
 

  

 

 

 

 

Natur e-based Solutions Framework and Standards for  

Ecosystem Services Benefits in Taiwan  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ǜ  

Ǜ  

 113  12  

 

 

113BT612008 



 

 

 

 

 

 

 

 

Natur e-based Solutions Framework and Standards for  

Ecosystem Services Benefits in Taiwan  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ǜ  

Ǜ  

Ǜ  

 

 



-1 

 

⇔ד‹ М ҏᴞ ѠṆ ἤиέ☼ Ȳṳ Ѭѝ

ԌῴḔ ҏ ֮ᴞ Ѡ ὑ Ṯ☻ Пׄԓ… ȴ ᴖȲӢ Ṇ

ὢ ᾼ ᴷ ẓצ ⇔Л ứἤȲֽӐ ᵓӣ ᾈ ֮ Ѭ

ѿ сṮ☻ Ȳ֪ ד ѝ юᴖצ׀ ἤȲ ὑ ᴷכὨ

Ӣ Єᾼ ȴӐׁשṅ Ἃ ҟדᾼ ἘȲ Ὅ֯Ӣ Ṇὢ ᾼ иȲ

ὑNbS ϤХЄ☼ М ᴷ ▐Ȳṳ Ѭ ֮ Ϥׁשṅ ȴ

Ӑד⇔ ὑ с ☼ ᴞ Ѡ(NbS)ᾼ ᴷ ▐ц Ȳ Ӣ

Ṇὢ ᾼṔ⇔ҏ Ȳ о֢ иέ☼ ṳ∂Ӵ ȴЏᵂ ӭ צ ᴷӢ

Ṇ ὢ Ϥ֪ІПЛ ứἤȳ ᴩ Ӣ Ṇ ὢ ᴷȳ∂

Ӵ NbSӢ Ṇ ὢ Л ứиέ▐ ѿцң NbS

Ӣ Ṇ ὢ ᴷ ȴⱢᶙכϱ Џᵂ ӭȲӐׁשṅ Ԓ

ᾼ￼ ȲҔᵶ☼ ȳ ҭ☻ḳȳӢ ☼ ȴṳ ᴞ

Ѡᾼ￼ ᾈ☼֮ Ҡ ӣᾼᴞ Ѡ ᴩ Ὑȴ ∟ᵓӣӐ ›Ϛ

∂Ἤ⇔ד ᾼХЄḔ ὑ Ϥᴞ Ѡȴ Х М ὙḕϚ ☼

ᾼ Ϥ☼ ȲֽϠ Ṇ ȳ Ḃ ӭ ạứᴩ ȴӐׁשṅὑ

Ϥᾼ МȲ ЭӀ ϱ֢ Ӣ Ṇὢ ЏẓцЁ֮ᵓӣӑẃ

₤П ֕ȴⱢ ᴷЛ֝Ѡ ᾼӑẃ Ȳ ứϮ ȸ ҭ Ɏs0ɏȳ

ὑ ד110 ᾼᴞ ѠɎs1ɏ Џ ѠɎs2ɏȲṳᵓӣ CA-Markov

₤Ӣכ 114ᴟ ᾼד130 Ё ᴩиέȲ ֢Ѡ ֯ӑẃ

Мᾼ ȴӐ ṿӣ InVESTɎIntegrated Valuation of Ecosystem Services 

and Tradeoffsɏế TESSAɎToolkit for Ecosystem Service Site-based Assessmentɏ

Ẓ Џẓ ֥ ϚכדὨȲ ᴩᴞ Ѡᾼᶙ ȲK Ẓ Џẓ֢ẓ

ᴥȲ Л֝ Ϥ ᴷ ☼ ᴞ ѠᾼӢ Ṇ ὢ ȴ

InVESTѻ   оӢ Ṇ ὢ Ȳ ᵑ╥֯Ѭ ȳ ȳЁ׀

’═цӢᾬֵ ἤќ═ Ѡ ȴ InVEST ₤ȲҠѿ ☼ ᾼ

Ё֮ ц ἤȲ∂Ӵ ṳ о֢ Ӣ ὢ ᾼ ȴӐ Ɫиέ

Ӣ Ṇὢ МᾼЛ ứἤȲ ứ иέҵȲה ҏẒ ◕иέȴ Ϛ
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◕ɎLevel 1ɏᴕ Ὲ ἤȲ Ὼ ᾼ Ȳ Ὠ ӱ

׀ ЛЄȷ ϡ ◕ɎLevel 2ɏᴕ Ϥ֪Іᾼ ἤȲṙѫứ

ᴷ Ὠ ӱȲӢ Ṇὢ ᾼ ἤЄȲӂᶁ … ɎCOVɏּפ 0.93ȴ

ứ иέה ֥ Ҡъ CA-Markov ₤ Ё֮ иӁȲᵂⱢӢ

иέᾼ ȴ֯ s0 ϯȲ ֮ ᴞ Ӣ Ṇ Ȳ∂ ӣ֮ ₨Ӏ

о ᴖ Ғȷs1 ֮ Ѭ ӥ ═Ȳ с ֮ȳ Ὥц

֮ Ȳ оӢ ὢ Ȳᵧ Ә ȷs2 ֪Џ ╟ Ғ∂

ӣ֮Ȳ ֮ ֮Ȳ ṮḳȲᵀ Ӣ Єȴ 

иέ Ὠ ӱȲs1 ׀ ẓצӔ֣ Ȳ110ד ׀ ѩ ҭ

Ғ 12%Ȳѹ ֥֮ ⇔ ӱ s1 ϯצḆֵ֥ ֮ȴ ה

иέ Ὠᾼ 95%‒ ᵧ Ϥ ᾼ ⇔ ἤȲ ϚḔ ὙϠӢ

Ṇὢ ᾼ ἤȴ 

TESSAד ᴖṕȲ֮֯ ϱѩ ᶝ оȳ ὑѿ ứ֮ Ɫ ᾼ

Ӣ Ṇὢ ᴷȲ ᵑ ֥֯ῂ оᴞ Ѡᾼ ȲẂֽ

TESSAẔМϚ ѠᾎҠѿ ᴷ☻Ѭ ֮ῂ ế ᾼ ֯ ҷȲṳ о

ᴞ Ѡ֯ ю ṷ ҷϱᾼ ȴ֪ױȲ ӣ InVESTЏẓ ᴷᴞ

Ѡ ȲṳіϤ TESSAЏẓ ᴷ☻Ѭ ֮ ҷᾼ ȴ Ὠ

ӱȲ֯ ᾼ☻Ѭד10 ϯȲs2ד ὑ s0Ҡ ю ҷ 13.162

аȷ Ѭ☻ד50 ϯȲ ҷ ю 2003.85 аȴTESSA InVEST

֥ ӱȲᴞ Ѡ צ ᵅ☻Ѭ Ȳṳ ẁӑẃ╜ ạứ ӣ

ᾼּד Ṽ ế ќ ȴ 

Ӑ ֥ṿӣ InVESTế TESSAȲ ẁ ☼ ֯ᴞ Ѡϯᾼ

ֵ֢ ֣ ᴷ Ὠȴ 

ֿȸᴞ Ѡȳ☻Ѭ ȳӢ Ṇὢ ȳӢ Ṯ ḳȳҠ ⇔иέ 

 



A-1 

Abstract 

In the previous yearôs project, a systematic analysis framework for 

Nature-based Solutions (NbS) was proposed, including a preliminary 

assessment of wetland NbS addressing hydrometeorological risks, with a 

focus on the safety coefficient corresponding to the flood control standards 

of Huangxi. However, the evaluation of ecosystem regulatory services is 

subject to significant uncertainty. For instance, when using abandoned river 

channels and wetlands to regulate water volume and enhance flood 

mitigation, the limited availability of relevant literature introduces variability, 

significantly affecting the evaluation outcomes. 

This study builds upon last yearôs concept, focusing on ecosystem 

services, and introduces a benefit evaluation framework into the five-step 

NbS process, while expanding the scope to include clear-water farmlands. 

The current project aims to refine the evaluation framework and improve the 

performance efficiency of NbS in the Huangxi watershed from the 

perspective of ecosystem services. Key tasks include assessing the 

uncertainty of ecosystem regulatory service input factors, evaluating the 

benefits of ecosystem regulatory services in Huangxi, establishing an 

uncertainty analysis framework for NbS ecosystem regulatory services, and 

organizing expert consultations to discuss evaluation standards for NbS 

ecosystem regulatory services. 

To accomplish these tasks, this study first consolidates background data 

on Huangxi, including watershed characteristics, historical flood events, 

ecological data, and watershed maps. The report also details the background 

and potential NbS approaches for riverine areas. Subsequently, the five-step 

process developed in the previous yearôs project is applied to implement NbS 

in Huangxi. Each step is elaborated in Chapter 5, such as understanding the 

system, identifying improvement goals, and developing action plans. During 
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this process, the advantages and limitations of various ecosystem service 

tools and land-use forecasting models are also reviewed. 

To assess the future benefits of different scenarios, three cases are 

analyzed: historical baseline (s0), NbS based on 2021 geospatial data (s1), 

and engineered solutions (s2). Using the CA-Markov model, land cover 

predictions for 2025ï2041 are generated to evaluate the potential outcomes 

under each scenario. The project integrates the results from the first year 

using two tools: InVEST (Integrated Valuation of Ecosystem Services and 

Tradeoffs) and TESSA (Toolkit for Ecosystem Service Site-based 

Assessment), which provide comprehensive evaluations of the ecosystem 

service benefits of NbS in the Huangxi watershed. 

InVEST excels in quantifying ecosystem service values, particularly in 

areas such as water quality regulation, carbon storage, soil retention, and 

biodiversity support. Using InVEST, researchers simulate and quantify the 

contributions of ecosystem services based on Huangxiôs land cover and 

environmental characteristics. For analyzing the uncertainty in ecosystem 

service benefits, the study adopts a two-stage approach: Level 1 considers 

spatial variability by simulating the influence of neighboring grids, showing 

minimal impact on overall carbon storage; Level 2 evaluates the stochastic 

nature of input factors, with Bayesian analysis revealing significant 

variability in ecosystem service parameters, with an average coefficient of 

variation (COV) of approximately 0.93. 

Deterministic analysis, combining Markov chains and CA-Markov 

models, is used to simulate land cover distributions as the basis for ecosystem 

benefit evaluations. In the s0 scenario, farmland and natural ecosystems 

shrink while construction land expands due to urbanization. In contrast, s1 

promotes wetland creation and clear-water farmland preservation, enhancing 

wetland, forest, and grassland coverage, thereby supporting sustainable 

development. In the s2 scenario, engineering measures increase construction 
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land, compressing farmland and wetlands, prioritizing disaster prevention 

but with greater ecological impacts than s1. 

Results indicate that s1 has a positive impact on carbon storage, with a 

12% increase in 2021 compared to the historical baseline. Habitat suitability 

simulations also show more suitable habitats under s1. The 95% confidence 

interval for stochastic analysis highlights high variability in input parameters, 

further illustrating the complexity of ecosystem service benefits. 

TESSA, on the other hand, is more localized and focuses on site-specific 

ecosystem service evaluations, particularly in quantifying socio-economic 

benefits. For instance, TESSA can assess potential flood damage to local 

communities and economies, as well as quantify the contributions of NbS in 

mitigating these losses. Results show that under a 10-year flood return period, 

s2 reduces economic losses by approximately NT$131,620 compared to s0; 

under a 50-year flood return period, losses are reduced by NT$20.0385 

million. The integration of TESSA and InVEST demonstrates that NbS 

effectively reduces flood risks while providing scientific and economic 

support for future policy-making and practical applications. 

By integrating InVEST and TESSA, this project provides a 

comprehensive multi-dimensional assessment of NbS in the Huangxi 

watershed. 

 

Keywords: Nature-based solutions, Flood risk management, Ecosystem service value, Eco-

DRR, Reliability analysis. 
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∂  

Ϛȳ  

Ӑ ᴕ 2020 ד IUCN ӁП NbS ԓ ╓ Ȳ∂Ӵẓ ӣ

ἤП NbS Ϥ☼ ȲԚҔᵶɦϠ Ṇ ɧȳɦ ứḂ ӭ ɧȳɦạ

ứᴩ ɧȳɦ ╟ᴩ ɧȳɦ ᴷɧ Х ◕Ȳ ’֢

◕ᾼЏᵂ Ṝ NbS ᾼԓ Ȳṳ ӣὑ ☼ ȴ 

ẔМὑ ϮḔ ɦạ ᴩ ɧМП ᴷȲӐ ṅשׁ П

NbS ᴷ ▐ȲẔМ ṮḳׄԓиέѿцӢ Ṇὢ иέȲ

֯ס Џ ה Ӣ иέМ ∂ Ȳ ֢ Ṕ⇔йϤ ֮

֥ᾼѠ ȳ ȴױҵȲӐ Ӽṿӣ IUCNᴞᶺ ᴷῶ ӐׁשṅП

NbS Ϥ IUCNἬ ҏПԓ ╓ ד ֥ȴ 

֯NbS Ϥ☼ ӣᾼ МȲӐ ☼ П￼ Ȳ

ᵓ …Ϣ їП☼ Ȳṳ ứׁשṅ Ɫ ᾈ

Ѭ ֮ Ȳ ֥ᵓ …ϢП Ԛ ứḂ ╓ ȴ Ϛד ϡ

Ѭ Ѭḳ иέȳ ᴷ ֮ Ѡ ֯☻Ѭ Ȳ ϡד Є

ṅשׁ ᴟ Ѭ ֮Ȳ ᴷ ֮ ֮ ṎѠ ֯Ӣ Ṇὢ Ѡ ᾼ

ὨȲⱢᴞ Ѡᾼ ӣ ᴷ ẁӱẂȴѠ П ᴷв Ὠכ

ֽϯȸ 

(Ϛ) Ɫᶙ ᵧ ֢ Ҡ Ѡ ӑẃᾼ ȲӐ ᴷϮ

Ѡ ȲиᵑⱢ ҭ Ɏs0ɏȲѿцṿӣ ד110) )Ɫ

ᾼ ҅ Ѡ ȸᴞ Ѡ (s1) ếЏ Ѡ (s2)ȴṳⱢḖ

֢ Ѡӑẃ Ɏᵓὑ ᴷц ẞNbS П  ɏȲ

ᵓӣCA-MarkovӢ114̡130כП Ё ѿẁиέȴ 

(ϡ) Ɫ Ӣ Ṇὢ ᾼЛ ứἤȲӐ ứ иέה

ҵȲ ҏẒ ◕ɎLevelɏПиέȲ Level 1ᴕ Ὲ ȲẂ

ֽᴕ Ὼ Ὲ ϱᾼ ἤȷLevel 2 ⁄ᴕ Ӣ
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Ϥ֪Іᾼ ἤȴṼиέ Ὠ ῀ȲLevel 1Ὲ ἤ

׀ ḥצыЄ оȴ 

(Ϯ) Ӑ ᾼứ Ӣה иέ МȲ Ԓᵓӣ Ҡъ и

έ ҭЁ֮ Ȳԛ ֥CA-Markov₤ ᴩӑẃ ȲӢ

Ҡכ ᾼЁ֮ иӁȲᵂⱢ∟ Ӣ Ṇ иέᾼ ȴ֯ s0 

ϯȲ ֮ ᴞ Ӣ Ṇ Ȳ∂ ӣ֮ ₨Ӏо Єȷs1 

Ӣ ֮ Ѭ ӥ ═Ȳ с ֮ȳ Ὥ ֮ Ȳ

Ӣ Ṇ ὢ Ȳ Ә ȷs2 ֪Ṯ☻ Џ ╟Ȳ

∂ ӣ֮ ҒȲ ֮ ֮Ȳ Ṯḳ ḳȲᵀ Ӣ

ד ὑs1Єȴ 

(ҳ)ứ иέᾼה Ὠ ӱᴞ Ѡ(s1)ὑ ׀ оצӔ

 כ Ȳὑ110ד ׀ ὑ ҭ ᴟ12%ȷ ֮

֥ ⇔ ӼⱢs1 ϯ צ ֵ֥ ֮ᾼ֯׀ȴ 

(Х) иέה Ὠ95̟‒ ᵧ ȷ Ϥ ⁄ѿṙѫứ

ᴷȲ Ὠ ӱӢ Ṇὢ ᾼѝ ἤ ЄȲ֢ ᾼӂᶁ

covּפⱢ0.93ȴ 

(г)Ӑ ϠṿӣInVESTKᴞ ѠɎNbSɏᾼӢ Ṇὢ

ҵȲӐ ϚḔ ϤTESSAЏẓ Ȳ ☻Ѭ ֮ῂ

ế ᾼ ֯ ҷ ᴩ ᴷȴTESSAᾼіϤЛ Ṝ InVEST

֯ ҷ оϱᾼЛṜȲṳ ẁϚ ᾼ ▐Ȳ ӱᴞ Ѡ

֯ ю☻Ѭ Мᾼ ȴ иέ ὨȲ Ɫ 10

ᾼ☻Ѭד ϯȲЏ ѠɎs2ɏד ὑ Ɏs0ɏҠ ю

ҷּ13.162פаȷᴖ֯ Ɫ50דᾼ☻Ѭ ϯȲ

ҷ юḆ╥ 2003.85аȲ ӱҏЏ Ѡ֯ ⇔☻ѬṶԈ

Мᾼ Ὠȴ ṳӑװױ ᴞ ѠᾼTESSAᾼ ӣȲᵀ

ϱ ҠѿϠ TESSAInVESTᾼ ֥Л ԓ ᴞ

Ѡᾼֵ Ȳ Ɫӑẃᴞ Ѡᾼ╜ ạứế ӣ

ẁϠḆ ᾼּד ќ═ế Ṽ ȴ 
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ϡȳ∂  

(Ϛ) InVEST׀иέӭ› ӣѝ ṳ ∂

ᴩ иέȴה ᴩ ן ֮

ᾼד ȲᵀЬצ׀ᵺ ȴ ∟צ ἋᴼׁשṅҠ֝ ṿӣӐ

Ё ᴩ П иȴ 

(ϡ) ᵓӣCA-Markov₤ ᴩӑẃ ѿ ҟ Ɫ Ȳ

ן М в╜ Ё֮ᵓӣ ṷצ ЛϚ П Ȳ֯

М ֵᾼ ȴ 

(Ϯ) ӭ› ӣ ҭ ד Ɫ4דȲӑẃҠӣῈὁ

М ԌȲṿЁ֮ד ₤ḆҒ ȴ 

(ҳ) TESSAӭ›ṿӣẔ☻Ѭ ҷ ᴷЏẓȲὑӑẃҠṿӣ

ḆֵӢ Ṇὢ ᴷ оЏẓȲἨ ֥ Џ Ѡ ֮

֢ П☻Ѭ ҷȲѿᶙ NbSϤ ▐ṳᶙ Ṯ

ḳṮ☻ ᴞ ѠП ȴ 

(Х) ӑẃПἋᴼׁשṅҠ ӣᾈЎѻќ☼ẃ ứ ṅשׁ Ȳ

ṳ ד о ᴩи Ȳ ϚḔ∂Ӵ ᴞ Ѡ

ɎNbSɏ иέᾼ ȴױ ᾼ∂ ⱢЛ֝☼ ᾼ

ᴷ ẁṆ ἤ Ȳ‚ Ԛṹ оȴױҵȲҠ

ᾛ ӣӐ ҏᾼХЄḔ ֥NbS иέ ▐Ȳ ӣὑ

֢☼ Ȳ ᴩԓ ᾼ ᴷ иέȴ 
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1 Ϛ  ›ṕ 

Ϛȳ ӭᾼ 

ὑᴞ ѠɎNature-based Solutions, NbSɏᾼӢ Ṇ ὢ

ɎEcosystem Servicesɏ ᴷБכⱢ › ᾼ

ṅשׁ ȴ ᴖȲ ṅֵשׁצ ὑ ҵ ҏᾼ ⁄ἤ ▐Ȳ ѽẓ

ѹҠ ᵂᾼ ╟ѠᾎȲѿце ᾼ ẃṆ ἤ֮ ᴷ NbS֯Ӣ

Ṇ ὢ Ѡ ᾼ ȴ вӭ›Ữ ѽכ ᾼȳҠ оѹẓצҠ

ѩ ἤᾼ ᴷѠᾎȲṿ ὑ NbS֯Ӣ Ṇ ὢ ֵ ᾼṆ

ἤ ᴷ֯׀ЛṜȲ ֯Ϛứ ⇔ϱ ạϠ NbS ᴟ ӣ Џ

ϤᾼḔԄȴ 

NbSᾼ їӭ Ȳ ɦv֯צ ῂ ╚ ᾼ֝ Ȳ‚ Ϣ אַ

ếӢᾬֵ ἤ Ȳ ᴞ ἨḂ Ӣ Ṇ ᾼӘ ế⌠ ɧȲ

Б ᾛ ֝ȴ֪ױȲ∂ӴϚ ᾼ NbS ╟Ḕ Ҡ ᾼӢ Ṇ

ὢ ᴷ ▐Ȳ ὑ NbSᾼ ӣ яⱢ ȴӢ Ṇ

ὢ ᾼ ᴷ╥Ϛ ⇔ ѹֵ ᾼװ Ȳ цѬ ȳ

ȳЁ׀ ’═ȳ ֮ќ═ ֵ ₤ᾼὢ Ȳ ṷὢ П ἏἏ֯׀Ầ

֝ Ἠ Ȳ ѿ Ϛ╓ ᴩԓ ᴷȴױҵȲӢ Ṇ

ὢ ᾼ ᴷ ᴕ Ὲ ế ѐ⇔ᾼ ἤȲ֝ Ϥᴞ

ếῂ ֪ ᾼФ Ȳ ҒϠ ᴷᾼ╚ ἤȴ 

Ϛ Ҡ ᾼ ᴷ ▐ ֥ứ ứἤ Ȳ Ӣ Ṇ ὢ

ᾼֵ ἤȲṳ҉иᴕ ᾼ о╚ ȳЛ ứἤц ᵺ ȴẂ Ȳֽ

Ѭ Ḃ ᾼ Ҡ Ѭ ╓ ᴩ оȲᴖ ׀ ⁄ҠṼ

ế ₤ ᴩ ᴷȴ֝ Ȳ ἤ Ϥ

ᴷ ▐Ȳѿ ’֯Л֝ᾼ ῂ М NbS ╟ᾼצ ἤ ᴩ

Ḇ ȴ 

ҵȲἬױ ҏᾼ ▐ ‚ ᵓ ד ῏ ᾼӻ☼ ԚṹȲ

֢Ѡ Ӣ Ṇ ὢ ᴷ ὨᾼԚ ȴӢ Ṇ ὢ ᾼ ᴷ

Ὠ Ὑ ᾼӢ ӭ ȳ’ ếӘ ╓ Ȳ ᴖⱢӑẃᾼЏ



1-2 

Ϥц╜ ạứ ẁּד Ṽ ȴ Ṇ оᾼ ᴷȲNbSЛ

֯ сӢ Ѡאַ ᵂӣȲӼ   ᾼῂ

Ȳ‚ Ӣ Ϣ Ṇ ᾼẦ֝ ȴ 

(Ϛ) ḟ ȸ 

֯›Ϛד⇔ᾼ МȲБ ҏᴞ Ѡ(NbS)Ṇ ἤиέ☼ Ȳṳ

Ѭѝ иῴḔạứϠ Ṯ☻ цẔ ᾼׄԓ…

ȴ ᴖȲ֯ ᴩ М ȲӢ Ṇ ὢ ᾼ ᴷ҉ ⇔

Л ứἤȴẂֽȲӐ ֯ᵓӣ ᾈ ế ֮ ᴩѬ Ȳѿ с

Ṯ☻ ᾼ МȲӦὑד ѝ ᾼצ ἤᴖҏ ἤȲ

ᾼ ᴷ Ὠ ӢϠ ȴ ὑӢ Ṇὢ ᾼׁשṅ

Ȳҟד ὑ ᾈ Ѡ ȲἋ ҟדᾼ ȲЭד

Ѭ ֮ᵂⱢׁשṅ ᾼϚ иȲֽ  1-1ἬӱȲ ϚḔ оᴞ

Ѡ֯ ὢ МᾼЛ ứἤȲṳ ∂ҏᶙ ᾼᴞ Ѡиέ

▐ȴ 

ѬṆ ☼и ᴷ ☼ Ḃ (2/2)

Ὠכ ᵫ(111ד)Ȳ ☼ ֢ ֣ ֽϯȸ 

1ȳѬ ȸ Ҕᵶ ​ ҒѬ ȳṮ

☻ ╟Ữӑ ᶙ ȳᴫ ѬҏЀ ᾈ ӔӻȲЛᵓ ☻ȳ

ќ☼ Ѭ ᴕ ѿцЁ+ϯ ᾈכ ȴ 

2ȳЁ֮☻ӛ ȸ Ӗ ‍ ה ḳ ╟ צ ȳ☼ в

Ѭ ֮ Ёғ и П ֥ѿцҠẁ ☼и ᵓӣП

еԚ ╟ӣ֮צ ȴ 

3ȳ ’Ṏ ȸ ϢЏ ᾬ Ӣᾬכ ắ ȳ

Ѭ ֮ ֮ ֕оѿц ӥ כ ֮ ȴ 

4ȳѬỴ ֥ ȸ ᾓⱢЍ ֮ П Ѐȳ ᾈ

Ѭצ ғ ϯ ȳѬ֭ѝо ӖӢ♄ᾼ ѿц ѻ

☼ПѬ֭Ѭ ȴ 



1-3 

Ӑ ═ ᴩ ȲὑӐ ὑӢ Ṇὢ ᴷ иȴ

ứ ӭ› йἨ ֥ᴞ Ѡᾼ Ȳ ∟ ᴩѠ Ϥц

иέ ᴷȴ 

 

 

ד113 1-1  ӱ  

 

(ϡ) ӭ ȸ 

Ἃ Ԓ›ׁשṅȲṳ Єׁשṅ ȲṆ ἤ֮ѿ ᾼѠה о

NbSӢ Ṇὢ ᾼ Ȳᴕ ᾎ ᵍᾼЛ ứ֪ Ȳṳѿἤ и

ӁѠהῶ ὨȲכ ẁӢ Ṇὢ ứᾼ ȴ 

 

(Ϯ) ╓ ȸ 

1ȳ Ϥᴞ Ѡȴ 

2ȳ ᾼׁשṅ ᴩ ậếиέȴ 

3ȳ ∂Ӵᴞ Ѡ֯Л ứ֪ ϯПӢ Ṇὢ иέ ₤ȴ 

4ȳ оӢ Ṇὢ ᴷПЛ ứἤȴ 
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ϡȳ  

Ӑ ᴩ ứὑ ☼ Ȳ ẓצ ᾼᴞ

ѹẓ ד ᶙ ᾼṮ☻Џ ╟ȴ ẃᾼ ​

☻Ѭ╚ Ȳϫᾈи ѿ ἤἭ☻цᴞ ѠɎNature-based Solution, NbSɏ

Ɫ їȲ Ӣ Ṇ ὢ ϤЁ֮ᵓӣᾙ Ȳѿ‚ Ѭѝ ȳ

ᴞ Ӣ Ϣ ♄ П ᾼӂ ȴױϚӭ Ӑ ᾼׁשṅӭ ד Ȳ

ױ֪ ☼ ứⱢӐׁשṅПѻ ᴩ ȴ֯ҟד ᾈ

ᾼ ▲ ϱȲЭשׁדṅ ϚḔ ᴟҿỴᾼ Ѭ Ɏ֮  

1-2ɏȲѿ о☼ вЛ֝Ӣ Ṇ ₤ᾼ ἤȲ сׁשṅᾼԓ ἤȴ

ᴕ ֪ ֽῶ 1-1 Ἤӱȴ Ѭ ֮ẓצ ᾼӢ ϩếЁ֮ᵓӣ

ȲᵂⱢׁשṅ ᾼ Ȳ Ѭ ֮ ẁḆᶙ ᾼ NbS ╟

Ȳצᵗὑ ☼ Ӣ Ṇᾼ ֥ ц ἤȴ 

 

 

ד112113 1-2  Ὲὁ ѱ Ὑ  
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ῶ 1-1 ṅשׁ ᴕ ֪  

1. Њ ᾈ Ӣ Ṇὢ ЛṜȲ ᾼѠ М

ϚẆᴕ Ѭ ֮Ҡѿиέᶙ ϯ ᾼӢ Ṇὢ

ȴ 

2. Ѭ ֮

֥֮

ἤ 

☼ ᾼ ӥҍủԅ ȲӼ ẁ ҍ П

ȴ Л֝Ё֮ᵓӣѠ Ҡѩ Ѡ П ֥֮

ἤ ᵅȴ 

3.CA-MarkovЁ

֮ᵓӣ ₤

⇔ 

CA-MarkovЁ֮ᵓӣ ₤ Ϡ ⇔ȲῈ ⇔Ӽ֯ᴕ

вȴ֪ ױ Ғׁשṅ ẁ ₤Ḇᶙ ᾼῈ

ȴ 

 

