Supplementary material
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Supplementary Tables
Supplementary Table S1. Rank method weights for socioeconomic and ecological sustainability indicators by island type. I = inhabited islands; U = uninhabited islands; SOCIOE = socioeconomic sustainability; ECOLOG = ecological sustainability; RM = rank method.
	Sustainability dimension
	Indicator
	RM weight (I)
	Rank (I)
	RM weight (U)
	Rank (U)

	SOCIOE
	Population density
	0.194
	2
	0.028
	8

	SOCIOE
	Landscape
	0.111
	5
	0.139
	4

	SOCIOE
	Distance to the mainland
	0.056
	7
	0.167
	3

	SOCIOE
	Connectivity to the mainland
	0.222
	1
	0.194
	2

	SOCIOE
	National park designation/legislation
	0.139
	4
	0.222
	1

	SOCIOE
	Tourism presence/amenities/specialty products
	0.167
	3
	0.083
	6

	SOCIOE
	Unique island culture
	0.083
	6
	0.056
	7

	SOCIOE
	Forest ownership classification
	0.028
	8
	0.111
	5

	ECOLOG
	Forest area
	0.286
	1
	0.143
	4

	ECOLOG
	Forest area ratio
	0.143
	3
	0.095
	5

	ECOLOG
	Proportion of natural vegetation
	0.095
	5
	0.190
	3

	ECOLOG
	Proportion of evergreen broadleaf forests
	0.048
	6
	0.048
	6

	ECOLOG
	Endemic and rare species
	0.238
	2
	0.286
	1

	ECOLOG
	Biodiversity within the island
	0.190
	4
	0.238
	2





Supplementary Table S2a. Island forest ecosystem service assessment categories, scoring criteria, and spatial datasets used for grid-based scoring (part 1). 
	Scoring criteria
	Datasets

	Major
	Medium
	Indicator
	Sub-indicator
	Attribute
	Score
	Data
	Source

	Provisioning Service (PROSER)
	Resource soundness
	Forest cover
	Forest stand
	Artificial forests
Natural forest
Non-tree/non-forest
	1
2
0
	Forest type map
	Korea Forest Service

	
	
	
	Forest type
	Coniferous
Deciduous
Mixed forest
Bamboo
Non-tree area
	10
5
4
1
0
	
	

	
	
	
	Tree species
	Pinus, Larix, Chamaecyparis
Hinoki Cypress, Japanese Cedar
Oak, Castanopsis sieboldin
	10
	
	

	
	
	
	Crown density
	< 50%
50% - 70%
> 70%
	5
7
10
	
	

	
	Management efficiency
	Slope
	Slope
	




	10
7
5
3
1
	DEM
	National Geographic Information Institute

	
	
	Road accessibility
	Distance to network
	
	
	Forest Road Network
	Korea Forest Service

	
	
	
	Distance to node
	
	
	
	

	
	
	Urban accessibility
	Distance to city
	
	
	Urbanized Area Boundary
	National Information Portal

	
	
	Ridge accessibility
	Distance to ridge
	




	1
3
5
7
10
	Mountain / Mountain Range
	

	Regulating Service: Water Management (REG-WAT)
	Drought and flood mitigation
	Forest cover
	Forest type
	Coniferous
Deciduous
Mixed forest
Bamboo
Non-tree area
	3
10
7
1
0
	Forest type map
	Korea Forest Service

	
	
	
	Diameter class
	Young tree (< 6cm)
Small wood (6-18cm)
Medium wood (18-30cm)
Large wood (> 30cm)
	1
3
7
10
	
	

	
	
	
	Crown density
	< 50%
50% - 70%
> 70%
	3
7
10
	
	

	
	
	Forest site
	Soil depth
	




	1
3
5
7
10
	Forest Site Soil Map
	







Supplementary Table S2b. Island forest ecosystem service assessment categories, scoring criteria, and spatial datasets used for grid-based scoring (part 2). 
	Scoring criteria
	Datasets

	Major
	Medium
	Indicator
	Sub-indicator
	Attribute
	Score
	Data
	Source

	Regulating Service: Water Management (REG-WAT)
	Drought and flood mitigation
	Forest site
	Soil texture
	Sandy loam
Silt
Loamy Sand
Sand
Loam
Silt loam
	10
10
10
10
5
5
	Forest Site Soil Map
	Korea Forest Service

	
	
