ ˉѻ. 

⁴ῶ ˉḘ(ˉʹ ): ⁷Όἐ ╬̯ʺ ּשʺ ᶔἌ ּ⁵ת Ͽ ╬ ל ₮ג  ˌḛ  ᴏ╪ 

ʺשּ ѻ(Charlier et al., 2005; Lai et al., 2015; Murray et al., 2019). 

♅ᶶ ̎͒ ʾἲ:  ґ ˠἒ Ӯ Ữᵆ ҿ╖ᴛ ̯⁄ ҵҀ Ѥ ♠ᶹ ‚╪ ת‡ө▫, 

♠ᶹ╪ ᾏӇѤ ἶҵᵑ Ṓ ӇѤ ἶҵʺ ӻתּʺג ᶣ ѻ(Syvitski et al., 2005; Dethier et al., 

2022). χ ˞ᵑ Ⱡמᴛ, ◑ˆ̓ ˆ(Yang et al., 2006; Yi et al., 2022) Ӯ ˆ⁄Ἄ ᶛתּʺ ⁴ 

⁷Ό⁄ ѻѻᵎѤ ♠ᶹ╥ ‚╪ ת‡ӥѤ ˦╘ ♣ ּ̯ת♠╖ᴛ ל⅝  ˿ ᶷⱠ╪ѻ(Rentier & 

Cammeraat 2022). 

Ὕᶑ ừᾊ: ⁷Ό ּ⁵ת╘ ὡᶔ Ữᾍ⁄ – ⁴ ⁷Όἐ ᾏ̓ Ḹז ─ ʺשּ ╪ ѻ(Fujii, 

2012; Passeri et al., 2015). ⁷Ό ˌḛ̓ ὡᶔ Ữᾍ╪ ᵭᶹᴎ ₀ᾋּת₮ ˒Ḷ╪ ┴ּת ╖ᴛ 

Д‡ֿפ ὡ ′╖ᶔ Ἄᾏּתʺ Ӊ ᵣ  ̑ʼ╪ ת‡ӧѻ. ╪׳ ᾏ╖ᴛ ⱳʼҍ Ἄᾏּתᵑ ▌˭ ӇѤ 

˦╙ ⁷Ό   (coastal squeeze)╪̆ג ѻ(Pontee, 2013). 

 ủʸד ˃: ♠ᶹ   ̓ ͕̑ ˁἵᴛ ♣ Ἕ́ Ừʻ85% ╥לʺ ˆ╙ ˷╘ ˦╖ᴛ 

♬ӈѻ(Syvitski et al., 2009). ͎ ˺̓ ҵ⁄ җ↨ Я Ӈ̆ ⱳᵆ Ḹז╥ Ἓ˶╪ ḕϔᶒ ᾏ╪ 

ʺשּ ⁴ ₀ᾋּת₮ ˒Ḷ⁄ ₅ ╙ Ḉ ѻ. 

Ἁᾌּק ̟: ♇ἌἛ ҿᶹ̱⁄ ₅ ╙ Ḉ Ѥ ♇  ‡ᴛ ─₮ ԃ╙ Ͽ̆ רἒ Ѥ ╬ʼ ҿ╘ 

ⱳʼҍ Ἄᾏּפֿ ╥ת╙ ԑ‡ֶᵛѻ(Dieter & McConnaughey, 2003). з‰, ‚ᾏ‰, Ỹ  ͙ᶹᴛ 

╬ ἶ, ủ͔אַ  Ⱡ, גᾅ , ̓ҵ  ₅‚Ṫ Ӯ ᵤ╘ ₡₀ ᶹֿפ╪ ̯ᴛ ┬░ӈѻ(Islam & 

Tanaka, 2004; Bessa et al., 2018). 

█⸗: ░ꜙ╘ ѻ‚  ˿ᴛᵑ ̆ ⁷Όἐ⁄ ⁴ ꜙ̓ ˿☺ ᶒ Вᵙ ֿבѻ(Reise 

et al., 2023). ̪ ˆ ╪Ἓה ת˒  (Spartina alterniflora )╘ ѻὡ╥ ַ̰א(Zuo et al., 2012; Stokstad, 

2023)̓ ҍ Ḋ̰(Kim et al., 2015, 2023) ⁷Ό⁄ ─  ˒Ḷ̓ ₀ᾋּתᵑ Ữ҉  ─ ̆ ▓ѻ. 

Ữ‰ ᶜ♠╖ᴛ ⁷ ҿᶹ ˉ╘ ꜙ╙ ▀Ṩױ ҵ░ Ѥ ˦╘ ∟מ ▓Қ ꜙ╥ Ỹ ♠ ⁵ ╙ 

ҍᾐ ˭ ⁴ ─ ╪ Ӊ ὡ ▓ѻ(Peng et al., 2021). 
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⁸ᾈּקĀⱭʹҊ Ṑ∙╢ ׂש⅔Ἐ 

₀ᾋּת₮ ˒Ḷ╪ ʺ  ▓ѻѤ ╬ᾏ╪ иῷּתᶔἌ ṓ∟ Яᴏ╪ ᾎ▬Ӈ‴ѻ(Casagrande, 1997; 

Barbier et al., 2011). ₀ᾋּת₮ ˒Ḷ╙ Ṓ ̆ ṓ∟ ᶔ Ἄᾏּתᵑ Ṓ♣ ̆ ∟ṓ ⁴ 

Ỹᶹѻ‚Ἓ╙ Ⱡ̆ Ѥ ҿᾎ⁄ ╬ʼ⁄˭ ⅝ תּ┬ ѫҵ͙ ⅝אַ   ὡ ▓ѻ. ♣ Ἕ́ ╬̯╥ – 

27%ʺ ⁷Ό ͐ ⁄ ủᶔἌ(Kummu et al., 2016) ⁷Ό Ỹ ́ʺ Ⱡ̑ Ѥ ѻ‚  Ἄẋᾅᵑ 

╪↔ ѻ. ͙ᴜӇ‡ ▓Ѥ ⁷Ό ṓ∟ ᴛⱡ Ѥ ҍṨṪ Ḉ̰, ┬ᴁ, ל⁄Ἄ ֿב ӈ ˦╖ᴛ Ӈ‡ 

╪ᵣ ╪Ѥ ҉ ҥתּ▓ ᵑ Ἰ⁄ К͙ ή√Ἄ ͎ᴅ˭ Ṓ╪Ѥ ˦▀ ὡҵ ▓╖ᶒ, ṓ∟ ᴛⱡ ╥ 

Ἓ̑̓ ᾒ  Ợᴗᵑ ᾎ͕  Ṓ ‒ ѻ(Bayraktarov et al., 2016). Ἄᾏּת ṓ∟╘ ẋ↔ 

═♠╖ᴛ Ỹᶹ ѻ‚Ἓ Ἰᾒ̓ ͙  ṉ ⁄ ҍ Ѥ ▫⁷ ͙ḙ ḹ▀ ὡ ▓ѻ. 

ױ╪  Ἄᾏּתʺ ҅҉ Ѥ ַא⅝  ͙ѫ̓ ἌẋᾅѤ ѻ╛̓ ˉѻ. 

⁴ῶ ḟ„: ₀ᾋּת₮ ˒Ḷ╘ ⱳὡ ┬░╙ Ѭ ̆ ҵ ⁄Ўּתᵑ ‡йῷ ⁷Ό ᾏ╙ ת╪̆ 

–  ╬ʼ ˞תּלʺ Ḹתּ˶ ╙ז Ώ˭ Ѥ ᾏ╖ᴛ ⁷Ό╙ Ḣ‡ ѻ(Arkema et al., 2013; Pontee 

et al., 2016; Reed et al., 2018). ḢⱳⱠ, ⱠḢ ᴀ ˠ ӈ ˿ ̯ⱳᶹ̓ ⁷ ṓ∟╙ Ѥ 

Ḣᾏ╬ "аự- ự" ╬ .Ṩʺ ӈѻ(Green-Gray Community of Practice, 2020)▀ ╥ג  

ἲ ♄◌: ₀ᾋּת₮ ˒Ḷ╘  ‚̓ ♠ᶹ⁄ ἵᵑ ♇◑ Ѥ ѫᴏ╙ ḛ ⁴ ‚ ˿⁄ 

˶ᵙӇѤ ἵװ╙ ˭ ҅҉ ѻ(Duarte et al., 2005; Chen ḓ Lee, 2022; Maxwell et al., 2023). 

ӻגἌ ַא⅝  ẇᴴ ṕ Ỹ ́ᴛ ╬Ӈ‴ѻ(Macreadie et al., 2021). 

 

ỵᶶѸ‗Ἐ: ┴ּת₮ ‚╪ ᵣϮѤ ̐⁄ ▫ᵙ ◌╘ ₀ᾋּת₮ ˒Ḷ⁄Ѥ ѻ‚  ‒Ỹ╪ ủῷ ὦ 

ήᶔἌ ҍ͋ᶛ Ỹ  ṓ ᵑ ╪ᴴ‡ Ζ ͙ѫ ѻ(Daiber, 1986; Boorman, 2003). ♠ᶹ⁄ 

Ἄᾏ Ѥ Ͽ₀Ἓ ᾏᶹ̓ ♇ἌἛ ḈἝⱳᵆʺ לᴛ Ỹụ╙ ҅҉ ᶒ(Cloern et al., 2014), Ҁᵙ 

ᵦ ᶔ ᵿ╪ Ợᾈ╥ ͐ʼ╙ ╪ᴶѻ. ╪ө╘ ᶹ͙̆, ⁄ ỢѤ ᶴ ҿᶹ ˉ╘ ₅‚ Ѿ́ʺ и╘ 

┬͙ ᵑ Ṩ‚ ̆ ╪‡Ἄ ╪ ┬͙ ө╪ Ἐ͔ᵆ₮ ╬ʼ╥ ᵿ▒ˁ╪ ӈѻ. ₀ᾋּת₮ ˒Ḷ╘ 

╪ҿ  Ἐ͔ᵆ⁄˭ ἵַא ͙ ʼאַ   ᵑתҵ⁄ ▓Ѥ ẋḴᾏּ─♇ ₮תᴛ ̆─ҵ⁄ ▓Ѥ Ḵᾏּתּ

Ḣ͒גҥᾎ ὣѻᵎḙᾅ╥ ַאṨᵙҵ⅝(Numenius phaeopus) ᴀ ѻ‚  

ỰѤ ַאʼַאʼ ⁷Ό Ἄᾏּת⁄ ♣♠╖ᴛ ╥ּת ѻᾎ  ᶒ ╪ҿ ѻ. 

[Ⱡ̑: Sayam Chowdhury] 
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ˌ ᵑ ▌˭ ӇᶔἌ Ἐ͔ᵆתѻ. ⱳʼҍ Ἄᾏּר‡╪ ὡʺ ˁἵ  ˦ҵ(Piersma et al., 2016; Studds 

et al., 2017) ṓ∟⁄ ᾐ˿ᾬ‒ Ѥ ל⅝  ╪┬╪ѻ.  

┬ Ọᵛ ẋᴮ⁄Ἄ ⁄תּ˿Ѥ зתἲ ₓ⁸ ˛ᵏᵩ: ₀ᾋּוֹ ӇѤ ֿפἵ ₡₀╥ ₰  ⁵ ╙  ὡ 

▓ѻ. ₀ᾋּת ᾏᶹ╪ ֿפἵᵑ ὡ ᶔ ‚ᶹשּ ╘װʺ ᶔἌ ‚╖ᴛ ┬░ӇѤ ֿפἵת ╘װ▀ ὡ 

▓ѻ(Nelson & Zavaleta, 2012). ˒Ḷ⁄ ⁴̓ᾏ▫(filter feeder)ʺ ▓╖ᶔ ὡ ╥ ₅‚Ṫ̓ ₡₀ 

Ṩ  .ὡ ▓ѻ (Officer et al., 1982) ▀ת ˭ ╙װ

╩ʹ ỵ˾ Ҽ ּ⁷ :∙קΌ⁄ ˞ל ͙ ԅᶷ⁄  ὡ ▓Ѥ ˿Ⱡ ҿ̓ ᶴ⁵╥ ͙ ʺ ▓ѻ(Kummu 

et al., 2016). Ữ҉ὡ╥ ҍҵᾎʺ ⁷Ό⁄ ʺͬѻѤ Ợᾒ╙ Ṓᶔ ῼ ὡ ▓ѻ. ⁷Ό Ỹ ́⁄Ἄ ᵿ╙ 

˦╙ ⁵Ợתּ ‫Ѥ ҵ ᵤѻ. ₉ᵑ ө‡, Ỹ́  ‡‰╖ᴛ Ѿḥֿפ╪ Ṩ  ᵿ˞ᵙ₮ ὡ░╙ ‫Ѥ 

̰ʺʺ ᵤ̆(Bell et al., 2009), ⱳʼҍ⁄Ἄ ‚ Ỹᶹ╙ Ἰ╖ᴛ ˞ӎѤ ︡ ҿ╘ ˒Ḷ╪ 

ˠˆ ѻѤ ˦╙ ♣Ⱡᴛ Ѥ ˿Ⱡ ҿ╪ѻ(Grantham et al., 2021). ̛̓̕ ⁴ʺ ҿҵ 

ʺѫ ᵣ ╪ ˿↕ Ḋˁתּ  ⁷Ό ˿⁄ Ṩ♬♠╬ ₅ ╙ Ḉ  ὡ ▓ѻ(Gormsen et al., 1997). 

 
 

  

ⱳʼҍ ᶴ ҿᶹ╘ ּ̯ת ‡Ӱ⁄ἌϮ ַא⅝  ᾏװ 

͕̑∟╪ᶒ, ѻὡ╥ ּ⁵תỢ ʺ ⁷Ό́⁄ ╥ּת  Ỹ́ᵑ 

╪‡ Ϯʼѻ. ⅍ ╘ Ḣ͒גҥᾎ ᾅḕ▫ᵎ╥ ἵϮӰῷ ἕ 

˒Ḷ⁄Ἄ ˭◌╪π╪ ϳή˭(mud crab)ᵑ ◌Ѥ 

ᶛᾋ╪ѻ. [Ⱡ̑: Sayam Chowdhury] ῷמѤ ҍ Ḋ̰ 

Ựᵣ͔ ˒Ḷ⁄Ἄ ♣  Ḣᾏ╖ᴛ ⱳˌᵑ Ѥ ̛˿╪ѻ.] 

Ựᵣ͔ ḢⱳⱠʺ ө‡Ἄᶒ ˒Ḷ̓ ⱳˌḣ╘ ỢגⱭѻ. [Ⱡ̑: 

͙↔ל www.grida.no/resources/4418  

 

 

http://www.grida.no/resources/4418
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ἓ͑ᵃ╢ ᵼ╧ Ҽּק, ᾌּק Ḑ ṏ͑■ᵖ 

⁷Ό Ἄᾏּתʺ ᵿ╪ ҿ, ᾏ, Ḵᾏ⁄ ♠҉ ⅝אַ ⁄Ѥ Ἐ͔ᵆתּ  ᶷⱠ╪ѻ. ѻὡ╥ ╪ҿἛ 

Ἐ͔ᵆѤ ╪ҿ ҵַ⁷ אΌ Ἄᾏּת⁄ ᵾᶹᶒ ͙ᴏ╙ Ṓ ѻ. ᶒ ⁄Ἄ ᶙ ל ҿΌ ַאʼ ͙ תּ ᴀ 

ᵾᶴᵎᶒ ᵿ╪ᵑ ᵿ̆ ◓ ♣ ѻ ѻᾎ ᶀ ͝╙ Ԏϱѻ(Warnock, 2010). Ἐ͔ᵆѤ לᴛ ᾯᶹ ԅ 

ⱳᵆᵑ ӻג ˒Ḷ╙ ʺᴛֿױפ ╪ҿ ᶒ ᵿ╪ᵑ Ѥѻ. Ḍᶹ╪ ө‡₡ᶔ ᵿ╪ᵑ ◌Қ ⱳʼҍ⁄Ἄ 

Ϯ₣ѻ. Ḍᶹ̓ ᾏ╥ ─ ⁄Ἄ Ḻ‡Ϯ Ό♣  ̐╖ᴛ ╪ҿ  ᵣתּ ╙ᴛ ᾏל  

ᵿ╪ ҿ╙ ́ἶ ͙ҵ ѻ. Я ӈ ԃ╪Ϯ ‛╘ ᶹ⁄ ▓Ѥ, ╪ᵐḕ ᵣⱳ ᾏּת(high-tide roost)  

(Rogers, 2003)⁄Ἄ ίѻ. ⱳᵆʺ ḴἛ ᴎᶔ ᵣⱳ ᾏּת₮ ᵿ╪ ҿּתʺ  ̐⁄ ▓‡‒ 

ѻ(Rogers et al., 2006). 

Ἐ͔ᵆ ַא⁄Ѥ ᵿ╪ᵑ Ѥ ˒Ḷ╥ ỮṨᴛ ὡᶔṒѻ и╘ ̐⁄Ἄ ήѤ ˦╙ ἐ Ѥ ꜙҵ 

 ᵣ, ‚ᾏ◑(ᶹ͙̆, ˭ Ӯ)(Li et al., 2013)╪Ϯ ₀♣(Sripanomyom et al., 2011) ˉ╘ ⱳʼҍתּ▓

ᾋּת Ͽ ╬ּ̑תᶹ⁄Ἄҵ ᾏ╙ ̆ ᵿ╪ᵑ Ѥѻ(Rosa et al., 2006; Fidorra et al., 2015; 

Scarton & Montanari, 2015). ᾒⱠᴛ ╪ױ  ╬̑ Ἄᾏּתᵑ ἐ Ѥ ꜙҵ ▓ѻ(Green et al., 

2015). ╬̑ ἌᾏּתѤ ⁷ Ἄᾏּתᵑ ╪↔  ὡ ′╙ ԅ Ἐ͔ᵆʺ ἐ  ὡ ▓Ѥ ₰  ʺҍתּ

Ӈ˞Ϯ Ṓⱳ♠╬ ⁵ ╙ ˞Ϯ ỮṒ♠╬ Ἄᾏּתʺ Ӊ ὡ ▓╛╙ ᾎỢ ѻ(Li et al., 2013; Rocha 

et al., 2017; Jackson et al., 2019). Ἐ͔ᵆʺ ⁷Ό Ͽ ╬̑ ᾋּתּ╥ ⁄ת Ѥ ˦╙ ˟♬ ͙ҵ 

ѻ(Jackson et al., 2020). ₉ᵑ ө‡, ‚ᾏ◑╪Ϯ ₀♣╪ Ḳᴎּת˞Ϯ ҉ ּ⁵ת╪ ѻᵐ ↔ҵᴛ 

ḕϔᶔ Ἐ͔ᵆʺ ─͙⁄ ẖֿפ ὡ ▓ѻ. ӻגἌ ╬̑ Ἄᾏּת ̕ᵙѤ ⁷ Ἄᾏּת ⱳἛɟṓ∟̓ Ζ 

̆ᴎ ‒ ѻ. 

⁷Ό╘ Ự╥ ἵַא  ͙  ˦ ӇѤ ʺתּ

Ω⁄ҵ Ựө╥ Ḵᾏּתᴛҵ ↔ӈѻ. 

ᾏ╪Ϯ Ḵᾏ  ԅѤ ─ ⁄ –  ͙תּ

ᵡᴐ╪ḃᴛ Ἐ͔ᵆѤ Ợז╪Ϯ ᾏ▫ᴛṨ  

Ό♣  ◑ἵᵑ ἐ ѻ(Rogers et al., 2006; 

Rosa et al., 2006). ͎ױϮ ⁷Ό Ἄᾏּתʺ 

ϝ▐′╪ ỢתּגᶔἌ Ό♣ ˭ ή̆ Ḵᾏ  

ὡ ▓Ѥ ◑ἵҵ ♩♩ ת‡ӧѻ(Studds et al., 

2017). ╪ᴅ˭ Ӈᶔ Ựө╘ ᵿ╪ ҿּת₮ 

ᾏּת Ợ╪ᵑ ́ἶ ϳῷѻѴ ὡḗ⁄ ′╖ᶒ 

╪ҿ╪Ϯ Ḵᾏ⁄ ⅝  ἵַא  ⁄Ўּתᵑ ѻ 

ᾬḲᵙ˭ ӈѻ. 

 

 

Ἐ͔ᵆѤ Ό♣ ˭ ὸ ̐╪ ▓‡‒ ỸⱵ  ὡ ▓ѻ. ל 

ӥ ᶛנפּ ᵣ ˒Ḷ⁄ Ḍᶹ╪ ө▫ ַאṨᵙҵ⅝(Numenius 

phaeopus) ᶴᵙʺ ḕ҇ᶹ╙  ˒Ḷ ỮṨ⁄Ἄ ή̆ ▓ѻ. 

[Ⱡ̑: Micha V. Jackson]. 

 



 

 

16 

 

⁷Ό ⱳᵆʺ ủ ὡ ▓Ѥ Ἄᾏּ̯תּ ♣ ,הת♠╖ᴛ ─͙ 

Ӯ͕╬ ╬ҵᶹʾᵰ͙(Indian Skimmers, Rynchops albicollis, 

ỮѾ Ợֿב) ˉ╘ ˿↕ ὡ  Ͽ ᵿ╪ʺ ▓Ѥ ̐╪̆, ─͕ 

Ӯ͕╬ Д♠Ṩᵙҵ⅝(Calidris pygmaea. ↕  Ợֿב. 

Ḣ͒גҥᾎ ᾅḕ▫ᵎ ἵϮӰῷ ἕ) ˉ╘ ˿↕Ѥ ⱳὡʺ 

ᶹױʼ  ᵿ╪ᵑ ◌╙ ὡ ▓Ѥ ˿╙ ˇ  ̐╪ѻ. 

 

ʼ͙אַ ↔ʼ╖ᴛ Ựө╥ ẋḴᾏˌ תּ  ᶔἌתּגỢ ʺתּ

─͙ Ӯ͕╥ ṭ╘‡͵ҵ⅝(Calidris tenuirostris, ỮѾ Ợֿב) ˉ╘ 

Ἐ͔ᵆ╥ ˌ  ὡҵ ˁἵ ѻ. ᵰᵞ ♣ ҍ Ḋ̰ Ựᵣ͔ 

˒Ḷ⁄Ἄ ᵿ╪ᵑ Қ ᶛᾋ. ҍ Ḋ̰⁄ өᵙҚ ẋḴᾏ͙ Ự 

ˌ ὡѤ ⁷Ό ᾋּת ˌḛᴛ ˁἵ ₄ѻ. [Ⱡ̑: ל↔͙. 

www.grida.no/resources/4409]  
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͏ừ■ 1: ỵ  ⁮קּ

Ѥ ַ̰א ҿṨ, ⱳἐḊלל╥╬Ḋ̑ ̰(ṩ ), ҍ Ḋ̰(϶ )╥ ̰˿̓ ♪  ḕѻ╪ѻ. 

₀ᾋּת₮ ˒Ḷ╘ ╪ ּ⁵ת⁄Ἄ ל⅝  ⁷Ό Ỹ ᵣ(Murray et al., 2015), 1950תּ́ Цҍ₮ 

1980Цҍ ╪  ʻʻ ˒Ḷ╥ ˞╥ 65%₮ ₀ᾋּ60% ╥˞ ╥תʺ Ợ̆תּג ᵦ ѻ(Murray et al. 