Ϯȳ Џᵂ ӭ 

Ӑד⇔ ὑ с ☼ ᴞ Ѡ(NbS)ᾼ ᴷ ▐ц

Ȳ Ӣ Ṇὢ ᾼṔ⇔ҏ Ȳ о֢ иέ☼ ṳ∂Ӵ ȴѿ

ϯⱢ֢Џᵂ ӭП в ȸ 

 

(Ϛ) ᴷӢ Ṇ ὢ Ϥ֪ІПЛ ứἤ 

֯ ᴩӢ Ṇ ὢ ᾼ ᴷ Ȳ Ϥ֪Іᾼ ἤ ὑ Ὠᾼ

Ҡ‒⇔ᴟ ȴⱢ ’ NbSᾼ ӣ ֢֯ ϯ’═Ϛ Ȳ

Ӑ ӭ ֢ Ϥ֪І ᴩЛ ứἤиέȲ ὑЁ֮ ȳЁ֮ᵓ

ӣȳ Ѭ ȳ ἤ Ҡ Ӣ Ṇὢ ᾼ ȴ

ӣ ἤиέᾎȲ о Ϥ֪І ὑ ᴷ Ὠᾼ Ȳѿ ᵑ

ҏ ἤᾼ֪Іṳ∂Ӵ ֥ᾼ Ȳ ∟ ᴷЏᵂᾼ

ἤц ἤȴ 
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(ϡ) ᴩ Ӣ Ṇ ὢ ᴷ 

Ӑ ӭ ὑ ☼ ᾼᴞ Ѡ ╟֯Ӣ Ṇ ὢ Ѡ

ᾼ Ȳ֯ס ẁ NbS ӣᾼ ȴ о ֯

Ѭ ’Ṏȳ ȳЁ׀ ’═ц ֮ ֥⇔ Ѡ ᾼ ȲӐׁשṅ

∂ӴϚԓ ᴷ Ṇȴẓ ѠᾎҔᵶן ֮Ӣ ế Ȳ

ṳ ֥ ӣӢ Ṇὢ ЏẓȲ ᴩӢ Ṇὢ ᾼ оȲѿќ═NbS

֯ ᾼ ӣ Ὠ ȴױ Џᵂ Ɫ╜ ạứ῏ц☼

ᴯ ẁẓ ᾼ ќ═ȲᵂⱢ NbS ╟ᾼ ᴕȴ 

 

(Ϯ) ∂ӴNbSӢ Ṇ ὢ Л ứиέ▐  

֯ᴕ ẞᴞ Ѡ ╟ᾼ ӣ Ԉ Ҡ ắẞֵ Л ứ

֪ ȲӐ ӭӭ ֯ὑ∂ Ϛ Л ứἤиέ▐ Ȳ ☼

вЛ֝Ӣ Ṇ ὢ ᾼ ᴩ ᴷȴױ▐ Ҕ╗ứ цה

☼ᾼиέה Ȳѿ ’֢֯ Мᶁ ч╣ҏ NbS ╟ᾼ

ứἤȴ▐ ֥Л֝ ֪ᾼ Ȳṳ ֽᴶѿṆ оᾼѠה

оЛ ứ֪ ᾼ Ȳ ᵑ֯Ṯḳ ᵅȳӢ

Ѡ Ȳ ẁ ᾼḟ Ṽ ȴ 

 

(ҳ) ң NbSӢ Ṇ ὢ ᴷ  

Ɫ ’ӐׁשṅἬạứᾼ NbS ᴷ ẓ ӣἤȲὑ 11

ѣ 5 Ȳ Ӣ ’ṎȳѬᵓЏ цЁ֮

ᾼ ῏ ᴩ Ϥ ȴ ᾼѻ Ҕ╗ȸ ☼ ᾼ

ἤȲ ṳ о NbS ᴷ ▐ȷ∂Ӵẓ ᴕ ᾼ ᴷ╓

ȷѿц Л֝Ӣ Ṇὢ ֯☻Ѭᾙ ếḳ Мᾼẓ

ӣ ȴ Ἤ ᾼ ṓ ⱢӐׁשṅ ẁ ᾼ֫ Ȳṳצ

ᵗὑᶙ Ӑׁשṅᾼ цѠᾎ ȴ 
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(Х) ᵫ  

Ӑ ᶙ ֢ ṅвשׁ ȳѠᾎцכὨȲṳ ᵫȴ

ᵫв Ҕ╗ȸ￼ ȳNbS Ϥ☼ ȳ֢ Ϥ֪Іᾼ ἤц

Л ứἤиέ Ὠȳ ☼ NbS ᾼ о ᴷȲѿц֢ ╓ ᾼ

ᴷ Ὠȴכ╟ Ӑ ᵫȲ Ɫ ꜜếЏ ꜜ ẁ ᴕ

Ȳќ ӑẃ֯Л֝☼ NbS ӣ ᾼ ế ᴷȲ ᴖ‚ ֯

Џ Ӣ ’ṎП ∂ӴḆẓ ἤᾼӂ ȴ 

ҳȳ Џᵂ ⇔ 

Ӑ П ᴩ Ɫ ד113 1ѣ 15ѡʲ113ד 12ѣ 31ѡȲ ֢

Џᵂ ӭП ứ ᴩ ⇔ Ɫῶ 1-2Ȳṳѿ ѿц ӻ ᵫ

ᵂⱢӐ П▲ ȲӐ Ṽ П ᴩׁשṅ Ȳᶙכ

֢ Џᵂ ӭȴ Ϡ Ғ ц М ҵȲӐ

Ѭᵓ Ѭᵓ и ѿцѬᵓ ϫᾈЎи ’═ ȲϷ Ἇ‹װ

ᴩ Ȳṳң ȲϠ ֮ỰӖȳNGOѿцӢ ᾼ

ḖȲ ṅѠ֣ếвשׁ’ ֥ ӭ ȴ 

 

ῶ 1-2Џᵂ ⇔ ῶ 
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2 ϡ  ￼  

Ϛȳ ☼  

(Ϛ) ᾈЎ  

☼ ᴯὑ Җ ȲҖ Ѭᾘ ᾈṆ☼ Ȳ⁮ Ѭᾈ☼

ד Ȳὧ ὧ ц ᾘ ᾈṆ☼ ȴ☼ вѻ Ҕ╗ ҖӀЂὭȳ

Җ᷾ ц ҖӀ Ѝ ȴҖ ᴞЄёѭЍ ϝ╦ЍҖ ȲẔᾈ

֯ Ѝ ṖМ ☼ Ȳ☼ Ϯế ∟ᾈ Ở ЄȲ Ϥ Ѝ

Ḥ ӂ Ȳᾈ ḆҒ ȴ ∟Ȳ ☼ ⁮ ếϯгῖ֮ Ȳ

֯ῂ ᴞẃᾼᴫҖќ☼ Ѭ ᴫ ֥∟Ȳ ☼Ϥὧ ȴ

ѻ☼ ּ13.75פеṭȲᴞᴫ⁮֣ὧҖ☼ Ȳ☼ Ɫ50.8ӂפּ

Ѡеṭȴ☼ в ὑ Ἰ100еѐᾼЍ ᴾ ☼ ᾼ83̟Ȳ

ị⇔ӂᶁּפⱢ1/15Ȳ☼ ֽ  2-1Ἤӱȴ 

 

 2-1 ☼  
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(ϡ) Ѭѝ  

1ȳ  

☼ ᴯὑ Җ Ȳḕד 11ѣᴟ ד 4ѣ ᴩὧҖủ

Ȳ֪֮ᶮᾼ ☼ἏϱὋсȲ╝ ☼כ ​ ‍ ḝȴד

֮Ȳḕ5דѣᴟ10ѣ ᴩᴫ⁮ Ȳắ ֮ᶮᾼ Ȳᴫ⁮

☼ắМҶЍ   Ȳ​ юȴ ủ ֵ ὧ цὧҖ

ȲӦὑ ☼ ֮ Ὸ Ȳѹ ֮ᶮ  Ȳ П ​

᾿ – Ӑ☼ ȴ ế ⇔֪ủ ᴖ Ȳ ҍủֵ​Ȳ ủ

⁄ Ɫ ḅȴᴖ☼ ​ Ӽҏ Ѝ ​ ЄȲӂ ֮ Њ

П ȴ ᴖṕȲ ☼ ᾼ ​ Ὲצ иᵉЛᶁѿц

иᵉЛᶁᾼ ᾓȲ ​ѻ М֯11ѣᴟ 4ѣȲᴖ7ѣᴟ9ד

ѣ⁄ֵ – Ȳ Є​ȲЄ ϱгѣᴟϥѣⱢḅủȲ צ‍

– Ȳᵡ⁄ ​ юȲῺד ☼ цẔ Ὼ֢​ П

ѣ ​ ὑῶ 2-1ȴ 

ῶ 2-1 ☼ цẔ Ὼ֢​ Пѣӂᶁ​  

 

ѣԌ 

​ (mm) 

 Ѝ Ϯế ᴎІ (2) 

Ϛѣ 250.5 524.3 195.1 

ϡѣ 290.9 513.1 236.2 

Ϯѣ 240.3 375.2 202.9 

ҳѣ 200.9 299.9 172.0 

Хѣ 330.5 459.0 277.8 

гѣ 300.4 336.5 285.3 

ϝѣ 118.6 142.1 233.8 

ϥѣ 165.9 237.5 402.1 

ϟѣ 270.6 382.0 684.7 

ϫѣ 243.6 444.4 701.4 

ϫϚѣ 255.1 588.5 440.7 

ϫϡѣ 302.2 662.2 317.1 

 2969.5 4964.8 4082.8 

 1995-2022 1995-2022 1978-2022 

ẃ ȸӐ  
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2ȳ ☼  

ⱢМҶ ᾈЎȲὑӖ еᵫᾙד 81  Ӑ Ȳ

☻Ѭ ӣ 50 ד ☻ ☼ ȷᴕ ẒỴЁ֮ᵓӣ

ᾓ(ֵ ᵂ )ц֮Ѡ Ѡ Ȳ֣ṳ ֮Ӣ

ц ԏ › ϯȲ ᵍ ’ ПṮ☻ ᾬ╟ Ȳ

☻Ѭ ═ ӣ 50 ד ☻ ☼ ȴ  

ӭ› П ☼ ҏᴞӖ ד 106  Пɦ ᾙ

ᵫɧ(іӣ 98 ד Ѭᵓ ▲Пɦ ᾙ ʟѬ

ѝиέ ᵫɧ)ȲẔ☻ ☼ ⁄ ӣϚѡ ​ ֥Ϛѡ​₤ѿ

ᾌ֮ ᴯ ᾎ ֢ ạ ☻ ☼ Ȳ֢ѻ ᾈ◕

☻Ѭ и ֽ  2-2Ἤӱȴᴖ֢ ạ П ☻ ☼

ֽῶ 2-2Ἤӱȴ 

 

ẃ ȸ ᾙ ᵫȲ Ѭᵓ Ѭᵓ и (Ӗ  (ד 106 

 2-2 ֢ѻ ᾈ◕ ☻Ѭ и  
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ῶ 2-2 ֢ ạ П ☻ ☼  

ạ ( Ѭ ) 
 (ד) 

200 100 50 25 20 10 5 2 

ᾈЀ 

(50.8 ӂѠеṭ) 
1,570 1,380 1,190 1,000 930 750 560 270 

ᴫ ☼› 

(44.31 ӂѠеṭ) 
1,410 1,240 1,080 930 880 710 530 270 

Ѭ ☼› 

(33.88 ӂѠеṭ) 
1,200 1,060 930 790 740 600 460 250 

Ϯế  

(28.13 ӂѠеṭ) 
1,070 950 840 720 680 560 430 230 

Ѭ ᾈЀ 

(7.69 ӂѠеṭ) 
164 144 125 106 100 82 65 43 

Ѭᵾ ☼› 

(6.67 ӂѠеṭ) 
270 240 210 190 180 150 120 70 

ẃ ȸ ᾙ ᵫȲ Ѭᵓ Ѭᵓ и (Ӗ  (ד 106 

3ȳѬ  

☼ ПѬ ắϱ ЄёѭЍ ᵶ ȳ ȳ

щ ᾬ П ȲצѬ ᾼ ᶮȴ ’ ὑ ᾈ◕

в Ѭ 3 צ ȲиᵑⱢϱ ȳ цҳϫ Ȳ

ֽ  2-3ȷ Ӗ ɦד 109  ѬṆц רּ ќ☼Әứ ᾈЎ

ɧ ᵫἬ ȲӐ ПᾈЎѬ ὑ Ѭ П ⇔ц

Ệ П ד⇔ Ȳ ᴖṕֵЮὑӑɎ ɏắᴆ╬ᴟ ⇔

ᴆ╬П Ɏᴁ╬╓ Юὑ 1.0-1.5ɏȲ ☼ ░ᵧ ἤ оȲ

Ѭ Ữ ṏֻȷױҵӐ☼ ϱ ֮☼ ЄёѭЍ Ȳ ​Ѭ

ϯ Ɫ֮ϯѬȲכ ֮ϯ ᾼ Ȳᶮכ ѬἨ Ȳṳ

֥ ỵ Ἤ ҏᾼ ȳ Ȳԛᾘ Ἠ ϱсᴟ֮ῶȲᶮ

כ ◙Ἠ эȲ╝☼ Ӑ П Ȳ ᾬ Іᵶ Ȳ  

pH ᵅП ἤѬ Ȳяѿϱ ϱ  pH ּ֯פ 

2.7~3.24 П Ȳϯ ҳϫ  pH Ь4.82~4 צ 

ᾼ ⇔ȴ 
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ẃ ȸ (ᵶќ☼цᾈЀ )ᾈЎ ▲Ȳ Ѭᵓ ϫᾈЎᶝ(Ӗ  (ד 103 

 2-3 ’ Ѭ ᴯ  

 

(Ϯ) Ё֮ᵓӣ 

☼ Пϱ Ѭ и ὙЍ е ȲὭד Ȳ

ӦѬЁ’═ᶝị֮Ё֮ᵓӣ иέȲẔМѿ ὭἬᴾ

ЄȲ Ɫ⁄װᴾ 63.32%ȲẔפּ Ӣּ֮פᴾ 11.16%Ȳᴖ (Ѭ

ӥȳḅӥȳὨȳ ) ∂ ӣ֮⁄ᴾ 7.85%Ȳ ϱ Ѭ

ПὭ֮ Ӣ֮ ᴾϱפּ ị֮Ё֮ᵓӣ₤ П 75%Ȳ‍

Бṿӣị֮П Ӣ ᶮỮ ṏֻȴᴖ ϯ Ϯᾈפּ) ѿϯ)

Ѭ ⁄ѿ ᵂӣ֮ᴾ ЄỨȴ 

Ѭ ПЁ֮ᵓӣ₤ ѻ иⱢὭ ӣ֮ȳ ӣ֮ȳѬ

ᵓӣ֮ȳӻ ӣ֮ȳЏ ӣ֮ȳ∂ ӣ֮ȳ ӣ֮ȳ цЁӰ

ӣ֮ȳ Ṷӣ֮цẔ҃ӣ֮ ȴẔМѿὭ ӣ֮ѩẂ ЄȲ  

49.35%ȲẔװⱢ ᵂӣּ֮פ  11.91%Ȳᴰ׃ӣ֮  Ɫפּ⁄

1.02%Ȳ ☼ ПЁ֮ᵓӣֽ  2-4ἬӱȲᴖ ☼ ϱ цϯ

Ё֮ᵓӣ₤ ֽῶ 2-3Ἤӱȴ 
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ẃ ȸӐ ᵂ 

 2-4 ☼ П Ёᵓӣ ᾓ 

 

ῶ 2-3 ϱȳϯ Ё֮ᵓӣ₤ ῶ 

ϱ Ё֮ᵓӣ₤  ϯ Ё֮ᵓӣ₤  

Ё֮ᵓӣ₤  (е ) ᴍиѩ(%) Ё֮ṿӣ₤  ᴍиѩ(%) 

Ѭӥ 18.06 3.55 ЁӰ 0.02 

ḅӥ 11.06 2.18 Џ  0.14 

Ὥ 321.65 63.32 Џ ד ╟ 0.01 

Ὥ 0.99 0.19 е  0.04 

ᴎὭ 1.30 0.26 ᴰ1.02 ׃ 

∂ ֮ 8.67 1.71 Ứ  0.02 

֮ 3.41 0.67 Ὥ  49.35 

ῧ  0.13 0.03 ᾈ  0.43 

 1.18 0.23 Ὲ ֮ 0.48 

Ὠ  0.89 0.18 ᾫ 0.02 

Ӣ֮ 56.72 11.16 Ӣ֮ 4.34 

֮ 0.07 0.01 ϱ ╟ 0.42 

ᾈ☼ 35.87 7.06 ╟ 0.83 

 9.13 1.8 Ѐ 0.003 

Ѭᴃ 0.19 0.04 ᵂ 11.91 

֮ 36.53 7.19   ╟ 0.01 

֮ 0.89 0.17 ὢ ╟ 0.17 
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Ẕ҃ 1.25 0.25 ֮ 0.39 

- - -  0.03 

- - -  0.05 

- - -  0.12 

- - - Ѥ ֮ 0.38 

- - - ӑ ▲ 29.82 

ẃ ȸ ᾙ ᵫȲ Ѭᵓ Ѭᵓ Ἤ(Ӗ  (ד 106 

 

(ҳ) ד  

Ɫ ￼ ☼ Ȳ ☼ Ὼד ᴩПד

ὑῶ 2-4ȴ 

 

ῶ 2-4 ☼ ד  

ᴩ  ֤  

Ӗ ѬṆ ד111 ☼и ᴷ ☼ Ḃ  

Ӗ ѬṆ ד109 ᴷ 

Ӗ ѬṆц ד109 רּ ќ☼Әứ ᾈЎ  

Ӗ ᴷ ד109 (110̡  (ד112

Ӗ ᾙ ד106  

Ӗ ᾙ ד106 ᵫ 

Ӗ ᵶќ☼цᾈЀ ד103 ᾈЎ ▲ 

ẃ ȸӐ  

ϡȳ ҭ☻ḳ 

(Ϛ) ד☻ḳ  

Ɫ вП ҭ☻ḳּנ цẔ Ѭ ֪ȲᵂⱢ∟

ᴞ Ѡ ПṼ ȴ ᴕ109_ѬṆ ᴷП ὨȲכ▲

ֽῶ 2-5ἬӱȲ ӱ Ѭ ѻ МὑМϯ ᾘỴ֮ ȴ 

Ӗ ד 89 Ѝ כ ◙ṭ Ѭḳ Ȳѹ ếṭ

Ϛ ӢЁӰ☼ḳ ȲҔ╗Ϯế Њ Ṟц ṞꞋ ḥὑѬМȲ

ќ☼ ԏ ϱ Ѝ ПЁ+ ϯכ ӖἪḤ ц Ϛȳϡ

ц― Ḥ ȴӖ ד 90 Ȳ ỴȳϮế цϫ
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ϥ ҵ Ȳ֪ Ѭ Ȳ☻Ѭ᾿ Ỵ Ϯế ц Ỵ

ị ☻ѬḤ Ȳ֚ц Ỵ ׄԓȴӖ ד91 ᵌ ֪ ​

כ ếṭ ЁӰ☼ḳ ȴ  

0602Ѭḳḳד106 ὙֽϯȸӐװѻ Ѭ Ɫ

ϯ ◕Ϯꜜ ᾘ 30~50cmȲϮꜜ 97↑ Ѭ צ

П ᶮȷϮꜜ 99↑14  30еѐȳ ȳ 

Ѝ   Ҕṭ ᾘ  30~50cmȲ֥ Ѭ Ԛּ110פе Ȳ

Є Ѭ ⇔Ɫ0.5еѐȲ Ѭ 6Њפּ ȴҫҵȲ Ѝ Є

ϱ 50-100еѐפּ◕ ҿỴ Ṯ ☼Ὼцќ כ Ѭ (Ӏ

Ѭ)☼ ѬȲ​ ЄӀ Ѭ ᾎΩ♪Ȳ Ѭ 12Њ

ȴ 

ᴖ Ѝ Ẑ╥ ד2024 ᴏ∟Ȳ ϡ

ᾼ Ȳ֝ Ϸ╥ᴞ1977ד ♠ ѿẃȲ ᾿⇔ԛד47

ȴ Мї П›Ȳ Б– Ӏ ц⅜ὧ

ᾘ Ȳṳ֯ ϯ 17 ᾼּנ ȴ Ɫ ἤᵅ

∟Ȳ ὧҖủ ӻФᵂӣȲ Җ Ỵ ẃ ​Ȳ ҖӀ Ѝ ȳ

Ϯῡ ֵ ѬȲ כ ​Ӽ כ ṭ Ѭ 17 Ể

ȳ Ὲц ȴ Җ ᶝ ȲЍ Ẑ כ

ṭȳ Ѝ Җ 10.56еפּ ȳ☼ҷ ḥ ӥ27.78е

ȴ Ѝ и֮ ᾇѬ ȲϮῡ ᾼϥ Ϸ Ӣ Ȳ  е

ṭᴟЄ ◕֪ᾇѬ ḥᴖМ Ȳ Ѝ ѡ​ טּ 600ᴏȴ

Ѭ Ғ ֮ ѬȲ ẞ ȴ ҖӀ╜Ἀ

’ᶝὑ10ѣ5ѡế6ѡ Ϥḳ Ȳ 798Ϣц263ү ẓ

Ṟ ȲԚ ᾇц ᾬ1095е ȴ ᾼ​ ֽῶ 2-6

Ἤӱȴ 
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ῶ 2-5 ѬṆ ḳṶԈ☻ד ▲ῶ 

Ӣ 

 

 (ѣ.ד)

ṶԈ 

֤  

Ѭ 

⇔ 

(m) 

Ѭ 

 

(ha) 

Є ​ (mm) 

​  

24Њ  

​  

 

☻ḳṶԈ Ὑ 1 

Њ  

3 

Њ  

24 

Њ  

89.10 
 

 
- - 73.5 154.5 640.5 Ϯế  ד20 

 Ѝ ếḋϚ ЁӰ☼ḳ

ȲϮế Њ Ṟц ṞꞋ ḥὑ

ѬМȲ ќ☼ ԏ ϱ Ѝ П

Ё+ ϯכ ӖἪḤ ц Ϛȳ

ϡ ц― Ḥ  

90.10 
 

 
- - 39 96 310.5  Ѝ  ד5 

ỴȳϮế цϫϥ ҵ

Ȳ֪ Ѭ Ȳ☻Ѭ᾿

Ỵ Ϯế ц Ỵ ị ☻Ѭ

Ḥ Ȳ֚ц Ỵ ׄԓ 

91.07 
ᵌ  

 
- - 49.5 120 253  Ѝ  ד2 

ắẞ ​ ếḋ ЁӰ☼ḳ

 

99.06 
0924

​ 
- - - - - - - 

 Ѝ Ѝ ∟ѠᾼЍị֮Ȳ֪

​Ḥẚ Ӣ ḳ ȲЁӰ

ᾇḘϤ–Ѝϯᾼ 5љӖ׃Ȳ Ѭ

ȲἬἅ Ϣ Ϻȴ 

106.06 
0601 

​ 

0.3~ 

0.5 
110 79.5 199.5 549.5  Ѝ  ד10 

Ӑװѻ Ѭ ⱢϮꜜ ᾘ

ȲϮꜜ 97 ↑ צ П

ᶮȷϮꜜ 99 ↑ 14 

 ȳ Ȳ Є ϱ

פּ◕ 50-100еѐ ҿỴ

ѬȲ​ ЄӀ Ѭ ᾎΩ♪ 

113.10 
Ѝ Ẑ

 
0.5 - 105 251 625 Ϯế  ד20 

ắ ҵ ☼ Ȳ ​Л

Ȳ כ Ѭ ȴ Ѝ ᴔ כ

Ɫװױ Ѭᾼ ḳ Ȳ ᾚ

֯ ѬМȲ ếӖỰᶁắẞ

ȴ 

ẃ ȸӐ  

 

 

ῶ 2-6 Ѝ Ẑ  Ѝ֮ ​ ῶ (mm) 

֤ Ϯế  Ѝ Єỉ ◊ ṭ Њ Ӱ  Х╓Ѝ Њᾒᵾ щ  

 C0A931 C0A940 C0A860 C0AJ20 81AH50 C0AJ40 C0A870 A1AD40 A1AD10 

10и  25.5 21.5 17.0 11.0 18.0 10.0 7.0 20.5 15.5 

30и  63.0 56.5 33.0 22.5 29.0 23.5 16.0 49.0 38.5 

1Њ  105.0 81.5 49.5 35.0 50.5 39.5 26.5 80.5 61.0 

3Њ  251.0 149.5 123.0 66.0 91.5 98.0 64.0 150.0 106.5 

6Њ  399.0 284.0 187.5 83.5 103.0 171.5 117.5 220.0 186.5 

12Њ  527.5 314.0 306.0 102.5 179.0 216.5 157.0 343.0 299.5 

24Њ  625.0 378.0 539.0 131.0 232.5 255.5 217.0 556.5 524.5 
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 2-5 Ѝ Ẑ  Ѝ֮ ​  (mm) 

(ϡ) דṮ☻ ᾬḳ ᶮ 

ᴕӖ ד109 ПɦЄ ȳϮ ᾈȳ ц Ѭᵓ∂

ᾬ ▲ ɧכὨȲẔӭ ▲Ԛᶙ77כ ▲П Ṯ/ỴԚ

8,540еѐȲ ▲ Ὠ1צ ᾃ Ḃ Ȳҫ8 Ḃ ȴӭ ▲

1צὨכ Ɫ ⱢὭ Ỵ( ∟Ɫ Џ )Ȳ ∟

’ԓ Ȳ֪ױ∂ Ẇ֝Ẕ҃ ҷϚ֝ Ϥד⇔ Џ ị

ѿц ЏᵂȴױҵҿỴҳϫ Ṯ(ҳϫ ϯ )

╟ᴔ ȲҢỴῂ ṮӐṝ ᾬⱢHDPEӰ Ȳֹוϵἤ ⱢЛ

ṾȲᴕ Ὼצדḳ Ȳ2ױ צ ֚֯ ἤȲ∂ ᴩ П

Ḃ ∂Џ ȲѿҒ ẔṮ☻ғ ȴ 
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Ϯȳ Ӣ  

(Ϛ) Ѭ Ӣ  

֪ϱ Є ᾼ ◙ȳ о ἤᾬ ḤϤ Ȳѿϱ

ⱢẂȲѬ ᵀѬ ӂᶁ pH  3.25ȲѬ Ӣᾬ ᾎӢ׀Ȳ᾿

ẞϯ ӥ◕ᴟҏרּ ЀȲ ѬЄ ∟Иҏ ȳ ȳ Ȳ

ẒЄќ☼ᾼ Ѭ ȳᴫ צ⁄ ᾼѬ ӢᾬȲяẔѿ Ѭ ᾼѬ

Ӣᾬ ȴ 

1ȳ ᴕɦ111-112ד⇔МҶ ☼ Ӣ Ệứ ▲ƄҖМὧ ɧȲ

ќ☼ Ѭ Мϯ П ᾬ ѿ Ӱ

ֵȲ Ӫӧ ế Пȴ֢װ Ӣ Ὠכ▲ ὑῶ 

2-7ȴ 

ῶ 2-7 111-112ד⇔МҶ ☼ Ӣ Ệứ ▲-Ѭ Ӣᾬ ῶ 

 ᴯ  ӭ ᾬ Мѝ֤Ἠ ֤ 

1010000002 Ϯꜜ ϱ  

 

Ӱ ȳѡӐ ῲȳ Ӫ
ӧ ȳ֛ᵓ‍ ȳὙ ᵭ ῲȳЄ
Ѐ ȳ ᵭ ῲȳ Ѐ
ȳ Ѐ ȳ  

 
ѫ ȳ ᾋ ȳѡӐ
ȳ ᴏ ȳ ѫᾋ  

Ѭ ὖ  ЗӰ ȳ ↕  

1010000003 ϡ  

 
Ӱ ȳ Ӫӧ ȳ Ѐ

ȳὙ ᵭ ῲȳ  

 
ѡӐ ȳ ᴏ ȳ ᾋ

 