	
	Soil type
	Brown Forest Soil
Red Forest Soil
Dark Red Forest Soil
Grayish-Brown Forest Soil
	10
10
5
5
	
	

	
	
	
	Soil shape
	Upward
Parallel
Downward
	1
10
5
	
	

	
	
	Topography
	Azimuth
	0-22.5, 337.5-360 North
22.5-67.5 Northeast
67.5-112.5 East
112.5-157.5 Southeast
157.5-202.5 South
202.5-247.5 Southwest
247.5-292.5 West
292.5-337.5 Northwest
(-1) Flat
	10
9
7
4
0
2
3
8
5
	DEM
	National Geographic Information Institute

	
	Water purification
	Waterway
accessibility
	Distance to waterway
	




	10
7
5
3
1
	Continuous Digital Topographic Map
	

	
	
	Lake/Reservoir accessibility
	Distance to lake
	
	
	
	

	Regulating Service: Disaster Prevention (REG-DIS)
	Landslide prevention
	Landslide risk grade
	Landslide Risk Grade
	Extreme
High
Moderate
Low
Minimal
	1
3
5
7
10
	Landslide Hazard Rating Map
	Korea Forest Service

	
	Prevention of Large-Scale Wildfires
	Wildfire risk grade
	Wildfire risk grade
	
	
	Wildfire Vulnerability Map
	

	
	
	Road accessibility
	Distance to network
	




	10
7
5
3
1
	Forest Road Network Map
	

	
	
	
	Distance to node
	
	
	National Node-Link Network
	Ministry of Land, Infrastructure and Transport

	
	Coastal Protection
	Coastal accessibility
	Distance to Coastline
	




	1
3
5
7
10
	Coastline
	Ministry of Oceans and Fisheries






Supplementary Table S2c. Island forest ecosystem service assessment categories, scoring criteria, and spatial datasets used for grid-based scoring (part 3). 
	Scoring criteria
	Datasets

	Major
	Medium
	Indicator
	Sub-indicator
	Attribute
	Score
	Data
	Source

	Regulating Service: Urban Environment (REG-URB)
	Urban-heat Island mitigation
	Lake/Reservoir accessibility
	Distance to waterway
	




	10
7
5
3
1
	Continuous Digital Topographic Map
	National Geographic Information Institute

	
	Urban environment improvement
	Urban accessibility
	Distance to city
	
	
	Urbanized Area Boundary
	National Spatial Information Portal

	
	
	Urban population ratio
	Population
	




	1
3
5
7
10
	Urban Area Population data
	Korean Statistical Information Service

	Cultural Service (CULSER)
	Scenic resources
	Top 100 mountains
	Distance to top 100 mountains
	




	10
7
5
3
1
	100 Famous Mountains
	Korea Forest Service

	
	
	Ridge accessibility
	Distance to ridge
	
	
	Mountain / Mountain Range
	National Spatial Information Portal

	
	Hinterland Market
	Urban population ratio
	Population
	




	1
3
5
7
10
	Total Population
	National Land Information Map

	
	
	Highway accessibility
	Distance to interchange
	




	10
7
5
3
1
	Continuous Digital Topographic Map
	National Geographic Information Institute

	
	Attractiveness
	Forest recreation facilities
	Distance to Gardens, Healing Forests, Arboretums, Forest Bathing Areas, etc.
	
	
	Distance to Gardens, Healing Forests, Arboretums, Forest Bathing Areas, etc.
	Korea Forest Service

	
	
	Cultural heritage accessibility
	Distance to heritage
	
	
	Continuous Digital Topographic Map
	National Geographic Information Institute

	Supporting Service (SUPSER)
	Biodiversity
	Ecological and Naturalness Assessment Grade
	Ecological and Naturalness Assessment Grade
	High
Moderate
Low
	10
5
1
	Ecological and Natural Map
	Ministry of Environment

	
	Ecological Environmental Value
	Habitat Suitability
	Distance to major mountain range
	




	10
7
5
3
1
	Major Mountain Ridges
	Korea Mountain Preservation Association

	
	
	
	Forest Protection Area
	Present
Absent
	10
3
	Mountain Classification data
	Korea Forest Service

	
	
	
	Wildlife Protection Area
	
	
	
	

	
	
	
	Ecological Landscape Conservation Area
	
	
	
	

	
	
	
	Wetland Protection Area
	
	
	
	

	
	