2014; Gu et al., 2018).  ˒Ḷ╘ ɜḸ─ ˁἵ ɜᾔʻ   ɜỸᶹ ̪ה╖ᴛ ◓ IUCN 

♠ựᶜᴜ ʺ ͙ר⁄ ӻג "─͙" Ӯ͕╥ Ỹ ́ᴛ ṕѻ(Murray et al., 2015). 

 ҵתᵣ ͎Ϯᵡ ϶ῷ ▓Ѥ ⱳʼҍ Ἄᾏּתּ╪ʼˌ תּ ╘╬∟ ⅝ל ╥Ἰᾒ תⱳʼҍ Ἄᾏּ ⁵תּ ╪

ᵑ ˷̆ ▓ѻ(Melville et al., 2016; Gu et al., 2018). ҍ Ḋ̰╥ ˿↕ 1970Цҍ ╪  

˒Ḷ╥ – ♥ḙ╪ ⱠḢ╖ᴛ ᵢ ̆(Koh & de Jonge, 2014), ַ⁷ ╘̰אΌ╙ ӻ13,830 גkm⁄ 

Ҁ Ѥ ḢⱳⱠᵑ ˠἒ ₄ѻ(Luo et al., 2015). ϶ṩ ╥ ♣ ♠╬ ₀ᾋּד̱ ת╘ 

ʾҍᵆ(Phragmites communis )₮ ᶔ (Suaeda japonica)╪ᶒ (Kolbek et al., 1989; Ihm et al., 

2001; Chung et al., 2021), ַ̰א⁄Ἄ ʺ◑ ̛Ḹ─  ꜙ╘ ꜗ╘ Ϯᶹ(Suaeda salsa), 

ʾҍᵆ(Phragmites australis), Aeluropus littoralis , ₿▲Ӱ(Zoysia maerostachys), ׃(Imperata 

cylindrica)ʺ ▓ѻ(Yang & Chen, 1995). ͎ױϮ ˌʼ̓ ⱠḢ ᾢ͙ᴛ ₀Ṫ ̯Ḥʺ Ҁגⱨ ᾏỸ 

Ṫ ╪▫ᶛ‚⁄Ἄ ᶛ ׃ ʺ  ᶛ‚╖ᴛ Ҁתּג˭  ὡ ▓ѻѤ ּש˞ʺ ▓ѻ(Feng et al., 2018). 

╪Ⱡ  ▀Ṩ⁄ἌѤ ˒Ḷ╪ ϶ῷ ▓‡ҵ ₀ᾋּתѤ ′ѻᾎ  ѻ(Melville et al., 2016).

 

◑ˆ̓ ˆ╘ ᶛӎ ґ╪ ּת‡ⱨ ⁷Ό╖ᴛ ͕̑ӇѤ ♠ᶹ╪ ͕˶ ˭ ˁἵ ₄ѻ(Yang 

et al., 2006; Wang et al., 2012). ˆ Ữᵆ╥ ᶹ╙ ̕ˌ⁄ ῠ˞Ϯ ╬ʼ╪ Ợ↔ ᶔἌ Ừʻלᴛ 

ˁἵ װʾ ҅ὡҵ Ữ҉ױ ₄ѻ(Yang et al., 2020). ⁷Ό ּת ὡ ╘ ⁷ʼ ҍ 25cm⁄ 

Ҁ Ѥ ₮ ̕ᴐӈѻ(Higgins et al., 2013). ַ̰א⁄ἌѤ ὡ ᵙ₮  ụ‰╪ ⁷Ό╖ᴛ 

╪ҿ ᶔἌ  ₡₀╥ ─ ʺשּ ╪ ѻ(Melville 201 8). ֞  Ἄ╥ ҍ͋ᶛ⁄̰ ̰̓אַ 

˞ҍⱳᵆ(₉: ʺᾎ ͙ ╘ḛỸ (מ  ṉ , ὡ ₣ҵ Ữᾍ, ֿפἵ ₡₀ ּשʺ⁄ ӻᵐ Ṩ₅‚  Ӯ 

 .ᴛ ♬ӈѻ(Zhang et al., 2019)̓˺ ╥╬⅝ ױ⁴

ҍ Ḋ̰ Ἄ϶ ⁷Ό╥ Ựᵣ͔ḢⱳⱠѤ ₔ Ựᵣ͔ ̯₮ 

ᵑ Ṫᵙ ѻ. ḢⱳⱠ ˠἒ ̓♬⁄Ἄ ᾎḊ̓ ˿ Ѿ ╥ 

ḙҍ₮ бה╪ ḛỸ ₄ѻ. [Ⱡ̑: ל↔͙, 

www.grida.no/resources/4415] 
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 ⁷Ό╘ ҍἌ‚, ┬ᴁ, ῷ ᵙ  ⁷Ό⁄Ἄ ₣ ░ꜙ╬ Spartina ἶ Ϝ (cordgrass)╪ 

─ ̆ ▓ѻ. Spartina ꜙ╘ ♣ Ἕ́ ѻ‚  ⁷Ό⁄ ▀Ṩױ ֞Ѥ ╥ҵ  Ώ˭ ┬░Ӈ‴ѻ. 

Spartinaἶ╘  ╬ ˒Ḷ╙ Вᵙ ּת ̆ ♠ᶹ╪ ẙᵙ ᾢ╪˭ ѻ(Crooks, 2002; Civille 

et al., 2005). Spartina ἶ╘ Ἐ͔ᵆʺ ˒Ḷ̓ ₀ᾋּת⁄ ө‡₡ּת ᶣ ˭ ̆(Gan et al., 2009; 

Jackson et al., 2021; Lyu et al., 2023) ѻ‚  ♇ἌἛ ҍ ᶴ ҿᶹ╪ ủּת ᶣ ˭ Ѥ 

Ḣᾏ╖ᴛ ᵑ Ϧ ѻ. ḕҧ Ἄ ⁷̯⁄ל ₮  ḕ⁄ ӻᵎᶔ ♥ּתҿᶹ̓ ҍ ᶴ ҿᶹ╘ 

Spartina ἶ╪ ░  ᾋּתʺ ῷѱג  ╬ ˒Ḷ̓  ₀ᾋּת⁄Ἄ ΅ ѻ‚ ˭ 

Ἄᾏ ѻ(Tang & Kristensen, 2010; Cutajar et al., 2012). Spartina ἶ╘ 

˞ᵾᵙᵦἶ(Zostera)(Madden et al., 1993), Ϯᶷ◓ἶ(Suaeda)(An et al., 2007), ʾ ҍ(Phragmites 

australis), ḓ Scirpus mariqueter (Li et al., 2022) ˉ╘  ᾏᶹ̓ ˿☺ ⁴ ⱳᵆ╥ ᾏװ ▫∟̓ 

Ṓ͔▫ᵙᴛ Ừ╙ Ἄᾏּת ʺת‡ө ὡ ▓ѻ. ⱳˌᵆ₮ ˉ╘ ⱳʼҍ ♇Ἄ ҿᶹ̱╥ Ἰᾒ╘ ╬ʼ╥ 

Ỹ́⁄ҵ Ṩ♬♠╬ ₅ ╙ Ḉ  ὡ ▓ѻ(Gan et al., 2010; Goss-Custard & Moser, 1988; Jackson 

et al., 2021). Spartinaἶ╘ ░ꜙ╖ᴛ ◄ ῼᴎⱨ ♠╪ Ӈ‡ ▓ּתᵣ, ͎ Ω⁄ҵ ░ꜙ╪ ▓ѻ. 

₉ᵑ ө‡, ♠‡ҵ  Ừʻל₮ Ḓҿ ( қ Ѥ ӎ ̐╥ ⁷Ό ̰ʺ ▫⁷ Ṓג╪(  

̯⁵⁄ἌѤ ˤ╘̆ѱ╥ ˌ ὡʺ ּשʺ ̆ ▓ѻ(David Melville, pers. comm.).  

 ⁷Όἐ╘ Ự⁄ ַא⅝ ͙ ʼאַ ╙̐╪ ,ᶒ╪⁵תּ  ↔ ᴛתּ ‒ ͙ ԅᶷ⁄ Ự ὡʺ 

ˁἵ ̆ ▓ѻ(Studds et al., 2017). ҿῷᾎῷ-  ,̰אַ ,ᾎῷױ Ự╪ҿ˿ᴛ(EAAF)Ѥ ל

ῼמᾅ ⁄Ἄ ҿ϶ῷᾎῷ, ל, ќֿנפӥᴛ ╪ҿ Ѥ ⱳᵆ╥ ל⅝ ˿ᴛ╪ѻ. EAAFᵑ ̆ 

╪ҿ Ѥ Ự╥ – 40%ʺ ᵑ ַאʼ ͙  ‡ᴛ Ừ╖ᶒ, ᵰЦ – 300ᵣ ᵡᵙ╥ ⱳᵆʺ ήתּ

ʼѻ(Studds et al., 2017). ◑˞ᵙ ╪ҿ ẋ ╥ ѻ╛ Ѿ́ᵑ רẋ ᶒ ᵿ╪ᵑ ᵿ̆ ⁄Ўּתᵑ 

ẋ Ѥ ַא⅝  ˭ἵ╪ѻ. ╬̯ʺ ּשʺ ᶔἌ ѻὡ╥ ⁷Ό ּ⁵ת╪ ᾏװ Ỹụ╙ ─  

‚ᾏ◑╖ᴛ ♣ Ӈ‴̆(Sun et al., 2015)  ַ̰א╥ ‚ᾏ◑╘ Ἕ́♠╬ ͋ᶛ╪ѻ(FAO, 2020). 

‚ᾏ◑╘ ╬─♠╖ᴛ ⱳἛӈ ˦╪͙Ѥ ּתᵣ ‡֒˭ ̕ᵙ ѢЈ⁄ ӻג Ἐ͔ᵆҵ ήᶔἌ 

ᵿ╪ ҿ╙  ὡ ▓ѻ(₉: ַ̰א Ṓ ╪ᵣ, Lei et al. 2018). ӻגἌ ᶹỰ Ṓ ₮ ˿Ⱡ ỸụἛ╥ 

╙ ̆ᴎ Ṓῷ‒ ѻ(Ma et al., 2010). ⱳʼҍᵑ ˠˆ תּ┬ ˭ ᶔ ⱳᵆ⁄˭ҵ 

Ữ‰♠╖ᴛ ַא⅝  ♇Ỹ Ỹᶹ⁄ҵ ╪Ӧ╪ ӈѻ. 

ꜙ ♠╖ᴛ Ṓᶔ, Ỹ Ͽ ⁷Ό Ỹ ⁵תּ ́₮ ͎ Ό⁄ Ἄᾏ Ѥ Ỹᶹꜙ⁄ ╬ʼ╪   ϱ 

 ᴏ╙ ʺ ̆ ▓ѻ. 2018Ц ַ̰א╘  ˶ ░ʼ ͋♬╙ ҵˌ תּ  ⁴ ▀ḙ ּת ˌʼ Ợ‰╘ 

җ ╪Ữ ᾍ╬Ӈּת ΏѤѻ(Miao & Xue 2021). ̰╥ ˿↕ ˿Ѿ ʺ Ựᵣ͔ʼ Ợ‰⁄ ҍ  

ˌḛ ᾎ ˿╙ ̆ᴎ ̯ ̆ג Ѥ ἵἾ╙ Ⱡ͙ Ѥ Ӯ ᾎḊө╥ ḙҍʺ ‡Ѣ ♬ҵ Ἓ̑╙ 

˞ӎ‴ѻ(Koh & de Jonge 2014; Song et al., 2014). IUCN⁄ ӻᵎᶔ(2023) ,  ⱳʼҍ 

Ἄᾏּת Ṓ ᵑ ˆ ᴎѤ Яᴏ⁄ҵ Ṭ̯ ̆ ҍṨṪ╥ ꜙ╘ ˁἵ Ἕʺ ּתἶӇ̆ ▓ѻ(IUCN, 

2023). 
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♩╢ 

ǒ ͍˛: ʺ♬╙ ʺ  ԅ Ợ↔ Ѥ ̕ᴐ ҥ╪ , ♬Ṓ, ּתᾏ, ּת (Salafsky et al., 2019). 

ǒ ͍˛ ͖Ḗ ⌐: ╥Ợ ˺♬ ̓♬⁄Ἄ ͐˞ᵑ ̆ᴎ . 

ǒ ͍˛ ͖Ḗ ῶϼ: ╥Ợ ˺♬⁄ ҵ∑╪ ӇѤ ♠ ʺ↔  ᾐ ͐˞⁄ ͙ḙ  ᾐᴧ  ὡ 

▓Ѥ ♬Ṓ₮ ̾◑ Ợ ╥ (Downey et al., 2022). 

 

╪ ♥⁄ἌѤ ͐˞ʺ ╥Ợ ˺♬⁄ ‡֒˭ ҵ∑╪ ӇѤּת Ἕ ṨṪ╖ᴛ Ϯы‡ ʼר ˭ ἒᶘ ѻ. 

, ΌϿᵑ  ԅ ͐˞⁄ ͙ḙ ‒ Ѥ ַא⅝Ἓ̓ ͐˞ ͙ḙ ΌϿᶷ╙ ▬Ἓ Ѥ ∟ ╙ ἒᶘ ѻ. 

ӑ , ͐˞╥ ᵑ  ὡ ▓Ѥ  ѻ‚ ˭ Ϯ⁸ ѻ. ἥ , ͐˞ ͙ḙ ╥Ợ ˺♬╥ ∟ ╙ 

ʼר ˭ ἒᶘ ѻ. 

͍˛ ͖Ḗ ῶϼᶴ □Ἐ ͖ 

ѻ↕ѱ Ω(2022)Ѥ ᾐᴧ  ὡ ▓Ѥ ΌϿᶷ╙ ▬Ἓ ͙ ─  ▀ᴐ╥ "͐˞ ͙ḙ ΌϿ ▬Ἓ ∟ "╙ 

Ⱡᾎ ₄ѻ(ῷמ ͒Ữ▫ 1 ⱳ). ᾔ╘ ᾐ ┬̕ ͐˞⁄ ͙ḙ ⁴ ▬Ἓ ̆ ♣ᶷʺ₮ ᾒᶴ▫╥ 

˿ ᾏ̓תּ ╙ Ѥ ˦╪ѻ. ҉ ל◑̓ ʺ♬⁄ ╪ᵎ˭ ӈ ͐˞ʺ Ӈҵᴜ ̖♠╬ 

Яᴏ╙ ͙∂⁴ ΌϿ╥ ᵑ ᶘ ˭ Ḝ ‒ ѻ. ╪ᴅ˭ ᶔ Ҷ▫ʺ ʻʻ ל◑╥ ͐˞ʺ ӈ 

∟ṕ ( ⅝  ˿↕)ᵑ ╙ ὡ ▓‡ ᶘἛ╙ Ṓ  ὡ ▓ѻ. ╪ױ  Ḣᾏ╖ᴛ ͐˞ᵑ 

Ợ↔ ⁴ ΌϿᶷ╙ ▬Ἓ ᶔ ◓╥ ʺ↔ ♬Ṓᵑ ḕ ╖ᴛ ̓♠╬ ˺♬╙ Ͽᵜ ὡ ▓ѻ. 

͐˞ᵑ Ợ↔ ᶔ ҿ╪ (ẋ) ˶ ᾏתּ ῼ ὡ ▓Ѥ ˦ Ω⁄ҵ תּ╬♠̓ ҵ Ὸ  ὡ ▓ѻ. ╪ױ  

˶ ᾏתּ Ѥ ₉ᵑ ө‡ ♬ Ỹᶹꜙ, ̰ʺ ֞Ѥ ҿ⁄ ̕  ᶷἌ ӈ ♬Ṓʺ ′˞Ϯ ᵰ↕ ♠╙ ԅ 

ӥױϱѻ. ╪ױ  ˶ ᵑ ᶉ↕ᴎᶔ ἒ  ♣ᶷʺ╥ ҵ∑╘ ᶹᴝ ᾒᶴ ּתᾏҵ ̆ ‒ ѻ. 

˶ ᾏ╥ ‡Ӱ⁄Ἄתּ Ѥ▓ ̆תּʺ ʺ ḛỸ Ѥּת ╪ ᶔ  ⁷̯╥ ↕ἐὣ─ᵑ ♬  ὡ 

▓ѻ(Christie et al., 2021). 

Ṓ♣ ̕ᴐ ΌϿᶷ╙ ủ Ṓᶔ ͐˞⁄ ͙ḙ  ˦╪ Ṋᴛ ′ѻ. ⱳ ᶜᴜ╪ ӈ ΌϿᶷ╘ ˞╥ 

′̆ ̾◑ ⱳ ᵑ ♬҉ Ѥ ᵑ Ⱡ̑ Ѥ ˿↕Ѥ ╪Ṓѻ җ ♠ѻ(Downey et al., 2022). 

ΌϿᶷ⁄ ͙ḙ ⁴ ╥Ợᵑ ˺♬ Ѥ ˿↕,  ͎ ˺♬⁄ ӻג ̓⁄ ҍ  ͐˞ʺ ′Ѥ ҿ⁄ 

ᵤ╘ ᾎʼ, ҷ, ╬ᴏ╙ ▫ ѻᶔ ᶷⱠʺ ḛỸ ѻ. 
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͏ừ■ 1 ͍˛ ͖Ḗ ῶϼᶴ □Ἐ ∙  

(ḛ : Downey et al., 2022) 

͍˛ Ὕֿפ 

1. ̓ ♠ ͐˞ᵑ ˤ ̆ ʺѫ ѻᶔ ̾̆Ό╙ ὡᵞ  ԅ ḙ₅ ѻ. 

ҿᴮ ˤ  ⁷̯, ҥ╪ ḽ╪ᾅ, ự ᶷ , ♣ᶷʺ ▫ᶷ Ӯ Ṓ♣ ⱳ ⁄ ̕  ʺ↔  ̓ ♠ 

͐˞ᵑ ˤ ̆ ᾔ ᶉᾎּתᵑ ⁴ ̾̆Ό╙ ˌḛ  ԅ ḙ₅ ѻ. ◓ 

conservationevidence.com, environmentalevidence.org Ӯ ̕ᴐ ͐˞ᵑ ꜙ Ѥ 

ҥ╪ ḽ╪ᾅ, Applied Ecology Resources ˉ╘ ự ᶷ ╙ ὡ︡ Ѥ ҥ╪ ḽ╪ᾅʺ ѻὡ 

Ⱶ◓ ѻ. ╪׳ ҥ╪ ḽ╪ᾅᵑ ↔ ᶔ ˤự, ▄͙, Ἅ⁄ ӥѤ ᾎʼ╪ ˭ ת‡ө Ỏᵣ 

ῷѱג ♪͐ ◑Ṉҵ ͏ṓ  ὡ ▓ѻ. ╪ ᶔ ͐˞╥ ˆҵ₮ ̕ᴐἛ╙ ủג▫́̕ Ṓῷ‒ 

ᶒ(Salafsky et al., 2019), ̕ᴐ ♣ᶷʺʺ ӈ ╪ ́̕▫ ︡Ѿ╥ ˿  ḓ ּתᾏ̓ ⁷́ ⁴ 

ʺ ‒ ѻ. ͐˞ ˤự ϳ , ˤự‡, Ợ↔ӈ ҥ╪ ḽ╪ᾅᵑ ᶘᾎ ѻ(Haddaway et al., 

2015). Ӈּת Ώҵᴜ ₅‡ʺ ῷѳ …‡ᴛ ▬Ἓӈ бᶷҵ ̆ᴎ ѻ(Konno et al., 2020). 

2. ♬͙♠╖ᴛ ᶷ  ˤự╙ ḙṓ ̆ ⅝ ѻᶔ Ựᴛ⇔ ⁷̯ᵑ ḙ₅ ⁴ ΌϿᶷ╙ ˔ᾐ ѻ. 

ΌϿᶷ╪ ᾐ ♬Ṓ⁄ ͙ḙ  ὡ ▓ҵᴜ ͐˞ᵑ ˤự  ᾎ͙ᵑ ᶘᾎ ̆ ˤ  ϳ ᵑ ♬ ‒ 

ѻ. ˤ ⅝אַ .Ѥ 5Ц╙ ѻ͙ל   ♬Ṓʺ Ựᴛ ░ὡӇᶔ ΌϿᶷ╙ ˔ᾐ ‒ ѻ. ˔ᾐ 

תּ ♣ ╘ ˔ᾐ  Ṓ̕ ‒ ᶒ ˔ᾐӈ Ḳ♣╖ᴛ ⁷˺ӇѤ ᵠ ᵑ ᶘᾎ ‒ ѻ. ∟מ╥ 

͐˞ᵑ ꜙ  ԅ Ợ↔  ̆ ᶷ ̓ ͐˞ʺ ᶘᾎӇ‡ ▓╖ᶔ ΌϿᶷ╙ ὺ̆ ẖᵎ˭ ˔ᾐ  ὡ 

▓ѻ. 

3. ͐˞Ѥ ַאᵞ♠╖ᴛ Ⱡᾎ ̆ Ἅ ‒ ѻ. 

♬Ṓᵑ Ⱡᾎ  ԅѤ Ợᾒ♠╪̆ ˍ̕♠╪‡‒ ᶒ, ͐ ˞ ὡ︡̓ ꜙ ⁄ ̕⁴ Ѥ ▫Ѥ ַאᵞ♠╬ 

⁵ ▫ˌאַ ╙ ὡ ‒ ѻ. ΌϿᶷ Ⱡ▬⁄ ̕⁴ Ѥ ♇▫Ϯ ͙̕╪ € ᵑ ᶜ♠╖ᴛ ˞Ϯ 

̕ᴐ ͐˞ Ⱡ▬⁄ ̕⁴ תּ ╙ᵞאַ ↕˿  ͙ ‡ᴎ∂ ὡ ▓ѻ. ӻגἌ ΌϿᶷ╙ ▬Ἓ  ԅ ҿᴮ 

ˤ  ̓♬╙ ˞ ˞Ϯ ᾒᶴ ᷾ѱ ⁄Ἄ ̑ҿ╖ᴛ Ⱡ▬ ᶔ ͐˞ʺ ‡Ѣ  ╖ᴛ ιᵙѤ 

˦╙ ‡Ѣ ♬ҵ ᵢ╙ ὡ ▓ѻ. Ѿ ⁄ ӻגἌѤ ♬ ╥Ⱡᵑ € Ѥ Ͽ↔╙ ₰♣  Ⱡ˞ ͙ 

‡ᴎ⇔ ˿↕ʺ ▓ѻ. ╪ᴅ˭ ╪ ʺ Ữ Ѥ ṨṪ╪ ▓ѻᶔ ͎ᴅѻ̆ ᶘᾎ ‒ ѻ. 

4. ˤ  ᶷ ╥ ̓ ́ᵑ Ṫᶘ  …͕ ѻ. 

⁷̯Ϯ ꜙ  ̓♬⁄ Ͽ◓ӈ ᶷⱠ(   Ӯ)₮ Ṭ ᾒἛ╪ ▓ѻᶔ ᶘᾎ ѻ. ͐˞ ˤự̓ 

ҍⱳ ♣ר⁄Ἄ Ӊ ʺѫἛ╪Ϯ ́ʺ ▓‡ҵ Ḝ ‒ ѻ(Dicks et al., 2017). 
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5. ʺѫ ѻᶔ ˌ░╪ ḛỸ  ˿↕ ͎ ẋ↔(◓♬ ḓ ͙ ), ẋ↔ ̓Ἓ, Ṩ▬↔╙ ʺ ̆ 

Ṓ̆ ѻ. 

