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Ϛȳ›ṕȸ ӭ  

ᾈ☼ ȲᴞӖ 95 ѿד Ȳ Ởצѩ Єᾼ

Ȳ Џ ѠᾎȲ ֣ ὑᴞ ѠɎNbSɏȴ

֯ ᾼϮ ◕ᾼ╜ ₤ȸ  

(Ϛ)נ ᾃṮ☻Ɏ2006-2013ɏ  

(ϡ) ₤Ɫ ֥Ӣ Ṇὢ Ɏ2014-2019ɏ  

(Ϯ) Ӣ ’ Ɏ2015-2020ɏȴ  

╜ ≈ ᾼ ѻ  NbS Ϥᾈ☼ Ȳ Ẕ

ẁ ☻ḳȳ⌠ ֮ếḂ Ѭ ֵ ȴᴖ ֯

NbSᾼ ╟Ϸ ֥ᵂế῀ Ԛṹ ὑ ᾼ ἤȲϷ

е ế Ȳѿ ’ NbS ᾼכғếӘ ἤȴ 

ϡȳᴞ Ѡ ᾓ 

ὑᴞ ѠɎNbSɏПứ ѿ ֥ Хװ Є Ἤᶮ

ᾼԚכ ứ Ɫѻȴ ắᴞ ȳќ═Ἠ Ӿᴞ ᾼᴩ Ȳ

ѿҠ═ ֮ ȳῂ ế ╚ ȴ  NbS ᴩ П ₤Ҡ

иⱢϮ ȸ юᾼϢⱢД ɎẂֽ’ ɏȳ ᾼᴞ Ṇ ɎẂ

ֽ⌠ ֮ɏếЏ ḟѠ ɎẂֽ ᴥ⅞ ɏȲṳ Ϡ ȳ

ᴷȳѻ☼оế ғᾼכ  NbS ᾼ ἤȴ Ϡ  NbS 

ᾼ ἤҵȲ ᴞ ếӢ Ṇ ὢ Ϥ

ế ȴ 

(Ϛ) NbS ᾼϮ ᴩ ȸ 

1. ֣╚ ȸ NbS Ӈ ḟ ứᾼῂ ╚ ȴ  

2.Ӣ Ṇ ᵓӣȸ NbS ᵓӣᴞ ȴ 

3.ֵғ ἤȸ NbS ẁֵ ֻ ȴ 

(ϡ) NbS ᾼХ ⁄ȸ 

1.֮ ἤ 

2. ὑ  
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3. ֥  

4.ῂ еӂ 

5.  דּ

ϮȳѬᵓ ᴞ ѠדῺ Ẃ  

ᾈ☼ế Ỵ ắẞ ☼ᾼ Ȳѿц вӢ

ᾼ Ȳ Ở ╟Ὼᴞ ἨẓצẔ Ἐᾼ ḟѠ Ȳᵀṳ

ӑ ᴞ ѠɎNbSɏצԓ ᾼ ᵑế Ẕ ᴷ ▐ȴѬᵓ

ᴞ ѠדῺᾼ Ẃ ∂ӴϚ ᴞ ѠП Ẃ ᴷ

▐Ȳ ṾП Ȳ Џ Ѡᾎ ֣Ḇԓ ȳ

Ӣ ᾼ ḟѠ ȴᴞ Ѡ ᴷ ▐ᾼ∂ӴȲ Ԓ ᵑ 

NbS ҳ ⁄ȸ 

(Ϛ) ḟ ֮ ᾓế╚  

(ϡ)ᵓӣᴞ ἨӢ  

(Ϯ) ֵғ  

(ҳ) цᵓ …Ϣᾼ ếᾙ  

ắẞ Raymond Ϣ Ɏ2017aɏ ᾼ NbS ╜ ᾼ Ȳ

▐֯ ᴷ ╥ᵡⱢ NbS иⱢҳ ◕иέȸ 

(Ϛ) ї  

(ϡ)Б ╟ᾼ ╟ 

(Ϯ)ֵѠ ᾼ  

(ҳ)ᵓ …Ϣ֥ᵂ 

ғכ ╟ᾼ ẂȲӐ ҏϟ ╓ ẂȲⱢӐ

Ɫẓצ  NbS ᾼ Ἐ ȴ ṷ Ẃ Ϛכ

Ẃ ɎҠ Ӑ  Ҍ 3ɏȲẔМҔ╗ ᾼ ȳ ѱȳ

֮ ế ȴ ӭ ╥∂ӴϚ Єѹ ἤ ᾼ  NbS Ѡ

ᾎȲ‚ Ẕ֯ Ѭ М ẞḆ ᾛᾼ ӣȴ 
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ҳȳẓῺᴞ Ѡ ϩ Ẃ ₤ ∂ 

ѻ ᾼׁשṅѠᾎ ֥ Ϥ Ϡ ᾈ☼☼ ᾙ ᾼ ᾭ

ᾓȲ ᵑ Ϡ ὑᴞ ѠɎNbSɏᾼ ӣế ╟ȴӐ Ἤ

П Ẕ ᴩϠԓ ᾼиέȲ Ϡԓ ȳ

ᾼ╜ оȳ Іᾈếḅ Ѭᾼ Ẃׁשṅѿцӑẃ ᾼ∂ ȴ  

(Ϛ )ԓ ᾙ ⁄ᾼ Ȳ ╥Ϣ ẃ ẞϢ

אַ Ӣ П ᾼדФ Ȳ ẘ Ϡ ᾼᾈ☼

ѠהȴӐ Ϡԓ ᾼХ Л֝ ◕ȸ 

1. ᾼ Ɏ2006-2007ɏȸ 

ῴỞ ◕ ṿӣּד ế ẃ╓

ȴ 

2.Ӣ ╟ ֥Ɏ2008-2011ɏȸ 

ױ ◕ȲϢ ẞӢ ╟ɎҔ╗ ֮ȳ

֮ế Ὥɏ ὑ ẁ Ϣ ᴟאַ ᾼӢ Ṇ ὢ

ᾼ ἤȴ 

3. ἤѬ Ɏ2012-2017ɏȸ 

ױ ◕ ֯ὑ ֥ᴞ ╟ế ὑӢ Ṇ

ᾼѠᾎȲ ếѬד ḳ ᾼὂ ϩȴ 

4. Ӿᴞ ϩ Ɏ2018-2020ɏȸ 

ױ ◕ ṿӣӾӢ ếẔ҃ ế Ӿᴞ ᾼ

Ѡᾎẃ Ҡ═ ᾼ ḟѠ ȴ 

5.ῂ Ҕ ἤ Ɏ2021-2023ɏȸ 

◕ч╣ϠϢ ẃ ῂ еӂếῂ

Ϥ ếѬ ȴ 

(ϡ ) ᾼᾈЎᾙ ╜ ч╣Ϡԓ ȲϷ ϠϮ Л֝ᾼ

◕ȸ 

נ.1 ᾃṮ☻Ɏ2006-2013ɏȸ 

ῴᾼᵘϩ Мὑ ṮếѬ Џ ḟѠ Ȳ

ѿ ה֯ ᾼ☻Ѭ ȴ 
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2. ֣ ֥ἤӢ Ṇ Ɏ2014-2019ɏȸ 

Ϣ Ӣ оᾼ Л Ȳ‚ṿӢ Ṇ ὢ

ếӢᾬֵ ἤ’ Ϥᾈ☼ ȴ 

3. Ӣ ’ Ɏ2015-2020ɏȸ 

ױ ◕Ḇ ⌠ оᾼӢ Ṇ ȲḂ Ѭ Ȳ

☼ ᾼӢ ⌠ ϩȴ 

(Ϯ ) ᾼ έѻ ѿ Іᾈếḅ Ѭ Ɫ Ϥᾼ Ẃ

ṅȲ֪ⱢẒשׁ ᾈЎᶁẓצ NbS М‍ ᾼɦ ₤

ᾈЎɧȲ ӱϠ NbS ᾼ ӣцẔצ ἤᾼ ᴷȲѿцӑ

ẃ ὑ ₨Ӏ ֯ ἤ֫ ᾼ ϩȴӐ

ӣ  IUCN Ϛ ᾼᴞ Ѡԓ ϥ ▐ẃ ᴷ

ṷ ӭȴ ▐ ֥Ϡứ ếứἤ╓ ȲׁשṅѿϯѠ ȸ 

1. ứ ї ȸ 

ẞ ☻Ѭ ȳѬ ếӢ Ṇ ד ᾼ

╚ ȴ 

2. ╟ Ὠȸ 

ᴷ ╟ᾼ NbS ╟֯ ḟ ṷ ї ᾼצ ἤȴ 

3.ֵѠ ȸ 

ᴷ ṷ ╟ Ӣ ȳῂ ế ᾼӔ ȴ 

4.ᵓ …Ϣ֥ᵂȸ 

иέῂ ȳ╜Ἀ П ᾼ ᴴ …ѿц‍╜Ἀ

ᾼ ֯ NbS ᾼ ȳ ╟ế Мᾼᵂӣȴ  

(ҳ ) ẂׁשṅМ Ϡ ᾼȳѿЏ ⱢМїᾼѠᾎ֣Ḇѻ

ᾼȳḆԓ ᾼѠᾎᾼ ȲṮ☻ᾙ ᾼѠᾎ Ḇ ứϠᴞ

Ѡᾼ ᴩ ϩȴẔМӐ ֥Ϡ ẂׁשṅМ ╟  NbS 

╟ᾼẓ ẂІҔ╗ȸ 

1. ☼  ếṮ☻ȸ׀

∂ ☻ᴃȳ ֮ếӢᾬ Ȳѿ ế ​ѬȲ

ю ☼ ṳ ☻Ѭ ȴ 
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2. ᵅ☻ḳ֚ ȸ 

ҒỆἨҒ צ Ȳ֝ ᵓӣ ếӢᾬЏ Ѡᾎ

╟ᴞ ᾈỴ ứᶾ ȴ 

3.☻Ѭ ᴷȸ 

ᴩԓ ᾼ☻Ѭ ᴷȲᴕ ἤế‍ ἤ

╟ȲҔ╗ ὑӢ Ṇ ᾼ☻Ѭ Ѡᾎȴ 

4.Ḃ Ѭ ȸ 

∂ӴᾈỴ ȳϢЏ ֮ếӢᾬ Ṇ Ȳѿ

ᴆ╬ᾬȳḂ Ѭ ṳќ═ѬӢӢᾬֵ ἤȴ 

5. ֮⌠ Ḃ ȸ 

⌠ оᾼᾈỴ ֮Ȳ Ȳ іϤӐ֮

Ȳѿќ═Ḇֵᾬ ᾼֵ ἤȴ 

(Х )֯ ẂׁשṅМȲѿ І ḅ ѬᾼẂІМכẞᵓ …

Ϣᾼ ếе Ȳ ὑ ’ NbS ╟ᾼכғếӘ ἤᴟ

ȴ ᴩכғП Ẃ цẞѿϯ ȸ 

1.ῂ ȸ 

е ȳׁש ế ֮ᴕ Ȳן ֮ỰӖ

ᾼ ṓṳ ҃ ᾼ῀ ế Ϥ Мȴ 

2.Ầᵂᾙ ȸ 

∂Ӵ╜Ἀ ȳ‍╜Ἀ ếׁשṅ П ᾼ ᴴ

…Ȳ‚ ῀ ԚṹȲᵓӣ ῀ Ȳṳᶮכ☼ ᾼԚ

֝ ȴ 

3. ϩ∂ ȸ 

Ɫῂ ếᵓ …Ϣ ẁ Ṏ Ȳѿ Ғ҃  

NbS ᾼϠ ѿц֮֯Ѡῂ М‚ Ә ἤѬ Ѡ

ᾼᵂӣȴ 

(г)ׁשṅ Ὠ Ϡ NbS ֯ ẃֵ Ѡ ᾼצ ἤȲҔ╗ȸ  

1.Ḃ Ṯ☻ȸ 

Џ ếᴞ ᾼṮ☻ ╟ ᵅ☻ḳ ȲҒ Ӣ



 

-6 

Ễế ᾼ’ ȴ 

2.Ḃ Ѭ ȸ 

Ѭ Ḃ Ȳ ᴖᶮכḆ ᾼѬӢӢ Ṇ

ṳ ᵅᴆ╬Ѭӂȴ 

3. ҒӢᾬֵ ἤȸ 

⌠ ế ֵ оᾼ ֮Ȳ ᴖ Ғᾬ ⇔ế

⇔Ȳ ᵑ╥ ȳ ếẒ ᾬȴ 

4. ԅ ȸ 

ᾘᾈ∂ е ȳḔ ếẔ҃ ╟Ȳ ẁԅ ȳ

ế ῺЄᴞ ᾼῈ ȴ 

5. Ғῂ ȸ 

֮ῂ ᾈЎ Ȳ ԉ ṳⱢ ᾼ

  Ә ἤ ҏ ȴ 

(ϝ) Ẃ МȲҠ῀ І ḅ Ѭὑ  NbS ᴩѠ ậ

ғᾼ֝כ ȲϷ╓ҏӑẃ֯ ᾼ ȴ ṷҔ╗ȸ 

1.∂Ӵ  ạȸ 

╟ ᴖצϩᾼ Ȳ Ӣ ȳῂ ế ╓

ᾼ оȲ  NbS ᾼ ἤ ế═ Ḃ ȴ 

2.ạứ ֥ ᾼ ֥ἤ NbS ╓⁮ȸ 

∂Ϛ ᾼ ▐ȲⱢ NbS ᾼ ȳ ȳ

╟ế ᴷ ẁ╓ Ȳṳ ᾼẓ ᾓȴ 

3. Єᵓ …Ϣ ȸ 

ЄЛ֝ᵓ …Ϣᾼ ȲҔ╗ Ӗῂ ȳṂϢЁ

֮Ἤצ῏ế ҅ῶȲѿ ’ NbS ẓצҔ ἤṳ Ṝ

ἬצϢᾼ Ḗȴ 

4.Ғ   ֥ᵂȸ 

‚ Ѭ ȳ ’ ȳ₨Ӏ ế ᾼ╜Ἀ

 П Ḇ йᾼ֥ᵂȲ ậḆԓ ᾼ☼ Ѡᾎȴ 

(ϥ) ֥ϱ Ȳ☼ цᾙ ֣ NbS ᾼ ҅ῶ
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ᾈ☼☼ ᾼ Є ȴ ᵓӣЄᴞ ᾼצ╝ ϩ ḟ

Ѡ ᾼѠ֣ȲⱢḆӘ ȳḆẓ ἤᾼӑẃ Ϡ ᾼ Ȳ

ṳ ֣ ᾼӢ Ṇ ќ═ ῂ ᾼӑẃȴ 

Хȳ☼ ᴞ Ѡᵂ і  

֯∂Ӵ ᾼ έᾼѠᾎ∟Ȳ  IUCN ȳ ếּר

Џ ᵎ ᾼ ᾎȲ Ϥׁשṅ  NbS ᾼ ╓⁮ế ▐Ȳṳ

Ϡһ ￼ ᾼד ἤȲẃ ֽᴶ ὑᴞ Ѡ

ɎNbSɏᾼ ἘцẔ֯ ᾈ☼☼ Мᾼ ӣȴ 

ᶺ ạứ ֥ ֮Ӣ ȳῂ ế Ԉᾼ ᴥ

NbS ▐ᾼ ἤȲѻ ѿЏ ⱢМїᾼѠᾎ ֣Ḇԓ

ᾼѠᾎȲ ֥ᴞ ếӢ Ṇ ὢ ẃ Ѭ ╚ ȴ 

Ӑ ҏạứ  NbS W іᾼХḔ ▐ȸ 

(Ϛ)ứ  NbS ếӭ  

(ϡ)Ϡ ᾼ ế  

(Ϯ)ạứ╓ ⁄ế ╟  

(ҳ)  NbS 

(Х) Є NbS ╟ȴ 

ᾼ Мᶺ М ṳ Ȳ Ḇ ᾼӂү ᵓ

…Ϣ ȳῂ ế ֣П ᾼ ֥ᵂȲѿ ’ NbS ╟ᾼכғ

╟ế  Ә ἤᾼ ȴҫҵ  ế ᴷ ὑ ᴷ NbS ᾼ

צ ἤế ẁᴞ яẔ ȴ 

гȳ∂Ӵ ᴞ Ѡ Ẃ έ ẂЏᵂᵽȳ ӻ☼ѿ

ц Џᵂᵽ 

ᾼ έ Ừ ϢЂϠ Ѭᵓ ֯∂Ӵế

ὑᴞ ѠɎNbSɏᾼᵘϩȲѿц СӑẃѠ֣ᾼ╓ ȴ֪ױӐ

Ṇԝᾼ ẂЏᵂᵽȳ Џᵂᵽế ӻ☼ȴ ẂЏᵂᵽᾼ

ӭᾼⱢȸ 

(Ϛ) ֯ᾼ NbS Ẃȴ 
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(ϡ)иέ ҭ￼ ế ╟ ȴ 

(Ϯ) ṅשׁ ϥ  IUCN ứП NbS ⁄ ֥ȴ 

(ҳ)ᵓ …Ϣᾼ ȲҔ╗ ȳ╜Ἀ ế‍╜Ἀ  

(Х) ӻ☼ѻ М֯ȸ 

(г)֣ԓ Ḗ  NbS ᾼ֫ ȴ 

(ϝ)ṿ ᾼ NbS ▐ ȴ 

(ϥ)ᵓӣ NbS иṹѬ ế ḳᾼ῀ ế Ṿ ȴ  

ṷ♄ Ϡ ϩὑ  NbS ϤẔѬ

ᾼḟїȴᶺ Ӈ ═ ȳ ֥ᵂếиṹ ֯

 NbS ╟ᾼ ἤȲṳ‚ Ẕ֯ᾈ☼☼ МᾼḆ ᾛ

ӣȴ 
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Abstract  

1ȳIntroductionȸ Origin and Goal 

Taiwan's river management strategy has undergone significant 

evolution since 2006, shifting from traditional engineering methods to 

nature-based solutions NbS. This shift is reflected in Taiwanôs three-

stage policy transition 

(1) Early Focus on Flood Control Ɏ2006-2013ɏ 

(2) Transition to Comprehensive Ecosystem Management Ɏ2014-2019ɏ 

(3) Emphasis on Ecological Conservation and Restoration Ɏ2015-2020ɏ. 

The shift in policy and thinking advocates for the inclusion of NbS in 

river management, emphasizing its ability to provide multiple benefits such 

as flood mitigation, habitat restoration, and improved water quality. In 

promoting the implementation of NbS, Taiwan also emphasizes the 

importance of international cooperation and knowledge sharing to Taiwan, 

and the need for public participation and understanding to ensure the 

success and sustainability of the NbS project. 

2ȳDevelopment history and current status of the natural solution 

The definition of nature-based solutions NbS is based on the 

Fifth United Nations Environment Conference, emphasizing actions 

inspired by, supporting or imitating nature to sustainably address 

environmental, social and economic challenges. They emphasize the 

inclusion of natural processes and ecosystem services in climate change 

adaptation and mitigation strategies. 

Three criteria define NbS 

(1) Challenge-orientedȸ NbS must address specific societal challenges. 

(2) Ecosystem process utilizationȸ NbS should leverage natural processes. 

(3) Multifunctionalityȸ NbS should deliver multiple benefits. 

(4) Five principles for NbS planningȸ 
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(5) Place-specificity 

(6) Evidence-based 

(7) Integrative planning 

(8) Social equity 

(9) Transdisciplinarity 

NbS are categorized into three types minimal human intervention 

e.g., protected areas, managed natural systems e.g., restored 

wetlands, and engineered solutions e.g., green roofs. The sources 

detail a seven-step policy cycle for NbS implementation and emphasize the 

importance of monitoring, evaluation, mainstreaming, and upscaling 

successful NbS initiatives. 

3ȳ Compilation of similar cases of natural solutions from the Water 

Resources Agency 

Taiwanôs river and coastal management has been influenced by 

international trends and the rise of domestic ecological awareness. Taiwan 

has begun to implement solutions that are close to nature or have spiritual 

concepts. However, there has been no comprehensive identification and 

development of nature-based solutions NbS. Its evaluation framework. 

The Water Resources Agencyôs compilation of similar cases of natural 

solutions is intended to establish a framework that draws on international 

best practices and emphasizes a shift from traditional engineering methods 

to more holistic, ecologically driven solutions. The framework begins by 

identifying four key principles of NbS: 

(1) Addressing local contexts and challenges 

(2) Utilizing natural or ecological processes 

(3) Achieving multi-functional benefits 

(4) Involving stakeholder participation and governance. 

Inspired by the NbS policy cycle of Raymond et al. 2017a, this 
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framework divides the evaluation of whether a project is NbS into four 

stages of analysis: 

(1) Core issues 

(2) Implemented measures 

(3) Multi -faceted benefits 

(4) Stakeholder collaboration. 

Through Taiwanôs successful implementation cases, nine were 

identified as having the concept and spirit of NbS. The cases were compiled 

into a casebook that includes detailed descriptions, photographs, maps and 

designs. The ultimate goal is to establish a robust and adaptable NbS 

approach to promote its wider application in water management practices 

in Taiwan. 

4ȳCase studies and model construction with potential for near-natural 

solutions 

The main collection of research approaches provides an in-depth 

exploration of the evolving status of river basin governance in Taiwan, with 

a particular emphasis on the adoption and implementation of nature-based 

solutions NbS. These materials provide a comprehensive analysis of 

this transformation, covering global trends, policy changes in Taiwan, case 

studies of the drainage of the Fazi River and Hanxi River, and 

recommendations for future development. 

The shift in global environmental governance principles, 

characterized by a growing recognition of the interconnectedness between 

human well-being and ecological health, has profoundly influenced 

Taiwanôs approach to river management. The sources outline five distinct 

stages of this global evolution 

(1) Information-Driven Landscape Management Ɏ2006-2007ɏȸ  

This initial stage emphasized the use of scientific data 
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and information to inform landscape management practices. 

(2) Ecological Infrastructure Integration Ɏ2008-2011ɏȸ  

This stage saw a growing understanding of the importance 

of ecological infrastructure, including green spaces, wetlands, 

and forests, for providing ecosystem services essential for 

human well-being. 

(3) Resilient Water Management Ɏ2012-2017ɏȸ 

This stage focused on building resilience to climate 

change impacts and water-related disasters by incorporating 

natural infrastructure and ecosystem-based approaches. 

(4) Mimicking Natural Forces Ɏ2018-2020ɏȸ  

This stage emphasized the use of biomimicry and other 

approaches that learn from and emulate natural processes to 

design sustainable solutions. 

(5) Socially Inclusive and Climate-Resilient Practices Ɏ2021-2023ɏȸ  

This latest stage reflects a growing emphasis on incorporating social 

equity and community engagement into climate adaptation and water 

management strategies. 

Taiwan's river governance policies have mirrored these global trends, 

progressing through three distinct phases 

(1) Early Focus on Flood Control Ɏ2006-2013ɏȸ  

Initial efforts concentrated on traditional engineering solutions like 

levees and dams to address immediate flood risks. 

(2) Transition to Comprehensive Ecosystem Management Ɏ2014-2019ɏȸ  

A growing awareness of ecological degradation led to the 

integration of ecosystem services and biodiversity conservation into river 

management plans. 

(3) Emphasis on Ecological Conservation and Restoration Ɏ2015-2020ɏȸ  

This phase saw a stronger focus on restoring degraded ecosystems, 
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improving water quality, and enhancing the ecological resilience of river 

basins. 

The case study and analysis mainly focus on the Fazi River and Hanxi 

drainage as in-depth case studies, because both rivers are very important 

urban rivers in the spirit of NbS, demonstrating the practical application of 

NbS and the evaluation of its effectiveness, as well as The potential for 

Taiwan's urban development in the face of climate change and resilience 

response. We assessed these projects using a framework aligned with the 

eight criteria of the IUCN Global Standards for Nature-Based Solutions. 

The framework combines quantitative and qualitative indicators to study 

the following aspects 

(1) Identification of Core Issuesȸ  

Recognizing the key challenges related to flood risk, water quality, 

and ecosystem health. 

(2) Implementation Effectivenessȸ  

Evaluating the efficacy of implemented NbS measures in addressing 

these core issues. 

(3) Multi -faceted Benefitsȸ  

Assessing the positive impacts of these measures across ecological, 

social, and economic domains. 

(4) Stakeholder Collaborationȸ  

Analyzing the role of community involvement, partnerships 

between government agencies, and the engagement of NGOs in the 

planning, implementation, and monitoring of NbS projects. 

The case studies highlight the shift from a reactive, engineering-

centric approach to a more proactive and holistic approach that integrates 

nature's capacity to provide solutions. Specific examples of implemented 

NbS measures include 

(1) Runoff Storage and Flood Reductionȸ  
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Construction of detention ponds, wetlands, and bioswales to capture 

and infiltrate rainwater, reducing peak flows and mitigating flood risks. 

(2) Flood Hazard Level Reductionȸ  

Reinforcing or raising existing levees, but also implementing 

natural riverbank stabilization techniques using vegetation and 

bioengineering methods. 

(3) Flood Risk Assessmentȸ  

Conducting comprehensive flood risk assessments that consider 

both structural and non-structural measures, including ecosystem-based 

approaches for flood mitigation. 

(4) Water Quality Improvementȸ 

Establishment of riparian buffer zones, constructed wetlands, and 

biofiltration systems to filter pollutants, improve water quality, and 

support aquatic biodiversity. 

(5) Habitat Restoration and Enhancementȸ  

Restoring degraded riparian habitats, creating fish passages, and 

reintroducing native vegetation to support a greater diversity of species. 

As we saw in the case of the Raft and Dry Creek drainages, 

stakeholder engagement and public participation are critical to ensuring the 

success and sustainability of NbS measures. This involves 

(1) Community Participationȸ  

Conducting public hearings, workshops, and site visits to gather 

input from local residents and incorporate their knowledge and values 

into project design. 

(2) Collaborative Governanceȸ  

Establishing partnerships between government agencies, NGOs, 

and research institutions to facilitate knowledge sharing, leverage 

expertise, and foster a shared vision for river basin management. 

(3) Capacity Buildingȸ  
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Providing educational opportunities for communities and 

stakeholders to increase their understanding of NbS and their role in 

promoting sustainable water management. 

While we recognize the success of the drainage of the Puzi River and 

Han River in NbS, we must also point out the key to future development in 

Taiwan. These include 

(1) Improved Flood Controlȸ  

Reduced flood risk and enhanced protection of life and property 

through both engineered and nature-based flood mitigation measures. 

(2) Enhanced Water Qualityȸ  

Significant improvements in water quality parameters, leading to 

healthier aquatic ecosystems and a reduction in pollution levels. 

(3) Increased Biodiversityȸ  

Restoration and creation of diverse habitats, leading to increased 

species richness and abundance, particularly for birds, fish, and 

amphibians. 

(4) Enhanced Recreational Opportunitiesȸ  

Creation of parks, trails, and other recreational amenities along 

rivers, providing spaces for leisure, exercise, and connection to nature. 

(5) Increased Community Engagementȸ  

Active involvement of local communities in river management, 

fostering a sense of stewardship and contributing to the long-term 

sustainability of projects. 

While we recognize the success of the drainage of the Fazi River and 

Han River in NbS, we must also point out the key to future development in 

Taiwan. These include 

(1) Establishing Long-term Monitoring Mechanismsȸ 

Implementing robust monitoring programs to track changes in 

ecological, social, and economic indicators, enabling adaptive 
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management and continuous improvement of NbS projects. 

(2) Developing a Comprehensive  

NbS Guideline for Taiwan Creating a clear and concise 

framework that provides guidance on the planning, design, 

implementation, and evaluation of NbS projects, tailored to Taiwan's 

specific context. 

(3) Expanding Stakeholder Engagementȸ  

Broadening the participation of diverse stakeholders, including 

indigenous communities, private landowners, and industry 

representatives, to ensure that NbS projects are inclusive and address the 

needs of all. 

(4) Strengthening Inter-Agency Collaborationȸ  

Fostering closer collaboration between government agencies 

responsible for water resources, environmental protection, urban 

planning, and agriculture to promote a more integrated approach to river 

basin management. 

We conclude that the shift toward NbS represents a significant 

advance in river basin management in Taiwan. Taiwan is harnessing 

natureôs inherent abilities to guide solutions, paving the way for a more 

sustainable, resilient future, one where healthy ecosystems support thriving 

communities. 

5ȳCompilation of the Watershed Natural Solution Operation Guide 

After establishing a case study and analysis method, we draw on the 

practices of IUCN, the European Union, and the U.S. Army Corps of 

Engineers to study the international guidelines and frameworks for NbS in 

depth and discuss their relevance to the Taiwanese context to explore how 

to promote nature-based The concept of net-by-solution NbS and its 

application to river basin management in Taiwan. 
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We emphasize the importance of developing a Taiwan-specific NbS 

framework that integrates local ecological, social, and economic conditions, 

and advocate a shift away from traditional engineering-centric approaches 

to more holistic and comprehensive approaches that incorporate natural 

processes and ecosystem services to address water resources. Management 

challenges. 

We propose a five-step framework for developing Taiwanôs NbS 

guidelines 

(1) Defining NbS and Objectives 

(2) Understanding Climate Change Impacts and Trends 

(3) Establishing Guiding Principles and Implementation Pathways 

(4) Planning and Designing NbS 

(5) Scaling up NbS Implementation. 

We have learned from the case studies and highlighted the need for a 

wider platform for stakeholder engagement, community involvement and 

horizontal inter-agency collaboration to ensure successful implementation 

and long-term sustainability of NbS measures. In addition, long-term 

monitoring and evaluation are particularly important to assess the 

effectiveness of NbS programs and provide adaptive management 

strategies. 

6ȳEstablish and expand natural solution case analysis and discussion 

workshops, international exchanges and basic workshops 

The discussion and analysis of the case requires industry, government, 

and academia to understand the WRAôs efforts in establishing and 

promoting nature-based solutions NbS in Taiwan, as well as to provide 

guidance on future directions. Therefore, the Landscape Architecture 

Society of the Republic of China and the Water Resources Planning Bureau 

organized a series of case workshops, basic workshops and international 
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exchanges. 

(1) The workshops aimed toȸ 

(2) Identify potential NbS cases. 

(3) Analyze historical context and implementation progress. 

(4) Align case studies with the eight IUCN NbS principles. 

(5) Engage stakeholders, including experts, government agencies, and 

NGOs. 

International exchanges focused on 

(1) Seeking feedback on Taiwan's NbS cases from global experts. 

(2) Aligning Taiwan's NbS framework with international standards. 

(3) Sharing knowledge and best practices in water management and disaster 

mitigation using NbS. 

These activities demonstrate Taiwanôs commitment to incorporating 

NbS into its water resources management strategy. We must emphasize the 

importance of continuous learning, international collaboration, and sharing 

of lessons learned in advancing NbS implementation and promoting its 

wider application in river basin management. 