	
	Baekdudaegan Protection Area
	
	
	
	






Supplementary Table S3. Island forest sustainability assessment categories, scoring criteria, and datasets. 
	Scoring criteria
	Description

	Major
	Indicator
	Attribute
	Score
	Data
	Source

	Socioeconomic aspect
	Population density
	




	1
3
5
7
10
	Population Density
	National Institute of Forest Science

	
	Landscape
	[bookmark: _Hlk214972824]class (1 to 10), 10 = high
	1
2
3
-
8
9
10
	Landscape Type
	Korea Forest Service

	
	Distance to the mainland
	




	10
7
5
3
1
	Distance to Mainland
	National Institute of Forest Science

	
	Connectivity to the mainland
	None
Bridge, Causeway, Other
	0
10
	Mainland Connectivity
	

	
	National Park Designation/Legislation
	Present
Absent
	10
3
	National Park Status
	

	
	Tourism Presence/Amenities/Specialty Products
	
	
	Tourism Infrastructure
	

	
	Unique Island Culture
	
	
	Unique Island Culture
	

	
	Forest Ownership Classification
	National land
Public land
Private land
Military land
	10
5
1
5
	Forest Ownership
	

	Ecological aspect
	Forest area
	




	1
3
5
7
10
	Forest Area
	

	
	Forest area ratio
	
	
	Forest Area Ratio
	

	
	Proportion of Natural Vegetation
	0%
< 50%
50% - 75%
> 75%
	3
5
7
10
	Natural Vegetation Ratio
	

	
	Proportion of Evergreen Broadleaf Forests
	0%
< 1%
1% – 10%
> 10%
	3
5
7
10
	Evergreen Broadleaf Ratio
	

	
	Endemic and Rare Species
	Present
Absent
	10
3
	Endemic & Rare Species
	

	
	Biodiversity within the Island
	




	1
3
5
7
10
	Island Biodiversity
	






Supplementary Table S4. Expert panel profiles of all 21 recruited experts.
	Affiliation / Field
	Position / Role
	Experience (Year)

	Korea Forest Service
	Government officer
	17 years

	Public Institution in Forestry
	Ph.D.
	10 years

	Forestry Research Institute
	Researcher
	15 years

	Mokpo National University
	Professor in Island Ecology
	24 years

	Public Institution in Forestry
	Ph.D.
	18 years

	Forestry Research Institute
	Researcher
	20 years

	Korea Forest Service
	Government officer
	20 years

	Forestry Research Institute
	Researcher
	21 years

	Korea Forest Service
	Government officer
	30 years

	Forestry Research Institute
	Researcher
	18 years

	Public Institution in Environment
	Director
	30 years

	Forestry Research Institute
	Forestry Research Institute
	20 years

	Private Sector – Environmental & Ecological Resource Survey
	Survey Specialist
	25 years

	Forestry Research Institute
	Ph.D.
	20 years

	Public Institution in Forestry
	Ph.D.
	18 years

	Forestry Research Institute
	Ph.D.
	20 years

	Forestry Research Institute
	Ph.D.
	28 years

	Regional National Forest Management Office (KFS)
	Director
	35 years

	Mokpo National University
	Professor in Forest Ecology Lab
	13 years

	Seoul National University – Department of Forest Environmental Science
	Professor
	19 years

	Mokpo National University – Island Ecology Research Institute
	Director
	40 years












Supplementary Table S5. AHP pairwise comparison questions and importance scale for the six major ecosystem service categories. AHP = analytic hierarchy process; ES = ecosystem service.
	Question
	Left ES category
	Importance Level◀----------
	----------▶ Importance Level
	Right ES category

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

	Q1
	REG-WAT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	REG-DIS

	Q2
	REG-WAT 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	SUPSER

	Q3
	REG-WAT 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	PROSER

	Q4
	REG-WAT 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	CULSER

	Q5
	REG-WAT 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	REG-URB

	Q6
	REG-DIS 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	SUPSER

	Q7
	REG-DIS 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	PROSER

	Q8
	REG-DIS 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	CULSER

	Q9
	REG-DIS 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	REG-URB

	Q10
	SUPSER
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	PROSER

	Q11
	SUPSER
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	CULSER

	Q12
	SUPSER
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	REG-URB

	Q13
	PROSER
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	CULSER

	Q14
	PROSER
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	REG-URB 

	Q15
	CULSER
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	REG-URB 

	Note. The same evaluation procedure was applied to both inhabited and uninhabited islands. AHP was used for pairwise comparisons among the six major ecosystem service categories. For the rank method, experts ranked the lower-level indicators within each major ecosystem service category and within each sustainability dimension.