Ỹᶹѻ‚Ἓ ╪Ω╥ ⅝╬⁄ ҍ  ẋ↔̓ ˺̓⁄ ҍ  ♬Ṓҵ ʺѫ ᶔ ὡ︡ ѻ. Ỹᶹѻ‚Ἓ╪Ϯ 

Ợ ˿Ⱡ♠ ↕ἐὣ─ʺ ѻᵑ ˿↕ Ữ  ὡ ▓Ѥ ₅⁵╪ ▓ѻᶔ ѻ. ̾̆Ợ ╙ ▬Ἓ  

ԅ ┬↔  ♬Ṓʺ Ӊ ὡ ▓ѻ. 

̻̃ở  □Ἐ ͖ 

6. ̾̆Ợ  ▬Ἓ⁄ Ợ↔  ͐˞╥ ┬ ̓ ᵑ ᶘᾎ ѻ. 

‡Ԑ ͐˞ʺ Ợ↔Ӈ‴Ѥּת ᶘ ˭ Ḝ ѻ. ˤ  ̓♬̓ (₉: ̓  бᶷ, ự ᶷ , ♣ᶷʺ 

ᾏ)ᵑ ᶷἌתּ תּ ,˸╥ ѻ. ͐˞ᵑ Ṋ ̆  Ḣḹ╥ ▫Ἕ  ἒᶘ╘ ΌϿᶷ⁄ ᾑ˞Ϯ 

ᵑ ᵠ ἵ ᵠל ⌠ :₉)  ֞Ѥ QR ӥ) ⁴ Ⱡ̑ ‒ ѻ. ʺ ⁷̯ᵑ ֿב Ѥ ˿↕ 

ױ╪  ἝṨ ♬Ṓᵑ ╪↔  ὡ ▓ѻ. 

7. ̾̆ Ợ ╥ ͐˞Ѥ ᶘ ˭ ̑ˌ ‒ ѻ. 

͐˞ʺ Ṭ ᾒ ˞Ϯ Ữ Ѥ ˿↕, ͐˞ᵑ ᶘḥ ˭ ἒᶘ ˞Ϯ ♠♥  ↔‡(ˆᴏ  ͐˞, 

▀Ṩ ͐˞, – ᴛ ӞḚל ,˞͐  Ѥ ⁷̯ Ӯ)ᵑ Ợ↔ ⁴ ֨ᴔ ˭ Ḝ ѻ. ֞  ͐˞ʺ 

ⱳˠ╥ ─ ︡ ⁄ ͙ḙ ѻ˞Ϯ ᵱ₉)ד: Ỹᶹꜙ, ─ )⁄ ӻג Ҁבֿגѻӧʺ Ѥ ˿↕גᶔ 

ᴝ╥ Ḹ─ʺ ‡Ӱּͥתּ╬תҵ ᶘ ‒ ѻ. 

8. ̓⁄ ̕  ♬Ṓʺ ′Ѥ Ữ ⁄Ἄ ֿבὥ  ˿↕ ͎ᴅѻ̆ ᶘᾎ♠╖ᴛ Ḝ ѻ. 

͐˞ʺ Ⱶ◓ Ώ̆ Ⱡ תּ 1∟ , ╪ᴝ ֞Ѥ Ữᾏ╙ ͙ḙ╖ᴛ ̾̆ Ѥ ˿↕ ᶘᾎ♠╖ᴛ ͎ᴅѻ̆ 

ἒᶘ ѻ. ₉ᵑ ө‡, ̓ ♠ ͐˞ ′╪ ᾒᶴ▫╥ ּתᾏ̓ ˿ ⁄ ͙ḙ ѻ̆ Ἄ ╥ӈ 

̾̆Ợ ╥ ʺ ʺ ԑ‡ּתѤ ˦╘ ῷѱѻ. ҉ ỢΌ╙ ̯Ṋ  ὡ ▓ҵᴜ ᾎᵑ Ҁῷӎᶔ  

⁷̯  ԅ ╪ ṨṪ╥ ̑ḥ╙ ↕ᶔ ӈѻѤ ˦╙ ῼᴎרѻ. 

9. ̓ʺ ▓ѻѤ ͐˞ Ω╥ ⅝╬⁄ ͙ḙ  ̾̆Ợ ╪ ▓ѻᶔ ᶘᾎ ѻ. 

▀Ṩ ̾̆Ợ ╘ ◓♬♠ ẋ↔, ╪ ́̕▫Ṋ ˺̓₮ Ṩ▬↔ ὡ↔ᴏ Ӯ ʺ↔  ͐˞ ͙ḙ ╪Ω╥ 

ѻ‚  ⅝╬⁄Ἄ ҵ ӈѻ. ҉ бᵙ₮ ᾔ ⅝╬╘ ΌϿᶷ⁄ Ṫᶘ ˭ ͙ὥ ѻ. ₉ᵑ ө‡, 

‡Ԑ ⱳ Ѥ ͐˞ʺ Ṫג╪♠̓ ʺ ѻ ҵ ẋ↔╪ Ўᶴ ᵤ╪ ө˞Ϯ Ợ ♠╖ᴛ Ḛῷө▀ 

ὡ ′ѻᶔ ̾̆  .Ώ╙ ὡ ▓ѻ תּ
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͍˛ ͖Ḗ ˷♩ ϼᵖ͖ 

ΌϿᶷ╥ Ͽ↔╙ ὡҿ♠╖ᴛ ӻᵑ ⅝Ѥ ′ѻ. ͎ṒѻѤ ʺ↔  ̓ ♠ ͐˞(ΌϿᶷ╙ ↔ Ѥ 

˿↕ ᾐ ▫ᴮᴛ ˔ᾐ ѻ)ᵑ ʺ ̕Ỏᵣ ῷѱג ˿  ḓ ּתּ תᾏ̓ ˺  Ṓ͙ᵑ ̾◑ ᶒ, 

҉ ̓♬╘ ͎ᵝ 1╙ ⱳ ѻ. 

 

╥Ợ ˺♬╥ ᾔ 8Ѿ́Ѥ ᶛḸ Ợᴗ⁄ ҍ  ἒᶘ̓ җṬ‡ ῷמ⁄ Ϯ⁸ ₄ѻ(Sutherland, ▬Ἓ 

˶  ʻ Ѿ́ᵑ (אַ ˭ ḞῷϮʺ͙ ─  ӻג‒ Ѥ ♪͐ Ḣᾏ╙ ▫Ἕ  ῼ̆ ᾘ╖ᶔ 

Sutherland(2022)ᵑ ⱳ ѻ. 

Ϯ♫ ῴ Ḑ ̬Ɑ : ˺♬ ‒  ᶷⱠϮ ͙ ʺ ▓Ѥ ˿↕, ỢΌ( Ѥ ѻὡ)╙ ̑ᾏ֞ תּʺ  ѻ. 

˺♬ ̓♬⁄ ▓Ѥ ˦╙ ַאᾔ╖ᴛ ỢΌ╙ ̯ⱳ Ӈ ˺♬ ̓♬⁄Ἄ ⱠΩӇѤ ˦̓ ̯ Ѥ ꜙ 

ᶜ ҵ ѻ. 

ừ҂⁮ ῴ: ╥Ợ ˺♬, ╥Ợ ˺♬ ˁҶ, ̆ᶷ ֞Ѥ ♬Ṓ Ⱡ̑⁄ ыʺ ⁴ ủ תּ ṕѻ. 

╪ ́̕▫ ṪἍ╙ ḛ♩╖ᴛ ỪѤѻ. 

ᶴ♫ ⁴̬: ᶷⱠ╥ ∟╬̓ ˺̓ᵑ ⁷̯ ѻ. ⁷̯ ˺̓⁄ ӻג ̯  Ӯ╙  ᶷⱠᵑ ὡ♬  ὡ 

▓ѻ. 

Ἅ Ⱡ⁄ ҍל תּʺ  ῴ:  ⁷̯⁄ ӻᵎᶔ ‡Ԑ קּ  ἐ  אַ͎ ╘ᶔ ᾒᶴ▫өגתּʺ100 ʺתּ

ᵣ ῼ̆ ▓ѻ̆ ѻ(Walsh et al., 2015). ʊתּʺ57 ̓ ᾒᶴ▫ᴛṨ  ἐ  ╘ᵑ   Дתּ

Ό▀  

͐˞ 
ʺ  ˿ ̓ 

 ᾏתּ תּ

͐˞ ͙ḙ 

Ṓ♣ 

̓ ♠ ͐˞ 

Ṩ♠♥  

ḹ 

Ṩ♠♥ ˭ 

♠↔ӈ Ṓ♣ 

͋ᵚ 1. ͐˞ ͙ḙ Ṓ♣⁄Ἄ ͐˞╥ ⁵ . 

̯Ἓ⅝ἵʺ ‡֒˭ Ữ ▬↔╙ Ѥּת 

╬  ὡ ▓ѻ. ʺ ⁄Ѥ ┼ᵙ♠, 

Ợ ♠, ♬ ♠, ˿Ⱡ♠ ᶷⱠʺ ӈѻ. 

: Sutherland (2022) 
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╥ᵑ ˞  ʺ  ἐ ᵑ Ѥ ḹ ᾅתּ ͙(solution scanning)ᴛ ᵙ♠╪̆ ̖♠╬ 

ἐ ᶜᴜ╙ Ṓ תּ  ὡ ▓ѻ. 

┘̒ ͍˛ ʷᴋϼ͖: ͐˞ᵑ ╪Ḉ ѻᶔ ̕ᴐ ⁷̯ᵑ ╬ ̆ ῷֹתּ ו Ώ ѻᶔ 

ᶷ ╙ ˤự ѻ. ͐˞╥ Ѥ ῷמ⁄ Ⱡᾎ ₄ѻ. 

͍˛ ʷ ͖: ͐˞Ṋᴛ ᾐᴧἛ̓ ̕ᴐἛ╙ ͙ר╖ᴛ ʺ ѻ. ʺӈ ͐˞Ѥ ꜙ ⁴ ˺ᴝ╙ 

ʼ ᵛѻ. ⱳ ᵑ ʺ  ԅѤ ̓╥ ˆҵ₮ ˺̓⁄ ҍ  ᾐ╙ ͙ר╖ᴛ ỪѤѻ. 

♅♇  ♆ᶴʷ ↑: ♣ᶷʺ╥ ⁵ ╘ ˺♬╙ ϿᵙѤ ˦(╪ԅ ╥Ợ˺♬▫Ѥ ▫ᾐ̓ ѻᵐ ʺ ҵ 

Ḛῷө⁴‒ ѻ)╪ ῷѱג ╥˸╙ Ͽ̆ ʺ Ѥ ˦╪ѻ. ᶷ ╙ ủ Ṓᶔ ♣ᶷʺ╥ ♬ Ἓ╙ 

ᾔʻ ˭ ♇ Ѥ ╥ ∟ ╘ ἢ ὡ ′╪ ᵤ╛╙ ῼ ὡ ▓ѻ. ╪ױ ─ ͙╪ת ╙  ⁴ 

ѻ‚  ͙ḹ╙ Ợ↔  ὡ ▓╖ᶒ, Ҩ ╪ ͙ḹ, IDEA ᴛ  ˉ╘ ҵ̯ʺ ҍ ♠╪ѻ. ᶴ″Ṓѻ 

♩╘ ╫ᶘ╖ᴛ ‒ ѻ. 

̬Ɑ Ӆ ╢ở ˷♩ ̐♩ ở↑: ̯ⱳ ӈ ♪͐ Ḣᾏ╘ ỢΌ⁄ ӻג ѻᵎ͙Ѥ ּתᵣ ѻַר͙ א 

ṪἍ(MCA), бּתּשҵ(argument map), ṉ  ṪἍ(TOC), ẋ↔ ╫ ṪἍ Ӯ╪ ▓ѻ.  

͍˛╢  

ѻ╛╘ ⁴ױ ˿ Ṓ  ᴛⱡ ⁄ ♠↔ӇѤ ͐˞╥ ╪ѻ. 

ǒ Conservation Evidence database: Ṓ♣ ҿ╥ ̓⁄ ҍ  ᶷἌ ӈ ͐˞ᵑ ὡ︡ ̆ 

⅝– Ѥ ҥ╪ ḽ╪ᾅ╪ѻ(Sutherland et al., 2019). לⱠṊᴛ ̕ᴐӈ ҿ╙ ᶛӎ ᶛῷ 

Ϯ╥ לⱠ "ᾎеᾎᾅ"ᴛ Ṫᵆ ѻ. 2024Ц 2∩ ͙תּʺ24 ,ר Ṫᵆ̱(taxa) ֞Ѥ Ἄᾏּת⁄ 

̕  ͐˞ᵑ ὡ︡ ₄ѻ.  

ǒ What Works in Conservation: Ṓ♣ּש˞(CE) ҥ╪ ḽ╪ᾅ⁄ ▓Ѥ ҿ╥ ̓⁄ ̕  ♬Ṓᵑ 

ᵰЦ ˔ᾐ ⁴  ̾╥ "What Works in Conservation( ̓♠╬ Ṓ♣ ҿ)"(Sutherland et al., 

2021)╖ᴛ Ёѻ. ˔ᾐ  ԅᵡѻ ͎ ἶ⁄ ҅˵ ▓Ѥ ᶛӧ ♬Ṓҵ ˤự ͙ѫ╪ ▓Ѥ 

ҥ╪ ḽ╪ᾅᴛ Ⱡ̑ӈѻ.  

ǒ CEEDER (The Collaboration of Environmental Evidence Database of Evidence Reviews): ˿ 

Ṫ‒ᵑ ᶛӎ ῷ↕ᵎѤ 1,920ʺּת ᵙṾ₮ ́♠╬ ּתҵ ᶜᴜ 

ǒ PANORAMA: ᾒᶴ▫ʺ ᴛⱡ ᵑ ֿב ᶒ Ḥ⇔ ḕᵑ ἒᶘ Ѥ Ḣᾏ╖ᴛ ˿ ╙ ̑┬ ̆ 

ӇỰ͝ ὡ ▓ѻ.  

ǒ RESTOR: ▫⁷ Ṓ♣ɟṓ∟ ᴛⱡ ⁄Ἄ תּ ╘‫ ᵑ ̑┬ Ѥ ҥ╪ ḽ╪ᾅ 

ǒ Metadataset: ̓  ᶹ╥ ₡  ҥ╪  ᶛ╛. לᴛ ░ꜙ ̕ᵙ₮ ̕ᴐӈ 15,000ˌ ╪Ữ╥ 

̓ ͙(effect size)ᵑ Ⱡ̑ ѻ. 

https://www.conservationevidence.com/
https://www.conservationevidence.com/content/page/79
https://environmentalevidence.org/ceeder/
https://panorama.solutions/en
https://restor.eco/
https://www.metadataset.com/
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ǒ ♬ ỢΌ̓ ̕ᴐӈ ̯ ♠╬ бᶷ, Ἄ♠, Ṓ̆Ἄ ḓ ͎ Ω ᶷˠ╪ ▓ѻ.  
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⁷Ό Ἄᾏּת ṓ∟ ᴛⱡ ⁄ Ἓ̑ ᴎᶔ ╬ʼ ҿ╪Ϯ ▫⁷ Ữ╖ᴛ Ἰᾒɟ Ἰӈ Ỹ ♠ 

ʺ ᵑ ̓♠╖ᴛ ṓ∟ ̆ ͎ Ữ ᵑ ́ἶ ┬ּת ‒ ѻ. ἝṨᶜ ᵑ ἐᶘ ˭ Ἕ↕ᶔ Ỹ , 

Ṓ♣, ּ⁵תỢ  ̕ᴐ ꜙᶜ ᵑ ҀἛ ͙ ─ Ⱡ̑ ╙♩ר͙  Ѥ Ἓ̑♠╬ ṓ∟ ́ ╪ Ἅ╪ 

ӈѻ. Ἐ͔ᵆ Ṓ♣╥ ᵱד⁄Ἄ ṓ∟╥ Ἓ̑ ⁴ṨѤ Ἐ͔ᵆ⁄ ⅝  ̯ ♠╬ Ỹ  ͙ѫ╙ ˇ  

⅝אַ  Ἄᾏּתᵑ ◓ ⱳ  ὡ ▓Ѥ ѫᴏ⁄ Ҁᴎ ▓ѻ. ₉ᵑ ө‡ Ἐ͔ᵆ╥ ᵿ╪ ͕̑⁄ ַא⅝  

˒Ḷ ṓ∟╪ ᶜ ױ╪ ╪ᶔ, ṓ∟ ̓♬⁄Ἄ ṓ∟ӈ ˒Ḷג  ᶜ♠╙ ̓♠╖ᴛ ҀἛ  ὡ ▓ҵᴜ 

‒ ѻ. ⁴͙⁄Ѥ ⁷ ˒Ḷ╥ ♠ ︣╙ Ⱶַא ̆, ᾏỸ╥ Ἓ◑╙ Ḣּת ᶒ, ♇ἌἛ 

ҿᶹ̱╪ ҹῷ₡˭ ̆, Ựө╪ ♠♥ ̆ Ṫ  ᵿ╪ ҿ╙  ὡ ▓˭ Ѥ ˦╪ ӈѻ. 

ἝṨᶜ  ἒ♬ Ω⁄ҵ ̑ ╥ ̑┬ӈ ẋ♣╙ ὡᵞ ᶔ ל⅝ ╪ ́̕▫ ͎ᴹ╥ ל╬╥ᾏ╙ 

̆ ̆ ⁴═╙ и▀ ὡ ▓ѻ. 

⁷ Ἄᾏּת ̢╥ ∟╬╪ ӈ ─ ╙ Ὸ   ˺ ̆ Ⱡ˞ ‒ ѻ. ─ ╪ ⁴♣  Ữ ⁄Ἄ 

▫⁷ Ỹ ́ᵑ ṓ∟ ᶔ ᾒ  ὡḗ⁄ ′ѻ. ₉ᵑ ө‡, ᵸ͎ᴛẄ ṓ∟╘ Ṭḹ Ḷᶜ̓ ᵸ͎ᴛẄ 

ˌʼ╙ ַאѾ  ⁄ ᾎ▬ ‒ ᶒ, ╪˦╪ Ṭʺѫ ѻᶔ ּ⁷▫ ╥͔ת Ỹ ́ᵑ ͎ҍᴛ Ṓ♣ Ѥ 

˦╪ ΅ җ ┬╫ ̆ ẋ↔ ═♠╪ѻ. 

͐♪ ṓ∟╘ Ѿ́♠╖ᴛ ת⁷Ό Ἄᾏּ ╘ז ╪ ‒ ѻѤ ░◑╪ᶒ, ͎ ᾔ╘ ḕᴛ ἝṨᶜ  

ἒ♬╪ѻ. ╪ױ  ♪͐ Ḣᾏ╘ ̯ⱳ ӈ ́♠╬ Ḣḹᴝ╙ ᵡᴐ ⁴ Ṫ  ♬Ṓ⁄ ░ʻ  ╥Ợ 

˺♬̓ ♠╞ ̕ᵙ(adaptive management)ᵑ ᾒ ⁴ Ỹ ♠╖ᴛ ּתἶʺѫ  ˺̓ᵑ ϾѤѻ. 
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⁴ῶ Ἁᾌּקᵎ Ṑ∙ ѡ ѻ˾♅ ♥͍ ḟḶ: 

 
 

  

₂⁮/Ἁᾌּק/˼̒ ῴ: Ṩּת ἐ♬ ̆ᴎ Ợ : ̓˞ Ỹ ́ Ṫ , ◓ Ἓ, Ḉמ ˿̕ ṉ  ʺ 

₂⁮ Όῳʷ͖: ◑ ꜙ  ⱳỢ: ּת , ὡᶷ , Ỹ ♠ ︣ ʺ 

╧ ̒˾■ ̒⁭: ̓♬ ♣ḙ⁄ ˢ  ╪ ́̕▫₮ ♣ᶷʺᵑ Ὸ ̆ ̕⁴ᾎ  Ḋ╥ᾏ̓ ♣ᶷʺ ⁴ ┬ҵל ╥תּ 

SMART Ἒṥᶙ  Ἇ♩: ♬̓ ҀἛ╪ ʺѫ  ἝṨᶜ ᵑ ḕ ╖ᴛ Ṓ♣Āṓ∟╥ ↕ἐὣ─₮ ̓‰ᶜ  Ὸ 

Ἒṥᶙ  ѽἘḶ ῴ: ̓ ♠ ͐˞₮ ╪ ᵑ ḕ ╖ᴛ ♣ר ˌḛ 

Ṑ∙ ᴘ♬  Ἇ˾: ◑ ⱳỢ ˺̓ ḓ ╪ ́̕▫ ╥˸ ꜙ  

1 

2 

3 

4 

5 

6 

Ṑ∙ ˾  ˉḘ: ἝṨᶜ  ҀἛ╙ ─  ἝṨ ᾒ  ́ , ̓‰Ā▐ᶴĀ▀♬ ˌ̖ 

♣ˡ ♆ץ ˉḘ: ♩ˤ╙ ─ תּ  , ᴛ  ╥♬ ╬ג▐ ,

Ṑ∙ ᾋ□: ́  ╪  ḓ ˌ░ ᾒᾎ 

ˉ█ Ἐ̎ ⁭ṥ ʷ: ṓ∟ Ἓ̑ ⁴Ṩ ⱳỢ: Ỹ ♠ ṓ∟ ἝṨᶜ ₮ ẋ̪ ⁴ ˺̓ᶹ ʺ. 

 

Ṑ∙ ˾  Ὕ♩: ♩ˤ ♬Ṓ⁄ ░ʻ  ὡ♬ ▬‰: ♠╞ ̕ᵙ(adaptive management)⁄ ♩ˤ ҥ╪  Ợ↔ 

ѻ˾ ᶴἉ : ⱳỢ ˺̓, ♣ר, ╪  ͙ᴜ ┬ּת 

7 

8 

9 

10 

11 

12 
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1. ₂⁮/Ἁᾌּק/˼̒ ῴ 

ṓ∟ ◑ἵᵑ ἐ♬  ԅѤ ṓ∟ Ἓ̑╙ ֿב  ὡҵ, Ḣ  ὡҵ ▓Ѥ ▫⁷╥ ̓♬╪ 

ḛỸ Ѥּת Ὸ ‒ ѻ. ṓ∟⁄ ♠╬ ◑ἵה ̑ ♠ ˌ░̓ ͎ Ω ╬ʼ╥ ṓ∟ ҿ╙ 

ӞḚ ̆ Ṓ₰ Ѥ ▫⁷╥ ̓♬╪ Ⱶ◓ Ѥ ̐╪ѻ. ▫⁷̓ ⱳ ᵑ ╪ᴴᶒ ▬‰ ᶔ 

"▫⁷ҿ ͙ḹ(Building with Nature, BwN)" ╥ ∟ ⁄ Ṩ ᶒ, ṓ∟ ▬‰╪ ṕӰ ▫⁷╥ 

⁵ҿἛ̓ ּת ╪ ́̕▫╥ ╪╫╙ Ṓ₰ ˭ ѻ. 