 

keywordȸ Nature-based SolutionsȲ Case studiesȲ
Operation guide. 
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   ∂  

Ϛȳ  

(Ϛ ) ֥Ӑ П Ẃ ᴞ Ѡ Ȳ ᾈ

Ў☼ ╜ ₤Ȳ ὑѬᵓ ὑ Ѭ ПṔᴥӇ

Ḇ Ϥ֮ ֯ ế ╟ ὑᴞ ѠɎNbSɏѿ

Ҡ═ Ѭ ế ᾼӇ ἤȴ ẃȲ֯Ѭד

ᵓ ᴩПד ֣  NbS ᾼᾙ Ѡ ȲḆѿ

Ɫҏ ԓ ἤᾼ ḟ ᾼѬ ȴ ᴖ֯╜

ᴩ ֽᴶצ ֮ ᴩѹ Ѭᵓ ֢ ᴯ Ϡ ᴞ

ѠП ἤȲὑצ ᾼ Ԉϯ Ѭ ֯

ϯП╚ ȲⱢӐ ᴩПῴ ȴ 

(ϡ) ױ П ȲӐ έ IUCNȳ ếּר

Џ ᵎ  NbS ᾼ Ἐ▐ ȳ╓ ⁄ế ᴕ ȴ ṷ

Ϡ  NbS ￼∟ᾼԓ ϩȲ ╥ ḟֵ ֣ ếῂ ╚

ᾼẕ ȴ ᵓӣᴞ ếӢ Ṇ ᾼϩ Ȳ  NbS 

ẁϠϚ Ҡ═ ѹצ ἤᾼѠᾎẃ ᾼ ȳ

Ӣᾬֵ ἤȳḂ Ѭׄԓế‚ Ϣ ȴӦὑאַ ὔ

ắ ȳᶶ ₨Ӏоếѡ ҒᾼѬ ϩᾼ Ȳ

טּ Ϡ ╟  NbS ᾼ йἤȴ֯ ῏ ∟Ȳ

ᾼЏ ѠᾎЛṜѿ Ҁ ṷ ᾼ╚ ȴדч֮Ȳ

֣ᴞ Ѡᾼ ֥ ḟѠ Пה ᴟ ȴ 

(Ϯ )Ӑ Ӧᴞ ѠדῺ ᾼ ȲҠѿכẞѬᵓ Ӗ ϟ

ϫХדѿẃȲ֯ ֥ Ἐѿц ᾼі Ȳὑ  NbS 

Ѡ Ϡד ᾼ ᵂӣȴ Ɫ Ѭ ᾼѻ

ȲѬᵓ ֯ ӣế ╟  NbS Ѡ ẓצ ᾼ ȴ

Ѭᵓ Ɫ Ṕᴥ Ȳ Ởạứ ẓ ᾓᾼ ᵂ╓

⁮ȷ֯ ▐ᾼ ϱȲ֝ ứᾼ ȳ
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ᴩ╜ ếῂ ᴩ ȴ ȳׁש ế

῀ иṹӂү ȲӐ ‚ Ϡצ  NbS ⁄ȳ ȳ

ȳ ╟ế ᾼ῀ ӻ☼ế ϩ∂ ȴ 

(ҳ )ӦדῺᴞ Ѡᾼ ҏכṅҠשׁ ☼ ᾙ ѿἏЛ֝Ȳ

ԛ Л֝ᾼ ϩ ҠѿכẞȲѬᵓ ‚ ϠֵѠ֥ᵂ

ᴴ …Ȳ∂Ӵ Єᾼ П ֥ᵂ …ṳᵮіЛ֝ᵓ ד

῏ȲҔ╗֮Ѡ╜Ἀȳῂ ȳ‍╜Ἀ ȳׁשṅ ếṂ

 ȴ е Ṏ♄ ȳῂ שׁ ế ϱӂүẃ Ϣ

 NbS ֻ ᾼ Ȳ е ế ȴѬᵓ Ϸ ӂү

ᾼ∂Ӵ ֽᴶֵѠ֫ ֮Ѡᾼ ḖȲ ╥Ϛ Ф ᾼ

ạȴ ṛ֣ ᾛ ╟  NbS ᾼ ЛҠ ᵍ֮ ẞ╚ ȴ

ᴖȲ ṷ╚ ȲѬᵓ Ҡѿ Ϛ ᵓὑצ

ғᾼכ ȴӭ› ẞᾼ╚ Ҕ╗ȸ 

1. Ủ ế ѱоȸ 

ᵌὢи ᾼᾙ ế‚ צ ᾼ ֥ᵂ ὑԓ

╟ NbS ᴟ ȴ 

צ.2 ᾼ  ế ạȸ 

ӭ›ᾼ  ẃ ȲֵⱢ╜Ἀ ȴⱢ ’ NbS ҉

Ṝѹ═ ᾼ   ╥Ϛ ╚ ȴӭ›ᾼ ạỮӑќ

ȲẂֽӢה Ṇ ὢ Ҁ ế ᴥ ẙȲẃ

  Ѐȴ 

3.῀ ế ϩ ạȸ 

֯Ѭᵓ в ếẔ҃ᵓ …ϢП ∂Ӵᶾ  ế

ϩ ὑצ ᾼ NbS ȳ ế ╟ᴟ ȴ 

4.е ế ắ⇔ȸ 

ḟצ  NbS ᾼ ֯ ṳ ғᾼכ Ẃׁשṅ ӱ

Ẕֻ Ҡѿ‚ е ᾼќ═ế ȴ 

(Х ) ᾼӢᾬֵ ἤȳӢ Ṇ ếᴞ ȲЄ
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ᾼ ᾃ⇔Л ȲⱢ ᾛ֮ ╟  NbS Ȳ

Ӑ Ϸ ПѬ ֥ ȳҠ ᴩПɦ☼ ᴞ

Ѡᵂ іɧ ȴ Ѭᵓ ὑӑẃ  NbS ȲҠѿ

Ғ ᴩṳ ẞ Ṿ ȴὑɦ☼ ᴞ Ѡᵂ іɧ

ᴩ Ҡ Ẕ҃ П ṳ ֥ᵂȲԛ ֥

֥ ȳ иέế∂ Џẓ ᶾ Ҡѿ  NbS ȳ

ế ᴷȴ 

(г) ӣ  NbS ᾼ ⁄ế Ȳ Ҡѿṛ֣ḆӘ ȳḆẓ

ἤᾼӑẃᾼ П ȴ ֢ ᴯᾼ֥ᵂᵘϩȲ Ҡѿᵓ

ӣᴞ ᾼϩ ẃ ᾼ ȳ Ӣᾬֵ ἤȳ

’Ѭ ׄԓṳⱢІ ∟҅ ∂ ᾼῂ ȴ 

ϡȳ∂  

֥Ӑ цׁשṅᴞ Ѡὑ ☼ ϱП

ᴩ Ȳ Ӑ П Ẃ ɦ☼ ᴞ Ѡᵂ

іɧ П ȲӐ שׁ ϯϚḔѿѬᵓ ế

╟ᴞ ѠɎNbSɏПḔ ȲѿϯⱢҠ ᴩПϮ ȸ 

(Ϛ)ᶙ ɦ☼ ᴞ Ѡᵂ іɧȸ 

ᴩᾼ ὢ ᴩ ╓⁮ ᾼẓ ᾓ

ᴩᶙ ế ȴ Ԓ ậѿϯḔ ȸ 

1. ṝứạ ▐ȸ 

 IUCNȳ ếּר Џ ᵎ ⁄

ẁϠ ᾼ Ȳᵀһ ᴩ ѿ ᾼ

▐ȳᴩ╜ ếῂ ￼ ȴ цẞ  IUCN ᾼϥ

ế 28 ╓ ╣ ẞ ᾼצ ᾎ ȳ╜ ế ᴷ ạȲ

ֽ ᴷếӢ ȷѿ ế о ᴷⱢ ᾼ

ᴷ▐ Ϥ ᾼ ᴷ☼ ȷ רּ

Џ ᵎ ᾼ  NNBF ╓⁮Ȳ ᵑ╥ ȳ ╟ếכ

Ӑ иέד ᾼ Ѡ Ȳѿ ᾼЏ ế
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ӻҀ ạȴ 

2. ᵮןᵓ …Ϣᾼ֫ ȸ 

ṤЭⱢѦ ᴩᾼׁש ế ӻ☼Б ֢ᵓ ד

῏ɎҔ╗╜ἈỪ ȳ ῏ȳ ῏ếῂ ҅ῶɏṪ

Ϡ ᾼṓ ȴ Ṇ ֮иέ ṷṓ ṳ Ẕ Ϥɦ☼

ᴞ Ѡᵂ іɧȴẓ Ҕ╗ Ὑ ￼

ϯ NbS ᾼứ ế Ȳᴕ Л֝ᵓ …Ϣᾼ ȷạứ

Ὑ ᾼ ẃ ᵑế  NbS ӭȲ֝ ᴕ ῂ ╚ ȳ

Ӣᾬֵ ἤ֪ ȳ Ҡᴩἤếῂ ắ⇔ȷ∂Ӵᵓ

…Ϣ ᾼ о ᶧȲ ’ ӢỄ ᾼҔ ἤȳ

Ὑ⇔ếеӂ ȴ 

3. Ғ ᾼ ᾃȸ 

ὑ ᾼ ἤѡ ҒȲɦ☼ ᴞ

Ѡᵂ іɧ  NbS ֯ ế ד Ѡ

ᾼᵂӣȴẔМҔ╗ ẁ ế Ϥ

ế ᴷᾼ╓ Ȳ  NbS ֯ › Ӣ

Ṇ ϩ ϩᾼ ϩȲ ṿӣ NbSȲ Ϡ ю☻Ѭ

ҵȲ ẞֵ Ԛ֝ ȲẂֽ ȳӢᾬֵ׀⅔

ἤ’ ȳ Ѭׄԓȴ 

4. Ẃׁשṅ ế Ṿ ȸ 

ⱢϠ‚ ῀ Ԛṹế Ȳ Ϛ ԓ ᾼ  

NbS Ẃׁשṅ ȴ Ҕ╗צ ӭ ȳ

╟ ȳ ȳ ếᵓ …Ϣ ᾼ

ȴ ṷ Ѡ― Ϣ ȳׁשṅϢ ế╜ ạứ῏

ậ ȲṳᵂⱢ ᵑ Ṿ ế‚ NbS ╟ ᾼӂүȴ 

(ϡ) Є NbS ╟ȸ 

Ϡ ῴᾼ Іᾈếḅ ѬṆ ẂׁשṅПҵȲѬᵓ

ṳќ═ ֢☼ ╟ NbS 2 ȴ∂ ậѿϯḔ ȸ 
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1. Ԓᴕ ֮ ȸ 

ᴩԓ ᾼ ἤ ᴷȲѿ ứ ὔắẞ

ếẔ҃ ╚ ᾼᾈ☼☼ ếῂ ȴ Ԓ֯ ṷ֮

╟ NbS Ȳѿ Є ⇔ ế ϩ∂ Џᵂᾼצ

ἤȴ 

2. ϩ∂ ȸ 

ⱢϠ‚  NbS ᾼ ᾛ ӣȲ ᷾ Л֝ᵓ …

Ϣ ᾼ ϩ∂ ȴ ṷ Ҕ╗ⱢѬᵓ Џ

צ  NbS ⁄ȳ ȳ ȳ ╟ế ᾼ שׁ ȷ

Ɫצ ╟ NbS ᾼ֮Ѡ╜Ἀếῂ ẁᶾ ╓ ế

ќ ȷ ∂῀ ӻ☼ӂүȲ‚ вế Ṿ ȴ 

3. Ғ ֥ᵂȸ 

NbS ᾼ ╟ ֵ ╜Ἀ П ᾼ֥ᵂȲѿц

‍╜Ἀ ȳׁשṅ ếṂ   ῏ᾼ֥ᵂȴѬᵓ

Ѭ ȳ ḳȳ ’ ế₨Ӏ ד

∂Ӵ ᾼ ếẦ ạȷ╜Ἀ ПҵȲ

֯ NbS ▐ ϯ Ṃ  ᷾ ế Ȳѿ ֥

ᵂᾼ NbS ӭȷҫҵ ‚ Л֝ П ᾼ῀ иṹế

֥ ϩ∂ ╟ȴ 

4. е ế ȸ 

ⱢϠ‚ е  NbS ᾼќ═ế Ȳ Ϣ

ṷѠᾎᾼֻ ếԚ֝ᵓ ᾼ ᴟ ȴҠѿ

ᴩе Ṏ♄ Ȳ Ю ế ϱכғᾼ NbS Ẃ

ṅȷשׁ ῂ שׁ ế ה ☼ Ȳ ֮ỰӖ

ếḟ ȷ ∂Ҡ ᾼ ϱӂүẃ ṳ

‚ ᵓ ד ῏П ᾼ ȴ 

(Ϯ)‚ ═ ȸ 

ⱢϠ ’  NbS ╟ᾼ  ғếӘכ ἤȲӇ ∂Ӵ═
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ȳ ἤ ế ᾼ ạȴ цȸ 

1. ∂Ӵ ế ᴷ▐ ȸ 

ạứϚ ϩᾼצ ▐ẃ  NbS ֯ Ẕ

ӭ ế ẁֵ Ԛ֝ Ѡ ᾼצ ἤȴ ▐ ứ

Ὑ ᾼ╓ ẃ цẔ ῂ ȳӢ ế

֢Ѡ ᾼ ȷ∂Ӵ оᾼ ן Ầ ếиέѠᾎȷ

ếᵓ …Ϣᾼ֫ ӭȲ‚ ἤ

ȴ 

2. ќ═ׁשṅ ȸ 

ếќ═ ᾃὑ ϯᾼ NbS ῀ ế

ᾼׁשṅ ♄ ȴ ṅשׁ Ҕ╗ Л֝ ₤ᾼᾈ

☼ ếῂ ╚ ạứẓכצӐ ѹ ứὑ ᾼ  NbS 

ȷ ᴷ NbS ֯ ếẔ҃ ϩϯᾼ  ῶ

ế ϩȷ ╟ NbS ᾼ ạế ȴה  

3. ֥ᵂȸ 

═ ѿ NbS Ɫ ᾼ ֥ᵂ ῀ ӻ☼

ȴ цẞ Ғ ếׁש Ȳ֯ ᾼӂүϱи

ṹ ṳ ԓ Ṿ Ȳ֝ Ҡѿ ֥ᵂ

ᴴ֥ᵂ ṅשׁ֥ ȲṳⱢⱢạứ NbS ╟ᾼ ế

ɦ☼ ᴞ Ѡᵂ іɧ ҏ ȴ 

Ӑ ὑᴞ ѠП∟ ᴩȲ ṷ∟ ╟ц∂ Ȳ

Ѭᵓ ҠѿכⱢ ế ╟Ә Ѭ ѿц

 NbS ᾼ ῏ȴ ṷᵘϩЛ ᵗὑצ ӭ Ȳ

Ϸ ԓ ῂ ếӢ Ṇ ᾼ  ȴאַ
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Ϛ  ›ṕ 

Ϛȳ ӭ  

МҶ╜ἈᴞӖ ד75 ᴩ3   ᾈעПɦԓד18 ∂

ɧȲṿ ᾈЎẒỴЁ֮ ’ ȴ ҅ ȲᾈЎ

ἘӦἏὓЁ֮’ Ɫ Ȳ Ɫ֝ цӢ♄ ₇ ц ᴞ

ᾼᾈЎ Ȳ Ѭᵓ ὑӖ ד92 1 ɦ ᾈ

Ў Ɏ93~97דɏɧȲиⱢṮḳ ḳȳᾈЎ Ḃ ц

ϮЄ ЏᵂȲ Ϡ ∕ ᾙᾈ◕Џ ҵȲ ֥╜Ἀ

ɦӢ ᾙᾈȳ Ѭ∂ ɧП Є╜ Ȳ ᾈỴ ᾈЎḂ ц

ᾈЎ Ṏ Џ ȴ 2 ɦ ᾈЎ Ɏ98~103דɏɧȲⱢ

сᾈЎ Ḃ ᶾ ц ᾈЎ Ȳ Ӑ ▲

цᶾ 1 ȲԚҳЄ Џᵂȴ 3 ɦ ᾈЎ

Ɏ104~109דɏɧȲ═ ḳצ ֮ ПṮḳ ḳЏᵂҵȲ ☼

ᾙ ȳ ֥ᾙѬ ἘȲ ֥ цḳ ₤ П

Ḃ Ȳ נ ứПᾙ Ӑ Ȳ Ϥɦ ѬԚ׀ɧȳɦЛ

Ѭᾨ֮ɧцɦЏ ɧП≈ ȴ ṓ в☻Ѭᾙ Ἐ Ḕ

₤ȲӦѿἏԊ Џ ╟ѿ Ṯḳ ϩȲ Ɫ Џ ‍

Џ ╟ ẓȲ ц ֮’Ṏ Ѡ֣ȴ 

צ ὑ вҵ ὑӢ ᾼ ȲѬᵓ ᴞ

Ӗ ד110 ɦМҶ ☼ Ḃ Ɏ110~115דɏɧȲ

ѿ ᵂⱢ☼ Ṯ☻ ϩП ϩ Ȳ ᴯȲ

Ϥ ἘȲׁש ᵂⱢȲ֝ Ӽᴕ ֮

’ṎȳѬỴ ȳѬѝоȳѬ ҭцᴞ ֮ Ȳѿ сѬỴ

₇ ȲӉ ɦ ἤἭ☻ȲѬ ɧⱢӭ ȴ Ѭᵓ

ɦ☼ Ḃ ᴕњҌɧ Ὑ ѿἏѿѬ ᾙ Ɫ

ѻ ᴊᴥЏ ᾈЎᾙ ≈ ȲӉ Ё ἤἭ☻ ἘȲṳѿ

ᾙ ṳ ȲἭה ᴞ ѠɎNature-based Solutions, NbSɏ ἘȲ

ѿ ֥ᴞ ⱢӐᾼᾙѬ≈ Ȳ Ӣ Ṇὢ ғ Ϥ ᴕ Ȳ
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Ѭȳᴞ ϢדФПӂ …ȴ ⁄ѿѬ ȳЁ֮☻ӛ ȳ

’ṎцѬỴ ֥Ɫ ѻ Ȳ ϤӖ Ȳ ☼ ϱȳ

Мȳϯ ֥ל Ё ỴῈ Ȳ ֥ᵂцӦϯᴖϱḂ

Ё ῂ П ϩ ֪ П ᵂⱢȴ 

ᴖѬᵓ и ᴞӖ ד108 ɦ  NbS цԚ֝

ᴷ ɦӢדɎ108-110ɏɧȳ112ה Ṇ Ṯ ḳѠᾎὑ☼

П ӣɧȲᵛ═ ᾃ ϱᴞ Ѡᾼ вᾼ ϩ Ẃȴ

Ѭᵓ ᾼᾙ цḳ Ȳ ᴞ ד⇔ Ȳṳѹ

֢֯ᾈЎи ᴩ☼ Ḃ МȲБ∂Ӵ

 ἨӖ ᾼӂү ạȲẓ ᴞ Ѡ Ẃᾼ ȴ

в ҟ Люצ ẂȲ ᴞ Ѡ ד⇔ ȲẂֽ Ṏ ȳ

Ѭ ᾈЀ Ḃ ȳ ҵ ☺ϢЏ Ȳᶁ ҏẓ֮֯

ᴥᾼ ḳ ╟ȴᴖⱢ═ ᴞ Ѡѿ о֪ ḳ

ᾼ ϩȲ ᷾ϤЄ ᾼӱ ẂếׁשṅȲ ЄӖ ц

ѻ☼оế ֥ᵂȲѿ ═  ═ ᾼ ᴩ ȴӐ ᶦ

צ╠ ẂȲѿ הṅѠשׁ ế Ȳṳ∂Ӵד ᶾ

⁄Ɏ╓іɏȲצᵗὑ∟ ᴞ Ѡ Ἐ ếẕ ȴ 

רҵȲּױ Џ ᵎ ɎUnited States Army Corps of Engineers, 

USACEɏ╥ѷꜜ ЄᾼеԚЏ ế ∂ ᴯȲ רּ Ѭ

ȳṮ☻ȳ Ѭᵓד ȴ USACE ὑ2010ד ɦ

ᴞ ֝Џɧ ɎEngineering With Nature Initiative, EWN InitiativeɏȲ

Ҕ╗ּר ế ҵ ֥ᵂ῏ ֵ֥ᵂ ᴴȲѻ ᴞ

ếЏ ᾼẘ Ầ Ȳ ḖḆӘ ᾼѬ ȳ ếכὨȲѿצ

ṳӘ ֮ ȳ ếῂ ȴ2021דUSACEҏᾪɦᴞ

ế ὑᴞ ᾼ☻ᾛ ╓іɧɎThe International 

Guidelines on Natural and Nature Based Features for Flood Risk 

ManagementȲ∟ NNBF╓іɏȲҔᵶ ᾛ ӣὑNNBFᾼϚṷ

⁄ȳ ▐ế ὨȲѿц֯ ỴếᾈЎ МᾼNNBFӣȲֽᴶ

ᴞ ᴥἨ ᴊᴥ ╟ ֥Ȳѿ ᵅ☻ḳ ȴӐ
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ױ Ӵכ Ȳ ∕ ӻ☼֥ᵂȲ ᶺ ᴞ

Ѡ ᴩ ḔȲ ᶺ Ẃῶ ᾎȲṳҠ֫ ᵂⱢ

иṹ Ẃȴ 
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ϡ  ᴞ Ѡ ᾓ 

Ϛȳᴞ Ѡד цѝ ֫  

ԓ ѐ⇔ Ἤ ẃᾼ ṶԈ ῂ ╚ Ȳ ֵ

ֽ ế ᴞ ’Ṏ ɎIUCNɏᴞ М҅ד2010

Ở ɦѿᴞ ⱢӐᾼ ḟѠ ɧɎἨᴞ ѠȲNature-based 

Solutions, NbSɏȲ ϚṆԝּד ṅשׁ ế╜ ќ═ Ȳ ϩ

ᴞ ἨӢ Ṇ Ɏ ecosystem processesɏếӢ Ṇὢ  

Ɏecosystem servicesɏ≈ Ϥ ᾼ МȲ ֥

Џ ᶾ ȳ Ӏᾙ ȳԍ ȳ ╜ȳῂ ᴩ Ȳѿ֫ Ә

П ȳῂ ế ϮЄӭ Ȳṳ֯Ӣᾬֵ ἤếϢ ῂ אַ

Ѡ Ӣֵғ ֥ ɎFaivre et al., 2017; Nesshöver et al., 2017; 

Pauleit et al., 2017ɏȴ ϱᴞ Ѡᾼ Ȳ в֢ ╜

Ἀ  ếׁשṅ ᴯӼ  NbS Ϥ╜ ∂ МȲ ᷄ᴞ Ѡ֯

ᾼѠ֣ ȴ ᴖȲ ɦᴞ ѠɧἨ NbS ỞЄ

ҏ ὑ╜ ѝԈἨ ȲӼҠ Ẕכ Ἐ ᾼפ Ἠ ӣȷ

ӇצȲױ֪ Ғѿ  NbS ᾼ Ἐếứ Ȳ╓  NbS › Ҡ

ᾼ╚ Ἠ Ȳạứצ ᾼ NbS ӭ ȳ ế☼ Ȳṳ∂Ӵ 

NbS ᾼ ᴷ╓ ếЏẓȲ ֥ ֮֯ ᾼᴞ ȳѝо

ȳῂ ếᾙ ṆȲ ᴞ ѠҠ֪֮ạừȳԓ ѹ ᵓ֮

о ȴ 

(Ϛ)ᴞ Ѡᾼứ ế  

☺ ᴩỗ ɎEuropean Commission, 2015ɏᾼứ Ȳ

ᴞ Ѡ╥ɦắẞᴞ ȳⱢᴞ Ἤќ═ȳἨ ᴞ ᾼᴩ

Ѡ ɧȲ֯סɦӘ ֪֮ ֢ ȳῂ ế ╚ ɧ

ɎNature-based solutions aim to help societies address a variety of 

environmental, social and economic challenges in sustainable ways. 

They are actions inspired by, supported by or copied from nature.ɏ 

Ɏp. 24ɏȲ ѿᴞ ȳᴞ ӐȳꜙἨӾ ᴞ ᾼѠהȲ ḟ
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₨Ӏ Ἤ ֵ оȳ ֥ἤᾼ ╚ ȴ  NbSד

ṅשׁ ᾼ Ȳᴞ Ѡᾼứ ϷЛ Ḇ ɎEuropean 

Commission, 2024ɏȲṳḆҒ ɦ ֥ ֮ᾼȳ

ᾼếṆ ἤᾼД ╟Ȳ ḆֵѹḆֵ оᾼᴞ ếᴞ

ц Ϥ₨Ӏȳ֮ ế ɧɎSuch solutions bring more, and 

more diverse, nature and natural features and processes into cities, 

landscapes and seascapes, through locally adapted, resource-efficient 

and systemic interventionsɏȴ 

ᴞ ’Ṏ ɎIUCN, 2016, 2020ɏ⁄ ᴞ Ѡứ

Ɫɦ’ ȳӘ ȳ ᴞ ἨḂ ᾼӢ Ṇ Пᴩ

ȲѿḆצ ֮ȳ ֮ ֢ ῂ ╚ Ȳ֝ ὡϢ

ếӢᾬֵאַ ἤᾼ ɧɎActions to protect, sustainably use, 

manage and restore natural or modified ecosystems, that address 

societal challenges effectively and adaptively, simultaneously 

providing human well-being and biodiversity benefitsɏȲẔв Ḇ

ὑᴞ Ӣ Ṇ ᾼ’ ế ṎȲѿцӢ Ṇ Ἤ ẃᾼ֢

ғ ȴ ế IUCN ὑ NbS Пứ ֯ᴩ ᾼế

ϱצṷ ȲᵀꞋ ԓ ἤȳ ֥ἤȳֵӭ П

╜ ᾼ ἤȲṳ ’ Ἠ ӣᴞ ếᴞ Ṇ

Ȳẃ ҒӢᾬֵ ἤếӢ Ṇὢ ҏȴ֪ױȲ NbS ‍

Ϛ ҏ ᵑ ѠȲᴖ╥ ֥ᵂȳֵа

ȳцῂ Ȳ ẞԚ֝ ȳԚ֝ ҏếԚ֝

ᾼӭ ɎFrantzeskaki et al., 2020; Tzoulas et al., 2021ɏȴ 

Ϡ ֢ ᴩ ếּשׁד ќ═ᴞ ѠП ҵȲ 

NbS ὑ ế ᾼ Ϸѡ ắẞ Ȳṳ

Ϥ֢ ѝԈМȴẂֽ֯ 27 ự ֥ Є

ɎCOP27ɏϱȲᴞ Ѡ Ɫ֪ ᾼ ᴩ П

Ϛȷ ֥ Ӽὑ 2022 ד 3ѣ 5ự ֥ Є Пḟ ѝМ

ɎUnited Nations, 2022ɏȲ ὑᴞ Ѡ ҏḆ ϚḔᾼứ ȸ
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ɦᴞ Ѡ╥’ ȳ’Ṏȳ ṎȳӘ ᵓӣế ᴞ Ἠ Ḃ

П ȳѬ ȳ Ỵế ◦ПӢ Ṇᾼᴩ ɧȲẔӭ ╥

ɦצ ֮ȳ ֮֫ ῂ ȳ ế ╚ ɧȲṳҠ ẃ

ɦϢ ȳӢאַ Ṇὢ ȳ ἤếӢᾬֵ ἤɧПֵ

ɎNature-based Solutions are actions to protect, conserve, restore, 

sustainably use and manage natural or modified terrestrial, freshwater, 

coastal and marine ecosystems which address social, economic and 

environmental challenges effectively and adaptively, while 

simultaneously providing human well-being, ecosystem services, 

resilience and biodiversity benefitsɏȴ֪ױȲᴞ ѠЛ ╥

Џ ╟ᾼ ҅Ѡ ȲḆ ֮╥ ’ṎἨ⌠ ᴞ Ӣ

Ṇ Ȳ сӢ Ṇὢ ҏȲᴖ ếϢ אַ ӢӔ

ȴ 

ֵֽᴯ ῏╓ҏȲᴞ ѠᵂⱢϚ​ ᾼה ἘȲ╥

  ᾼ ế оȲ ֥ ҟ֯Ӣ ȳṮḳȳЏ ȳ

Л֝ Б ᾛ ӣᾼᶾ Ἠ ἘȲѿ Ḇ ᾛᾼ

ếԚ  ɎEscobedo et al., 2019; Pauleit et al., 2017; 

Ruangpan et al., 2020ɏȴֽ 2-1ἬӱȲᴞ ѠЄ Ӣ

Ṇ ȳῈ ȳЏ ȳếғ ҳ ֣ȲẔв

Ҕ╗Ӣ Ṇ ɎEcosystem-based Adaptation, EbAɏȳӢ Ṇ

ḳɎEcosystem-based disaster risk deduction, Eco-DRRɏȳ ᴥ

/ ᴥ ɎGreen/blue infrastructure, GI/BI/GBIɏȳ Ӏ Ὥ 

ɎUrban forestry, UFɏȳӘ Ӏ ѬṆ ɎSustainable urban 

drainage system, SuDsɏȳӢ Џ ɎEcological engineering, 

EEɏȳᵅ ɎLow-impact development, LIDɏȳѬ

Ӏ ɎWater-sensitive urban design, WSUDɏȳӢ Ṇὢ  

ɎEcosystem servicesɏ ȴЛ֝ὑ ҟ Ϛ ἘҠ Ӧ ᵑ

╜  ȳ ứ ₤ Ғѿ ╟Ȳ NbS ⁄ ṷ

ἘП ᾼ ἤếФ ἤȲ Ḇϱᴯȳ ᾼ Ғѿװ
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ế ӣȲИ צ ֪ ѡ ᾼ ȳῂ ế ╚ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-1 ᴞ Ѡᾼ Ἐ▐  

Ɏ ѱẃ ȸDumitru & Wendling, 2021ɏ 

 

ϱἬ Ȳ  Albert et al. Ɏ2021ɏ╓ҏꜜứᴞ Ѡ

ᾼϮ ⁄ɎcriteriaɏȲѿц NbS ╟ᵂ ᾃ ᾼХ

⁄Ɏprinciplesɏȴ NbS ПϮ ⁄Ɫȸ 

1. ֣Ɏchallenge-orientationɏȸ 

NbS ҠὙ ṳ ḟЛ֮֝ѠἬ ᾼῂ ȳ

Ἠ ╚ ȷ 

2.Ӣ Ṇ Ɏecosystem process utilizationɏȸ 

NbS ᵓӣᴞ Ӣ ạȳ Ӣ Ṇ ȳᴊ Џ

֥ Ɏhybridɏ Ѡהẃ֫ ֢ ȷ 

3.Ӣ Ṇ Ɏecosystem process utilizationɏȸ 
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NbS ᵓӣᴞ Ӣ ạȳ Ӣ Ṇ ȳᴊ Џ

֥ Ɏhybridɏ Ѡהẃ֫ ֢ ȴ 

ᴞ Ѡ Ϡ ֥ϱ Ϯ ԈҵȲ֯

Ӽ ᴩ ϯ ԝ Х ⁄ ȸ ֮ Ѡ ᴥ Ɏ place-

specificityɏȳ ὑּד  Ɏevidence-basedɏȳ ֥ἤ

 Ɏ integrative planningɏȳῂ еӂɎsocial equityɏȳ

Ɏtransdisciplinarityɏȴ 

Ɏϡɏᴞ Ѡᾼ ₤ 

Sarabi et al. Ɏ2019ɏ  Eggermont et al. Ɏ2015ɏế 

Krauze and Wagner Ɏ2019ɏ ϢᾼꜜứȲṼ  NbS ᾼ

֮ Ȳ ϢⱢЮϤ ⇔ᾼ …Ȳ ᴞ Ѡ иⱢϮ Л

֝ ₤Ȳֽ 2-2ἬӱɎCohen-Shacham et al., 2016ɏȸ 

1. Ϛ ɎType 1ɏȸ 

ḥצἨ юϢⱢЮϤᾼӢ Ṇ ȲẔѻ ӭ Ɫ’

ṳ ═ ᴞ Ṇ ᾼғ Ȳֽᴞ ’ ȳ е Ἠ

Ὥȴױ ₤ѻ иӁὑ ӀἨ ҵ Ȳ ЛắϢⱢ♄

Д Ἠ ȷᵀ֝ ᾼȲẔἬ ẁ ᾼὢ ғ Ҡ

Ϛȴ 

2. ϡ ɎType 2ɏȸ 

Ә Ɏ managementɏ Ἠ о

ɎoptimizationɏȲ оᴞ Ṇ ᾼғ ҏȲֽ ֮

Ṏȳᾈ е Ἠ₨Ӏ ᾼ Ѝ֮ ȷױ ₤ NbS 

Ὼ Ӏ֮ ȲӼҠ ắϢⱢ♄ Д ᴖ Ȳ

⇔ᾼ ╟ȴ 

3. Ϯ ɎType 3ɏȸ 

ϢⱢЮϤ ⇔ ȳἨ╥ϢⱢӾ П ᾼᴞ Ṇ

Ȳѿ ẁӇ ᾼὢ ғ Ȳֽ⅞ ῧ ȳ ∂ ȳἨ

Ӣ ҠⱢ Ӏ֮ ẃ ȳ ​Ѭᾼ Ὠȴױ

₤ NbS Ὼ ⇔ᾼϢỰ∂כ ȲṳֵѿЊѐ⇔ȳᴊ
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֥ᾼѠה╟ᵂȴ 

Ϯױ ₤Пᴞ Ѡṳ‍ᶙԓФӍȲϮ῏Ьצ ֵ

П Ȳѹ ֯ Ϛ М ֥Ϯ ₤ ᴩ╟ᵂȷ

ᴩ иᾼӭᾼȲ╥ ᵗ ῏ Ἤ֯ᴯ Ҡ ᾼ

╚ Ȳṳ╚ ֥ᾼ NbS Ѡ ȳἨṼ Ḗ ֵ֥

Л֝ ₤ᾼᴞ ѠȲ ẞἬ ứᾼ ӭ ȴ ṕПȲ

ֽ Dorst et al. Ɏ2019ɏ╓ҏȲ NbS Мᴞ ᾼᶮהɎforms 

of natureɏҔ╗ ᴞ ȳϢ ᴞ ȳϢЏ ᴞ ᾼ ֥ȳ

Ἠ х ᾼЏ Ѡה ȷᴞ ᾼғ Ɏ functions of 

natureɏ⁄ҔᵶӢ Ṇὢ ἘМἬꜜứПẁ ὢ ȳ

ὢ ȳќ═ὢ ếѝоὢ ȷ NbS ᵓӣᴞ ᵂⱢϚ ЮϤ

ѠהɎnature as interventionɏȲẔ╟ᵂ ⁄Ҡ ֢

Ὲ ѐ⇔ȴ  NbS ẓֵצаᾼӭ ế

Ɏobjectives and expected benefitsɏȲ ֫ ֢ ȳ

ῂ ế ȴ  NbS ᾼ ᾙ Ṇ Ɏ governance 

approachesɏ⁄ ֥ ᾙ ȲҔ╗ֵаᴩ

῏ ῂ …ȷ֪ױȲ  NbS ẓצῂ Ὲ ἤ 

Ɏsocio-spatial embeddednessɏȲ╥֯ ứạ⇔ М

ᴩ ȴ 
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2-2 ᴞ ѠП ₤ ᴯ … 

Ɏ ѱẃ ȸCohen-Shacham et al., 2016ɏ 

ɎϮɏᴞ Ѡᾼֵғ  

ᴞ Ѡ ֵғ ҏȲ ᵑ╥  ╜ П

֥Ȳ Л֝ᴩ ӭ П ᾼ ɎsynergiesɏȲἨ

ᾙ Л֝ᵓ …Ϣ ᴩẦ Ȳֵ֯аᵓ ӭ М ᴩ

еӔ Ɏtrade-offsɏȲ Ҡ ᴟ ᵅȴἋ Ӣ Ṇὢ

Ɏecosystem servicesɏᾼ ἘȲᴞ Ѡᾼֵғ ᴟюҔ

ᵶҳѠ ȸ 

1.ẁ ὢ Ɏprovisioning servicesɏȸ 

Ϣ Ӣ Ṇ ᾿ П Ἠὢ Ȳֽ ὭҠ

ẁѤḊȳ ȳ ế ᾬ ȷ 

2. ὢ Ɏregulating servicesɏȸ 

Ӣ Ṇ П ᵂ ế ạȲ ừПϢỰ Ȳ

Ҕ╗ ế ȳ☻Ѭ ȳ ȳῈ оȳ ᵮ׀ ȷ 

3.ќ═ὢ Ɏsupporting servicesɏȸ 

ќ═ Ӣ Ṇ ӐṝПӔ ᵂế֢ ғ צ Ȳ
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ṳҠќ═Ẕ҃Ӣ Ṇὢ ҏȲֽԏ֥ᵂӣȳ и ȷ 

4.ѝоὢ Ɏcultural servicesɏȸ 

Ϣ ᴞ ᾼФ …Ȳ ᴞ ὑϢ Ӣ цї

ᾼ Ȳ‚ ṝї ếῂ ȲҔ╗ԅאַ ȳ Ṏȳ֮

Ѡ Ѡ ᾼ ȴ 

ᴞ Ѡ ֵғ ȲᵀЛ҅ῶḕϚ  NbS 

Ҡѿ ҏἬצғ ֣ȲЬ ֮Ѡ Ἠ Ḗȳ

Ἠạ⇔ ȳЏ ᶾ в Ȳḟứ֢ ӭ ᾼ

ἤц Ԓ ᶧȴױҵȲ Ϡ ṳ ᴷ ᵑ ӭᾼ ҏ

ПҵȲϷ  NbS ᾼ ếᾙ ṆȲ╥ᵡצᵗὑ

оֵғ ҏȳѿцЛ֝ ֣П ᾼӔ֣ד ἤ 

ɎTzoulas et al., 2021ɏȴ ᴕ Kabisch et al. Ɏ2016ɏἬ∂ӴП 

NbS ᴷ ▐МȲ ҳѠ ṳ  NbS ᾼғ ế

Ȳֽ 2-3ἬӱȲ ֽϯȸ 

1. ֥ Ɏ integrated environmental performanceɏȸ 

NbS ֯ Ѡ П Ȳֽ ȳỆ ȳḂ Ὲ

₇ ȳ ю֮ῶ ☼ȳ сӢᾬֵ ἤȳ Ғ ֮Ὲ ȷ

ᴖ Ɏdisservicesɏֽ ҒȲ⁄Ҡ Ẕ҃Ӕ

Ӣ ȴ 

2. ế  Ɏhealth and well-beingɏ ȸאַ

Ҕ╗Ӣ П Ȳֽ Ṷљҵ Ϣ Ғȳ ᵅẻ

ᵮ ếїᴨ Ȳѿцї П ȲֽӢ♄

⇔Ἠᶶ ╓ ȷҫҵȲ ֮ᾼҠцἤȳӖ ПѩẂȳἨ

ắ ֮ Ɏ ɏПϢ Ϸ Ϥᴕ ȴ 

3.ӀӖ Ɏcitizenôs involvementɏȸ 

ֽ ȳԚ֝ ȳ᷾Ϥ  NbS ПӀӖϢ Ȳ

ѿцצ  NbS ד ế῀ ֯Ӗ ếῂ ᾼ

Ѡהȴ 

4. ế Ɏtransferability and monitoringɏȸ 
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NbS ֥ᾙ Ɏintegrated governanceɏ ᴩ Ȳ