Note. PROSER = provisioning services; REG-WAT = regulating services related to water management; REG-DIS = regulating services related to disaster prevention; REG-URB = regulating services related to the urban environment; CULSER = cultural services; SUPSER = supporting services








Supplementary Table S6. Raw expert responses for AHP pairwise comparisons among ecosystem service categories for inhabited islands.
	ID
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Q13
	Q14
	Q15
	CI
	RI
	CR

	1
	1/9
	3
	9
	6
	7
	9
	9
	9
	9
	6
	1
	4
	1/6
	1/5
	3
	0.2166
	1.25
	0.1733

	2
	2
	1
	4
	3
	4
	2
	5
	2
	4
	5
	4
	5
	1/4
	3
	2
	0.1015
	1.25
	0.0812

	3
	5
	1/5
	8
	1/5
	1/5
	1/5
	5
	1/5
	1/5
	8
	1
	1
	1/8
	1/8
	1
	0.1610
	1.25
	0.1288

	4
	5
	1
	1
	3
	4
	1/3
	2
	5
	4
	3
	7
	7
	2
	2
	1/3
	0.1397
	1.25
	0.1118

	5
	2
	3
	4
	3
	4
	2
	5
	4
	5
	5
	4
	5
	1/2
	2
	3
	0.0819
	1.25
	0.0655

	6
	3
	5
	9
	7
	8
	3
	7
	4
	6
	5
	3
	4
	1/3
	1/2
	2
	0.0523
	1.25
	0.0418

	7
	3
	1/5
	3
	1/5
	1/5
	1/7
	1
	1/7
	1/7
	7
	1/3
	1/3
	1/7
	1/7
	1/3
	0.0951
	1.25
	0.0761

	8
	1/4
	3
	3
	1/3
	6
	8
	8
	8
	9
	5
	1
	4
	1/7
	3
	7
	0.1785
	1.25
	0.1428

	9
	4
	1/4
	4
	1/4
	4
	1/4
	4
	1/4
	1/4
	4
	4
	4
	1/2
	1/3
	4
	0.2631
	1.25
	0.2105

	10
	8
	1/9
	1/8
	1/7
	7
	1/8
	1/7
	8
	9
	8
	9
	8
	7
	8
	7
	1.0209
	1.25
	0.8167

	11
	1/4
	1/7
	1/2
	1/2
	1/2
	1/7
	1/2
	2
	1/2
	5
	8
	8
	5
	3
	3
	0.1576
	1.25
	0.1261

	12
	3
	1/3
	2
	1
	2
	1/2
	3
	2
	3
	6
	5
	5
	2
	2
	1/2
	0.1219
	1.25
	0.0975

	13
	1/2
	1/4
	5
	2
	1
	1/2
	7
	4
	3
	9
	6
	5
	1/3
	1/4
	1
	0.0215
	1.25
	0.0172

	14
	2
	2
	5
	3
	4
	3
	5
	4
	5
	6
	4
	5
	1
	2
	3
	0.0894
	1.25
	0.0715

	15
	1/3
	3
	3
	3
	3
	3
	3
	6
	5
	5
	5
	5
	1/5
	1/5
	1/3
	0.2468
	1.25
	0.1974

	16
	1/7
	1/7
	1/9
	5
	5
	1/5
	1/9
	6
	6
	1/7
	5
	8
	8
	9
	4
	0.3505
	1.25
	0.2804