Ѭ ὖ  З ȳЗ￼ ȳ ЗӰ  

1010000006 Ϯꜜ  
 

Ӱ ȳ ȳὙ ᵭ
ῲȳῧ  

 ᾋ ȳ ᴏ   

Ѭ ὖ  - 

1010000007 Ϛ  
 

ῧ ȳ Ӱ ȳ  

Ѐ ȳὙ ᵭ ῲ  

 ᾋ ȳ ѫᾋ  

Ѭ ὖ  - 

ȸɦ-ɧⱢ נּ▲ Пᾬ Мѝ ֤Ἠ‟֤Ȳṳ‍ ▲ ȴ 

ẃ ȸӐ  

2ȳ ᴕ Ѭᵓ ϫᾈЎᶝӖ ɦד 103  (ᵶќ☼цᾈ

Ѐ ) ᾈЎ ▲ɧȲ ᾼ Ӣ ṅשׁ ȲẔМ דּ

Ɫ ȲҔ╗Ϡ Ӱ ȳ Ѐ ֵ 5 Ȳ צ
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ᾼѩẂ 40%ȴױҵȲ ϠẒ ҵẃᾬ Ȳиᵑ╥ּמ

Ӱếᵌѫ Ȳһ ᴾ ᾬ ᾼ13.3%ȴ֯ ṷᾬ МȲ

Ӱ ᴾ ѻ ֮ᴯȲẔ Ҝ ╥װᾼ25.7%ȲẔכ

ᾋ ᴾ17.8%ѿцӂ ᴾ12.3%ȴ ὑЛ֝ᾼᾈ☼ ◕Ȳ

ṅשׁ Ȳ ѻ☼ ҵẃצ מּ Ӱếҵẃ ᵌѫ Ȳ

Ӣ ד ϚȴẔ҃ᾬ ⁄ѻ иᵉὑќ☼ Ѭ ếᴫ ᾼ☼

ȴ֯ Ѡ Ȳ Ѭ ᴯὑг  ῺᾼӢ ᾬ ֵ ἤȳ

⇔ếᶁл⇔ᶁ ὑᴫ Ȳ∟῏ᴯὑ―Ӗ ϱ  Ὼᾼ

֤ ȴ Ѭ Ӣ  ὨⱢῶ 2-8ȴכ▲

ῶ 2-8 103ד ᾈЎ ▲-Ѭ Ӣᾬ ῶ 

ᾈЎ  ӭ ᾬ  

 

ϱ  

( ϱ ) 

 X 

 X 

ṙ  X 

Ѭ ὖ  ӭȴ 

 ῁ ȳ ȳ ȴ 

Ὥ ϱ  

֤  

 ( М ) 

 X 

 X 

ṙ  X 

Ѭ ὖ  Ӄ ȴ 

 ῁ ȳ ȳ ȴ 

  

( ϯ ) 

מּ  Ӱȴ 

 ᵌѫ ȴ 

ṙ  X 

Ѭ ὖ  Ӄ ȴ 

 ῁ ȴ 

ᴫ  
―Ӗ ϱ  

֤  

 
Ӱ ȳ Ѐ ȳӂ ȳ

 ȳѡӐṄ ȳὙ ᵭ ῲȳ ȴ 

 ѡӐᾋ ȳ ᾋ ȴ 

ṙ  ṙȳЎ ȳ ȳ ц ȴ 

Ѭ ὖ  Ӄ ȳЊ ȳ ӭȳ ӭȴ 

 ῁ ȳ ȳ ȴ 

Ѭ  г  

 
Ӱ ȳ Ѐ ȳ ȳӂ ȳ 

ȳὙ ᵭ ῲȳѡӐṄ ȴ 

 ѡӐ ȳ ᾋ ȳ ᾋ ȴ 

ṙ  ṙȳЎ ȳ ȳ ц ȴ 

Ѭ ὖ  Ӄ ȳЊ ȳ ӭȳ ӭȴ 

 ῁ ȳ ȳ ȴ 

ẃ ȸ (ᵶќ☼цᾈЀ ) ᾈЎ ▲Ȳ Ѭᵓ ϫᾈЎᶝ(Ӗ  (ד 103 
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(ϡ) Ӣ  

1ȳ ᴕ Ѭᵓ ϫᾈЎᶝӖ ѣɦ 3 ד 103  (ᵶќ☼

цᾈЀ ) ᾈЎ ▲ɧȲ и  50 ҜЄֵ פּ

Ȳҍ˖66.7 צ ȲҔ╗ЄӪ˖28.0 צᴾפּ ȳМӪ ȳ ȳ

ᶠᵄמּ  21 Ȳ 2.7̟Ȳ צᴾפּ 2  МḌ ȳ  

2 Ȳҵẃ ᴾּ2.7̟ צפȲ Ӫᶠϥ ȳ ϥ  2 ȴ

⇔Ѡ Ȳ ṼᶧⱢ  9.7̟ ȳӪ  8.6̟цỏ  

Пȴװ 8.2̟ Ӣ  ὨⱢῶ 2-9цῶ 2-10ȴכ▲

ῶ 2-9 103ד ᾈЎ ▲- Ӣᾬ ῶ(1) 

ᾈЎ  ӭ ᾬ  

 

ϱ
( ϱ ) 

 
Ӫ ȳ ȳ ◦ȳה ȳ ȳӪᴘ ȳה
ȳХᴥ ȳЊ Ѥȳ מȳЍּה ȴ 

Ẓ  ҡ ȳ ѝ ѫṚ ȳᴦѫ ȴ 

ᾧ  ȳ֙⇔ ȳ Ӱ ІȳӪ ῧ ȲẔМ  ȴ 

ṵ  Ṛ ὲ ȳ ȴ 

ὖ  

ᶫ ȳ ╦ᶫ ȳᴎ ᶫ ȳЄ ȳ Ӫ ȳ
ȳ‐ᴥ ȳ ᴊ ȳϮ ῲᴊ ȳЄ ᾌᴊ ȳ ᴊ

ȳ ╦ᴊ ȳ ᴥ ᴊ ȳ ᴊ ȳЊ ‌ ȳ
ȳ ȳ ȳЄּמ ȳ ȳ ȳ
ᴥ ȳ ȳ ᾌ ȳᴂ ᾌ ȴ ȳ
м ȳ ȳ   ȴ 

Ὥ ϱ
֤  

( М ) 

 Ӫ ȳ ȳӪᶠϥ ȳ ȳּמ ȴ 

Ẓ  
ȳМ ȳ ȳ ∂Є ȳѡӐ ȳᴦѫ ȳ
ѫṚ ȳἮ ᶦѫṚ ȳ ѝ ѫṚ ȴ 

ᾧ  
ȳ֙⇔ ȳМ Ӱ І Ṹ ȳ Ӱ Іȳ ‌

еȳ ȳ​ ȳ ȴ 

ṵ  Њ ȳ ȳṚ ὲ ȳ ȴ 

ὖ  

ᶫ ȳ ╦ᶫ ȳ ᶫ ȳ ᶫ ȳ‌ ȳѤ
‌ ȳӞ ȳЄ ȳ Ӫ ȳ Ӫ ȳ ᴥ׆
ȳ ȳ ȳ ȳ ȳ‐ᴥ ȳ ѡᴊ ȳ

ῲᴊ ȳ ᾌᴊ ȳ ‌ ᾌᴊ ȳṗᾌᴊ ȳ ╦ᴊ ȳ
ᴊ ȳῲ ȳ ‌ ȳ ȳ ȳ ȳ

ȳЄӪ ȳ ȳ ȳ‌ ȳ
ȳ ȳѓ ȳṗ ȳ ȳ ȳ
Њᾌ ȳ ᾌ ȳᴂ ᾌ ȳ ȴӪ ȳ
↕ ȳ м ȳḌὲ ȳ ȳ ȳ Ӫ
ȳẌ ȴ 

ẃ ȸ (ᵶќ☼цᾈЀ ) ᾈЎ ▲Ȳ Ѭᵓ ϫᾈЎᶝ(Ӗ  (ד 103 
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ῶ 2-10 103ד ᾈЎ ▲- Ӣᾬ ῶ(2) 

ᾈЎ  ӭ ᾬ  

 
 

( ϯ ) 

 ỏ ȳ ȳ ϥ ȳӪᶠϥ ȳЊѬ ȴ 

Ẓ  ȳϿᴡ ᾼדּ ȳ ѫṚ ȳ ѫṚ ȴ 

ᾧ  
ȳ֙⇔ ȳ ꞉ ῲȳ ה ȳ ‌еȳῧ

ȳ​ ȴ 

ṵ  Њ ȳӥ ȳ ȳẛ ȳ ȳὧṸ ȴ 

ὖ  

ᶫ ȳᴎ ᶫ ȳ ᶫ ȳӲᶫ ȳӪ ȳ Ӫ
ȳṗᾌᴊ ȳ ╦ᴊ ȳ ȳЄּמ ȳ ѓ ȳѓ
ȳṗ ȳЊᾌ ȳᴂ ᾌ ȴ ↕ ȳ ᶠ↕

ȳ╤ ȳ‌ ȳЗ￼ ȳ ȳḌὲ ȳ
ȳ Ӫ ȴ 

ᴫ  
―Ӗ ϱ
֤  

 ȳỏ ȳӪ ȳ ȳ ȴ 

Ẓ  
ҡ ȳМ ȳ ∂Є ȳ ȳ ѫȳ ѝ ѫṚ
ȳѡӐ ȳᴦѫ ȳ щ ȴ 

ᾧ  ѝ ѫ ȳ ȳ ‌еȴ 

ṵ  Њ ȳṚ ὲ ȴ 

ὖ  

ᶫ ȳӪ ᶫ ȳ ╦ᶫ ȳ ᶫȳӞ ȳ
ȳӪ ȳ Ӫ ȳ ȳ ȳ ȳ‐ᴥ

ȳЄ ᾌᴊ ȳ ᾌᴊ ȳ ‌ ᾌᴊ ȳ ᴊ ȳ ╦ᴊ
ȳ ᴊ ȳῲ ȳ ȳ ȳ ȳЄӪ
ȳ ȳ‌ ȳṗ ȳЊ ȳ ȳ
ᾌ ȳᴂ ᾌ ȳ Ὥ ȳ ȴӪ

ȳ ᶠ↕ ȳ ↕ ȳּמ ȳ ╡ ȳ ȳ
ȳϮṔ ȳ  ȳ Ӫ ȳ Ẍ ȴ 

Ѭ  г  

 Ẫᶠȳ ȳ ȳӪ ȳỏ ȴ 

Ẓ  
ȳ ȳϿᴡ ᾼדּ ȳ Ѐ ​ᾼЊדּ ȳṚ דּ

ᾼ ѫṚ ȳ ᾼדּ ȳ щ ȴ 

ᾧ ה  ȴ 

ṵ  Њ ȳ цὲ Ṛדּ ὲ ȴ 

ὖ  

ᶫ ȳᴎ ᶫ ȳ ᶫ ȳӲᶫ ȳӪ ȳ Ӫ
ȳṗᾌᴊ ȳ ╦ᴊ ȳ ȳЄּמ ȳ ѓ ȳѓ
ȳṗ ȳЊᾌ ȳᴂ ᾌ ȴ ↕ ȳ ᶠ↕

ȴ 

ẃ ȸ (ᵶќ☼цᾈЀ ) ᾈЎ ▲Ȳ Ѭᵓ ϫᾈЎᶝ(Ӗ  (ד 103 

2ȳ ѿϱ ▲П ☼ П ӢᾬȲӖ ɦד 109  ѬṆц

רּ ќ☼Әứ ᾈЎ ɧ ᵫ М ц ᾈЀ

ᶠḘ ֪Ẕщ ⅜ ếҖ Ỵצ х ᵂᾼ ȲБכⱢᵮі

ֵ ᾼ ֮ȴ ѱ ᾼ Ѭ ֮ ẁ ᾼ ᾬ Ȳ

ᵮіϠ֢ ȲҔ╗ ȳ ֽ ȳדּ ȳדּ ếדּ

Ȳһ ֯ ᶮכϠЄ ᾼ ȴױҵȲϚṷ⸗

ֽ ếᴫᵄᵓṸЊӪ Ϸ֯ ⇔ ҍủȲṿ ѱ֮

ⱢϠכ Ӣ ṅếשׁ ᾼ ȴ 
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(Ϯ) ᾬӢ  

ϱ ᴟϯ ᾼ֮ ᴯ оȲ֢ ᵧ ҏЛ֝ᾼЁ

֮ᵓӣế ᾬиӁ ᴥȴ֯ϱ  ῺȲᴯὑ ὙЍ е

вȲắẞ’ ᾼ ᾬӢ ȲҔ╗щ Ὥế Ӣ֮Ȳṳѹצὖ

ȳ Ѥȳ⁮ Ѭ ѤӐ ᾬȴ ᾬѠ ȲҿỴ֮

ӂ Ȳ ֵצ ѤӐ ᾬȲҢỴצ ḶОȳ ȳХ Ṑ Ӑ

ᾬȴὭ ϱ ֤ ẒỴ ᾬ כ ȲҔ╗ ῧ ȳӪ

Іȳ  Ȳᴖ Ӑ ᾬֽХ Ṑȳ ȳὧѠᾰ ⁄Ӣ 

ὑᾈ ịȴ ᴯὑ₨Ӏ ȲЁ֮ᵓӣѻ ╥∂ ӣ

֮ȳ ֮ế Ӣ֮Ȳ צ ЄᾼϢⱢД ȴѬ ᾬѻ Ӣ

 ֯ᾈ ֮ȲҔ╗ ᴎếḅӥᵂᾬȴ ᾬắ ὑ ♄ Ȳҿ

Ỵ Є ᾼ ᴎếḅӥᵂᾬȲҢỴѤӐ ᾬиӁ ╦ȴг

Ɏ Ѭ ɏ֮ Ὼ ȲЁ֮ᵓӣҔ╗ ֮ȳ Ӣ֮ȳװӢὭ

ếю ᾼ∂ ӣ֮ȴѬ ᾬѻ Ӣ ֯Ѭᾇ МȲҔ╗Х Ṑ

ȴҿỴ֮ Єצ ᾼװӢὭế Ӣ֮Ȳ ᾬ ḆⱢ ȴ

―Ӗ ϱ ֤ Ɏᴫ ɏᴯὑ₨Ӏ ῺȲЁ֮ᵓӣҔ╗∂ ӣ

֮ȳװӢὭȳ Ӣ֮ế ֮ȴѬ ᾬѻ Ӣ ὑѬᾇ МȲ

Ҕ╗Є ᾼХ ṐȴҿỴצЄ ᾼװӢὭế Ӣ֮Ȳ ᾼ ᾬ

Ҕ╗Єῧ₀כ ȳ ῧ ȳᴎ ȴ ᴖṕȲḕ

ᾼЁ֮ᵓӣế ᾬиӁắẞ֮ ᴯ ếϢⱢ♄ ᾼ Ȳ

ếכ ἬЛ֝ȴצ⇔ ᾬӢ  ὨⱢῶ 2-11ȴכ▲
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ῶ 2-11 103ד ᾈЎ ▲- ᾬ ῶ 

ᾈЎ  ӭ ᾬ  

 

ϱ
( ϱ ) 

ѬӢ ᾬ ȳ Ḏȴ 

ᾬ Х Ṑȳ◊ ȳ ⅛ ȳ Ѝ ȳ ῧȳᴎ ȳṐ ȴ 

Ӣ ᾬ 

ḶОȳ ȳ▼ἮѤȳ ϥ҇ῧȳ ȳ €ȳὖ ȳ
Ѝ ȳ ȳ ȳϟ ѤȳѬ Ṻȳ ȳЄὙ ȳ
Ѝ Ṋȳ Ѥȳ⁮ ȳּמ ѩȳׂ₨ Ѝּמȳ ȳᴏ
Ѥȴ 

Ὥ ϱ
֤  

( М ) 

ѬӢ ᾬ ᴠȳ ȳ ӕṵȳ‌ ȴ 

ᾬ 

Х ṐȳὧѠᾰ ȳ Ѫ ȳ ᴎȳϾ  ȳЊ ȳḌ ῧȳ
Ṑ ȳ  ȳ  ȳ◊ ȳ ȳ ȳ ȳ Ӫ
Ѥȳ Ѝ ȳ Ѝ ῧȳ ῧȳ ῧ ȳ ȳ
ІȳЍ ȳӢ Ẫ▼ȴ 

Ӣ ᾬ 

Њ ȳ  ȳ ῧ ȳЍ ȳӪ Іȳ ἀ ȳᵦѫ
ȳ ȳ ȳ ῧ ȳẒᴘ ȳЄῧ₀ ȳ
ȴ 

 

( ϯ ) 

ѬӢ ᾬ ѬӢ ȳЍ ȳ ȳר ȴ 

ᾬ 
Њ ȳЍ ȳṑȳᴫӟȳ ᾬȳХ Ṑȳ ȳḈѫӲȳ
ᵦѫ ȳֵὬ┘ ȴ 

Ӣ ᾬ 
Ẓᴘ ȳᾰѲ ȳ ӯᴎȳ ᴘȳḌ ῧȳѭⱦӕ ȳЊ
ȴ 

ᴫ  
―Ӗ ϱ
֤  

ѬӢ ᾬ 
ῧ ȳЍ ȳ ѫЍ ȳ ϟ І ȳ ȳ ӕ
ṵȳ Ḏȳ ᴠȳ‌ ȳר ȴ 

ᾬ 

Њ ȳӪᴚ ȳȳ ῧ ȳᴎ ȳЍ ȳ ᾰᶠ ȳ
ȳѬῦ ȳ р ῧȳЗὨ ȳѭⱦӕ ȳ ⅛ ȳХ

Ṑȳ ᶩȳ ȳᾰѲ ȳỚ ṑȳ €ȳϮ ХҒȳ
ȳẒᴘ ȳᴂ█ȳ  ȳ ῧ ȴ 

Ӣ ᾬ 
Є ȳϟ Ѥȳ ᴠȳ √ ȳӪᴚ ȳЄ ȳ Ḏȳ
ӕṵȳ ȴ 

Ѭ  г  

ѬӢ ᾬ ῧ ȳ‌ ȳ ӕṵцѳҹ ȴ 

ᾬ 

Єῧ₀ ȳЄ ȳ‌ ȳӢ Ẫ▼ȳѭⱦӕ ȳ ӕṵȳ
ԆӰ ȳḈѫӲȳ ᶠ ȳ ȳ ῧ ȳ ῧ
ȳЍ цХ Ṑȴ 

Ӣ ᾬ 
ȳЄῧ₀ ȳ ȳ‌ ȳ╢ế ȳ ȳ ῧ
цХ Ṑ ȴ 

ẃ ȸ (ᵶќ☼цᾈЀ ) ᾈЎ ▲Ȳ Ѭᵓ ϫᾈЎᶝ(Ӗ  (ד 103 
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ҳȳ ☼  

(Ϛ) ḳ  

1ȳ ֚ ⇔ц ⇔֮  

Ӗ ɦד 109  ѬṆ ᴷɧȲ ѻ ᾃ ѻ

☼ҵѬϤ–Пḳ ₤ Ȳ ☻Ѭ ᾼ ֪ІȲṳϠ

ᾈ◕ḳ Ӣᾼ Ӑ ֪Ȳѿ ᴩ☻Ѭ ᴷȲѿцạ

ứṆ ἤᾼ☻Ѭḳ Ṯ Ȳѿ כ юḳ Ӣ ᾼ

ӭ ȴ 

֯ ứ ц ∟Ȳ ᴩ ֚ ⇔ȳị ֚ ⇔ц

⇔иέȲṼ֢ᾈ◕иέכὨ ֚כ ⇔ц ⇔֮ ȲṳҠѿ

֥֚ ⇔ѿц ⇔ПиέכὨȲ Ẓ

П ȴ ֚ ⇔ц ⇔֮ ȲҠѿᶶ Ϡ

ѻ☼֢ᾈ◕Пḳ ц֚ ⇔Ȳѿ Л֝ ᾓế ᴯ

NbS╟ȴ 

иέ ὨȲ ⇔ ֚ Пᾈ◕ Ȳ 2 צ

Ҕᵶ  P09-2 ᴟ Ѭ ☼ЀПẒỴц  P07 ҢỴ Ȳϱ

ᾈ◕ ֚ ⇔П ֥֪ Ҕᵶ(1)ᾎ ☻Ѭ ȷ

(2)Ӽ ᾎ Ἃ ​ ☻Ѭ ȷ(3)Ὼד═ Ȳ103 

ӂᶁᾈᶩד ᴟ 109ד Ғ 0.4 ᴟ 0.6 еѐȷѿц(4)ᴯὑ

ҎỴȲѬᴯ Ҡ  0.3 ᴟ 0.6 еѐ ȴ ᾓМ⇔ ֚ ᾈ◕

⁄ֵ Мὑҳϫ ϯ  P12 ѿϯᴟᴫ ☼ЀȲѻ֪Ꞌ

Ɫ ☻Ὲ ЛṜȲ ᾎ ד 50  Ἃ ​

☼ ȴẔ҃ М⇔ ֚ Пᾈ◕⁄ֵ Мὑҳϫ ϯ   

P12 ѿϯᴟᴫ ☼ЀȲѻ֪ꞋⱢ ☻Ὲ ЛṜȲֵ ᾎ

ד 50  Ἃ ​ ☼ ȴ 

⇔ ֚ ◕ ⇔ȲМ 1 צ ֚  2 צ◕

ȲẔМȲ  13-11 ҢỴὭ ỴⱢ ֚ Пѻ֪Ɫ☼

 8 m/s ѿϱȲ֯ ֮ ’ ПϯȲϭắ Ѭ☼ѿῺ 53 ⇔

Ṕ᾿ḤȲ ֪ ẚᴖ П ȷгῖϡ Ṯ ⁮
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ϡ Ṯ֪ᴯὑ Ѭ ϯ ☼ ᶶȲ  10 m/s ѿϱȲѹ

֮’ Ȳ☼ Ȳ М⇔ ֚ ◕ȴ ѻ☼П

֚ ⇔ếị ֚ ⇔֮ ὑ  2-6ȳ  2-7ȴ 

 

 

ϯ  

 

ϱ  

ẃ ȸ ѬṆ ᴷȲ Ѭᵓ ϫᾈЎᶝ(Ӗ  (ד 109 

 2-6 ѻ☼П ֚ ⇔֮   
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ϯ  

 

ϱ  

ẃ ȸ ѬṆ ᴷȲ Ѭᵓ ϫᾈЎᶝ(Ӗ  (ד 109 

 2-7 ѻ☼Пị ֚ ⇔֮  
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2ȳ ḳ  

ṿӣ Ѭᵓ ᾼ Ϯ҅ Ѭ ȲҔ╗24Њ ế6Њ

ֵ ​ ᾼ Ѭ ὨȲֽ  2-8ἬӱȲҠѿ ẞ

ѻ ֯׀ Ѭ ᾼ ѻ ᴯὑ ϯ ȴẔМȲ Ѭ ȳ֮

Ѭ Ϯꜜ  Ὼѿц ѻ☼ҳϫ ϯ ẒỴᾼ Ѭ

ȴ֯24Њ ​650ᴏᾼ ϯȲꜙᴟצ и ᾼ Ѭ

⇔Ҡ ẞ 3еѐȴ ӱϠϱ ד֯׀ ⇔ᾼ Ѭ

Ȳ ᴩḂ ȴ 

 

 

24Њ  350mm ​  

 

24Њ  650mm ​  

 2-8 Ѭ ֮   
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֮ ▲ц МїП֮ Ғ ӂүȲṿ

ӣЁӰ☼ ☼ғ Ɏᴩ╜ ỗ Ѭ’ᶝ ẁɏȲѿцЍ

֮ ғ ȲҠѿᶶ Ё+ḳ П ᴯȲ ЁӰ☼

ṮḳцЄ Ṯḳ П Ȳ֯ ☼ вԚ9 צ Ё

Ӱ☼ ☼Ȳ ὑῶ 2-12ȲẔМ П ☼ Ɫ

DF212ȳDF213цDF214ȲᴖЍ ц֮ ֮ ⁄╥ иӁ

ὑ☼ ȴ ЁӰ☼ ☼ Ѝ ц֮ иӁ Ɫ  2-9ȴ 

ῶ 2-12 ☼ ЁӰ☼ ☼ ῶ 

Ӏ  ḋṭ 
ЁӰ☼  

☼  
֮  

ᴕ​  

Ϛ/ ϡ 

ᶹ  

(mm) 

ҖӀ Ѝ  ếṭ Җ DF213 Ϛ  Ϯế/ Ѝ 500 

ҖӀ Ѝ  ếṭ Җ DF212  Ϯế/ Ѝ 500 

ҖӀ Ѝ  ếṭ Җ DF211 
ϮẦщ  

Ӱѱ Ӱ  
Ϯế/ Ѝ 500 

ҖӀ Ѝ  ᴫ ṭ Җ DF215 
ᴫ ṭ 

 ЍІ׆
Ϯế/ Ѝ 500 

ҖӀ Ѝ  Ә ṭ Җ DF218 32  Ϯế/ Ѝ 500 

ҖӀ Ѝ  Ә ṭ Җ DF217 ϮϫϮ  Ϯế/ Ѝ 500 

ҖӀ Ѝ  Ә ṭ Җ DF216 ϮϫХ  Ϯế/ Ѝ 500 

ҖӀ Ѝ  гῖṭ Җ DF235 פѐᵾ 3  Ϯế/ Ѝ 500 

ҖӀ Ѝ  Ϯꜜṭ Җ DF214 
 Ѝ Ϯꜜṭ 4

Ϯꜜ 109↑ 12 
Ϯế/ Ѝ 500 

 

 2-9 Ё+ḳ  
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(ϡ)  

ṿӣ ᾼ ד ᴯ ▲Ӣ

ȲֽebirdѬ ȳᴞ ’ ȲҠѿ

☼ в ֵ ’ ȲẔМҔ╗ ὙЍ е ȳ ṔᵾӢ

’ ếҖ Ỵᾘ ’ Ȳᴖ ϯ ᾼ и֮ иⱢ

ЁӢ ПҖ и (ҖϚ )Ȳ П ᴥⱢ

Ὥȳ ☼ȳѬӥ ֮ȳѬ֭цѬ ӥ ᾼֵаכ ֮ Ȳ

ẁϠֵ ἤᾼ ֮ȴױҵȲ ☼ вϷҔᵶֵ Ѭ ц ᾬПֵ

ἤ Ȳ Ӣ Ȳ ֵ’Ṏ ᾬ ὑױȴ

Ȳ ☼ в ’ ᾼиᵉ ᾓѿц ᾬ ᾼи

Ӂ ᶮȲ ᵗὑצ ’NbS╟ᾼ ֥ ’Ṏᾼӭ

ȴӱ Ὠכ ṓ  2-10ȴ 

 

  

Ӣ ֵ ἤᵐ ( ) ֮  

 2-10 П  Ὠכ

 

  



 