ϤЛ֝╜  ếֵаᴩ ῏ Ȳṳ҉צṜ ȳќ

═  ᾼ ᴷ Ȳ ғ NbS ᾼכ ȴ 

 

2-3 ᴞ ѠП ᴷ ▐ 

Ɏ ѱẃ ȸKabisch et al., 2016ɏ 

 

Ɏҳɏᴞ Ѡᾼ ᶧ 

Ϡ ᴞ Ѡᾼứ ȳ ₤ếғ ғ ế ПҵȲ

╜ ᴖṕȲ⁄ֵ ậ╜ ֫ Ɏpolicy feedback 

cycleɏᾼ ɎChini et al., 2017ɏȲ ᴩ Ѡ П╜

∂ Ϥȳ ╟ᵂȳ ế ȳ ᴷ

Л֝◕Ȳ ᴖ᷄ҏ Ṿ Ɏbest practicesɏᵂⱢ

Пẕ Ɏ Frantzeskaki et al., 2020; Kumar et al., 2021; 

Wickenberg et al., 2021ɏȴRaymond et al. Ɏ2017aɏ֫
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Ә ᾼּשׁדế╜ ᵫ Ȳ╓ҏ ᴞ Ѡ╜

ᾼϝ Ḕ Ɏ 2-4ɏȲẓ Ὑֽ∟ȸ 

1.╓ ế Ɏ identify problem or an opportunityɏȸ 

NbS ᴩ М Ἠ֫ ṷ╚ ế Ḗȹ ṷ

╚ Ҕ╗ ṷ ӻ ᾼ ֣ȹ Ϡ NbS Пҵ צ

ṷҠ ᾼ ḟѠ Ҡẁ Ἠѩ ȹ 

2. ṳ ᴷ NbS Ѡ Ɏselect and assess NbS and related 

actionsɏȸ 

NbS Ѡ ᾼ ӭ Ɫᴶȹצ ṷẓ ᾼᴩ ȹ  

3 NbS П ╟ Ɏ design NbS implementation 

processɏȸ 

NbS ╟ֽᴶ ֥Л֝ ȹֽᴶ‚ Л֝  

ếᾙ ᾼ Ф ȹ 

4.NbS П ╟ Ɏ implement NbSɏȸ 

ᴕ  NbS ᾼכӐ Ȳֽᴶ ᴊᴥצ╠

╟ ᴩ ֥ȹֽᴶצ Ἠо ȹ 

5.ᵓ …Ϣ Ɏfrequently engage stakeholders and 

communicate co-benefitsɏȸ 

֯ NbS Ѡ Мצ ṷЛ֝ ₤Пᵓ …Ϣ ȹֽ

ᴶצ ᴩẦ ṳ‚ ֥ᵂȹ 

6.NbS ЄɎtransfer and upscale NbSɏȸ 

ֽᴶ Єс  NbS כғ ȹֽᴶצậ  NbS ᾼ

דּ Ȳ‚  NbS Пѻ☼о Ɏmainstreamingɏ ạ⇔

о Ɏ institutionalizationɏȴ 

7. ᴷԚ Ɏmonitor and evaluate co-benefits across all 

stagesɏȸ 

ᴷ ֯ NbS ᾼḕ ◕ ᴩȲѿќ

═  ȳצ ᾼ╜ Ȳṳ∂Ӵד П ᴷ╓ ếЏ

ẓȴ 
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 NbS ᾼ╜ ▐Ȳṳὑ NbS П֢ ◕ ᴩ

ᴷȲצᵗὑ ἘП ҏȳ ᴩӱ  

Ɏdemonstrationɏȳ ế ȳᶮכ ѠȳᴖכⱢѻ☼

П╜ Ȳצᵗ ế Єс ȴ 

 

2-4 NbS П╜  

Ɏ ѱẃ ȸRaymond et al., 2017aɏ 
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ɎХɏᴞ ѠП ᴷ  

ἭϱἬ ȲNbS ᴷ ПӭᾼȲ╥ ṅשׁ

ậ דּ Ȳѿ ֢ ЮϤѠ ᵡ ẞ ὨȲᵂⱢ

Ѡ оȳ ᾼ῀ ȴ ᴷ

∂Ӵ֢ ╓ ᴷЏẓȲṆ ἤ ᴞ Ѡ ᴞ Ἠ

כ∂ П ᾼ֪ὨФ …ȲѿцἬ ẃ  ПӔ֣Ἠ ֣

ὨȲ ẁӑẃ╜ ∂ ếѠ֣╓і ɎDumitru & Wendling, 

2021ɏȴ 

 Dumitru and Wendling Ɏ 2021ɏ  ᾼứ ȸ  

Ɏmonitoringɏ╥═ ἤ֮ ╟ Ȳ Ӧ ֢ Ȳ

ḟứ ╟ᾼ ếḟ Ȳ֫ ╟ᵂ МҠ П

Ȳṳ ѩ ῴỞ  ɎbaselineɏȲ  NbS Ѡ

Л֝╚ П֫ ᾼ ϩȴ ᴷ Ɏevaluationɏ ⁄╥ứ ȳ

ἤ֮ ứ ᴩ ᴷȲҔ╗Ϯ ₤ ᴷ ȸɎ1ɏ

ἤ  Ɏdescriptive questionsɏ Ӕ֯ Пᴩ Ѡ

ᾓȳ ȳἨᵓ …Ϣ ȷɎ 2ɏ ἤ  

Ɏnormative questionsɏ ᴷӔ֯ Пᴩ Ѡ Ẕ҃Ҡ П

҅ᴩ П ᾼ ȷѿцɎ3ɏ֪Ὠ  Ɏcause-and-effect 

questionsɏ Л֝ NbS ЮϤѠהҠ ӢПЛ֝ Ὠȴ 

ὑ ֯ד2017 Horizon 2020П ▐ ϯȲ Ởׁש

NbS ᴷПד ╓ Ȳṳҏᾪɞќ═ NbS ᴷП

ᴷ▐ ɟ ɎAn Impact Evaluation Framework to Support Planning 

and Evaluation of Nature-based Solutions ProjectsɏȲ Ԓ╓ ϫ

NbSҠ П╚ Ȳṳ∂Ӵ֢ ╓  Ɏindicatorsɏ цẔ

ɎmetricsɏȲ NbSѠ ╥ᵡҠ כ ӭ ếғ

ȲҔ╗Ϯ Л֝ ₤П╓ ȸ ϩ╓ Ɏpressure 

indicator, Pɏȳ ╓ Ɏ impact indicator, Iɏцᾭ ╓  

Ɏstate indicator, Sɏ Raymond et al. Ɏ2017bɏȴ 
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Ϛ◕ ᾼ ếּשׁד Ȳ ὑ ҏᾪד2021

Ḇ ∟ПɞNbS ᴷᵂ њҌɟɎEvaluating the Impact of 

Nature-based SolutionsȲ∟ ɞ NbS ᴷњҌɟɏȲ

ꜜứПϫ ╚ Ɫ 12 Ȳṳ֝Ḕ ╓ в ɎDumitru 

& Wendling, 2021ɏȴ֯╓ Ѡ Ȳ ⁄ ᴷ╓ иⱢ

ϮЄ ȸɎ1ɏ ╓  Ɏstructure indicatorsɏʟ ᴷצᵗὑ

ӭכ П ╟ế ȷɎ2ɏ ╓ Ɏprocess indicatorɏ

ʟ ᴷ NbS ᾼ ᴩ ȷɎ3ɏכὨ╓ Ɏoutcome indicatorsɏ

ʟ ᴷ כПכ ȴϮ ╓ ꞋҔᵶ о оП ᴷ

֪ІȲѿц╓ П ӣᾼ ếῈ ѐ⇔ ȲẁѠ ᴩ῏

ᴕṿӣȴ 

Ɏгɏᴞ ѠПѻ☼о Єс  

Ṽ  Raymond et al. Ɏ2017aɏᾼ NbS ╜ ▐ Ȳ ᴩ

ᴷ ═ ПӭᾼȲᵛ╥ⱢϠ דּ ậ  NbS 

ѻ☼о ạ⇔о ᾼ Ȳ Єᴞ Ѡᾼ ӣ Ȳ

֥֢  ╜ ᴖ ẞ Ὠȴѻ☼оɎmainstreamingɏᾼ

Ἐẃᴞὑῂ ᶾ Ṇ ế ₤ ṅȲשׁ Ɫ ᴩ

П ḡ ạậ Ӏ ᵓ ɎnicheɏȲ ῂ ắẞ

ҵ ṶԈ ᴖ Ӣ П Ɏwindows of opportunityɏ Ȳ

ṷ ᶾ Ҡצ Ɫῂ ᶾ ạɎregimeɏ ắṳ ӣȲ

ṳḂ ╜Пצ в ȳᾎ ạ⇔ȳῂ ‟ȳ

Ἐ Ȳᴟ Ḃ ῂ ᶾ ֮ Ɏlandscapeɏᾼ ɎGeels, 

2004; Geels & Schot, 2007ɏȴ ṕПȲᴞ Ѡᾼѻ☼оȳạ

⇔о Ɏinstitutionalizationɏế Єс ɎupscalingɏȲ҅ῶ כ

ғ Ẃ ᴟЛ֝ ȳЛ֝  ȳἨЛ֝

ȲᴖכⱢѻ☼╜ ế оᵂᾎȲ 

ᴖȲ ֽ Fastenrath et al. Ɏ2020ɏ╓ҏȲ Єс Ҡ

Ҕᵶֵ Ὲ ѐ⇔ȲӦὑḕ ֮Ѡ╟ᵂ NbS ᾼ Ԉ

ế ᴯ֪ ꞋЛ֝דȲכғ ṳ ᾎ᾿ ᴟҫϚד ᾼ
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МȲЛ֝Ὲ ЄЊѐ⇔ᾼ NbS Ἤ ᾃᾼᴕ ֣Ȳế

ҏПғ ӼצἬЛ֝ȷ֪ױȲ ḆҒ ὑ Єс

МȲЛ֝ᴩ ῏ếЛ֝ П ᾼФ ᵂӣ ạȴױҵȲ

ᴞ ѠПѻ☼о ӼҠ ֢ ɎbarriersɏȲ

ѹ כ ṷ ᾼ֯׀ ֪ Ȳ ╥  ȳ֯ ứᾼ Ӏ

ϯᶮכᾼ ứ ϩ ȲҔ╗ ȳạ⇔ȳᶾ ȳῂ

ế Ṇ ȲצẔ Ṽ ᾼ ȴNbS Пѻ☼о Єс

ȲӇ ᴩ ₤ Ȳ Л֝ ֪ ᵌὢ

ȲḂ ỆП Ἐȳ ⇔ế Ȳ Ϣ

ϢȳϢ ᾼФ …ɎDorst et al., 2022; Tozer et al., 2022; 

Xie et al., 2022ɏȴ 

ⱢϠḆҁ  NbS ѻ☼о Ӣᾼ ếᵂӣ ạɎֽᴶ

Ӣȹ֯ᴶ ӢȹӦ Ἤ ȹɏȲAdams et al. Ɏ2023ɏ 

ѻ☼оứ ⱢȸɦNbS ѻ☼о╥ Ḗȳ∂Ӵȳṳ  NbS ὑ

₨ӀМᾼ Ȳצᵗὑ ӀӘ ₤ ɧɎ NbS 

mainstreaming is a process for pursuing, establishing, and/or 

embedding NbS in cities contributing to urban sustainability 

transitionsɏ Ɏp. 9ɏȴ 

ҵȲAdams et al. Ɏ2023ɏ∂ӴϠ NbS ѻ☼оױ ᾼиέ

ἤ▐ ȲṼ ѻ☼о ᾼ Ȳ иɦѻ☼оᴩ ᾼ

ϩɧếɦѻ☼оᴩ ɧẒ иȲֽ 2-5Ἤӱȴ 

ѻ☼оᴩ ᾼ ϩӦɦᾙ ɧɎ governance 

configurationɏếɦ῀ ɧɎknowledge configurationɏἬ

ȷᾙכ ֵ װ Ṕᾼ Ȳ ѻ☼оֽᴶ

П Ѭӂế₣᾿ᾼФ ӻ☼ᴖ ӢȲҔ

ȳ ȳ ế Ӏ ȲẂֽӦ П 

NbS ὑ כ ᾼ ╜ Ȳṳ֯Л֝ ₨Ӏ ȴ

῀ ⁄ ῀ ᾼӢ ȳӻ ế ֥ȲҔ╗῀

֥Ɏintegrationɏȳ῀ Ԛ Ɏco-productionɏȳế῀
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Ɏdisseminationɏȴ 

֯ѻ☼оᴩ Ѡ ⁄Ҕᵶɦѻ☼о ạɧɎmechanism for 

mainstreamingɏếɦѻ☼оṔᴥɧɎroles in mainstreamingɏẒ

иȴ Adams et al. Ɏ2023ɏԝ ϠХ  NbS ѻ☼о ạȲֽȸ

֥Ɏ integrationɏȳ Ɏ experimentationɏȳѐ⇔ Ὅ 

Ɏscalingɏȳ Ɏtranslationɏ ế ɎlearningɏȲ╥  NbS 

ӦἼ Ἐ оⱢẓ Ҡ ᾼ ѠהȴױҵȲҳ  

NbS ѻ☼оᾼ Ṕᴥ֢ҨẔ Ȳиᵑ╥ѻ☼о ῏ 

Ɏmainstreaming enablersɏȳѻ☼о ῏Ɏmainstreaming 

designersɏȳѻ☼о ῏Ɏmainstreaming connectorɏȳѿц

ѻ☼о ╟῏Ɏmainstreaming implementersɏȴױ NbS ѻ☼о

П▐ Ȳצᵗὑӑẃ ứ☼ ᴞ Ѡ і ẁ ᴕȲ

≈ᴕ в ᾼᾙ ạȳЛ֝ ᾼиЏ ֥ȳ

ֽᴶ ϤЛ֝ѻ☼о ạȳṳ Є ᴩ ῏ ᾼ ȴ 

 

2-5 NbS ѻ☼оᾼиέ▐  

Ɏ ѱẃ ȸAdams et al., 2023ɏ 
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ϡȳᶺ ᴞ ѠП ᾓ 

ᴞ ѠⱢ ϱӔ ế ᾼ ἘȲ ᴖ

Ẕв ֥Ӣ ’Ṏȳḳ ȳ ȳҔ ה

ᾙ ȳϢ ῂ אַ ȲБ דצ   ᾼ ế

ȴᶺ ᴞ Ѡד ╜ Ɫ ḔП ◕Ȳ Ϡ ᵑ  

֯ в ҵȲӼ ╜ ếד ϱᴯ ᾼṔ

⇔ẃ Ȳ≈ᴕ☼ ᴞ ѠҠѿֽᴶ ֥Ё֮ṿӣȳῈ ȳ

ếẔ҃’Ṏ╜ ᴩ╟ᵂȴ 

ɎϚɏϱᴯ ц ╜  

1.ԓ Ё  

ԓ Ё Ɫ ḟ ҟ Ёᵓӣ ϱᴯ╓ Ѡ ȳ

ѹЁ֮ ứҠ Ө Ѡה Ḇṿӣӣ Ȳם

Ё ֢ Ё֮ᵓӣ ȲṳṼ ừἤ

Ё֮и Ȳὑ ד2016 ╟ɞ Ё ᾎɟӔ

ϱה ȴ Ё Ϛ ᵛ ỨὙ ╓ҏȸɦⱢ֪

Ȳ ’ ЁׄԓȲ’Ṏᴞ Ϣѝ Ȳ‚

֥ Ȳ о Ё ֥ ạȲṳ Ṏ

Ё ֮ Ȳ Ḗ Ә ȴɧϱ Ӵᾎӭ

ᾼ― ᴞ Ѡᾼ ἘЛ ᴖ֥Ȳ ᵑ╥֯ ᾼ

ϯȲ П ЁᵓӣҠ ḆЄכ Ȳ

֢ њ◕’Ṏȳ Ṏ֢ Ё Ȳі ₨Ӏ

ḋ֮ ᶧצ ếӘ ₤Ȳ ∂ ЁᵓӣПѠ֣

ᶧȴ 

֯ԓ Ё ᾼ▐ ϯȲ Ӏ Ё Ṽ ɦׄԓʟ

’ ȲӘ Ё ɧȳɦצᶧʟ Ȳі ₨

ɧȳɦế ʟῂ е Ȳ еӂӔ ɧϮ ⁄ ᴩȲ

Пצ╠ Ӏȳ‍ Ӏế е ӣ֮Ȳ иⱢɦ Ё’Ṏ֮

ɧȳɦ ◦ ֮ ɧȳɦ ֮ ɧếɦ₨ ֮

ɧҳ ᵑȲḕϚ ᵑϯԛ иⱢЛ֝Пṿӣи Ȳ Ӧ
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и Ё֮ Ȳ Ё’Ṏȳ₨ ế Ӣ ᶁ

Ȳ Ḕ Ёӣ ȴӣ֮и ЛҬ╥ צ Ӏế

֯ ϱᾼ ȲḆᴕ ’Ṏ ᾼ Ȳ

ἤ֮ ᴩ Ё Ὲ ȷṿӣи Ϛӎ ∟Ȳ―Л

ԉ ḆȲ֪ױḆ צ Ё ṎếӘ ᾼ Ἐ ȴ

֯ Ё ᾼ╓ ⁄ϯȲ   Ϸ Ё Фד ֥Ȳ

о   ֯Ὲ ֣ϱᾼ ֣ ȷ   Ё

Ӣ ֥ Ȳ ֝ ѻ ṳ ᴩẦ Ȳṿ ȳ

ȳᴰ׃ȳ еԚ ╟ПῂП ᴯ צ ֥ ЁῈ

ȴ 

Ё ֯Ә ᾼӭ ϯȲⱢ֪ ӑẃ ֯ḳ

ȳӢ ȳ ◦ȳ Ӣ Ѡ Ҡ Ӣᾼ Ȳ ҏẓ

ᾼῈ Ȳ ֽϯȸ 

Ɏ1ɏ ȸ 

֮ ц Ṇ ȳ Ѭ ᾙ

ц оѬ ạ Ṇ ȷ’ Ӏц ḋ ὍῈ Ȳ

Ғ Ὥ ц ☻ғ ȷ о Ỵ ׄԓȲ

ᾘ Ё֮ṿӣ ⇔ ₤Ȳѿ֪ ӂ ϱс Ỵ–

ᾭᾓȴ 

Ɏ2ɏ ЁṮḳ ȸ 

֥☼ ֥ᾙ Ȳ ֮ ᵅ ὔ Ѭ֮ שׁ

֪ Ȳ Ԓ ӣᴞ Ѡה ☻ Ѭȷ ₨Ӏ

ᵅ Ἐ ϤЁ֮ṿӣ ạȲҒ ∂ ֮ц

еԚ ╟ ☼ᵮ Ȳ Ғ ӀṮ☻ ḳ ϩȴ 

Ɏ3ɏᴞ Ӣ ’Ṏ ȸ 

ѿМҶЍ ’Ṏ Ɫ ȲᾘᾈЎȳѬ֭ȳ ֮

Ἃᴼᴟӂ Ȳᴭ צ╠ е ȳᴞ ’ ȳ ỞὭȳ

ᴞ Ὥȳ’ׄὭȳ Ӣ ᾬ ế’ Ȳѿц

е ֮ ὍῈ Ȳṳ ֮цῺỴ Ȳᶮ
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Ɫ Ӣ ’ ȴ 

Ɏ4ɏᴞ ’Ṏ ȸ 

ὭȳѬӢ ᾬ ’Ṏ ȳϢЏ ц’

ȳѬ Ѭ ȳ Ѭ ȳᴞẃѬѬ Ѭ ’ ȳ

ӣѬѬ Ѭ ’ Ȳ Ғ ▲ȲṳṼ

ἤȲ ᴩи ȴ 

֯ Ё МӑӔה цɦᴞ ѠɧἨ NbS 

Ȳ ᴖ ֥ Ё’ṎếӘ ᾼӭ ȲҠѿ ᴞ

Ѡ Ɫ Ё ᾼẓ њ◕ȷᴖᴞ ѠП

ȲϷ ֥ Ё ֥ ᴩЁ֮ṿӣи Ἠậ ד

ӣ֮Ȳѿᵓ  П ╜ Ѡ П ֥Ầ ȴ 

2-6 Ё Ṇ Ṇ  

Ɏ ѱẃ ȸв╜ ₨ ɏ 

2.֪ ᴩ  

Ϡ Ё֮ᵓӣếῈ ᴩП Ё ҵȲⱢ֪

ẃᾼ╚ Ȳᴩ╜ ὑ ד2008 ɞӘ ╜

ɟȲ2012ד Ӂɞ ╜ ɟȲ2014ד

ɞ ᴩ 102ɇ106דɟȲ֯ ᾼ

֪ ᵂⱢϱȲ ᴞצױϠҠṼ П ἤϱᴯ ȲцҠ
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ᴟ֮Ѡᾼ ᴩ Ѡ ȴ2023דḆ ϚḔ

ɞ ⅍ ц ᾎɟ Ɫɞ ֪ ᾎɟȲṳṼ

ᾎ ֪ ᴩ ȲᵂⱢԓ ἤ ⅍

ц ╟╜ Ѡ ȴ 

֪ ᴩ ᾼ Ɫạứ

Ɏ ɏц Ὅ Ɏ ɏ Ȳѿ с

ϩȳ о ἤȳṳ ᵅ ⇔Ȳ∂ П

ᵅ ȷẓ ᾼӭ ⁄ⱢӖ ד139 ẞ ⅍ Ὅȴ

Ӧὑ ṳ‍ Ϛ  ἨṶ Ҡ Ȳכ ֯ ᾼ

╜ ӭ ếᴩ ▐ϯȲ ֵ֥аᵓ …ϢԚ֥֝ᵂȷ֪ױȲ

ᴩ ᾼі Ȳ Ḕ ֢ Ѡ Ḃ Ӣ♄

ȳ∂ӴӘה ₨Ӏцԓ …Ȳ ѷ҅Ӕ ц

ᾙ ≈ ȲԚ֝∂ ᾼ ἤȲ

оⱢ ᴥ ₤€ Ȳ ’ Ә ȴ 

╜ в ⁄иⱢɦ ɧ ɦ ⅍ ɧϡ

ȴ֯ Ѡ Ȳ ứϝ Ӑ ȲҔ╗ȸ с Ӣ

╟ ἤȳ ’Ѭ ẁ ӂ ȳ‚ Ё֮ᵓӣ֥

с Ё ἤȳṮ Ỵḳ ’Ә ◦ ȳ с

ẁ ц ϩȳ ’ Ӣ ц Ӣᾬֵ ἤȳ

о ӢцṮꜟ Ṇ с ȴ֯ ⅍ П

Ѡ Ȳҫצг ᴩ ȸ∂ Ṇ сẁ

ứ ἤȳ‚ ᴥ ₤ѿ ֣ᾼӘ Ӣ

ȳה ₤ȳ∂ Ә ∂

ᵅ ₤ȳ‚ Ә ᶙ Ӣ Ṇ ȳ

∂Ӵ ᵓӣȴ 

ᴞ ѠҠѿ Ɫ ϱכ ӭ ᾼ ᴩ

Ѡ Ȳ ᵑ֯ с ╟ ἤȳѬ ẁ ȳ Ё ’

Ṏ Ә ᵓӣȳ Ỵḳ ṮᾙȳӢ Ṇ ȳ‚ Ѡ

Ȳᴞ Ѡצᵗὑד ╜ Ȳṳ ֯ᴩ ᾼ ▐
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ϯ ȴ 

3.2050  

ᾼ Ѡ Ȳᴩ╜ ὑ 2022 еӁד

ɦ2050 Ὅ ц ὙɧȲӔה ⅍

Ϥ ╜ ȴ֯ױ МȲὙ ứ

₤ᾼҳЄӭ ȲҔ╗ ₤ȳ ₤ȳӢ♄ ₤ếῂ

₤Ȳѿ П с ṳ о ᾨϩȲ

֝ Ә ᴥᾼӢ♄ Ȳ ῂ ᵅ ₤Ҡ

ẃᾼ ế Ȳ ’ῂ еӂӔ ȴױҵȲ М

Ϸ ϫϡ ᾼ ȲҔ╗ȸ ԏ ȳ

ȳ› ȳ ϩṆ ȳ ȳ ᵓӣц

ȳ׀⅔ ẓ оц оȳ ȳᴞ ȳ

Ӣ♄ȳ ᴥ  ȳеӔ ₤ȴẔМ֯ᴞ Ѡ Ȳ

―Ὑ ╓ҏᴞ Ѡᾼ ἘȲ ֥ᴞ ᾙѬȳᾈỴ ֮

Ȳ Ғ Ὥȳ ֮ế ◦ Ȳ ₤Пӭ ȴ 

 

 

 

 

 

 

 

 

 

 

 

2-7 Ὅ12  

Ɏ ѱẃ ȸᴩ╜ Ә ỗ ɏ  
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Ɏϡɏ  ╜ цד  

1. Ỵ ᾎ 

Ỵ פּ  1,340,845еѐȲᵶ  

Ỵ  ⁄ 1,990,827еѐȷẔМ Ӑ ϢЏ Ỵ

Ҝפּ 55.84%ȲԚ 748,715еѐ Ȳ ỴϢЏо Ɏв

╜ Ё Ȳ2021ɏȴ ҟ צ ᾘ ’ Ȳᵀ

֪ ӕᾎᵂⱢṼ Ȳ ᾎ Ӣ ạ ϩȴ2015דɞ

Ỵ ᾎɟ ∟ȲḆ ᾼ Ỵ֮ ᴩ ֥

Ȳ ᵑ╥ ȳ ӂ ϱсȳ Ỵ– ȳӘ

֣Ȳ ҏḆ П ḟ ╟ȴ Ỵ ᾎ

Ϛ ― ὙȸɦⱢ ᴞ Ṇ ȳ ’ᴞ Ỵ ҷȳ

֪ ȳṮᾙ Ỵḳ ȳ’ Ṏ

◦ ȳ Ỵ ֥ ȳṳ‚ Ỵ֮ ПӘ Ȳ

ạứӐᾎȴɧᴞ Ỵȳ Ỵᴞ ѝо ȳ Ỵ

ȳ Ỵ ֮ ȳ Ỵц ◦Ӣ ȳ Ỵḳ

ḆὙצ ᾼ’ ếѠהȲᴖᴞ ѠӼҠ Ɫ ϱכ

ӭ ᾼ ПϚȴ 

2. ֮’Ṏᾎ 

ᴞ ד1971 ɞἮ ớеּפɟɎRamsar Conventionɏ 

ạứѿẃȲ ֮֯Ӣᾬֵ ἤȳӢ Ṇὢ ȳӢᾬ ֮ȳ

Ѭ ẁ ȳṮ☻ ḳȳ П

ẃ ắẞ ȴᶺ Ӽὑ ד2015 ɞ ֮’ṎᾎɟȲ

ᴟ ԚṼᾎד2024 2 ֮ȳ40 ֮ȳ

16 ֮Ѡ ֮ 3 ứ ֮Ȳ Ԛּפ 42,699е

ȴ ֮’Ṏᾎ Ϛ ὙȸɦⱢ ’ ֮щ ☻ ғ

Ȳ Ӣᾬֵ ἤȲ‚ ֮Ӣ ’ṎцὙ ᵓӣȲ

ạứӐᾎȴɧ֯ױứ ϯȲὙ ᵓӣậ҅ П ’Ṏ

Ἠᴆ╬ṮᾙȲᴖḆҒ ᵓӣӢ Ṇ ᾼ ế ᵂ ạȲ

Ӣ ȳѬ оȳ ☻ȳ ȳ ֵғ
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ҏȲ ֥ᴞ Ѡᾼ ї ȴ֯’Ṏ ϱȲ⁄Ṽ ᴞ

ἨϢЏ ֮ȳ ֮ ắ П ⇔ȳ ֮Ӣ Ṇ П

ἤȳ ֮Ể ц ᴭ Ȳ и ї’Ṏ ȳӢ

Ṏ ȳ Ṏ ȳ ὢ Л֝ṿӣи Ȳ

ᵅ ἨᵓӣᴩⱢ ֮Ӣ ᾼ ȲἨ С

П ╟Ȳ ẞ ֮’ṎП ֥ ȴ 

3.Ӣ ’Ṏד  

Ϡϱ ╜ ҵȲᶺ ֯Ӣ ’ṎѠ Ӽ Л

֝ᾎ Ȳ Ӣ ȳᾬ ȳ ֮ȳἨ ₤

ᴩ’ ȲҔ╗ɞ е ᾎɟȳɞ ὭᾎɟɎ ᴞ ’

ɏȳɞ Ӣ ᾬ’ṎᾎɟɎ Ӣ ᾬ’ ɏȳ

ɞѝо ᾎɟɎ׀’ ᴞ ’ ɏ ȴϱ ᾎ ╥

ѿӢᾬֵ ἤế ᾼ’Ṏế ṎⱢѻ ӭ Ȳ

֥ᴞ Ѡᾼ ἘȲ⁄Ҡ ϚḔ о’Ṏ Ϣ ῂ

ᾼ Ȳṳ ’ ֮ П ᾼᴭ оӢ

ғ ȷױҵȲ֯ ☼ ᴞ Ѡ ȲӼ ᾃᾈ

Ў ᾈỴ ϱ ’ ֮ П ᾼФ …ȴ 

4. ЁӢ  

צ ὑᶺ П е ế’ ֵᴯὑМҶЍ

ЍṆȲᴖЍ ᴟ П ᾼЁ֮Ȳ⁄ắẞЁ֮ Є

ϩȲй ЍṆ ṆП ᾼӢ Ṇ Ȳ ֮ оȳ

Ӣᾬֵ ἤ ‹ ȷ Ὥ ’Ṏ ᴞ ד2019 Ở

ɦ ЁӢ ’Ṏ ᴥ ∂ ɧȲẓ Ϥᴞ

Ѡᾼ ἘȲ∂ ЁӢ ’Ṏ ᴥ Ȳ֯

Ӣ ᾼӘ ϯȲה ֮Ȳ ҏ

’ ὭȲᴭצ Ѝ ȳᾈЎȳӂ ế ỴӢ ȴ

ПҵȲױ вӢᾬֵ ἤ ▲иᵑӦЛ֝ᾼ

ᴯế   ᴩȲ и ᴖӑ ֥ ӣȲ֪ױϷҠ

Ӣ ∂ Ȳԓ Ӣ ᾃ Ȳṳ ᴩ
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  ֥ ֢еṂ  ᵓ …Ϣ ᴩ Ȳ᷄ҏ

Ӣ П ᾼ Ѡ ȴẓ ᾼᴩ ֽϯȸɎ1ɏ

ԓ ЁӢ Ȳ Б╓ 8 и ц 44

ᾃ Ȳ ȷɎ2ɏӢ Ṏ Ϥ–

Ȳ Ϥ–ҵẃ Ȳ Ӣֵ о Ȳ

∂ ӢӢᾬ ֮ ȷɎ3ɏӢ ᴭ ᾬ ∂

Ȳ ᴷ ȳᵅ ἤПӢ ֮ Ȳ ҏ ’Ṏ

ế Ṏ ȷɎ4ɏ ֮ ֚ᾬ ’ṎȲиέᾬ

Ә П№ ֪ІȲ∂Ӵ Ѧ ֫с ѠᾎȷɎ5ɏ

х Ӣ П Ȳ ứ ḋῂ ɦῂ ʟӢ ʟ

Ӣ ֮ ɧ’ԓȳ ♄ӣ ȷɎ6ɏṭЍ

֮ ’Ṏ Ȳ ṭЍ ᴴ … Ȳ ֥֮֯

ῂ ӖȲ’ԓ ᾃ вП֮ ȷɎ7ɏе ц Ё

Ӣ Ṏ Ȳ еṂẦϩ ᴩ ц

Ȳ Ṏ Џᵂȴ 
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2-8 ЁӢ ᾃ ╓ Ὠ 

Ɏ ѱẃ ȸ Ὥ цᴞ ’Ṏ ɏ  
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ɎϮɏѬᵓ ᴞ Ѡ ᾓ 

Ѭᵓ ᾈ ᾙ ЏᵂֵדȲכὨ Ȳ ѿῺ ᴩ

Ἠ ẃכȲМҶ иȲѬᵓ Ἥ ԓעᾈ ∂

ȳ ᾈЎ ȲᴞӖ ד110 ɦМҶ ☼

Ḃ Ɏ110~115דɏɧȲὙ Ϥᴞ Ѡ

ế NbS Ἐȷᴖ֮Ѡ ắѬᵓ Ɫ᾿ ῏Ɫ›

Ѭ Пד Ȳ ֣ і ȲЄ Ғ

в֢ Ӏ ПѬ ȳѬׄԓ Ѭ ȲẔМϭѿ

Ѭ ד ḆҒּט Ϣ ᴞ Ԛ׀П ∕ȴ 

֫ ҟᾼѬ ᾙ ѿЄ Ṯ☻ ╟Ɫѻ ȲѿѬ

ᾙ ȳ ậ᾿ȳ ∂ Ṯȳ ’ ☻ȳ ☻Ɫѻ ӭ ȴ

ᴖȲ ᾙѬЏ ЄֵѿᾈЎế Ѭᾼɦ ἤɧᴕ Ɫҏ

Ȳ ѿ֪ ϯȲ ​Ҡ Пכ ☻ȲṳҠ

כ ἤ Ѭȳ Ṯ цЍ☻ ḳ ȴ ֮

Ѭ ȲᵀᾈЎ ἤ Њ ≡Ȳ ​ Ȳ כ

Ѭḳ ȴצ ὑױȲѬᵓ ὑ ד2006 Ở ɦὔ Ѭ֮

Ѭ ᾙ ɧȲ ѿ‍Џ ᶮה ᴩᾙѬȷ2014ד

ɦ ֥☼ ᾙ ɧȳɦ ᾈЎȳ Ỵц Ѭ

ɧ Ȳ֯ ạᾈ ȳ Ṯѿ юᾈѬ ☼ Ṯ☻

Џ ҵȲ Ở≈ᴕֽᴶ ֥ϱȳМȳϯ П☼ ᾙ Ȳ

ѬԚ׀П ≈ Ȳṳѿ Ầ ȳӖ ѠהȲ

ѬỴӢ ѝо ҭȲ ᶮכ ֥ᵂᾼѬ ᾙ

 ȴה

ד2017 Ở Пɦ› ∂ ʟѬ ∂ ɧȲὙ

ứɦѬ ɧȳɦѬ ׄԓɧцɦѬ ɧϮЄ∂ ѻ

ȷ2018ד⁄ Ѭᵓᾎ ᾎ ɦ ☼и ҏ☼ ạɧ

Ȳ ֥ Ё ếЁ֮ᵓӣ Ȳі еṂ  ẦϩԚ֝

ẞ ☻ȳ ☻П Ὠȴ ṷ╜ ᾎ П ȲꞋ

֥ȳ ȳцѬ ╟ Ȳ
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ḅ ЛᶁȳѬ оȳṮ☻ׄԓȳ Ѭ Ȳԓ