	17
	1/3
	1/3
	2
	2
	2
	1/3
	3
	1/3
	3
	4
	3
	4
	1/2
	4
	4
	0.1646
	1.25
	0.1317

	18
	4
	1
	6
	3
	7
	3
	5
	6
	7
	3
	4
	6
	1/3
	1
	1/3
	0.2003
	1.25
	0.1602

	19
	8
	7
	9
	8
	7
	6
	8
	7
	6
	7
	6
	5
	1/6
	1/7
	1/6
	0.3943
	1.25
	0.3154

	20
	1/3
	1/3
	1/3
	1/3
	1
	4
	4
	1/2
	3
	2
	3
	2
	2
	3
	3
	0.2082
	1.25
	0.1666

	21
	2
	1
	3
	3
	4
	2
	5
	3
	5
	5
	4
	5
	1/4
	2
	2
	0.0845
	1.25
	0.0676

	
Note. The raw AHP responses from all 21 experts are reported in Supplementary Tables S6 and S7 for transparency. For the final AHP weighting, one response that exceeded the predefined consistency threshold was excluded, and the remaining 20 valid responses were aggregated using the Aggregate Individual Judgments (AIJ) method. Specifically, the arithmetic mean was computed for each pairwise comparison item across the valid responses, separately for inhabited and uninhabited islands. Using these averaged pairwise values, a 6 × 6 aggregated comparison matrix was constructed for each island type, and the priority weights were obtained from the normalized principal eigenvector of each matrix.

Note. AHP = analytic hierarchy process; AIJ = Aggregate Individual Judgments; CI = Consistency Index; CR = Consistency Ratio; RI = Random Index.













Supplementary Table S7. Raw expert responses for AHP pairwise comparisons among ecosystem service categories for uninhabited islands.
	ID
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Q13
	Q14
	Q15
	CI
	RI
	CR

	1
	 1/8
	 1/9
	 1/6
	 1/7
	1    
	 1/5
	4    
	3    
	5    
	4    
	3    
	6    
	 1/4
	3    
	7    
	0.1462 
	1.25 
	0.1170 

	2
	 1/4
	 1/5
	 1/2
	 1/4
	1    
	 1/5
	5    
	3    
	6    
	4    
	2    
	4    
	 1/5
	4    
	3    
	0.1699 
	1.25 
	0.1359 

	3
	 1/4
	 1/5
	 1/2
	 1/3
	1    
	 1/5
	5    
	4    
	6    
	4    
	3    
	5    
	 1/5
	3    
	3    
	0.1601 
	1.25 
	0.1281 

	4
	 1/3
	 1/5
	1    
	 1/2
	3    
	 1/5
	3    
	3    
	3    
	7    
	9    
	9    
	3    
	1    
	1    
	0.0996 
	1.25 
	0.0797 

	5
	 1/6
	 1/7
	 1/4
	 1/5
	2    
	 1/4
	2    
	1    
	3    
	2    
	1    
	5    
	 1/3
	1    
	1    
	0.1554 
	1.25 
	0.1243 

	6
	 1/3
	 1/8
	1    
	 1/5
	2    
	 1/6
	3    
	 1/3
	4    
	8    
	5    
	9    
	 1/4
	2    
	5    
	0.0579 
	1.25 
	0.0463 

	7
	 1/4
	 1/5
	 1/2
	 1/3
	1    
	 1/5
	5    
	4    
	6    
	4    
	3    
	5    
	 1/5
	3    
	3    
	0.1601 
	1.25 
	0.1281 

	8
	 1/9
	 1/8
	1    
	 1/6
	1    
	3    
	5    
	5    
	5    
	4    
	3    
	7    
	 1/8
	3    
	4    
	0.1427 
	1.25 
	0.1142 

	9
	 1/8
	 1/9
	 1/6
	 1/7
	1    
	 1/5
	4    
	3    
	5    
	4    
	3    
	6    
	 1/4
	3    
	5    
	0.1390 
	1.25 
	0.1112 

	10
	9    
	 1/9
	8    
	7    
	9    
	 1/9
	 1/8
	9    
	9    
	9    
	9    
	9    
	9    
	9    
	9    
	0.7076 
	1.25 
	0.5661 

	11
	 1/2
	 1/8
	 1/5
	 1/2
	 1/2
	 1/8
	 1/4
	3    
	5    
	9    
	9    
	9    
	3    
	3    
	2    
	0.1446 
	1.25 
	0.1157 

	12
	 1/4
	 1/5
	 1/2
	3    
	3    
	 1/4
	2    
	4    
	4    
	7    
	9    
	9    
	3    
	3    
	1    
	0.0503 
	1.25 
	0.0402 

	13
	 1/2
	 1/4
	1    
	1    
	 1/3
	1    
	 1/4
	1    
	5    
	6    
	2    
	7    
	 1/2
	1    
	3    
	0.2929 
	1.25 
	0.2343 

	14
	 1/8
	 1/9
	 1/6
	 1/7
	1    
	 1/5
	4    
	3    
	5    
	4    
	3    
	6    
	 1/4
	3    
	3    
	0.1390 
	1.25 
	0.1112 