■⁴Ҽ ͖Ḷ(Building with Nature, BwN) ∙ : 

"▫⁷ҿ ͙ḹ"╘ ⁷Ό, ˆ, Ừʻל, ҵᾎᵑ ─  ᶹ ̕ᴐ ╬  ἒ́╥ ͙ṕ ⅝ἵᴛ ▫⁷ ג

͙ḙ ḹ╙ Ѥ ♪͐ Ḣᾏ╪ѻ. ▫⁷╥ ╙ ↔ ⁴ Ỹᶹ ѻ‚Ἓ ṓ, ˿Ⱡ, Ợ  

♣ ⁄ ╪ ӈѻ. ṓ∟ Яᴏ╙  ԅѤ ▫⁷ҿ ͙ḹ(Building with Nature, BwN) ∟ ╙ 

ᾒ תּ ˭ ᶒ ἐ♬ӈ ◑ἵ⁄ Ͽ◓ӈ ⁵ҿἛ╙ ˞ᾅᵎѤ ˦╪ ῷѱר♣ ג♠╖ᴛ 

↔ ‒ ѻ. 

ױ╪  ♪͐ Ḣᾏ╥ ᾒⱠ ₉ᾎѤ ⁷Ό ṓ∟⁄Ἄ ῷṖ ὡ ▓ѻ. ᾏӈ ⁷Ό╙ ṓ∟ Ѥ 

ᾒ  ʺѫ  Ḣḹ╙ ╪ױ  ᵱד⁄Ἄ ἒᶘ ▫ᶔ ♠ᶹ╙  ̐⁄ ᾢ╘ ѻ╛ ḕז, ҵ, 

ᵆʺ ♩ֿב♠╖ᴛ ▫⁷ᾅᴁ˭ ◓ṪḤ ˭ Ѥ ˦╪ѻ. ╪ױ Ỹ תּ ᴛ╖ר♣  ́ 

ἵ ╙ה̪ Ѥ ҿᾎ⁄ ▫⁷̓ ‚⁄ ꜜ╘ ◑ἵᵑ Ựᴛ╪ ⱳἛ  ὡ ▓ѻ(De Vriend et 

al., 2014; Ecoshape, 2020). 

֞ ѻᵐ ₉ᾎѤ ╬ҵЛᾎῷ ӥᵢ(Demak)⁄Ἄ BwN ᴛⱡ ⁄Ἄ Ợ↔  ♪͐ Ḣᾏ⁄Ἄ 

╙ ὡ ▓ѻ. ԅ ᵸ͎ᴛẄ Ὤ╪‴ּתᵣ ╪ⱠѤ ᾏ╪ ֿב ӇѤ ⁷Όἐ⁄ ὡʺ ḛỸ  

─ ╙ ˺ ̆▫ ҟṬᴛ ╪ᴴ‡ֿב ̓ ỢḢґ(permeable dam)╙ ˠἒ ₄ѻ. ╪ 

ґ╖ᴛ ♠ᶹ╙ ︡ ̆ ˠˆ ˭ ͌ ╙ ╪ᴷ ὡ ▓ѻ. ͐ ╥ Ữ╪ Ṫ  Ữᾍ ᶔ 

ᵸ͎ᴛẄѤ ▫⁷ᾅᴁ˭ ◓ỸӇ͙ ᾎ▬ ⁴ ὡ₮ ʺ ᾏ╙ ᵢ╙ ὡ ▓Ѥ ⁷╥ ᶹ 

Ḣ‡ᵢ╙ Ἓ ѻ(̰Ⱡᾋּת  ḓ ⁄ ἱ╪ , 2022). 

 

ṓ∟ ◑ἵᵑ ἐ♬  ԅѤ ̓˞ Ỹ ́ Ṫ תּ ╥◓ , ♠/Ỹ ♠ Ἓ, ͐Ḉמ╥ ˿̕ 

ṉ  ₉  Ӯ╙ ̆ᴎ ‒ ѻ. ₉ᵑ ө‡, ̕  ˺̓ᵑ ủ Ṓᶔ ♠ᶹ╪ ᾢ╪Ѥ ◑ἵʺ 

Όἐ ⱳ♬(managed realignment) ⱳ ⁄ җ ♠  ˿  ╪ᵣ(Atkinson, 2001), ᾏתּ▓ ╪

ḛỸ Ѥ ◑ἵҵ Ό Ḣ‡ᵢ╥ ┬ּת ̕ᵙ ẋ↔╪ җ ᵤ╪ ө͙ ԅᶷ⁄ ◓♬♠╬ ╪┬ᴛ 

Όἐ ─  ⱳ♬╪ ᵰᴏ♠╬ ḹ╪ Ӊ ὡ ▓ѻ. Ϯῷʺ  ʺּת ⱳ ᵑ   ּתἶ♠╬ 

⅝ ʺᵙ̕ תּ┬  ὡҵ ▓ѻ(₉:  ḓ Ữҍ♠╬ ὡᶔ ṉ ᴛ ⁷Όἐ╥ ┴ּת Ḣ  ╪ҿ╪ 

₉ỮӉ ԅ). ӻגἌ, ◑ ♠ Ἓ̓ җṬ‡ ẋ↔- ╫╥ ͌ ╙ ̆ᴎ ‒ ѻ. ╪׳ ᾏ╖ᴛ 

ᾒᶴ⁄Ἄ ᾏ╙ ḕתּ ╘‫ ╖ᴛ ◑Ṋ ︣╙ ̆ᴎ ᶒ Ỹ ́ ̆┬╥ Ἓ⁄ ͙ḙ  ṓ∟ 

♪͐ Ḣᾏ╙ ╪Ϟ‡ʾ ὡ ▓ѻ. 



 

 

38 

ᶹᴝ Ἄᾏּת╥ ◓ Ữ ₮ ͙ѫ╙ ṒѤ ˦ҵ ַא⅝ ѻ. Ἄᾏּתʺ ἸӇ‴̆ ҍỮ Ỹᶹꜙ⁄ 

ἐ╪גᶔ Ἄᾏּת ⱳἛ╘ Ỹ ♠╖ᴛ ╪ᴛ∂ ὡ ▓ѻ. ͙Ⱶ Ἄᾏּתʺ ◄ ▬ҿ ̆ ▓ѻᶔ 

˒Ḷ╪Ϯ ₀ᾋּתᵑ ʺ ⱳἛ Ѥ ˦╪ Ṭ ⅝ ˞Ϯ ▫∟ ╪↔╥ ᶔ⁄Ἄ ẋ ═♠▀ ὡ 

▓ѻ(Yozzo et al., 2004). ѥ‡ϮѤ Ự╥ ˌ ὡᵑ ˁ҉  ὡ ▓Ѥ ό ʺ Ṫ  ▓Ѥּת⁄ 

ӻג Ҁפֿג ὡҵ ▓ѻ.  

2. ₂⁮ Όῳʷ͖: ■⁴ɛở ˼♫♅ Ɑ˝ Ἒṥ Ɑở 

תּ ♠, ὡᶷ ♠, Ỹ ♠ Ἓ╙ ̆ᴎ ⁴ ἐ♬ӈ Ṓ ּ⁵ת⁄ ҍ  ꜙ  ⱳỢᵑ 

ᾒᾎ ѻ. ҉ ּ⁵ת ṕ⁷╥ ⁵ҿἛ╙ ╪ ᶔ ╪‡ּתѤ ṓ∟ ˺♬⁄ ҵ∑╪ ӈѻ. לᴛ 

ⱳỢ ‒ Ѥ ṨṪ╘ ἐ  ◑ἵ╥ ⱳἍ Ḹ─₮ ─ , ♠ᶹ Ἓ, ҵ⁄ Я ӇѤ ὡר, 

ᾏ ḓ ♠ᶹ ♠תּ ,װ ♠ ︣(₉: ˒̊╥ Ṫ ), ᾏỸ ̯Ἓ, ˒Ḷ ּ⁵ת╥ ♇Ἄ ̯ⱳ, 

̓˞₮ ◓╥ ‒ỸỸᶹ , ₉ỮӇѤ Ữҍ♠ ὡᶔ ṉ  Ӯ╪ ▓ѻ. ╪ױ  ⅝ἵѤ Ṓ 

Ỹ ╥⁵תּ ♠ ṓ◌Ἓ╙ ╪ ̆, ṓ∟ ˌ░⁄ ҍ  ḙ╞╙ ₉ ᶒ ╪ ́̕▫₮ ἵ Ѥ 

ҥ ַא⅝  ⁵ ╙ ѻ. 

Ṓ ּ⁵ת╪ ἶ ṉ ˿̕ҵ ̆ᴎל  ᶒ ⱳỢ ѻ. ♠ᶹ╥ ‚̓ ᵒ╥ , ּת ᵆ⁄ 

₅ ╙ Ḉ  ὡ ▓Ѥ ╬͐ ⱳʼҍ ּ⁵ת╥ ᵣ, Ḣ Ⱡ ֞Ѥ ͎ Ω ˠἒ ˉ╘ ҍ͋ᶛ ˿̕ ˌḛ 

́ ̓ ⁷Ό╖ᴛ╥ ♠ᶹ ᵒ⁄ ₅ ╙ Ḉ  ὡ ▓Ѥ Ữᵆ Ṓ ˠἒ╙  Ṓ ּ⁵ת╖ᴛ╥ 

ˆᶹ ᵒ ṉ ⁄ ҍ  Ὸ ‒ ѻ. 

3. ̐♩ ♆Ḗ›Ἁ ╧ ̒˾■₫ ♆ᶴʷ ῴ Ḑ ̒⁭ ┘Ҳ 

̓ ┬ᶴᵑ Ὸ ᴎᶔ Ợ ˿Ⱡ♠ ˿╙ ╪ ̆ ╪⁄ ҍ╞ ‒ ѻ. ӻגἌ ṓ∟ 

ᴛⱡ  Ἓ̑╥ ּתἶʺѫἛ╙ Ṓ◑ ᴎᶔ ╪ ́̕▫╥ ⁴ʺ ὡ╪ѻ. ╪ ́̕▫╥ 

╬ᾏ, ₡ , ̕ᾔ Ṫ‒ᵑ ╪ ᶔ ͙ ⁄ ḙ₅  ὡ ▓ѻ. 

╪ ́̕▫ ︡Ѿ╘ ụ‰, ͙ѫ, Ợ ˿Ⱡ♠ ⅝╬, ṓ∟ Ợ‰⁄ Ṓ╪Ѥ ░◑╙ ͙ר╖ᴛ 

Ṫᵆ Ѥ ╪ ́̕▫ ṪἍ(stakeholder analysis, Golder & Gawler, 2005)╖ᴛ Ὸ ‒ ѻ. 

╪ᴅ˭ Ṫᵆ ᶔ Ϯ ϳ ὡ ▓Ѥ ◑ ᶹ⁄ ҍẋ ̆ ̓♠╬ ́ ╙ ὡᵞ  ὡ ▓ѻ. 

ѻ‚  Ṫ‒⁄Ἄ ♣ᶷ╬╙ ѻ Ⱡ♠ Ḣᾏ╖ᴛ ̕⁴ ˭ ⁴ ѻ‚  ̕♩̓ ♣ᶷ ּתᾏ╙ 

ḕ ╖ᴛ ṓ∟ ́ ╙ ˆ ѻ. ֞ ˆ װ⁵ , ⁄ ᾬ ╥Ḉ ▓Ѥ ⁴ᵑ ֿב  תּ ⁴

╪ ́̕▫₮ ̓ἵҍ ӈ ︡Ѿ╪ ♠͏♠╖ᴛ ͙⁴  ὡ ▓Ѥ ּתᾏ̓ ͙ὥ╙ ˇ  ὡ ▓ҵᴜ 

‒ ѻ. ⁵װ ˌḛ╘ ṓ∟ Ợ‰╥ ⁴ױ ᶔ⁄Ἄ ᶛӧ ּ⁵תּ תỢ ₮ ҉̰ ʼ╥ ╥ᵑ 

Ṓ ᴎᶔ ⅝  ὡ ▓ѻ(FAO et al., 2023). 

√▐ὡ╫ ᴆ תּʺ4" (4 Returns Framework)"ᵑ ↔ ᶔ ˿̕ ∟╥ Ўᾕ̓ ̑ҿ 

͙  Яᴏ╙ ֿב ⁴ ╪ ́̕▫ʺ ̕⁴ ҵᴜ ┬ҵ  ὡ ▓ѻ. ╪ױ  ♪͐ Ḣᾏ╙ ὡ↔ ᶔ 

ṓ∟ Ợ‰╘ Ѿὣ  Ỹ ♠ Яᴏ╙ Е‡ Ợ ♠, ˿Ⱡ♠, ♬ᾐ♠ ὡ╫╙ ▀╖ Ѥ ᵰⱠʺ Ӊ 

ὡ ▓ѻ. ╪ ́̕▫ө╘ ˿̕╥ ϱⱠ₮ ͙ ⁄ ҍ  ╪ ᵑ ̑┬ ⁴ ṓ∟╙ ─  ẋ♣╙ 

https://awsassets.panda.org/downloads/1_1_stakeholder_analysis_11_01_05.pdf
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Ζ ὡᵞ ╖ᴛᾬ ṓ∟ Ợ‰╪ ⸗ җ ̛Ḹ─  ˿̕ ᶜ ₮ Ṩ ˭ ѻ. ֞ , ♩ˤ̓ 

ᾋ⁄ ַא♩╙ Ӑ ᴆ▐√ Ѥ ♠╞ ̕ᵙ(adaptive management)ᵑ ʺѫ ˭ ⁴ ṉ Ѥ 

ⱳˠ̓ ╪ ́̕▫╥ ӥḥ⁄ ӻג ṓ∟ ́ ╙ ḛ♣ᾎ  ὡ ▓ѻ. ╪ ḙṓӇѤ ̓♬╘ ṓ∟ 

Яᴏ⁄ ҍ  ╪ ᵑ Дתּתּ ╥▫́̕ ̆ ◑͙♠╬ ᾐ╙ ֿב ⁴ ̺͏♠╖ᴛ ṓ∟ Ợ‰╥ 

ἶʺѫἛ̓ Ἓ̑╙ Ⱡ̆תּ ѻ(Sterling et al., 2017; Dudley et al., 2021). 

4ʷּק Ὕ╨ ᴃ▄−  | 4 Returns Framework  

"4 √▐ὡ╫ ᴆ תּʺ "Ѥ ҍ͋ᶛ(₉: 100,000 ᵎ ╪Ữ) ˿̕⁄Ἄ ṓ∟ ҉Ἓ╙ 

ʺ ̆, ͋ᶛʺ ▬╘ ᴛⱡ Ṩ ˭֒‡ ↕˿ פֿ‡ᶔ ˿̕╪ Дג ̆ ҵ∑╪ ӇѤּת 

ⱳỢ Ѥ ♪͐ Ḣᾏ╪ѻ. ╪ ˌШ♠╪̆ ᾒ↔♠╬ ᴆ▐√ ᴛ ╪ ́̕▫Ѥ Ợ ♠ ὡ╫, 

▫⁷♠ ὡ╫, ◓♬♠ ὡ╫, ♬ᾐ♠ ὡ╫╪גѤ Л ʺּ₅⁵ ת⁄Ἄ ὡ╫╙ ҀἛ  ὡ ▓ѻ. ╪ 

ᴆ▐√ ╥ ̓♬⁄Ѥ 5ʺּת ⅝ἵʺ ▓ѻ. 

1. ˿̕ Ўᾕ 

2. ̑┬ӈ ᾎᾅ  ╪  

3. ˿̕ ẋ♣ ḓ ‰ ͙  

4. ҿ ͙ 

5. ♩ˤ ḓ ᾋ 

ױ╪  ⅝ἵѤ ᾒ♠╬ ͙ʼ( ἵ 20Ц)⁄ ѻ͙ѫ ˿̕(▫⁷ ̯⁵, ˿Ⱡ ̯⁵, ṓ  ̯⁵ 

)⁄Ἄ ̯ ӈѻ. ⁴ױ Ỹ ́ ┬ ⁄ ˢ  ṓὡ╥ ṓ∟ Ợ‰╘ ⱳ♬ ḓ ͙  ̓♬( ҍ 

2Ц ἵ⅝)╙ ˞ ‒ ѻ. 

 

4. SMART Ἒṥᶙ  Ἇ♩: ̬ ♅╧̃ ♩ ʷѨ ᶏ ѽἘ ʷѨ ̃ ᾏ♅╧ᶏ ᾋʹ 

♫ ♅╩ ᶙ  Ἇ♩  

Ἄᾏּת ṓ∟ ἝṨᶜ ᵑ ἒ♬  ԅѤ ˌṊ ἶἛ(Atkinson et al., 2001)╪Ϯ ⱳ ⁄ 

אַ︡ ͙ṒѻѤ Ỹ ♠ ͙ѫ ṓ⁄ ♩╙ Ӑ ♪͐ Ḣᾏ╙ ‒ ѻ. ṓ∟ Ỹ ⁄ἌѤ 

(ᾒֿפ♠╬) Ỹ ♠ ἝṨᶜ ₮ ̕ᵙ ⱳ ʺ ḙӥᾎ ̯ṪӇ‡‒ ѻ. ♣▫╬ Ỹ ♠ 

ἝṨᶜ ╪ӈ ˒Ḷ╙ ᶹỰʺ ⅝ᴠ˭ ᵿ ה ҿ╙  ὡ ▓Ѥ Ἄᾏּתᴛ ḕξѤ Ӯ 

Ỹ ♠ ͙ѫ╙ ṓ Ѥ ♣ ♠╬ ꜙᶜ ₮ ̕ᴐӈѻ. ḙᶔ, ▫╬ ̕ᵙ ⱳ Ѥ ░ꜙ╬ 

Spartinaἶ Ϝ (cordgrass) Ⱡ˞,  ᾏỸ ̕ᵙ, ♠ᶹ ◓Ḥ  Ӯ̓ ˉ╘ ̯ ♠╬ ̕ᵙ 

ⱳ ʺ Ӈᶒ, ╪Ѥ ͎ ▫ ʺ ᶜ ʺ ӇѤ ˦╪ ῷѱג Ỹ ♠ ἝṨᶜ ᵑ ҀἛ ͙ ─  

ὡѾ╖ᴛ Ṓῷ‒ ѻ(Bakker et al., 2000). 

‡Ԑ ◑ἵ⁄Ἄ ṓ∟ ֞Ѥ ♣  ˌ░ Ỹ תּʺ  ⁴  ͙ѫ╙ ṓ ᶔ ѻᵐ Ỹ  ͙ѫ╪ 

ˁἵ ˞Ϯ ַאѾӉ ὡҵ ▓ѻ. ╪׳ ᾏ╥ Ữ (trade-off)╪ ḛỸ Ѥּת ᶘ  Ὸ ̆ 

ᾐַא ˭ ủ Ṓῷ‒ ѻ. ₉ᵑ ө‡ ˌḢӈ ˒Ḷ⁄ ᶹ͙̆ ụה◑̓ ҵ ˁὍ ͙ѫ╙ ˇ  

ᵸ͎ᴛẄ Ὤ╙ ⱳἛ ᶔ Ἐ͔ᵆ╥ ᵿ╪ ҿּגתѤ ˒Ḷ╥ ͙ѫ╪ Ữ ˞Ϯ ˁἵ  ὡ ▓ѻ. 
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ᾏ╥ Ữ ׳╪ ╪ ḛỸ Ѥ Ữ וֹזᶔ ҍỮ ͙ѫ╥ ἵἛ̓ ḕג╪  ѻ╛╖ᴛ ҉ Ṓ 

ủ תԐ ͙ѫ╙ ₄Ѥּ‡ ˞̓ ╪⁵תּ Ṓᶔ ˺♬⁄ ҵ∑╪ Ӊ ὡ ▓ѻ. 

ἝṨᶜ ᵑ ᶘ ̆ ̯ ♠╖ᴛ Ἕ↕ᶔ ḕוֹז  Ỹ  ͙ѫ╙ ṓ∟  ὡ ▓Ѥ ♠♥  ṓ∟ 

ⱳ ᵑ ἐ  ὡ ▓ѻ.  

 

5. Ἒṥᶙ  ѽἘ ḟḶ ῴ: ̐ ♅ ╧ ᵎ Ḓ ╓ᴘ ♆ץ ˉḘ 

ἒ♬ӈ ἝṨᶜ  ҀἛ⁄ ⅝  ̯ ♠╬ ⱳ ᵑ ˌ̖ Ѥ ♣ר╙ ὡᵞ ѻ. ͐˞ᵑ ḕ ╖ᴛ 

ἝṨᶜ ᵑ  ḞῷʺѤ Ѿ́ᴛἌ ⅝  ˺̓ᵑ ʺⱨ₤ ὡ ▓Ѥ ⱳ ᵑ ῼῷЁѻ. ҉ 

ⱳ ₮ ̕ᴐӈ ᶛӧ ʺ♬̓ ─ ╙ Ὸ ѻ. ╪ԅ Ϯ╥ ♣ר╙ ̯Ἓ Ѥ ṓὡ╥ ⱳ ᴛѤ 

˿̕ ṉ˿, ᾏỸ ̕ᵙ ḓ ͎ Ω Ỹ ́⁄Ἄ ╬ӈ ⅝⁄ ᵭ ͙ ─  ˌ░ Ӯ╪ ▓ѻ. 

ᶙ ʺּת ṓ∟ ⱳ ᵑ ῷמ⁄ ἒᶘ ₄ѻ. ╪ױ  ˌṊ ⱳ Ѥ ͎ ▫ ʺ Ϯ╥ ἝṨᶜ ʺ 

ӇѤ ˦╪ ῷѱג Ϯ ╪Ữ╥ ⱳ ʺ ᶛ⁴  ʺּת╥ Ỹ  ṓ∟ ἝṨᶜ ʺ ҀἛӇѤ ˦╪ѻ. 

  

SMART ͖כ 

ṓ∟ Яᴏ╥ ̓ᵑ и╪ᴎᶔ ἝṨᶜ ᵑ ἒ♬  ԅ ̯ ♠(Specific), ♬ 

ʺѫ(Measurable), ҀἛ ʺѫ(Achievable), ᾒ♠(Realistic), ᾎʼ Ⱡ ♠(Time-

bound)╪גѤ 5ʺּר͙ ת(SMART)╙ רὡ ‒ ѻ. ╪⁄ ӻג ◄ ὡᵞӈ ἝṨᶜ ╥ ₉Ѥ 

ѻ╛̓ ˉѻ. 

1.  5Ц ╪Ͽ⁄ ˒Ḷ╥ 50%ᵑ ṓ∟ ⁴ ᶹỰ╥ ᵿ╪ ҿ ḓ ᾏ╙ ─  Ἄᾏּת

ᵑ ӞḚ ѻ. 

2. ₀ᾋּת ᶔ♠╙ 50% ◑ ⁴ 5Ц ╪Ͽ⁄ ─͙⁄  Ἐ͔ᵆ 1ꜙ⁄ Ṓ͔▫ᵙᵑ Ⱡ

̑ ѻ. 

3. ♠ᶹ ̯Ἓ╙ ˌἐ ⁴ ♇Ἄ ҿᶹ̱╪ ҍỮ ּ⁵ת⁄ ҹῷ₡̆, Ἐ͔ᵆʺ ᵿ╪ᴛ Ừ

͙⁄ ♠  ꜙ╖ᴛ ̱︡╪ ̯ἛӇ˭ ѻ. 