сѬ ПṮ ϩȳὂᶼϩế֫ ϩȴ 

ד2021 ȲѬᵓ Ở ɦМҶ ☼ Ḃ

ɧȲѿɦἭ☻ ἤȳѬ ɧⱢѻ ἘȲϚ ֫

╚ ṳ ҏ Ȳ Ϥ ☼и ȳҏ☼ ạȳ

֮֯ ☻ ἘȲϚ ֥ Ё Пеᵫ ╟Ȳ ֥Ϣѝ

ếԅ ԏ Ȳᴭ ѬỴỂ ᾼӢ ȴ╜

ṼМҶ 26 ᾈЎѬṆП ᴷכὨȲ ứ ȳ

Ѭ ȳ Ѭ ᾙц ỴṮ Ȳ╓ứМҶѬᵓ

ᴯ Пв Ȳ Ԓ ◕ ᴩЏ ‍Џ ד ╟ȷ

ᾙ ⁄Ӧ ϚṆ ☻Ѭ ạȲ Ɫ П

П☻Ѭ Ȳ ὑБᶙכᾙ ᾼᾈ◕Ȳ∟ Џᵂ

צ╠═ ╟Пғ Ȳṳ Мὑ Ԓ Ȳ

Ӧ֢ᾈЎᶝи ◕ ╟ȴ 

Ṽ ɞ☼ Ḃ ᴕњҌɟПв Ȳẓ

ҏѬ ɧȳɦЁ֮☻ᾛ ɧȳɦ ’Ṏɧȳ

ɦѬỴ ֥ɧ ҳ Ȳ ᴩ ▲ȳ иέế

ӭ ứȴѬ Ѭ ȳѬѝȳѬᵓ ╟П ᾓ

ᴩ ▲ ᴷȷЁ֮☻ᾛ ⁄ ḳ ȳ ҭ☻ḳȳ

Ё֮ṿӣ ֣ ᴩ ȷ ’Ṏ Ӣ ’Ṏȳ

ᾬ ▲ȳ’Ṏ ȷѬỴ ֥ ⁄ Ϣѝȳ ҭȳ

ȳ ȳѬ ᵓӣП ᾓȴ֯ Ѡ Ȳ ⁄

иⱢϡד ᴩȲ Ϛדѿ ▲иέⱢѻȲѿ ᾈЎ

Ἤ П Ȳ ứḂ ᾼӭ ế ȷ ϡ ◕⁄

Л֝ӭ ȲạứḆ П в ȴ 

֯Ӗ Ѡ Ȳ⁄ ЄЊӂүếе  ӂү ạȲ

оד ᴯП ᾼ ֣ Ȳṳ Њӂү ֵа

ᵓ …Ϣ ᴩ Ầ Ȳѿ Ԛ Ȳԛᵓӣ ҅ῶ

П֮֯כ Њ ɎЄӂүɏ ḟ в ế ⇔ȴ
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☼ Ḃ Ɫᶺ Ὑװ ╓ҏ ѿ NbS ᾼ›

≈ Ἐ ᴩ☼ ᾙ П в Ȳ Ϥɦ Ḃ ц

ɧȳɦ ╟Ṯ ц ╟ɧȳɦЁ֮ ᵂⱢɎ Ϥ

ɦ ☼и ɧȳɦ֮֯ ☻ɧ Ἐɏɧȳɦ∂ ᾬḆ Ḃ ц

ᵂ ɧ Џᵂȳɦ ế ɧ Џᵂȴ 

Ϡϱ ☼ ᾙ ╜ ᾼ ҵȲⱢϠҒ ᴞ

ѠП ╟ȲѬᵓ Ӽᴞ ד110  NbS ד П

ṅשׁ ȴ110דѬᵓ Ѭᵓ ἬɎЭѬᵓ и ɏ

ɦ NbS ὑṮ☻ ḳП ╓іц ẂׁשέɧȲ ȳ

ϱᴞ ѠПứ ȳ ╟ ⁄ȳԓ ế ᴷ╓ Ȳṳ

ȳ Ғịȳ ếѡӐ ᾼᴞ Ѡ ế

ᾓ ᵂⱢ ᴕ Ȳ ҏ ὑṮ☻ ḳ ӣ NbS П

Ȳṳ ҏ NbS ᴷ╓ ᾼ ӣ∂ Ȳ ὑ╜

М Ϥᴞ Ѡד ╟Ȳ сӢ Ṇὢ ếϢ אַ

Ɏ Ѭᵓ Ѭᵓ ἬȲ2021ɏȴ 

Ѭᵓד112 и ɦӢ Ṇ Ṯ ḳѠᾎὑ☼

П ӣɧ Ȳ Ϡ вᴞ Ѡ Пӱ ẂҵȲ

ṳכӴЏᵂ в ᴯ ᴩӻ☼Ȳ╓ ᴞ Ѡ Ҡ

Пᵺ Ȳ ҏ NbS ᵂứ ȳ╜ П ạȳ

֥ȳӖ ҳЄ Ȳׁש ҠᴩП ḟѠ Ȳ ẁ∟

ӣᴞ Ѡ сṮḳ ἤП∂ ȴ ֥Ѭᵓ ẘӔ ᴩП

☼ Ḃ Ȳ ɦ Ѭ ֮֮֯ ☻ɧế

ɦ Ѭ ϯ ḇѬḃ+ɧϡ ӱ ẂȲ Ὑᴞ Ѡ֯Ӣ

Ṇ Ṯ ḳП ӭ ϱȲẓ ᾼ ѠהȳҠ ӢП

Ἠ Ȳ ҏẓ П ᴩЏᵂ☼ ∂ Ɏ Ѭᵓ Ѭᵓ

и Ȳ2023ɏȴ 

Ϡϱ ҵȲỮצɦ ☼ᴞ Ѡиέ▐ Ṯ

☻ П∂Ӵɇѿ ⱢẂɧɎ112דɏȳɦ

ӻ☼Ԛ ɧɎ112דɏ ד ȲꞋצᵗὑᴞ
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Ѡ Ἐὑ☼ ᾙ П о ȴ 

 

2-9 МҶ ᾈЎиᵉ   
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ɎҳɏѬᵓ ᴞ Ѡ ᵺ  

в ῏ ế Ὑ Ɏ2023ɏ╓ҏȲᴞ ѠҠ

ѿצ ☻Ѭ ᴩ ֥ȲẔᵂᾎϱ ɦ ὑ☼ ѐ

⇔Ȳ ’ ȳ Ṏȳ ᾎѬ Ӣ Ṇ ☼ Пᴞ Ѭѝ

ᵂӣ ᴞ ᶮ Ȳẃ юḳ Пᶛ Ѭ ᾙ њ◕Ȳ

Џ Ӑṝ ∟ ɧɎp. 12ɏȴᴞ Ѡ ӣὑѬ

ᾙ ҠҔᵶẒЄ Ȳ ֽϯȴ 

ԒȲѬ ᾙ ᴞ ѠҠ ⌠ ☼ ᴞ Ѭѝ

Ȳ ᵅѬ ȴᴞ Ѭѝ Ҕ╗ ​ȳ ☼ȳϤ ȳ

ȳ ȳ Ѭ ᵂӣ ạȲҠ Ғ ᾬ ȳ

Ѭ ȳ☻Ѭӂ Ṏȳ ֮ Ṏȳᵓӣ ֮Ἠ ☻

ѠהȲ о֢ ₤ ὍῈ ᾼ Ѭ ☻ғ Ȳ

ю ☼ ᴖ ᵅѬ ȴ 

ẔװȲҠѿ ⌠ ᾈЎᴞ ᾈד₤ Ȳ ҒᾈЎ

ὑ ế ṶԈᾼ ϩȴᴞ ᾈЎẓצ פ

᷉ȳщ ȳ ⇔ȳ ȲҠѿ

֮ὑᾈȳ ЄᾈЎ Ὲ ȳ⌠ ᴞ ᾈỴȳ Ṏ

ȳ ⇔’ ☼МҽӰ ☼Ѥ ѠהȲ⌠ ᴞ ᾈד

П ạȴ 

ᴖȲӭ›ᶺ ֯ᴞ ѠП ϱȲЬ ֵ╚

ᵺ ȲҔ╗  ╜ ᾼ ֥ ȳЁ֮ צ ếṿ

ӣ ȳӖטּ ќ═⇔ЛṜȳѿц  ᴷ

ѽ ȴ ϚȲᴞ ѠⱢϚ ἤȳ ȳ 

ἤᾼᴩ Ѡ Ȳ ᴖӭ›ד ╜ Ь ὑЛ֝ѻ

ᾼ╜ МȲỮ ᾎ ֥ ȷ֪ױȲֽᴶ ֥Л֝

ȲֽѬᵓ ȳὭ ȳ ӥѬᵓ ȳМҶц֮Ѡ╜Ἀ Ȳ

ᵌὢᾙ ꜜ ếᶝ Ӑᴯѻ ᾼ ạȲ╥ᴞ Ѡ ‎

П ȴ 

ϡȲắẞ ᾎצ ế   иᾼ ạȲЁ֮ᵓ
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ӣếῈ ӑ ᵛ ֫ Ἐếᾙ Ѡהᾼҏ ȴ

ѿᴞ ѠⱢẂȲ ֮ὑᾈȳ ᴞ ᾼ ἘȲ

⌠ ᾈЎӐṝᾼᵂӣ ạȲצṜ Ὲ ᴩ– ȳḤ Ἠ

ӛ Ȳ ᵓӣᾈ Ể ᾼЁ֮‹ ֮ȳ ЄᴩѬ

ȳἨ Ғ ☻Ὲ Ȳ ☻Ѭẃ ᴞ ȷ ᴖױ

Ѡה Ӈ цᾈỴẒ ПЁ֮ᵓӣ₤ ếЁ֮Ἤצ Ȳ

ѿц ן ד ӣȲ Ὲ     ȴ 

ϮȲᴞ Ѡ Ϸ ᾎ ╜Ἀ  ȲЬ

═ Ӗ ᴩ Ȳ Ӗ ếќ═Ȳꜙᴟ

╜Ἀ  ֥ᵂ ȴӦὑ ᾙ Џ Ꞌѿ ḖɦЛ

ѬɧⱢӭ Ȳṿ Ӗ ὑᴞ Ѡ ‍Џ ╟ֵὄ═

⇔ȷ֪ױȲᴞ ѠЛ ╥Ϛ ᾼ ѠהȲḆ

ᾼ╥ Ἐȳ ȳѝоȳ ȳӢ♄Ѡהϱᾼ Ȳ

Ṏ Ȳ ḔḂ Ӗ ὑḳ ế

ᴞ Ѡᾼ ῀ ⇔Ȳ֝ ☻ᾼṮצ╠֥ ╟ᾬ ᴩᴊ

֥Ȳ ᴞ Ѡᾼғ ȴ 

∟Ȳᴞ ѠП Ϸ ᴷ ậ דּ

ќ═Ȳ ᴞ Ѡᾼғ ҏȴ ᴖȲӭ›

в ῂ ὑᴞ Ѡᾼּד ṅӔ֯שׁ ḔȲᴖ ҟ╜

Ἀ  Ϸ צ ╦ᾼ ▲ ȴֽᴶ ᴞ Ѡᾼ

ҏ ứ ᴷ ȳ ֥ П ᴷ ӭế ᴷ╓ ȳ

∂   ▲ ȳṳ ӣ ṷ ᴩᴞ Ѡ

П ế Єс Ȳ ╥ӑẃ╜ ПѠ֣ȴ 

ⱢϠᵌὢϱ ȲӐ Ѭᵓ ᴞ

ѠדῺ Ẃ έ ȳ Ẃиέц ₤∂ Ȳ ϚḔϠ

ҟᴟ צ֯ ṷ╜ Ἠᴩ Ѡ Ȳ֯ Ἐϱ ῺἨ

֥ᴞ Ѡᾼ ⁄Ȳ ȷ֝ ȲϷ

☼ ᴞ Ѡ іП Ȳ ẁᴞ ѠḆὙ ᾼ

Ѡ֣ȴ 
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Ϯ  Ѭᵓ ᴞ ѠדῺ Ẃ  

Ϛȳ∂ӴѬᵓ Ὼᴞ ѠדῺ Ẃ ⁄ 

›Ϛ ֫ ϱᴞ Ѡᾼד ѝ ế Ȳ  NbS 

ᵂⱢϚ ֥ἤȳ​ ᾼה ἘȲϚ ҟᴟ ֯Ӣ ἤế

Ә ᾼּד ṅשׁ Џ ᶾ ȲϚ  NbS ᵂⱢϚ ЮϤ

ѠהȲ ֫ ṳ ֮ѠᾼЛ֝ ế Ȳṳ ֵаᾙ

ה ϤӖ ȳ‚  ֥ᵂȲ ẞֵғ

ҏПӭᾼɎAlbert et al., 2021; Dorst et al., 2019; Tzoulas et 

al., 2021ɏȴӐ ϱ  NbS П Ӑ ⁄ế Ȳ ứѬᵓ

ᴞ ѠדῺ ẂП ⁄ȳ ṅשׁ ▐цׁשṅѠᾎȴ 

ᴞ Ѡ֯ Ữ ḔП ◕Ȳ ᴖ  NbS 

Ἐ ᾼ ẃכȲᴞ ѠϚ ҟ ӣᾼӢ

Ṇ ȳӢ ṆṮ ḳȳ ȳѬ Ӏ ȳӢ Ṇ

ὢ ἘɎPauleit et al., 2017; Ruangpan et al., 2020ɏȲ֪ױ

Ҡѿ ҟѬ ᾙ ᾼ Ȳ Џ ᶾ ᾼ

ֽᴶ ϢɎῂ ɏ Ɏᴞ ɏП Ф …Ȳ ϚḔ

о ṳѻ☼о ᴞ Ѡᾼ ɎAdams et al., 2023; 

Mendes et al., 2020; Wamsler et al., 2017ɏȴѬᵓ П╜

Ѭ ᾙ ếṮ☻ Ȳ ᴟ ☼ה ᾙ ȳ ӣ

Ӣ Џ ȳ ᴩѬỴ Ȳẞ∂ӴеṂ֥ ᾼ ȳӢה ᾬ

▲ц ֮ Ṏ ȲꞋ ӱ ї ȳӢ ȳῂ ȳ

Л֝ ֣П ȷ֪ױȲ ṳиέѬᵓ Ὼᴞ

Ѡᾼ ẂȲצᵗὑ᷄ҏӑẃ ᴞ Ѡᾼ ֪ ế

֯ Ȳṳ∂Ӵ ӣὑ ᾈЎц ỴП NbS ᾼ ╓іȴ 

Ɫ ᴩѬᵓ ᴞ ѠדῺ ẂП Ẃ Ȳ Ԓ Ӵᴞ

Ѡ ⁄ȴ ⁄ Ϡ ֥  NbS ᾼ Ӑ ⁄ҵȲ

Ӽ Ṇ ≈ᴕᾼ ȳế ᾼ цῈ ѐ⇔ẃҒѿ ȴ 
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ɎϚɏᴞ ѠП ếв  

Dorst et al. Ɏ2019ɏȳAlbert et al. Ɏ2021ɏȳ

Tzoulas et al. Ɏ2021ɏ Ϣ  NbS ᾼứ ế Ȳ╓

ế вᴞ Ѡ Ẃ Ȳ ֥ϯԝҳ Ԉȴ 

1.֮Ѡ ế ֣ȸ 

NbS Ϥ ╟ Ԓ ꜜứ֮ѠἨῂ Ἤ ᾼ ȳ

ῂ ế ╚ Ȳѿ֫ ֮Ѡ Ḗȳṳ֯ ứ М

Ȳ Ẕғ ȴ 

2.ᴞ ἨӢ Ṇ ȸ 

ᴞ Ѡ ắẞᴞ ȳ ӣᴞ ȳἨ ᴞ

Ṇ П ᵂѠהᵂⱢ ḟѠ ȲҠѿҔ╗ ᴞ ȳϢЏӾ П

ᴞ ȳἨϢЏ ᴞ П ֥Ɏhybridɏᶮה ȲѿᵓӣӢ Ṇ

ᾼ ạȲ֫ ֢ ȴ 

3.ֵғ ӭ ȸ 

ᴞ Ѡ Ϡ ḟ Ϛӭ ế ПҵȲϷ ֝ ẁ

ֵғ ПԚ ҏȲ ṷ Ҡ Ҕ╗Ṯḳ ḳȳḂ

₇ ȳ сӢᾬֵ ἤȳ‚ Ϣ ṝї ȳצᵗῂ еӂ

ϩȳ Ғ ᴥ Џᵂ ȳ Ә ἤӭ ȴ 

4.Ӗ ếᾙ ȸ 

Ӧὑ NbS ѿ ḟ֮Ѡ╚ ȳ ẞֵғ Ɫӭ Ȳ֪ױ

ֵаᴩ ῏ Ȳ Ϥ  ╜ ȳṂϢԍ ȳ

῏ȳῂ Ӗ ế NGO ȲԚ֝╓ ӭ ȳ

ậПѠ ╟ȳ‚ П֥ᵂȲ Ԛ ṳ᷄ҏצ

ᾼ ḟѠ ȴ 

ɎϡɏṆ ≈ᴕ ῂ Ӣ ᶾ Ṇ  

Ṇ ≈ᴕ╥╓ ‍Ṷᾬԓᶝȳᴖכ ὑ ϚṶԈἨ

ᾼϚ ≈ᴕѠהȲ ᾼ≈ᴕ Ȳṳה Є≈ᴕ Ϥ

ֵа Ṕȴ֪ױȲṆ ≈ᴕצᵗὑḆ Ϥ Ṇ ᾼ ế

ᵂѠהȲ᷄ҏṆ М֢ а Ԉ╥ֽᴶ ȳֽᴶФ Ȳ
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ᴖ Ϥ Ȳ ᵺ ᴩ ἨḂ ȴӦὑḥצԉ

ᴶϢ Ӕ Ṇ ᾼԓᶝȲ֪ױṆ ≈ᴕϷҠѿ ⱢϚ ẛ

ế ϩ ᾼѠהȲẂֽ Ṇ Ȳ‚ ֵа

ᵓ …῏ ᴩ ȳ῀ ӻ☼ế֥ᵂȲ ᴩ ֥ṳ

Ԛ ȴ Ṇ ≈ᴕȲЛ Ϛ ᷄ ḟѠ Ȳ

ᴖ╥ѿ ᵂⱢҏ Ȳ֝ ≈ᴕ צ ṷᴕ ֣ȳἨҠ

ѿ ҏ ṷ Ғ Ȳ ᵍ Ϛᴩ ẃᾼ Ἠ Ὠȷ

ȲṆױ֪ ≈ᴕϷצᵗὑ  כ ӭ Ȳ ═ ȳч ֮

ṅ Ȳ∂ӴḆ ȳḆẓӘ ἤᾼ ḟѠ Ȳ Ḃה

ẞṆ оế ₤ȴ 

ῂ Ӣ ᶾ Ṇ Ɏsocio-ecological-technical systems, 

SETSɏ ᾼ ẃכɎṓ 3-1ɏȲᴞ ѠП ╥ῂ Ṇ

ɎҔ╗ֵаᴩ ῏ ȳѝоȳ ếᾙ Ṇ ɏȳӢ

Ṇ Ɏὄ╗ᴞ ӐцӢ Ṇὢ ɏếᶾ Ṇ ɎҔ╗ דּ

ᶾᶾ ế ╟ɏϮ῏ӻ Ф ᾼ ὨȲ֢Ṇ П ФדṼ

ȳἒױ ṳ Ȳ‚ ᾼᾙ Пҏה Ȳ Ә

₤П ɎAhlborg et al., 2019; McPhearson et al., 2021ɏȴ

ῂ Ӣ ᶾ Ṇ Ṇ П ֥Ɏcouplingɏ ẔӻФᵂ

ӣȲҔ╗ȸ 

1.ῂ Ӣ Ф …Ɏsocial-ecological couplingsɏȸ 

╓ϢɎῂ ɏ ᴞ ɎӢ ɏП ᾼФ …ȲҔ╗

Ϣ ᴞ Ἤ П֢ ғ ế Ȳѿцֽᴶ

═ᴞ ᾼӘ ᵓӣȷ 

2.ῂ ᶾ Ф …Ɏsocial-technological couplingɏȸ 

ᶾᶾדּ╓ ֽᴶ П Ȳ Ɫῂ ᶾ

ạɎsocial-technical regimeɏ Ἤ ắṳ Ȳᴖ

Ḃ ῂ ᶾ ȲҔ╗֢ כ∂ ế ╟ȷ 

3. Ӣ ᶾ Ф … Ɏ ecologicalɇ technological 

couplingsɏȸ 
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Ὑ ếӢ Ṇ ПḂ Ȳֽᴶ צ╠

ᶾדּ ╟ᾼ ᵂȲṳ‚ ᾼᶾ שׁ Ȳѿ оӢ

ế ἤȴ 

Ұ Ȳᴞ ѠП Л╥ּט Ἠ Ὲҏ Ȳᴖ

╥   ᾼ о Ȳ֯Ӣ Ṇ ȳЏ ᶾ ȳế

ᾙ П ӻФᵂӣᾼ ȲҠ иέ ч≈Ȳׁש

ᴞ Ѡ Є ӣПּד ếᴩ ȴ 

 

3-1 ῂ Ӣ ᶾ Ṇ ӱ  

Ɏ ѱẃ ȸMcPhearson et al., 2021ɏ  
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ɎϮɏ☼ ѐ⇔ ѐ⇔Ф  

ᴞ ѠϷҔᵶֵ Л֝Ὲ ₤ȳЏ ᶾ ȳ╟ᵂ

ᴯȲѿ֫ ֵа╚ ȳṳ ҏֵғ ֣ ȴϚ  

NbS Ҡ Ҕᵶֵ Л֝ᾼᴞ Ѡ ╟Ȳ ᴭ ế ֥

ẞֵа ȷӼצҠ ѐ⇔ᾼФ ế Ȳ  NbS ᾼ

Лᶝ ὑ Ϛ ֮ вȴ ᴕ Cash et al. Ɏ2006ɏế

Fastenrath et al. Ɏ2020ɏצ ѐ⇔Ɏscaleɏᾼứ Ȳѿ☼

ⱢẂȲ Ϛᴩ╜ Ἠᾙ ꜜ ɎῈ ѐ⇔ɏȲ

ѹ вҠ Ҕᵶֵ ȳЛ֝  ȳЛ֝ѐ⇔П ╟ Ѡ

Ɏᴩ╜ѐ⇔ȳ  ѐ⇔ɏȲ֯Л֝╜ ϯȳὑЛ֝ ȳ

ֵаᴩ ῏Ầ ᴖ Ɏ ѐ⇔ȳ ѐ⇔ц῀ ѐ

⇔ɏȲẔ ☼ ӢП М  Ȳ ᴷ Ȳ

ẁӑẃ ֥  NbS ᾼ ᴕṼ ȴЛ֝ѐ⇔ᾼ цֽᴶ

оⱢ ᾼ ⁄Ȳֽῶ 3-1Ἤӱȴ 

 

ῶ3-1 ѐ⇔Пứ Ṽ  

ѐ⇔ ₤  Ṽ  

Ὲ ѐ⇔ 

· ֮ȳ ȳ₨Ӏȳ
ȳ ȳԓ  

·  Ɏpatchesɏȳ
Ɏ corridor ɏ ȳ
Ɏnetworkɏ 

· ὑ ϚῈ ѐ⇔ȹ 
· Л֝Ὲ ѐ⇔ϯֵ ᾼ

…ȹ 

ѐ⇔ 
· ═  Ɏdurationɏȸ
ѡȳѣȳủȳד 

·  Ɏfrequencyɏ 

· ᾼ   ȹ 
· ╥ᵡ═ צ ᾼЏ Ѡ
ЮϤȹ 

ᴩ╜ѐ⇔ 
· ᴩ╜ ȸ ȳ

ȳ Ӏȳ ȳ
ṭ 

· ᴯὑ Ϛᴩ╜ ȹ 
· ╥ᵡ Л֝ᴩ╜
Ɏֽ☼ ᾙ ɏȹ 

 ѐ⇔ 
· ╜Ἀ   
· ᾎ҆  

· Ӧ   ᴯ ȹ 
· Л֝  ╜ П ᾼᾼФ
…ȹ 

ѐ⇔ 
· ᴩ ῏ ₤ȸ֮֯ῂ ȳ

ῂ ȳᶾ ῂ  
· ᴩ ῏  

· ắẞῂ еӖ ᾼ
ᾃ ⇔ȹ 

· Л֝ П ᾼ Ф
…ȹ 

῀ ѐ⇔ 
· ῀ ᶾ  
· ֮֯῀  

· ӣ ṷ ἘἨЏ
ᶾ ȹ 

· ֽᴶ Ϥ֮֯῀
ȹ 
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ɎҳɏѬᵓ ᴞ ѠדῺ Ẃ  

Ṽ ד113 6ѣ 29ѡ ϚװЏᵂ ḟ ȲѬᵓ ᴞ

ѠדῺ Ẃ Ԓ ϤѬᵓ Ȳṳ

ᾈЎ Ỵ ἤцѬᵓ ПЏᵂ ᴩ‐ ȴ֯ Ѡ

Ȳ Ԓ Ѭᵓ ד ╜ ▐ϯП ứ ԈȲҔ

╗ɦ ᾈЎ Ɏ104-109דɏɧȳɦ Ỵ

Ɏ104-109דɏɧȳɦ Ѭ ᾙц

Ɏ104-109 ɏɧȳɦМҶד ☼ Ḃ

Ɏ110-115דɏɧȷ ПҵȲӼױ ֢ᾈЎи ▲

ד П ᴩ Ὠếכ ȳѬᵓ и

ṅשׁד ᵫ П Ẃиέȳѿц ֿ  

[Ѭᵓ ]ʞ[ᴞ Ѡ] or [NbS] ѠהȲ ᵍ ԉᴶҠ

ᾼ ֯ ẂȴӦὑѬᵓ ԈѿеԚЏ ԈⱢѻȲ

ⱢῴḔ ẓṮ☻ׄԓ Ӣ ṎП ԈȲ ϚḔ

еԚЏד   ɎѬᵓ ɏ ֤ ȳ ầ ∂

ȳ Є ɎӦМ Ӗ ɏȳЏ

оרּ ɎӦМ ЁѤѬᵓ ɏȳѬ   Ὠ

ɎӦ ᾈ ɏ еṂ   П Ȳ Ѭᵓ

ứ Ԉ ᴩ ȴῴḔ ∟Ԛ 36 Ȳֽῶ 3-2 Ἤ

ӱȴ 
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ῶ3-2 Ѭᵓ ᴞ Ѡ Ẃῴ ֤  

 Ẃ֤  ᴯ  ѻ ᴯ Ὑ 

1 ừ ᾈӘ Ϛ ϯ ᾈ◕ᾈЎ Ḃ Џ  ừ  Ϛᾈи ד104  15ựеԚЏ   Ѭᵓ  

2 Є ϱ ◕ᾈЎ Ḃ Џ  ừ  Ϛᾈи ד108  19ựеԚЏ   Ѭᵓ  

3 Х Ṯ  Ḃ∂Џ  ừ  Ϛᾈи ד109  20ựеԚЏ   ╟Џ  

4 М ὧ Ṯ Џ   ϡᾈи ד110  21ựеԚЏ   Ѭᵓ  

5 ׄ ╟ц  Ѭ   ừ  Ϛᾈи  
ד111 22ựеԚЏ   еԚ ╟

 

6 › ᴃц ’ Џ Ḃ Џ  ᴎ  ϡᾈи ד109  20ựеԚЏ   Ѭᵓ  

7 ḅ ѬɎ ḋ ᴟѡ ɏ ᾙЏ  үМӀ Ϯᾈи  2020 8ự Є  

8 ḅ ѬɎ ׄ ᴟ ѵ ɏ ᾙЏ  үМӀ Ϯᾈи ד110  21ựеԚЏ   Ѭᵓ Ṿᵂ 

9 ḅ ѬɎ ☻ᴃɏᾙ Џ Ẇ ЁӰ  үМӀ Ϯᾈи  
ד112 еԚЏ ȷ2023 11ự

Є  

10 І ὧ ᴟ῀ ֭◕ Џ  үМӀ Ϯᾈи еԚЏד113    ֤ 

11 ⁮ ѳד ◕ϯ ◕ ⁮᷾  Ϯᾈи  13ựеԚЏ  ׄ  

12 ѵғ Ӣ֮ Ḃ Џ  о  ҳᾈи ד113  еԚЏ ȷNbS ֿ 

13 
Ѭ Ḃ Ɏ Ѭ ϯ ḇѬḃ+

◕ Ḃ Џ ɏ 
о  ҳᾈи ד111  еԚЏ  

14 ὧ Ѥ ☻Ӣ ѬỴ Ḃ Џ  ⁮᷾  ҳᾈи ד105  еԚЏ  

15 Ὥ ῲᶠ ἤ₨ ѬỴ ֥ Ὥ  Хᾈи  NbS ֿ 

16 ҵ ☺ ▐Ệ  Ὥ  Хᾈи  NbS ֿ 

17 ╡ Ỵᴎ טּ Џ  ⁮Ӏ Хᾈи  NbS ֿ 

18 ϡЧ ϡ ᴩ ϯ ◕ Ḃ Џ  ⁮Ӏ гᾈи  
ד111 22ựеԚЏ   Ѭᵓ ȷ

ד2021 9ự Є  

19 
Ϯ ѬМϯ ᾙ Џ Ɏ ҅ ᴟ∟ Ѭ

Ѐɏ 
⁮Ӏ гᾈи  NbS ֿ 

20 ∟ Ỵ Ḃ Џ  ⅜ὧ  ϝᾈи ד100  16ựеԚЏ   Ѭᵓ  
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רּ 21 ϱ ֮֯ ☻  ϝᾈи  NbS ֿ 

22 
ὧ Ṯὧ Є ϱϯ ◕ Ḃ Џ

 
⅜ὧ  ϝᾈи  NbS ֿ 

Ӱמּ 23 Ỵц ҿȳҢỴ ỴḂ∂Џ  ὧ  ϥᾈи еԚЏד110    ֤ 

24 Ẩ⁮ Ḃ  ὧ  ϥᾈи  NbS ֿ 

25 ῧ + ◕ᾈЎ Ḃ Џ  ῧ  ϟᾈи  
еԚЏד107 ȷ107ד 18ựеԚЏ

  Ѭᵓ  

26 ᾈЎ Ṏ ῧ  ϟᾈи ד2021  9ự Є ȷNbS ֿ 

27 Ὥ е ϯ ҿҢỴ ◕ Џ  ῧ  ϟᾈи ד2022  10ự Є  

28 Ѥӟ ῴ Ϛ Ỵ ◕ᾈЎ Ḃ Џ  ῧ  ϟᾈи  
21ựеԚЏ   Ѭᵓ Ṿᵂȷ2023ד

11ự Є  

29 ԏ ϯ ҿҢỴ ◕ Ḃ Џ  ῧ  ϟᾈи ד113  23ựеԚЏ   Ѭᵓ  

30 ϡ ☻ ϤЀҿỴ ◕ᾈЎ Ḃ Џ  ҖӀ ϫᾈи ד106  9ựѬᵓ ṏ  

31 Ḃ Џ  Ӏ ϫᾈи ד108  20ựеԚЏ   Ѭᵓ  

32 Є ҢỴ ☺ ᴟ ế◕Ḃ Џ  ҖӀ ϫᾈи  
М ЁѤѬᵓЏ Џד112 Ӣ

ȷNbS ֿ 

Иצ 33 ֮֯ ☻ Ὥ  Ѭ и  NbS ֿ 

34 ῂִ֮יᴞ ᾙ  ⁮᷾  Ѭ и  NbS ֿ 

35 Є ᾈЎ Ḃ Џ  ҖӀ ҖѬи ד110  1ựеԚЏ ᴩ╜ Ὑ  

36 ◕ Џ  ҖӀ ҖѬи ד113  еԚЏ  
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ᴩῴḔ Ẃ ∟Ȳ ױ 36 ᴩḆ ᾼ

ȲϢЏᵒᵑ╥ᵡ ֥ἬꜜứП NbS ҳ ⁄ȸɎ1ɏ

֮Ѡ ế ֣ȷɎ2ɏṿӣᴞ ἨӢ Ṇ ȷɎ3ɏ

ֵғ ӭ ȷѿц Ɏ4ɏӖ ếᾙ ȴױϢЏᵒᵑП

ӭᾼȲỮӑ Ở ᴩ иέἨѠ в ᴷȲᴖ╥Ɫ

и ῺᵀЛᶙԓ ֥ NbS ἘП ȲẂֽ ӣӢ Џ Ѡ

ᾎȳᵀӐ ϱЬ ᾈЎᾙ ᾼЏ ╟ȲἨ╥Ḃ ѬỴ

ᾼԅ ғ ȳᵀӑѿӢ ṎἨ сӢᾬֵ ἤⱢӭ ȴ

ПҵȲӼᴕױ ПῈ ֣Ȳ Ҡ Ϥ֢

₤Пᴞ Ѡ Ẃȸ֯Ὲ ֣Ȳ ậҔ╗ᾈЎȳ Ѭȳ

Ỵ Л֝ ₤ПѬỴ Ȳѿцᴯὑ ӀἨ ḋПѬ

ᴯȷ֯ ֣Ȳ⁄ᴕ П Ȳ֫ ד Ԉ

Ἤ   оП ὨȲѿц ╥ᵡБᶙЏҠ ᴩ

ᴷ ֪ ȴ ☼ ֽ 3-2ἬӱȲ ᵒᵑ∟ȲӦ 36

ᴟ 9 ᴞ ѠדῺ Ẃ֤ Ȳֽῶ 3-3Ἤӱȴ 

 