	15
	 1/8
	 1/8
	 1/6
	 1/7
	1    
	 1/5
	4    
	3    
	5    
	4    
	3    
	6    
	 1/4
	3    
	5    
	0.1442 
	1.25 
	0.1154 

	16
	1    
	 1/9
	 1/3
	3    
	3    
	 1/7
	 1/4
	3    
	3    
	5    
	5    
	5    
	5    
	5    
	 1/3
	0.1410 
	1.25 
	0.1128 

	17
	 1/6
	 1/6
	 1/5
	 1/5
	3    
	 1/7
	 1/7
	 1/6
	4    
	6    
	1    
	7    
	 1/4
	3    
	7    
	0.2453 
	1.25 
	0.1962 

	18
	 1/3
	 1/6
	5    
	 1/5
	5    
	 1/4
	3    
	5    
	4    
	7    
	5    
	6    
	 1/4
	1    
	5    
	0.2405 
	1.25 
	0.1924 

	19
	 1/3
	 1/6
	5    
	 1/5
	5    
	 1/4
	3    
	5    
	4    
	7    
	5    
	6    
	 1/4
	1    
	5    
	0.2405 
	1.25 
	0.1924 

	20
	5    
	 1/4
	 1/4
	4    
	4    
	 1/5
	 1/4
	4    
	4    
	4    
	6    
	7    
	7    
	7    
	6    
	0.2277 
	1.25 
	0.1822 

	21
	 1/4
	 1/5
	 1/2
	 1/4
	1    
	 1/5
	5    
	4    
	6    
	4    
	3    
	4    
	 1/4
	3    
	3    
	0.1623 
	1.25 
	0.1298 



Note. The raw AHP responses from all 21 experts are reported in Supplementary Tables S6 and S7 for transparency. For the final AHP weighting, one response that exceeded the predefined consistency threshold was excluded, and the remaining 20 valid responses were aggregated using the Aggregate Individual Judgments (AIJ) method. Specifically, the arithmetic mean was computed for each pairwise comparison item across the valid responses, separately for inhabited and uninhabited islands. Using these averaged pairwise values, a 6 × 6 aggregated comparison matrix was constructed for each island type, and the priority weights were obtained from the normalized principal eigenvector of each matrix.

Note. AHP = analytic hierarchy process; AIJ = Aggregate Individual Judgments; CI = Consistency Index; CR = Consistency Ratio; RI = Random Index.








Supplementary Table S8. Sensitivity analysis results for inhabited islands: mean changes in ecosystem service and sustainability scores under indicator-weight perturbation scenarios.
	Category
	Major
	Indicator
	Weight increase
	% change in score (20% weight adj.)
	Top10 Different Count
(20% weight adj.)

	
	
	
	Origin
	5%
	10%
	20%
	
	

	ES score
	PROSER
	Forest cover
	5.5497
	5.476
	5.4031
	5.2558
	-5.295
	1

	
	
	Slope
	
	5.5805
	5.6114
	5.6751
	+2.261
	1

	
	
	Road Accs.
	
	5.6193
	5.69
	5.8303
	+5.057
	0

	
	
	Urban Accs.
	
	5.558
	5.5662
	5.5819
	+0.58
	0

	
	
	Ridge Accs.
	
	5.5205
	5.4912
	5.4349
	-2.069
	0

	
	REG-WAT
	Forest cover
	5.4937
	5.4546
	5.4155
	5.3373
	-2.848
	0

	
	
	Forest site
	
	5.3974
	5.301
	5.1082
	-7.017
	0

	
	
	Topography
	
	5.5018
	5.5099
	5.5261
	+0.589
	0

	
	
	Waterway Accs.
	
	5.5739
	5.6541
	5.8145
	+5.839
	0

	
	
	Lake/Reservoir Accs.
	
	5.5275
	5.5612
	5.6287
	+2.457
	0

	
	REG-DIS
	Landslide risk grade
	3.6643
	3.6456
	3.6269
	3.5895
	-2.041
	2

	
	
	Wildfire risk grade
	
	3.6123
	3.5603
	3.4563
	-5.677
	2

	
	
	Road Accs.
	
	3.7403
	3.8162
	3.968
	+8.289
	0

	
	
	Coastal Accs.
	