4. ‚ᾏ◑╙ Ḍᶹ ԅ ᶹỰʺ ὸ ὡ ▓Ѥ ‛╘ ὡ⁵╖ᴛ ♣ Ѥ Ḣᾏ╖ᴛ 1Ц ╪Ͽ⁄ 

̓♠╬ ᵣⱳ ᾏּת ӎ ̐╙ ṓ∟ ѻ. 
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6. Ṑ∙ ᴘ♬  Ἇ˾ 

̓♠╬ ṓ∟ ́ ╙ Ἕ↕ᴎᶔ ᶀ♇ Ợ‰╙ ἒ́ ‒ ѻ. ἒ́Ѥ ◑ ⱳỢ₮ ╪ ́̕▫ 

╥ ̓♬╥ ˺̓ᵑ ѻ. ╪ԅ ̓ ♠ ╪ ₮ ╪ ́̕▫╥ ╥˸╙ ꜙ ⁴ ṓ∟ Яᴏ╙ 

─  ꜙ ♠╬ ᴆ▐√ ᵑ ˌḛ ѻ. ṓ∟ ◑ἵ╥ Ỹ ♠ ṓ◌Ἓ╙ ˺  ὡ ▓ҵᴜ ˌ░ 

ҿ╙ ⱳ♬ ╪ ╥תּ ̆ ́̕₮ ↕ἐὣ─⁄ Ṩ ˭ ⁴ ṓ∟ ҿ╪ ̓♠╖ᴛ 

ᶜ ᵑ ҀἛ  ὡ ▓˭ ἒ́ ѻ. ֞ , ○◓♠╬ ϱⱠ₮ ͙ ᵑ Ὸ ⁴ ṓ∟ ́  ἶתּ ╥

ḓ Ἓ̑ ʺѫἛ╙ и▀ ὡ ▓Ѥ Ợ♣ ́ ҵ ὡᵞ  ὡ ▓ѻ. 

ἒ́⁄ ♠╞ ̕ᵙ  ♪͐ Ḣᾏ╙ ҵ░ ⁴ ♩ˤ ˺̓╥ ʺ⁄ ӻג ὡ♬  ὡ ▓Ѥ ⁴ּתᵑ 

ṕ♠╖ᴛ ṉ͙ ,סּ .ᵦῷ‒ ѻ תּ□ Ѥ ˦ҵל Ѥ Ữ ╙ ὡ↔ ̆ ṓ∟ ˺̓ᵑ ♠  

ὡ ▓ҵᴜ ♠╞ ̕ᵙʺ ↔╪ Ѥ Ḣתּ ╖ᴛ ἒ́ ‒ ѻ. 

7. Ṑ∙ ˾  ˉḘ: Ἒṥᶙ  ѽἘ╖ ⌐  Ἒṥ ᾏ  ˾  

Ợ‰ ἒ́ ̓♬⁄Ἄ Ὸ ḕ ╙ר♣  ╖ᴛ ╪ⱠѤ ꜙ ♠╬ ṓ∟ ́ ╙ ὡᵞ ‒ ѻ. 

ꜙ  ́ ╘ ἝṨ ▬‰╙ ἒᶘ ̆, ▐╙ ҉ ᶒ, Ὸ ʻʻ ᾒ ╙ר♣  ͙ ─  

▀♬╙ Ѥ Ӯ ̯ ♠╬ Ͽ↔╙ ҅ῷ‒ ѻ. ʺѫ ѻᶔ ╬ᴏ, ◑ẋ, ▫◓ ˉ╘ ṨṪҵ 

⁴ ‡Ԑ ▫∟╪ ⅝ ♬˺ תּ ѻ. ꜙ  ́ ╙ ὡᵞ  ԅѤ ᾒ ḛỸ ⁄אַ   ὡҵ 

▓Ѥ ᶷⱠҵ ̆ᴎ ⁴ ₉Ữ  ᶣ  Ữ ⁄ ҍ  ὡ ▓Ѥ Ợ♣ ₉Ḣ♠ ♪͐ Ḣᾏҵ ᵡᴐ ‒ 

ѻ. 

ṓ∟ ́ ╘ ҉Ἓ Ѿ́⁄Ἄ Ὸ  ╪ ́̕▫ ḓ ҿḙ▫₮ Ζ Яᴏ ⁴ ˌḛ ‒ ѻ. 

⁴  ♪͐ Ḣᾏ╖ᴛ ѻ‚  ̕♩╙ ̆ᴎ ̆ Ợ‰╙ ̖♠╖ᴛ ╪ ᶔ ́ ╪ 

Ṩ ́ ∟ѻ. ṓבֿ ╘ Ợ‰⁄ ⁴ Ѥ ы̯Ϯ ꜙ ♠╬ ʺ╪ӥᴛ ↔ Ѥ ַא⅝  

ᶷἌ╪ѻ. ӻגἌ ́ ╪ ᶘ ‒ ⁴▫ ♣∟╪ Ợ‰╥ ᶜ ᵑ Ὸ ̆, ⅝  ⱳ ᵑ 

╪ ᶒ, ╥Ợ ˺♬╪ ⅝ Ὸ ╙♩תּ  ̆, Ợ‰ Ἓ̑⁄ ὡ♠╬ ◓♬ ⅝ˠ╙ ʺѨ  Ṗ 

ὡ ▓ѻ(Beeston et al., 2023). 

8. ♣ˡ ♆ץ ˉḘ 

ṓ∟ ́ ╪ Ἓ̑♠╖ᴛ ◄ ֿב Ӈ̆ ▓Ѥּת ╬ ᴎᶔ ╙ ♩ˤ  ὡ ▓Ѥ ꜙ ♠╬ 

תּ ⅝ל ԅѤ  ╙ר♣ .ѻ ‒ ╙ר♣ תּ ♬ , , ▀♬╙ ♬╥ ‒ ѻ. 

ἝṨᶜ ᵑ ♬╥ ̆ Ỹ  ṓ∟ ╙ ♩ˤ Ѥ ▀╘ Ἄᴛ Ḍ♪ ˭ ⁷˺Ӈ‡ ▓ѻ. ╙ 

♩ˤ ‒ ἝṨᶜ ʺ ̯ תּ ╙♬▀ ╬♠ ᶒ ◄ ╪ᴴ‡ⱭѤּת ʺ  ὡ ▓ѻ. ╪ԅ Ợ↔ Ѥ 

Ḣḹ╘ Ợ‰╥ ꜙᶜ ⁄ Ṩ ‒ ̆, ╪ ♥♠ ╘↔ẋ ,תּ בֿ ,תּ  ̓♬⁄ ⁴ʺ 

Ṓ◑ӇѤּת ┬╥ ѻ. 

♩ˤ ּת Ѥ Ợ‰╥ ̓‰ᶜ , ṓ∟ ַא╬ ҉ Ỹ ́, ◑╥ ̆┬  ⱳˠ⁄ ᵭ˭ 

ⱳ♬ ᶔἌ ἐ ѻ. ♩ˤ╘ ˌ░ ♣ ᴛ ֿב ѻ. ֞ , ♩ˤ ᾎ ּת Ѥ ṓ∟ ҿ╪ 
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╪ᴴ‡ּתѤ ̐̓ ͎ᴅּת Ώ╘ ̐⁄Ἄ ˌ░ ◑̓ ҍⱳ ◑╙ ẋ̪ ‒ ѻ. ╪ᴅ˭ ẋ̪ 

ṪἍ ⁴ ṓ∟ Ợ‰╪ ᶜ ᴛ Ѥ Ỹ  Ữ  ҀἛ⁄ ͙⁴  ‚╥ ὣ ╪ᵑ ♬ ѻ. 

ҥ╪  ὡ︡╘ ᾏỸ ⱳỢ, ♇ἌỸᶹ ⱳỢ, (ή‡ʺѤ) ⱳᵆ ὡ ḓ (ᵿ╪) Ḍҵ ʺ, Ἄᾏּת ╪↔ 

ᶛѱ ᵠ Ӯ ̓ ↔╪ ╙ӻᵎѤ ♪͐ Ḣᾏ ╙ר ̆╪♠ ѻ. ṓ∟ӈ ּ⁵ת⁄ Ữ‰♠╖ᴛ 

⅝אַ  Ỹᶹꜙ╙  ὡ ▓Ѥ ₅⁵╪ Ӈ‡ ▓ѻᶔ, ╬ʼ╪ Ợ↔ ҵ ӇѤּת Ỹʻ  Ṗ 

ὡҵ ▓ѻ. 

ʺѫ ѻᶔ, ר ӈ  ּת ⁄ ӻג Ỹᶹꜙ̓ Ἄᾏּת╥ ╙ ♩ˤ ‒ ѻ. ╪₮ 

̕ᴐ ⁴, ҿῷᾎῷ-ҍ‚ל Ự ╪ҿ˿ᴛ Ўᾕ(East Asian-Australasian Flyway 

Partnership)╘ EAAF ̰ ʺ↔  ᶹỰ ♩ˤ ḓ Ṓ̆ ּת ╥ ˌḛ╙ ̾◑ ѻ. 

♩ˤ ҿ╙ ─  ♣↔ ▫͔ ᵒ╙ ⱳἛ ˞Ϯ ₉ụ Ṓҵ ⅝ ѻ. ṓ∟ ̓‰ᶜ  

ҀἛ⁄Ἄ ♩ˤ╥ ַא⅝Ἓ╙ ˆⱳ ᴎᶔ ̕ᴐ ♬Ṩ Ṩ , ♬  ░Ό▫, ╪ ́̕▫₮ 

ᴏ ‒ ѻ. ˞ḲБᾅ ́ ⁄Ἄ ♩ˤ╪ ּת Ѥ ⁵ ̓ ▐╙ Ṫᶘ  Ḝ  ▫∟╙ 

═♠╖ᴛ ҉ ̆ ˞ḲБᾅᵑ ⱳ♬ ᶔ Ợ‰╥ ̓₮ ◑͙ ּתἶʺѫἛ╙ и▀ ὡ ▓ѻ. 

 

ѻ╛╘ ⁷Ό ᾋּת Ỹ ́ ṓ∟ Ợ‰ ּת ╥ ₉ᾎ╪ѻ. ҉ ּת Ѥ ṓ∟ ◑╙ ṓ∟ ♣ ͙רἐ ḓ/֞Ѥ ҍⱳ 

ẋ̪ ⁵̓תּ  ԅ ʺ◑ ┬↔  ♬Ṓᵑ Ⱡ̑ ѻ. Cadier et al., (2020) ḓ Atkinson (2001)⁄Ἄ ʺⱨ₣ ▫ᴮᵑ ♠♥  

ὡ♬ ₄ѻ. 

ἶἛ Ḹתּ ל  

Ỹᶹ ♠ ⱳˠ 

Å Ỹᶹ ꜙᵆ ḓ ѻ‚Ἓ 

Å Ỹᶹꜙ ˌ ὡ, ᶔ♠ ẋ═, Ỹᶹװ 

Å ─ ḚѤ Ỹᶹꜙ╥ Ⱶ◓ 

ᶹᵙ♠ ⱳˠ 

Å ‚̓ ♠ᶹ╥ ᶹᵙ ♠ ⱳˠ 

Å ᶹ╥ Ỹᵙ ♠ ṉὡ 

Å ὡᾔ ♬ 

Å ⱳᵆ╥ Ἕ͙ 

─ ╥ Ṩ◓ 

Å ṓ∟ ּ⁵ת⁄ Ỹᶹ ♠ ─ (₉: ░ꜙ) Ṩ◓ 

Å ╬ʼ⁄ ╥  ἶʺѫἛתּ ╥ ∟▫ 

Å ₡₀ ὡר 
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9. Ṑ∙ ˾  ╧  ᾋ□: ˾  ᾏ  

ṓ∟ ́ ╙ ᾒ ⁄ ₦͛ѻ. ╪ԅ Ἄᾏּת⁄Ἄ Ỹ ♠╖ᴛ Ḋˁ  ṨṪ⁄ ┬╥ ᶔἌ ˌר♠╬ 

ˌ░ ҿ╙ ᾐַא ˭ ᾒᾎ ѻ. 

10. ̄ █ Ἐ̎ ⁭ṥ ʷ: Ἇ♩ җ Ἒṥᶙ ₫ ˷̐ᶶ Ẉ̧ 

ṓ∟⁄ Ἓ̑ ᴎᶔ ṓ∟ ˺̓ᶹ╙ Ḉᵙ ♬  ἝṨᶜ ₮ ẋ̪ ⁴ ▀̕Ἓ ▓˭ ʺ ‒ ѻ. 

ṓ∟ Яᴏ╥ ̓Ἓ╘ ♬ ἝṨᶜ בֿ ₮ ṓ◌ ˭ ⁷˺Ӈ‡ ▓ѻ. ַא ἐ⁄ ᵭ Ѥ ˦╪ 

ῷѱג ᶜ  ὡר⁄ ᵭ  ˺̓ᶹ╙ ⱳỢ ‒ ѻ. ₉ᵑ ө‡, Spartinaἶ Ⱡ˞╥ Ἓ̑ ⁴Ṩᵑ 

♩ˤ Ѥ ˦╘ Spartinaἶ╥ Ⱶ◓ ⁴Ṩᵣ╙ ῼᴎת Ỏ, Ἐ͔ᵆ╥ ᵿ╪ ҿּתʺ Ӈ̆  

₀ᾋּד̱ ת╪ ◓ˠӇѤ Ӯ Д╘ ╥Ḉ⁄Ἄ ˌḶ╪ ˠˆ ˭ ṓӇ‴ѤּתѤ ῼ ὡ ′ѻ. 

"͙ѫ♠ Ἓ̑"╘ ҉ Ỹ ́╥ Ỹ ♠ ͙ѫ╪ ṓӇ‴Ѥּת ʺ Ѥ ַא⅝  

ˌШ╪ѻ(Atkinson, 2001). ₉ᵑ ө‡, ⱳʼҍ Ἄᾏּת╥ ᵿ╪ Ợᾈ ּת∟, ҵ ▬↔ ˁὅ, ὡֿפ 

ˌἐ Ӯ╥ ͙ѫ╪ ṓӇᶔ ͙ѫ♠ Ἓ̑╪̆ג  ὡ ▓ѻ. ♩ˤ Яᴏ╘ ּסʻ♠╬ ⅝╬╙ 

Е‡Ἄ ̛Ḹ─  Ỹ תּ  ᵑ ̖ ‒ ѻ. Spartina ἶ╙ Ⱡ˞ ⁴ ˒Ḷ╙ ṓ∟ Ѥ 

Ợ‰╪גᶔ, ░ꜙ╥ ┬ᶴ ֞Ѥ ◓ҵ░╙ ♠ Ѥ ҿᾎ⁄ ṓ∟ӈ ˒Ḷ╥ ♇ἌỸᶹ ̯Ἓ̓ 

ᵿ╪ ҿ╙ Ѥ ⱳᵆ ˌ ̱╥ ṓ̈́ᵑ ♩ˤ ‒ ѻ. ͙ Ἓ̑ҵ ַא⅝  ╪ᵣ ͎ Ἓ̑תּ

‬ᵡϮ ּתἶӇѢЈҵ ַא⅝ ѻ. ╪׳ ᾏ╖ᴛ ̖♠╖ᴛ ♪͐ ‒ ♠╬ ʺᴛ ╪‡ⱨ 

ṓ∟ Ợ‰╙ ̕ Ѥ ꜙᶜ ⁄ Ṩ ̆ ◑͙♠╖ᴛ Ἓ̑ Ѥ ˌ░ ҿ╪ ʺѫ ѻ. 

̰ⱠỸ ṓ∟ (Society for Ecological Restoration, SER)̋  ˌḛ ⁴ ♣ Ἕ́⁄Ἄ ṓ∟ 

Ợ‰╥ Ἓ̑ ⁴Ṩ ʺ⁄ Ợ↔ Ѥ 5Ѿ́ ṓ∟ Ḣᾏ(5-star Recovery System)⁄Ѥ ṓ∟ ▬‰╙ 

ʺ  ὡ ▓Ѥ ᾒ↔♠╬ ҵ̯ʺ ▓ѻ. Ỹ ́ ṓ∟╙ ─ בֿ ◑   Ữ ╙ ʺ ̆ ὣ─ᵑ 

ᵰ͝ ὡ ▓Ѥ ̯ⱳ ӈ ♪͐ Ḣᾏ╪ѻ. ṓ∟ӈ Ỹ Ỹ ר͙ ₮́ ́╥ ┬ỢἛ╙ ʺ ̆ 5♩ 

ᵣ♩╙ ͙ר╖ᴛ ♩ὡᵑ Ṩ⁴ ⁴ ṓ∟ ▬‰╙ ̖♠╖ᴛ ╪  ὡ ▓ѻ. ♣  ʺѤ ᶹᴝ 

̯ ♠╬ Ỹ ́ ἶἛ╥ ˌṊ ʺҵ ʺѫ ἶ♠╬ ˌἐ╙ ҵᶛתּ ⁴  ὡ ▓Ѥ Ḣᾏ╪ѻ. 

ᶜ Ѥ ₰♣  Ỹ ́ ṓ∟╪ּתᵣ, ♬  ͙ѫ ἶἛ⁄ᵣ ַ︡א Ѥ Ợ‰⁄ҵ ♠↔  ὡ ▓ѻ. 

ѻᵣ, ♩ˤ ҥ╪ ᵑ ˭ ὡ︡ ₄╙ ԅᵣ ᾐᴧ  ὡ ▓╖ḃᴛ ˌṊ ◑⁄ ᵭ  

ꜙ ♠╬ ♩ˤ ́ ╙ ᵡᴐ ‒ ѻ(McDonald T. et al., 2016).  

11. Ṑ∙ ˾  Ὕ♩: ║ Ἐ Ḑ ♅╛ ̒ᵖ 

♩ˤ ҥ╪ ᵑ ╪↔ ⁴ ♠╞ ̕ᵙᵑ ᾒᾎ ѻ. ˺̓ᶹ╪ ₉Ữ̓ ѻᵐ ˿↕ ṓ∟ ́ ╙ 

ⱳ♬ ⁴ ⁵ҿ♠╖ᴛ ḙ╞ Ѥ ♪͐ Ḣᾏ╙ Ṓ◑ ѻ. ╪ ́̕▫₮ ̪Ἐ ╥(₉: ⁷ᴗ 

ˤ )ᵑ ⁸‡ ֿב  Ữ ╙ ⱳỢ ̆, ♣ḙ♠╬ ̓‰ᶜ Ѥ ┬ּת ᶔἌ ṓ∟ ́ ╙ ⱳ♬ Ѥ 

ἐ ╥♬ ⁄♣ᵑ  ὡҵ ▓ѻ. Ợתּ  ᶜ ᵑ ҀἛ ᶣ תּ  ˿↕, ˺̓ᶹ̓ ᶜ ╥ 

Ṭ▀ ʺ ḛỸ  ╪┬ʺ Ṩ♠♥  ṓ̯ ⱳ , Ṭ Ṫ  ╪ , ẋ ᾒ♠╬ ᶜ , ₉͙  ᶣ  

ΩṨ ⅝╬(♬Ṩ ♬ ╥ ṉ Ϯ ◓ϱ Ữ Ὸ תּ╬˦ Ѣ‡ אַ ( ͙ ─  ʺ ⱳỢʺ ⅝ ѻ. 

https://www.ser.org/page/SERNews3113
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12. ѻ˾ ᶴἉ :  Ɑᵎ ⌐  ♄  ᶴἉ  

̓♬╙ ḞῷʺѤ ϿϿ ▫Ἕ ˭ ᶷἌ ▬‰╙ ֿב ѻ. ╪ԅ ⱳỢ ▬‰, ἝṨᶜ  ἒ♬, ♣ר, 

╪  ♥ , ⅝  ▫∟ ḓ ⱳ♬ Ợ ╙ ͙ᴜ ‒ ѻ. ♩ˤ ▬‰╙ ͙ᴜ ̆ ˌ░ ҿ╥ 

Ἓ̑̓ ᾒ ҵ ᶛӎ Ṓ̆ ѻ. ṓ∟ Ợ‰╥ ˺̓Ѥ ᾒᶴ▫Ϯ ♬  ░Ό▫ Ӯ ╥Ợ˺♬̾▫╥ 

↔╪ ↔╪ ҵᴜ ╪ ˭ ⅝– ̆ Ḵ⁵ ‒ ѻ. ᶷἌᴛ ᵣөᶔ  ⱳ  ὡ ▓Ѥ 

אַ̈́  ▫ᴮʺ Ӈ̆ ἶ ṓ∟ ▬‰ ᾎ ᶛḸ Ợᴗᵑ ῷṖ ὡ ▓ѻ. ҥ╪ ᵑ ˌḢ ˞Ϯ 

˺̓ᶹ╙ ̰ϿΩ ҥ╪ ḽ╪ᾅᵑ Ѥ ˌḢӈ ♇◑ἵ(ᵙ תּ ᵙ)⁄ ʺ  ὡҵ ▓ѻ. 
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̆ ⁄ṓ∟ Яᴏ תᶜ♠╘ ♣ Ἕ́ ⁷Ό Ἄᾏּ ╥ז ╪  ὡ ▓Ѥ ᾒ↔♠╬ ♬Ṓ₮ ̾̆ Ợ ╙ Ⱡ̑ Ѥ 

˦░ѱѻ. ╪ ז╙ ↔ Ѥ ♣ᶷʺ₮ ᾒᶴ▫Ѥ ▫ᾐ╥ ♣ᶷ ּתᾏ̓ Ѿ╙ ḕ ╖ᴛ Ữ Ṋ ︣̓ ⅝ˠ⁄ 

ᵭ˭ ♠♥ ˭ ὡ♬ ⁴ Ợ↔ ͙ ḕחѱѻ. ╪ ז╙ ̆ ⁴ ḛỸ Ѥ ˺̓⁄ ҍ  ▐╘ ♣♠╖ᴛ 

Ợ↔▫⁄˭ ▓ᾋѱѻ. 
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♫ 3♇. Ṑ∙ ♥͍ ḟᾌ  
 

Ṓ♣ ΌϿ ᾎᵙּנ 

⁸ᾈּקɛⱭʹҊ Ṑ∙/ⱭἘ╖ ⌐  ⱭἊ( Ὕ ̧ ) Ἐ  

⁸ᾈּקɛⱭʹҊ Ṑ∙/ⱭἘ╖ ⌐  ♅ᶶ ở↑ 

⁸ᾈּקɛⱭʹҊ ◐♩Ẉ 

⁸ᾈּק ᾌỵ Ṑ∙ɛⱭἘ 

ⱭʹҊ ᾌỵ ̒ᵖ 

Spartina ἳ╢ ♅ Ɑ♇ 

Spartina ἳ╢ ᶶᵖ♅ Ɑ♇ 

Spartina ἳ╢  Ɑ♇ 
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̐‭ᶙ : ⱭἊ Ἐ(tidal regime) Ṑ/̒ᵖᴘ ⁴ῶ Ἁᾌּק ⱭἘ ֛ѡ Ṑ∙ 

 

♩╢ 

ǒ ♄ἉἘ ᶱ Ҽᶶ: ὡ  ḕѼ⁄ ỢѤ ᶴ ҿᶹ 

(ҍ : >1 mm, ַא : < 1 mm, ἵ : < 0.1 mm).  

