Supplementary Tables

Table S1 Information of 27 sub-watersheds
	Sub
	Population
(Person)
	Population density
(Person/km2)
	Area
(km2)
	Slope
(%)
	Impervious area ratio
(%)

	S12
	174,017
	20,155.8
	8.63
	7.12
	56

	S13
	5
	8.9
	0.60
	8.81
	9

	S13-1
	16,445
	7,670.9
	2.14
	7.24
	49

	S14
	47,839
	21,217.2
	2.25
	5.37
	75

	S15
	13,531
	15,517.2
	0.87
	7.23
	58

	S16
	42,275
	28,540.5
	1.48
	6.81
	70

	S17
	20,434
	30,095.3
	0.68
	6.68
	66

	S18
	11,582
	32,127.9
	0.36
	4.98
	90

	S19
	4,895
	2,501.8
	1.96
	6.96
	26

	S20
	7,009
	5,546.5
	1.26
	7.71
	21

	S21
	1,581
	625.0
	2.53
	6.90
	11

	S22
	41,766
	32,536.4
	1.28
	5.43
	84

	S23
	15,646
	44,489.7
	0.35
	2.76
	96

	S24
	31,793
	29,522.4
	1.08
	10.49
	59

	S25
	7,956
	6,821.2
	1.17
	9.04
	18

	S25-1
	481
	213.8
	2.25
	4.94
	13

	S26
	677
	532.4
	1.27
	5.66
	21

	S27
	435
	223.7
	1.95
	6.48
	19

	S28
	512
	375.1
	1.36
	7.48
	28

	S29
	293
	375.9
	0.78
	2.06
	19

	S30
	16
	14.1
	1.14
	15.76
	8

	S31
	927
	160.2
	5.79
	5.99
	23

	S32
	394
	226.2
	1.74
	5.20
	20

	S33
	930
	274.8
	3.38
	5.57
	11

	S33-1
	474
	150.9
	3.14
	11.73
	8

	S34
	83
	85.5
	0.97
	7.99
	16

	S34-1
	2,287
	414.2
	5.52
	7.90
	18



Table S2 Information of CMIP6 GCMs used in this study
	No
	Institution
	Model
	Resolution
(lon × lat) (km)

	1
	Commonwealth Scientific and Industrial Research Organisation, Australia
	ACCESS-ESM1-5
	192 x 145

	2
	Canadian Centre for Climate Modelling and Analysis, Canada
	CanESM5
	128 x 64

	3
	Euro-Mediterranean Centre on Climate Change, Italy
	CMCC-ESM2
	288 x 192

	4
	NOAA Geophysical Fluid Dynamics Laboratory, USA
	GFDL-ESM4
	360 x 180

	5
	Institute for Numerical Mathematics, Russia
	INM-CM4-8
	180 x 120

	6
	
	INM-CM5-0
	

	7
	Institut Pierre-Simon Laplace, France
	IPSL-CM6A-LR
	144 x 143

	8
	Korea Institute of Ocean Science and Technology, South Korea
	KIOST-ESM
	192 x 96

	9
	Japan Agency for Marine-Earth Science and Technology, Atmosphere and Ocean Research Institute for Environmental Studies, Japan
	MIROC6
	256 x 128

	10
	Max Planck Institute for Meteorology, Germany
	MPI-ESM1-2-HR
	384 x 192

	11
	
	MPI-ESM1-2-LR
	192 x 96

	12
	Meteorological Research Institute, Japan
	MRI-ESM2-0
	320 x 160

	13
	Nanjing University of Information Science and Technology, China
	NESM3
	192 x 96

	14
	Norwegian Climate Centre, Norway
	NorESM2-LM
	144 x 96

	15
	
	NorESM2-MM
	288 x 192



Table S3 TFN weight according to water quantity evaluation criteria 
	DPSIR
	Criteria
	Component
	Min
	Mod
	Max