3-2 ᴞ Ѡ Ẃ ☼   



 

3-10 

ῶ3-3 Ѭᵓ ᴞ Ѡ Ẃḟ ֤  

 Ẃ֤  ᴯ  ѻ ᴯ Ὲ ₤ 

1 ᾈЎ Ṏ ῧ ṭ  ϟᾈи  ᾈЎ 

2 І  МӀ Ϯᾈи  ᾈЎ 

3 ḅ Ѭ МӀ Ϯᾈи  ᾈЎˍ  

רּ 4 ϱ ֮֯ ☻ Ӏּר  ϝᾈи  ᾈЎ 

Иצ 5 Ѭ֮֯ ☻ Ὥ ἔ  Ѭ и   

6 ὧ Ѥ ☻Ӣ  ⁮᷾ ᴎЍ  ҳᾈи  ᾈЎ 

7 Ѭ Ḃ  Ὥˍ о  ҳᾈи  ᾈЎ 

8 ҵ ☺ ▐Ệ  Ὥˍ  Хᾈи  Ỵ 

9 Є  ҖӀ ϫᾈи  ᾈЎ 
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ϡȳׁשṅѠᾎ  

Ӑ ᴞ ѠדῺ Ẃ ᾼׁשṅѠᾎȲҔ╗ ṅᾎȳשׁ

∂Ӵ έ ▐ȳ иέȳц Є ứȴ 

ɎϚɏ  ṅᾎשׁ

ṅѠᾎѠשׁ֯ Ȳ⁄ ậ ☼ ṅɎcase studyɏשׁ

ᴞ ѠП ȴ ṅБשׁ ᾛ ӣὑῂ דּ ȳ

ȳ ȳеԚ Ӣȳ֮ דּ Л֝ ᾼׁשṅМȲ

֯ס Ȳ ∂и ᾼ ȳ ȳ ṶԈ

Ἠ ᷉ȳṳ ᴷẔ ὨȲ ѿ Ἴ ᾼ Ἐ ȲἨ

ẓ Ὑ█Ϛῂ ɎFlick, 2022ɏȴ֯ ậϱȲϭҠ

иⱢ Ϛ ṅȳשׁ ѩ ṅɎcomparative studiesɏȳשׁ

Ɏoutlying casesɏἨ҅ῶἤ Ɏrepresentative casesɏ Ȳ

ѿ֫ Ἤ ứПׁשṅӭᾼἨׁשṅ ɎCreswell, 2007ɏȴⱢϠ

҉и ᾼ ế Ȳ ṅҠשׁ ӣֵ Л֝

₤П ẃ ȲҔ╗֢ ϡњ ֽ╜ ѝԈȳ ҭ ȳ

ȳЄ ȲѿцϚњ ▲Ҡậ П ȳ

ế Ȳ ѩ Ȳ ᾼЛ֝ ◕

Ȳѿц ḟ ᾼ֪ Ἠ ạȲᵂⱢӑẃ ẞ ᴿḟ

ᾼ ᴕṼ ȴ 

ᴞ Ѡᾼ ѻ☼оᴖṕȲ NbS ἘіϤẞ

╟Ȳ װֵ ᴖ ẔצᶮȲכ

ᴯ Ԉ ạ⇔ ᾼ Ȳ ᾼ

ᴩЛ֝Џ ᶾ ֯ ᵿ ᴩ ╟ᵂᾼׁשṅ

ɎDavies et al., 2021ɏȷױҵȲ ᵗὑצṅשׁ דּ

 NbS Ҡ ᾼᵺ Ȳ ᴷֵғ ҏȲ

᷄ṳ╓  NbS Ṿ ẂɎbest practicesɏ Є

ᾼ ɎChini et al., 2017; Kabisch et al., 2016ɏȴ 
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Ɏϡɏ έ ▐ 

Ɫ ᴩ ṅПשׁ έ ▐Ȳ ᴕ Raymond et al. Ɏ2017aɏ

Ἤạứᾼ NbS ╜ Ȳ ứ☼ ᴞ Ѡᾼиέ▐

Ȳ Ѭᵓ ╜ד ᾈЎᾙ ᾼ Ȳи

έ֢ ◕ᾼ ᴩ ᶾ ɎỂ ϢȲ2023ɏȲ

ᵂⱢϯϚḔ ☼ ᴞ Ѡᾼ╜ ∂ ȴ 

έ ▐Ṽ Raymond et al. Ɏ2017aɏἬ П NbS ϝ

Ḕ Ȳ оⱢҳ έ ֣ȲҔ╗ 

1. ȸ 

ᾼᴞ Ӣ ѝҭ ￼ Ȳ╓ҏ Ἤ П

ȳῂ Ἠ ╚ Ȳṳиέ ᶮכᾼ֪ ȳ ᾓȳ

ц ֯П Ἠ№ ȷ 

2. ậ ╟ȸ 

ⱢϠ ḟ› П╚ Ȳ ậ ṷ Ὼᴞ Ѡᾼ ╟Ȳ

Ẃֽ ֥ᴞ Ѭѝ֮ᶮ ȳᵓӣӢ Ṇ ạȳἨ

ṎӢ Ṇ Ȳṳ ֥Џ ȳӢ ȳ Л֝ ȷ 

3.ֵ а ȸ 

ậП ╟╥ᵡצ ḟѻ ╚ Ȳ ᵅḳ ṶԈἨ

֚ ⇔Ȳṳ֝ ẞֵағ цԚ ȲֽӢᾬֵ ἤ  ȳ

ṝї ȳῂ Ἠאַ Ȳѿ оἨ оП ᴩ

ᴷ֢ ҏȷ 

4.ɔ …῏֥ᵂ ᶮȸ 

МȲ Ϥ ṷЛ֝ ₤Пᵓ …Ϣ ᴩ

ȳẦ ếԚ Ȳ Ӗ ế ֥ᾙ Ȳ∂Ӵ֥ᵂ

ᴴ …ȴ 

ᾃ ᾼ╥Ȳ έ ▐╥ѿ ᾼѠה ᴩ Ȳ

֯Л֝ ◕ᾼ в ȲᵀṳЛ҅ῶ NbS ╥ ӣ

Џ ᾼ ἤ ≈ Ȳᴖ ֽ Raymond et al. Ɏ2017aɏἬӱⱢ

Ϛ Ɏṓ 2-4Ȳ 2-10ɏȲṳὑ֢ ◕М ᴩ ᴷȴ 
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ҵȲӼᴕױ ӭ› ậ NbS ╟ ȲЬ Пצ╠

╟ ᴩ ֥ȳἨ╥֯ Џ Ѡ Ӣ Ṇ П ᴩ Ȳ

ṳ Ҡ ṜֵѠᵓ …Ϣᾼ ếᵓ Ȳ֪ױἬ ӑ

Ӈᶙԓ ֥ NbS Пứ ȲᵀЬ  NbS П ẻ ȴ έ

▐Пҳ ֣Ȳ Raymond et al. Ɏ2017aɏϝ Ḕ ᾼ Ȳ

ѿцẓ ᾼиέв Ȳֽ 3-3цῶ 3-4Ἤӱȸ 

 

3-3 ᴞ Ѡ Ẃ έ ▐  
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ῶ3-4 ᴞ Ѡ Ẃ έ ▐ ῶ 

έ ▐ 
NbS ◕

ɎRaymond et al., 2017aɏ 
в  

IUCN  

ϥЄ ⁄  

 1 ╓  

· ᾼᴞ ѝ

ҭ ȴ 

· ╓ Ἤ П ȳ

ῂ Ἠ ȴ 

· [ ⁄ 1]ȸ 

צ

ῂ ╚  

ậ ╟ 

2 Ѡ ᴷ  

3  NbS  

4  NbS ╟ᵂ 

· ֽᴶ ֥ПѠ ḟ

ἬꜜứП ȹ 

·  NbS ậ ṷᴞ ȳ

ϢЏȳἨ ֥ᶮהȹ 

· ֽᴶὑ NbS ╟М ᴞ

ἨӢ Ṇ ȹ 

·  NbS ֽᴶ ֥Ѭ

ᵓȳӢ ȳ ȳЏ

Л֝ ȹ 

·  NbS ╟ Ҡ ẞ

ṷᵺ ȹ 

· [ ⁄ 2]ȸ 

Л֝

ѐ⇔  

· [ ⁄ 3]ȸ 

Ӣᾬֵ

ἤ   

· [ ⁄ 4]ȸ 

ẓ Ҡ

ᴩἤ 

ֵа  
ƺ6 ᴷ  

7 Є 

·  NbS ╟╥ᵡצ Ἤכ

ứПӭ Ȳ ḟѻ

ȹ 

·  NbS ╟Ҡ Ӣ ṷֵа

ғ ếԚ Ȳֽ

ȳӢᾬֵ ἤȳṝї

ȳῂ ȳאַ

ȹ 

ғПכ · NbS ẁ ṷ

ȳҠ ӣἨ Є

с П ȹ 

· [ ⁄ 6]ȸ 

еӔ

ếẔ

҃ ӭ

 

· [ ⁄ 7]ȸ 

ᴩ

 

· [ ⁄ 8]ȸ 

Ә

ṳѻ☼о 

ᵓ …

῏֥ᵂ

ᶮ 

5 Ԛ֝

 

· МȲצ ṷ

₤ᵓ …Ϣ ȹ 

· Л֝ᴩ צ῏ ṷ֝ד

ד ᾼ ṓ ȹ 

צ · ṷ ֥Ἠ ạȲ ẁ

Ӗ ᴩ ᴩẦ

ȳṳ Ԛ ȹ 

· ֽᴶ∂Ӵ֥ᵂ ᴴ …Ȳ

ᴩ ȳ Ṏ

ế ▲ȹ 

· [ ⁄ 5]ȸ 

Ҕ Ὑ

ᾼᾙ

 

· [ ⁄ 7]ȸ 

ᴩ

 

· [ ⁄ 8]ȸ 

Ә

ṳѻ☼о 
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ɎϮɏ иέ 

Ɫ ᴩᴞ Ѡ Ẃ έȲ ṅשׁ ד П

֢ ₤Ȳ ᴩӻϿѩ иέȲ∂ П ȳ

ṶԈἨ ȳѿц ᴩ ῏ᾼ֫ ếч≈Ȳ ẁӑ

ẃ ᴞ Ѡ ȴ ₤Ҕ╗ ц Ҡ Пϡњ

ɎӦ Ϯ῏Ἤ П ɏȳᴞᴩ ПϚњ ȳѿц

ϡњ ᴩ ἨҒ П Ȳ ֽϯȸ 

 

ῶ3-5 ׁשṅ ₤ 

ϡњ  Ϛњ  Ғ  

· ╜ ᾎ Ἠᶾ ⁄ 

· ╜ Ἠ ᵫ 

· ╜ἈɎᵶỗ ɏׁשṅ

ᵫכὨ 

· ╜Ἀ ▲  

· е ȳỗ ȳӂү

ц  

·  

· ῂ  

· Є  

· ϡњῈ цֵ

 

· ᴩ ῏  

·  

· Џᵂᵽ 

· ֮ ▲  

Ɏ Ẫȳṿӣ ᾓ ɏ 

· ֮ ▲ֵ

Ɏ ѱȳ ѱ ɏ 

· GIS цῈ Ғ

 

· Ғ  

· ₤Ғ  
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Ɏҳɏ Є ứ 

ᴩ ῏ ᴩ Ȳ Ҡԛװ ϡњ

в ế ᾼ ἤПҵȲӼҠ ϡњ

вӑ ȳἨЛ П ȲᵂⱢ ҉ế ȴῶ3-6ԝ

П Є ȲṼ έ ֣Ғѿ ֣Ȳṳὑ

ᴩ Ȳ Л֝ ế Ғѿ Ȳѿẓ ȳὙ

֮Ѡה ᴩ Ȳ ḆҒ ȴ Ѭᵓ

ᴯ ᴩ֥ᵂᾼ֮֯ῂ ế NGO Ɫѻ ȲϠ ҃

ὑ ậ NbS ╟ᾼ ȳ כ╟ ế֥ᵂ П ắ

Ȳ ậ ϱ Ѡה ᴩȲὑӖ ד113 11ѣ ᶙכҳ

Ϣװ Ȳֽῶ 3-7Ἤӱȴ 

 

ῶ3-6 ׁשṅ Є ῴ  

έ ֣ Є  

 

1. ֯Л֝ ◕МȲѻ ᾼ Ἠ╚ Ɫᴶȹ

ṷד Ἠᴩ Ѡ ȹ 

2. ֯Ш € Ἠ￼ ϯȲ Ở ậῺᴞ ЏᾎἨӢ Ṏ

╟ȹ 

3. ֯ ᾼ ϯȲ ֯ ᾼ╚ Ɫᴶȹ╥

ᵡ П ȳ ⇔ȳ ᴩ ȹ 

ậ ╟ 

4. ⱢϠ ḟ› ╚ Ȳ ậ ṷѠ ╟ ᴩ Ḃ Ἠ

Ṏȹ 

5. ֯ ậП ╟МȲֽᴶ≈ᴕ ᴞ ἨӢ Ṇ ϤѠ ȹ 

6. Ὼᴞ Ἠ NbSᾼѠהȲ ᾼᾙ Ѡצהᴶ ȹֽᴶ

ПɎЏצ╠ ɏ ╟ᾬ ᴩ ֥ȹ 

ֵа  

ד .7 ╟ ╟П∟Ȳ╥ᵡצ כ ὨȲṳכ ḟ› П

ȹ 

8. ӣ NbS ╟ Ҡ Ӣ ṷѠ ᾼ ȹ Ẃ Ὑȴֽ

ᴶᴕ Л֝ ֣П ԒἨ ἤȹ 

9. ֽᴶ ҏ ᴩ ᴷȹ╥ᵡҠ ẁҠ оП

Ἠ Ȳѩ Ḃ ›∟П ȹ 

ᵓ …῏ 

֥ᵂ ᶮ 

10. ֯╓ Ѡ שׁ ᾼ МȲֽᴶ ֵаᵓ …Ϣ

ᴩẦ ȹЛ֝Ӗ ɎֽЄЊӂүɏֽᴶ ᵂȲ

ѿ ֥ ṓṳ Ԛ ȹ 

11. Ϡ ᴩ ѿҵȲֽᴶ Ẕ҃╜Ἀ  ȳṂ  ȳἨӖ

ᴩ֥ᵂȲ ᴩ Ἠ Ṏȹ 
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ῶ3-7 ׁשṅ  

   ὢ ᴯ ѡ  

רּ ϱ ֮֯

☻ 
ԇṏ ᴩ Ṷ ּר ḋӥ  11/22 

Ѥ ☻Ӣ

 
Ḉ  › Ṷ  Ѥ Ӣ ѝоẦ  11/13 

Ѭ Ḃ  ᵦὙừ Ṷ  ҁ ѝоẦ  11/26 

ҵ ☺ ▐Ệ  ᵦὭЍ Ṷ  ὧӰ┘ᴣ ’Ầ  11/18 
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ɎХɏ Ὠכ  

רּ.1 ϱ ֮֯ ☻ 

רּ  ḋӥ  ԇṏ ᴩ Ṷ 

 2024/11/22 15ȸ30-16ȸ30 ֮  Google Meet 

Ϣ  ȳ ȳ ⅓ ȳӡῪ נּ   ⅓ ȳӡῪ  

 

Ϛȳּר ֮֯ ☻  

1. ֮ᴞ Ԉ ҭ ￼ ȸּר ϱ Ѝ ≡☼Ȳϯ ☻

ᾛӂ ị⇔ Ȳẓ ☼и Пғ ȴѡᾙ Ở ∂ ṮȲḇ

ᾈ ѬᴯϱсȲ∟ Ϸ ᾙѬ֝ד ȲḆṿ Ѭ оȴ 

2. ֮֯ ☻П€ ȸѬ Ё֮ṿӣ ד ȲᵀѬᵓ

ᾈ ᴩᾙ ȷ ὑּר Ẓ ☻ᴃȲ⁄Ҡѿ

Ḇצ Ѡה ḟѬ ȴ ᴷ Ԓ 6ȳ 7Ȳ∟ ᴖἋ

ᴼ ֮ ☻ȴ 

3. ֥ ӖЏᵂ ȸ⁮ ​ ░ѩ Ȳ ​ оṿ ḆⱢ

ȷᵀϷ֪ױ ҏϚדϮ ᾼ ᵂ ȲẔМϡה ᵂɎ6-10

ѣɏ֪ ᾣ ȳ ֪Ȳ ᵂ ᵅȲ֪ױҠѿᵓ

ӣԅ ᴩ֮֯ ☻ȲṳӨ ֮ ᴥ ȴ 

ϡȳּר ϱ ֮֯ ☻ ╟  

1. Ẕ҃ ẂἨ ПЛ֝ȸד Иצ ֮֯ ☻ Ẃ ү е

ҨẦ ȲӐ Ẃ и ПṂ֮צѻ ᴩ ȴ ן ֮

С ∟ ∂ ☻ᴃדѩȲ֮֯ ☻֯Л ц Ӗ ᾼ֝ ȲӼ

ὑԅ ẁ Ӗ ҵןϤȴ 

2. ֮֯ ☻ ȸ ֮ỰӖֵד› ҏ֮֯ ☻ Ȳᵀ

Ь֯ ᴩּר ᾙ ᴖӑӴᵛ ȴ ῴ ӱ Ȳ

Ӗϫич Ȳ ⱢѬᵓ ┤ӥ֮ ᴩ ☻ᴃЏ ȷ֪ױȲЛ

Ѭᵓ ᴯӴ ֮֯ ☻Ȳᴖ ֮ Ӣ ᴩⱢדФ

֥ȲИצҠ Ӗ ќ═ ֝ȴ 

3. ╟ ᵺ ȸԅ ​ủȲ╟ᵂӥ ∟Ȳὑ ​

  ᴩ ѬȲ∟ ԛ ҏȴӦὑ Ӗ Л ᵂ ױȲ֪ה

ᵂ Ȳ ֮֯ ☻ Ϥ Ӗ Пד ᵂ МȲṿה

⇔ϱсȴ ᴖȲ ὑ ӖᴖṕȲ ֥֮֯ ☻П ֪ЛṜȲ

Ẃȸ   ⇔ȳ Ӣ П  ȴױҵȲ ֮ ∟ӥ Ѭᾇ

оᵂⱢ֮ꜜȲ ѿ Ɫᴞ Ё ȷӭ›᾿ ὑѬᾇӥ ϱ Ёᾼ

Ѡה ᴩӥ Ғ Ȳᵀḕװ Ѭ∟ ╟ᵂȴ 

כ .4 ֵа ȸ Ѭѝ иέȲ Пצ ☻

☻Ѭ ȲҠѿ ᵅּר פּ 70еиПѬᴯȴ ֮Ѡ

ẃכȲɦ֮֯ ☻ɧẓᴩ Ωӱ ὨȲ Ьצ Ѭ ᶮȲᵀ

Ɫ ╜Ἀ֥ᵂ ȳה Ѭᵓ  П юȷ Ϸ҅ῶᾙ

Ѭ ἘếṮḳ≈ ɦᶙԓЛ Ѭɧẞɦ ȳ ɧП ȴ 

Ϯȳӑẃ  

֮֯ ☻Ҡ Ɫ֮ϯѬ ᾃПẃ Ȳ Ѭ☻כ оѿц֮ϯѬἼ ӂ

ȴӑẃם ѿּר ֮֯ ☻ ẂȲ∂Ӵ ᵂ ₤ ӣὑẔ҃ ѬἨ

֮ϯѬ ᾃП֮ ȴ 
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2.Ѥ ☻Ӣ  

 Ѥ ѝоӢ Ầ  Ḉ › Ṷ  

 2024/11/13 10ȸ00-10ȸ30 ֮  Google Meet 

Ϣ  ȳӡῪ ȳ ⅓ נּ   ᶁ 

 ϚȳѤ ☻ ᾼ ҭᾘ  

1. ☻Ѭ ȸӖ ϥϝѬḳȲЁד48 ᾎ Ȳ כ и֮ Ѭ

Ȳᵀ צ ȷ∟ὑӖ ד90 ῡ Ȳ☻ѬѬᴯ  5.8 е

ѐȲ ỰӖכ ҷ ӢỄ№ ȴ 

2. ᾙ ȸ ☻ᴃ צ Ṯ☻ѬȲᶙЏ∟ 23 דӑ Ӣ ѬȲ

Ɫԓכ ẕ ȴ 

3. Ѥ ѝоӢ Ầ ᾼכӴ ṔᴥȸכӴὑӖ ӴӭᾼⱢכȲד 102

‚ Ѥ ᾼӢ ’ ῂ ȲṳӦῂ ᶳЏḕѣẦᵗ

ệᶃȳ ȳ ѤȲṳ ҵꜜ їϢЂἨ Ϣ Ầᵗ

ȴ 

ϡȳ ☻ ᾼғ  

1. ֵғ ἤȸ ☻ ὑ☻Ѭ ᴩ ☻ Ȳӂ ⁄Ҡ ẁԅ

ȳ ѬȳӢ Ṏ♄ ȴ 

2. ȸѬᵓ ὑױ Ɏԏ ≈ד ɏ с

ϩȲḕד ṮḳΩ ῡ ♄ ȴ 

3. ⅎ ᾓȸ ╟в юȲᵮіϩЛṜȷם Ғ ԏ ╟Ȳ с

ⅎ Ȳṳ ֥Ẕ҃ ᴭ ȴ 

Ϯȳῂ ἤ Ṯḳ Ṏ 

1. ἤ∂ ȸῂ דṮḳЂȲḕֵ֤ 20 צ Ṯḳ Ω ♄

Ȳṳ Ể ╟ᾼ Ṯḳ Ṏȴ 

2. вҵ֥ᵂȸּד в ӱ ῡѬḳᾼṮḳ ₤Ȳṳ ғЄכ ȳ

ѡӐ ᴫ ֥ᵂ ἤ Ӣ Ṏȴ 

ҳȳӑẃ ∂  

1. ỰӖ Ḗȸ ҒṮḳ ֮Ѡ ᾼФ Ȳ сῂ Ȳ

₤Ɫ ẓ ԏ Ṯḳ Ṏғ ᾼֵаῈ ȴ 

2. ╜ἈṔᴥȸ ẁḆֵќ═Ȳ с ╟ ᵮіϩȲ═ ֥

Ṯḳ Ӣ ἘȲ ֮Ѡ ȴ 

Хȳ  

1. ῂ ᾼԚӢȸѤ ☻ Л ғṮᾙ☻ѬȲכ Ḕכ

Ɫ ֥Ӣ ’Ṏ ῂ Ӣ♄ᾼẕ Ὲ ȴ 

2. ╚ ȸῂ Ữ Ḇֵ᷾Ϥ Ȳ ᵑ╥֯ ⅎіϤ

ỰӖӢ♄ Ḃ Ѡ ȴ 
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3. Ѭ Ḃ  

 ҁ ѝоẦ  ᵦὙừ Ṷ  

 2024/11/26 13ȸ30-14ȸ30 ֮  Google Meet 

Ϣ  ȳ ᶁ ּנ  ᶁ 

 

Ϛȳ ᾼ ҭ ᾓ 

1. ҭ￼ ȸ ᴞѡᾙ ҅ᵛ֯׀Ȳ ֪ Ѭ Ḙ ἤȲ

ᾈ ᶙЏ∟ḆҒ ȴḕדҍủắὧҖủ ᵬἲȲ ḘɎ

Ḙɏ Ȳ Ȳꜙᴟᾌц Ὥȳ ц ⁮ȴ 

2. ֮ᶮ Ễ֤ᾼ ȸ ֮֮ᶮ ἤᶮ֤֮כȲֽɦ ￼ɧ֪Ḙ ֮

ᶮỄ֤Ȳɦ ɧ ᴞᶼḅᵂᾬЊ ᾼ ҭȴ 

3. ῂ ȸ ֮ỰӖנ ֪ ᴖ + ȷᴖ Ϸ

Ғ ỰӖ Ȳṳ ϢЀҵ ȴ 

ϡȳ ḟѠ ╚  

1. ῴḔᾙ Ѡᾎȸנ ӣ Ѭȳ ц ҒᾬɎֽϮ҇ ɏ Ѡ

Ȳᵀה Ὠצ Ȳᾙ Ӑכ ȴ 

2. ᴞ ѠП ӣȸ ӣԆ☼Ѭ ᶾ Ȳ ḟЄ

Ḙ ȷṳὑᾘỴ ếѤ ȲẓוֹצḘ Ṯ

ȴ 

3. ȸ Ѭ ᴫỴ 2,000 е Ё֮֫ןȲѿᵂⱢᴞ Ѡ

ᾼ Ȳṳ ֥ Ḙ ѠהȲ ᵅ ѡ ȳ ᾙ

Ὠȴ 

Ϯȳ ỰӖ П  

1. ȸ Ɏ+ ɏ Ὲ ᴆ╬ד ȴ 

2. ȸ ᵂᾬ ѿᶼḅ₤ɎֽῧӢȳ ɏⱢѻȲ

Ԉắ ạȷ ḋϢЀ֪ ֕ ҵ Ȳ֮Ѡ ắ Ȳ∟֪∂

г Џ ȲḂ ϢЀ☼ҷ ȴ 

ҳȳṆ ἤ ӑẃѠ֣ 

1. +Ӱ ᾈ ȸг ∂ ∟Ȳּ֪ט +Ӱ ᾎ

Ḥᴟҵ ᶮכḘ☺ȷ Ѭ ҵ ☺ᾼ+ …Ữ

ϚḔׁשṅ ȴ 

2.   ᾙ ȸᴞ Ѡ ֥֮֯ ᶾ ȲכⱢ ю ᾼ 

њ◕ȷ∟ ═ ᷾Ϥ Ȳ NbSᾼ ӣ ṳ с ᴩ

ȴ 

Хȳᴞ Ѡ Ḃ П  

1. Ӣ ȸӢ Ṏṿ ֮ếḘ☺⌠ ứȲ

∟Ь ═ ȲצᵗὑЁ ’═ếӢ ứȴ ֮

Ӣ ẞ⌠ Ȳֵ ὑױȲҔ╗ ṓᾼ ếדּ

ȴ 

2. ῂ ȸ ֮ỰӖ ᾙ Ȳ ᴞ ѠצḆ Ϥᾼ

Ȳῂ ὑ’ ᴞ ᾼ сȴ 

3. ȸᴞ Ѡ ᵍϠ Џ ᾙ ᾼ ὗכӐȲṳѹẔ

Ḗ ᵅȲ  ᴖṕ ȴ 
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4.ҵ ☺ ▐Ệ  

 ὧӰ┘ᴣ ’Ầ  ᵦὭЍ Ṷ  

 2024/11/18 10ȸ40-11ȸ30 ֮  Google Meet 

Ϣ נּ    х 

 

Ϛȳҵ ☺ᾼ ᾓ ╚  

1. ֮ ἤȸҵ ☺ҳ Ȳắủ ᾼ Єȴ 

2. Ḙ☺☼ҷ ȸḘ☺ Ȳ ᶙԓ ḥȴắ

+ ∂ế г Џ Ȳ Ѭ Ḙ ȳḘ☺ ѿ

ȷЭדɎ113דɏ ȲӼҒ Ḙ☺ᾼ– ȴ 

ϡȳҵ ☺Ḙ☺☼ҷП  

1. Ѭ ȸҵ ☺ ẁ щ ⅜ ’ ȲḘ☺☼ҷӼ

юȲ ҁ ᾬ ȷ Ӑכ ҒȲ⁄ כ

Ӏ Ȳ ῏ ᵅȲ ӖӢ ắ ȴ 

2. ԏ ╚ ȸҵ ☺╥ὧӰ ḋ ֮ ԏᾼ ќ▀ȲḘ☺

ҷ ‹ ԏᵮіϩȲ ֮ ȴ 

Ϯȳᴞ ѠП’ ╟ ᵺ  

1. ỆḘЏ ȸѬᵓ Ḙ ЏᾎȲᵀ צ Ȳ ὔ

ắ ȷѿ Ḙ Ệứ צ Ȳᵀ֪ ѽ ᵗế

Ȳ ᴩᵺ ȴ֮֯Ӗ Ɫ ╥ ѿ Ѡה ᴩỆḘȲ∂

ḘѺᴟ 3~4ᴏȲṳ ֥ ᾌ ѿᶮכ Ệ⅜ ȷױҵȲ ═

֮ậḊṿӣ ᴩᴞ ЏᾎȲ ᵅ ế╟Џכ

Ӑȴ 

2.  Ầ ȸ ȳ╜Ἀ ᴯ ֮֯ ṓиὼȲ ╟

ᴩ ὨЛ Ȳ ∕╜Ἀ ẁḆֵ   ᵗ Ầ ќ═Ȳṳ ϚḔ

ậ֮֯ ṓȴ צ ╟Ȳҵ ☺ ᶙԓ ҷᾼ Ȳṳ

ᾘỴӢ ц כ ȴ 
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Ϯȳᴞ Ѡ Ẃ П Ѡה 

Ẃ П Ѡה Ṽ МҶ ᾈЎ☼ Ɫ ᴯȲ

ẃѬᵓד ὑ☼ в ԈМȲ ֥ᴞ ѠПứ

Ἐ῏Ғѿи ṳ ȲṳṼ ɦ ɧȳɦ ậ ╟ɧȳ

ɦֵа ɧȳɦᵓ …῏֥ᵂ ᶮɧ ӭ ѝֿȲ

☼ ѱȳ ѱȳ֮ ȳ /╟Џ ᴩ ȴ ᴕ

ɞ NbS ᴷњҌɟцּר Џᵎ ɞ  NNBF ╓іɟМ Ẃиέᾼ

ѠהȲ Ẃ Пв Ҕ╗ ֤ ȳ ￼ ȳ

҅ῶἤ ѱȳ ӭ ȳѻ ╚ ế ȳ ậП  NbS ╟ȳ

ֵа ᴷȳᵓ …῏ ₤ц֥ᵂ ᶮ Ȳ ה᾿ ֣

ᾪȲḕ 2,000ᴟ פּ 2,500ֿПѝֿЮ Ȳᵶ ѱ 6

ᴟ 8 ȴ 

3-4 ᴟ 3-8 ѿ Ѭ Ḃ ⱢẂȲ ӱ ԝ ᾪכ

Ὠȴӭ Ѭᵓ ᴞ ѠדῺ ẂԚϟ ȲṼ Ὲ ₤

иⱢᾈЎȳ Ỵȳế ѬПᴞ ѠȲṳ ֮כ ӱ

Ɏ 3-4ɏȴ ẂЮ в ѿԓᾪ ѱᵂⱢ￼ Ȳṳ ᾼ

￼ ế Ɏ 3-5ɏȷв ⁄Ṽɦ ɧȳɦ ậ

╟ɧȳɦֵа ɧȳɦᵓ …῏֥ᵂ ᶮɧ ҳ έ ֣Ȳ

иᵑ ᴩѝֿ Ȳṳ ὙɎ 3-6 ᴟ 3-8ɏȴҫὑ

иᵑ ӱɦѬᵓ ᴞ ѠדῺ Ẃ ɧế ֤ Ȳ

ṳὑϯѠ ȲѠ― ῏ ▲᷄ȴ 
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3-4 Ẃ ӭ ӱ  

3-5 ẂЮ ӱ  



 

3-24 

3-6 ẂЮ вѝӱ Ɏ1ɏ 

3-7 ẂЮ вѝӱ Ɏ2ɏ 
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3-8 ẂЮ вѝӱ Ɏ3ɏ 
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ҳ  ẓῺᴞ Ѡ ϩ Ẃ ₤ ∂ 

›Ϛ ҏ І ḅ ѬᵂⱢ ϩ ẂȲ Ṽ

έ ▐ҳЄ ֣Ȳ ȳ ậ ╟ȳֵа цᵓ

…῏֥ᵂ ᶮ ᴩ Ϥׁשṅȴ 

ҟϮϫדẃȲ ῂ Ӣᾬֵ ἤ’ ế ᾼ

Ȳ ҏϠϚṆԝ ᾼ Ȳч╣Ϡԓ ᾙ Ἐế

ᾼ Ȳ ṷ ἘϷ ẘ Ϡ☼ ᾙ ᾼ ȴ

Ҡ ѿ и Ɫ ҳ ◕ ȸ Ӣ ᾬ ֵ ἤ ῀ ∂

Ɏ1992~2005דɏȳӭ ứ ᴩ Ɏ2006~2010דɏȳ

֥ᵂ ẓ ᴩ Ɏ2010~2017דɏȳѿцԓ

Ầứ о Ɏ2017דᴟЭɏȴ 

נ֯ ◕Ȳֽ ᾼ֮ד1992 ế ᾼϾד2000 Ωד

ṕȲѻ ὑ Ӣᾬֵ ἤ ἤᾼ╜ ▐ȴ ∟Ȳ

ῂ ֣ạứḆẓ ᾼӭ ếᴩ ȲẂֽ ạד2010

ứᾼ ῀Ӣᾬֵ ἤӭ ȴᴖῺדẃȲԓ ẞϠḆҒכ ֥ếẦ

֝ᾼѠᾎȲֽ ᾼɞђד2015 Ầứɟ Ӣᾬֵ ἤ’

֥ȴ טּ Ϡ ῂ

῀ᾼ оȲѿц ѡ ԓ ếṆ оᾼ ȴ 

ҫϚѠ Ȳ ṷ ԓ ╜ ế ӢϠ

ȴһ Л Ϡе ế╜ ạứ῏ Ӣ Ṇ ế

ᾼ ἤ Ȳ Ϡ֢ ╜Ἀạứד ᾼᾎ√ế╜ ȴ

ᴖȲ ṷ ậ Ϡ Ȳԓ Ь Ӣᾬֵ ἤ

═ ҷế Ғ ᾼ ╚ ȴ 
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4-1 ԓ ᾙ Ἐ Ϛ 

 