ǒ ϬⱭ =  ᵣⱳ⁄Ἄ ʼⱳּͥסּ ,ת ᶹ╪ ẖּתѤ ԅ 

ǒ ⱭʹҊ: ᵣⱳ₮ ʼⱳ Ợ╪ ₅⁵ 

ǒ ῶἍ Ɑ♩(Managed realignment): ⱳἍ( ὡ ̪ )╙ ṓ ͙ ─  ⁷Ό Ḣ‡ᾎἒ

(₉: ḢⱳⱠ)⁄ ╙ Ͽ˞Ϯ Ⱡ˞ ⁴ ╪♣⁄ Ṓ Ӈ‴Қ ּ⁵ת╪ ὡӉ ὡ ▓ҵᴜ Ѥ 

͙ḹ. Όἐ (managed retreat)̆גҵ ѻ. 

ǒ ⱭἊ( Ὕ ̧ ) Ɑ♇: ͙Ⱶ ⁷Ό Ḣ‡ᾎἒᴛ ⱳὡ╥ ᵒ╙ ⱳ♥ Ѥ ˦. ⱳὡװ ⱳ♥

(controlled reduced tide, CRT)̆גҵ ѻ. 

ǒ ҊⱭ(ởᵖ): ‚, Ҁ, ּוֹ▀ ʺ̯תἐ╪ Ӈ‡ ַאᴏ╪ ˆ ˭ ▬↔  ԅ Ḍᶹ╪ ʺ◑ и╘ 

ᶔּͥת ΰ ˭ ө‡₡Ѥ Ữ. ♬͙♠╖ᴛ ḛỸ Ѥ ҍ ᵣⱳ₮ ҍ ʼⱳ. ҍⱳѤ 

15▀ᵡѻ ḛỸ ѻ. 

 

1. Ἇᶕ 

ⱳἍ( ὡ ̪ )╖ᴛ ╬  ˒Ḷ̓ ₀ᾋּתᵑ ͋♬ Ѥ ︣╬ ͙ל♠╬ ὡ Ḹז╪ ḛỸ ѻ. 

ⱳἍ( ὡ ̪ )╙ Ἓ ᴎᶔ Όἐ ⱳ♬ ╬ ˿↕ ͙Ⱶ ⁷Ό Ḣ‡ᾎἒ⁄ ╙ Ͽ˞Ϯ 

Ⱡ˞ ̆, ⱳἍ( ὡ ̪ ) ⱳ♥ ╬ ˿↕ ͙Ⱶ ⁷Ό Ḣ‡ᾎἒ╙ ╪↔ ⁴ ⱳὡ╥ ᵒ╙ ⱳ♥ ᶔ 

ӈѻ(Ausden, 2007; Scott et al., 2012). ͎ ᶜ♠╘ ҵᴛϮ ̪װ╪ ⱳὡ ᵒ╙ Ⱡ Ѥ ỢḢ╪ 

ᵢ  ₀ᾋּת⁄Ἄ╥ ⱳἍ( ὡ ̪ ) ṓ∟╬ ˿↕ʺ ᵤѻ(Ausden, 2007). ⁷Ό Ḣ‡ᾎἒ╙ Ựᴛ 

ԅѤ Ợ ╙תּ  ͙ḙ ᾎἒ̓ зּתᵑ Ṓ ͙ ─  .ᴛ Ͽᵇ ⁄ ˭ ӈѻל 

─ӥ ˉ╘ ┬ᴁ⁄Ἄ ̛Ḹהᾏ╥ ˌ░╘ ₅̰, Ҷ▀, ЛҜ ׳╪ ˭ ҵ░Ӈ‴ѻ(Wolters et al., 2005; 

Rupp-Armstrong & Nicholls, 2007; Scott et al., 2012). ḢⱳⱠ ˉ╘ ѾѾ  ⁷Ό Ḣ‡ ᾎἒ╙ 

₀ᾋּת₮ ˒Ḷᴛ ҍ ᶔ ┬ּת ̕ᵙ ẋ↔╙ ת╪ᶔἌҵ ὡᵑ ᵢ╙ ὡ ▓ѻ. ּס, ˌ░╖ᴛ ╬  

˿Ⱡ♠ ╪╫╪ ẋ↔╙ ̓  ὡ ▓╖ḃᴛ ▫͔ ּת∟ ˺♬╙ Ͽᵜ ὡ ▓ѻ. 

 

2. ỵᶶѸ‗Ἐ› ḅ ѡ ₂ › Ҋ  ͍˛ 

ử› ḅ ѡ ₂ : ⱳἍ( ὡ ̪ )╪ ṓ∟ӈ ּ1 ╘⁵תЦ~3 Ц Ͽ⁄ Ἐ͔ᵆ ˌ ὡʺ ּשʺ ͙ 

ᾎ▬ ѻ(Slavin & Shisler, 1983; Brawley et al., 1998; Atkinson et al., 2004; Natuhara et al., 2005; 

Badley & Allcorn, 2006; Armitage et al. 2007; Mander et al., 2007; Elliot, 2015). ⱳἍ( ὡ ̪ )╪ 

Ἓ Ӈᶔ ̱︡/̱ד╘ ͎♣̓ ẋ̪ ⁴ ṉ  ὡ ▓ѻ. ₉ᵑ ө‡, ▀ṕ ₡Ợ ⁄ἌѤ ʼ  ⁄תּ

ⱳἍ╪ ᾎ▬Ӈ▫ Ἐ͔ᵆ╥ ὡʺ 5Ḥ ּשʺ ₄̆(Natuhara et al., 2005), ₡ᵙ(₉: תּם | Aythya 

ferina)Ѥ ᶹ֓Ự(ᶹ֓Ỷ̓ | Charadriidae)₮ ʻꜙ ҵ⅝Ựᵆ(ҵ↓̓ | Scolopacidae)ᴛ ҍ Ӈ‴ѻ. 
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Ἄᾏּת ἐ Ѥ ꜙᵡѻ ѻᵑ ὡ ▓ѻ. ₉ᵑ ө‡, Ḉ̰ ᵙ ѱῷ╥  ṓ∟ּת⁄Ἄ 

willet(Catoptrophorus semipalmatus) ̓ dowitcher(͛Ṩᵙҵ⅝ἶ)Ѥ Ўᵐ ˒Ḷ╙ ἐ  ,ᵣתּ

godwit(Limosa ἶ)₮ ҵ⅝Ựᵆ(sandpiper | Calidris ἶ)Ѥ ᶹ̓ ˒Ḷ╪ Ἆ╬ Ἄᾏּתᵑ 

ἐ ѻ(Armitage et al., 2007). ⱳᵆ Ἄᾏּתᵑ ⱳἛ  ԅѤ Ḵᾏּת₮ ᵿ╪ ҿּתʺ Ữ (trade-

off)  ὡҵ ▓ѻѤ ♩⁄ ┬╥ ѻ. 

ᶱ Ҽᶶ› ḅ ѡ ₂ : ♇ἌἛ ҍ ᶴ ҿᶹ╘ ẖᵎ˭ ̱︡╙ Ἓ ⁴ 2Ц~5 Ц ╪Ͽ⁄ 

" ⁷" ˒Ḷ╥ ẋᾌ ẋ̪ ⁵̓תּ  ⁴ ẋᾌ  Ỹᶹ Ḍҵ ὡר⁄ ҵҀ  ὡ ▓ּתᵣ(Mazik et al., 

2010; Malcom Ausden, pers. comm.), ̱︡ ̯ⱳʺ ₰♣  ḛҀ ᴎᶔ ὡᾕ Ц╪ ˢᵜ ὡҵ 

▓ѻ(Craft & Sacco, 2003; Reading et al., 2008). ▀ṕ ₡Ợ ╥ ṓ∟ӈ ˒Ḷ⁄ἌѤ ⱳὡ ᵒ╪ 

ṓӈ  ͩӻ̯ʺ ѻᶛᵆ₮ ₇Ự↕̓ᴛ ҍ Ӈ‴̆, ▀ṕ╥ ⁷ ˒Ḷ⁄ ẋ  ѾḈᵆ₮ 

⁷ ҿᶹ╥ ὡʺ ת‴ѻ(Natuhara et al., 2005). ᶴ ҿᶹ╪ ▫⁷ ὡר⁄ ҵҀ  ˢᵙѤ תּ͙ͥ

ᾎʼ╘ ꜙ╥ Ἓ̓ ⅝̯ Ợ ⁄ ӻג ѻᵎѻ. ₉ᵑ ө‡, Ḉ̰ Яᾅ ᴞג╪Ϯ╥ ╬̑ ᾋּת⁄Ἄ 

┬  Ѿ́⁄Ἄ ⱨϮʾ ὡ ▓Ѥ ꜙ╘ 3Ц ╪Ͽ⁄ ▫⁷ ὡר⁄ ҵҀ  ḙᶔ ּתᴄ╪(ẍᶛᵆ)Ѥ ▫⁷ 

ᾋּת₮ ẋᾌ  Ḍҵּͥ25 תЦ╪ ˢᴕѻ(Craft & Sacco, 2003). 

ᾌỵ› ḅ ѡ ₂ : ⱳἍ( ὡ ̪ )╪ Ἓ Ӈ̆ ҉ ּ⁵ת╥ и╪ʺ ♠♥ ѻᶔ ҍѻὡ╥ ˿↕ 

1Ц~2Ц Ͽ⁄ ₀ᾋּת ┬╥ ᾏỸ╪ ḛҀ ѻ(Barrett & Niering, 1993; Dagley, 1995; Brockmeyer 

et al., 1996; Burdick et al., 1996; Roman et al., 2002; Thom et al., 2002; Williams & Orr, 2002; 

Badley & Allcorn, 2006; Garbutt & Wolters, 2008; Wolters et al., 2008; Hughes et al., 2009; Howe 

et al., 2010; Mossman et al., 2012; Rochlin et al., 2012; Elliot, 2015; Chang et al., 2016; Flitcroft 

et al., 2016; Clifton et al., 2018). ͎ױϮ ṓ∟ӈ ּ⁵ת╥ ᾏỸ ̱30 ╘דЦ̓ 50Ц Е˭ ּתϮҵ 

⁴♣  ⁷ ₀ᾋּת₮ ѻᵐ ᶛᾋ▀ ὡ ▓ѻ(Elphick et al., 2015; Flitcroft et al., 2016). ⱳἍ( ὡ 

̪ )╪ Ἓ ӈ  ҍ 4Ц ҿΌ ᾏỸ╥ ‚╪ ˞╥ ṉ Ώ˞Ϯ ῷ₉ ṉ תּ  ΏѤ ˿↕ҵ תּ

▓ѻ(Buchsbaum et al., 2006; Konisky et al., 2006; Kadiri et al., 2011).  

 

3. ˷̐› ₂ ╖ ḅ  Ὕ ▐ѡ ⅔╩ 

Ṑ∙ּק ᶑ♅: ⱳἍ( ὡ ̪ )╙ Ἓ ͙ ♣ ⱳʼҍ Ἄᾏּת⁄Ἄ Ợ↔  ὡ ▓Ѥ ̑ʼ╪ ‡Ѣ 

♬ҵ╬ּת ̆ᴎ ‒ ѻ. ͙ḙᾎἒ╪ ⁷Ό̓ Ўᶴ ʺͥ↕ᶔ Ựᴛ⇔ ⱳʼҍ Ἄᾏּת ḓ ͎₮ ⁷̕ӈ 

‒ỸỸᶹ╘ ╪ ϱ Ḣ‡ᾎἒ Ӛ⁄Ἄ ḛҀ  ὡ ▓Ѥ ̑ʼ╪ Ⱡ ӈѻ(Howe et al., 2010; Morris, 

2013). ṓ∟ּת╥ ᶔ♠(ḓ ̆ᵞҵ)ҵ ͎̐⁄ Ἄᾏ Ѥ Ỹᶹꜙ⁄ ₅ ╙ Ḉ  ὡ ▓ѻ. ἵ͋ᶛ 

ṓ∟ּגתᶔ ҍ͋ᶛ ⁷ ּ⁵ת⁄Ἄ₮ ˉ╘ ὡר╥ ѻ‚Ἓ╘ ╪ᴷ ὡ ′╙ּתҵ ᶛᵐѻ(Atkinson et 

al., 2004; Wolters et al., 2005). ᶔ♠╪ 100 ᵎ ╪Ữ▀ ԅ ꜙ ѻ‚Ἓ╪ ʺ◑ иѻѤ ⁷̯ҵ 

▓ѻ(Wolters et al., 2005). ▀ṕ╥  ṓ∟ּת⁄ἌѤ ҍ  ҵ⅝Ựᵆ(ҵ↓̓ | Scolopacidae)╥ 

ˌ ὡʺ ˒Ḷ╙ ◑  ⁄ҵ ˁἵ ₄Ѥҥ, ╪Ѥ ҉ ᶔ♠(2.6 ᵎ)╪ ҉ ⱳᵆꜙ╪ 

╪↔ ͙⁄ Ўᶴ ꜗ ͙ ԅᶷ╖ᴛ ♬ӈѻ(Natuhara et al., 2005). 
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е╧: и╪Ѥ ҉ ּ⁵ת╥ Ḹז ♬ҵ⁄ ₅ ╙ Ḉ ḃᴛ ἛӇѤ ἌᾏּתѤ ͎ ԃ╥ ∟מ и╪⁄ 

˭ ₅ ╙ ḚѤѻ. ◑ἵ⁄ ӻᵐ ꜙ ѻ‚Ἓ╘ и╘ ̐╪ ᵤ╘ ₀ᾋּת⁄Ἄ ʺ◑ иѻѤ ⁷̯ҵ 

▓ѻ(Wolters et al., 2005). ḢⱳⱠ⁄ ╙ Ё ■͒נӥ╥ ‡Ѣ ṓ∟ ◑ἵѤ ҿ♥͙ ᶹỰʺ ủ ὡѤ 

▫ ᵣ ◑ἵתּ‴▓ ╥ и╪ʺ Ўᶴ ϻῷ ṗ  ⱳὡ⁄ ₅⁵ ♣ ʺ ὡӇ‡ ▀ḙ♠╬ Ἐ͔ᵆ╥ 

Ḵᾏ⁄Ѥ ♠♥ תּ┬ ╙͕̑ Ώ ѻ(Badley & Alcorn, 2006). ♠ᶹ תּ  ὡ ▓ѻᶔ ∟ Ѥ и╪ᵑ 

תּ┬ Ѥ ˦ҵ ʺѫ ѻ. ╥ ͙₮ ὡѤ ┬░ӇѤ ♠ᶹ╥ ‚⁄ ₅  תὡ ▓͙⁄ Ἄᾏּ ת ╙

ḛҀ⁄ҵ ₅  ѻ. ╙ ˭ Ͽ˞Ϯ ˭ Ͽᶔ ┬░ӇѤ ♠ᶹ ‚╪ ѥ‡Ϯ ˒ḶṒѻѤר ╙

₀ᾋּת ḛҀ⁄ ┬ᵙ ѻ(Morris, 2013). ʺᴛ Ἓ ◓ᵑ җ  ὡҵ ▓ּתᵣ(Ṓ♣ ΌϿ ᾎᵙּנ Ⱡ4  

₀ᾋּתɟⱳʼҍ ṓ∟/ⱳἛ╙ ─  ♠ᶹ Ợ↔ ⱳ), ▀ḙ♠╖ᴛ ᵙ♠╪̆ג ỸʻӇѤ ᶜ Ѥ 

҉ ◑ἵ╥ ͙Ⱶ и╪/ּת ⁄ ӻג ˺♬ӈѻ(Mark Dixon, pers. comm.).  

ḡὝ: Ḥὡʺ ◄ӇѤ ₀ᾋּתѤ ᾏ⁄ ˆ ‚Ṩ (Atkinson et al., 2001) ̆תּ  ὡ ▓Ѥ ꜙҵ 

ᵤῷֿבѻ(Wolters et al., 2005). Ḥὡʺ ◄Ӈּת Ώ╖ᶔ ᾏᶹꜙ⁄ ₅ ╙ Ḉ  ᾋ͙₮ ͙Ἓ ⱳˠ╙ 

◄ ˸ӰѤ ꜙ╪ ἐ Ѥ ˿╪ Ӊ ὡ ▓ѻ(Atkinson et al., 2001). ⱳʼҍ Ἄᾏּתᵑ ṓ∟  ԅѤ 

ᾎ ὡӇ‡▓Ѥ ̐╘ ѻ. 

♅ᶶ: ˒Ḷɟ₀ᾋּת Ἄᾏּת╥ ḛҀ╘ ♠ᶹ╥ ╪ҿ ˿ᴛ, Ựᵑ ̆ ╪ҿ  ὡ ▓Ѥ ҵ 

⁄Ўּת ‚ Ӯ ♣ḙ♠╬ ┬ ⁵ ♠ ⁄ ҍ תּ┬ ╙ḙ╪ ‬ᵡϮ Ό♬Ἓתּ  Ѥʺ⁄ Ҁᴎ 

▓ѻ(Williams & Orr, 2002; Morris, 2013). ♠ᶹ╥ ░▫ ͙ ̯Ἓ, ὡṪ Ṓ┬ᴏ ḓ ѻⱨֿב ♬ҵҵ 

̆ᴎ ‒ ѻ. Ṩ┬ ♠ᶹ╪ ᵤ╘ ₀ ̯╥ Όἐ╪ ⱳ♬ӈ ◑ἵ Ͽ⁄ ˶ᵙӈ ⱳˠ╪גᶔ 

♠ᶹ╥ ♠ᵉ╪ иῷⱨ ˒Ḷ╪ ỸӇѤ ҍᾐ ₀ᾋּתʺ ẖᵎ˭ ḛҀ  ὡ ▓ѻ(Mazik et al., 

2010). ҵ ҿ╘ ʺגῺ╘ ♠ᶹ╪ ѻᾎ Ԏ₡ᵎ˭  ♠ ̓♬╪ Ѣᴎֿפ ὡ ▓ѻ(Morris, 

2013). 

⁴ Ἁᾌּק₫╢ ˛ᵖ: ⱳἍ( ὡ ̪ )╪ ṓ∟ӈ ◑ἵᵑ ▫⁷ ̓♬⁄ ᵮ͝ ˿↕, ᾏỸ╥ ╘ 

ҍỮ ꜙ╪ ∟מ ▓‴Қ ̐(ḛ∟ּת)̓╥ ˞ᵙ⁄ Ҁᴎ ▓̆ ̱ד╙ ╪ᴴѤ ˦ҵ ╪⁄ ӻג 

Ҁבֿגѻ(Bakker et al., 1996; Elsey-Quirk et al., 2009). ₀ᾋּת ᾏᶹ╥ Ῥ ╘ ⱳὡᵑ ̆ 

ҵ ѻ(Malcom Ausden, pers. comm.). ᾒ  ṕ ˺̓ ╪ᵰ ᵆѤ ὡ ╙  ̱︡╙ ╪ᴴּתᵣ, 

ѻᶛᵆѤ ∂ ᵙʺ ⱨ ▓╖ᶔ ̱︡╙ ╪ᴴ͙ ‡ᴎ√ ᶔ ╪ҿ╪ ַא⅝  ˦╖ᴛ Ṓ╬ѻ(Negrello 

Filho et al., 2006). ⁴͙Ἄ ˞ᵙѤ ὡ ♠ ˞ᵙʺ ῷѱג ḛ∟ּת ˌ ̱̓╥ ͙ѫ♠ ˞ᵙ╪ѻ. ṓ∟ 

 ▫ꜙ .Ṓѻ ͙ѫ♠╖ᴛ җ ʺͬѻתּ∟ᵆ 1km⁄ ▓Ѥ ḛ ʺתּ∟Ữᵆ 1km⁄ ▓Ѥ ḛ ╥⁵תּ

Ṫụ͙ ╪♣⁄ ╪ ⱳ ᵑ ᾎ ᶔ ᾏỸ╪ җ ẖᵎ˭ ̱ד╙ ╪ᴷ ὡ ▓ѻ(Wolters et al, 2005). 

♪ ⁄̰אַ  ╥ ᵤ╘ ּ⁵ת⁄Ἄ ỮṨ ᾋּ₅⁵ ת╪ ˌʼӇ‡ ᾏỸ╪ ̱ד╙ ╪ᴴѤ ἶҵʺ 

ѢᴎⱭѻ(David Melville, pers. comm.). ḕוֹז  ᾏỸ╪ ̱ד╙ ╪ᴴѤ ἶҵʺ Ѣᴎּתᶔ ͎ ╙ 

ת˒   .ᴷ ὡҵ ▓ѻ╪ ╙ד̱ ╪ꜙ░ ╘ˉ 

ᶱ Ҽᶶ: ᶴ ҿᶹ╪ ѻ‚ ˭ Ⱶ◓ Ѥ ◑ἵѤ Ựө╪ ╪↔  ʺѫἛ╪ иѻ. ₉ᵑ ө‡, 

₅̰⁄ἌѤ ҍ  ╪ᵰ ᵆʺ ′Ѥ ̐⁄Ѥ ˤ╘ᵾᵙᶹ֓Ự(Eurasian Oystercatcher | Haematopus 
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ostralegus)ʺ Ϯ Ϯּת Ώ ּתᵣ, 4Ц  ҿ▀  ◑ἵ⁄ ₀Ỹ ╪ᵰ ᵆ╬ Macoma balthica ʺ 

Ӯ◑ ▫ ̪̑ᴠ˭ҵ ṭ╘ʺᾊҵ⅝(Red Knot | Calidris canutus)ʺ Ϯ Ϲѻ(Atkinson et al., 2004). 

ᾌỵ: ͙⁄ ּת ὡ╥ ‚╪ ּשʺ ᶔ ‡Ԑ ὡ  Ựʺ Ḵᾏ  ὡ ▓Ѥ ◑ἵѤ Ợפֿג ὡҵ ▓ּתᵣ, 

₀ᾋּת ᾏỸ╪ ṓӇᶔ ╪Ữ♠╬ Ḵᾏ ⱳˠ╙ ◓ⱳἛ  ὡ ▓ѻ(Brawley et al., 1998). 

╩̎ ̬Ɑᶶ̐╢ ͍♥Ἐ: ╬̑ ̯ⱳᶹ╘ ᾏ▫╥ ᾎ‒ᵑ ʺᵙ͙ ԅᶷ⁄ Ựө╪  ʺ͙ҵ 

ѻ(Erftemeijer, 2023).  ⁷̯⁄ ӻᵎᶔ ṓ∟ӈ ּ⁵ת Ͽ Ἐ͔ᵆ╥ ꜙ ѻ‚Ἓ╘ ╬̑ ̯ⱳᶹ╪ 

ʺͥ∂ὡᴜ ϻѻ(Armitage et al., 2007). 