3-1 

3 Ϯ  ᴞ Ѡ 

Ϛȳ ￼  

Бכԓ ῂ ╚ Ә ӭ П Ȳ ֯

Ȳ Ӏ ᶶ ȲḂ ֮ Ѭ☼ ȲԛҒϱ

ȳ ​ П Ȳṿ☻Ѭḳ ᾼ ц ἤ ѿ ȴ

╚Ϛױ Ȳד ᴯѻ ậ ☻ᾼ ᴩ ȲṮ☻ ḳᾼ≈

ᾙ☻ ẞ ☻ȲṮ☻ ḳᾼ ╟Ӽ ḇ☻ ẞἭ☻ȴῺדẃȲ

Ḇ֯ ☻ᾼ֝ Ȳᾃ Ӣ ϢѝȲױ ѿᴞ ḟѠᾎ

(Nature-based Solution, NbS) ḳ П Ἐד€ ȴ֥ӭ› ☻

ѠᾎБӦѿἏ᷾ Ἠ ∂ᴊᴥ∂ Ȳ ֣ḆҒ ᾃϢ ᴞ ᾼ

╟ֽӢ Џᾎȳᵅ ȳ ᴥ ∂ ȲᾙѬѠה ֣ ֥Л

֝ѐ⇔цֵа ☻∂ Ἠ ╟ ȲᵀẔи ӣ֯Л֝ ȳ ȳ

Ȳ ѽ ֥ἤȴ 

Ϣ ῂ ᾼ ếᴞ ֥ȴ Ϣ ᵓӣᴞ ếḂ

ᴞ ᾼ♄ ᶧ֮ Ȳ Ἥ ϩ ϱ Ȳ Ὲ ѡ Ȳ

ᴖЏ ѝὙ ϯ ҏᾼ Џ ᶾ њ◕ȲⱢ ếϢ ᴞ ᾼӮ

ל ẁϠ ḟѠᾎȲT Ѡᾎ ѿῂ ᾼ ЄоⱢ Ȳ֣

ὑ ӭ ѹғ ϚȲἕ ᴞ Ӣ Ṇ ᾼ ἤȲӐṝϷ

ᴞ ӢϚứ ⇔ᾼ Ȳ ϵѿẃҏ Ϡ ᵅḳ

ϩᾼ ȴⱢḂ Ϛױ ȲNbSП ҏȲ֯ сḳ

ϩᾼ֝ Ȳ Ḗ ᵅ ᴞ Ѡ ȴ 

NbS …╓֪֯ ῂ Ἠḳ ╚ П ϱȲṿӣ ᴞ ᾼѠ

ᾎẃ ẞֽӘ ṿӣ ȳ ᴩצ ḳ ἨṮ ḳ ӭ ᾼ

֝ Ȳ ẃֽ ȳῂ ế ᾼד Ѡᾎ ╟Ȳ֯≈ᴕ ḟ

☻ ᾼ֝ ᴕ Ϣȳᴞ Ѭ ֵ ֣ȲҠⱢ ᾼị֮ ḳἨЁ֮

ᵓӣ ẁϚ ֥ἤѠᾎȴ 
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(Ϛ) NbSứ  

Nature-based Solutions (NbS)Ӧ ᴞ ’ Ṏ  (The 

International Union for Conservation of Nature (IUCN))ҏṳứ ȸɦҠ

צ ȳ ᾼ ῂ ╚ Ȳ֝ ẁϢ ếӢᾬֵאַ ἤ Ȳ

ⱢӘ ế⌠ ᴞ ἨḂ ᾼӢ Ṇ ᾼ’ ᴩ ɧȴѻ ╥╓֯

֪ ֽ ȳӣѬׄԓȳ ᾬׄԓѿцӖ ῂ ╚

(societal challenge)ᾼ ϱȲҠѿṿӣ ᴞ ᾼѠᾎẃ ẞҠѿӘ

ṿӣ ṳ ᴩצ ḳ ᾼד ╟Ȳṳ֝ ẁ‚ Ϣ

цӢאַ ֵ ἤ (  3-1)ȴ ỗ (European Commission, 

EC)ứ NbSⱢᵓӣ Ἠ ֥ᴞ Ἠ῏ắᴞ ᾼӘ ѠᾎẃḂ

֢ ȳῂ ȳѿц ד Пᴩ (action)ȴ ֥ ɦѷꜜ

Ѭ ᴷ ɧ(World Water Assessment Programme, WWAP)⁄ứ

NbS╥ắẞᴞ ᾼ Ἠ╥ ᴞ ᾼ ȲẔӭᾼ֯ὑḂ Ѭ

ṳⱢẔ ҏ ȴ 

 
ẃ ȸ IUCN(2020) 

 3-1 NbSứ ӱ   



 

3-3 

(ϡ) NbSи  

NbSҠѿ Ẕ иכЊѐ⇔цЄѐ⇔ȲẔМЊѐ⇔ѻ ╓

ӀἨᶝ ᾼѐ⇔ȲᴖЄѐ⇔…╓ ȳᾈЎ☼ ȳἨ֮ ἤЄЊ

ᾼѐ⇔ȴ ϚЊѐ⇔NbS ЄЊȲ ⱢϚ ∂ ᾬἨϚ ᾼѐ⇔Ȳ

Њѐ⇔NbSẔ Ἐц ╟ ᵅ (LIDȲ֤ױ ֵӣὑ цּר

ױῺȲ֪ד( ҟׁשṅӼֵѿᵅ (LID)ПȲẔ ╟ Ҕ

╗ ⅞ (Czemiel Berndtsson, 2010)ȳ​Ѭ Ṇ ȳ Ѭ

(Shafique et al., 2018; ế Ȳ2018)ȳӢ а(Davis et al., 2009)

ц​Ѭῧ (в╜ ∂ Ȳ2015)Ȳ ṓЊѐ⇔NbS╟(ֽ  3-2

Ἤӱ)ȲẔ ӭᾼҔ╗ ἨἋ ☻Ѭ ȳ ᵅϯѬ ᾼϤ☼ ц

ю֮ῶ ☼ ȴ ҟׁשṅ Њѐ⇔NbSὑЊ₤ ד2-5)​

​ ) ֯ Ӏ ḳẓὙ כ ȲẔМϭѿ Ѭ Ɫ╥ צ

╟(ֽ Damodaram et al., 2010)Ȳ Њѐ⇔NbS֯ Ӣ ​ ṶԈ

(ֽ דἨ100ד50 ​ )ᾼכ צ ȴױҵȲ ֥ Њ

ѐ⇔NbS╟ȲẔ ὨḆ ὑ ϚNbS (Chan et al., 2018; Wu 

et al., 2018)Ȳד ṅשׁ ӱ ἤЏᾎ ֥NbS (Hybrid NbS)ѿц

֢ ѐ⇔NbS╟ȲḆҠ ҵ Ғ  (Alves et al., 2019; Depietri 

and McPhearson, 2017)ȴ 

 

 3-2 Њѐ⇔NbS╟ӱ  [10, 11, 31] 
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Ӧὑ ᾼ Ȳᴞ ḳ ᾼ ⇔Ӕ ȲЄѐ⇔NbS

╟ Ɫӑẃᾼ (Ruangpan et al., 2020)ȴד ὑЊѐ⇔NbSȲЄѐ

⇔NbSѻ …ӣѿ֪ ӑẃ  ᾼ оȴ ṓЄѐ⇔NbS

╟(ֽ  3-3)ȲҔ╗ ֮ ṎȳᾈЎ Ṏȳ☻Ѭ ☻ᴃȳ Ὥ Ṏѿц

֮ὑᾈ ᵑȲẔМЄѐ⇔NbSᾙ ạ ἤЏᾎדᴿȲЛ֝П

֯ὑЄѐ⇔NbS ⌠ ᴞ Ở Ἠ ӣᴞ Ḋ ∂ Ȳ Ϡ

Ҡѿ ẞ ḳ ὨȲ֝ Ӽ сӢᾬֵ ἤц ἤἨ ẁ

Ӗ Ѭ  Ғ ȴ 

 

 3-3 Єѐ⇔NbS╟ӱ  [10, 11, 12, 13, 14, 31] 
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(Ϯ) NbS⁄ 

NbS╥Ϛ ╗ἤ ἘȲ ϠϚṆԝ Ӣ Ṇ ד ᾼѠᾎȲ 

IUCN(2016)ҏᾼ NbSứ ▐ȲҔᵶ NbSᾼứ ȳӭ ц 8 Є

⁄Ȳѿ ᵗ  NbS ѿц ứכғ ╟ NbSᾼ ȴNbSП

ӭ ֽϯȸ 

1ȳ NbS֯ס Єᾼῂ ╚ ȲẂֽ ȳḳ

ᵅȳῂ ȳϢ ȳ ׄԓȳѬׄԓȳ

о Ӣᾬֵ ἤ ҷȴ 

2ȳ NbSѿч╣ῂ ѝо ȳ Ӣ Ṇ ᾼ ἤȳḆ ϩц

ẁὢ ϩᾼѠהȲ ῂ ӭ ế’ Ϣ  ȴאַ

ⱢӘ NbSW ▐ȲIUCN(2016)ҏNbSϥЄ ⁄

(Principle)ֽϯȸ 

1ȳ NbSׂᴞ ’Ṏᾼ ц ⁄ȴ 

2ȳ NbSҠѿ Ἠ ֥Ẕ҃ ╟ȴ 

3ȳ NbS╥ ֮ᾼᴞ цѝоᴖḟứᾼȲҔ╗Ϡ ᾼȳӐ֮

ᾼếּד ϱᾼ῀ ȴ 

4ȳ NbS ẃеӂӂ ᾼῂ Ȳṳ‚ Ὑἤц ᾛ ⇔ȴ 

5ȳ NbS═Ӣᾬцѝоֵ ἤцӢ Ṇ ᾼ ϩȴ 

6ȳ ӣNbSᾼѐ⇔ЄЊⱢ֮ ᾼѐ⇔ȴ 

7ȳ NbSҠṳ ṜӴᵛҠṓᾼ ếӑẃԓѠ Ӣ ὢ ᾼ

П ᾼ ȴ 

8ȳ NbSⱢ ḟῂ ╚ ᾼ╜ ц ╟ ᾼ ֥ иȴ 

IUCN(2020)ҏ NbS ԓ Ȳ ╥Ϛ Ӧ 8 

(standard) ế 28 ╓ (indicator)כᾼᴞᶺ ᴷЏẓ(self-

assessment tool)Ȳӣѿќ═Ә ɎҔᵶ ȳ ếῂ ֣ɏế

ἤ ȲNbS ԓ ѿ NbS ứ ▐(Ҕᵶ NbS ứ ȳ

ӭ ế 8 Є ⁄)Ɫ ᴖכȲѿ‚ṿכғ ╟ NbSȲẒ῏

ἤֽ  3-4Ἤӱȴ 
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Ӑ ᴕ Ѭᵓ Ѭᵓ и (2019)ɦ NbS 

цԚ֝ ᴷ ɧה ᵫȲẔМ IUCN(2020)ҏ NbSԓ

(global standard)Ȳӣѿᵒ NbSᾼ ╥ᵡצ ֥ Ȳױ

ѻ NbS ȳ ếѐ⇔с ҏṆ ἤ ▐Ȳӭᾼ֯ὑ

ᵂⱢ NbSᾼ ᴕ╓⁮ѹ ẁⱢϚ Ἤ П NbS╥ᵡ

ẞ ᴞ ’ (IUCN)П ḖᾼЏẓȲ ȳ ӔṳḂ

Ẕ ӣ ṿ NbSᾼḟ Ḇẓ ὢϩȲ֝ Ḇ Ҡ‚כԓ

ṿӣ῏ῂ ἒױ Фד ȴ ҔᵶNbS ᾼϥЄ ế

Ẕ ᾼԚ28╓ Ȳֽ  3-5Ἤӱцῶ 3-1Ἤӱȴ 

 

ẃ ȸ  NbS цԚ֝ ᴷ  (ד110)ה

 3-4 NbS⁄ếԓ ᾼ ἤ 
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ẃ ȸIUCN(2020) 

 3-5 NbSԓ ᾼϥЄ цẔד Пѻ ῂ ╚  
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ῶ 3-1 NbS ᾼ 8 Є цẔ╓  

No. цẔ П╓  

1 NbS צ ῂ ╚  

1.1 Ԓᴕ ᵓ …῏ ≡ ᾼῂ ╚  

1.2 Ἤ ᾼῂ ╚ ᾼ נּ  

1.3 Ӵȳ ứ ṳứ ᴷ NbS Ἤ сᾼϢ  אַ

2 NbS ᾼ ᴕ ѐ⇔ 

2.1 NbS ᾼ ч ҏ ȳῂ цӢ Ṇ ᾼӻФᵂӣ 

2.2 NbS ᾼ ֥Ẕ҃Ф ╟ц  ᾼẦ֥֝ᵂ 

2.3 NbS ᾼ Ҕᵶ ╟֮ ѿҵᾼ ц  

3 NbS ẃӢᾬֵ ἤ цӢ Ṇ ᶙ ἤ 

3.1 NbS ᴩ ᾿ ч Ӣ Ṇ ᾓᾼ ѿц оѻ֪ 

3.2 Ӵȳ ứ ṳứ ᴷὙ ѹҠ ᾼӢ ֵ ἤ’Ṏכ  

3.3 цứ ᴷ NbS ᴞ ‍ᾼכ  

3.4 Ӣ Ṇ ᶙ ἤᾼ ṳ Ϥ NbS  

4 NbS ẓצ Ҡᴩἤ 

4.1 Ӵṳ  NbS ד ᾼ᾿ ц Ӑכ ȲẂֽ Ҁҏц ắ  

4.2 ẁכӐ ṅѿќ═ NbS ᾼשׁ ȲҔ╗ד ᾎ ế ᵗᾼҠ  

4.3 NbS ᾼҠᴩἤד ὑ Ѡ ╥֥ ᾼȲṳ цד ҵ  

4.4 NbS ᴕ ᾼ ֥ȲֽӀ ֣ȳе  ȳᴞ ἤ ẁ ֥ ᾼᴩ  

5 NbS ╥ ὑҔ ȳ Ὑế ᾼᾙ  

5.1 ֯  NbS ›Ȳ ứὙ ѹậ Ԛ ᾼ֫ цӨ ḟ ạѿẁἬצᵓ …῏ṿӣ 

5.2 … ὑФ ӂ ᾼ ȲЛắἤᵑȳד ȳῂ ֮ᴯ ѹ’ ᴰӖᴞӦȳṶ›ѹ
҉иᵫ῀ȳ֝ ᾼ  

5.3 ắ NbS ᾿ Ἠ ᾼᵓ …῏ȲṳṿẔ  NbS ╟ᾼἬצ  

5.4 ḟ ṳ֫ Ἤצ цắ ᵓ …῏ᾼ  

5.5  NbS ᾼѐ⇔ Ȳ∂Ӵắ ᵓ …῏Ԛ֝ḟ ᾼ ạ 

6 NbS ֯ ѻכ ӭ ═ ẁֵ Ȳ ᴩеӂᾼ  

6.1  NbS ╟ד ᾼ Ӑếᵓכ֯ Ȳṳᵫ῀’ ế ᾼḂ ╟ 

6.2 Ἥ Л֝ᵓ …῏֯Ё֮ ᾼ ᵓȳṿӣȳ Ҡ ԉ 

6.3 ứ Б∂Ӵᾼ’ ╟Ȳѿ ’ Ԛכ П ԈѹЛ  NbS ᾼ ứἤ 

7 NbS ᴩ  

7.1 NbS Ҡ Ɫứ ế ᴷᾼ  

7.2 ֯ NbS ╟ᾼӢỄ МȲ ṳ ╟ ế ᴷ  

7.3 ֯ NbS ╟ᾼӢỄ МȲ ӣ ᾼч ה ▐ 

8 NbS ⱢӘ ѹҠכⱢѻ☼ 

8.1 иṹ NbS ᾼ ȳ ╟ Ἥѿ ẃḂ  

8.2 NbS Ғ ‚ ╜ ▐ѿќ═ ѻ☼о 

8.3 NbS Ϣ ȳאַ ȳӢᾬֵ ἤếϢ (Ҕ╗ɦ ֥ ᴰӖ ᵓΩṕ(UNDRIP)ɧ) 
ד ᾼ цԓ ӭ Ἤצ  

ẃ ȸIUCN (2020)ȷѬᵓ (2021)ɦ NbS цԚ֝ ᴷ  ɧה
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ṅשׁ ᵫȲẔМ IUCN(2020)Бứ ẁᾼᴞᶺ ᴷЏẓ

(self-assessment tool)ẃ Ἤ ᾼ NbS ╥ᵡ ֥ IUCN ᾼԓ

Ȳֽ  3-6ȴᴞᶺ ᴷЏẓ ֫ ԓ 28 ╓ (indicators)ȲṼ

NbS╟ ֥ ╓ ᾼ ⇔ иȲԚи ⇔(strong)ȳ҉и(adequate)ȳ

и(partial)ἨЛṜ(insufficient)ҳ Ȳŋṳѿ ẃ ӱЛ֝╓

ᾼᾭ ȴ 

 

ẃ ȸIUCN (2020)ȷѬᵓ (2021)ɦ NbS цԚ֝ ᴷ  ɧה

 3-6 NbSԓ ᴞᶺ ᴷЏẓṿӣѠᾎ 

(ҳ) NbS Ẃ 

נ ῂ ὑѬ Ȳ∟֪Ựᴰ ắ

Л ᾼḳכ ᴖ ϩὑᾙѬṮ☻Џ ȲѿἏЏ Ѡᾎ

Ɫ╥ ☻ḳᾼ ḟѠ ȴᵀ֯ ᾼ№ ϯȲ‍ ἤѠ

ᾎắẞ ẃ ֵᾼ ᾃȲ Џ ѠᾎҵȲᶦ NbSᾼ Ϥӑẃ

ᾼᾙ МȲῺד х Ὃ ᴖ כ ֥ᾙѬṮ☻ц

Пᵅ ȴӭ› вБדצ ֵᵅ ╟Ȳ֢ Ӏ

╜ἈϷ ἤ₨Ӏ╜ Ȳ ᾼ╚ Ȳ Ṯ☻ȳ

Ѭ цѬ ḖȲ╜Ἀὑ1064דѣ5ѡ ứɦ› ∂
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ɧȲẔМɦѬ ∂ ɧ Ȳ Л Ѭȳ ֻѬȳ

ЛἢѬ ц ῺѬП Ѭ Ȳ֪ױ вӼֵצ ₤ᾼῺᴞ ḟ

ẂȷӐ ֵ Ѭ ᴞ Ѡ ╟Ȳ ὑɦϢɧȳ

ɦḳ ɧếɦ ɧ Ϯ Ȳ ḖẓӾ ᴞ ȳᴞ ѿцᴞ

ќ═ ᾼֵа Ȳֽ  3-7ἬӱȲṳ Л֝ ₤ПѠ

ẁ∟ П ᴕȲḆֵᾼ ҵ ẂȲ ṓ  ҳȴ 

 

 3-7 NbSӣ Ѭ ֵа  
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ϡȳ ᾈ☼֮ Пᴞ Ѡ 

ҡᴟЭȲѬ ᾼҠӣἤ Ϣ ᾼ ᴟ׀ếӢאַ ȲậѬᾼ

―ᵓἤϚ᾿╥Ϣ ֯ᾈ☼֮  ῺứỰᾼḟứἤ֪ ȴ ᴖȲ ṷ Ὼ

ᾈ☼ᾼỰᴰ ᾼ ȲẂֽ☻ѬȲ֯ӑẃᾼ ếῂ

ἤϯȲ ṷ Ҡ Ḇẓ№ ἤȴ 

ⱢϠҒ ᾈ☼֮ ᵮן☻Ѭғ ᾼ ϩȲ ᵅ☻Ѭ Ȳ

ᾈ☼ ẞḆ ᾼ МȲѿḂ ☼ ᾼғ ȴ֪ױȲ

ѻ ᾼ NbSД ╟Ȳᵛ⌠ ☼ ɎҔ╗’ԓ ɏȲ╥ Ẕ҃ NbS

╟Ɏּֽמ Ὥԛ ế ֮⌠ ɏế ╟Ɏֽ∂ ЁṮ☻ ╟ɏ

֥ṿӣᾼȴ ϠҠѿ ẞ ḳ ὨȲ֝ Ӽ сӢᾬֵ ἤц

ἤȴ 

IUCN(2016)ᵫМ╓ҏNbSБ ᾛ ӣὑ֢ᴩ Ȳ ϚṆԝ

ῂ ȴNbSД ╟Ҡ ậֵ ᶮהȲẂֽȸ 

(Ϛ) ֮ế☼ ⌠ цӘ Ȳ Ἠ‚ ế Ӣ ȳ

ᵅ☻Ѭ ȳ ẁ ế ȷ 

(ϡ) Ὥ’ Ȳ‚ ế ׄԓȳ Ϥȳן֮ о ế

ϩѿцӢᾬֵ ἤȷ 

(Ϯ) ḅ֮⌠ ȲҒ Ѭׄԓȳ ֮Ӣ ếὂ о ᾼ ϩȷ 

(ҳ) ֯₨Ӏ М ᴥ ╟Ɏֽ ȳ⅞ ῧ ȳᴩ ȳ

☼ ɏȲḂ Ὲ ȳќ═ Ѭ ȳ ю​Ѭ ☼ếѬᴆ

╬ȳ ỰӖᾼӢ♄ ȷ 

(Х) ᵓӣ ȳּמ ὭếḶ ᴞ ᾘ ╟Ȳ’ ᾘ ֮

ếῂ ᵍắᾘ ☻Ѭᾼ Ȳṳ ю ӂ ϱсᾼ ȴ 

ẔМᾼѠ ϚᴟϮӔ╥ ֥ ӣὑᾈ☼֮ П NbSД ╟ȴ 

Ӑ Ϸ ϯ П Ẃׁשṅ ∟ ᴟῶ 3-2ȲҠѿ ֮

Ẃ вᾈ☼ ἬṿӣП NbSД ╟ȴ 

ᾈ☼֮ ṿӣ NbSД ╟╠ ὂ ☻Ѭḳ Ȳṳѹ Ḃצ Ѭ

цӢ ғ ֵ Ȳ ẂМṿӣПД ╟Ҕᵶ☼
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⌠ ȳ∂ Ѭ ֮ế Ӣц Ὥ’ ȲꞋ ֥ IUCN(2016)

ҏП NbS ⁄Ȳṳ ֵ ╓ ẃ ᴷ Ȳֽῶ 3-3Ἤӱȴ 

ῶ 3-2 Ẃׁשṅ NbSД ╟  

Ẃ֤  NbS ӭ ᾈ☼  ḟѠ  

ἮѝᾈȲ

ᵌҖ  

Ḃ ᾈ☼

֮ṳ

ᾈ☼ế ֮ 

1.ᾈ ⇔Ғ ế

Ғ  

2. ֮ᾼ ⇔ế

ֵ ἤᵅ 

1.ᾈЎ⌠ (Ὂ ) 

2. ᾈ☼ Ẕ  ᾼ☻ӛ

 

ṙ ᴞ ☻

Ѭ Ȳ

ᵄ  

☻Ѭ ð

ṙ ῂ ч

Ӣ☻Ѭ 

1. и ☻

ḳ  

2. Ѭ ▐╓҆

ᾭ  

1. ֮☼ ╟(RAFs) 

2.Ḃ ḋвᾼ Ѭ  

The Bowmont 

Catchment(

ᾈ Ẕ Ѭ ) 

☻Ѭ

ᾈ☼ᶮ Ḃ  

1.☻Ѭ  

2. ḛ ᾬ  

1.ELJ ⅜  

2.֯ ᾈỴế☻ӛ Ԛ Ϡ 53 

е ᾼ ӢὭ֮ 

Mayes Brook river 

restoration, 

Mayesbrook park, 

east London(

Ӂ ᵌᾈ Ȳ

Ӂ ᵌе

Ȳὧ ) 

ϩ 

1.☻Ѭ  1.ᾈ☼  

2. Ғ Ѭ  

3.Ә ₨Ӏ ѬṆ (SUDS)  

Mill Brook 

Tattenhall, 

Cheshire(ᴏ Ӂ

ᵌᾈȲ ֧Ȳ

) 

֮

☻ḳ  

1.☻Ѭ  1.ᴞ ☻Ѭ  (NFM) ᶾ ȸ
∂Ϡ 1.5е ᾼ ᶩế

֮ ֮ 

2.ׄ Ẓ Є₤Ѥ Ḋ ȸ
Ғᾈ ⇔ 

3. Б Ѭ ֣⁮ 55ᴏ 

Chelmer Valley 

Local Nature 

ReserveɎй

Ṗ ֮ᴞ ’

ɏ 

☻ӛ ֮Ḃ

 

1.☻Ѭ  

2. оᾈ☼Ӣ  

1. ᵅЁ  

2. Ғᾈ  ⇔פ

3. ֮ 

4.Ḃ ᾈ ế П ᾼ ἤ 

5. ю█ṷ֮ѠᾼᾈỴị⇔ȸ

Ғ ȳ ᾬếὖ ᾼҠӣ

֮ 

Rio Claro, Brazil

Ɏṭ ⅎἮ Ȳ

ђᴫɏ 

Ӣ

Ѭ Ḃ  

1.  Ԅשּׁ⇔

2.Ѭ ϯ  

3.Ѭ ЛṜ 

1.∂Ӵ Ὥᾎ цѬ ╜ ȸ
PESɎPayment for ecosystem 

servicesɏ ạ 

דּ Ἦֵא■Ὥ

-қШἮᾌ

ᾈ 

ᵅ☻Ѭ Ȳ

⌠ Ӣ ғ  

1.☻Ѭ  

2.☻░☼ Є 

3.Ӣ ғ  

1.Ὂ ϢЏ Ỵ 

2. ᵅᾈỴ ⇔  

3. +ᴃМ∂ Ѭ ֮ 

4. Ѥ 
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ѡӐ ₨ Є

Ӏ- ᾋ ֮ 

֮ế ӥ

Ғ Ӣᾬֵ ἤ

’ ȳṮ☻ế

֮  

1.☻Ѭ  

2.Ӣ ’ ( ֮ц

ᾬ ) 

1.Ә (ҍủ ☼ӥ) 

2. ẓṮ☻ц’ ế⌠ צ

ғ ᾼ ╟( ӣ Ё ỴṳЛ

) 

‍Ӵכ.3 ᵓ Ṏ 

⁮ Ỵᾼ

ɎSolentɏ֮  

Ỵ Ṯ☻ ạ

Ầ֝Ѡ  

1.☻Ѭ  

2. ếᾇ

о 

1. Ỵ ạ Џ  

ῶ 3-3 NbSẂ  

ᾈ☼  Д ╟ Ѡ כ ᴷ 

1.☻Ѭ  

2.Ѭ  

3.Ӣ ғ  

1.ᾈЎ⌠ (Ὂ Ἠ ᵅ ȳ

ᾈ ц ( ☻ӛ )ȳ⌠

ᾈ ) 

2.∂ Ѭ ֮ 

3. Ӣȳ Ὥ’  

4.ḅ֮⌠  

5.Payment for ecosystem services 

6. Ỵ ạ Џ  

1.☻ ☼ ȳ Ѭ ȳ Ѭ  

2. ֮ ȳ ֮ ц  

3. Ѭ ▐╓҆( ) 

4.Ѭ ╓  

5.Ӣᾬֵ ἤ 

6.Ӣ Ṇὢ (Ҕᵶԅ ц

Ṏғ ) 

7.  