ҫϚѠ Ȳ☼ Ӣ ᾼ ֥Ϡ ѻ

☼ Ầ ᾼׁשṅế ╗ὨȲҔכ LandezineȳAmerican 

Society of Landscape Architecture ASLA ế International 

Federation of Landscape Architects Ȳ IFLA Ȳ ṷ

Ϸ ԓ ᾙ ᾼ ЛҠиȴ ṷ ֯ ȳ

Ӣ ếӘ ẓצ ϩȲ҃ ᾼЏᵂ᾿ ч╣

Ϡԓ ᾙ Ἐ֯☼ Мᾼẓ ӣȴ 

☼ Ӣ ᾙ ϠХ ѻ ◕Ȳḕ ◕ Ϡ

ᾙ Ἐᾼ Ḕế Ѡᾎᾼ ȸɎ1ɏ ᾼ

Ɏ2006-2007דɏȸ ◕ ∂Ӵ ‒ Ṇ

ế о о ᾼ ȴɎ 2ɏӢ ╟ ֥

Ɏ2008-2011דɏȸױ Ở Ӣ ֪ Ϥ ╟ Ȳ

Ϡ ᴞ ế₨Ӏế Ԛ׀ᾼ ḖȴӢ ếᾈ Ṏ

Ἐ іϤ☼ ȲῶὙϠ Ӣ Ṇ ἤᾼ ȴɎ3ɏ

ἤѬ Ɏ2012-2017דɏȸ ◕ ϚḔ ϠѬ

ᾼ ♄ἤế ἤȴ ἤѬ ╟ᾼЛ֝ѐ⇔ ӣȲѿ

ц ☻ᾛ ᾼ∂ӴȲч╣Ϡ о ẃᾼЛ ứἤᾼ

ȴɎ4ɏ ᴞ ϩ Ɏ2018-2020דɏȸ Ϛ ᾼ

╥ ӣḆֵ ᴞ Ầ ᾼ ѠᾎȲֽ ҏẓ ἤᾼϢЏ ╟

ᴞ ϩ ᾼ ᵂӣȴ Ϡ Ӣ Ṇ ғ ᾼ Ϥ ế
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ӣȲ Ϡ ᴞ Ầ֝ᴖ‍ ᶼᾼ ȴɎ5ɏῂ Ҕ

ἤ Ɏ2021-2023דɏȸ ◕Л ᾃӢ Ȳ

Ϡῂ еӂế ἤȴ Ӏ ᴥ ╟ᾼ ȳ

Ҕ ἤếеԚὢ ἘᾼіϤȲ ϠḆԓ ᾼҠ═

ἘȲ ῂ ֪ Ϥ☼ ᾙ ᾼᴕ ȴ 

Х ◕ᾼ ֮ ӱϠ☼ Ӣ ֽᴶ

ṳ ԓ ᾙ ᾼ ȴ ῴᾼ ȲẞӢ ֥Ȳ

ԛẞ Эᾼῂ Ҕ ế ἤȲ֝ Ҡѿכẞ☼ ᾙ

ẃ ԓ Ȳ ẃ ᾃ Ӣ Ṇ ᾼ ếῂ ᾼӘ

ȴ 

 

 

 

 

 

 

 

 

 

 

4-2 ԓ ᾙ Ἐ ϡ 

 

☼ ᾙ ╜ ế ᾼ Ȳ ᾙ ẻד

ȴᶺ ҠѿכẞȲ ᾼ☼ ᾙ ᾼ Л

ếᶙ Ȳ ᾼ☼ ᾙ ›ѝ ẞᾼ ᾙ ҳ

◕ ⇔Ϛ Ȳ נ ᾼ ῀∂Ӵẞ∟ẃᾼԓ Ầ֝ ȴᴖ╜
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Ȳ╜ иⱢϮ ◕ȸɎ1ɏ95-102 ɏדɎ2006-2013ד

ᾼὔ Ѭ֮ Ѭ ᾙ ч╣Ϡנ Ѭ ᾼ ᾃȴ

Ɏ2ɏ103-108דɎ2014-2019דɏᾼ☼ ֥ᾙ ӱϠ֣

Ḇԓ ᾼӢ Ṇ ȴɎ3ɏ104-109דɎ2015-2020דɏ

ᾼ ᾈЎ ϚḔ ϠӢ ’ ế Ṏᾼ

ἤȴ 

 

 

 

 

 

 

4-3 Ѭᵓ ד ᾙ  

 

ᾙ Ἐᾼ ֝ Ϡ ᾼ Ȳ נ ѿɦ сṮ

☻ Ɫѻɧᾼ ϚЏ Ṯ☻ Ȳה ẞɦ ӴӢ Џᾎ

╓ ⁄ɧȲч╣Ϡᾙ Ѡ֣הӢ хֻ₤ᾼѠ֣ ȴ֝ Ȳ

ɦ оϱϯ цӐќ☼ᾼ ἤᾙ ɧ ӱϠ ☼ ἤᾙ

ᾼ сȲᴖɦеṂẦϩᾙ ѡה כ ɧ⁄ῶὙᾙ Ѡה

ḆҒҔ Ȳṳѹ ֵѠ ȴе Ѡ Ϸצ сȲ

ῴӦɦ╜Ἀѻ ᾈЎᾙ ɧȲ ⱢɦӖ ☼ ’ṎɧȲ

ᾙ ṛ֣ḆӖѻếֵаоȴה ẔМȲ‍╜Ἀ
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ɎNGOɏếӖ ֯ᾈЎ’ṎМἬ᷊ ᾼṔᴥѡ Ȳ Ϛ

Ḕ Ϡῂ ⇔ᾼ ȴ 

֯ ᾼ￼ ϯȲӻ Л֝ Ȳ ☼ ᾙ

ᾼ яⱢ ȴ ᾙ Ἐᾼ оȳԓ

ᾼ╚ ȲѿцӐ֮Ӣ Ṇ ᾼ ἤȲԚ֝ Ϡ

ᾼ☼ ᾙ ȴ֪ױȲӐ ֯ ֯ϩ Ẃᾼиέ ֥Ϡᾙ

Ḇ ᾛᾼ╜ ֪ ế ⇔ȴ ▐Ҕᵶạ⇔ȳ

ế Ϯ Фד ᾼ ȲһЛװ ᾃẓ ᾼ ạ⇔ȲϷ

ᴕ Ϡ￼∟ᾼ≈ Ἐѿц ᾼ Ȳᶦ Ҡ Ϛ

Ḕ ᾙ Џᵂᾼֵ ֣ȴ 

 

4-4 ᾙ ᾼׁשṅ ▐  

 

ẔМȲ֯ạ⇔ Ȳװ ɦ ạȳ ȳ ῀ɧ ṷа ẃ

иέ Ẃֽᴶ ạ⇔ Ẕᾙ ӭ ȴᴖ ⁄װ

ὑɦ￼ ȳ ȳ ɧȲצᵗὑ Ѭᵓ ᾼᾙ Ἐế ȴ

⁄װ иέɦ ȳṶԈȳṭ ɧȲ ӱѬᵓ ᾼᾙ

≈ ֽᴶ ᴖ ȴ 
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Ϯ Фӻדװ ȲԚ֝ Ϡɦᾙכ ɧᾼ ї Ἐȴ

֥ἤᾼиέѠᾎצᵗὑᶺ Ḇԓ ֮ Ẃᾼᾙ

ế ȴ 

Ṽ › ҏ 9 ϩ ẂȲӐ ϚḔ Ӏᾈ

Ў ₤Мẓצᴞ Ѡ ϩᾼүМӀḅ Ѭ І ᵂⱢ Ϥ

ṅשׁ ȴ֯ ⇔ Ӏоѹ ѡ ᾼ ϯȲ

ӀᾈЎЛ ֪ Ṯ☻ ḖȲḆ ₇ сȳӢ

֮ цӖ ѬῈ ∂ ֵ ╚ ȴяẔ ֮ Ϣ Ȳ

ӀᾈЎἏἏ Ϥ₨Ӏ Ȳ Ể ῂ ד ȲḆּט ҏ֯

ӀᾈЎᾙ М Ϥ NbSᾼ ἤ йἤȴѬᵓ үМӀ╜Ἀ

Ὼ֯ד ӀᾈЎ ᾙϱ Ḕ ₤Ȳ Ἇᾼ Ё Ỵ ֣Ḇẓ

ἤᾼӢ ЏᾎȲЛ ֵ ΊứȲḆ ҏ Ӏᾈ

Ў NbSᾼ ȴה Ẓ ҅ῶἤ ӀᾈЎᾼ Ϥи

έ ₤∂ Ȳ ֯ ⇔ Ӏоᾼ ϯȲᾈЎᾙ ֽᴶ

֥ NbS Ἐ ȲѿцẔ Ӏ ῂ Ἤ Ӣᾼֵа ȴ 
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Ϛȳ Ẃ ₤ έѠᾎ∂  

ɎϚɏ Ẃ ₤∂ Ѡᾎ 

₤Ṇ ᾼ ╥Ϛ ═ ᾼ Ȳ ᴷЏẓҔ╗

Ϡȸ 

1.Ṇ ₤ɎSystem Dynamicsɏȸ Ḇ Ϥ Ṇ

ᴩⱢᾼ о 

2. ῂ - Ӣ Ṇ ▐ Ɏ Social-Ecological Systems 

Frameworkɏȸ ᵑ ӣὑᴞ ȸ 

3.ֵ ⁄ḟ иέɎMulti -Criteria Decision Analysisɏȸ

֥ Л֝ӭ ᾼậ ȴ 

4.ṙѫ ɎBayesian Networksɏȸ ֥ Л ứἤế

ᴷ 

5.֪Ὠ ɎCausal Loop Diagramɏȸӣὑ Ṇ М

ᾼ֪Ὠ …ế֫  

ẔМ֪Ὠ ɎCausal Loop Diagramɏ╥Ϛ ӣ

ᾼṆ ≈ᴕЏẓȲӣὑ ӱṆ М֢ П ᾼ֪Ὠ …ȴ

ᵑ╥֯Ṇ ἤᴕ МȲ☼ ᾙ цֵаѹ

ᾼ֪Ὠ …ȲṆ МҔᵶ ֵ‍ оᾼῂ ֪ ɎֽӖ

ȳ╜ ɏȲֵ֯׀ ᾼ֫ ạȴ ᴖȲṆ

₤ оȲᵀ Є ứ ќ═Ȳ

Л ֥ῴ Ἐо ◕Ȳ֝ Ȳῂ -Ӣ Ṇ ▐ ӣ

ὑᴞ Ȳᵀ Ṇ ᾼ ֫ ἤȴ 

CLD ẓצ ᾼṆ ἤ ϩȲṳ ֥ῴ

ἘоȲ צ ẦᵗṆ ᾼῴḔ ế▐ ∂Ӵȴһ ᶙ

ᵧ Ṯ☻Џ ȳӢ ’Ṏȳῂ Ȳֵа ֣ ᾼ

ӻФ …Ȳ ᵗ Ṇ Мᾼ ȴ ἤҠѿ

оⱢ оᾼ ȲḆ Ṇ ᾼ ἤȲצ

ᵗὑ ֯Ӑ ӣṆ ẃ∂ ₤Ṇ

Ȳѿ ṅשׁ Ẃᾼ ἤȴ 
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1.Ϡ ᾙ М Ϥᾼ ὑᴞ ᾼ ḟѠ ɎNbSɏḂ

╟ 

2. ᵑ ֪ІП ᾼӻФ  

3. Ϥ Ẓ ☼ ᾙ ᾼ ֥ἤ Ṇ ἤ 

Ṇױ оᾼиέѠᾎЛ ᵗὑԓצ ᷂ ṅשׁ ẂȲ

Ɫ∟ ᾼứ иέếѩ ứϠ ᾼ ȴӼҠḆצ

֮ ᴷếѩ Л֝☼ ᾙ ᾼ ὨȲ ᴖⱢӑẃᾼ

Ѭ ḟ ẁצ ᾼ ᴕȴ 

Ẓ ṅשׁ Ẃ☼ ᾙ ᾼ Ṇ МȲṮ☻ׄԓꞋᵂ

Ɫе   ᾼ їӭ Ȳі ▐ ᾼ ȴӦ

ᾼ☼ Ṯ☻ᾙ ȲҒϤ Ԛ ᾼ ҅ ἘȲᶮ

ϠϚכ ֵаѹדФ ᾼа ȴ ṷа Ҕ╗Ӣ

Џ ᾼ ╟ȳ Ḃ ȳ ֮ ȳ ἤ ȳ ᵅ

ѿцЁ֮ с ȲԚ֝ ϠϚכ ӂ ᾼӢ -ῂ

- Ṇ ȴ 

ῴḔׁש ᾼṆ Ɏ 4-5ɏҠ Ȳᾙ Ởὑ

е  ᾼѻ Ȳ ☼ Ṯ☻ᾙ ᾼ ἤȴ ∟Ȳ

֯‍╜Ἀ ɎNGOɏế ῏ᾼ ϯȲ Ԛ ᾼ Ἐ

іϤȲ ϠϚṆԝ ᾼḂ Џ ȴ ṷЏ Ҕ╗ᾈ

ȳӢ ⌠ ế ᴥ ╟∂ Ȳ֯ס ю☻Ѭ

Ȳ֝ с Ṯ☻ׄԓȴ 

ṷ ╟ᾼ ╟Ȳ☼ Ӣ ẞϠ Ḃ ȴ

Ӣ ֮ᾼ Ḕ Л Ϡ ☼ Ӣ Ṇ ᾼ ἤȲ

ẃϠϚṆԝ ȴ Ӑᾼכ ᵅếЁ֮ ᾼ

֯ с‚ Ϡ ֮ ᾼ Ȳ ṷ ч ẃϭ

ќ═ϠḆֵᾼ ’ ЏᵂȲᶮכϠϚ Ӕ֣ᾼч ȴ 

Ѡᾎ Ϡ ὑᴞ ᾼ ḟѠ ᾼ ї ⁄Ȳ

Ӣ Ṇ ᾼḂ ẃ Ṯ☻ ϩȲ֝ ֵ ȴ

һЛ ֥ϠṮ☻ȳӢ ’Ṏếῂ Ȳ Ɫӑẃ
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ᾼҠ═ ẁϠ ᾼҠ ἤȴ 

ᴖȲӦṆ Ϸᵧ ҏ ֯ᾼ ȴẂֽȲӢ

ᾼḂ Ҡ ᵮіḆֵᾼе Ȳ ᴖ Ḇֵᾼ

Ḃ Џᵂȴ֝ Ӽ Ҡ ҏ ᾼ Ȳֽ

Ё֮ с ẃᾼ ⇔ ϩȴ 

ὑ ῴḔ ₤ᾼ∂ Ȳӑẃᾼׁשṅ иᵑ ϩὑ

оẒ ẂМḆ ᾼ֪І …Ṇ ȴ ẁϚ Ḇ

֥ᾼ ṔȲѿ ế ᴷ ᾙӭ ᾼ ⇔ȴ

Ṇ оᾼиέѠᾎȲ Ḇֻ֮ ☼ ᾙ ᾼ ἤȲ

ⱢӑẃᾼѬ ế ’ ḟ ẁ ᾼ ᴕ

Ṽ ȴ 

 

 

4-5 ẂṆ ▐  

 

Ɏϡɏ о έѠᾎ 

Ӑׁשṅѿ ᴞ ’ Ɏ IUCNɏạứᾼϥЄ ⁄

Ɫ έ ▐Ȳ ӣứ иέѠᾎ Ϥ ֢ ⁄ᾼ כ
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ȴױứ иέѠᾎЛ ẓ оᴞ Ѡ ɎNbSɏ

ᾼ ȲḆ Ṇ ἤ֮ ᴷ֢ ⁄ᾼ כ ⇔Ȳ֯ ᴷӢ

Ṇ ὢ Ѡ Б ṅשֵׁ Ẕצ ἤɎCostanza et 

al., 2017; Keesstra et al., 2018ɏȴ 

έ▐ иⱢϮ ◕Ȳḕ ◕ᶁ ứᾼứ

╓ ᴩ ᴷȸ Ϛ ◕ ї ᴩ

Ɏ ⁄ 1ȳ2ɏȲѻ о ᾼῂ ╚ цӢ

ȷ ϡ ◕ ὑ ֯ ᾼטּ Ṯ ạɎ ⁄ 3

ᴟ 6ɏȲ оиέ ᴷ ȳ ȳ֮֯

⇔ц╥ᵡ ẁ ѝо ֵа ȷ Ϯ ◕⁄

ὑᴞ Ѡ ᾼ с Ɏ ⁄ 7ȳ8ɏȲ ӣ

ứ ╓ ᴷ╜ ἤцӘ ạȴ 

 

 

ứ иέ▐ ҳЄ ֣Ȳḕ ֣  IUCN 

⁄ й ȸ 

1. Ϛ ◕ȸ ї ᾼ  

⁄ 1 ⁄ 2Ȳױ ◕ᾼӭ ╥ ѬṆ ᾙ

ᾼ ї Ȳṳ ’ Л֝Ὲ ѐ⇔ᾼ Ḗȴ
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ѬѝѬ ᾼḂ ȲӐׁשṅиέϠ Ѭ☻ד ȳ

Ѭ сц Ѭ ᾼ оȴ Ἇᾙ

ᾼ иέȲ ᾙ ╟ᾼ Ṿᴯ ȳᶮהц Ȳѿ

’ ╟֯ сӢ ᾼ֝ Ȳẓ צ ᾼѬѝғ ȴ

ẓ иέ ӭҔ╗ȸ 

Ɏ1ɏ ☼ ׀ ☻  

​ Ѭḳ☻כ ֪ПϚⱢ Є ֮ῶ ☼

כ ֮ ѬṆ ᾎ Ȳ╝ױ и

╟ ֮ῶ ☼Ȳᵛ ᴷᾙ ╟Ἠ М ╟╥ᵡצ

☼ ׀ ὨȲѿ ẞ ☻ ☼ ȳἋ ☻ ẞ П

Ȳᴖ ю☻Ѭ Ӣ ᶮȴ 

Ɏ2ɏ☻Ѭ֚ ⇔ 

☻Ѭ᾿ דכ ḳ ѻ֪Ɫ☻Ѭ Ȳ☻Ѭ

ᾼ֪כ⁄Ɫ ᾙӑᶙכἨ Ṯᴔ Ȳṿ иᾈ◕

ᾎἭắЄ ☻Ѭᴖ ҏȲ╝ױ ᴷ☼ Мᾙ ╟

ὑד ᾈṮ ᾬП∂ ᶙכ⇔ȲᾈṮ∂ ᶙ Ȳ⁄☻

Ѭ ֚כ П Њ 

Ɏ3ɏ☻Ѭ ᴷ 

ֽϱἬ Ȳ☻Ѭ֚ ѻ Ṯ╥ᵡ ԓצ ȲᴖῺ

ẃѬᵓד ᴯ Ởׁש ѬṆ ᴷȲ╝ױ ѝ ֫

ѠהȲ ד ᵫ ᴷ☻Ѭ Ѡה ὨȲᴖ☻Ѭכ

ѻ ӣ ⇔ ϱ֚ ⇔ Ȳ ⇔Ɫ ∟ כ

ϢӖḳ ᾼ ⇔Ȳ֚ ד⁄⇔ Ҡ ἤ ᵅȴ 

Ɏ4ɏ☻ᾛ Ѭ  

Ɫ ☼ Ể Ѭ ᶮȲ Ὠ ֢

ᾙ ╟Пצ ἤȲṼ ד ᵫȳῺדүМӀѬḳ ȳ

в╜ ῂ Ȳ ᴩ ѬṶԈȳ ȳ

Ȳѿ и Ѭ╥☻Ѭ Ἠ῏֮ ѬЛṏ Ȳכ

ᴖ Ѭ ⁄ ӱ֢֮ ὑ ѬП ϩἨ
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ȴ 

Ɏ5ɏѬ Ḃ о 

Ӧ ὑ І цḅ ѬѬ Ȳиέ

Ẓ ῺϫדɎ102~112דɏПѬ Ȳṳ ☼ вП

֮ ╟ȲѿϠ Ѭ о ȴ 

2. ϡ ◕ȸ ֯ ᾼטּ Ṯ ạ 

⁄ 3ᴟ ⁄ 6Ȳױ ◕ ὑ ḟ ֯ᾼӢ

ῂ Ȳṳטּ ’ ᾙ ᾼӂ ȴиᵑ Ὑứ

╓ Ѡᾎȸ 

Ɏ1ɏӢ  

A.  ᾈỴ ֮ о 

Ӑ ᴷ ӣ о Ӣ ╓  NDVI  

ɎNormalized Difference Vegetation Indexɏ о

Ѭ ╓  NDWIɎNormalized Difference Water IndexɏⱢ

ᶾ М ӣᾼẒ ԏ ╓ Ȳиᵑӣὑ

ᾭᾓ Ѭ иӁȴ ֥ Ẓ ╓ ȲҠѿצ ֮иέᾈỴ

֮ᾼ оȲ ᵑ╥Ѭ ӻꜜ ᾼ Ѭ ȴ 

NDVI  ᾛ ӣὑ ӢӢ ᾭᾓȲẔᵓӣ ᾬ

֯Л֝ ᾭ ϯч ПּמԏɎREDɏ ῺּמҵԏɎNIRɏ

ԏ Ὑצ⇔ ᾼ ἤϯȲứ ȲẔМהɎ1ɏеה

NDVI Юὑ-1ẞ 1П Ȳѹ╓ Є ӱ֮ῶ ᾬӢṎ

ὒ ȳ Ṿȴ  

.$6)Ɏ.)22%$ɏȾɎ.)22%$ɏ    הɎ1ɏ 

NDWI ӣὑ ᾈ вѬ ᾼ оȲ ứᾈ☼Ѭᴯс

цủ ἤѬ ᾼ о ȲѿциέѬ ᾈỴ ᾼ

…ȲẂֽ ḅἨ ᾼѬ юȴứ Ɏ2ɏеהȲ

NDWI ᾼ ֝ ֯  -1 ẞ 1 П Ȳ1 Єὑ 0Ȳ Ϛ

ὑѬ Ȳ Ἠ Ὼ  0Ȳῶӱ‍Ѭ ȲẂֽ ȳЁ

ếϢЏ∂ ᾬȴ 
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.$7)Ɏ'2%%..)2ɏȾɎ'2%%..)2ɏ  הɎ2ɏ 

Ӑׁשṅṿӣ Google Earth Engine ᴩӖ ᴟד80 112

ד ד І ᾈỴ ֮ NDVI   NDWI  ц

ȴ Google Earth Engine ╥Ϛ иέế о֮ ᾼ

ӂүȲҠѿ ╦ ѿцẔ֮҃ Ȳ

ᾛ ӣὑ ȳѬ ṅȳЁ֮ᵓӣѿцשׁ

ӣȴӐׁשṅṿӣּר ыῈ ɎNASAɏ

רּ ֮ ▲ἬɎUSGSɏ֥ᵂ ẁᾼ  Landsat ╦ 

Collection 2 Tier 1 Level ֥ כ

Ɏ LANDSAT/COMPOSITES/C02/T1_L2_ANNUAL_NDV

Iɏ ᴩиέȲױ ᾼכ֥ד ḕדᾼ 1 ѣ 1 ѡ

ᴟ 12 ѣ 31 ѡȲ ֥Ẇד⇔вἬצ Ȳṳѿ ᾼ

ᵂⱢ֥כ ẃӢכȴױҵȲӦὑ Ȳ Landsat 7 

֯ ד2017 1ѣ 1ѡ∟ᾼ Лԛ ϤȲᴖ Landsat 8 ֪ὁ

Ṕ⇔ Ȳ2013ד 5ѣ 1ѡП›ᾼ Ӽ ȴ 

B. ֮₇  

Ӑ ᴷ ӣ InVEST ɎNatural Capital Project, 2023ɏ

╥ ὑ ἨЁ֮ᵓӣ Ӣ Ṇὢ ᾼѠᾎȲ

Ҡӣὑ ᴷ Ѡ ᾼӢ Ṇὢ Ӣ Ṇғ ȴ ֮

₇ ӣὑ ᴷϢ ♄ Ӣ ᾼ Ȳậḟὑ

֮ Ϣ ♄ ֮ ῀ ȳЁ֮ᵓӣ₤ ц ⇔ȲЁ֮ṿ

ӣ ⇔ Ғ ֮₇ ᵅɎ NellemanȲ 2001ȷ

McKinneyȲ2002ȷForman et al.Ȳ2003ɏȴ 

иέѿẒ Ẃѻ☼ Ȳ ₤П Ϥ ⱢЁ֮ᵓӣ

ȴϢ ♄ ϢЏо ╟ ֮ᾼ ╥ѻ

ᴕ ᾼ֪ Ȳᴖ ֮ № ֪ ᾼ ἤ֪ ֮ ₤ᴖ Ȳ

█ Ё֮ᵓӣ аᾼ ἤ ȲẔὂᶼҵꜜД ᾼ ϩ

ᵅȲ оϷ Ȳ╝Ӑׁשṅ Ẃ ѿ ֮ȳ Ӏ

∂ ȳ цѬᵓ ᾬᵂⱢ№ ֪ІȴҫṼ ѝ ṅשׁ
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∂Ӵ ֮ иӁ ֮ ⇔П Ɏῶ 4-1ȳ2ɏȲ

Ὼᴞ ֮₇ 1ϢЏ ֮₇ Ɫ 0Ȳ ὑ ṷ

иέ דȳ106ד96 ד112 ֮₇ ế ֮ о ⇔ȴ 

 

ῶ4-1 № ֪І ῶ 

№ ֪І 

Threat factor 

Є  

Maximum distance 

of influence/km 

 

Weight 

Ὲ ₤ 

Type of decay 

over space 

֮ Cultivated land 0.5 0.7 Linear 

₨Ӏ∂ Urban building 1 0.5 Exponential 

Road 1 1 Linear 

Ѭᵓ ᾬ 

Hydraulic structures 
0.2 0.5 Exponential 

 

ῶ4-2 Ё֮ᵓӣ ₤ ừἤ № ֪Іᾼ ⇔ῶ 

Ё֮ᵓӣ ₤ ừἤ ֮ ₨Ӏ∂   Ѭᵓ ᾬ 

֮ 0.3 0 0.9 0.1 0 

Ὥ 1 0.5 0.8 0.6 0.7 

ӻ ӣ֮ 0 0 0 0 0 

Ѭᵓ ᾬ 0 0 0 0 0 

Ӏӣ֮ 0 0 0 0 0 

еԚῈ  0 0 0 0 0 

ӣ֮ 0 0 0 0 0 

Mineral 0 0 0 0 0 

Ӣ֮ 0.8 0.2 0.5 0.3 0.2 

Ѭ  1 0.4 0.6 0.3 0.9 

C. ᾬ ֵ ἤ 

ѿ Ӣᾬֵ ἤ Ɏ Taiwan Biodiversity 

NetworkȲTBNɏȲ І цḅ Ѭ ᾬד דּ

о Ȳѿиέᾬ ֵ ἤȴ  TBN Л כ
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 Ȳ ẃ Л ẃᴞצ Ӣᾬֵ ἤׁשṅἬɎTBRIɏ

ᾼׁשṅ ȲӼצ  TBRI е Ԛ֝ ᾼеӖּד Ȳ

Ҡ ֪ϱ ῏ Ἠ иӁЛᶁȲ ứ֮ ᾼ

ᶙ ἤȲ ȲӐױ  TBN ἬиέП Ὠ ч╣

Ἤ ᾼᾭ Ȳᴖ‍ԓ ҅ῶ вᾼӢᾬֵ ἤ ȴ 

֝ Ϸᵓӣֵ ἤ╓ иέ Shannon-Wienerὼ ⇔╓

ɎHôɏȲֽה 1ἬהȲẔМ PiⱢᾬ ҏ ᾼ ᴍиѩȲ

s Ɫ ᾬ Ȳ Hô Ȳῶӱᾬ ֵἨ

и ᶁлȲ ᾼᾬ ֵ ἤ Ȳ Ӧὼ ⇔╓

έ І ḅ Ѭᾬ ֵ ἤȴ 

Ὄ В ὴὭὍὲɎὴὭɏ                                       Ɏה

1ɏ 

Ɏ2ɏ иέ 

Ӑ иέⱢ ᴞ Ѡԓ Мᾼ 5 Ɏ ’

ṳ ֵғ ἤɏȲӐ ӣ RECONECT ҏ

ᾼ╓ ẃ ᴩ έȲиᵑ ֽϯȴ 

A. ⇔ד  ԝᾼᶙ ⇔ȸѩ ⇔ד

ᾈЎ ᾼѩẂȴ 

B. ю / ᵍѬѝ ᾼכ ҷכӐцȸ ᴷ ᾙ∂

Ӑכ ḳ ҷכӐᾼ  

Ɏ3ɏῂ Ὑἤиέ  

Ṽ ἤᾼ ȳ ῀ ᾼ᷾Ϥȳ֮֯ỰӖᾼ

ṓ ќ═ⱢḂ ╟ᵂⱢ ᵡ ᴩᾼ ȴӐ ӭ

Ӑ Ϛȳϡ ὑ֢ ◕ ᾼ֮Ѡ

Ӗ NGO ᾭᾓȲ ֢֯Џᵂ ◕ᾼӖ

ᾭᾓ נּ Ȳ Ὑ ᾼӖ Ѡהȳ

ᵓ …Ϣ ᾼ ṓẦ Ȳ ᴖ ẁ ПӖ

ᴷᾼ ȴ 

֯ ╟Џ МֽὨ Ӗ ҉и ȳḟ
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Ὑе ȳ ╟ Ὠ ῂ ֝ ,Ҡ҅ῶ NbS

╟֯ῂ ἤ ╥ ֥Ҡ═ ἘᾼȴẔד

ᾼе ȳ ҠᵂⱢ ᴷᾼ ᴕṼ ȲῴḔ

ֽϯȸ 

A.  Ӗ ╓  

Ὑ ȳ װ ӂᶁ Ϣ ȳЛ֝ᵓ

ד ȴ 

ḟ М ᴕӖ ṓᾼѩ ȳӖ ҅ῶ֯ Њ

МᾼѩẂȴ 

B. е ╓  

е ᶙ ἤȳ ᵉᾼ Ɏ ȳ

֥ ɏӖ Ѡ― ậ ᾼ ὔ⇔ иȴ 

C. е ắ⇔╓  

▲ ẪȳӖ Ἠ ṓ֫ Ȳ ᴷЄ

ὑ ᾼќ═⇔ȳ ⇔ȳ ῀⇔ц Ẕ ᾼ ắȲ

Ϥ Ӗ ᾼ ṓế∂ ȲẔ ắ Ӧȳ цẔ

῀ᾼ ȴ 

D. ḟ ⇔╓  

֯е ḟ ᾼ ⇔ȲҠѿ Ӗ ᾼ

װ цѩ ȴ 

Ɏ4ɏ ѝоὢ   

A.   