4. ╧  

⁴ῶ ḟ„ᾋἏ ử ϼ͖:  Ϯ╥ ЎẋѤ 20m~150m ᴛ ѻ‚  ᵣ(Thom et al., 2002; Mazikתּ

et al., 2010; Elliot, 2015), ╙ ⁴ױ ˌ ϿѤ ˿↕ҵ ▓ѻ(Hughes et al., 2009). ⅝  Ự ˌὡѤ 

ⱳἍ Ḹ─₮ ὡ ҍỮ ּ⁵ת╥ ὡᾔ⁄ ӻג ѻᵎѻ(Hand Winterwerp, pers. comm.). ∟מ ὡᶷ╪ 

▓Ѥ ̐⁄ ╙ Ђ ὡҵ ▓ѻ(Mark Dixon, pers. comm.). ἵⱳ(ⱳ͔)͙⁄ ▬‰╙ ᾎ▬ ̆, 

ꜙ♠╖ᴛ ֬Ѥ ▬‰╘ ҍⱳ͙ʺ  Ḵ╖ᴛ ѻ ϥϿ‒ ѻ(Mark Dixon, pers. comm.). ▀Ѿ ╙ 

ϿḲᵙᶔ ҹ╪  ὡ ′╖ḃᴛ Ё ᶹֿפ╘ ḕᴛḕᴛ ᾒ‡ ϳג‒ ̆, Ḍᶹ╪ ө‡₵╙ ԅ 

͙́ᵆʺ ẖⱨϮʾ ᴛҵ Ḉᵙ Ṓ ‒ ѻ(Mark Dixon, pers. comm.).  

╪ Ўᶴ ꜗ╖ᶔ ⱳἍ( ὡ ̪ )╪ Ⱡ Ӈ‡ ṓ∟ּתᴛ ┬░ӇѤ ♠ᶹ╥ ‚╪ ♬♠▀ ὡ 

▓̆(Williams & Orr, 2002), ╪ Д╖ᶔ ẋ↔╪ ᵤ╪ ӧѻ. ╥ ͙₮ ˌὡѤ ὡӇѤ ẍҵ₮ 

ͤ╪, ṓ∟ּת⁄ ┬░ӇѤ ♠ᶹ╥ ‚⁄ ₅  ⁄ṨṪפѻ. ᶹ╥ ᵒ╪ ẖᵎᶔ Ự ῷר ╙

Ἕ̳̑(scour hole)╪ Ỹ͝ ὡҵ ▓ѻ(Whitehouse, 2006). ͙  ṉ ᴛ ‒͙ӈ ͏ᾔ  ͙Ữ ╪ṉҵ 

ʺשּ ╪ Ἄ⁄̰אַ Ѥ Ӯ╖ᴛ ₅  .ὡ ▓ѻ(Huang et al., 2022; David Melville, pers ת ╙

comm.) 

´˛ ֛ѡ ͋ № ˉ̬ṥ Ṇ˼: ᶹ╘  ˞ᵑ  ҵᴛ ˉ╘ ◑Ṉ╪Ϯ ◑ ᶹ╙ ̓ ˞Ϯ ͎ 

ῷמᴛ ᵑ ὡ ▓ѻ.  ˞ᵑ Ⱡ˞ ˞Ϯ ֹו˿╙ ѥᵙᶔ ⱳἍ( ὡ ̪ )╪ Ἓ Ӊ ὡ 

▓ѻ(Streever & Genders, 1997). ⱳὡʺ Ṫ  ᵎᴎᶔ  ˞╥ ֹ0.75 ╘˿וm~2.10m ⁴‒ 

ѻ(Barrett & Niering, 1993; Burdick et al., 1996; Brawley et al., 1998; Roman et al., 2002; 

Buchsbaum et al., 2006; Wolters et al., 2008).  ˞ ֞Ѥ ͎Ω ˌ̯Ṩ⁄ ⱳὡ˂ᶷ╙ ἒ ⁴ 

ⱳἍ( ὡ ̪ )╙ ⱳ♥  ὡҵ ▓ѻ(Ausden, 2007). ⱳὡ˂ᶷ╘ ḕѻ Ḣ ╖ᴛ ⁸ᵙѤ ˿ ᾏ 

ᶷ╖ᴛ, Ḍᶹ╪ Ḍᴎ₡Ѥ ╖ᴛ ᶷ╪ ѿ Ѥ Ḣᾏ╖ᴛ ᵒ╪ ⱳ♥Ӊ ὡ ▓ѻ. ὡ─ ṉ ⁄ ӻג 

ᶷ╪ ⁸̆ ѿ  ὡ ▓ҵᴜ Ṩ▫ᵑ ╪↔  ὡҵ ▓ѻ(₉: Ridgway & Williams, 2021). ♣▫ᾏ╖ᴛ 

▬ҿ Ѥ ὡᶷҵ Ợ↔  ὡ ▓ѻ(Ausden, 2007). 

ḡὝ: ὡᴛᵑ ˠἒ ⁴ Ḥὡᵑ ˌἐ ̆ ᶹ͙̆₮ ᶴ ҿᶹ╥ ᵿ╪ ҿּתᵑ ⱳἛ  ὡҵ 

▓ѻ(Olmstead & Fell, 1974; West & Zedler, 2000). ֞Ѥ ☺ֿ͙⁴ ˭ͤ ╙פ ԃ⁄ ▓Ѥ ͙Ⱶ 

Ḥὡ̯⁄ ͌⁸╙ ϿѤ Ḣᾏ╖ᴛ ⁷ Ḥὡ ́ᵑ ᵣө ὡҵ ▓ѻ(Mark Dixon, pers. comm.).  
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ᾌỵ: Ự Ͽ͙  ͕˶  ̆Ợᵑ Ḣּת ͙ ─ ⁴ ὡӇ͙ ♣⁄ ͙Ⱶ ┴ּת ᾏỸ╙ ◄גϿ˞Ϯ 

Ⱡ˞  ὡҵ ▓Ѥҥ, ╪ᴛ ╬  ╬♪  ⱳἍ́ʺ ₡₀Ӊ ὡ ▓ѻ(Mark Dixon, pers. comm.). Ϯῷʺ, 

ᾏỸ⁄ ᶹֿפ╙ ủ ѻᶔ ὡ 6 Ѿאַ ⁄♣ ∩ˌ ⁴ ⱳὡ Ͽ ᶹֿפ ↔ҵʺ ˂▫͙ 

⅝ҿ Ѥ ˦╙ ᵢѤѻ(Mark Dixon, pers. comm.).  

҂Ὕ ṏ: ϻ╘ ӏ╙ ᾢ˞Ϯ Ἅ ᵑ Ἄ ṓ∟ּת⁄ ө‡₡Ѥ ҅ὡᵑ ὡ ♣⁄ Ṓ ᶔ ᵡᾒ 

ᶹ╪ Ỹ͙ḃᴛ Ựө⁄˭ ṓ∟ּת╥ ʺ .ʼѻ(Mark Dixon, pers. comm.)ג₤ ʺ  

˝ ṅ (counter wall):  Ḣ‡ᾎἒ╪Ϯ "ˠ Ṉ "ᵑ Ựᴛ ּת‡ ⱳἍ╖ᴛ ὡӇѤ ₅⁵╙ ҍỮ 

ᴛ Ⱡ╖⁵תּ  ὡ ▓ѻ(₉: Reading et al., 2008). ҵ ⁄Ўּתᵑ ḙỢ ᴎᶔ Ṉᶔ╪ ̇ἐ╙ 

͎ᵙ˭ ѻ(Mark Dixon, pers. comm.). ͝╪ Ϯ ▓Ѥ ˿↕ ˠ Ṉ  ─ᴛ ↕ ˭ ѻ(Mark 

Dixon, pers. comm.). ∟מ ⱳὡʺ и╘ ּ̐ͥת ҌѤ ṨṪ⁄Ѥ ˠ Ṉ ᵑ ּת╙ ⅝ʺ ′ѻ(₉: 

Leeds, 2016). ˠ Ṉ Ѥ ˠἒɟ┬ּת⁄ ẋ↔╪ ᵤ╪ ө͙ ԅᶷ⁄ ⱳὡʺ и╘ ּ̐ͥת Ҍ╙ ὡ 

▓ѻᶔ ͎ᵣ  ẋ↔╙ ת▀ ὡ ▓ѻ(Mark Dixon, pers. comm.).  

ởᴔ ⁴̬: ᾂ Ӣ Ѯ͋ᵠ ṏם ̬⁮ ᶆ҄ ᾈּק 

ѱ͎ᵣ RSPB Ṓ ̯⁵ Ͽ ᶉ҇ ᾋּתѤ Όἐ ⱳ♬╖ᴛ ᾅ  ӥ⁄ ╛╖ᴛ ⱳἛӈנ

₀ᾋּת╪ѻ. 1946Ц~1977 Ц ѱ͎ᵣ╥ 1/3 ╪Ữ╪ ỢגⱭѻ. 1950Цҍ ˠἒ  ḢⱳⱠѤ ͎ 

 ⁄ ₀ᾋּתʺ ′‡ ҵᴛ ╬  ᾏ╪ ́ἶӇ▫ ┬ּ̕תᵙ ẋ↔╪ ᵤ╪ ө‴ѻ. 

RSPBѤ ּתּ ⁵ת ἵ┬לᴛṨ  ᶉ҇ ᾋּתᵑ ᵰ░ ⁴ ◓♬ẋ ◑ἵᴛ Ợ↔ ₄ѻ. 2003Ц 

͙Ⱶ ḢⱳⱠ⁄ ╙ Ͽ‴ѻ. ͙́ ̳ ͙ᴛ ₉♣ ὡᴛʺ ▓Қ ̐⁄ 20Ḉ  Ўẋ╥ ╙ ӎ ˌ 

Ͽ‡ Ḍᶹ╘ ẖᵎ˭ ө‡₡̆ ᾯᶹ╘  Ϯʺ˭ ₄ѻ. ╬͐ ּתʺ ὡӇּת Ώҵᴜ 2  

Ḣ‡ᾎἒҵ ˠἒ ₄ѻ. 

ử Ἇ˾╢ ͍˛: ӎ ˌ╥ ╙ Ͽᶔ Ṫ  ὡӇѤ Ữ ⁄Ἄ ᾏỸ╪ Ἓ◑ ̆ ˒̊╪ ḛҀ  

ὡ ▓Ѥ ˶ᵙ ⱳˠ╙ ┬ּת  ὡ ▓ѻ. ḢⱳⱠ ♣ ᵑ ˞ ᶔ ẋ↔╪ Ўᶴ ᵤ╪ ө̆ ό ҵ 

Ợתּג˭ ӈѻ. ḢⱳⱠ⁄ ▫⁷ᾅᴁ˭ ╪ Ỹ͙͙ᵑ ͙ѻᵜ ὡҵ ▓ּתᵣ, ♣ר♠╖ᴛ ─ ᵑ 

♬  ͎ ṨṪ⁄ ╙ ϿѤ ╙ ἐ ₄ѻ. 

҉ ◑╘ ḢⱳⱠ⁄ ╙ Ͽ͙ ♣ ⁄ ḙṓ♠╖ᴛ ♩ˤ ₄ѻ. 6ˌ∩╪ ּתϮ͙ ♣⁄ ₀ᾋּת 

ᾏᶹ╪ ̱ד╙ ╪ᴴ͙ ᾎ▬ ₄ѻ. 10 Цҵ Ӈּת Ώῷ ₀ᾋּת ᾏỸ╪ ↕♩ ⁴ ṓ∟ּת╥ 

ҍṨṪ╙ Ҥ‴̆ Ự╥ ᵿ╪ʺ ӇѤ ⁄ ỢѤ ᶴ ҿᶹ╪ Ṓ̆Ӈ‴╖ᶒ 25ꜙ╥ Ἐ͔ᵆʺ 

ҍ 2,000ᵡᵙּͥת ͙ᴜӇ‴̆ ♠ᶹ╪ 20cm~30cm и╪ᴛ ᾢ₄ѻ. ╪ᵑ  ♣ ♠╖ᴛ 

20 ᵎ╥ ₀ᾋּ5 ₮ת ᵎ╥ ἐ̯ ₀ᾋּתɟ˒ Ḷ Ἄᾏּתʺ ⱳἛӇ‡ ѱ͎ᵣ Ṓ ̯⁵ Ͽ 

ἌᾏּתѤ 23% ּשʺ ₄ѻ. ╪ ͙ʼ⁄Ѥ ḢⱳⱠ ┬ּתṒὡʺ ⅝ ′ѻ. 

: Elliot (2015). ẋӰ₡: Restoring salt marsh (youtube.com/watch?v=aiOl8bjctAw)  
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̐‭ᶙ : ⱭʹҊ Ἁᾌּק ⱭἘ ֛ѡ Ṑ∙ 

♩╢ 

ǒ ♄ἉἘ ᶱ Ҽᶶ: ὡ  ḕѼ⁄ ỢѤ ᶴ ҿᶹ 

(ҍ : >1 mm, ַא : < 1 mm).  

ǒ ỵᶶᵟ: ḈỸᶹ╪ ҍˌ ᶔ⁄ Ἄᴛ Ҁגṳ‡ ▓Ѥ ̱︡ 

ǒ כἏ ♅ᶶ: ̯, ὡ, ˆ, ḕѻ ˉ╘ ὡ⁵╥ ḕѼ⁄Ἄ Ⱡ˞ӈ ♠ᶹ/ Ἅ 

ǒ כἏᶶ ╩̎ἒ: רἒ ♠ᶹ╙ ⱳ♥ Ѥ Ḣᾏ╖ᴛ ᵙ ⁴ ⱳἛ  ╬̑ ἕ 

ǒ ⱭʹҊ ◐ ∟ᵑ ṓתἒӈ ♠ᶹᴛ ⁷Ό Ἄᾏּר :♆ Ѥ ˦ 

ǒ ⱭʹҊ: ᵣⱳ₮ ʼⱳ Ợ╪ ₅⁵ 

1. Ἇᶕ 

♠ᶹ╙ ╪↔ ⁴ ˒Ḷ̓ ₀ᾋּתᵑ ṓ∟ Ѥ Ḣḹ╪ ▓ѻ. ҍװ╥ ♠ᶹ╙ ᾢῷ ᶹᵙ♠ ̯ⱳᶹ╙ 

ᵣӥѤ ˦╪ѻ. ᾏ, ὡᶔ Ữᾍ, ּתḙ , ˆɟḕѻ╥ ♠ᶹ Ḥ  ˁἵ ˉ╘ ─ ╪ ḛỸ ᶔ 

♠ᶹ╙ җ ⁴ ₰  ὡ ▓ѻ. ґ ˞ Ӯ  Ữᵆ╥ ♠ᶹ ᵒ╙ ⱳꜙ Ѥ Ḣᾏ╘ ѻᴴּת 

Ώ ѻ. 

Ⱡҍᴛ ͙ѫ Ѥ ˒Ḷɟ₀ᾋּת Ỹ ́ᵑ ⱳἛ ᴎᶔ ҉ ּ⁵ת⁄Ἄ ↕Ἕ  ┬ ⁵ ♠ , ⱳὡ ḓ 

͎ Ω ˿ ⱳˠ╙ ̆ᴎ ⁴ ⁷ ˒Ḷɟ₀ᾋּת╥ ₮ ̯Ἓ╙ ҍ  ᶛḢ Ѥ ˦╙ ᶜ ᴛ 

ỪѤѻ. ͎ᴅּת Ώ╖ᶔ ҉ Ἄᾏּת╥ ◑͙♠(ҿ♠) Ό♬Ἓ╙ Ṓ◑ ͙ ‡ᴓѻ. ̓˞╥ ּת ҵ₮ 

─Ἓ ╪Ḉּתᵑ ⁷̯ Ѥ ˦ҵ ˒Ḷɟ₀ᾋּ₄תҚ ּ⁵ת╥ ◓̯Ἓ⁄ ┬↔ ѻ. 

2. ỵᶶѸ‗Ἐ› ḅ ѡ ₂ › Ҋ  ͍˛ 

ử: Ἐ͔ᵆʺ רἒ ᵑ Ἄᾏּתᴛ Ợ↔ Ѥ ˦╘ ᶷἌᴛ ◄ ♬ᵙӇ‡ ▓ѻ(Golder et al., 2008; Yoon 

et al., 2018; ABPmer, 2020). ⁷ ˒Ḷ̓ ╬̑ ˒Ḷ ᶛӎ Ἐ͔ᵆ╥ Ἄᾏּתʺ Ӊ ὡ ▓ּתᵣ, ἛӇѤ 

ⱳᵆ ̱︡╪ ҿ▀ ♣₰ וѤ ῷֹתּ  Ḝ  ╙Ώ ѻ(Atkinson, 2003). Ἐ͔ᵆʺ ╬̑ ˒Ḷɟἕ תּתּ

‬ᵡϮ ẙᵙ ╪↔  .⁴ṨѤ ҉ ˒Ḷɟἕ╪ ‡Ԑ ͙ѫ╙ ҵᴜ ἒ́Ӈ‴ѢЈ⁄ Ҁᴎ ▓ѻ תּ

ᾏּתᴛ ⱳἛӈ ˌḢӇ̆ ᵡᵐ/‛╘ ᶹ╪ ▓Ѥ ̐╘ Ἐ͔ᵆ ˌ ̱╪ ╪Ḉ ╪↔ ̆ ▓Ѥ Ṫ  

ᵿ╪ ҿּתʺ ͐ ⁄ ▓ѻᶔ ּסᾎ ╪↔ӈѻ. ᵿ╪ ҿּת₮╥ ˞ᵙ, ḴᾏּתᴛἌ╥ ♠ Ἓ( ᾏ▫ 

♪͐ Ѿ, Ḣ  ἵ )ҵ ַא⅝  ˺♬ ⅝╬╪ѻ. ᵡᵐ Ḵᾏּת╥ ˿↕, ᾏỸ╖ᴛ Ҥ╬ ᶔ♠╪ 

⅝  ᵣ  ⱳἛӇᶔ(ҍỮ ꜙ⁄ ӻג ῷ₉ ⅝ ′╙ ὡҵ ▓̆ Ữ҉  ᶔ♠▀ ὡҵ ▓╛) ╪  

Ḵᾏ͙⁄ ╪Ḉ ╪↔ ̆ ▓Ѥ Ựө╥ ᶛᾋ╙ Ṗ ὡ ▓ѻ(Ṓ♣ ΌϿ ᾎᵙּנ Ⱡ 13  "Ἐ͔ᵆᵑ ─  

ᾏỸ ̕ᵙ/♬ᵙ" ⱳ). ᵿ╪ ҿּת╥ ˿↕, ⱳἛӈ ˒Ḷ╘ ᶴ ҿᶹ╥ ˌ ̱╪ ἛӇ‡ ▓‡‒ 

ẋᴛἵ ͙ѫ  ὡ ▓͙ ԅᶷ⁄ ᶴ ҿᶹ╪ ̱︡╙ Ἓ  ᾎʼ╪ ⅝ ѻ(Evans et al., 1999). 

ᶱ Ҽᶶ: ♇ἌἛ ҍ ᶴ ҿᶹ╘ ⱳἛӈ ˒Ḷᴛ ╪ל  ὡ ▓╖ᶒ, ˌ ὡѤ ⁷ ˒Ḷ̓ 

ẋᾌ  ὡשּ תּͥרʺ  ὡ ▓ѻ. ₉ᵑ ө‡, ▀ṕ ῷ̆ᵣ⁄Ἄ ֿב ӈ  ⁷̯⁄ἌѤ 20ˌ∩ ҿΌ 



 

 

60 

╬͐ ⁷ ˒Ḷ̓ ẋ̪ ▫ ҍ  ♇Ἄҿᶹ̱╥ Ỹᶹװ╘ ẋᾌ ˞Ϯ ₡ ᴎ җ Ṩ ѻ. ▀ṕ 

ᶛ↕Лᵣ⁄ἌѤ ּ̓בֿת ῠϮḈ ḛỸ  ṓ∟ӈ ˒Ḷ⁄Ѥ 14  ᴛ ‡ᵛ ⱳˌᴛל ▫Ϯתּ ╪∩ˌ

╪ᴴ‡ֿב ѻ‚ ̆ Ṩ  ♇Ἄ ҿᶹ̱╪ Ἄᾏ Ѥ ˦╖ᴛ Ḝ Ɑѻ(Chiba et al., 2015). ѻᵣ, 

̱︡ ̯ⱳʺ ₰♣  ḛҀ ⁴ ⁷╥ Ữ ᴀ Ӈᴎᶔ ὡᾕ Ц╪ ˢᵜ ὡҵ ▓ѻ(Craft & Sacco, 

2003; Bolam et al., 2006; Reading et al., 2008). 

ѻᶛᵆѤ ʺ◑ ᶀ♇ ̱︡╙ Ἓ Ѥ ἐ̯ꜙ╖ᴛ Ἄᾏּתᵑ ʺᵙּת Ώּתᵣ(Diaz-Casta¶eda & Reish, 

2009) ͎ ╪  Ἰө╘ Ḣ  ♬ҵ⁄ ӻג Ҁפֿג ὡ ▓╖ᶒ(Zajac & Whitlatch, 1982)  ͙Ⱶ 

♠ᶹ̓ ʺӈ רἒ ♠ᶹ╥ ╪⁄ ḙ╞ ⁴ ѻ‚  ᶛᾋ╙ Ṓ▀ ὡҵ ▓ѻ(Imai et al., 2008; 

Ishii et al., 2008; Nasser et al., 2019). ʃ ҿᶹ╪ ̱︡╪ Ѭ˭ ἛӇѤ ˦⁄ לᶜ  ₅̰╥  

⁷̯⁄ ӻᵎᶔ ַא◑ẋᴛ ԃ╪ ̓ҵ ˭ яᵛ ˦╪ ∟╬╪‴ѻ(Evans et al., 1999). ꜙ╥ Ṫụᴏҵ 

Ựᴛ⇔ ◑ἵ⁄ ̱︡╙ Ἓ ˢᵙѤ ᾎʼ⁄ ₅ תּ͙ͥ  .ѻ(Craft & Sacco, 2003)ר ╙

ᾌỵ: ₀ᾋּת ᾏỸ╘ רἒ ♠ᶹ ─⁄Ἄ ♇♥ᴛ ▫ו ὡҵ ▓ּתᵣ ˢᵙѤ ᾎʼ╘ ּ⁵תᵡѻ ѻᵎѻ. 

₉ᵑ ө‡, Ḉ̰ ᴴ╪ּת Ϯ╥ ˿↕ רἒ ♠ᶹ╙ ḕѻᴛ Ḍ‡Ͽ‡ ₀ᾋּתᵑ ⱳἛ ₄ѻ(Edwards 

& Proffitt, 2003). ╪ᴅ˭ ⱳἛӈ ᾋּת⁄Ѥ ╬͐ ⁷ ᾋּת⁄Ἄ ┬מ  ̱︡╪ ▫ᵙᵑ ◌ ּתᵣ 

҉ ̱︡╪ ⁷ ᾋּת₮ ẋᾌ Ѥ 4Ц~17תּ͙ͥתּ Ц╪ ˢᴕѻ. LaSalle Ω(1991)⁄ ӻᵎᶔ Ḉ̰ 

Ợ↕ᾅ ᴞג╪Ϯל⁄ἌѤ ♠ᶹ ⱳἛּת╥ ᾏỸ Ỹᶹ4 ╘װЦ Ͽ⁄ ⁷ ᾋּת₮ ẋᾌ  ὡר⁄ 

ҵҀ ₄ѻ. ʺ ⁷̯⁄ ӻᵎᶔ ♠ᶹ ⱳἛּת⁄Ἄ Ѿ▀ ᾏỸ ḛҀ╘ 6Ц~17 Ц,  ̱ד╘ 

ἵ 13Ц╪ ˢᴕѻ(Alphin & Posey, 2000). ♠ᶹ ⱳἛּת⁄Ἄ ḛҀ Ѥ ᾏỸ ̱︡╘ ⁷ ᾋּת₮ 

ѻᵑ ὡ ▓ѻ. ₉ᵑ ө‡ Edwards & Proffitt (2003) ╘ ⱳἛ  8Ц╪ ּתϮἌ‒ ◑  ̐╥ ᾏᶹ 

̱︡╪ ѻᵎѻѤ ˦╙ ḛ˸ ₄ѻ. 