ẃ ȸӐ  

ҵȲױ ᴕ ☺ (Environment Agency)֯ Working with Natural 

Processes ï Evidence Directory(2018)ᵫМѿ☻Ѭ ếӢ Ṇὢ ᾼṔ⇔

ҏ ԝ ᾼ WWNP ╟Ȳֽ  3-8ἬӱȲ Ὑֵצ ᾼ NbS ╟ ’

ȳ⌠ ế ☼ ȳᾈ☼цӛ ӂ ᾼᴞ ғ Ȳ֯ ᾈ☼֮ П☻Ѭ

ᾼ֝ ȲⱢ ếϢ ẃֵ ᾼֻ ȴ 
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ẃ ȸCaBA ( ᴔ ) 

 3-8 ᴞ ֝Џӱ  - ẞ ◦ 
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4 ҳ  NbS Ϥ☼  

Ϛȳ NbS▐ Ϥ☼  

Ӑׁשṅ ᴞ Ѡ ᴷ ▐Ȳ ҏϚ Ṇ оᾼ Ϥ☼

ֽ  4-1ἬӱȲ ☼ Ṇ ẞ ᴷᾼ֢ ◕Ȳ ẁᶙ

ᾼḔ ѿ ӭ ☼ ᾼḂ ȴ ԒȲ֯ɦϠ Ṇ ɧ ◕Ȳ

ᵓ ד ῏ȳ☼ в ѿцד ᾼῂ ╚ Ȳ֝ ӭ ☼

ᾼ￼ Ȳѿԓ Ϡ ☼ ד ȴ Ȳ֯ɦ ứḂ

ӭ ɧ ◕Ȳ ứ☼ вᾼѻ Ȳ ứᾙ Ȳṳ Ӵẓ ᾼ

Ḃ ӭ ȴ ϮḔⱢɦạ ᴩ ɧȲ ֥ᾼ NbS ╟Џ

ẓ ד Ȳ ֥֮Ѡ ᴥ ᴩ Ȳṳ Ӵ (ѿӐ ⱢẂȲ

ד110 ) ᴩ ᴷ Ԓ ᶧ ȴᵻ ∟Ȳ֯ ɦ ╟ᴩ ɧ

◕Ȳ∂Ӵ ạȲ ’ ᾼ ᵓ Ȳ֝ Ӵч Ө

֥ḟ ạȲṳẓ ╟ NbS ╟ế ạȴ ∟Ȳ֯ɦ

ᴷɧ ◕Ȳ ᴷ ╟ᾼ ╟ ᾓȲ ’Ḃ ӭ Ȳṳכ ᴩῂ ȳ

ц оᾼиέȲ‚ ᵓ ד ῏ Ȳ ἤ ’

═ Ḃ Ȳṳе иṹ Ὠȴכ ☼ױ Ȳ Л ᴞכ

Ѡ֯ӭ ☼ ᾼ Ȳ ⱢӑẃẔ҃☼ ᾼ

ẁ ᴕȴ  4-1ᾼϚ Ɫ֯ NbS Ȳ҃Л╥Ϛ ֣

ᴩᾼḔ Ȳצ ч֣ ᴩȲẂֽ Ṽ ᴩ ᾼ֫ ᴩ Ȳ

ֽ МἬӱȲɦạ ᴩ ɧצ ɦ ᴷɧᾼ Ὠ

ᴩ ȴ 
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 4-1ᴞ Ѡ Ϥ☼ ХЄḔ  

ϡȳ Ϡ Ṇ  

֯ɦϠ Ṇ ɧ ◕ȲⱢ ֮ Ṇכ ᾼԓ Ȳ ӣѿϯѠ

ᾎếḔ ȸ 

(Ϛ) ɔ …Ϣ ᵑ ȸ 

ᵓӣᵓ …ϢиέЏẓɎֽᵓ - ȳSWOTиέ ɏ

ᵑṳи ☼ вᾼѻ ᵓ ד ῏ȲҔ╗╜Ἀ ȳ ֮ῂ ȳ ’

цԍ ȴױ М ᴩ ȳ ẪἨ Њ Ȳן Л֝

ᾼ ḖȲ ’ Ϥֵа ṓȴ 

(ϡ) ☼ ῂ ╚ ᾼ ȸ 

ӭ ☼ Ȳᵓӣֵ ֽ ҭּנ ȳׁשṅѝ ȳ֮Ѡ ᵫ

ц╜ ѝԈȲṆ о ᾼѻ цῂ ╚ ȴṿӣ֮

Ṇ ɎGISɏ ᴩῈ иέȲצᵗὑứᴯ Ȳṳ

ḳ ế ֮ ᴩҠ о ӱȴ 

(Ϯ) ￼ иέȸ 

ԓ Ҕ╗Ѭѝȳ֮ѝȳӢ цЁ֮ᵓӣ Ѡ ᾼ￼ Ȳ

ṳ ᴩῴḔ иέѿ ☼ ἤȴ∂ ֥ ȳ ᶾ

֮ ▲Ȳ ’Ἤ ᾼ ἤц҅ῶἤȴ 

(ҳ) ד ╜ ᾼ ȸ 
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ṳиέӭ ☼ ᴩἨ ҟᾼד ɎֽṮ☻ȳЁ֮ᵓӣ

ȳ’Ṏ ӭ ɏц╜ Ȳ Ẕכғ ╚ Ȳѿ―֯NbS М

Ϥ ╜צ ▐ṳ ᵍ Ἠ  ȴטּ

(Х) ֥ ֵѐ⇔иέȸ 

ϱ ẞᾼ ᴩ ֥Ȳṳ ᴩֵѐ⇔Ɏֽ ȳ☼ ȳ

☼װ ɏᾼи иέȲѿ ԓכ Ϡ ȴ֯ױ МҠ ӣ ┤

цֵ иέᶾ Ȳ ’ ֪ ᵑȴ 

ѿϱḔ ᾼ ᴩȲׁשṅ Ϥ ӭ ☼ ᾼ

ếῂ ᾭᾓȲⱢ∟ ᾼᴞ Ѡ ╟ ╟ ứ ᾼ῀

Ȳ דṅᾼּשׁ’ ἤế ӣἤȴ 

 

Ϯȳ Ḃ ӭ  

֯ɦ ứḂ ӭ ɧ ◕ȲⱢ כ ᾼӭ ứȲ Ṽ ѿ

ϯḔ ếѠᾎȲѿ ’ӭ ᾼּד ἤȳ ἤцҠᴩἤȸ 

(Ϛ) Ԓ ᶧ 

֯ ứḂ ӭ ›Ȳ Ԓ ế Ԓ ᶧᾼѠהȲ ứ

йἨ Єᾼ ếῂ ╚ ȴױḔ Ҡѿ ӣֵ ⁄ḟ и

έɎMulti-Criteria Decision Analysis, MCDAɏȲẂֽ иέᾎɎAnalytic 

Hierarchy Process, AHPɏἨ о ֥ ɎFuzzy Comprehensive 

EvaluationɏȲѿ оế ᶧ֢ ᾼ ἤ ȴ ᾼ ὑ☼

вᾼ ᾓȳᵓ …Ϣᾼ Ḗѿц  ӭ Ȳѿ ’ ứᾼ

ẓדּצ Ṽ ѹ ֥ Ḗȴ 

(ϡ) ứḂ  

Ὑ ᾼḂ ҠѿⱢ ӭ ứ ẁѠ֣ȴḂ ╥

ӭ ☼ ӑẃ ᾭ ᾼ Ȳ ᴞ Ѡ(NbS)֯ ☼ М᷊

ᾼṔᴥȴ ứ МҠ ӣ ה Ȳ ѻ ᵓ ד

῏ ṳԚ֝ạứ Ȳ ’Ẕ ֥ῂ Ӣ ḖȲ
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ᾼ҅ῶἤế  ȴ ṅשׁ ӱȲ ה ứҠ с

ӭ֯ ╟ Мᾼе ќ═⇔ Ầᵂ  ȴ 

(Ϯ) ạứẓ ȳҠ ᾼӭ  

ὑὙ ᾼ Ȳ ϚḔạứẓ ѹҠ ᾼӭ ɎSMART

⁄ȸSpecific, Measurable, Achievable, Relevant, Time-boundɏȴ ṷӭ

NbS֯☼ вᾼֵ ȲẂֽ ю☻Ѭ ȳ сӢ Ṇὢ

ц‚ ῂ ἤ ȴḕ ӭ ҔᵶὙ ᾼ╓ ế ᴷ Ȳ

ṳ ֥ ׄ Ȳ ’ӭ ᾼ ếכ о ᴷȴ ѿ Ὠ

Ɫ ֣ᾼӭ ứѠה צ с NbSᾼ ╟ цכὨ ᾼ

Ὑ⇔ȴ 

(ҳ) ֥ ∂  

ᴞ Ѡᾼӭ ứ ц דּ ȳӢ ȳῂ ֵ דּ

ᾼ῀ ￼ Ȳ֪֯ױӭ ứ М ֥ ∂ ȴҠѿ

ἨЏᵂᵽȲ Л֝ ᾼ Ḃ ӭ ᾼҠᴩ

ἤȳ ἤếҠ ᾼ ҏ∂ ȴױѠᾎЛ Ғӭ ᾼ

ἤȲ ‚ ֢ דּ ᾼ῀ ӻ☼ȲᶮכḆҒԓ ᾼḂ ȴ 

(Х) ᴩӭ Ҡᴩἤ ἤиέ 

֯ ứӭ ›Ȳ∂ ᴩҠᴩἤ ἤиέȲѿ ’ӭ ֯ᶾ

ϱҠᴩȳ ϱҠќ ȳѹẓ  ἤȴҠѿ иέἨ

ᴷᾼѠהȲ ӑẃҠ ӭ ᾼכ ֪Ȳֽ ȳ

Ԉȳ╜  ȴױḔ ṅשׁ ֯ӭ ứ› ᴕ Л

ứἤ֪ Ȳ сӭ ᾼ Ҡᴩἤц ἤȴ 

(г) ѝԈо е Ὑ⇔ 

ӭ ứ ԓ ѝԈоȲҔ╗ ᾼṼ ȳ ứ

ᾼ ȳӭ ạứᾼ╓ ế ȳ ṓ ֥ᾼ Ȳ ’ḕ

Ḕ ẓ דּ ế Ὑ⇔ȴ ṷѝԈ֣е Ἠד ᵓ ῏

е Ȳѿ‚ Ὑ⇔Ȳṳ ’֯ӭ ứМᴕ ϠֵѠᵓ ȴе

ᾼѝԈо се ᴞ Ѡᾼ‒ԉȲṳⱢ∟ ╟ ẁ

ᴕȴ 
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ϱ ѠᾎȲׁשṅ ɦ֯ ứḂ ӭ ɧ ◕ ֮ ᴩӭ

ứȲ ’ӭ דּצ╠ ἤϭẓ Ҡᴩἤȴ ᾼḔ ᴞ

Ѡ֯ӭ ☼ ᾼ Ὠế ἤȲⱢ∟ ᾼᴩ ứ ᾼ ȴ 

ҳȳ ạ ᴩ  

ὑױ ◕ȲӐ њạứẓ ᾼᴩ ȴ ԒȲҠ ᴕӐ

П NbS(ᴞ Ѡ) ╟Џẓ Ȳ Џẓ Ҕᵶֵ ѻ☼ᾼ NbS 

ȲⱢ Ḃ ӭ ẁ ᾼ ќ═ȴ ῏֯ ᴩ

Ȳ ԓ ᴕ ῂ ȳӢ Ṇ ế Ѡ ᾼӻФ Ȳѿ ’Ѡ

ᾼ ֥ ȴ Ҕ╗ ᾭ ᴩ ᴷ(110ד )ѿц

ᾼиέȲ Ϣ ᾼאַ сȳӢ ֵ ἤᾼ’Ṏ ὨȲѿц ԓ Ә

ӭ ᾼ ֵ ╓ ȴ 

Ӑ ᵑ Ṯḳ ḳ Ӣ Ṇ о ῂ ╚ Ȳ ӣứ

▐иέה ếᴞ Ҡ ⇔иέ ᴩ ᴷȲⱢ∟ ᾼ ╟ ẁҠ

ᾼ ᴕṼ ȴ֝ Ȳ ῏ ֯ᾼכӐ ן Ȳṳ

╟ цẔỂ ᾼ ᴩ ȴ֯ ᴩ ᾼ МȲ

῏ ᴕ Ẕ҃Ф ╟ȳЛ֝  П ᾼẦᵂȲѿцֵаᾼ  ẃ

Ȳѿ ’ ᾼ═ ȴ 

Ɫ ẁḟ ῏Ḇẓ ᾼ ᴕṼ Ȳạứᴩ ֵ Ѡ

Ȳ Л֝ ᴩ ѩ ȴ ᾼѩ Л ԓ ӱ֢Ѡ

֯ ϱᾼ Ȳ דּ иέ о ὨȲ ḟ ῏֢֯ Ѡ

П ҏד ֥ ѹẓ ᾼ Ȳ ᴖ ’ᴩ ᾼ

ḆҒҠᴩếẓצ Ὠȴ 

(Ϛ) ᴷ ▐ 

Ӑ ὑ ҳ Ϛ МȲ ҏᴞ Ѡ(NbS)Ϥ☼ ᾼХЄ

Ḕ Ȳṳὑ ϮḔ ɦạ ᴩ ɧМ П ᴷ ▐

ֽ  4-2ἬӱȲѿᶙ Ϥ☼ ȴ М ▐П ӭᾼ֯ὑ ẁṆ

оᾼ ᴷѠᾎȲӣѿ Л֝Ѡ ֢֯Ѡ ᾼ ȴ  4-2МҔ

ᵶ ὑṮḳ ḳ ȳӢ Ṇὢ ȳῂ ц Ӑᾼֵכ ᴕ
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Ȳ֯ס ᵗḟ ῏ ϤϠ ֢ Ѡ ᾼ ֯ Ȳѿϯиᵑ

Ὑȴ 

ᴷ ▐ҔᵶѿϯḔ ȸ 

1. ứׁשṅ ȸ 

ꜜứׁשṅᾼиέ ế֮ Ȳѿ ṅשׁ’ ứᾼ

Ἠ ᴩȲṳ ὑ Ɫ ᾼ֪ ȴױḔ Ҕ

╗Ϡ ֮ᾼӢ ȳῂ Ḗȳ ᾭᾓ ȲⱢ∟ ᾼ

ᴷ ứ ȴ 

2. ֢ Ѡȸ 

ҏ ֥ ᾼֵ ḟѠ ȲҔᵶᴞ ѠɎֽ ֮

Ṏȳᾈ ⌠ ɏếЏ ѠɎֽᾈ ȳ∂ Ѭᵓ

╟ɏȲѿ ṜЛ֝ᾼṮḳȳ ’ếῂ Ḗȴ֢ Ѡᾼ

֮ᾼ ế ᴩҠᴩἤиέȲ ’ ᾼѠ

Ӕ ḟ ȴ 

3. ҭ  (s0)ȸ 

ן ֮ᾼ ҭ ȲҔ╗Ё֮ ȳѬѝ ԈȳӢᾬֵ

ἤ ȲⱢ ẁ ᴕȲѿᵓὑ∟ ᾼѠ ế

ѩȴ ד110) )Л ч╣ ›Ӣ ᾭᾓȲ

ᵗ ҟᾼ ȲᵂⱢ∟ Ѡ иέᾼ

ȴ 

4. ҅Ѡ ȸ 

ѿ ד110) )Ɫ Ȳ ֥ ֮ Ḗᾼ ҅

Ѡ ȲҔ╗ᴞ Ѡ (s1) ếЏ Ѡ (s2)ȴᴞ Ѡѻ ᵓ

ӣᴞ Ӣ Ṇ ᾼ ғ Ȳֽ ֮ȳ ֮ ȷᴖЏ

Ѡ⁄Ҡ цϢ ╟ẃ ạѬ☼ȳṮѦЁ – ȴ֢

Ѡ ֯ ӂ Ṯḳ ȳӢ ӐȲכ כ

ֵѠ Ḗᾼ᷉ ȴ 

5. Ӧ цἬ ȸ 
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֥Ἤצ ᾼῈ ȲֽЁ֮ᵓӣ ȳ֮ᶮ ȳ

иӁ Ȳṳן Ɏֽ ​ ȳ ȳѬᴯ ɏȲѿ

ќ═∟ ᾼṮḳếӢ иέȴױḔ ᵗὑצ ᾼ

ᶙ ἤếϚ ἤȲṿиέ ὨḆẓ ᴕ ȴ 

6. Ṯḳׄԓиέ (A) ếӢ Ṇὢ иέ (B)ȸ 

֯ Ѡ ᶙכ∟Ȳиᵑ ṮḳếӢ ẒѠ ᴩ

ᾼиέȴṮḳׄԓиέѻ ὑ ḳ ὨȲֽᾈ Ё

֮☻ӛ ᵅ Ȳṳὑ ∟ ҏׄԓ… ẁḟ ῏

ᴕȷӢ Ṇὢ иέ⁄ ὑᴞ ᾼӘ ᵓӣế

Ӣ Ṇ ֵ ἤȲֽ ȳ׀ ֮₇ ȴױҵȲ

ῂ ᴩ Ȳ ẞӢ Ṇὢ оȳ оП

ғ ȴ Ẓ иέ ẁЛ֝ Ѡᾼ ȴ 

B Ӣ иέҔᵶЛ֝Ѡ ṿӣ ҭ ц ₤

ӑẃЁ֮ оᾼ ȴֽ  4-3ἬӱᵛⱢѿ CA-Markov

ⱢẂ ᵂПứ Ӣה иέȲ☼ ԒᵓӣMarkovи

έ ҭЁ֮ Ȳԛ ֥CA-Markov₤ ᴩӑẃ Ȳ

ӢכҠ ᾼЁ֮ иӁȲ ṷ ᵂⱢ∟ Ӣ Ṇ

иέᾼ ȴ 

ҫϚѠ Ȳ Ӣה иέֽ  4-4Ἤӱȴױиέ☼

П иכẒ ◕ȸLevel1Ὲ ѿц

Level2Ӣ ȴ☼ ֽϯȸ 

a. Level 1 Ὲ ȸ 

ᴕ Ὼ Ɏֽ3x3ȳ5x5ȳ7x7ɏ Ὼ

Ɏֽӂᶁ ȳ ɏȲѿіϤ Ȳ Ὲ

ϱᾼ ἤȴ 

b. CA-Markov ₤ ȸ 

ṿӣ ҭ ᴩ ₤ ȲӢכ Ȳṳ

₤ ᴩ Ȳѿ ⇔ȴ 

c. Ё֮ Ѡ ȸ 
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ҭ ד110) )ц Л֝Ѡ Ȳ ᴩӑẃ

Ё֮ ᾼ Ȳᶮֵכ Ҡ ἤȴ 

d. Level 2 Ӣ ȸ 

Ϥ֪І ᴩЛ ứиέȴ ֽInVESTᾼ

׀ Ȳѿ Ӣ МᾼЛ ứἤȴ 

e. Ӣ ᴷȸ 

Ϥ InVESTЏẓȲ ᴩ ֥Ӣ

ᴷȴ 

7.  NbS ᴷȸ 

∟Ȳ ֥֢Ѡ Мᴞ ⱢӐᾼ Ѡ (NbS) Ȳ

ȳῂ ếӢ Ϯ ᴩ ᴷȲѿ ứḕ Ѡ ᾼצ

ἤếҠᴩἤȴ ᴷᾼ Ὠ Ɫḟ ῏ ẁ

ᴕȲ ╠ ֥Ӣ ’ ϭ ῂ ḖᾼѠ ȴ 

 

דиέה ὑứ иέה ẁḆҒ ♄П ▐ȲҠѿ

Ӣ Ṇ М֢ ֪ ᾼ ἤȴ ὑЁ֮ ὨȲ

ϚḔиέḕ Ѡ ϯᾼӢ Ȳ Ӣ ц ╓ ȴ

ПӢ Ṇὢ ᴷЏẓцЁ֮ ₤ὑ ҳ ҳ ϡц

Ϯ◕ ᴩ ȴ 
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 4-2 NbS ᴷ ▐ 

 

  4-3ứ Ӣה Ṇὢ иέ☼  
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 4-4 Ӣה Ṇὢ иέ☼  

 

(ϡ) Ӣ Ṇὢ ᴷ 

ӐЊ Ю ֢ Ӣ Ṇὢ ᴷЏẓцẔи Ȳ֯ס

ᵗḟ ῏ ế Л֝Ӣ Ṇ Ἤ ẁᾼֵ оὢ ц֢ ᴷ

ЏẓПṿӣ Ȳ ᴖⱢӢ ế ẁṼ ȴ 

1ȳ Ӣ Ṇὢ ᴷЏẓ Ю 

ṤЭⱢѦȲ Бצ ֵӢ Ṇὢ ᴷЏẓ ᾛ ӣὑ

֢ ṅȲᵀ֢Џẓשׁ ἬҔᵶᾼ ᴷ╓ Ἤצ Ȳ֢Џẓ ֝

ֽῶ 4-1ἬӱȴѿϯЮ ѻ☼ЏẓцẔẃ ȸ 

a. TESSAȸ 

ӦBirdLife InternationalȲTESSAɎToolkit for Ecosystem Service 

Site-based Assessmentɏ ᾃὑ֮ѠἤếЊ ᾼ ᴷȲṳѿứ

ἤ ứ ᾼ ֮ ן ⱢѻȴTESSAѻ ѿϯғ ȸ 

* Ϯ Ӣᾬᾬ ֪ІȸЁȳѬȳӢ ֵ ἤȴ 
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* ẁ ᴷԓ ȳṮ☻ȳѬẁ ȳѬ₇ Ḃ ȳ Ӣᾬן

ȳ ᾬן ȳᴞ Ἁ ɎNature-Based Recreation)ȳ

ȳ Ỵ’ ѿцѝо’  

*ѿḟ Пᶮה ᴷЛ֝Ӣ Ṇὢ ᴷП  

* ẁֽᴶ Њ вɎsite levelɏ֢Ӣ Ṇὢ П Ȳ כ

Ӣ Ṇὢ ᴷᾼ╓⁮ 

* ẁЛ֝ Пῂ ᴷӢ Ṇὢ ᴷ╓ Ȳṳ ẁ ὑ֮Ѡ

֯Пῧ ếᵓ ȴ 

b. ARIES 

ARIES(ARtificial Intelligence for Environment & Sustainability) ╥Ϛ

Ὅ Ở ᾼӢ Ṇὢ ∂ ӂүȲӦЄ ȳ‍╜Ἀ ế╜Ἀ

ṅϢשׁ ᾼכ ֥ ᴞ2007ד Ở ȴ

IPBES(Intergovernmental Science-Policy Platform on Biodiversity and 

Ecosystem Services)ῶӱARIESЏẓ֯ס ḟӢ Ṇὢ ṅếשׁ

ӣМᾼ ֵ╚ ȴARIES ӂүҠѿ ế ᴩֵ ₤ẃ оṳ

Ӣ Ṇὢ ẁᾼ֢ ֣ȲҔ╗Ӣᾬᾬ Ӣכȳ☼ ѿц

ắ ῏ᾼ ậȲṳ ӣὑԓ ἤẞ֮Ѡἤᾼֵѐ⇔ᾬ ȳῂ ц

ȴ 

ARIES ӂү ֥ϢЏ ḟ ⁄ȲṿẔ ᴞ ҒἨ

ԈȲṿ ὨḆⱢ ѹὔὑṿӣȴױӂүṿӣṙ ∂

ế қ♠ ẃ ẁ ₤ ҏᾼЛ ứἤᴷ Ȳ֝ ќ═

ế ᾼ∂ ѠᾎȴARIES Ɫ ṿӣ῏ ẁ Џ

ẓȲṿẔ ᴞứ ṳ ֵ о Ȳ Ә ἤ∂ ᾼ

Ầᵂ ȴ 

c. ESR 

ESRɎCorporate Ecosystem Services Reviewȷԍ Ӣ Ṇὢ ▲ɏ

Ӧѷꜜ ṅἬɎWRIɏשׁ ȲṳӦMeridian InstituteếѷꜜӘ

Џ Ṷ ɎWBCSDɏẦᵗᶙ ȴ Ѡᾎ ẁԍ Ϛ Ṇ о

▐Ȳ ᴷẔ Ӣ ṆᾼṼ ц Ȳ ᵗԍ Ӣ Ҡ
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ẃᾼ ȴ 

ESRҠѿ ᴷԍ ֵ֯ Ӣ Ṇὢ ϱᾼṼ ȲẂֽѬ ȳ

Ὥ ₇ȳ ȳ ạцЁ ’═ ὢ ȴһ ᵑ ֯

ᾼ Ɏֽẁ ȳᾎ√ ϩȳ₇ ᶮ ắ ɏц

Ɏֽ Ӏ ȳ╜ ȳ с ṿӣ ɏȴ 

d. InVEST 

InVESTɎIntegrated Valuation of Ecosystem Services and Tradeoffsɏ

╥Ϛ Ӧᴞ Ӑ ӭɎNatural Capital Projectɏ ᾼ

ᴷЏẓȲẓ דּ⇔ ￼ ќ═Ȳ ᾛ ӣὑԓ ᾼӢ Ṇ ὢ

ȴKẔ ӦҭОᴵЄ ȳὙҼ Є ȳѷꜜᴞ   ɎWWFɏȳ

ѿцЄᴞ ’ Ầ ɎThe Nature Conservancyɏ ṅשׁ׆ ế’

Ṏ ֥ѻ ȴ 

InVEST֯ М ӣ ᾼӢ ế֮ דּ ɎGISɏѠ

ᾎȲṳ ὑЄ ᾼּד Ὠếכṅשׁ ᴩ ₤ ∂ế Ȳṿ

Ẕ ֮ оṳҠ оӢ Ṇ ὢ ᾼῈ иӁ ȴ

InVESTᾼ ї ֯ὑẔֵғ ἤế о Ȳ ȳѬ׀

ȳЁ ’═ȳ ֮ ֵ Ӣ Ṇ ὢ Ȳṿӣ῏Ҡ

ứ Ḗ ♄ ẃ ᴩ иέȴ 

ᵂⱢϚ ЏẓȲInVESTᵍ ѹҠ Ȳṳ צ ᾼӣљ╓

⁮Ȳṿ ꜜ ӣϢ ὔϱњṳ ᴩϡװ ȴױҵȲ

InVESTќ═ֵѐ⇔иέȲ ẞ ᵑᾼ Ꞌ ӣȲ

ч╣Л֝ѐ⇔ϯᾼӢ Ṇ ὢ иӁ ȴ 

Џẓᾼ ӭᾼ╥ оӢ Ṇ ὢ ᾼ Ȳ ╥

ἨӢ ╓ ᵧ Ȳᶁ ẁẓ ќ═Ȳ ᵗḟ ῏֯╜ ạứ

М Ӣ ȴInVESTӼ ᴩ ếֵѠ ѩ Ȳ ӱЛ

֝ Ѡ ᾼכӐ Ȳṳᴕ ֵ ὢ ᾼ Ầ֝

Ȳ ẁ צ ᾓϯᾼ оḟ ќ═ȴ 

InVESTᾼ ҏ ὨҠ ӦGISᴩῈ Ҡ оȲṿӢ Ṇ ὢ

ᾼиᵉ ᾓ᾿ ᵧ Ȳ ᴷ Ὠᾼὔ ἤế Ὑ⇔ȲѠ―֣ᵓ
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ד ῏ ӱȲ‚ ḟ ᾼ ȴ 

InVESTЛ ╥Ϛ ӣЏẓȲӼ╥Ϛ ד ế ᾛ ӣᾼҠ

ṅӂүȲⱢḟשׁ ῏ ẁϠҠ оᾼӢ Ṇ ὢ Ȳ Ϛ

Ḕ сϠẔ֯ ’ ế╜ ạứМᾼҠ‒⇔ ӣἤȴInVESTᾼ

ֵ оғ ế ᾼּד Ṽ ȲṿẔכⱢᴞ Ѡ(NbS)

ḟ МЛҠἨ ᾼ ᴷЏẓȲ֯ ‚ Ӣ ’ ῂ ᾼẦ֝

М᷊ Ṕᴥȴ 

e. MIMES 

MIMESɎMultiscale Integrated Model of Ecosystem ServicesȲֵѐ⇔

Ӣ Ṇὢ ֥ ₤ɏӦ Roelof BoumansϢ Ȳ֯ס Ϣ

ᴞ Ṇ ᾼӻФᵂӣȴMIMES╥Ϛ ὑӢ Ṇᾼ ЏẓȲ

֥֮ ȳЛ֝ẃ ᾼϢ ếᴞ Ṇ Ȳ∂Ӵ ᾼṆ ₤Ȳ

ѿ ᴷЛ֝Ὲ ếӑẃ ϯӢ Ṇὢ ᾼ ȴ 

ױ ₤Б ӣὑ ᴫ ȳּר א ẂȲṳ ὑ▌

ӣὑ♂ṭ ᾼ ȴMIMESᾼӭ Ҕ╗ ֥ᵓ ד ῏ᾼ

ṓ Ӣᾬᾬ ȲⱢӢ Ṇὢ ᴷ цḟ ẁќ═Ȳ

ếῈ оᾼῂ -Ӣ Ṇ ȲṳⱢЁ֮ ῏ ẁ Ȳѿ‚

Ӣ Ṇ ’ Ɫ ᾼϚ иȴ 

f. BÃST 

BÃST (CIRIA's Benefits EStimation Tool)╥Ӧ ∂ ṅשׁ

Ầ CIRIAȲṳὑ2015ד ӁȲ╥ᵍ ᾼ ᴷ ЏẓȲ ẁ

Ϛ ᾼѠᾎẃ ᴷṿӣ ὑᴞ ᾼ ḟѠ Ἤ֯ ȳῂ ế

Ӣᾼ ṳ Ẕ оȲ ṷ ḟѠ Ҕ╗Ә Ѭȳ

╟ếᴞ ☻Ѭ ╟ȴ 

֯ Ӂᾼ ᾪӐМȲד2019 ӣ ᴟ דᾼּד2018 ѿц

ᾼד2017 Ȳ ếứἤ ᴷ ỞȲѿṣ ᵑ

ϚḔ ᴷᾼ ȴ ᴕ╓ њҌв∂ ᾼ ẃ ѿц Ṝ Ϥ

ᾼ ḖȲһ ᵗ оế оḕ ȴ֯ ᴷᶙכ∟Ȳ Џẓ

ẁϚṆԝ ῶế ῶȲѿӢ Ṇ ὢ ȳᴞ ȳῂ ếẔ҃ Ӑᾼ
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ᵧ ȴ 

g. SolVESȸ 

Ӧּר ֮ ▲ᶝɎUSGSɏ ȲSolVESɎSocial Values for 

Ecosystem ServicesɏЏẓѻ ӣὑ֮ѠἤἨЊ Ȳ ᵑ ӣ

ὑ רּ ȳѝоếԅ ᾼῂ ╣ ȴ ᴖSolVESМӑצ

о ғ Ȳᵀ ҏ ֮ Ѡױ ῶ ҏᴥȴ 

Ӑׁשṅ ֢Џẓᾼ ӣ ᴩи Ȳ Ὠֽ  4-5Ἤӱȴ

ϱἬ ȲӐׁשṅ ӣTESSAInVESTᴩ ֥иέȲ ֪

ֽϯȸ ԒȲInVESTẓ דּ⇔ ￼ ќ═Ȳ оӢ Ṇ

ὢ ᾼ Ȳ ẁ Єᾼ ȴ ֥TESSA⁄╥֪Ẕ ᴷ

ὑῂ Ȳ ֥иέϢ ♄ Ӣ Ṇ ὢ П ᾼФ Ȳṿ

ᾼӢ ᴷḆⱢԓ ȴױҵȲTESSAW ד ―Ȳ

Ӧן ῂ ᾼ ȲⱢ֮Ѡḟ ẁᵛ ᴖẓ ᾼ ᴕȴ ֥ṿ

ӣ Ẓ Џẓ ҉и דּ֥ ֮֯ῂ Ȳṿ ᴷ

ὨḆẓ ӣ ȴ 

ῶ 4-1 ῂ Ӣ Ṇὢ ᴷЏẓП ѩ  

₤ 
╥ᵡ ẁ

оғ  
Ҡ ᴷᾼӢ Ṇὢ  

֥ᾼׁשṅ

 

╥ᵡצ

ᶮо

Ю . 