	3.6497
	3.6351
	3.606
	-1.592
	0

	
	REG-URB
	Lake/Reservoir Accs.
	5.3056
	5.3242
	5.3429
	5.3801
	+1.405
	0

	
	
	Urban Accs.
	
	5.4275
	5.5494
	5.7933
	+9.192
	0

	
	
	Urban population ratio
	
	5.182
	5.0583
	4.8111
	-9.32
	2

	
	CULSER
	Top 100 mountains
	7.5362
	7.5413
	7.5366
	7.55
	+0.183
	0

	
	
	Ridge Accs.
	
	7.5423
	7.5287
	7.5592
	+0.304
	0

	
	
	Urban population ratio
	
	7.4333
	7.3341
	7.133
	-5.351
	0

	
	
	Highway Accs.
	
	7.5511
	7.568
	7.5985
	0.827
	0

	
	
	Forest recreation facilities
	
	7.5808
	7.6253
	7.7144
	+2.364
	0

	
	
	Cultural heritage Accs.
	
	7.5632
	7.5903
	7.645
	+1.443
	0

	
	SUPSER
	Ecological and Naturalness 
Assessment Grade
	2.1959
	2.0981
	1.999
	1.8004
	-18.009*
	1

	
	
	Habitat Suitability
	
	2.2454
	2.2948
	2.3937
	+9.01
	0

	Sustainability score
	Socioeconomic aspect
	Population density
	3.0982
	3.0728
	3.0484
	2.9986
	-3.213
	1

	
	
	Landscape
	
	3.0881
	3.0758
	3.0507
	-1.532
	1

	
	
	Distance to the mainland
	
	3.1183
	3.1372
	3.1753
	+2.49
	0

	
	
	Connectivity to the mainland
	
	3.0758
	3.057
	3.0184
	-2.573
	0

	
	
	National Park Designation/Legislation
	
	3.1273
	3.1539
	3.2069
	+3.508
	0

	
	
	Tourism Presence/Amenities/
Specialty Products
	
	3.1061
	3.1086
	3.1161
	+0.579
	0

	
	
	Unique Island Culture
	
	3.1019
	3.1057
	3.1152
	+0.548
	0

	
	
	Forest Ownership Classification
	
	3.0937
	3.089
	3.0805
	-0.569
	0

	
	Ecological aspect
	Forest area
	4.4416
	4.3738
	4.3075
	4.1741
	-6.022
	0

	
	
	Forest area ratio
	
	4.4323
	4.4198
	4.3927
	-1.101
	1

	
	
	Proportion of Natural Vegetation
	
	4.4437
	4.4528
	4.4705
	+0.651
	3

	
	
	Proportion of Evergreen Broadleaf Forests
	
	4.4382
	4.4352
	4.4285
	-0.296
	0

	
	
	Endemic and Rare Species
	
	4.4879
	4.5339
	4.6248
	+4.123
	1

	
	
	Biodiversity within the Island
	
	4.4291
	4.4158
	4.3886
	-1.194
	1

	Note. Origin indicates the original mean score before weight perturbation. The 5%, 10%, and 20% columns indicate mean scores after increasing the weight of the specified indicator by the corresponding percentage and proportionally re-normalizing the remaining indicator weights within the same category. The percentage change in score refers to the change under the 20% weight-perturbation scenario. Top10 Different Count indicates the number of islands not shared between the original top 10 ranking and the top 10 ranking under the 20% weight-perturbation scenario. An asterisk indicates |percentage change| > 10%.
























Supplementary Table S9. Sensitivity analysis results for uninhabited islands: mean changes in ecosystem service and sustainability scores under indicator-weight perturbation scenarios.
	Category
	Major
	Indicator
	Weight increase
	% change in score (20% weight adj.)
	Top10_Different_Count

	
	
	
	Origin
	5%
	10%
	20%
	
	

	ES score
	PROSER
	Forest cover
	4.3658
	4.2802
	4.1938
	4.0218
	-7.88
	1

	
	
	Slope
	
	4.418
	4.4733
	4.5798
	+4.902
	0

	
	
	Road Accs.
	
	4.3454
	4.3231
	4.2806
	-1.952
	0

	
	
	Urban Accs.
	
	4.3785
	4.3891
	4.4126
	+1.073
	0

	
	
	Ridge Accs.
	