3. ˷̐› ₂ ╖ ḅ  Ὕ ▐ѡ ⅔╩ 

♅ᶶ Ἐ: ♠ᶹ ̯Ἓ ╪(₉: ░▫ ͙, ┬͙:ʃ ͙ ẋ═)Ѥ Ỹᶹ ѻ‚Ἓ╥ ḛҀ̓ ḛ  Ḣᾏ⁄ 

₅ ╙ Ḉ  ὡ ▓ѻ. ₉ᵑ ө‡, ░▫ʺ ˞ ˞Ϯ   ӈ ♠ᶹ╙ Ợ↔ ᶔ ♇ἌἛ ᶴ ҿᶹ⁄ 

ҍ  ♠ Ἓ╪ ԑ‡ֿפ ὡ ▓╖ᶒ(Evans et al., 1999; Peterson et al., 2006), ꜙ ᶜ ʺ ₀ᾋּת 

ⱳἛ╬ ˿↕ ᾏỸ Ἓ╪ ‡ᴎ∂ ὡ ▓ѻ(Haltiner et al., 1996). ▀ṕ╥  ˒Ḷ ᶛ╥ᾎ ◑ ⁄Ἄ 

ʼ ͋ᶛ(3.6m2)╥ ╬̑ ˒Ḷ ӎ ̐╙ ⱳἛאַ  ᾎḸ ⁷̯⁄ ӻᵎᶔ ḈỢ₮ ♩ ╥ ẋ═╙ и╪ᶔ 

ҍ  ᶴ ҿᶹ╥  ὡʺ ּשʺ ₄ѻ(Ishii et al., 2008). ₅̰╥  ᾒ ⁄ἌѤ ┬͙ᶹ װ╪ 

и╙ὡᴜ ṓ∟ ἶҵʺ ѢᴎⱭѻ(Bolam et al., 2004). ˒Ḷɟ₀ᾋּת Ͽ ♠ᶹ╥ Ἓ╘ ♣ 

Ἕ́♠╖ᴛ ѻ‚ ѻ. ₉ᵑ ө‡, Ḉ̰╥ ⁷Ό ‚╘ ₅̰⁄ ẋ  ♠ᶹṒѻ ╪ ⁄ ͙ḙ Ѥ 

˿↕ʺ ᵤѻ(Atkinson, 2003). 

⁴ῶἍ Ҳ □↑/˳ᵖ: ṓ∟ּת╥ Я  ♬ҵ₮ ҵ╥ ˆҵѤ ♠ᶹ╥ ᾏ ἶҵ⁄ ₅  .ѻר ╙

ᾏ ἶҵʺ ẖᵐ ̐╘ ♬͙♠╖ᴛ ♠ᶹ╙ ʺ ‒  ὡҵ ▓ѻ. ֞Ѥ ̆⇔ ♠ᶹᴛ ̯Ἓӈ 

ᶔ ̴╘ ░▫ᴛ ḕξ˞Ϯ Ṓג╪̐ ᶔ ᾏ╙ ת╪˞Ϯ Ḣּת  ὡ ▓ѻ(ѻᵣ, ░▫ ͙ ṉ ʺ 

♠ᶹ╥ Ἓ ḓ Ỹᶹѻ‚Ἓ⁄ Ḉ Ѥ ₅ ╙ ̆ᴎ ѻ. Ữ͙ ⱳ). Я ӈ ̐╪גᶔ ₅̯/▐ᾎ 
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Ḣ Ⱡᵑ ἒ ᶔ ⁄Ўּתᵑ Ṫụ ˞Ϯ ♠ᶹ╙ ʺӎ‡ ᾏ╙ Ⱡ‡  ὡ ▓ѻ(Zhang et al., 

2010; Pontee et al., 2022). ˒Ḷ╙ ˶ᵙ ᶔ ₀ᾋּת ᾏỸ╪ ḕѻ ╙ ◑Ӈ˭  ὡ 

▓ѻ(Chowdhury et al., 2019). ᵆѤ ⱳʼҍ ᶴ ҿᶹ╥ ╪ҿ⁄ ₅  ӥהὡ ▓ѻ(₉: ЛҜ ת ╙

Ҩ ה  ⁷Ό╥ "ҍ  ‚ẍ Ợ‰" ⱳ. Luijendijk & van Oudenhoven, 2019)  

и╪: ♠ᶹ╙ ᾢѤ и╪⁄ ӻג ὡ ͙ʼ̓ ẍҵ, ˒ Ḷ╥ Я  Ṩ─ʺ ˺♬ӈѻ. ṓ∟ּתѤ ҍṨṪ 

͌ ʼⱳ₮ ͌ ᵣⱳ Ợ╪⁄ ▓‡‒ ּתᵣ, ѻ‚ ∟תּ ╙ꜙ  ᴎᶔ –ʼ╥ ╪ᵑ ӎ‡‒ 

ѻ(Ṓ♣ ΌϿ ᾎᵙּנ Ⱡ 5  ₀ᾋּתɟⱳʼҍ ◓♬ẋ ⱳ). 

˼ở: ˿Ợᵑ ϻ ᶔ ⱳἛӇѤ ⱳʼҍ╥ Д╪ʺ Д‡ֿבѻ. ּתּ͔ͥת╥ ˺̓ᴛ Ṓᶔ ▀ḙ♠╬ 

˿ỢѤ 0.04 ֞Ѥ 1:1000 Ḉᵣ╪ ḕוֹז ѻ(WAVE, 2001). 

ḡὝ: Ḥὡʺ ◄ӇѤ ᾋּתѤ ᾏ⁄ ˆ ̆(Atkinson et al., 2001), Ỹᶹꜙҵ җ ѻ‚ ˭ Ṩ‚  

ὡ ▓ѻ(Wolters et al., 2005). Ḥὡʺ ◄Ӈּת Ώ╖ᶔ ᾏᶹꜙ⁄ ₅ ╙ Ḉ  ᾋ͙₮ ͙Ἓ ⱳˠ╙ 

◄ ˸ӰѤ ꜙ╪ ἐ Ѥ ˿╪ Ӊ ὡ ▓ѻ(Atkinson et al., 2001). 

ₓ⁸: ₡₀ᶹֿפ╘ ṓ∟ּת/ᾐ͋ ⱳἛּת╥ Ỹᶹѻ‚Ἓ⁄ Ṩ♬♠╬ ₅ ╙ Ḉ ѻ. ‚ᾏ◑ ὡ, ὡ, 

͙ᵒ ˉ╘  ₡₀ᶹֿפṨ  ‡ᵬ ˉ╘ ҍ  ̆  ͙ᶹ Ӯ ₡₀ᶹֿפ╥ ꜙᵆҵ ѻ‚ ѻ(₉: 

Melville, 2018). ╬ҵЛᾎῷ ˒Ḷ╙ ⁷̯  Ṓѱ ῠᴆ͙ʺ ▓╖ᶔ ᾕʻ ˂ʻᵆ, ẍᶛᵆʺ 

ҍ ҿᶹ̱︡╥ Ữ҉ ṨṪ╙ ּת Ѥ ḙᶔ, ῠᴆ͙ʺ ′Ѥ ּ⁵ת╘ ѻᶛᵆʺ ↕Ἕ ₄ѻ(Uneputty 

& Evans, 1997). ₡₀ᶹֿפ╪ Ⱶ◓ ˞Ϯ Ⱶ◓  ʺѫἛ╪ ▓ѻᶔ ˒Ḷ ḓ/֞Ѥ ₡₀∟⁄Ἄ ̕ᵙ  

ὡ ▓Ѥּת ̆ᴎ ѻ. 

₠Ҳ: ὡ₣╪ и╘ ⁸ҍ ּ⁵ת⁄ἌѤ ἵ  ♇ἌἛ ᶴ ҿᶹ╪ ѻᾎ ̱︡╙ ╪ᴴѤ ἶҵʺ ѻᵐ 

  .ѻ(Dittman, 2002)י⁵Ṓѻ ẙתּ

4. ╧  

♅ᶶ ṏ: ̯, ὡᴛ ˉ╘ ╬ ↔╪ Ἶ ᴛᵑ ⁄ ́ἶ⇔ ₮ג ᴎᶔ רἒ ▬‰╙ ˭ 

ᵡᴐ╪ᶒ(Sheehan & Harrington, 2012), ▬‰ ˺̓ᶹ╬ רἒ ♠ᶹ╙ ᵙ ᴎᶔ Ữ҉  ẋ↔╪ 

ӧѻ(Svensson et al., 2022). ӻגἌ ╪ױ  ᵣ ⇔Ἶתּ▓ ἒ ♠ᶹ╘ ᶴᴮϮ ѻᵒ′╪ Ḛῷ₤ ὡר 

ẋ↔╪ ḛỸ ˭ ӈѻ. ╬͐ ּ⁵ת⁄Ἄ ♠ᶹ╙ ⱳҀ Ѥ ˦╪ ⇔Ἶ ᶔ⁄Ἄ ʺ◑ ẋ↔ ═♠▀ 

ὡ ▓╖ᶒ, ♠ᶹ ▫ ҵ ṓ∟₉♬ּ⁷ ╥ת ♠ᶹ̓ ┬Ợ  ʺѫἛ╪ иѻ(Erftemeijer, 2019). 

̯, Ἅ , Ḉ Ӯ╪ ӈѻ. ЛҜהӥ җ ▲ ᶛ (De Zandemotor) ˉ╘ ҍ͋ᶛ ♠ᶹ 

ⱳἛּת╥ ˿↕ ◓ᴮᵑ ᶁᵙ ԑ‡ֿ⁷ בΌ⁄Ἄ ⱳҀ ‒ ѻᶔ ẋ↔╪ ᵤ╪ ө ὡ ▓ѻ(Stive et al., 

♩ ,מἒ ♠ᶹ╘ ҍˌ ḈỢ, ᶛר .(2013 ╪ѻ(Costa-Pierce & Weinstein, 2002). ♠ᶹ╙ 

Ṓ ᴮᵑ ⇔ḙ◓ ╪⁵תּ   ἐḖ╪ ♪͐  ὡ ▓Ѥ ̐, ּר סἒἐ╪ ᶹ╙ ♠◓  Ữ ᴛ ▬‰  

ὡ ▓Ѥ ὡᾔ╬ּת Ὸ ‒ ѻ(Baptist et al., 2019). 



 

 

62 

♅ᶶ╢ ‗/е╧: ˒Ḷ, ₀ᾋּת Ӯ ҍỮ Ἄᾏּת⁄ ӻג ѻᵎּתᵣ ▀ḙ♠╖ᴛ ♠ᶹ╘ ᵣⱳ ᾎ 

ḕѻ⁄ Ҥ⁴ ▓̆ ʼⱳ ᾎ ӥױϮѤ ♬ҵᴛ ᾢῷ‒ ѻ. ѻᵣ ̓‰ᶜ ʺ Ἐ͔ᵆ Ḵᾏּת 

ⱳἛ╪גᶔ ᵣⱳἐṒѻ и╪ ᾢῷ‒ ѻ. ₅̰╥ 12ʺּת ⱳʼҍ ♠ᶹ ◓ ♣ Ợ‰⁄Ἄ ▀ Ἓ 

♠ᶹ Ḥ 800m3~ 550,000m ╘װ 3, ⁷ʼ Ḥ 600m3~ 107,750m ╘װ 3╖ᴛ ѻ‚ ѻ(Scott et 

al., 2017). 

♅ᶶ ╧Ҽ Ḑ ḡ : ҍװ╥ ♠ᶹ╙ ₦͙ᴎᶔ ַא◑ẋ₮ ὢᴐӈ Яҿᴏ╪ ⅝ ѻ. ♠ᶹ╘ 

⅝  ̐⁄ ♬ ˭ ᾢ˞Ϯ ᵆ₮ ҵᵑ ̆ ּת˭  ὡҵ ▓ѻ. ▫╥ ˿↕ ♠ᶹ╙ 

ҿ♠╬ ─ ⁄ ᾢ╖ᶔ җ ὺ˭ ֿפ ὡ ▓ѻ(Borsje et al., 2012). ♠ᶹᴛ ѻ‚ תּ  ╙ ⱳἛ ⁴ 

Ỹᶹѻ‚Ἓ╙ Ṓ Ѥ Ḣḹ╘ ⁴תּʺ ױ╪ѻ. ₉ᵑ ө‡ רἒᶹ  ╙ ⇔ḙ Ѥ ╪  ⁄╬ג

Ḥ ᵣө‡ ᶜ ̐ ױ⁴ ╙♩ ᴛ Ḥ╖♩תּ  ˭ ˞Ϯ Ḥ ♩( ╪  ᴛ╖♠͙ל ╙(ᵦѾ ╬ג

₦˵ ѻ‚  ░▫ᴛ ⁴ױ ʻҵᵑ ᵣө̆ ˒Ḷ ♣ ⁄ ᶔ ̆ҵʺ ѻᵐ ѻ‚  ̑ʼ(ḈἝ ּת )╙ 

ⱳἛ  ὡ ▓ѻ(Erftemeijer, 2024). רἒ ♠ᶹ╥ ╪ҿ̓ Ḥ Ѥ ♠ᶹ╪ ѻᾎ Ԏ₡ᵎ˭ ḃᴛ 

ⱳᵆ╥ Ḵᾏ͙ʼ̓ ᶴ ҿᶹ╥ Ṫụ ͙ʼ╙ ̆ᴎ ‒ ѻ(Golder et al., 2008; Van Der Werf 

et al., 2015). Ϯῷʺ ַא◑ẋᴛ ♠ᶹ╙ ֶᵜ ˿↕ ԃ╪ ̓ҵ ˭ ѻⱨⱨ ᶴ ҿᶹ╥ Ἄᾏּתᵑ 

̢  ὡ ▓╖ḃᴛ ל╥ ‒ ѻ(Evans et al., 1999). 

ḡὝ: ὡᴛᵑ ˠἒ ⁴ Ḥὡᵑ ˌἐ ̆ ᶹ͙̆₮ ᶴ ҿᶹ╥ ᵿ╪ ҿּתᵑ ⱳἛ  ὡҵ 

▓ѻ(Olmstead & Fell, 1974; West & Zedler, 2000). ֞Ѥ ☺ֿ͙⁴ ˭ͤ ╙פ ԃ⁄ ▓Ѥ ͙Ⱶ 

Ḥὡ̯⁄ ͌⁸╙ ϿѤ Ḣᾏ╖ᴛ ⁷ Ḥὡ ́ᵑ ᵣө ὡҵ ▓ѻ(Mark Dixon, pers. comm.).  

ₓ⁸Ӆ כἏᶶ: רἒᶹ ▫  ἶ╖ᴛ ₡₀Ӈ‡ ᾏỸ̓ ͎ Ω ‒ỸỸᶹ╪ ẙῷө▀ ὡ͔אַ ʺ

▓╖ḃᴛ ל╥ ѻ. ₡₀ӈ ♠ᶹ╘ ‒ ּתᵣ Ṭʺ  ˿↕ ͵ϣ  ḙ╖ᴛ ҤӇ ἵתּ 

60cm ╪Ữ ҤѤ ˦╪ ╪Ữ♠╪ѻ(Yozzo et al., 2004). 

ᾌỵ ̒ᵖ: ꜙ ᶜ ʺ ˒Ḷ ⱳἛ╬ ˿↕ ᾏỸ╪ ̱︡╙ ╪ᴴּת ᶣ ҵᴜ ᵢ˞Ϯ Ⱡ˞ ‒  

ὡҵ ▓ѻ(₉: ὡ▬‰,  Ⱡ Ⱡ Ợ↔, ₀ɟ ὡɟ₀ҵ ⱳ♬╖ᴛ Ⱡ‡). ˒Ḷ╪ ὡӇѤ ͙ʼ╘ 

ᵸ͎ᴛẄʺ ˸Ӵ ὡ ▓Ѥ ͙ʼṒѻ ͙͝ ԅᶷ⁄(ᾏ◓ ▬‰╥ ᾒ ᴛ ╪‡︠) ˒Ḷ⁄ ᵸ͎ᴛẄᵑ 

ᾔ‡ἌѤ Ό ӈѻ. ἒᴖ Ἓ̑ җגҵ ╪ ▬‰╘  Ἄᾏּתᵑ ѻᵐ Ἄᾏּתᴛ ҍ Ѥ ˦╪ḃᴛ 

˒Ḷ╪ Ⱡ̑ Ѥ ̆┬╥ ʺ ᵑ ▌˭ ӈѻ(Erftemeijer & Lewis, 2000). ͙ Ἓ ⱳᵆ( )╬ 

ⱳᵆ(Agarophyton)(Besterman et al., 2020), ʾ  ,ἶ(Ulva)(Zhang et al., 2019)מ

϶ⱳᵆ(Lyngby)(Estrella et al., 2011)╥ ҍװ ḛҀ Ӯ ѻᵐ ᾏỸ╥ ○ᾏҵ ‒ ѻ(Ṓ♣ ΌϿ 

ᾎᵙּנ Ⱡ 7  "ⱳʼҍ ᾏỸ ̕ᵙ" ⱳ). 

ᶶ: ♬͙♠╖ᴛ ὡʺ ө‡₵ѻ Ϯʺᶔ ┬Ỹ ͕̑╪ ѥ‡Ϯ ҍ  ♇ἌỸᶹ ˌ ̱╙ Ṓ ̆ 

ᾏỸ╪ ˒Ḷ╙ ○ᾏ ᶣ תּ ˭ ᵢ╙ ὡ ▓ѻ(Jackson et al., 2021). ҅ὡᵑ ▀Ṩ ┬░ ᶔ ₅‚Ṫ 

͕̑̓ ┬͙ᶹ ┬░╙ ֿב  ὡ ▓ּתᵣ(Ỹᶹᵢ Ἓ⁄ ┬ᵙ ̆ ♇ἌỸᶹװ╪ ѥ‡϶), ὡ 

Ḥ ̓ ὡ ┬ ╘ ˒Ḷ╥ ⱳᵆ Ḵᾏ╙ ֿב ⁴ ˒Ḷ╥ ѻ‚Ἓ╪ ˁἵ ̆ Ἐ͔ᵆ╥ Ḉᵑ 

ԑ‡ֶᵜ ὡ ▓╖ḃᴛ ѻ(Estrella et al., 2011; Besterman et al., 2020 ⱳ). ˒Ḷ⁄Ἄ ♯╘ 

ԃ╘ ҍ  ᶴ ҿᶹ╥ Ἄᾏּתʺ Ӈ‡ Ἐ͔ᵆʺ ᵿ╪ ҿ╙  ὡ ▓̆, ᾏỸ╪ ▀Ṩ ▓Ѥ ᵡᵐ 
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ԃ╘ Ựө╥ Ḵᾏּתʺ Ӈᶒ, ˌḢӈ ᵡᵐ ԃ╘ Ựө╥ ᾏּתʺ Ӊ ὡ ▓ѻ. ѻᵣ, ꜙᵡѻ ⅝ˠ╪ 

ѻᵎѻ. ₉ᵑ ө‡, Д♠Ṩᵙҵ⅝(Calidris pygmaea)Ѥ ‛╘ ∙Ң╪ʺ ▓̆ ᶛמʺ ᵤ╘ ּתḙ╙ 

ἐ ѻ(Spike Millington, pers. comm.).  

 

 

 

ҍװ╥ ♠ᶹ╙ ₦͙ᴎᶔ ַא◑ẋ₮ ὢᴐӈ Яҿᴏ╪ 

⅝ ѻ. ⁴͙Ἄ ♠ᶹ╘ Ḥᴛ ⇔ḙӇ‡ ╪  ╙╬ג

̆ ᶜ ᴛ ╪ҿ╖♩תּ  ѻ. ─ : ЛҜהӥ 

↕ᾅ ᾅ  ᴛᵎ  [Ⱡ̑: Edwin Paree] ט

᷀⁄Ἄҵ ᶹ⁄Ἄҵ ╪ ᵑ ╪↔ ⁴ ♣ᶹ╙ ⅝  

̐╖ᴛ ⇔ḙ  ὡ ▓ѻ. ЛҜהӥ ↕ᾅ ᾅ . ▬‰ 

˺̓Ѥ ѻ╛ ╪ּת Ợֿב╙ ⱳ ѻ. [Ⱡ̑: Edwin Paree] 
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ởᴔ ⁴̬: ИҙבӢ ו(Galgeplaat) 

Ḷ╘ ₀˒ ט ̯₄Қ ЛҜהӥ ᾅ  ҿṨ⁄ ▓ѻ. Ἐ͔ᵆ ˉ╘ ⱳᵆ╥ ַא⅝  

ᵿ╪ ҿּתּ╪תᵣ ᾏ╪ ֿב Ӈ̆ ▓ѻ. ט╘ ᾏ ₰ ╥ ̓ᵑ ⱳỢ ͙ ─  ᾎ▬ӈ 

 .Ϯ₄ѻ אַ ‰ᾎḸ Ợ ױ⁴

2008Ц⁄Ѥ 150,000m2~200,000m2╥ ᶔ♠⁄ 130,000m3╥ ♠ᶹ╪ ʺӇ‴ѻ. ♠ᶹ╘ ӎ 

̐╥ ˒Ḷ ὡᴛ(Brabantsche Vaarwater, Witte Tonnen Vlije)ᵑ ┬ּתɟṒὡ ͙ ─  ‰▬ ἒר 

̓♬⁄Ἄ ʺ▫░ ṉ⁄ ͎ҍᴛ ▓Қ ♠ᶹṒѻל ̆‴╪Ḉᵣ 7% ╘װ  ╥ѻ. ♠ᶹ‴‫ 

˞ ‴ѻ. ♠ᶹ Ḥ ‚₅ ⁵תּ ҉   ╥ и╪Ѥ ͌ 0.65m₄ѻ. 

͙ ́ ╘ ♠ᶹ╙ Ḥ ͕̑ ᵑמᶛ ⁄⁵תּ ṉל ⁴ Ѥ ˦╪‴ѻ. ͎ױϮ ╛ 2Ц ҿΌ 

ᶛמʺ ᵤ╪ ּתּת Ώ ѻ. ּת ╪ ѻ‚ ̆ ҿ♠╬ ─ ⁄ ♠ᶹ╙ Ḥ ᶔ ᶛמ ụ╪ 

Ἓ Ӊ ˦╖ᴛ ₄ѻ(Borsje et al., 2012). 4Ц  ♠ᶹ╥ ‚╘ 10% ˁἵ  ṉל ⁴

˿Ṓѻ ᾏ ἶҵʺ ẙיѻ. 

ЛҜהӥ ↕ᾅ ᾅ  ᴛ ἒ ♠ᶹᴛ ⱳἛר ⁄ἕט  

˒Ḷ(  ╪ּת Ợֿב ӎ ◑╙ ⱳ ѻ) [Ⱡ̑: Edwin Paree] 
















































































































