ᴷ Ѡᾎ 

TESSA ╥ 

ԓ ȳ Ӣ

ᾬ ȳ ֮ᵂᾬȳᴞ

ԅ  

Њ ἤᴟ

֮Ѡἤ 
ᵡ 

ȳ

▲ Ẫ 

ARIES ╥ 

׀ ȳѬẁ ȳ

ȳ☻Ѭ ȳѝо

ὢ  

֮Ѡἤᴟԓ

ἤ 
╥ 

ṙה ₤ȳ

 

ESR ᵡ 
Ӣ Ṇ ὢ Ṽ ἤі

П  

֮Ѡἤᴟԓ

ἤ 
ᵡ ứἤ ᴷ 

InVEST ╥ 
׀ ᵮ׀ȳѬ

оȳ ֥֮ ⇔ȳ Ỵ’

Њ ἤᴟ

ԓ ἤ 
╥ 

Ӣ ᾬ ᾬ

₤ȳ
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ȼ ὢ   

MIMES ╥ 
ȳ׀ ȳ Ỵ’

ȳѬẁ  

Њ ἤᴟ

ԓ ἤ 
ᵡ 

Ṇ ϩ

ȳ

 

B£ST ╥ 

ȳ☻Ѭ׀ ȳѬ

Ḃ ȳῈ ₇ ȼ ὢ

 

Њ ἤᴟ

֮Ѡἤ 
 ╥ 

ȳ

כ Ӑ

иέ 

SolVES ᵡ 
רּ ȳ ȳ ȳ Ṏȳ

ѝоȼ ὢ  

Њ ἤᴟ

֮Ѡἤ 
╥ 

▲ Ẫȳ

Ὲ

 

 

 

 

 4-5 Ӣ Ṇὢ иέЏẓ᷀ ӱ  

 

2ȳ InVEST₤Ю  

InVESTɎThe Integrated Valuation of Ecosystem Services and 

Tradeoffs Toolɏ╥Ϛ Ӣ Ṇὢ ᾼ ֥ ᴷ ᾼЏẓȴ

ᵍ ȳ ᾼ ֯ס₤ оṳ ᴞ Ἤ ẁᾼᾬ
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₇ếὢ Ȳ ӱẔ֯ќ═ếḂ Ϣ Ӣ♄Мᾼ ȴ 

ЏẓӦҭОᴵЄ ȳὙҼ Є ȳЄᴞ ’ Ầ ɎThe 

Nature Conservancyɏѿцѷꜜᴞ   ɎWorld Wildlife Fund, 

WWFɏὑ2007דԚ֝ Ȳ ὑɦᴞ Ӑ ɧɎThe Natural 

Capital ProjectɏᾼϚ иȴInVESTӣӢ ẗ Ѡᾎẃ оӢ

Ṇ ὢ ȲӢ ẗ ᾼ Ӣ Ṇ ֯ ứ Ԉϯ ẁᾼ

ὢ ҏȴ ứӢ ẗ ∟ȲᵛҠиέЁ֮ἨѬ о Ӣ Ṇ

ὢ ҏᾼ ȴInVESTᾼֵὢ о ȲṿẔכⱢӂ

Ӣ ế ӭ ᾼ ЄЏẓȴ 

InVESTЏẓ МҔᵶϠֵ ֮ȳ Ѭȳ ◦цᾘ Ӣ

Ṇ ᾼ ₤Ȳṳ ᵗЏẓȲẦᵗứᴯц Ϥ ȳ

ṳ о ҏȴẔ ᴷғ иⱢҳЄ ȸ 

a. ќ═ὢ  

b. ὢ  

c. ‚ Ӣ Ṇ ὢ иέᾼЏẓ 

d. tЏẓ 

Ҡӣᾼ ᴷ ₤Ҕ╗ȸɦד⇔Ѭ ҏɧȳɦ ׀ Ệứɧȳ

ɦᾘ ɧȳɦᾘ ɧȳɦᾘ ἤɧȳɦᵂᾬ ɧȳ

ɦᵂᾬӢ ȸᴍиᴯ ɧȳɦᵂᾬӢ ȸ֫ ɧȳɦ Ὥ ɧȳ

ɦ ֮₇ ɧȳɦ ֮ ᴷɧȳɦ и ɎNDRɏɧȳɦ

₇ ɧȳɦủ ἤ Ѭ ɧȳɦᾇḘ ɎSDRɏɧȳɦ₨Ӏ ₤ɧȳ

ɦ Ӏ☻Ѭ ₤ɧȳɦ₨Ӏᴞ ɧȳɦ₨Ӏ​Ѭ

₤ɧȳɦԅ ɧȳɦᾌ Ӣ ɧȳɦ ϱ Ӣ ɧ ȴױҵȲ

ᵗЏẓҔᵶɦDelineateItɧȳɦRouteDEMɧѿцɦ Ӣכ ȸ ὑ

Ὼἤɧ Ȳ ҒϠṿӣᾼ ♄ἤȴ 

InVEST₤ẓצῈ Ὑ ἤȲ ֮ ᵂⱢ ϤȲṳѿ

֮ ᶮהӢכ Ὠȴ ₤ᾼ ҏҠѿ╥Ӣᾬᾬ о ὨɎֽ

ᾼ׀ ɏȲϷҠѿ╥ о ὨɎֽ Ệứᾼ ɏȴ

InVESTб ṿӣ῏֯Л֝ᾼῈ ѐ⇔ϱ ᴩиέȲ Њѐ⇔ ȳ



 

4-17 

Ӑ֮ȳ᾿ẞԓ ꞋҠȴ ₤ ὑӢ Ṇ ếғ ᾼ ֮

Ἠ Ӣ Ṇ ὢ ☼ế ᾼ Ȳᴕ ὢ ẁ Ɏֽ ֮

ᾌ ᾼ ᵂӣɏѿцắ ῏ᾼᴯ ế♄ Ɏֽắẞᾘ

ᾼỰӖế ╟ɏȴInVEST╥Ϛ ӴὑGIS ᾼ

ӣ Ȳᵀה ṿӣGIS ɎֽQGISἨArcGISɏẃ

Ὠȴ ᴩInVESTЛ Python Ȳᵀ ẓ ӐẞМ

ᾼGIS ᵂᶾ Ȳѿצ ᶙכӢ Ṇὢ ᾼ ᴷế иέȴ 

Ӑ ṅשׁ ṿӣInVESTЏẓМПɦ ׀ Ệứɧцɦ

֮₇ ɧױẒ Ӣ Ṇὢ ᴷ╓ ϤNbS ᴷПB Ӣ

Ṇὢ иέМ( ṓ Х )ȴѿϯ Ẓ ᴷ╓ ȸ 

a. InVESTԈðɦ ׀ Ệứɧ 

ᵮ׀ ׀ ᵂЮ ֽ  4-6Ἤӱȴиέ Ё֮

ѿцҳЄ ᾼד ᵮ׀ ȲҔ╗֮ϱ Ӣᾬ ȳ֮ϯ

Ӣᾬ ȳЁ צ צײ ȴ  4-7Ɫ ֥ ╜Ἀ

Њ ɎIntergovernmental Panel on Climate Change, IPCCɏἬ ҏ

П и ứ ȴ 

InVEST׀ ᴷἬ Ҡ Ё֮ ɎLULCɏ ế

Бе ᾼ ⇔ М Ȳ ậ Ḇ ᾼ ᴃ ӼἨ

╥ ֮ ⁄ḆⱢ ȴױ ₤ е4-1 הȸ 

 

 

е4-1 ה 

ḕ Ё֮ ₤ᾼ ׀ Ȳṳ ϚḔ › ӑẃ

ᾼ оẃᴷ ׀ ȴ 

InVEST₤ ᴩἬ ᾼ Ҕ╗ ›цӑẃᾼLULC Ȳ

Л֝צ ᴃᾼẓ ⁄Ҡ Ғиέ ⇔ȴ ᴖȲ ₤Ϸ׀
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֯ ạȲֽἕ ֯Л֝ ᾼ Ȳṳ ᵮ׀ оⱢ

ἤȲ Ҡ ᵅᴷ ȴ ₤ᾼ ⇔ậḟὑ Ϥ ᾼᶙ

ἤ и ἤȴ ᴖṕȲInVESTᾼ ׀ Ệứ╓

ᵗ ᵑ֮ ֯ᾼᴞ ӐȲⱢЁ֮ ḟ ẁּד ќ═ȴ 

 

 

 4-6 InVEST׀ Ệứ ₤П ứЮ  

 

 

 4-7 IPCC ₤ứ  
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ᴷ׀ 4-8  Ӣӱ Ɏ Ɫ ׀ Пפ Ȳ

Ɫ ׀ Пפ ɏ 

 

b. InVESTԈðɦ ֮₇ ɧ 

Ӣᾬֵ ἤ Ӣ Ṇ ⱢϢ ẁ֢ ὢ ȲẒ῏ẓצ

ѹדФṼ׀ᾼ …Ȳ ὑϢ ῂ ᾼӘ ᴟ ȴ

Ӣᾬֵ ἤᾼ ᴷ╥Ϛ ᾼԉ Ȳ ᴖȲẔӐ Ὲצ

Ȳ֪ױȲInVEST ₤ Ё֮ᵓӣ ᾼиέȲѿц Ё֮

ᵓӣ Ӣᾬֵ ἤᾼ№ ⇔Ȳ ẁϠ ᴷ ֮₇ ᾼЏẓȲ

ᵂЮ ֽ  4-9Ἤӱȴ 

InVEST₤ѿ ֮₇ ế ֮ ἤᵂⱢ╓ Ȳӣὑч╣Ӣ

ᾬֵ ἤᾼᾭ Ȳ ᴷ█Ϛ֮ ֢ ֮ ₤Ἠ ₤ᾼ

ế ṷ ₤֢ᴞᾼ о ⇔ȴẓ ẃ Ȳ ֮₇ ế ֮

ἤ ѻה ắҳ ֪ Ἤ :ḕϚ № ᾼד ȳḕϚ

֮ ₤ ḕϚ № ᾼד ⇔ȳ ֮ № П ᾼ

ȳ ֮ ắẞᾼ֥ᾎ’ ᾼ ⇔ȴ 

ѿϯⱢInVEST֮₇ ╓ МȲ ד₤ ȸ 

№ ֪ІɎὭ ɏȸ № rᴟ ֮ ᾼ ɎὨ

ɏ ứ№ ȲиⱢה ἤế╓ ȴ 

№ ѬӂɎὈ ɏȸ █ Л֝№ ᾼ ⇔ȳ№ ᾼ

ȳ№ ֵ ֪ ȴ 

֮₇ Ɏὗ ɏȸ ҙ ếẗ ои Ȳӣὑч╣
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› ֮₇ ᾭᾓȴ 

֯InVEST֮₇ ₤МȲ ֮₇ Ɏὗ ɏᾼ

Юὑ0ẞ1П ȴ1ῶӱ ֮₇ ѹӑắ о Ȳᴖ0ῶ

ӱᶙԓ оᾼ ֮Ἠ ֮₇ ᾼ ȴ ֮₇ Ɏὗ ɏӦ

ѿϯе4-2 ה ȸ 

 

 

е4-2 ה 

ẔМ ҅ῶȸ 

ὗ ȸ а xМȲЁ֮ ₤ j ᾼ ֮₇ ȴ

֯ 0 ẞ 1 П Ȳ1 ῶӱ ᾼ ֮₇ ȴ 

ὌȸЁ֮ ₤ j ᾼ ֮ ֥⇔ɎHabitat SuitabilityɏȲ

֯ 0 ẞ 1 П ȴ1 ῶӱ Ё֮ ₤ ֥ᵂⱢ ֮ȴ 

Ὀȸ а x МȲЁ֮ ₤ j ᾼ № ⇔ɎHabitat 

DegradationɏȲῶӱ ᴯ ắẞᾼ ֥№ Ѭӂȴ 

kȸҙ ế ɎHalf-Saturation ConstantɏȲ ứⱢׁשṅ

вὈ  Є ᾼϚҙ 

֮₇ Ё֮ᵓӣ ₤ế ›ᾼ№ Ѭӂẃ Ȳӣ

ѿч╣ Ӣᾬֵ ἤᾼќ═ ϩếӢ ᾭᾓȴ 
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 4-9 InVEST֮₇ ₤П ứЮ  

 

3ȳ TESSAЏẓ Ю  

TESSA( ɏ ᾃὑ֮ѠἤếЊ ᾼ ᴷȲṳѿứἤ

ứ ᾼ ֮ ן ⱢѻȲⱢ ѝԈЏẓɎPDF-basedɏȲֽה  

4-10ἬӱȴTESSAẁϚṆԝ Ӣ Ṇ ὢ ᾼ ֮ ᴷѠᾎȲ

ֵ ᾼӢ Ṇ ὢ Ȳֽԓ ȳṮ☻ȳѬẁ ȳ

Ѭ₇ Ḃ ȳ Ӣᾬן ȳ ᾬן ȳᴞ Ἁ ɎNBRɏȳ

ȳ Ỵ’ цѝо’ ȴ Џẓᾼѻ ֯ὑẔ ᵂ ȳ

Ӑᵅכ Ȳ ֥‍Ӣ ϢЂ֯ в ᴩ ֮ ȲⱢ

╜ ạứế֮Ѡḟ ẁ ӣᾼּד Ṽ ȴ 

TESSAᾼ ᴷ☼ Ҕᵶг Ḕ Ȳ ѿ╓іṿӣ῏ ᴩԓ

ᾼӢ Ṇ ὢ иέȸ 

a. ῴỞЏᵂȸ 

ứ ᴷӭ ȳ֮ ȳ ếᵓ ד ῏ȴ Ϛ ◕

ѻ ן ╜ ￼ ȳ ֮Ӣ № цᵓ …Ϣ Ȳ ’ ᴷ

Ὠẓ Ὑ ᾼ ӣ ȴ 

b. ᶶ ȸ 

ᵑӢ ֮ ֪ІȲṳ ᾼӢ ὢ ц

ȴ Ḕ ֯ ҅ᾭ Ɏalternative statesɏϯȲӢ ὢ ᾼ

׀ ᴯ

Ё֮ᵓӣ

№ ῶ

⇔ῶ

ҙ ế
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о ϩȲѿⱢ∟ иέ ẁ ȴ 

c. ҅Ѡ ȸ 

ᴷ֮ ᾼ ȲạứҠ ᾼ ҅ᾭ ȲֽὭ֮

╜ ḆἨӢ ֪Іᾼ ȴ ҅Ѡ ᴕ ֮ ȳѬ

ѝ ȳ ​ цῂה ￼ Ȳѿ ’ ὨҠѩἤȴ 

d. ה ȸ 

ứ ֥ᾼ ᴷѠᾎȲTESSAв∂ֵ Ѡᾎֽѝ ֫ ȳЏ

ᵂᵽȳ ᵑ Ẫȳ ₤оц ֮ ▲ Ȳ Л֝ὢ ᴩ ♄

ȴ 

e. ậ ȸ 

ᴷ ᾭ ҅ᾭ ᾼ ḖȲ ’ ṳ

ȴױ ◕Ҕ╗ ֮ Ἤ ᾼ Ȳṳ ᴕ Ӑцכ

ȴ 

f. ֥иέȸ 

ṳ ᴩ оȲиέ ᴷ Ὠᾼ Ȳ ’ Ὠ

֥ḟ Ḗȴ 

 

֯TESSAᾼ ӣМȲԓ ╥ ᾼὢ ПϚȲ Џ

ẓ Ӣᾬᾬ ╓ Ɏֽ֮ϱӢᾬ ếЁ צ ɏẃᴷ

ế׀ Ὅᾼ о ȴױὢ Ҡч╣ оϯӢ Ṇ ᾼ

ғ Ȳ ц צ ȴ Ṯ☻ȳѬẁ ếѬ

₇ Ḃ ὢ ȲTESSAϷ Ϡ ᾼ оѠᾎȲҔ╗Ѭ ȳḛ

ᾬ ế ᴆ╬ᾬᾼ ⇔иέȲѿ ứЛ֝Ё֮ᵓӣᾭ

Ѭѝ ᾼ ȴ 

ҵȲTESSAЏẓױ Ҕ╗ Ӣᾬן ế ᾬן ᾼ о

ᴷȲ ֥ӣὑ ếᴞ ’ ֮ ȴ ן ᴯ ᾼ

ҏ ṳ Ẕ ȲTESSAҠצ о ṷ ᾼ

ȴ ᴞ Ἁ ɎNBRɏếѝо’ ȲTESSAɔӣ ᴩכ

Ӑᾎȳ Ӑᾎכ҅ ᴷѠᾎȲ ẁԅ ếѝо ᾼ
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оᴷ ȲṳⱢ ῏ ẁּד ќ═ȴ 

TESSAᾼѻ ֯ὑ ᵂ― ȳכӐᵅȳṿӣḟ Ɏ  

4-11ɏПѠᾎ ᵂ῏ ѿ֪֮ạừȲ ֥‍ ϢЂ ᴩ֮Ѡἤ

ᴷȴẔ ᴷכὨ ѿ оἨ оѠהᵧ Ȳ ᵗ╜ ạứ῏

ᴞ Ӑᾼ ȴ ᴖȲTESSAϷצẔ ạȲҔᵶ

Ϛ ᴩϚ иέȲ ᾎ ἬצӢ Ṇὢ Ȳѹ

иὢ ᾼ ᴷѠᾎ Ɫצ ȴ 

 

 4-10 TESSAW њҌ⅔  
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 4-11 TESSAṮ☻ὢ ḟ ☼  

Ӑׁשṅ ὑTESSAᾼ ἤцׁשṅ ḖȲ ẔɦṮ☻ȸ☻Ѭ

Пכ ɧ╓ Ȳṳ Ẕ InVESTЏẓ ֥ᴟиέ ▐

МȲѿ Ӑ ▐ֵ֯аӢ Ṇὢ Ѡ ᾼ ᴷ ȴ 

TESSA֯☻Ѭ ҷ ᴷѠ ṳ ȲѹѬѝ Бצ

Є ד ṅЏẓȲᵀЬשׁ ṿӣTESSAѻ ѿϯצ ֪ȸ 

 

a. ῂ ᾼ ֥ἤȸ 

TESSAᾃὑӢ Ṇ ὢ ᾼ֮ Ɫ ᾼ ȲK ᵑ

֥ оNbS֯ юῂ ҷϱᾼẓ ȴTESSAҠ

ѿ ᴷ☻Ѭ ֮ῂ ц ᾼ᾿ ế Ȳṳ

ṷ Ӣ Ṇ ὢ ᾼ ẃȲṿׁשṅ ֝

ᴕ ẞNbSỰӖ ếאַ ᾼֵѠ ȴ 

b. ―ὑ‍ ṿӣ῏ ȸ 
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TESSAᾼ ῴ ╥Ѡ―‍ Ӣ ếḟ ῏ṿӣȲ

ẓצṏֻᾼ ᵂἤếὔ ἤȴֵ֯Ѡᵓ ד ῏ ᾼ

ϯȲ ἤяⱢ Ȳṿ ֮ῂ ȳḟ ῏цẔ҃ד

ᴯḆ᾿ ֮ NbSᾼ Ȳ ╜ ᾼќ

═⇔ȴ 

c. ҉ Ẕ҃ ₤ᾼẦ֝ ȸ 

Ѭѝ ₤ɎֽHEC-RASɏБ ẁ ᾼ☻Ѭ

Ȳᵀ ṷ ₤ ὑѬѝᾬ Ȳ ѽ ҷế

ῂ ᾼ ᴷȴTESSAҠѿᵂⱢ ҉ЏẓȲ NbSᾼ

Ӣ Ṇὢ оȲṳ InVEST₤Ầ֝Џ ȲW

ᶮכϚ Ḇԓ ᾼ ᴷ Ṇȴ Ầ֝ ᵗὑԓצ

NbS֯☻Ѭ Мᾼֵ װ ȴ 

d. ἤ Ҡ ᵂἤȸ 

TESSAẁϠ ▐оᾼ ᵂḔ ế ᴷЏẓȲб ṿӣ῏

֯Л֝ Ԉϯ ♄ Ȳ ᵑ ֥֯ צ ᾼ

ϯ ᴩῴḔ ᴷȴ ֯ ☼ ֮ ẓצ Ȳ

Ɫ∟ иέ ẁ Ȳṳ‚ ֯Л֝ ᾼ ӣϚ

ἤȴ 

 

ҵȲTESSAWⱢӢױ ᴷЏẓȲẔМᾼ☻Ѭ ҷ ᴷ

Ҡѿ֯Џ Ѡ ᴞ ѠɎNbSɏП ∂Ӵ Ȳ Ϛ ẓצ

ᾼ Ȳ֪Ɫһṿ ḟ ῏ ֯ Џ Ṯ☻ ╟ПҵȲԓ

ᴕ NbSᾼ ֥ ȴẓ ẃ ȲTESSAᾼ☻Ѭ ҷ ᴷ֯ѿ

ϯ Ѡ ϠЏכ‚ Ѡ ᴞ П ᾼ ᵂӣȸ 

 

a. оNbSᾼ ḳ Ȳ Ẕ Џ ╟ẓ Ҡѩ ἤ 

TESSAẁᾼ☻Ѭ ҷ о ȲK NbS֯ ю☻Ѭ

֮ ҷѠ ᾼẓ ҏẃȴ о Ὠṿ NbS

ᾼṮḳ ѿ᾿ ᵧ ȲṳѹҠѿ Џ ѠɎֽṮ☻ ȳ Ṯ
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ɏ֯ Ṯ☻ Ὠϱ ᴩ оѩ ȴẂֽȲ Ϛѱ ֮Ҡѿ юϚứ

ᾼ☻Ѭ☼ Ȳ ᴖ ᵅϯ ҷȲTESSA ẁ ѱ

֮ᾼ ȳ Ӑכ ד ᾼ ȲⱢ Џ

ѠἨᴞ Ѡ ẁḆצ ὢϩᾼ ќ═ȴ 

b. ‚ Ӑכ иέȲṿNbSᾼ  ѿ  

Џ ѠᾼכӐế ֵ Мὑ ᾼṮ☻ ὨȲ ᴖ

NbSἏἏ֯  ᾼ ếῂ ϱḆẓ ȴTESSAᾼ☻Ѭ

ҷ ᴷ оNbS֯ ҷ юѠ ᾼ Ȳ ṷ 

Ҡѿẓ оȲ ϤכӐ иέ ▐Мȴ ѠהЛ ӱϠ

NbSᾼ᾿ Ȳ Ґ Ẕ֯ ю Ӑȳכ Ӣ

ἤ Ѡ ᾼ ȲṿNbSכⱢḟ ῏֯ иέМᾼҠᴩ ȴ 

    c. ќ═ Ȳ ֥Џ Ӣ П ᾼ ῀  

Џ ѠếNbS֯ Ἐế ϱצ ȴTESSAᾼ☻Ѭ

ҷ ᴷ оNbSᾼṮḳ ȲṿẔẓ Џ Ѡ֝דᾼ

ᵧ ѠהȲ ᴖ‚ ᾼ ȴЏ ếḟ ῏ Ḇ

᾿ ֮ NbSᾼ Ȳ ᴖ∂Ӵ ᾼԚ Ȳќ═Џ Ѡ

NbSᾼẦ֝ ӣȴ ᾼ ᵂӣЛ ϠNbS֯╜ ạứ

Мᾼ ắ⇔ȲϷ‚ ϠẒ ѠᾼדФ ҉ȴ 

    d. е ḟ ῏ᾼ ֝Ȳ‚ ╜  

    TESSA֯☻Ѭ ҷ ᴷϱἬ ẁᾼ о ᵗὑ֣еצ ế

ḟ ῏ ӱNbSᾼ ȲяẔ╥֯ ᵅ ҷế ῂ

Ṯḳ ϩѠ ȴ о ӱѠה ῂ ֢ꜜ NbSᾼ

֝Ȳṳ֯ ╜ ạứ ẁ ᴖצϩᾼ Ṽ ȴ ὑ ϱ

ὑЏ ╟ᾼ֮  ᴖṕȲTESSAᾼ ὙϠNbS

Л ᵗὑӢצ ’ Ȳ ֯ ϱ ẃ ᾼ ḳ Ȳ ᴖ

NbS֯╜ ᾼ ϩ⇔ȴ 

    e. ‚ ֥ Ѡᾼ Ȳ ẁЏ ếᴞ Ầ֝ᾼ  

TESSAᾼ☻Ѭ ҷ ȲKḟ ῏ҠѿḆֻ֮ NbS֯

ю☻Ѭ Ѡ ᾼ Ȳ ᴖ ҏЏ NbS֥ᾼ ֥
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Ѡȴ ֥ Ѡ Џ Ѡᾼᶶ ṓ ἤ NbSᾼ  Ӣ

֥ ẃȲ ∂Ϛ ḆҒ ứȳҠ═ ᾼṮḳ ṆȴẂֽȲ

֯∂ Ṯ☻ Ṯᾼ֝ ’ ṳ ֮ Ȳѿ Ѡה ᵅ☻

Ѭ ȴTESSAẁᾼ Ҡѿ ᵗ ứ ṷ ֮ᾼ Ṿᴯ ế

ȲṿЏ NbS Ḇ ᾼẦ֝ȴ 

    ᴖṕȲTESSA ☻Ѭ ҷ ᴷ֯Џ ѠếNbS

П ∂ӴϚ ᾼ Ȳ NbSᾼ ѿẓ оṳ Ϥḟ

▐МȴЛ NbSᾼ╜ ќ═⇔ȲϷ‚ Џ ᴞ Ầ֝

ᾼ Ȳה ᴖ֯Ṯḳ ḳȳ ’ ếῂ ᾼ

֥ᴕ М ẁẓ ḟ Ṽ ȴ 

ӦὑԒ›Ӑׁשṅ ᾼᴞ ѠѠ (s1)ȲṳṼ

InVESTẔד Ӣ Ȳѹ֯Ԓ›ᾼ112ד МБ ᴞ

ѠᾼṮ☻ ᴩ ᴷȲ ᴖ ṷғ Ữӑ Ɫ

ẓ ᾼ ȴ ὑḟ ῏ᴖṕȲ Ӣ Џ ᾼ Ȳ

оᾼṮḳц ֝ ᴟ ȴ ֮ц ᴞ ╟

֯☻Ѭ צ ᵅѬ☼ ⇔ ☼ Ȳ ю☻ḳ ṳ’

╟Ȳ ṷṮḳ ѿ Ɏֽ ᵅᾼ’ Ӑכ

Ἠ ᵍᾼ ҷɏᵧ Ȳ Ḇצᵗὑḟ ῏ Ӣ Џ ᾼֵ

ȴ֪ױȲ ɦ☻Ѭ Пכ ɧᵂⱢ Ӣ ȳṮḳ

ᾼ ╓ Ȳצᵗὑ Ӣ Ṯ☻ғ ẓ оⱢҠ ᾼ

ȴױ ֥ѠᾎЛ ᴷᾼּד ἤȲϷⱢḟ ῏

ẁ᾿ ᾼ ╓ Ȳ ϚḔќ═ӐNbS▐֯╜ ạứế

ӣМᾼ ȴ 

 

TESSAӣὑ☻Ѭ Пכ ᴷе4-3ֽ ה ϯ: 

( )1
1 1

1 1 1

2

n
n

i i

i i i n

D
EAD D D

T T T
+

= +

è øå õ
= - + +é ùæ ö

¡ç ÷ê ú
ä  

е4-3 ה 
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הеױ ɦӂᶁד ҷɧɎExpected Annual Damage, EADɏȲ