Ԓ ᴷ П ȲԒᴩ ◕ᾈד ᾙ

ȳ ד Ḃ Џ Ȳ᷄ҏ ╟П

в ȷ∟ԛ ῂ ἤ ѠהȲѿ Google

ѻ в ֿ ᴩ ȲϠ ֮ ὑҵꜜ

ἤП ԏц ⇔Ȳṳиדи П о

Ɏֽצ ҵꜜ ⇔ȳӖ ♄ ⇔ ɏȴ 

B. Ṏ  
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֮ ἤ Ἠ ד Ṏȳ Ӣ

П Ἠ ᴯȲԛѿױⱢѻ ד ᴯ

֢ ṎПѠהȳ ȳ ₤ȳ ȲṳṼ

ד ῂ Ȳ ὙἨ ᴷҠ ПϢװȳ

Ȳѿ оױ Пד ȴ 

3. Ϯ ◕ȸᴞ Ѡ ᾼ с  

ױ ◕ ⁄ 7Ɏ ὑ ᾼ ἤ ɏ ⁄ 8

Ɏ Ϥѻ☼╜ ɏȲ ὑ  ╜ ϤȲṳ  

NbS ᾼ ϩȴ 

A.  ╜ ἤ 

иέ NbS ╥ᵡ Ϥ֮Ѡ ȲẂֽӢ Ἠ

ᾈЎᾙ ȴ ᴷ╜ ќ═ Ә ӭ ᾼ ȴ 

B. Ә ạ 

∂Ӵ  ạȲ═ ȳѬ Ḃ ц

֮₇ ╓ Ȳṳ ֥ ֮ ᴩ иέȴ 

ϯ ϩ Ẃ І ḅ Ѭ ᴷכὨ ᴩ

Ὑȴ 
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ϡȳ І Ẃׁשṅ 

ɎϚɏ ￼  

І ☼֣ⱢӦҖ֣⁮Ȳ☼ МӀЄ ȳᴫё ȳ

⁮ё ц ѡ ᴩ╜ Ȳὑ ѡṞ ⁮Ѡ Єṭ ֥

∟ Ϥ ȴṼ еᵫП І ᾈЎꜜ ⱢЄ

ѬцϫϮ Ѭ֥☼ ȲӦᾈЎꜜ ᴟ І ☼

ᾈЎ ⇔ּפ 13.4еṭȴ І ☼ Ɫפּ 132.57ӂѠ

еṭȲᾈᶩӂᶁị פּ 1/147Ȳ Ӏ₤ӂ֮ᾈЎȲ☼

МӀ ỳ ȳЄ ȳ ȳ І ȳ У ȳЄṍ ȳ

ᴫё ȳ⁮ё ȳҖё ц ѡ 10 ᴩ╜ ȲṼ ᾙ

ứ Ѭ ֽ 4-6ȴ 

Ẕϱ Ѭ ֵȲ иѬ ẃᴞҖ Єӧ ☼

ПіѬ Ȳ֪ױ І ☼ Ҕ╗ Ѭ П ​цЄӧ

Ѭ Ȳ ᴖṕ ☼ ҉ṜȲ І ϱ цϯ

◙ Ѭᴯ ֽῶ 4-3Ἤӱȴ 
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4-6 І Ѭ  

 

ῶ4-3 І Ѭᴯ  

 ӂᶁѬᴯ Єדӂᶁ Њדӂᶁ 
ѣד Єӂᶁ 

Ѭᴯ ѣԌ 

 111.09 
111.17 Ɏ 93

 ɏד

111.06 Ɏ 107

 ɏד
111.27 8ѣ 

◙  19.74 
20.48 Ɏ 73

 ɏד
17.95Ɏ93דɏ 20.65 7ѣ 

ẃ ȸ Ѭѝד Ɏ112דɏȳӐ ȴ  
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І ☼ ᴥ ᴞ ₤Ȳӭ›ᾘ ẒỴ ֵБ

Ȳᵀ Ὼ ỴПῈ ЬֵⱢᴞ Ὲ Ȳѻ ᾼ

כ ₤Ҕ╗ᾈỴ ȳӢ ȳ  Ӏ ȳӻ Ȳ

І ᾈᶩвֵⱢḘ☺ȳ ֮ȳ Ӣ֮ȲᾈỴ ѿ☼  

ᶮ Ȳϱכ Ẓ ֵⱢ Ёᾈ Ȳ в иᾈ◕צ

+ ȳ  ╟ Ѭ ╟Ȳ ҵצṮᴇ ӥ

ȲỂ ֵⱢЏ ὭӴȲᾈỴẒ ȳ ╟

╓ӱЛὙ Ȳϯ Ể ⱢӢ ᾼ ֮ ȴ 

ҵȲױ І ӼⱢ МӀ Ѭ Ȳ☼ в

иᵑӦϱ ᴫёЏᵂ цϯ ѵӥЏᵂ

ȲẔ ậѬЀᴯ ֽ 0 Ἤӱȴ І ֢

ѿᴯὑϯ П῀ ֭цѵӥ֭ ȴ῀ ֭цѵӥ֭

Ꞌ ᴞ І ҢỴȲ в ᵂᾬѿѬ Ɫѻȴ῀ ֭ᴞ

῀ Ϛ іѬȲᾘ֭ ֣⁮ᴟכғ ⁮ ֣ᴫᴩȲ

ЄṍЍ⁮ іѬᴟЄṍЍᴫ ӣȲ֭ פּ  7 е

ṭȲ פּ 339е ȷѵӥ֭ᴞ І 8-9П і

ѬȲ֭ ֣⁮ὑכғ ⁮ ֣ᴫᴩᴟЄṍ ᴫ⁮ѠϚ Ȳ

֭ פּ  8 еṭȲ ЄậѬ פּ 3.6cmsȲ פּ

631е ȴ 

 

ῶ4-4 І ậѬЀϚ ῶ 

֤֭ ậѬЀᴯ  ậѬ ╟ ᴯ 

◙Ѭ֭ 2,430m Ὼ ᾈ ậѬ ӖṂ  

֭ ҁ ϯ פּ 230m ᾈ ậѬ М ӥѬᵓ  

ϥ ֭ ҁ ϯ פּ 230m ᾈ ậѬ М ӥѬᵓ  

›֭ Ṟ ↑ ϱ 60m ᾈ ậѬ М ӥѬᵓ  

ϯ ֭ Әׄ ϱ פּ 130m ᾈ ậѬ М ӥѬᵓ  

Ϯ֥  ὧ ᶠ ӻ ϯ  ᾈ ậѬ  М ӥѬᵓ  

῀ Ӑ  ῀  ᾈ ậѬ М ӥѬᵓ  
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ѵӥ֭ ҁ Ṯϱ  іѬ ᴟҢỴậѬ  М ӥѬᵓ  

ӥ֭ ҁ Ṯ  ᾈ ậѬ  М ӥѬᵓ  

ẃ ȸ1. ѬṆќ☼ І ᾙ ᵫȲӖ Ȳד93 Ѭᵓ ϮᾈЎ
ᶝȷ2. ѬṆᾈЎ І ɪṞ ↑ ᴟᾙ ◕ɫ ȲӖ 94

Ȳד Ѭᵓ ϮᾈЎᶝȷ3.Ӑ ȴ  

 

Ɏϡɏ ậ ╟ 

1. ד ᾙ  

І ᴯὑүМִ֮יᴫ Ȳ ὑ ѬṆȲѻ☼ ⇔

12.79еṭȲ☼ 132.6ӂѠеṭȲᴞӖ ѿẃȲד54

І ᾼᾙ ᾙЏᵂ ֵ ◕ᾼ Ȳ

◕Ɏῶ 4-5ɏȸ 

Ɏ1ɏῴ Ṯ☻ ◕ɎӖ  ɏד92~54

І ắ ☻Ѭᴯ ѹמ ☼≡Ȳᾈ ЛϚȲ

иᾈ◕ Ѭ ЛṜȲ☻Ѭẃ ȲẔẒỴὔᾛ ḳȲכ

ⱢḂ ☼Ṯ☻ ϩȲᴞӖ ד54 Ȳ ɦ ᾙ

ɧṳ ќ☼ І ᾼṮ☻ ȷӖ Ȳד90 ῡ

ц כ І ӑ ∂ Ṯᾼ☼ ѬȷӖ ד91

ᴩ Ṯȳ ỴП ≡ ∂ȳ ∂Џ Ȳ ц ȳ

ɎѬɏЏ ȴ 

ѻ ȸ 

A.  ᵅḳ -☻Ѭ ֮ỰӖӢ♄ ׄԓȲ

ᴩ Ṯ☻ ȴ 

B. Ѭ ׄԓ - ’ᾈ ᾼ ứ☼ ȲṮѦ☻Ѭ Ể Ё

֮ếѬ ᾼ– ȴ 

╟ȸ 

A.  Ṯ☻Џ ȸ І Ṯ☻ Ȳ Ở ∂Ṯ☻Џ

ȲҒ ᾈ ᾼ ☻ ϩȴ 

B. Ѭ ȸ и І ᾼᾙ ȲṿẔכⱢ

МҶ ᾈЎȲѿҒ Ѭ  
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C. ᾙ ᾼ שׁ  

Ɏ2ɏМ ϤӢ ᾙ ◕ɎӖ  ɏד105~93

Ɫ֪ ɦ╚ 2008ðӢ ᾙᾈȳ Ѭ∂ ɧ Є╜ Ȳ  

І Л ὑ› ᾼṮ☻ ╟Ȳ Ҕ╗ ֥☼ ♄

ѿ ╟ ֥ἤᾼᾈЎ Ȳ֝ ᴕ Ӣ ’Ṏᾼ Ȳ

ᾈЎӢ ᾼ ế ᾼ ȴӖ ד93 ɦ

ѬṆќ☼ І ᾙ ᵫɧȷӖ 94 ɦ

ѬṆќ☼ І ᾙ Ӑ ɧȲ ═ 100 ☻ד

☼ ’ Пӭ Ɏ 4-7ɏц ᾙ Ȳ

ṿ Ѭ ᶮЄ Ḃ ҵȲϷ Ӣ ц Ἐ

ẓ ὑᾙ ╟МȲẂֽȲὧ ѿϱᵉ ӂỴ ỴȲ

Л ∂ ȲṿṮ☻ȳ ѬȳẒỴ оцӢרּ ’ ȷ

ד105 ɦ ѬṆќ☼ І цӢ ֮

Ḃ ɧѿϢⱢД ЊП ᾓϯ ᴩᾙ Ȳ Ѭ ȳ

ạц юᴆ╬ᾬ ☼Ϥ ѬȲṳ’ ᾬȲ ═╠

ᾈצ П Ӣ ȴ 

 

4-7 І ѻ ᾈ◕ ☻Ѭ и Ɏ  ɏד 100 

ẃ ȸ ѬṆќ☼ І ᾙ Ӑ Ɏ Ѭᵓ ד94 , 4ѣɏ 

 

ѻ ȸ  

A.  ᵅḳ -☻Ѭ ȲЬ оṮ☻ ╟ѿ’ Ự

Ӗế ╟ȴ 
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B. ῂ - Ể ֮ ᾼ Ȳ І ᾘỴ

ᾼԅ ԏ Ḗ Ғȴ 

C. ֕о Ӣᾬֵ ἤ ҷȸϢⱢ♄ І Ӣ

ắ ȲӢᾬֵ ἤϯ ȴ 

╟ȸ 

A.  ᾙ Ӑ -═ ∂ Ỵ ṮȲ о І

ᾼ☻ѬṮᾙ ϩȴ 

B. Ѭ ╟ - и І ᾘỴⱢӢ ԅ е ȳ

ḋ ȳӢ♄ ȲṿПכⱢֵғ Ὲ  

C. Ӣ -и ◕ ╟ѬỴ ∂ц Ḃ Џ Ȳ

֮ȳӢ Ḕ Ȳ’ ∂ȲדὭצ╠ ᴞᴩṞ Ȳ

Ӣ ғ ếӀӖԅ Ὲ ȴ 

D. Ӣ Ȳ ẁ∟ Ḃ ∂ ȴ 

Ɏ3ɏῺ Ϥ ᾙ Ӗ ◕ɎӖ

 ɏד113~106

֪ Ἤ ᾼѬכ оȲ╜ἈὑӖ 106

ד ɦ› ∂ ɧȲ ᾈЎц ѬḂ Ȳ

ẔМɦѬ ɧ ɦ ѬԚӢȳԚ׀ȳԚ ɧȲ

ᾙѬȳ Ѭȳ ѬϚ ᾼ Ȳ ֥Ӣ ’Ṏȳ

Ѭ Ḃ цỂ ֮ ПѬ Ḃ ȴױҵȲϷ ϤɦеԚ

Џ Ӣ ạɧẃ юеԚЏ Ӣ ᾼ

Ȳṳ ὑӢ ’ṎȳеӖ ц е Ȳѿ ȳ

Њȳ ế ᾼѠהȲ ю Ӣ ᾼ ȴ І

ὑӖ 106 ד Ở ד Ȳ ᴥ ╟ếӢ

Ṇ ὢ ᾼ Ἐ ϤẔМȲ ֢ ᾼӢ ᴩ

▲Ȳṳ ᴩ ᾼЏ Ḃ ȴ Ḇ Ȳṿ

Ӗ Ϸ еԚṶ Ȳ ῂ Ѭ ’ ᾼ

ᾃếᴩ ϩ⇔ȲҒᶶᾈ☼Ӣ Ṇ ᾼ ȴ 

ѻ ȸ 
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A.  о - ​ṶԈ ҒȲ

сᾈ ᾼ ϩȴ 

B. Ϣ -Џ ѬếӢ♄ᴆѬ᾿ І Ȳ Ѭ

оȲ Ϣ ếӢ  

C. ֕о Ӣᾬֵ ἤ ҷ -ȷᾈ Ӣ ғ ϯ ȲӢ

ᾬֵ ἤ═ ҷȴ 

D. ῂ -ӀӖ ὑ Ѭȳԅ Ὲ ᾼ Ḗ сȴ 

╟ȸ 

A.  Ѭ Ḃ Џ - о Ȳ Ὥ Ѭᾼᴆ╬Ȳ

Ḃ Ѭ ȴ 

B. Ё֮ᵓӣ - І Ể ᾼӑ Џ ȳ ṿ

ӣ Ȳ ╟ ╟ȲḂ ₇ ȴ 

C. Ӣ ֮Ḃ - ᴩ Ȳ ᵅѬ Ȳ

ȳᴭ ϱϯ Ѭ Ὲ Ȳ ֵ оᾼӢ ȴ 

D. Ѭ - ȳ ϤѬ ♄

Ȳ∂ ᴞᴩṞ ȳԅ ╟Ȳ сᾈỴ ȴ 

E. ῂ ♄ - ֮Ѡ ȳ ϩ ȳѬѝо

ȳ Џᵂᵽ ♄ Ȳ ῂ Ԛ Ȳ‚ ỰӖ

ᾙ ȴ 

F. -∂ Ṯ☻ ☻ᴃế ☻ ╟ѿ

щ ṶԈȴ 
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ῶ4-5 І ד  

ᴩ  ⇔ד  Ὠ Џכ/╟ и  

ᵅḳ

 

Ѭ ׄ

ԓ 

54 ᾙ  І Ṯ☻ ȲṳṼױ ∂Ṯ☻Џ ȴ - 

72 иᾈЎ ṳеᵫᾙ ◕Ȳ ⱢМҶ ᾈЎ - 

75 ќ☼ І ᾙ  ֥ Ѭ ᾙЍṮ☻ ᾙ Ȳ שׁ ᾙ  - 

77 І ᾙ ᵫ - 

80 
І ᾙ Ӑ ɎӐ☼ц

ќ☼ І цה ɏ 
І ᾙ Ӑ ẆϤ ѬṆᾙ Ӑ веᵫ ╟ 

- 

Ἀеᵫ╜ע 82 І Ɫѻ ᾈЎ ќ☼ - 

83 І ᵅѬᾙ ᵫ - 

86 
І ԏ ṅשׁ ᵫ

 

:ὧᴟ М Ȳᴫѿׄế ȳἔ⁞ ⱢꜜȲ⁮ὂ⁮ё ȲҖᴟ

М П І ᾘỴ иⱢӢ ԅ е ȳ ḋ ȳӻ

ứ ȳӢ♄ 5 ȴ 

- 

88 Ṽ Ӗ ד 80  ứП І ᾙ Ӑ שׁ І ᾙ Џ ╟ ȴ - 

89 І ѬЏ ₤ Ɏ85~87 ד⇔ ᵫɏ - 

89 

ḆүМ Ӏ Ɏ ֥

ѬṆᾙ Ӑ -Ӑ☼цќ

☼ І ה ɏׁשṅ ∂

 

үМӀ╜Ἀ ֥Ѭᵓ үМӀ Ӏ І Ѭ ᾙ ӣ֮

Л цүМӀеᵫ Ӏ и ᾈ ᾓᾈ

ḆүМӀ Ӏ Ȳ ừἤиέѠᾎ І цẔỂ ϝ֮

Ḗ ПṿӣȲ ֥ ῺЁ֮ Ӣ Ȳṳѹ∂ӴѬ Ṇ

ȲіϤ Ӏ Ἐ І ᾼῈ ȴ 

- 
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ᴩ  ⇔ד  Ὠ Џכ/╟ и  

90 І  

І ᾙ ӣ֮ вПᾘ ֮ ᴩ ц

ЏᵂȲϮ Ὼᴞ Џᾎ ɎѬ ҳ ᴟὧ ȳ І ϯ

ȳ ᴟ ◙ ɏцẒ Ѭ ╟ Ɏὧ ϯ ◦ Ṯҵᾼ

֮ȳ Ṯ ỴЁ֮ɏᾼ  

- 

91 І ᾙ  - 

ᵅḳ

 

֕о

Ӣᾬֵ

ἤ ҷ 

 

93 
ѬṆќ☼ І ᾙ

ᵫ 

Є Ѭ ϫϮ Ѭ֥☼ ᴟ ☼ Ȳԓ ּפ 12.79еṭȴ

ὑ Ӑ☼ ☼ ᴟὧ ᾈ◕Ȳ ╡ῂ Ỵ 650еѐцẦế Ỵ

500еѐȲѿ’ ịцЁ֮ȷὧ ᴟᾙ ᾈ◕

ὑ ẒỴѬỴ ∂Џ Ԛ 8268еѐȴ 

- 

94 
ѬṆќ☼ І ᾙ Ӑ

 

ᴞЄ Є Ѭ ϫϮ Ѭ֥☼ ᴟ ☼ Ȳԓ ּפ

12.79еṭȲ֪ ᾈצ Ѭ ϩЛṜц ▀ Ȳ ᴩѬ

ᾙ ᾈ ȷ ֥ 8,268еѐᾼẒỴѬỴ ∂Џ Ȳ с☻ѬṮ

ᾙ ϩȲ ᾈЎӢ ׄԓȷ ☻Ѭ Ь ӣ ☻ד100

☼ ȴ 

- 

95 

І ὧ ϱ Ϛ ѬỴ

∂ц Ḃ Џ  

ᾙѬЏ :ᾈ ȳ ṮḂ Џ ȳ ӢϚ цϡ ṮḂ ȷ 

: ԅ ◕Ɏὧ -⁮ Ѭ ☼Ѐɏ ȳ

ᴭ ϱ ᴞᴩṞ цѬ ԅ ◕ɎѝЍ Ѭ ☼Ѐ- ☼Ѐɏҿ

Ỵ Ṯ ⁴ Ὥԅ Ȳ∂ ᴞᴩṞ ȴ 

֥Џ -ᾙѬ

Џ сṮ☻

ӻ ғ ȴ

ếӢ

ғ ȴ 

І ὧ ϱ ϡ ѬỴ

∂ц Ḃ Џ  
ᾙѬЏ :ᾈ ȳ ṮḂ Џ ȳ ◦ ṮḂ Џ  

ᴊᴥЏ -ḟ☻

Ѭ ц с

ᾈ ׄԓἤȴ 
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ᴩ  ⇔ד  Ὠ Џכ/╟ и  

97 
І ὧ ϱ Ϯ ѬỴ

∂ц Ḃ Џ  

ᾙ Ѭ Џ : ᾈ ȳ Ң Ỵ ∂ Ё  

Џ :Ӣ ’Ṏ◕Ɏ⁮ Ѭ ☼Ѐ-ѝЍ Ѭ ☼Ѐɏ

ᴞ Ḕ ц ֮ȳ’ ’ ȳҢỴדὭצ╠ ӂ ᴞᴩṞ

 

֥Џ -Ṯ☻

╟ Ӣ

ṎȳӢ

’Ṏц

֥ 

97 І Ӣ Ɏϱɏ 

І ПᾈЎӢ ᾭᾓ ~ ȴϢⱢД П Ȳ֢ Ѭ

᾿ Ϥ І Ȳ ▲ Ὠ ӱᴆ╬ֹוắ⇔ᵅᾼᾬ ֯ І Мᾼ

юȲᴖᴆ╬ֹוắ⇔ ᾼҵẃ ѩẂ ȴ 

ᾬ ἤ ֮ иȲӐ Ṽ☼ ȳѬ иⱢ ȳ ☼ȳ ☼

Ȳ ☼ ☼ Ɫ ѻ ȴЊ₤ ὑѬ

ᾼ Ȳᵓӣ Ӱȳ ȳ Ѥ ᾬ ᵂⱢ ᾬṳẁᵂ

ȳӢṎἨ ᾼ Ἤȴᵦ Ѭ ₤ ᾼᵓӣἤ Ȳ

ᵀ֪ ᾬẃ ѹ ᵅ ⇔ắוֹ ᵅᴖ ὑ ȴ 

- 

ᵅḳ

 

֕о

Ӣᾬֵ

ἤ ҷ 

 

98 І Ӣ Ɏϯɏ - 

99 
І ὧ ϯ ◕ᾈЎ Ѭ

 

:ὧ ϯ ◕ц ∟ ѬҏЀ◕Ɏ ☼Ѐѿϱ 300еѐɏȲ 

1.ᾈṮḂ : І ҏЀᴟ Ѭ֥☼ ȳ ═ Пצ ☻  

2. Ѭ֥☼ ᴟ῀ ᾈ◕ҿỴ Ṯ ⁴ѿ Ғ’ ⇔Ȳ

ҢỴ Ṯ ứ Ё ’ Џѿ Ғ’ ⇔ȴ 

3.͂ ᾈ◕ᴟὧ ᾈ◕ ◦ Ṯ ᴩ ⁴Ȳṳὑ Ғ ’ ȴ 

4. иⱢ ԅ ◕ȳӢ ’Ṏ◕цѬ ԅ ◕ȴ 

- 

105 
І цӢ

֮Ḃ  

ן І Ѭ ֮ѝȳѬѝȳϢѝȳЁ+цӢ ᾼᵓӣ оȲ

ᴩѬѝѬ иέ ȳᾙ ⁄ȳᾙ ╟ȳ цӢ

֮Ḃ ȲᵂⱢ∟ ᾙ ╟ȳᾈЎ цӢ Ṽ ȴ 

- 

105 
үМӀѬṆ ╟

 

І Ӧ ҟ Ё ᾭᾓ Ɫ ֮ ȲⱢӢᾬ ẁԅ Ὲ

ḖȲ Ӣ ֵ о Ȳ֯ ṮᴇׄԓцᾈЎӢ П› ϯȲі

Ϥ Ὲ Ȳ ẞӀӖ Ὼᴞ ȷ ᾓ І Ѭ иέⱢѶ

- 



 

4-28 

ᴩ  ⇔ד  Ὠ Џכ/╟ и  

Ѭ ȴ 

105 

МӀ І Џ

ɎӘ╡ὧ ᴟ ѡ

◕ɏɎᵶ∟ оרּ цӢ

ɏ 

: І Ә╡ὧ ѡ ◕ 

1. ϤѬ ♄  

2. ỴᴞᴩṞ ȲḂ Ὑ 

3. Ỵ о 

4. Ὸ Пᾈ֮  

- 

 106 

І ὧ ϱ Ϛ ѬỴ

∂ц Ḃ Џ ЁӰ

 

ὧ ᴟӘׄ 425 еѐȲѿ ЏᵂⱢ Ṯ ỴȲṳѹѿ

Ɫ ȲⱢṿị Ɫᴞכ ṮȲ֯ Џϱ ѿ 50 еиῶ

ЁȲṳ ӫȴ 

Ὼᴞ ѠЏ

-Ṯ☻ Ӣ

ғ ᾼԚ֝

ȴ 

 

֕о

Ӣᾬֵ

ἤ ҷ 

ῂ

 

106 
МӀ І Ể ӱ

Ѡ ᴩ  

:М ѿ⁮ І ц ᾘ ὧ 300 еѐȳᴫ  200 еѐ

ᵂⱢ Ԓ ֮ ȴ 

1.ӑ ȸ ᶝȲ ▲ӑ Џ Ȳӑ ῏ ạὊ ȷ

צ ῏ ֥ ╜  

2. ᵫ ▲: Ӏ ᶝȲᴯὑ Ԓ ֮ ПῈ֮ Ӵ ᵫц⅞

Ӵ ᵫ῏Ȳԓ Ὂ ѿ ԝ ȴ 

3. ṿӣ: ᶝȲ ד ᴯ ֥ Ȳ Џ ȳ ȳ

ṿӣȳЁӰѠ ȳ ן֫ ȳ ᾬȳ ᵫἵ ȳׅ ȳ

  ᾓ 

ᴩ▲ ȲṳӦ֢ӭᾼṶ ѻ ᴯṼ ᴩ Ḃ Ȳ ӑḂ

- 
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ᴩ  ⇔ד  Ὠ Џכ/╟ и  

῏Ṽד ứ ᴩ ȴ 

106 
І ὧ ᴟ῀ Ḃ

› Џ  

:῀ ᴟӘ╡ὧ ◕ 

1.∂ ᾈᴞᴩṞ 1.3km 

2.ѬỴϢᴩḔ ȳ о 

ᴊᴥЏ -

╟ 

106 
ɦ І Ѭ цỂ ֮

ɧỗ ᶾ ὢ  

֣ɦ Ѭ ɧцɦḂ Ể Ё֮ ɧẒЄ ֣Ȳ

ѿ ɦӢ ɧȳɦṮ☻ׄԓɧȳɦ Ṏɧȳɦ

ḖɧȲ֝ Ṽ ֢ ◕ ἤȲ ᾈ◕иⱢ љӢ ◕ȳ ’Ṏ

Ṏ◕ȳѬỴе ԅ ◕ȳӥ Ṏ◕ṳϹѿ ȴ 

ѿ ᴞ Ѡ

Ɫѻᾼ ֥

Ȳ֝ ֥

ϠᴊᴥЏ ᾼ

ᵗғ ȴ 

107 І ◦ ṮЏ  Ṯ ∂ 
ᴊᴥЏ -Ṯ☻

╟ 

108 І Ṯ ∂Џ  Ṯ ∂ 
ᴊᴥЏ -Ṯ☻

╟ 

108 
І Ӣ Џ ỗ

Ӣ ᵫ 

▲ 2 Џ ɎϫϮ Ѭᾈ Є Ѭᾈ ӻꜜ ȳὑүМӀᴫ

ё ⁮ ⁮ё Җ ɏȴᵅ Ἰ֮ ᾼᾈᶩֵⱢ Ἠ ☼Ȳ Ӑ

ᾬ֯Ѭ ӻꜜ Ҝѻ ֮ᴯȴ֯ ᾬѠ ȲӦὑϢⱢД ếᴆ

╬ȲѬ юȲЬצṷ Ӏ ᾼ ♄ױ֯ ȴѬ Ӣ

▲ ӱȲ Ὲ ᾼ ἤ ẁֵ ֮ȲצᵗὑӢᾬֵ

ἤ ═ȴⱢ‚ х Ȳ∂ ֯ᾈ ҿỴ ѤȲṳ’ וֹ

Ὼᴞ Ѡ-ѿ

сӢ

ֵ ἤⱢ

їȲ ᴞ

’Ṏ х

╟Џȴ 
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ᴩ  ⇔ד  Ὠ Џכ/╟ и  

Ѭ Ӣ ᾬȲц֯╟Џ ю Ể ᾬᾼ Ȳѿ ═Ӣᾬᾼ

ế ȴ 

 

֕о

Ӣᾬֵ

ἤ ҷ 

ῂ

 

109 
І ɎṞ ↑

-Әׄ ц оɏЏ  

: І ᴞṞ ↑ ᴟӘׄ ᾈ◕ 740еѐȳὭ ѬҏЀҢỴ

о  

1.Ḃ Ὥ ѬѬ Ȳ 5000CMDѬ  

2. ᵅὭ Ѭ ỆᶩЏ 

3. ѻ☼╠צ Ѭ ПḘ ϯ ᾌ  

4. Ѭ  Ѭ ệᶃ ―ᵓ ╟ 

Ὼᴞ ѠЏ

- ѿ

Ḃ Ɫ їȲ

֯ὑѬ

о ệᶃ

ᾼ ֥

ȴ 

109 
І цỂ

֮ Ḃ  

:үМ Ӏ Ỵ І Ể  

1.∂ І  

2. І Ὲ  

3.Ể ╟ 

4.ᾈỴӢ Ṏȴ 

֥Џ -Ȳѿ

ֵғ ╟ᾼ

∂ Ɫ їȲ

Ӣ Ϣ

♄ Ḗȴ 

109 
І Ѭ Ḃ - І

Ӣ  

: І ᴞүМ Ӏ ẞῸ  љѬỴПҿỴ ֮Ȳ פּ  2.5km 

1. ứῸ  љѬỴᴟӘ╡ Ɏᾈ е ɏȳв ҁ Ѭ ᴟ

үМ Ӏ ⱢϢⱢ♄ ȷүМϚװ Ἤ ⱢӢ ȴ 

2. Ϣᴩ ᴞᴩṞ Ḕ ȳԅ  

3. ӣЄṍЍ Ӣ ᾬ ᴩ Ỵ о 

֥Џ -

Ӣ ’Ṏȳ

╟∂ ц

Ḃ ȴ 

109 
ɦ І Ӣ цѬ

ɧB ỗ ὢ  

1.ᶙכ 22 ֮Ѡ ȳ2 ϩ ȳ2 Ѭѝо ȳ1 Џ

ᵂᵽȳ1 Ԛ Џᵂᵽѿц 1 ṛ ♄ Ȳṳ ᵂּנ ѱȴ 

2. І Ԛ שׁ  

Ὼᴞ ѠЏ

- ῂ

ȳԚ ᶮכ
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ᴩ  ⇔ד  Ὠ Џכ/╟ и  

цѝоὢ ȴ 

 

֕о

Ӣᾬֵ

ἤ ҷ 

ῂ

 

109 
І Ѭ цỂ ֮

 

Ḃ֯ס ѬỴ ếỂ Ȳ֝ Ṯ☻ׄԓếᾈЎӢ ȴ

ѻ☼ᾈЎ ếẒ 1еṭᾼ Ȳ ҏ М  ȲҔ

╗ ᾼ∂Ӵȳ ᾼ ȳ ԅ ╟ᾼ Ȳѿц

Ѭ Ӣ ᾼḂ Џ ȴױҵȲᴕ ẞ ᾼ‍ ṿӣ Ȳ ҏ

ϠЁ֮ Ȳѿ‚ ᾼ сế ӀṮḳᾼ Ȳṳ

еԚ ╟ӣ֮ ẁ ☻ᴃȲ Ӏᾼ☻Ѭ ϩȴ І ᾼ

Ӣ ’Ṏ Ṏᾼ Ȳ ϚḔ‚ Ӣᾬֵ ἤ ӀӖ

ȲԚ֝ үМӀᾼ ȴ 

֥₤ -

ᴊᴥЏ

ᴞ Ѡ

ᾼ ἤ 

113 

І ᴟϫϮ Ѭ

Є Ѭ֥☼ Ḃ Џ Ɏҿ

Ỵɏ 

: І ᴟϫϮ Ѭ Є Ѭ֥☼  

1.ҿỴ Ỵ  216mȴ פּ

2. ∟  336mȴ פּ

3. ѬṮ  2,052m2ȴ פּ

4.  328mȴ פּ

5. ѬУ  3 ȴ 

6.  1,672m2ȴ פּ

7.Ӣ ’Ṏ ╟ȴ 

֥Џ - 

Є ᴊᴥ

Џ Ɏ ֽ

Ỵȳ ȳ

ȳ Ѭ У

ɏѿцᴞ

Ѡ ד в

Ɏֽ ế

Ӣ ’ Ṏ

╟ɏ 
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ᴩ  ⇔ד  Ὠ Џכ/╟ и  

113 
І ὧ ᴟ῀ ֭◕

Џ  

: І ὧ ᴟ῀ ֭◕ 

1.ị оЏ  7120m2ȴ פּ

2. Ḕ Џ  4398m2ȴ פּ

3.ӾѤ ị  2 ȴ 

4. ‏  3 ȴ 

5.ԓ  2 ȴ 

֥Џ - 

ֵғ ᾈ

ỴῈ Ȳ

Ӣ ғ
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2.Ӣ о 

Ɏ1ɏѬ цӢ ▲  

І ᴞ ֮ᴟЄṭ ӻ Ѐᾈ◕Ȳ  ⇔Ɫ 21.25

еṭȲẔѬ Ṽ ֮ Ѭ и цѬ ֥Ѷ Ѭ

Ȳṳ ӣὑϮ еԚӣѬȳϡ Ѭ ӣѬȳϚ Џ

ӣѬȳ ӣѬȳϡ Џ ӣѬц ’ṎɎῶ 4-6ɏȲ

ẔѬ ֽ 4-8ȴῶ 4-7 ד І Ѭ Ḃ ╟ ȴ 

 

ῶ4-6 Ѷ ֮ Ѭ цѬ  

и  ӣἤ Ὑ 

Ѷ   ӣὑϮ еԚӣѬȳϡ Ѭ ӣѬȳϚ Џ ӣѬȳϜ цӈ   

Ϯ еԚӣѬ ╓ ♄ἤ ᵮ ȳ Іӻ ȳ Ἠ ⇔ ҠẁеԚ

ѬПѬ ȴ 

ϡ Ѭ ӣѬ ֯ ֮ Ѭ Ȳ╓Ҡẁ ȳ цṙ ӣѬПѬ ȷ֯

Ѭ Ȳ╓ῳӭ ȳ ц ӣѬПѬ ȴ 

Ϛ Џ ӣѬ ╓Ҡẁ ӣѬПѬ ȴ  

ẃ ȸ֮ Ѭ и цѬ ȲӖ  ѣ 13 ѡ 09 ד 106 

 

 

 

 

 

 

 

 

 

 

 

 

4-8 І Ѭ ᴯ  

ẃ ȸүМӀѬṆ ╟  
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ῶ4-7 ד І Ѭ Ḃ ╟  

 ѡ  ᴆ╬ẃ ȳRPIȳᴆ╬ ⇔  Ѭ Ḃ ╟ȳиέ ∂  

Ɏ 94ɏ  

ѬṆќ☼

І ᾙ

Ӑ  

 ד94
ᾘỴϚ ᴆѬȳ  

ᾫȳЏ Ѭ 

Є Є

Ѭ ϫϮ

Ѭ֥☼

ᴟ

☼ Ɏ 12.79 

kmɏ 

ᾙ ╟ȳᾈЎᾙ Џ ȳ

ȳ ֥ ╟Ɏ צ П ֥ȳ

צ Ѭ☼ϤЏП ֥ȳ צ   

 ậ  ѬЀḂ ֥ȳ ∂Ṯ☻

ᾬП ֥ɏ  

∂ ѻ Ғ ậ

Ѭᴆ╬  

ᾈЎ в Ѧ

ệᶃȳ Ёц

ᾬ 

Ɏ98ɏ І

Ӣ

 

 ד97

⇔ Ɏ>1000 ɛs/cmɏ 

Ѭ ╓ : RPI 2.0~6.0 

М⇔ᴟ ⇔ᴆ╬ 

ᾈЎѬ ╓ ɎWQI5ɏ: 

 30~70 

Ѭ и ὑМ ~Мϯ 

 Ӣ῁ ѿ ╓ ɎGI

ɏ :  

0.00~0.92 

М⇔ᴟ ᴆ╬ 

Ὥ ѬᾼӘ

ׄᵾ Ể ȳ

Мּד  

І ПѬ Ἇϯ ṾȲ ╥

֮ϯѬ ᾃѿцᾈᶩᴞ ᵂӣἬ  

ɦϢЏ оѬ ɧ : Ѭ

Ӣ ᴞ ḳ Ἤ ᾼכ ֻ−צ

ᾼ֫ ϩ 

ȳ ҁ ȳṞ ↑ ȳӘׄ

ȳӘׄᵾ цԏὙ ȲCOD ц

NH3  

ҁ ȳṞ ↑ ȳӘׄᵾ ц

Әׄ ϱ М⇔ᴟ ᴆ╬Ȳ

Ҡ צ Єᴆ╬ ᾃϤ  

Л∂ ὑ І ֮

ϢЏ ֮ ╟  

ѿ ὔ╟Џὑᴆ╬

ᾃϤ ◕ȳ  

ד ᴯḂ Ἠ

ᴆ╬  

Ѭ Ȳ ᵑ╥ὧ

ϱ ᴆ╬

◕ 

֥ᵂḂ Ѭ

вᴆ╬ ȲҒ ▲

ậ Ὅ  

Џ ѬМᾼ

  ȳVOCs ц

 

⅔ ᴆ╬ ȳḂ

 ד98

Ѭ Ṿ  

Ѭ ╓ : 

М⇔ᴟ ⇔ᴆ╬ 

ᾈЎ╟ЏБᵫϚ◕ Ȳ ⌠ ȳ

⇔ϯ  

І ӂᶁѬ Ӧ 25 ᴟ Ὼ

30 
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ᾈЎѬ ╓ ɎWQI5ɏ: 

 30~70 

Ѭ и ὑМ ~Мϯ 

 Ӣ῁ ѿ ╓ ɎGI

ɏ :  

0.12~0.84 

М⇔ᴟ ᴆ╬ 

Ӗ 94 ѿ∟Ȳד ⇔ ҒȳSS

ц DO ᵅ  

І ϱ М ֮ DO ᵅȳ

COD ȳNH3 Ȳ ֪Ҡ ⱢѬ

☼ ȳѬ ⇔ᵅȲҒϱϱ

Џצ Ѭȳ ᴆѬц ᾫ

ѬᾼᾃϤȴ  

Мּד Ѭ  

Ɏ99ɏ І

ὧ ϯ

◕ᾈЎ

Ѭ  

Ѭ

 

RPI 2 ~ 2.75 

ӑɎ ɏắᴆ╬ᴟ ⇔ᴆ╬ 

в ֮ᴟ

ὧ П  

☻ᾛ ֮ Ἐ ᴩӢ Ѭᴃ

 

ὑ ҏЀ  Ȳᵓӣ

щѬ☼ ᴩѬ о  

о∟ᾼѬ Ὅ֫ І Ȳ ᵅѬ

ᴆ╬ ⇔  

Ӣ оᴃ Ѭ 15,000 CMD 

∂ Ể ᴆѬϯѬ Џ

ȲѿḂ Ѭ  

Ғ Мּד ᴆѬ

Ὅ ạ  
░ Ѭ

 