	4.3395
	4.3141
	4.2624
	-2.369
	0

	
	REG-WAT
	Forest cover
	4.8731
	4.8426
	4.8109
	4.7498
	-2.531
	0

	
	
	Forest site
	
	4.7812
	4.6904
	4.5073
	-7.507
	0

	
	
	Topography
	
	4.9304
	4.9938
	5.1184
	+5.033
	0

	
	
	Waterway Accs.
	
	4.8792
	4.9057
	4.9579
	1.74
	0

	
	
	Lake/Reservoir Accs.
	
	4.8631
	4.8518
	4.8313
	-0.858
	0

	
	REG-DIS
	Landslide risk grade
	2.6932
	2.6989
	2.7038
	2.7153
	+0.823
	0

	
	
	Wildfire risk grade
	
	2.6763
	2.6583
	2.6234
	-2.592
	1

	
	
	Road Accs.
	
	2.7328
	2.7726
	2.8516
	+5.881
	0

	
	
	Coastal Accs.
	
	2.6578
	2.6218
	2.5503
	-5.305
	1

	
	REG-URB
	Lake/Reservoir Accs.
	6.0235
	6.0225
	6.0215
	6.0195
	-0.066
	0

	
	
	Urban Accs.
	
	6.1472
	6.2718
	6.5193
	+8.231
	0

	
	
	Urban population ratio
	
	5.9475
	5.8726
	5.7227
	-4.994
	0

	
	CULSER
	Top 100 mountains
	7.5158
	7.519
	7.5222
	7.5297
	+0.185
	2

	
	
	Ridge Accs.
	
	7.5254
	7.5346
	7.5543
	+0.512
	0

	
	
	Urban population ratio
	
	7.4151
	7.3123
	7.1002
	-5.53
	0

	
	
	Highway Accs.
	
	7.5018
	7.479
	7.4297
	-1.146
	0

	
	
	Forest recreation facilities
	
	7.5504
	7.5848
	7.6663
	2.001
	0

	
	
	Cultural heritage Accs.
	
	7.575
	7.6359
	7.7598
	+3.247
	0

	
	SUPSER
	Ecological and Naturalness Assessment Grade
	2.3487
	2.2484
	2.1484
	1.9481
	-17.057*
	0

	
	
	Habitat Suitability
	
	2.3986
	2.4487
	2.5487
	+8.516
	0

	Sustainability score
	Socioeconomic aspect
	Population density
	3.6851
	3.6812
	3.6774
	3.6696
	-0.42
	0

	
	
	Landscape
	
	3.6647
	3.6443
	3.6034
	-2.216
	0

	
	
	Distance to the mainland
	
	3.7472
	3.8093
	3.9334
	+6.739
	0

	
	
	Connectivity to the mainland
	
	3.6443
	3.6034
	3.5218
	-4.431
	1

	
	
	National Park Designation/Legislation
	
	3.7205
	3.756
	3.8268
	+3.846
	2

	
	
	Tourism Presence/Amenities/
Specialty Products
	
	3.6821
	3.6792
	3.6733
	-0.321
	0

	
	
	Unique Island Culture
	
	3.6831
	3.6811
	3.6772
	-0.215
	0

	
	
	Forest Ownership Classification
	
	3.6621
	3.6391
	3.5931
	-2.497
	0

	
	Ecological aspect
	Forest area
	5.1243
	5.0898
	5.0554
	4.9866
	-2.686
	0

	
	
	Forest area ratio
	
	5.1379
	5.1515
	5.1788
	1.064
	5

	
	
	Proportion of Natural Vegetation
	
	5.1758
	5.2274
	5.3305
	4.025
	0

	
	
	Proportion of Evergreen Broadleaf Forests
	
	5.1231
	5.1219
	5.1196
	-0.092
	1

	
	
	Endemic and Rare Species
	
	5.1256
	5.1269
	5.1296
	+0.105
	0

	
	
	Biodiversity within the Island
	
	5.0922
	5.0601
	4.9959
	-2.504
	2

	* Note. Origin indicates the original mean score before weight perturbation. The 5%, 10%, and 20% columns indicate mean scores after increasing the weight of the specified indicator by the corresponding percentage and proportionally re-normalizing the remaining indicator weights within the same category. The percentage change in score refers to the change under the 20% weight-perturbation scenario. Top10 Different Count indicates the number of islands not shared between the original top 10 ranking and the top 10 ranking under the 20% weight-perturbation scenario. An asterisk indicates |percentage change| > 10%.

	