ӣẃᴷ ֯ ứ вḕדҠ ֪☻Ѭ ᴞ ḳ ᾼӂᶁכ

ҷȴẔМ: 

n : ̔ῶ ᾼ ȴ 

Tiȸ  i ɎReturn PeriodɏȲѿדⱢ ᴯȴ ῶ

ӱ█ ⇔ᾼḳ Ӣ ȲẂֽɦ50דϚ ☻ѬɧἨɦ100ד

Ϛ ☻Ѭɧȴ 

Diȸ ὑ  i ᾼ ɎDamageɏȴ ῶӱ֯

ᾼḳ ϯҠ ᾼכ ҷȴ 

הеױ Ғ ӂᶁЛ֝ ϯᾼ ẃ ӂᶁד ҷ

ɎEADɏȲṿ ᶺ Ḇ ֮ █Ϛ ֯Л֝ḳ ϯ

ᾼ ȴ 

֥ П☻ѬṶԈᾼ Ѭ Ȳԛ ϱḕ ᴯ ᾼ

ҷ  ȲᵛҠ ҏӂᶁד ҷɎEADɏȴẓ ᴖṕȲ

Л֝ ɎẂֽ דȳ10דȳ5ד2 ɏϯᾼ Ѭ

ḕ ᴯ ᾼ ҷ  ד Ȳ― ҏ֢ ᾼ ҷ  ȴ

∟ȲṿӣEADеהȲ ṷ ҷ  ᴩҒ ӂᶁȲ

―Ҡ ẞדᶁ ҷȴ ᾼ Ѡᾎ ☻Ѭ ẓ оⱢ

ȲⱢ о☻ѬṮḳ ╟ᾼ ẁ ᾼќ═ȲṳⱢḟ

῏ ẁҠ ᾼ ᴕȴ 

 

(Ϯ) Ё֮ ₤ 

1ȳ Ё֮ ₤ Ю 

Ё֮ ֯ס₤ ֢ ᾎếѠᾎ Ȳ ế

Ё֮ᵓӣ оᾼ ה ȲⱢ ế╜ ạứ ẁּד

Ṽ ȴѿϯ Л֝г ₤ ₤ ᴩ Ȳṳԝ ӣᾼ

₤ѿ ӱ֢ Ѡᾎᾼ ἤế ӣ ȴЁ֮ ₤᷀

ӱ ֽ  4-12Ἤӱȴ 
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 4-12Ё֮ ₤᷀ ӱ  

a. Ѡᾎ(Machine Learning and Statistical 

Approaches) 

₤ Ϥ Ɏ ɏ ҏɎЁ֮

оɏП ᾼ …ȴ Ѡᾎ ṿӣ ẃ∂Ӵ

…Ȳṳ ὑ … ӑẃ оȴױѠᾎẓצ Мᾼ‍

ἤế …ᾼ Ȳ ӣὑֵ Л֝ ₤ế Ȳ

ѹ Ё֮ᵓӣ оМᾼ ᶎ ȴ 

ἤ ȸ 

₤ Є Ȳṳᵓӣ ᾼ ᾎẃ Ё

֮ᵓӣ оМ ֯ᾼ ȴה ӣᾼ ₤ֽ ֫  (Logistic 

Regression)Ȳ ϡаи Ȳ ֥ӣὑ иЁ֮ᵓӣ о

ᾼҠ ἤȴ  (Neural Networks) ⁄ ӣὑֵа Ȳ

ẓצ ⇔ᾼ‍ ἤ ϩȲҠѿ Мᾼ  ȴה

ȸ 

₤ὔὑҏ ⇔ ֥ (overfitting) ᾼ Ȳ ᵑ╥

ӐЛṜἨ ἤ Є Ȳ ₤Ҡ ᾎᾛоȴױҵȲ ₤ᾼ

ἤṼ ὑЄ ᴩ Ȳ Ḗ ȴ 
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ӣẂІȸ 

IDRISIᾼЁ֮ ɎLCMɏếЁ֮ ₤ɎLTMɏ╥

ӣ ᶾ ᴩЁ֮ᵓӣ о ᾼ҅ῶἤЏẓȲ

ֵכ Ѡᾎẃ Л֝ ₤Ё֮ оᾼҠ ἤȲṳṿӣЄ

ᴩ ѿ ⇔ȴ 

b. ᴞ  (Cellular Automata, CA) 

ᴞ ₤ ὑ Ṇ ᴩȲẔМḕ а ᾼᾭ

ắẞ Ὼ а ᾭ ᾼ ȴ ₤ ӣὑ Ὲ ᾼה

оȲяẔ ֥֯ ế₨Ӏ Ѡ ᾼ ӣȴ 

ἤȸ 

CA ₤ẓ Ὲ ᾼ ϩȲ ֥ӣὑиέЁ֮ᵓ

ӣᾼ Ф ếῈ Ṽ ἤȴӦὑẔ ⁄ ȳ᾿ Ȳѹ

֮ ӣὑЄ ᾼῈ Ȳ֪֯ױ₨Ӏ ȳЁ֮

Ѡ ӣ ᾛȴ 

ȸ 

CA ₤ Ф ᾼ ἘҠѿצ ֮ Ὲ ᾼ

Ȳ ᾼ ἤṏֻȲѹҠ ⇔ ẃ Ӕế

о ₤ȴױҵȲӦὑ ₤ ὑ Ṇ ᴩȲ֪֯ױῈ и

έМẓצ ᾼ ἤȴ 

ȸ 

CA ₤ᾼ צ⁄ ἤ ᶝ ὑ ứᾼῈ Ȳѹֵ

Ṽ ᾬ ֪ Ȳ юᴕ ῂ ȴӦὑ ѽῂ ֪

ᾼᴕ Ȳ ₤ᾼ ὨҠ ᾎᶙԓч╣ ᾼЁ֮ оȴ 

ӣẂІȸ 

CA-Markov₤ CA Ҡъ ֥Ȳ ֝ Ὲ

ế ᾼ о ἤȲ ᾛ ӣὑЁ֮ ṅȴҫֽשׁ CLUE-

SếSLEUTH₤Ȳ֯ ӣCA ₤ὑЁ֮ Ȳ ֥ϠḆֵ

ῂ Ȳ сϠ ₤ᾼ ӣἤȴ 

c. ᴩ ₤ (Sector-Based Economic Models) 
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ᴩ ₤ѻ ὑЛ֝ Ɏֽ ȳЏ ếὢ ɏ

П ᾼФ Ȳ Ẕֽᴶ Ё֮ᵓӣᾼ оȴ ṷ ₤ ᵑ

֥ὑ ᾼЁ֮װ ╜ иέȲ Л֝  ᾼ

Ḗ ᴩЁ֮и ȴ 

ἤȸ 

ᴩ ₤ ὑ ứ ᾼЁ֮ᵓӣ Ḗ ẁ ᾼ

ȲяẔ֯ ᴩ Ӑếכ ϩ ᴷ צ ӣ ȴ

₤Ҡᵓӣ ᾼФ ẃ ᴩ έ⇔ᾼЁ֮ Ȳѹ

ẁ ᾼЁ֮и ȴ 

ȸ 

ᴩ ₤ ἤЁ֮ Ḗ ᴩ ᴷȲṳצᵗὑ

╜ ạứ῏ ᴩ и Ѡ ᾼ ȴ 

ȸ 

₤ ẓצ ᵅᾼῈ έ⇔Ȳ ѷꜜ иⱢю ᾼᶁ

Ȳ ᾎ ֮ ϱᾼ ȴױҵȲ ₤ ὑῂ

о Ɫ Ȳ Ḇ ѿ ═ ᾼ ἤȴ 

ӣẂІȸ 

Ϛ ᶁ ₤ɎGEMɏ ế иᶁ ₤ɎPEɏ ╥ᴩ

₤Мẕ₤ᾼẂІȲѻ ӣὑ ᴷЛ֝ ֯ ϱᾼЁ֮װ

Ḗế ȴ 

d. Ὲ и ₤ (Spatially Disaggregated Economic Models) 

ױ ₤ ♄ ᴩῈ ϱᾼ иȲ ᴩẓ Ὲ аᾼ

Ё֮ᵓӣ Ḗиέȴ ₤֯ ế ἤϱ ὑᴩ

₤Ȳ ӣὑЛ֝ᾼῈ ѐ⇔ȴ 

ἤȸ 

Ὲ и ₤ ♄ и ẞẓ ᾼῈ аȲ

♄ ᾼῈ ἤȴ ₤Ҡѿ֯ Ἠ֮ װ

ᴩЁ֮ Ḗ ȲѿḆ ᾼ а ᴩῈ иέȴ 

ȸ 
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ױ ₤ Ὲ Мᾼ ♄ ἤȲѹ ֥ὑֵ Ὲ

ѐ⇔ϱᾼ ӣȲצᵗὑạứ ᾼЁ֮ ╜ ȴ 

ȸ 

ד ὑẔ҃ ₤ȲῈ и ₤ Ḇ ᾼῈ

ц Ȳṳ ᷾Ϥ ֵᾼ ȴ 

ӣẂІȸ 

֮ ₤ (Parcel-Level Econometric Models) ╥

ẕ₤ᾼῈ и ₤Ȳѻ ӣὑ֮ ᾼװ иέȲṳ

֮ Ё֮ᵓӣᾼ ȴ 

e. ὑ҅ ᾼ ₤ (Agent-Based Models, ABMs) 

ὑ҅ ᾼ ₤ ᴞѻ҅ Ɏ Ἠ ɏ ᾼФ Ȳ

ѿ ᴷẔ Ё֮ᵓӣ ᾼה Ȳ ṷ҅ Ҕ╗ỰӖȳԍ Ἠ╜

Ἀȴ 

ἤȸ 

ABMsẓ Ṇ Мᾼ ᴩⱢцẔדФ ᾼ ϩȲ

ṳб ᴩֵ ╜ ɎֽЁ֮ṿӣ╜ ɏȴ ₤ᾼ ♄ἤ

Ȳ Л֝ ȴ 

ȸ 

ABMs ᴩⱢцẔ֯Ё֮ᵓӣМᾼФ Ȳ ֥ὑ

ῂ ế╜ Ȳѹ֯ ᴩЁ֮ ╜ ᴷ яẔצ

ӣȴ 

ȸ 

ABMs₤֯ ȳ оȳ ᴩ Ѡ ᷾ϤЄ Ȳѹ

₤ ứ Ȳ ᾛоᴟẔ҃ ȴ 

ӣẂІȸ 

ẕ₤ᾼABMsӣὑЁ֮ṿӣ оế╜ МȲ ӣ

ὑֵ ᾼЁ֮װ ȴ 

f. ֥ ₤ (Hybrid Models) 

֥ ₤ ֵ ∂ Ѡᾎד ֥Ȳѿ ֥Л֝ ₤ᾼ Ȳ
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ẁḆ ếԓ ᾼЁ֮ ȲֽCA-Markov, CA-ML Џ

ẓȴ 

ȸ 

֥Л֝ ₤ᾼ ἤȲ ֥ ₤ҠѿḆԓ ֮иέЁ֮

Ȳ Ϛ ₤ᾼЛṜȴױҵȲ ֵ Ѡᾎ ֥∟Ȳ

ὨḆҒ ếҠ Ȳ ֥ὑ ᾼЁ֮ᵓӣ ȴ 

ȸ 

֥ ₤ ᴩ Є ѹֵ оᾼ ẃќ═Ȳ ן ế

Ӑכ ȴᴖ ֵ ₤ ֥ ц ᾼᶾ Ḗế ₤

Ȳ ҒϠ ∂ ⇔ȴ 

ӣẂІȸ 

ֽCA-Markov, CA-ML Џẓȴ 

2ȳ Ca-MarkovЁ֮ ₤ 

Ca-Markov₤ ֥Ϡ Ҡъ ɎMarkov Chainɏếᴞ

ɎCellular Automata, CAɏᶾ Ȳ צ ế Ё֮ ᾼ

оȴ Ҡъ ᾼ ἤṿẔ ҭ ᴷӑẃᾼЁ֮ᵓӣ

Ȳᴖᴞ ⁄ Ὲ Ὼἤ ⁄ Ё֮ оᾼ

Ὲ иᵉ Ȳ ᴖ ᾼῈ ⇔ȴẒ῏ ֥ṿ Ca-

Markov₤ ᵑ ֥ὑҔᵶֵ Ё֮ᵓӣ ₤ᾼ Ȳ ч╣Ё

֮ оᾼ ếῈ ἤȴױҵȲCa-Markov₤ о֢Ё

֮ ₤ᾼ Ȳṿḟ ῏Ḇ᾿ ֮ Л֝Ё֮ ₤ᾼӑẃ

о Ȳ֪ױӐׁשṅ ṿӣ Ca-MarkovᵂⱢЁ֮

₤ȲṳṿӣTerrSet2020ᴩד Ȳѿϯ ὙCa-

Markovȴ 

a.  

֯ ᴩCa-Markov₤ П›Ȳ Ԓ ᴩ ȴױ

◕ѻ ן ṳ Л֝ ᾼЁ֮ Ȳֽ2010דц

Ẓד2020 ◕ᾼЁ֮ и ȴ ṷ Ҡẃᴞ ╦

ȳGIS Ἠ ᾼЁ֮צ ȴⱢϠ’ ᾼ
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ἤȲ ᾼῈ έ⇔ȳ֮ ᷾ ц֮ ᾼϚ

ἤȴ 

ҵȲױ Ҕ╗ Ё֮ ₤ ᴩи ế ứȴ

ḕ Ё֮ ₤ и Ϛᾼ Ȳṳ ứЛ֝Ё֮ ₤ᾼ

Ȳֽ Ὥȳ ֮ȳ₨ӀếѬ ȴ ◕ᾼ ᵂⱢ∟

Ҡъ ếCA ₤ᾼ Ȳѹ ᾼӢכяⱢ ȴ 

֯ ₤ ᴩМȲӇ Ԓ ứ М ᴕ ᾼ֪ІȲṳ

ứẔ ȲẂֽ֮ᶮȳ ếѬ Ὲ ֪ІȲ ṷ

ẞЁ֮ ᾼҠ ἤȴ ◕ᾼ ᾿ …ẞ

Ca-Markov Ὠᾼ ⇔Ȳ֪ױ ᵑ ȴ 

b. Ҡъ иέ 

Ҡъ иέ╥ Ca-Markov₤ᾼ Ȳӣὑ Ё֮

₤П ᾼ ȴ Ҡъ ╥Ϛ Ȳ ӑ

ẃᾼᾭ Ҭậḟὑ ›ᾭ Ȳᴖ ҟᾭ ȴױ ₤ᾼ

ї╥ ẃῶ Л֝ ₤Ё֮ᾼ ȲẂֽ

Ὥ Ɫ ֮ᾼ ȴ ֽϯе4-4 הἬӱȸ 

 

е4-4 ה 

ὖ  ῶӱЁ֮ ₤ i ẞ ₤ j ᾼ Ȳ Ɫ 0 

ẞ 1ȴ 

c. CA-Markovиέ 

c_1. ᴞ (CA, Cellular Automata) 

ҭ￼ ȸ ᴞ ɎCAɏ ὑ Ŀ ԁ

ɎJohn von Neumannɏ ᴞᶺ Ṇ ᾼׁשṅȲṳὑ1970ד
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҅Ӧ №ɎJohn Horton ConwayɏᾼɦӢỄ ɧ ӱϠẔ

֯ ᴩⱢѠ ᾼ ϩȴCA ₤ ӣὑиέẓצῈ

Ṽ ἤѹᴞ оᾼ Ȳֽ₨Ӏכ ȳѭḳ  

⁄ȸ֯CA ₤МȲḕ ᾼ ậḟὑ Ὼ

ᾼ ếӐṝᾼ ֥⇔ȴẔе4-5ֽ ה ϯȸ 

hj j j jP v a s N H= Ö Ö Ö + 

е4-5 ה 

ẔМȲὖ  ῶӱ ᾭ  h ᴟ j ᾼ ϩȷv Ɫ

Ȳ ậ 1ȷὥ ⱢҠ ἤȷί Ɫ ֥⇔ȷN Ɫ

ȷὌ Ɫ ἤ  

CA ₤ ὑᶝ ᾼ Ȳ Ὲ ϱ֢ ᾼ

ӻФᵂӣȲṿẔẓ ⇔ᾼῈ Ṽ ἤȴ 

 

c_2. ֥ ⇔֮ ɎSuitability mapsɏ 

֥ ⇔֮ ╥ CA ₤М ᾼῈ а Ȳч╣Л֝Ё 

֮ ₤ ᾼ ֥⇔ȴ֥ ⇔Ӧֵ ֪І ȲẂֽ

ȳ֮ᶮế ȴ 

Ӣ֥כ ⇔֮ ṿӣ иέᾎɎAHPɏế оЏẓ

ɎFUZZYɏȲӣὑ ᴷ֢֪Іᾼ ֥ἤȴ Ԓ ḟứЛ֝Ё

֮ ₤П֥ ⇔֪ Ɏfactors, ֽ ⇔ȳЁ ἤȳ

ȳ ⇔ȳ Ὼ ɏȲѿц ạɎconstrainȲֽ ạּׁשԄ

Ὥ֮ ȳѬ ɏȴ֥ ⇔֪ Юὑ 0~255П Ȳ

҅ῶױ Ё֮ Ḇצ₤ П ֥⇔Ȳὑ

Мӑẃ ПЁ֮ ₤ Ḇצ כ

ᵑȴ 

ᵂ ⱢԒṿӣGIS ֢֥ ⇔֪ ᵂᶙכȲ

ԛ ӦFUZZYứ֢Ё֮ ₤ ᴕ ПІ֪ ц֥
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Ȳ оṿ֪ ֥⇔ 0ᴟ 255Ȳ ∟

AHP֢֪ С ṳ╟Ғ ạȴ―ὑ ₤ ế ȴ 

 

c_3. CA-Markov∂ ֥ 

Ca-Markov₤ Markov ᴞ ᴩ ֥Ȳ

CAіϤῈ Ȳṿ ⱢῈכ₤ - ₤ȴ Ẓ

Ḕ ᴩȸ ԒᵓӣMarkovᴩ ȲṳӢכ

ȷ ∟ CAиέḕ П֢Ё֮ П ֥ἤ֮ Ȳ

ҏ ϩ∟Ӣכ Ὠȴ 

 

d. ₤  

₤ ṿӣ иὼɎQuantity Disagreementɏ и иὼ

ɎAllocation Disagreementɏ ╓ Ȳиᵑ ếῈ и

ᵉᾼ ⇔ȴױҵȲӼҠ ӣ֮ ӻ ᾎɎFigure of Meritɏ ᴷ

ẞᾼ ᾼ ᾼ ⇔ȴ 0Ɏ ɏ

ẞ100%Ɏᶙԓ ɏȲ еהⱢȸ 

Figure of Merit = B
A B C D+ + + 

е4-6 ה 

ẔМȸ 

Aȸ ⱢЛ П  

Bȸ Ɫ ПӔ  

Cȸ Ɫ ᵑ П  

Dȸ Л Ɫ П  

֝ ẓ Ὲ ế ⇔ ⇔ᾼCA-Markovắẞ ꜜ ᾛ

ᾼ ӣȲϷⱢӐשׁװṅᴕ ПЁ֮ ₤ȴ 
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Хȳ ╟ᴩ  

ױ֯ ◕Ȳ ῏֯ ╟ᴞ Ѡ(NbS)ᴩ ᾼ›∟Ȳ Ӵ

ạȲѿ ’ NbS Ҡѿ Ẕכ ứᾼ ӭ ȴ П›Ȳ

Ӈ Ἤצᵓ …Ϣ ᴩ҉и Ȳ∂ӴԚ Ȳṳ Ӵ ᾼӨ

ч ạȲѿ―֯ ᴩ М ֫ ֢Ѡ йȴ  NbS ᾼ

Ἠ ҏ Ϛ Ȳ⁄ ѻ ѿҵᾼắ

ᵓ …ϢẦ Ȳ∂Ӵ ֥ḟ ạȲ ’ ᾼẦ֥֝ᵂȲṳ‚ṿ

ᵓ Ԛṹ Ԛ ȴ 

ҵȲױ ᴩ ᾼ ╟ắ╜ ȳᾎ√Ἠᾎ ᾼ ạᴖ ѿ ᵓ

Ȳ ῏ ᴕ  ᾼẦᵂȲѿ ד ╜ ếᾎ

ᾼ ếᶙ ȴױ ṿ NbS ᾼ ӣ ╜ᾼצ ▐ếᾎ√ ד

Ȳ ᴖ‚  NbS ᾼצ ╟Ȳṳ ’Ẕ ᾼ  Ә ἤȴ 

֯ᶙכ ṷ Џᵂ∟Ȳ Ӕה  NbS ᴩ Ȳṳ֝Ḕ ╟

ạȲѿ―═ ế ᴷ NbS ᾼ ῶ ȴ ṷ ạȲ

ᾼ ᴩ Ḇẓ Ὑ⇔ế ἤȲṳ ֯Ӈ Ὠ

ᴩ Ȳ ’ NbS ֯╜ ￼ ϯ═ ᾼצ ȴ 

гȳ ᴷ 

֯ ◕Ȳ ῏ ứ ᴷ NbSᴩ ╟∟ Ϣ

ếӢᾬֵאַ ἤᾼ Ȳѿ ’ Ḃכ ӭ Ȳṳ ᵑҠ

ᴞ ‍ᾼכ ȴ NbSᴩ ᾼ ế֢ ’

╟Ȳиέῂ ȳ ế оѿцᵓ …Ϣᾼ Ȳѿ Ὑ NbS

Ϣ ȳאַ ȳӢᾬֵ ἤếϢ ד цԓ ӭ Ἤצ

Ȳṳứ ╥ᵡ ֥ ᾼ ԈȲѹ ’Л NbSᾼ

ứἤȴױҵȲ ᴷᾼ Ὠẃ ╟ ἤ Ȳ═ ȳ

ế Ӕȴ ∟Ȳе иṹếӻ☼ Ȳ‚ NbSᾼ ế

ѻ☼оȲ ẃḆֵ ᾼḂ ȴ 

ᴷП╓ Эצ ֵֽ IUCNɎInternational Union for 

Conservation of Nature and Natural ResourcesɏȳIPBESɎIntergovernmental 
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Science-Policy Platform on Biodiversity and Ecosystem Servicesɏ

צ ҏד ▐ȳ ἘȲϯѠ IUCN ҏП 8Єԓ ╓

(standards)ѿцẔМ 28 ╓ Ɏindicatorsɏ ᴩ Ὑȴ 

 

ὑ ҳ Ϛ цП NbS Ϥ☼ ХЄḔ Ɏ  4-1ɏМȲХЄ

◕Ἤ П IUCN 28 ╓ ὑ  4-13ᶁצἬ ȲױҵȲӐׁשṅ

֢Џᵂ ц∂ ṜП╓ ὑῶ 4-2цῶ 4-3Ȳѿ ’ṿӣױ☼

П NbSᴩ Є Ṝ NbSԓ ȴ 

ṅשׁ ᵫȲẔМ IUCN(2020)Бứ ẁᾼᴞᶺ ᴷЏẓ

(self-assessment tool)ẃ Ἤ ᾼ NbS ╥ᵡ ֥ IUCN ᾼԓ

Ȳֽ  4-14ȴᴞᶺ ᴷЏẓ ֫ ԓ 28 ╓ (indicators)ȲṼ

NbS╟ ֥ ╓ ᾼ ⇔ иȲԚи ⇔(strong)ȳ҉и(adequate)ȳ

и(partial)ἨЛṜ(insufficient)ҳ Ȳŋṳѿὔ П ẃ ӱЛ

֝╓ ᾼᾭ ȴ 

 

 

 4-13 NbSϤ☼ ֢ ◕ ПNbSԓ ╓  
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ῶ 4-2֢ Џᵂ ц ПNbSԓ ╓ (1/2) 

Ϛ ◕ȸϠ Ṇ  

ӭ Џᵂ  ԓ ╓  Ὑ 

1.1 ᵓ …Ϣ 

5.2 

… ὑФ ӂ ᾼ ȲЛắἤ

ȳŋד ȳῂ ֮ᴯ ѹ’ ᴰӖ

ᴞӦȳṶ›ѹ҉иᵫ῀ȳ֝ ᾼ  

5.3 

ắNbS̓ Ἠ ᾼᵓ

…῏ȲṳṿẔ NbS╟ᾼἬצ

 

6.2 
Ἥ Л֝ᵓ …῏֯Ё֮

ᾼ ᵓȳṿӣȳ Ҡ ԉ 

1.2 
☼ ῂ

╚  

1.1 
Ԓᴕ ᵓ ד ῏ ≡ ᾼῂ ╚

 

1.2 
Ἤ ᾼῂ ╚ ᾼ

נּ  

1.3 
Ϡ ☼ ￼ ד

 
3.1 

NbSᴩ ᾿ ч Ӣ Ṇ ᾓᾼ

ѿц оѻ֪ 

ϡ ◕ȸ ứḂ ӭ  

2.1  - - 

2.2 ứ  5.4 
ḟ ṳ֫ Ἤצ цắ

ᵓ …῏ᾼ  

2.3 ứḂ ӭ  - - 

Ϯ ◕ȸạứᴩ  

3.1 
NbS ╟Џ

ẓ Ȳ ứ ╟ 
- 

- 

3.2 
֥֮Ѡ ᴥȲ

╟ 

2.1 
NbSᾼ ч ҏ ȳῂ цӢ

Ṇ ᾼӻФᵂӣ 

2.2 NbSᾼ ֥Ẕ҃Ф ╟ц
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 ᾼẦ֥֝ᵂ 

3.4 
Ӣ Ṇ ᶙ ἤᾼ ṳ

ϤNbS  

4.4 

NbS ᴕ ᾼ ֥ȲֽӀ

ȳ֣е  ȳᴞ ἤ ẁ ֥

ᾼᴩ  

7.1 
NbS Ҡ Ɫứ ế ᴷᾼ

 

3.3 ứ  

1.3 
Ӵȳ ứ ṳứ ᴷNbSἬ

сᾼϢ  אַ

3.1 
NbSᴩ ᾿ ч Ӣ Ṇ ᾓᾼ

ѿц оѻ֪ 

3.2 
Ӵȳ ứ ṳứ ᴷὙ ѹҠ

ᾼӢ ֵ ἤ’Ṏכ  

3.4 ᴩ ᴷ 

2.3 
NbSᾼ Ҕᵶ ╟֮ ѿҵᾼ

ц  

4.2 
ẁכӐ ṅѿќ═ NbSᾼשׁ

ȲҔ╗ד ᾎ ế ᵗᾼҠ  

4.1 
Ӵṳ NbSד ᾼ᾿ ц כ

Ӑ ȲẂֽ Ҁҏц ắ  

8.3 

NbSϢ ȳאַ ȳӢᾬֵ

ἤếϢ (Ҕ╗ɦ ֥ ᴰӖ

ᵓΩṕ(UNDRIP)ɧ) ד ᾼ ц

ԓ ӭ Ἤצ  

3.5 ᶧ Ԓ  

4.3 
NbS ᾼҠᴩἤד ὑ Ѡ ╥

֥ ᾼȲṳ цד ҵ  

6.1 
NbS╟ד ᾼ Ӑếכ֯

ᵓ Ȳṳᵫ῀’ ế ᾼḂ ╟ 
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ῶ 4-3֢ Џᵂ ц ПNbSԓ ╓ (2/2) 

ҳ ◕ȸ ╟ᴩ  

ӭ Џᵂ  ԓ ╓  Ὑ 

4.1 ∂Ӵ ạ 7.2 
֯ NbS ╟ᾼӢỄ МȲ ṳ

╟ ế ᴷ  

4.2 
∂Ӵч Ө ц ֥

ḟ ạ 

5.1 

֯  NbS ›Ȳ ứὙ ѹậ Ԛ

ᾼ֫ цӨ ḟ ạѿẁἬצᵓ

…῏ṿӣ 

5.5 

 NbS ᾼѐ⇔ Ȳ∂Ӵắ

ᵓ …῏Ԛ֝ḟ ᾼ

ạ 

8.2 
NbS Ғ ‚ ╜ ▐ѿќ═

ѻ☼о 

4.3 
╟NbS╟ế

ạ 
7.2 

֯ NbS ╟ᾼӢỄ МȲ ṳ

╟ ế ᴷ  

Х ◕ȸ ᴷ 

ӭ Џᵂ  ԓ ╓  Ὑ 

5.1 
ᴷ ╟ ╟ ᾓȲ 

’ Ḃכ ӭ  

1.3 
Ӵȳ ứ ṳứ ᴷNbSἬ

сᾼϢ  אַ

3.2 
Ӵȳ ứ ṳứ ᴷὙ ѹҠ

ᾼӢ ֵ ἤ’Ṏכ  

3.3 
цứ ᴷ NbS ᴞ ‍ᾼכ

 