RPI 1.75~3.75 

ӑɎ ɏắᴆ╬~М⇔ᴆ╬ 

Ɏ 109ɏ

І Ѭ ц

Ể ֮

 

  ϯ   

Әׄ ϯ  

⁮ ☼Ѐ  

Ә╡ ϯ  

◙  

ᵅ☼ ệᶃ   ╟ : І ќ☼

Ϥѻ☼ ֣   ᾬȲ

 ệᶃ Ϥѻ☼Ȳṳ―ᵓ

ὑ ☼Ѐ ệᶃ  

Ӏ ☻ѬᾼἭ

ắ ϩȲ

ἤ 

ᵓӣеԚ ╟ӣ֮∂

Ӵ ☻ᴃȲѿ ☻

☼ Ȳ ю Ѭ
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Ӗ ᴟד89 ד98 ▲ȲԚ ẞ 8 ӭ ד17ּ 43

ȲҔ╗ ȳ ᾧỵ ȳђѫ ȳ Ӱ ȳ

Ӱ ȳשѝ ȳ ȳᴶѫ ȳ ȳ ȳ ȳ

ȳЄ ᾇ ȳМ ῧ ȳᾇ ȳ ȳ ȳ

ѡӐ ȳᵦ ȳ ȳὙ ᵭ ῲȳ ᵭּמ ᵭ ῲц

Єṍ ȴẔМȲ11 Ɫ צ ȳ2 Ṹצ ȳ

19 Ϛ Ӣᾬ ȳ10 Ɫҵẃ Ɏῶ 4-8ɏȲᵀᴶ

ѫ Ɫ צ ȲᵀẔиᵉ Ɫ ⁮ цὧ

ᾼ ☼Ȳ֯ ҁ ☼ ⁄ ὑӐЁἤϤ– ȴӖ ד98

▲ Ὠӣ Hilsenhoff דּ Ӣᾬ╓ ɎHBI ɏиέȲẔ

FBI Юὑ 4.43~5.65ȲѬ Ɫֻ~ỮҠȴ 

 

ῶ4-8 98ד І ☼ ▲ Ὠ 

и  ᾬ  

צ  

ᾧỵ ȳђѫ ȳ Ӱ ȳ Ѐ ȳ ṝЊ

ȳ ȳ ᵭЊ ȳ ȳὙ ᵭ ῲȳ ᵭ

ῲц ᵭּמ ᵭ ῲ 

Ṹצ  ȳ  

Ϛ Ӣᾬ  

ȳ Ӱ ȳ ȳӪ ȳ ȳ ȳ ȳ

ȳЄ ᾇ ȳМ ῧ ȳᾇ ȳ І ȳ ȳ ȳѡ

Ӑ ȳ ȳ ȳ ц ᵭ ῲ 

ҵẃ  
ѝש ȳ ṝ ȳ ȳ ȳ ῳ ȳЄЀ ȳ

ᵦ ȳ⸗ Ӱ ȳЄṍ цэ ῧ  

ẃ ȸ І Ӣ  

 

Ӗ 107 ד ԓ Ѭ Ḃ Ȳ ḇ ᾬ

Ԛ  246 ȲҔ╗ ȳ І ᾬȳ І ᾬế І

ᾬȴẔМȲ Ӑ ᾬᴾ ЄѩẂȲ 48.4%ȷ ṵ 4 ȳ

44 Ɏ2 צ ế 9 Ṹצ  ц 3 ⸗ ’צ

Ṏ Ӣ ᾬɏȳẒ 4 ȳᾧ 3 ȳ 10 ȳ

4 ếѬӢὖ Ɏῶד6ּ 4-9ɏȴ 
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ῶ4-9 107ד І ☼ Ӣ ▲ Ὠ 

и  ᾬ  

ḇ ᾬ 246  

ṵ  ȳ ȳṚ ὲ цὧṸ  

 

’Ṏ  Ɏ’Ṏ ɏȳ Ɏ’Ṏ ɏ ȳּמ Ɏ’Ṏ

ɏ 

Ṹצ  ỏ ȳЄẪȳ ȳӪ ȳ ὦ ȳ ȳ

מּ ȳЊ ȳּמ  

Ϛ ᾬ  Ӫᶠϥ ȳ ȳּמᶠᵄ Ɏ С’Ṏɏȳᴊ

ȳ ѝ ȳ ȳ◦ ȳ ȳṚ ȳ

ȳ ᶠ ȳӪ ȳᴊ ȳᴫѠ ȳЊ

ȳּמ ȳ ȳ ȳЊӪ ȳỏ ȳ

ȳ ȳ ′ ȳЄӪ ȳМӪ ȳּמ′Ѭ ȳ

ȳ ȳХᴥ ȳЊ Ѥȳ цЊ​  

Ẓ  ȳ ȳἮ ᶦѫṚ ȳ ѫṚ  

ᾧ  ꞉ᶠ ῲȳ֙⇔ ȳֵ Ɏҵẃ ɏ 

 
ṗᾌᴊ ȳ ᴊ ȳ‐ᴥ ȳӪ ȳ ȳ Ӫ ȳṗ

ȳ ȳ ȳ  

 ӧ ȳ ȳ֛ᵓ‍ ȳῧṝ  

ѬӢὖ  Ӱ ȳדּ ȳҳדּ ┘ȳדּ ȳדּ ȳדּ  דּ

 

Ӗ 108 ד І Ѭ Ḃ ▲Ȳ ▲ Ӧ

Ә╡ ᴟМ җ ȲԚ ẞѬӢὖ 3ӭ ד4ּ 4 4 ц

Ѭ Ɏῶ 4-10ɏȲ Hilsenhoff Biotic Index ɎHBIɏ 

דּ ╓ Ȳ Ѭ ᴷⱢ ⇔ᴆ╬ȷ цẔһЄ

₤ ᾬԚ ẞ 6 דּ 6 ȲиᵑⱢ֛ᵓ ȳ

ȳ ӧ ȳӰӥ ц ȷ Ԛ ẞ 7 14

Ȳ Ɫ ӫ ᶮ ᴾ 86%ȷ Ԛ ẞ 29 Ɫ

Ɏᵶ ẓ ἤ ῏ɏȲ8 Ȳ6 і Ɏ ц

ȳ ȳ ȳᴊ ȳ ϥ ȳӪᶠϥ ɏȷ

Ԛ 22 ȲẔМ 1 צ Ɏ І ᶫ ɏȳ8

Ṹצ Ɏ‌ ȳ ȳᾌᴊ ȳ ᾌᴊ ȳЊ

ȳ ȳה ц Ὥ ɏȳ ⱢӪ ȳ

ѓ ȳ ȴ 
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ῶ4-10 108ד І ☼ ѬӢὖ ▲ Ὠ 

и  ֤   דּ 

ӭ 

ӭ ҳ 1 דּ  

Ѫ ӭ Ӱ 1 דּ  

ӭ 
1 דּ  

1 דּ  

ѬӢὖ  - - 4  

Ѭ  - - 39  

 

ɦ109ד І Ѭ цỂ ֮ ɧӢ Ṇ

ᾼ ▲ Ὠ ӱȲ צ 3 צ ɎЄẪᶠȳӪ ȳ

ɏế ᾬ צ 3 צ Ɏ ȳὙ ᵭ

ῲц ᵭ ᵭ ῲɏȴ 

ҫ 109 ɦד І Ӣ Џ ỗ

ɧẒ Џ Ɫ ▲ Ɏῶ 4-11ɏȲ ▲ Ὠ ӱȲ

Ԛ 4ӭ ד5ּ 8 Ȳ ϱѿᵦ Ɫ ȲẔМ

Џ Ϛצᵦ ц ҏ Ɫ ᴆ╬ȳЏ ϡצ

ҏ Ɫ ᴆ╬ȷἉ Ӣᾬ 5 Ȳ Ɫ ֵȷ

6 Ȳ‌ ȳ цḌὲ ֵȷѬ

Ӣὖ 8 Ȳּמ ֵȴ 

 

ῶ4-11 109ד І Ӣ Џ ỗ ▲ ᴯ 

ᴯ  ᴯ  Ѭ☼ᾭᾓ ѻ   ὔ֚ ᾬ 

Џ

Ϛ 

ϫϮ Ѭᾈ Є

Ѭӻꜜ  
Ѭ☼ ế Ӂ ֵ 

Ѭᾇ

Ỵȳ  

 

Џ

ϡ 
ᾈ ὧ ⱢϢЏ Ỵ - Ӑȳ Ѥ 

ȳ

 

 

Ӣד ד▲ ȳӢ Ḃ ╟ȳ ц

ᾃᾬ Ȳד Ӣ ▲в цḂ ╟ ὑῶ 4-12ȴ
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ῶ4-12 ד І Ӣ ▲в цḂ ╟  

֤  ▲  Ӣ Ḃ ╟ ᾬ  ’Ṏ Ἠ ᾃᾬ  

Ɏ94ɏ Ѭ

Ṇќ☼ І

ᾙ Ӑ  

Є Є Ѭ ϫ

Ϯ Ѭ֥☼ ᴟ

☼  

+Ӱ ậ  

∟ ∂ ӣ ֥ᴞ

цӢ ἘЏᾎ  

- - 

Ɏ95ɏ М 

ӀѬṆ

 

 

- 

Ё ӢПѠה  

ᴩ Ỵ о  

ᴥ Ṯ  

ᶶ ᾘ

Ӣ  

- - 

Ɏ97ɏ І

Ӣ  

Ὥ ѬᾼӘׄᵾ Ể

ȳМּד  

IBI Ӣᾬ ֥╓ иέ

и:16~44и  

ứ Юὑ C ~ EȲ

ᾈЎӢ ~ Ȳ

ⱢϢⱢД П  

ᵓӣ Ӣ῁ ╓ GI

֯ 0.06~0.92ȲѬ

ⱢМ⇔ᴟ ᴆ╬  

∟ ∂ :   

ѬỴ Ȳ юϢ

ⱢЏ Д  

4ӭ ד7ּ 16  

ҵẃᾬ : ȳשѝ

ȳ ȳᵦ

Ɏ ᾬ ɏȳЄṍ  

ד3ּ 4  

ᾋ Ɏ ᾬ ɏ 

ᾬ ד ю 

ṙ ц ᾬ ד6ּ

6   

ҵẃ :  

Ѭ ὖ  5ӭ  ד12ּ

צ : 

Ӱ ȳ Ѐ ȳ ȳ

Ὑ ᵭ ῲȳ ᵭּמ ᵭ ῲ 

ֵ ᴏ ȳ ⁮  

ᾬ צ 4 Ɏ2.3%ɏȳ Ӣ 98 

Ɏ5%ɏȳ о 44 Ɏ25.1%ɏц

29 Ɏ16.6%ɏ  

ϥ Ɏ⸗ Пϡצ ’Ṏ ᾬ ɏ 

ᶠᵄמּ Ɏ’ṎПϮ ’Ṏ  ɏ 
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֮ 

Ḃ ᾈỴ▼ᾒ ⱢὭ֮ 

ṳḂ ᾈ

 

Ɏדּ ᾬ ɏ  

ἤ ᾬ 3  11   

ῶ Ɏ ɏ 

ᾬ  

דּ 4 5 9   

І ᾬ דּ 42 94 

125   

І ᾬצ דּ 10 33 

41   

 8 ӭ דּ 21 42   

Ɏ ᾬ ɏ 

ṵ  3 ӭ דּ 3 6   

ὧṸ Ɏ ᾬ ɏ 

Ẓ דּ 2  4  

Ɏ ᾬ ɏ 

ѝ ῲɎ ᾬ

ɏ 

ᾧ דּ 5  8   

Ӱ ІɎ ᾬ

ɏ 

Ӣὖ   

דּ 5 23  
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 Ӫ ֵ 

דּ 4 12   

ֵ  

Ɏ98ɏ І

Ӣ  

6ӭ ד11ּ 23  

3  25 48  

ᴣᶮ ֵ 

צ : 

ᾧỵ ȳђѫ ɎϚ

Ӣ ᾬɏȳ Ӱ ȳ

ȳὙ ᵭ ῲȳ ᵭּמ ᵭ ῲ 

Ɏ99ɏ І

ὧ ϯ ◕

ᾈЎ Ѭ

 

І ὧ ϯ ◕ц

∟ ѬҏЀ◕Ɏ ☼

Ѐѿϱ 300mɏ  

І ᾈЎ в

ҵȲҿỴᴟМ ᶶ

ȲҢỴὂМЍ е

 

Ṯ ịоȳ ∟ị

⁴ Ғ’ ⇔  

Ӣ Ѭᴃ Ȳῴᴷ

֮ פּ 24 е Ȳ

צ Ѭ
15,000CMD 

☻ᾛ ֮ Ἐ ᴩӢ

Ѭᴃ Ȳὑ

ҏЀ    

Ӣצ╠ Ṇ Ȳ∂ Є

₤ ԅ Ὲ  

ᴥ Ṯȳᾘ

ȳ Ὥ Ȳ’Ṏ╠

Ӣצ Ὲ  

ⱢϚ  

ⱢϚ Ӣᾬ  

ҵẃᾬ : ȳ

ȳᵦ ȳ ȳ

Єṍ Ɏ31.3%ɏ 

צ : 

ЄẪᶠȳӪ ȳ ɎѩẂ

9.4%ɏȳ 

ȳὙ ᵭ ῲȳ ᵭ ᵭ

ῲɎ18.8%ɏ 

Ɏ105ɏ 

ѬṆќ☼ І

 

- 

Ể Ё֮ ạ  

ᴥ Ṯ  

ᾈ Ӣ ֮

- - 
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цӢ

֮Ḃ  

 

І ᴞ Ѭ  Ỵԅ

  

Ɏ 108ɏ І

Ѭ Ḃ

 

ӦӘ╡ ᴟМ җ  

І Ӣ :  

ὧ ᴟ ѡ

Ɏ 9.5 kmɏ 

ᵂⱢ

ц  

Ӊ Ὸ Ȳ

І ᾘỴ ԏц Ṏ

 

ᵅᾘỴ ⇔Ȳ

Ӊ ԓ ѬỴ ᴥ

ȴ 

ѬӢὖ 3 ӭ 4 ּ4 ד  

4 цѬ  

Shannon-WienerɎ

ɏ 

цẔһЄ₤

ᾬ 6 ּ6 ד  

7  14  

ӫ ᶮ Ɏ ɏ 

24  

22  

Ӫ Ɏ ɏ 

צ : 

Ӱ  

І ᶫ  

Ṹצ : 

‌ ȳ ȳᾌᴊ ȳ ᾌᴊ

ȳЊ ȳ ȳה ȳ

Ὥ  

Ɏ 109ɏ І

Ѭ цỂ

֮

 

 1: ϯ   

 2:Әׄ ϯ  

 3:⁮ ☼Ѐ  

 4:Ә╡ ϯ  

  5: ◙   

2.5еṭ : ҿỴ

צ╠ Ṟе еԚῈ

ԛ Ȳ Ғ

ȳẐ Ԝ цѬѝ

о ֵа♄ ȴ  

Ѭ Ӣ Ḃ Џ : 12

֮Ȳ ᾈ

ế ┤ᶮכ ֮Ȳѿᴞ

◙ ҉☼ ἤѬ

ȲṳḂ ỆᶩЏצ╠

Ѭ ὖ 3ӭ ד4ּ 4

4 ȳѬ  

цẔһЄ₤

ᾬ ד13ּ 23  

ד7ּ 16 ȳ 2

דּ 2  

ד4ּ 5  

І ֯ ỴҵẒ

ӥצ⁮ ֮  

צ : 

ᴎ ȳЊ  

צ Ȳ‌ ȳ ȳᾌ 

ᴊ ȳ ᾌᴊ ȳЊ ȳ

ȳה ȳ Ὥ   

  ᴘ  

Ṹצ : 

⁮Ṹỏ ȳЊ​ ȳЄẪᶠȳ ὦ



 

4-43 

ц Ѭ Ȳ ᵅᾈ Ӣ

Д ȴ  

∟ ∂ :  

∂ӴӢ Ȳ‚

Ӣᾬֵ ἤ רּ

о 

Ԓᴕ ╟Ȳ’

Ӣצ Ṇ Ȳ ᴞ

ЛắД ȴ

╟Ӣ Ṏ Ȳֽ

֮ ȳ ֥ Ѭ♄

 

36  

49  

ȳӪ ȳ

ȳӪᶠϥ ȳ◦ ȳ

ꞋⱢ ᾬ  

Ẓ 6  

Ɏ ᾬ ɏ 

ᾧ 8  

в꞉ᶠ ῲ  Ɏ ᾬ

ɏ 

16  

Ɏ ᾬ ɏ 

22  

Ӫ Ɏ ᾬ ɏ 

6  

ὧṸ ȳ  ᴘ

Ɏ ᾬ ɏ 

ᾬ 156  133 דּ 64

 

ӲӐּדȳ ȳדּ דּ

ᾬ Ɫ ᾬ 

ȳ ȳӪ ȳ ᶠ ȳ

ȳ מּ ȳϥ  

І ᶫ  

Ўѫ ȳ  ᴘ Ɏὔ֚ɏ 

⸗ Ṏ’צ : 

цϥ  

Ẕ҃ С’Ṏ :  

ᶠᵄמּ  
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Ɏ2ɏѬ Ḃ ╟ 

Ӗ ɦד99 І ὧ ϯ ◕ᾈЎ Ѭ ɧ

МȲ ҏи ȲҔ╗ ԅ ◕ȳӢ ’ Ṏ

◕ếѬ ԅ ◕Ȳḕи Ẕצ ᾼ ếғ

ứᴯȲ ṷ ֥ ╟ȲӉ Ϛ ᾼȳֵғ ᾼȳ

Ә ᾼ₨Ӏ ᴥ Ȳ ế Ȳ с

І ц ֮ ᾼᴞ רּ ếӢ ȴ І Ё֮ᵓӣ

ῶֽ 4-9ȳῶ 4-13Ȳ ▲ Ὠ ӱ І ѻ ᾼ֮ כ

ⱢḤ ếּמЁү֮ ȷ Ѡ Ȳ ὑṸ

ủ ȷѬ ▲ ӱȲ Ṇ ѻ ֭ Ɫ῀

֭ếѵӥ֭Ȳ 970е ȷ 27 ​ѬϯѬ

Ṇ П☼ Ȳ╠צ​ѬϯѬ  ⇔Ɫ 29,785еѐȷᾈЎ

Ѭ ֯ Ѭ ᴆ╬ ⇔ЮὑӑɎ ɏắᴆ╬~ ⇔ᴆ╬Ȳ░

Ѭ ᴆ╬ ⇔ЮὑӑɎ ɏắᴆ╬~М⇔ᴆ╬ȴ 

 

 

4-9 І ☼ Ё֮ᵓӣиᵉ  
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ῶ4-13 І ☼ Ё֮ᵓӣиᵉῶ 

 

 

Ӗ 105 ɦүМӀѬṆד ╟ ɧ᷂

ᾈ◕иⱢϮ ԌȲḕ и Ẕצ ᾼ ӭ ế ȴ

Ṟ ↑ ᴟӘׄ ȲӉ Ϛכ Ȳ

ẁᴞᴩṞ ế ᾼᾈỴ Ȳѿ Ϛ ֥

ếԅ ♄ ᾼῈ ȴӘ╡ ᴟ ӻ☼ ᾼ и ṝⱢ

М љѬỴῸ Ȳᵓӣ֮ ế Ѭ ᾬẃḂ

ᾈצ ֮ȲӉ Ϛ Ӣ ȳ ếѬϱ♄ ὑϚ ᾼῈ

ȴ ӻ☼ ᴟ∂ ᾼᾈ◕כⱢϚ ↕ ♄ԅ

Ȳ Ḃ Ḕ ế ӂүȲⱢӖ ế ⅎ ẁϚ

ᾼḔᴩếԅ Ἤȴױ І ⱢϚ

֥ᴞ ếԅ ғ ᾼ ᴥṛ Ȳ Ϡ₨Ӏᾼԅ

ṳ сӢ♄₇ Ɏ 4-10ɏȴ 
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ד105 4-10 І ☼ ᾈ◕  

 

Ӗ 108 ד ɦ І Ѭ Ḃ ɧȲѿ

Ṯ☻ׄԓȳӢ Ṏȳ ц с ⁄ ҏϮ

ᾈἤѬ ῶ 4-14Ȳ ҏ֯ І Ὸ ѬỴ Ѭ

♄ ֮Ȳѿ‚ ế ԅ в ȲҔ╗∂

֥ ṿӣᾼ Ȳṳᴕ Ӣ оȲֽרּ ᾼ

ȷ֯ Ӏ в ∂Ϛ ἬȲ ֥ І

ᾼᴞ ếӀ ᾼ―ᵓᴯ Ȳ ẁ⅍вҵ ṎῈ Ȳ

ṳ ∂ᾼ Ȳ רּ֥ ȳԅ ế Ṏғ Ȳ

Ϛ ᾼ₨Ӏ ☼ Ṏ ȷ∂ Ϛ Ӣ Ȳᾘ

І ҿỴ ѡ Ἃᴼᴟὧ ȴ Ҕ

╗ᴞᴩṞếḔᴩ Ȳѿц Ȳ֯ס ẁϚ

ᴥᾼԅ Ὲ Ȳ֝ ᵅ Ṯᾼ Ȳṳ ЄӢ

Ɏ 4-11~13ɏȴ 
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ד108 4-11 І Ѭ Ḃ _♄  

 

ד108 4-12 І Ѭ Ḃ _ Ἤ 
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ד108 4-13 І Ѭ Ḃ _Ӣ  

֥ Ϯ Ȳ І ⱢϚ ֥ ȳ

ṎếӢ ᾼֵғ Ѭ Ὲ ȲⱢ МӀ ẃ═ ᾼῂ ế

ȴ 

 

ῶ4-14 І Ѭ Ḃ ðи ԈὙ ῶ 

и Ԉ֤  ѻ Џᵂ ӭ 

І ♄ Ѭ  ♄ Ѭ ṳ ד ן╟ Ὲ ȴ 

І  цỂ

֮ Ḃ  

⅍в ȳῈ ȳỂ

╟цᾈỴӢ Ṏȴ 

І Ӣ  
֮ ȳᴞᴩṞẞᴭ ȳ Ṏц

ȳ Ṇ ∂ ȴ 

 

֯ɦ109ד І Ѭ цỂ ֮ ɧ

ѬỴ ᾼԓ сȲẃ МӀᾼӢ ֵ ἤ

ỰӖᾼӢ♄₇ ȴ цᾈЎ ᾼḂ ȲҔ╗Ṯ

☻ ϩᾼ сȳ ḂṏȳӢ оȲцӢ
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ᾼ ȴ ӭ Ҕ╗∂Ӵ ế ᴥ

ȲᴖМ ⁄ ὑѬϱ♄ ếе ᾼ Ȳ 

⁄ ᾃ ὑ₨ӀѬỴе ᾼ∂ӴếЁ֮ṿӣᾼ ֥ȴ ṷ

ᵘϩ ṿ І ⱢϚכ ֥ᴞ רּ ԅ ғ ᾼ Ӏ

 љȲṳ сẔӢ Ṯ☻ ἤȴױҵȲ Ҕ╗ 12

◕ᾼ Ɏ 4-14ɏȲ Ӣ ế ᴥ ᴩ

Ȳẃ ẁֵао Ѡ֣Ȳṳ еӖ ế

Ӣ ȴױ ’ᵗὑצ МӀᾼ ֮ȲṳⱢ Ӣ

ᾬ ẁḆ ᾼ ֮Ȳ ᴖ∂ӴϚ х ᾼӢ ȴ 

 

 

ד109 4-14 І ᾈ Ӣ ᾃи  

 

3.ῂ  

І ד ế ֮ӀӖ ᾼӢ♄ ЛҠиȲ ц

☻ѬṮᾙȳѬ Ḃ ȳ оѿцЁ֮ᵓӣרּ ֵ

֣ȴ еӖ ᾼ сȲỰӖ ṷ ᾼ Ḗ

ѡ йȴ╜Ἀ ẃדֵ  ן ỰӖ ṓȲṳᵘϩ∂

Ӵצ ᾼ ạȲ ỰӖ їᾼ ҏ Ȳ

Ἠ֣ ᴯ ҏ Ẕ ᾼ Ȳѿ‚ ᾼᶙ

ế ȲѿϯⱢ֢ ῂ Ẃȸ 

Ɏ1ɏМ ϤӢ ᾙ ◕ɎӖ  ɏד105~93
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Ӗ ד98 ɦ І Ӣ ɧ ȳ

♄ ế ӂү∂ӴȲṿ ῏ȳӖ Ӗ

ᾼ Ȳ оῂ ὑѬ ế ֮ ᾼ Ȳṳ с

е І ἤᾼ ȲϷⱢ’ ế⌠ Ϛ⸗ ᴞ

ᾼᵘϩᾃϤϠ♄ϩȴ 

Ӗ ד99 ɦ І ᾈЎ ӻ☼ ɧếɦѬѬЄ

үМȲ І ɧȲ Ϯᾈᶝ ԓ‚ цѻ үМ

иṶ ἬԚ֥֝ᵂȴӻ☼ І ᾼ ҭѝоȳῂ

ȳӢ ’ ȳѬ цᾙᾈ ȴ 

Ɏ2ɏῺ Ϥ ᾙ Ӗ ◕ɎӖ

 ɏד113~106

Ӗ 105 ד ɦ ѬṆќ☼ І

цӢ ֮Ḃ ɧṼɦ Ѭᵓ оѬỴЁ֮רּ

ɧ ῂ ȳḋṭἨԍ П ẃҒ

ᾈЎ ȷɦ МӀѬṆ ╟

ɧ ֥╜Ἀ╜ Ӗ ṓȲ ’ Ѡ

ч╣ῂ ᾼ Ḗ ȴ֯ ◕Ȳ ֮ỰӖȳ

ῂ е⅍ȳ ц’Ṏ ᴩ ᾛᾼ ṓ

ӻ☼Ȳ Ӗ ȳ ếῂ ѻ ᾼ

♄ Ȳצᵗὑ∟ ᾼ ế Џᵂȳ сῂ כ

ᾼ֣їϩế ֝ Ȳ‚ ế ᾁ Ȳṳ ῂ Ѭ

ᾼӘ ȴ 

֯ 109 ɦד І Ѭ цỂ ֮ ɧ

МȲ ╜Ἀ Ӗ ᾼ֥ᵂȲ ϠеṂẦϩᾼ ἤȴ

ϚṆԝᾼЏᵂᵽế♄ Ɏ 4-15ɏȲ‚ ῂ ế

Ṏȴ ῴ ẞӢ ṛ ֯ס е І

Ӣ ᾼ ế’ ȴ ṷ♄ ╜Ἀ Ӗ

ᾼ‒ԉȲⱢ І ᾼӑẃ ế ẁ ṓȷ

֥ᵂȲ ᾼ ᾃȷ ế І
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ᴩ Ȳ ═ ἤеӖ ᾼӇ ἤȲṳⱢ І

ᾼӢ ’Ṏế Ә ứϠ ᾼ ȴ 

 

4-15 І Ѭ цỂ ֮ ֢ Џᵂᵽ  

 

֯ 112 ɦד І ὧ ᴟ῀ ֭◕ Џ

-╟Џ ◕Ӣ ɧ МȲⱢ ’ѬᵓЏ ֯ԓӢỄ

в Ӣ ЊȲṼ Џ ɦеԚЏ

Ӣ ᾃ Ṷ ɧцѬᵓ ɦ Ѭᵓ ᾈЎȳ

Ѭц ỴЏ Ӣ ᴕњҌɧד ứ Ӣ

ᵂ Ȳֽῶ 4-15ȴױҵȲ╟Џ Ӈ ׂ ᾼᴞᶺ

▲ ᶧȲṳ Џ ᴯ’═ йᾼ Ȳѿ ’ἬצӢ

’ ӭ ֯╟Џ М ẞ ȴ ṷ ╟Ȳ

Џכ ӭ ҵȲϷ’ Ӣᾬֵ ἤṳ ═Ӣ Ṇ ᾼ

ȴ 

֢ ◕ῂ ῶ 4-16ȴ  
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ῶ4-15 ╟Џ ◕♆Џ ԈЏᵂ ӭῶ 

 

Џ ֤  Ӣ

 

▲ 

’Ṏ

שׁ⁄

ᾃ

 

έ

֮ ᴷ 

ᴞ ד

ן  

Ӣ

ᾭᾓ

 

▲ ╟

Џ

Ӣ ’

Ṏ ╟ 

 װ װ     

1 Єׄ І Ṯ

∂Џ Ɏ

11-1~14ɏ 

1 1 - 1 - - 2 

ה 2 ׂ₨Ϛ

Ṯ ∂Џ Ɏ

31̡ 32-1ɏ 

1 1 - 1 - 1 2 

Ў◊⇔ד 111 3 Ѭ

Җ◕ Ỵ

Ḃ Џ  

1 1 - 1 - - 2 

⇔ד111 4 ӂ

ҁ₨ҿȳҢỴ

Ỵ ∂Џ  

1 1 - 1 - - 3 

5 І ὧ ᴟ

῀ ֭◕

Џ  

1 1 - 1 2 - 3 

6 І ᴟ

ϫϮ Ѭ Є

Ѭ֥☼ Ḃ

Џ ɎҿỴɏ 

1 1 - 1 - - 3 

⇔ד112 7

1ȳ2ȳ3 Ỵ

∂Џ  

1 1 1 1 - - 1 

8 Єׄ ῂᶠ Ṯ

∂Џ Ɏ

6~9-1ɏ 

1 1 1 1 - - 1 

⁮⇔ד112 9

ҖϚ ṮɎ

13~14ɏ ∂Џ 

 

1 1 1 1 - - 1 

               ẃ ȸ І ὧ ᴟ῀ ֭◕ Џ -╟Џ ◕Ӣ  
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ῶ4-16 ד І ῂ  

֤  Ӗ  ∟ ∂  

Ɏ98ɏ І Ӣ

 

῏ȸῂ Ӗ ҅ῶȳNPO ’ ȳЏ

еҨȳӢ еҨȳϮᾈᶝ ԅỪ ȳЛ֝

ᾼ ꜜϢЂ  

ӂү∂Ӵȸ═ І ᾼ Ȳ∂Ӵ

Ẓ  

ỪѠ Ɏhttp://www.wra03.gov.tw/fazih/result.htmlɏ 

ῂ   Ɏhttp://our-fazih-river.no-ip.org/ɏ 

Ӗ Ȳе   Ӗ כ֥ Ϛ Ѐ  

ѿ֥ ן Ӗ֮Ȳ ЄᾈЎ  

Ӗ ԍ ц ᾈ◕  

Ɏ99ɏ І ὧ

ϯ ◕ᾈЎ

Ѭ  

ᾓȸ ᴷ צ ╟ᾼṿӣᾭᾓ  

Ḗ ▲ȸ ᴩ֮ѠӖ ♄ Ḗ ▲Ȳ

ӑẃҠіϤᾼ♄ ₤ế ╟  

ⅎ ᴷȸῴḔᴷ ⅎ ȲṳиέẔ

ᾼ  

Ṷ› ȸ  

♄ в ȸ І ▲ȳứ І Ṏ ♄

ȳ  

῏ȸᴰӖȳ֮Ѡῂ  

ȸ ҒỰӖ І ᾼ ֝ 

ᴩ ◕П ȸ  

♄ в ȸῂ ȳׁש ц♄ Ɏ Ḋ

цᶾ ȳЏ ╟ᵂɏ 

῏ȸᴰӖȳ֮Ѡῂ  

ȸ ҒỰӖ І Џᵂᾼ ֝  

Ɏ108ɏ І Ѭ

Ḃ  

῏ȸ ᶝȳ Ṏᶝȳ ϮᾈЎᶝȳ

Ầ ȳ М Ӏ ц NGO  

Ȳ NGO ᾼ ṓȲṳ

- 

http://www.wra03.gov.tw/fazih/result.html
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ᵂ ẓм ҏӑẃ  

Ɏ109ɏ І Ѭ

цỂ ֮

 

ὙЏᵂᵽц Ὑ  

῏ȸ֮֯ ȳ ῂ ȳѬ ῂ ȳ

NGO Ӗ ц е Ȳ се

ᾼ Ȳ‚ ế’ ᴩ  

ứ Ṏ Ȳ Ϥ ц Ϥ

Ṏ   

ứ цԍ ȳ ᶳЏὢ  

Џᵂᵽȳ ȳ ᴩе Ȳі Ӗ Ϡ

в ṳ ӢԚ   

∂ ḆֵеӖ ҏ ἤ ң ╘ І

☼  ệᶃ  
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4.ᾙ иέ 

І ☼ ᾙ ᾼ ֮ч╣Ϡ Ѭ

ᾼ Ȳ֝ Ϸ ԓ ᾙ ד ȴ

ᴟЭȲ҅ד1980 І ᾼᾙ Ϡҳ Л֝ ◕Ȳḕ

◕ ᾙ Ἐế ᾼ Є ȴ 

ԒȲ֯Ṇ ᾙ Ɏ1980-1993 ɏȲᾙד

ѻ Ὅ֯ ╟Ṇ ἤᾼṮ☻Џ ϱȲѿ’ Ể ỰӖế

ׄԓⱢѻ ӭ ȴ ∟ᾼᾙ Ɏ1994-2004

ɏד Ởч╣ҏ ₨Ӏ ế оᾼ֫ ȴ Ṯ☻

Ь╥ѻ ᴕ ֪ Ȳᵀ╜ ạứ῏ Ở ẞ ֪ ᾼ

ἤȲṳ֯ צ М ᴩד ᾼ ế ȴ2005ד

ᴟ ᾼד2015 ֥ ᾙ Ἐᾼ Є ȴ

ױ֯ ◕ȲᾈЎᾼ ế ғ ắẞ›Ἤӑצᾼ

Ȳᾙ ӭ ϚᾼṮ☻ ẞֵао ȴ2008דᾼ

І Ӣ ế ᾼד2010 І ὧ ϯ ◕ᾈЎ

Ѭ ч╣Ϡ Ϛ ȴ ᾃ ᾼ╥Ȳ2010ד

ᾼ І ☼ ᾈЎ ӻ☼ ϚḔ оϠе

֯ᾈЎᾙ Мᾼ ἤȴ 

∟Ȳ ד2016 ỞᾼӢ ’Ṏ ֥ᾙ ҅ῶϠ

І ᾙ ᾼ ◕ȴ Ϛ ᾼ ╥֯ Ӣ ’

Ṏᾼ֝ ȲϷ ֥ϠṮ☻ȳ Ḃ ế Ṏ ֵаӭ

Ȳ Ϡ ֥ᾙ ᾼ≈ Ɏ 4-16ɏȴ 
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4-16 І ᾙ  




































































































































































































































































































































































