5.2 

иέῂ ȳ ȳ

оếᵓ …Ϣ

ᾼ  

6.3 

ứ Б∂Ӵᾼ’ ╟Ȳѿ ’

Ԛכ П ԈѹЛ  

NbS ᾼ ứἤ 

8.3 

NbS Ϣ ȳאַ ȳӢᾬֵ

ἤếϢ (Ҕ╗ɦ ֥ ᴰӖ

ᵓΩṕ(UNDRIP)ɧ) ד ᾼ ц

ԓ ӭ Ἤצ  

5.3 ἤ  7.3 
֯ NbS ╟ᾼӢỄ МȲ ӣ

ᾼч ה ▐ 

5.4 е иṹ  8.1 
иṹ NbS ᾼ ȳ ╟ Ἥѿ

ẃḂ  
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ẃ ȸIUCN (2020)ȷѬᵓ (2021)ɦ NbS цԚ֝ ᴷ  ɧה

 4-14 NbSԓ ᴞᶺ ᴷЏẓṿӣѠᾎ 

  



 

5-1 

5 Х  NbS Ϥ☼  

Ϛȳ Ϡ Ṇ  

ɦ֯Ϡ Ṇ ɧ ◕ȲӐׁשṅ ὑԓ ☼ ᾼᵓ ד

῏ȳѻ цῂ ╚ Ȳṳ Ϥ Ẕ￼ Ȳѿ ứ

ᴞ Ѡ(NbS) ╟ᾼ ȴ 

ɦ ѬṆ ☼и ᴷ ☼ Ḃ (2/2)ɧ

ᾼ Ȳ֯ ᴩ ȲԚ Ϡ 21 Њӂү ế 2 Єӂү

Ȳ Ϡד ῂ ȳ еἬѿц ᾃ֮ѠӢ ᾼ ᵓ

…ϢȲ ᾛ Ӗ ṓȴ ṷ Ф ה Ȳ ֮Ѡ

ế Ȳṳ Ϥ Ḃ ế Ȳ Ԛכ Ȳ ϠеṂ֥ᵂᾼ

ȴױҵȲ Ϡ☼ ד  ế֮֯ Њ ȲὙ ֢

 ᾼ ếиЏȲẦᵗӖ ṳ ᾼṔᴥȲⱢ☼ Ḃ

ế ẁќ═ȴױ сӖ ᾼѠה Ӑ ᾼ NbS

Ϥ☼ › Џᵂ ⇔€֥ȴ 

ױ֯ ϱȲӐ ן Ϡ Ṇԝ ᾼ נּ Ȳṳ֯ῶ 5-1М

ҏ ☼ ᾼᵓ …ϢԝῶȲ иӁֽ  5-1ἬӱȲҔ╗֮Ѡ

҅ῶȳ֮֯ NGOȳד ếе   ȴ ṷᵓ …ϢᾼֵаἤⱢ

∟ ᾼᴞ Ѡ ẁϠ ᾼ ќ═ȴױҵȲׁשṅ Ϡ

☼ ᾼѻ ế ᾼῂ ╚ Ȳṳ֯ῶ 5-2 МὙ Ϡ֢

Ҡ ᾼ╚ ȲẂֽṮḳ ḳɎֽᾈṮ ȳϱ Ё+ḳ ɏế

֮֕оɎֽ ֮ ц оɏȲⱢḕ ҏ ╟ȴ 

 

ῶ 5-1 ☼ Пᵓ …Ϣ ῶ 

֮Ѡ҅ῶ 

ṭȳ ◙ṭȳ ṭȳϮꜜṭȳᴫ ṭȳẒ ṭȳХ ṭȳгῖṭȳ ếṭȳּרӥṭ ṭ цỰ
Ӗȳ֮֯ ӖȳЁ֮Ἤצ Ϣȴ 

֮֯ NGO 

 ЍѝҭЏᵂ⅍ȳ ԅ Ầ ȳ Ѝ Ϣ ȳҖ Ӣד‌ ȴ 

ד Ầ  
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ῂ ᾎϢМ Ӗ ȳῂ ᾎϢүҖӀ ȳῂ ᾎϢ Ӏ ȳϢӲ
  ȳ ⁮ӥ ᴏȳ Є ֵ ⅍ȴ 

е   

ҖӀ Ѝ еἬȳ ӥѬᵓ Җ ȳѬᵓ ϫᾈЎᶝȳѬ’ᶝүҖиᶝȳ ҖӀ╜ἈѬᵓ
ᶝȳ ҖӀ╜Ἀ ᶝȳ ҖӀ╜Ἀ ц Ṷ ȳӻ ԏᶝҖ ȳӻ е ᶝȳ
Ὥ ᶝ ὧὭ ȳҖ Ỵц Ѝ ȳᴩ╜ ỗ Җ и ȳ
╜ צ ȳ ҖӀ╜Ἀ Џ ȴ 

 

ῶ 5-2 ☼ цῂ ╚ ῶ 

☼  Пῂ ╚  

ᾈṮ  
¶ ᾼ  

¶ Ṯḳ ḳ 

ӣѬЛṜ(іӣ Ѭ) ¶ ׄԓ 

Ё+ḳ (ϱ ) 
¶ ᾼ  

¶ Ṯḳ ḳ 

ᾈ  
¶ ᾼ  

¶ Ṯḳ ḳ 

֮ о 
¶ ᾼ  

¶ Ӣ о Ӣᾬֵ ἤ ҷ 

Ѭ ֮ 
¶ ᾼ  

¶ Ӣ о Ӣᾬֵ ἤ ҷ 

ᾈ  

¶ ᾼ  

¶ Ṯḳ ḳ 

¶ Ӣ о Ӣᾬֵ ἤ ҷ 

 

 

 5-1 ☼ иӁӱ  
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ϡȳ Ḃ ӭ  

ɦ֯ ứḂ ӭ ɧ ◕ȲӐׁשṅ ☼ ᾼ ứ ᴩ

Ȳṳ ứẓ ᾼḂ ӭ ȲⱢᴞ Ѡᾼ ӣ ẁὙ Ѡ֣ȴ 

ԒȲׁשṅ ☼ ᾼѻ Ḗ ╚ Ȳ∂ӴϠḂ Ȳ

Ṯḳ ḳȳ ֮ ứȳ оếԅרּ Ḗ Ѡ (ṓῶ 5-3)ȴ֯

Ṯḳ ḳѠ Ȳ ֯ὑ ḟ☻Ѭ Ȳ с☼ ᾼṮ☻ ϩȷ֯ ֮

ứѠ Ȳ Ὥế ═ ֮Ṇ Ȳѿ ỆЁ ṳḂ Ӣ Ṇ

ȷᴖ֯ оếԅרּ ḖϱȲ⁄ ὑ ᾘᾈḔ Ӣ Ȳ

с☼ ᾼ ếе ṿӣἤȴ 

ϯẃȲⱢ ֥ᾼׁשṅ Ȳ ᴕ Ϡֵ ֪ Ȳֽ

Њȳ Ἥ ϩцЁ֮ᵓӣ Ԉ ȴẂֽȲ Њᾼ

Ȳ∂ ᴕ Ể ẃ Ӣ ὢ ȷ֯ Ἥ ϩѠ Ȳ⁄

ᾼ֮   ќ═Ӣ ѠȲ ᵍ֪ ⇔ ᴖ ю

ȷ֝ Ȳᵓӣ CA-Markov ₤ ӑẃЁ֮ᵓӣ оȲ ’Ἤ

ᾼḂ ẓ   ᾼ ἤế ϩȴ 

ῶ 5-3 Ḃ ῶ 

Ṯḳ ḳ 

ᵂⱢ и☻Ѭ Ȳ ḟ ◙ṭ Ѭ ȴ 

Ӣ о 

Ӣ(ֽ Ѥ)ȲἋᴼ ȳ Ḃ ᾓЛṾᾼѬ ȳ Ғ
Ṏғ ȴ 

Ḃ  

ᵑᴕ ḘȳѬ ȳḔ ȳỰӖ ẓ ȴ 

ԅ ԏ 

ᾘ   Ḃ ȳ’ ◙ ᴥȳ ᴞᴩṞ ȳ ᵅ ⇔Ѥ
ȳ Ғ ṞῈ ȴ 

Ϯȳ ạ ᴩ  

(Ϛ) ᴩ ▐ Ю  

֯ɦạ ᴩ ɧ ◕МȲӐׁשṅ Ϯ Ё֮ᵓӣѠ Ȳ

Ɫ֯ס ☼ ᾼᴞ Ѡ ẁֵ оᾼ Ȳṳ ֢Ѡ ᴩ

ԓ ᾼӢ Ṇ ᴷȲ ▐в Ҡ ҳ ҳ ȴ 
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ԒȲ Л֝ᾼ Ḗế֮Ѡ ᴥ ҏϮ Ѡ Ȳиᵑ

ὑṮ☻ ḳȳӢ ֮Ḃ цֵғ Ё֮ᵓӣȴ Ȳ

ӣᾼӢ Ṇ ᴷЏẓɎInVESTếTESSAɏ оḕ Ѡ ᾼӢ

Ṇ ὢ ȲҔᵶ ȳЁ׀ ’═ếѬ ’Ṏ ╓ ȴ 

∟ȲᵓӣЁ֮ ếЁ֮ᵓӣ ₤ ᴩ  Ȳиέ

֢Ѡ ֯Л֝ вᾼ ȲⱢḟ ῏ ẁּד Ṽ Ȳѿ

― Ṿᾼᴞ Ѡ ȴ ѿϱиέȲ Ҡѿ ֥ ᴷ ֮

Ѡ Ѭḳ ȳ ế ֮₇ Ѡ ẃП Ȳצᵗὑ

῏ԓ Ϡ ῂ ếӢ Ṇ ắẞᾼ Ȳ ϚḔ Ὑᴞ

Ѡᾼ ếҠᴩἤȴ 

(ϡ) Ѡ Ю  

 Ӑׁשṅ ạ Ϯ Ё֮ᵓӣѠ Ɏ ҭ Ѡ s0ȳᴞ

ѠѠ s1ȳ ϫᾈЎи ᾙ Џ Ѡ s2ɏȲ֯ס ẁ

ֵаоᾼ Ȳѿԓ ᴷЛ֝Ѡ ֯ ☼ ᾼ ӣἤế ֯

ȴ ҭ Ѡ Ɏs0ɏᵂⱢ Ȳ’ Ở ᾭᾓȲצᵗ

ὑ ֯ЛД ϯᾼᴞ Ӣ ᾭ ȷᴞ ѠѠ (s1)⁄

ᴞ Ѡᾼ Ἐ Ȳ ὑӢ ’ṎȳṮḳ ḳế Ә

ᵓӣȲѿ ☼ ᾼӢ ἤȷ ϫᾈЎи ᾙ Џ

Ѡ s2ɏ⁄ ẁϚ ὑ ᾼЛ֝ Ȳ ֯ ֮ Ԉϯ

ᾼ ҅ ḟѠ ȴ Ϯ Ѡ ᾼѩ иέȲׁשṅҠ ᴩṮḳׄ

ԓиέếӢ Ṇὢ иέȲṳ ֥ ᴷ֢Ѡ ֯ᴞ Ѡ(NbS)

ӣМᾼ ȴ ᾼ Л о֢Ѡ ᾼ ế

Ȳ ẁẓ ᾼ ќ ȲẦᵗḟ ῏ ẓ ᾼЁ

֮ᵓӣ ȴѿϯⱢϮ Ѡ П Ю : 

1ȳ ҭ Ɏs0ɏȸ 

ẃᴞв╜ Ё Мї(110ד )Ȳ ẁϠ☼

вП Ё֮ ế ᾭᾓȴױ Л֝ ᾼ ҭ Ȳ

’ ᴞ ᾭ ᾼ  ȴ ṷ ȲҠѿ∂Ӵ ᴕ

Ȳӣὑѩ Л֝ Ѡ ᾼ Ȳṳ ᴷӢ Ṇ ᾼ⌠ ϩȴױ
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ҵȲ Ϸṿ ֢ ᴞ ᴷ ₤ ֯ Д ᾼ ϯ ᴩ

ȴᵂⱢ Ȳ ᵗὑצ צ Д Пϯᾼᴞ

Ӣ ᾭ ȴ 

2ȳ ᴞ ѠѠ (s1)ȸ 

ᴞ ѠѠ s1֯ס ֥ NbS ╟Џẓ ѿцᵓ ד ῏ᾼ

Ԛ Ȳ ᾈ ᴩ ṎȲ ẓ ☻ғ ᾼ ֮Ȳṳ с

֮₇ ȴױѠ Л ṶԈ ẃᾼ ☼ Ȳ

ᾈ ᾼ ☻Ὲ ᵅ ϯ ᾼ Ѭ Ȳ ֯ᵅ☼

ᾈ ֮ᾼӢᾬֵ ἤế ֮₇ ȴ ֮ Ẕᾬ ȳо цӢᾬ

ᾼғ Ȳצ оѬ Ȳṳ Ὲע ȳϢϩế Ȳ Ӣ

ᾼḂ цӘ צ ᵗȴ 

› П֢ ѠהȲ ѿ Ғ ᾈ Ὲ ᾼ

ѠהⱢ ⁄Ȳ ֮ Ѡ Ȳṳ Ѭ ₤ ϤП

₤ế … ɎṼЁ֮ᵓӣᾭᾓ Сɏȴ ԒȲӐ ᴕד

ѝ ѿц ֮ ד П ḊȲ ֮ иⱢ Ѭ ȳ

ȳ ȳ Ѭ ế‍ Ѭ Х ȴ ֮ Ἁ Ɫ Ἰ 0

еѐȲ ☼ѬᴯּפⱢ1еѐ Ȳ ∟ҁ ḕ ᾼ Ȳѿ

’Ẕ ֥Л֝ ế Ӣ ᾬᾼӢ ḖȲ ֮и ᾼ

ᾓ ṓῶ 5-4ȴ 

֯ МȲ Ѭ ȳ ế ὑắᾈѬ

ἤ ᾼᾭ ȲⱢѬӢ ᾬếѬ ẁ ᾼ ֮ȴ Ѭ ӂ Л

ᾈѬ ḥȲᵀ֯☻Ѭẃ Ȳױ ᵂⱢ ֮ᾼ ☻Ὲ Ȳצ

ᵗὑ ☻Ѭ Ể ֮ ᾼ ȴ‍ Ѭ ⁄ ὂ ☻ѬȲ ẁ

Ɫׄԓᾼ Ȳ֝ Ϸ ֥ᵓ …ϢᾼԚ Ȳ ױ Ɫכ

10ѐפּ ᾼᴞᴩṞếᴩϢḔ Ȳ‚ Ϣ ᴞ Ф ᾼ ȴᴖ‍

Ѭ ЁѺцḘ Пӻꜜ ѿị⇔ 1/4ᾼЁị Ɫ Ȳ Ғ

Ӣᾬ ἤȴ 
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ҵȲױ ᾈ ҿ ПЁ֮ȲҢ ПЁ֮Ϸצ ᴩ Ȳṿ ֮

ᵧ ᾼᾭ Ȳ ᵗὑἋ Ѭϩצ Ȳ ֮ᾼᴞ Ѭ

ὨȲṳ ḆֵᾼӢ Ӣ׀Ὲ ȴ 

Ȳ ᾈ П ֮ Ѡ ֽ  5-2ἬӱȲ ┤ ЁѠּפ

Ɫ126000άȲ Ѡױ ’ Ӣ ȳ ☻Ѭ Ȳ֝ Ɫ

֮ῂ ẁԅ ȳӢ Ṏế ԏ ֵ ȴ 

Эדᾼׁשṅ ᴟ Ѭ ֮Ϛ Ɏֽ  1-1Ἤӱɏȴ

ן Ȳ Ѭ ѻᾈ ☼ ӭ›Ɫ ֮Ȳṳѹ ☼ ᾼ ӥ

֯ҍủԅ Ɫҍ ẁ ȴⱢ ֮ц сӢ

Ṇὢ Ȳ Ѡ  s0 Ѭ ѻᾈ ☼ᾼϮṔ ӣ

֮ Ɫ ӥȲᴖ Ѭ ֮ᾼ ֮ иϷḂⱢ ӥȲṳ ᴩӢ Ṇὢ

ᾼ ᴷȴ 

ῶ 5-4 ֮и  

ӭ ֮и  ⁄  

I Ѭ  50~100 cmѬ  0 m 

II   15~50 cmѬ  0.75 m 

III   0~15 cmѬ  1 m 

IV Ѭ  0~30 cm ֮ 1.15 m 

V ‍ Ѭ  >30 cm ֮ 2.5 m 
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 5-2 ֮ Ѡ П֮ᶮ  

 

 

3ȳ ϫᾈЎи ᾙ Џ Ѡ Ɏs2ɏȸ 

ӐѠ ⱢӐ ϫᾈЎи ֥ᵂ Ȳ֯ס ᾙ

Џ ᴩӢ Ṇὢ ᾼ ᴷȲ ױ ϯ Ӣ

Ҡ ẃᾼ Ȳṳ Л֝Ѡ ᾼѩ Ȳ Ϥ ֢ Џ

╟ᾼ ế ֯ ȴ 

֯Ѡ  s2 МȲ ϤϠ ϫᾈЎи ҏᾼҳϫ Ṯ֣ϯ

ἋᴼᾼЏ Ɏֽ  5-3ἬӱɏȲױἋᴼ ᾼӭᾼ╥ ᾈỴ

ứἤṳ Ṯ☻ ϩȲ ᴖ ю☻Ѭ ϯ ỰӖế ╟ᾼ№

ȴױҵȲⱢϠ ϚḔ с ᾈ ᾼѬ ₇ ȲѠ  s2 ӼҔᵶṼ

ϫᾈЎи ὑ 111 ד⇔Ἤạứᾼ ᾈ Ѭ Ѡ

Ɏֽ  5-4ἬӱɏȲ֯ ᾈ Ể Ғԅ Ὲ ╟Ȳѿ⌠

ᾈ ᾼӢ ғ ȴ 

Ӑד⇔ ὑB Ӣ Ṇ ὢ иέȲὑϯѠ Ὑứ

цה Ӣה ᴷȴ 

 

 5-3 ҳϫ Ṯϯ ἋᴼЏ  
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ᴕ ȸ Ѭᵓ ϫᾈЎᶝ(Ӗ (ד 112  ѬṆ ᾙ  

 

 5-4 ϫᾈЎи ᾈ Ѭ Ѡ ӱ  

 

(Ϯ) ứ Ӣה Ṇ ὢ ᴷ 

ֽ  4-3ɎB ứ ה ɏἬӱȲϯѠ ϯ ֽᴶ ӣӐ

▐Ȳ ᴩӢ Ṇὢ ᴷиέȴ 

1ȳ ֢ Ѡ 

ӐׁשṅМȲⱢϠ ᴩ ѹצṆ ἤᾼЁ֮ ế ᴷȲᶺ

ӣϠӦв╜ Ё МїἬ ẁᾼ ҭ Ɏs0ɏᵂⱢѻ

ᾼ ȴ ṷ ҭ ҔᵶϠ ᾼЁ֮ ᵑȲ

∟ҠᵂⱢֵ ᴞ Ѡ(NbS)ếЏ Ѡ ᾼṼ ȴ 

ԒȲ ṅשׁ вᾼЁ֮ ᾭᾓȲᶺ Ṽ Ёᵓӣᾼ

ɎLULCɏ ᴩ и Ɏreclassificationɏȴ Л֝ᾼЁ֮

₤ Ɫ12ѻ ȲиᵑⱢѬӥȳḅӥȳὨ ȳ Ὥȳᴎ

Ὥȳ ֮ȳ ȳᴰ ∂ ȳѬЏ ᾬȳ ֮ȳ ֮ếѬ ȴד

ҟד П 7 Ё֮ ḆⱢ (ῶ 5-5)ȲѿḆ᾿ ѹ оᾼ

Ѡהᵧ вᾼЁ֮ᵓӣ ᾓȴ ṷ ғӣὑ о֯∟ ᾼ Ca-

Markov ₤МᵂⱢ ϤȲ ₤ᾼ ἤ ӣἤȴ 
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֯ ₤ ᾼ ậѠ ȲӐׁשṅ ӣϠӖ ɏȳדɎ2017ד106

ɏᾼЁ֮דɎ2021דɏц110דɎ2019ד108 ᵂⱢЛ֝

ᾼ Ӑ Ȳиᵑ Ɫ t0_s0ȳt1_s0 ц t2_s0ȴ ṷ ᾼ ậ

ӭᾼ֯ὑ ẁẓצ ᶧԝᾼЁ֮ᵓӣ Ȳѿẁ Ca-Markov 

₤ ᴩ ế ȴ Ϯ ᾼЁ֮ ᾓ ᴩѩ

ếиέȲ ₤ М Ё֮ ᾼ Ȳṳה ₤֯

Ё֮ Ѡ ᾼ ȴ 

ὑ110דᾼЁ֮ Ɏs0ɏȲ ϠẒ ѠȸϚ╥

֮ ֮ Ṏᾼᴞ ѠѠ (s1)ȲҫϚ⁄╥Џ Ѡ Ɏs2ɏȴϮ Ё֮

Ѡ ѩ ֽ  5-5Ἤӱȴ ṷ Ѡ ч╣ϠЛ֝ ֯Ё֮

ᵓӣϱᾼ ӣȲṳⱢ ₤∟ ᾼ ế иέ ẁϠḆ ᾼ

ȴ 

ῶ 5-5 Ё֮ ѩ ῶ 

Ё֮  Ё֮  

1 ֮ 1 Ѭӥ 

2 Ὥ 2 ḅᵂ 

3 ֮ 3 Ὠ  

4 Ѭ  4 ѤὭɎѿ Ɫѻɏ 

5 ∂  5 ᴎὭ 

6 ֮ 6 Ӣ֮ 

7  7  

  
8 /D׃/Ẕ҃∂  

  
9 ѬЏ ᾬ 

  
10 ֮ 

  
11 ֮ 

  
12 Ѭ  
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 5-5 Л֝ Ѡ(s0ȳs1ȳs2)ѩ ӱ  

2ȳ Ca-Markov₤ ứ 

ṅМȲⱢϠשׁױ֯ ᴩЁ֮ ᾼ Ȳ ӣϠӖ 106

Ɏt1_s0ɏד Ɏt3_s0ɏẒד108 ᾼ ҭ ᵂⱢ ₤

ἤП Ϥ Ȳֽ  5-6Ἤӱȴ Ȳ⁄Ҡ Ӗ

Пs1ȳs2Ѡד110 ȲṳṿӣCA-MarkovӢכӖ ᴟ130ד114

ⱢϚדɎҳד ɏӑẃЁ֮ Ȳ☼ ֽ  5-7Ἤӱȴ 

Ӑׁשṅṿӣ TerrSet2020 Мᾼ Ҡъ ɎMARKOVȲ

 5-8ɏẃ Ё֮ ᵑ֯ Ẓ П ᾼ ȴ

∟Ӑׁשṅ֯ ₤∂ МȲ ậϠҳ ᾼ֥ ⇔֪ІɎ  

5-9ɏȲѿ―Ḇ ֮ч╣ Ё֮ иᵉᾼ ֪ ȴ ҳ ֥

⇔֪ІҔ╗ȸ ⇔Ɏ Ѭ Ὼɏȳ Ὼȳ Ὼѿц

ϢЀ ȴ ṷ֪І҅ῶϠ цϢⱢ֪ Ё֮ ₤ᾼ Ȳ

ẁЁ֮ ᾼ цѠ֣ȴ 

ϯẃȲ ṷ֥ ⇔֪ІȲ  TerrSet2020 ᾼ FUZZY 

ɎFUZZYȲ  5-10ɏ ᴩ оиέȲѿ ֢֪І Л֝Ё

֮ ₤ᾼ ἤ ⇔ȴFUZZY б ₤ ᴩи

Ȳ ֢֪І Ɫ оП0~255 ἤ иȲѿ―֯
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∟ ∂ Мṿӣȴ Л֝ᾼ֥ ⇔֪ІȲẂֽѬ Ἠ ᾼ

Ȳ Л֝ᾼ о ẗ Ɏmembership functionȲ  5-11ɏȲ

ѿч╣ ֪І Л֝Ё֮ ᾼ ế ⇔ȴ о ẗ

Ҡ П Ɫȸẗ ᶮᾭɎmembership function shapeɏѿцẗ

₤(membership function type)ȴẗ ᶮᾭצ Sɲ ẗ ȳJɲ ẗ ѿц

ἤẗ Ϯ Ҡẁ ȷẗ ₤иכ ȳ ȳ Ϯ

₤ȴ ȳ ẗ Ởϱсȳϯ ѿц ȷ ẗ

⁄ ҳ ạ ȴἬ ứ֢Ё֮ ֥ ⇔֪ІП ֥

цẗ ֽῶ 5-6Ἤӱȴ 

ⱢϠ ứ֢֥ ⇔֪І Л֝Ё֮ ᾼ ἤ ȲӐ

ṅשׁ ӣϠ TerrSet2020 ᾼ AHP иέᾎ ɎMCE, multiple 

criteria evaluationȲ  5-12ɏẃḟứҳ ֥ ⇔֪І Л֝Ё֮

ᵑП Ɏῶ 5-7ɏȴӐװMCE ṿӣП иέᾎⱢҒ ἤ

֥WLCɎweight linear combinationɏȴ֯WLCМȲḕ ֪ Ɏfactorsɏ

Ẕד ἤ СϚ Ȳ ∟ ḕ ֪ о ∟ᾼ

Ɏ0̡ 255ɏ ᾼ ד Ȳṳ ὨҒ ȲӢכḕ Ἠ

ᾼ ֥ иȴ Ϡ֪ ѿҵȲMCE֝ ҒϤ ạȲ и

ҏЛ ₤ᴖḂ Ё֮ ᾼ ȴ ạ ᵧ ѠהⱢӁ

Ὥ Ȳ Ɫ1ᾼ ⁄ⱢҠ о ȷчПȲ Ɫ0ᾼ ⁄

ὑ ⁄ПҵȴӐשׁװṅ ȳѬЏ ᾬếѬ ԝϤ ạ

Ȳ ạ ֽ  5-13Ἤӱȴ 

ᶙ֥כ ⇔֪І ứế ∟ȲҠ ҏ֥ ⇔֮ Ɏ  

5-14ɏȴ ṷ Ϥᴟ TerrSet2020 Мᾼ CA-Markov Ȳ

ᵂЮ ֽ  5-15ἬӱȴCA-Markov ֥Ϡ ᴞ ɎCellular 

Automataɏ Ҡъ ᾼ ἤȲ Ё֮ ᾼῈ ȴ

ᵓӣԒ› ứᾼ ế֥ ⇔֪І ᴩ ȲӢכӑ

ẃᾼЁ֮ Ȳ ᴖ Ὲ ế ϱᾼЁ֮ ȴױ

ӱӑẃ ד ᾼЁ֮ᵓӣ о ȲⱢ ϚḔᾼӢ Ṇ ὢ
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ᴷ ẁ ȴӐשׁװṅṿӣ 5x5 ӂᶁ Ὼ ᵂⱢ CA-

filterȷṳ ᴞ װ҅ ứⱢ30װȴ 

ϚṆԝᾼ TerrSet2020 ɎҔ╗ MARKOVȳFUZZYȳAHP 

ế CA-MarkovɏᾼẦ֝ ӣȲӐׁשṅ ∂Ϡẓצ ἤᾼЁ֮

₤ȴױ ₤֯ ϱȲ ֥Ὲ иᵉ ц ֪ІȲ

Ϡ֢ Ё֮ ᾼҠ Ѡ֣ ȲⱢ ῏ ẁҠ ᾼ

ᴕ ȴ 

 

 

 

 5-6 CA-Markov ṿӣ ד ӱ  

 

 5-7 CA-Markovד Ѡ ӱ  
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 5-8 TerrSet2020 MarkovᵂЮ  

 

 

 5-9 ֥ ⇔֪І Ɏҿϱȸ Ѭ ῺȳҢϱȸ Ὼȳҿϯȸ

ῺȳҢϯȸϢЀ ɏ 
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 5-10 TerrSet2020 FUZZYᵂЮ  

 

 

 5-11 FUZZY П о ẗ ӱ  



 

5-15 

 

ῶ 5-6 ֢ Ё֮ Л֝ ֪ ПFUZZY֥ ῶ 

 

 

 

 

 5-12 TerrSet2020 MCEᵂЮ  

 
















