	Driving force
	D1
	Population
	0.470
	0.523
	0.575

	
	D2
	Population density
	0.348
	0.386
	0.425

	Pressure
	P1
	Percent of impervious area
	0.253
	0.281
	0.309

	
	P2
	Watershed slope (%)
	0.078
	0.087
	0.096

	
	P3a
	Annual water supply amount
	0.487
	0.541
	0.595

	State
	S1a
	Total runoff
	0.217
	0.241
	0.265

	
	S2a
	Total infiltration
	0.512
	0.569
	0.626

	
	S3a
	Average flowrate during dry season
	0.089
	0.099
	0.109

	Impact
	I1a
	Total runoff (future)
	0.173
	0.193
	0.212

	
	I2a
	Total infiltration (future)
	0.513
	0.570
	0.627

	
	I3a
	Average flowrate during dry season (future)
	0.132
	0.147
	0.161

	Response
	R1a
	Permeable pavement performance in total runoff
	0.357
	0.397
	0.436

	
	R2a
	Permeable pavement performance in total infiltration
	0.115
	0.128
	0.141

	
	R3a
	Permeable pavement Performance in flowrate during dry season
	0.271
	0.301
	0.331

	
	R4a
	Cost for installation permeable pavement
	0.075
	0.083
	0.092



Table S4 TFN weight according to water quality evaluation criteria 
	DPSIR
	Criteria
	Component
	Min
	Mod
	Max

	Driving force
	D1
	Population
	0.471
	0.523
	0.575

	
	D2
	Population density
	0.347
	0.386
	0.425

	Pressure
	P1
	Percent of impervious area
	0.185
	0.206
	0.227

	
	P2
	Watershed slope (%)
	0.045
	0.050
	0.055

	
	P3b
	Wastewater discharge
	0.588
	0.653
	0.718

	State
	S1b
	Load of BOD
	0.119
	0.132
	0.146

	
	S2b
	Load of DO
	0.260
	0.289
	0.318

	
	S3b
	Load of TN
	0.127
	0.141
	0.155

	
	S4b
	Load of TP
	0.292
	0.325
	0.357

	
	S5b
	Load of SS
	0.020
	0.022
	0.024

	Impact
	I1b
	Load of BOD (future)
	0.160
	0.178
	0.196

	
	I2b
	Load of DO (future)
	0.202
	0.224
	0.247

	
	I3b
	Load of TN (future)
	0.165
	0.184
	0.202

	
	I4b
	Load of TP (future)
	0.264
	0.293
	0.322

	
	I5b
	Load of SS (future)
	0.027
	0.030
	0.033

	Response
	R1b
	Permeable pavement Performance in BOD
	0.125
	0.139
	0.153

	
	R2b
	Permeable pavement Performance in DO
	0.057
	0.064
	0.070

	
	R3a
	Permeable pavement Performance in TN
	0.129
	0.143
	0.157

	
	R4a
	Permeable pavement Performance in TP
	0.134
	0.149
	0.164

	
	R5a
	Permeable pavement Performance in SS
	0.111
	0.124
	0.136

	
	R6a
	Cost to installation permeable pavement facility
	0.262
	0.291
	0.320









Supplementary Equations

· Supplementary description of Spatial interpolation and bias correction method
The inverse distance weighting (IDW) method is an interpolation method using the concept of Tobler’s first law (Tobler, 1970) that values at relatively close distances are more related than values at far distance. Eq. (S1) is used to perform spatial interpolation on climate data in GCM grid format using the IDW method.
                                                  (S1)
Here,  represents the climate variable of study area,  is the interpolation weight, and  is the GCM simulated climate variables around the study area. 
For bias correction, the quantile mapping method that correct the error using the cumulative probability distribution of the observed and simulated values (Hashino et al., 2007) was used. The bias corrected data by the quantile mapping method is obtained using Eq. (2).
                                               (S2)
where  is the bias-corrected data,  is the simulated value at time  in period ,  is cumulative distribution function (CDF) of simulated values, and  is the inverse function of the CDF of observed values.



· Supplementary description of Fuzzy TOPSIS
The standardized fuzzy matrix  for applying triangular fuzzy number (TFN) to TOPSIS is expressed as Eq. (S3) for the benefit criterion and Eq. (S4) for the cost criterion.
                                             (S3)
                                            (S4)
Here,  represent minimum, mode, maximum value of TFN matrix. When , fuzzy positive ideal solution (FPIS)  and fuzzy negative ideal solution, FNIS  are defined as in Eq. (S5) based on the weighted normalized fuzzy matrix .
                                 (S5)
Here,   and . Also, the distance between the two TFNs  and  is calculated through Eq. (S6). Accordingly, the distance between (FPIS) & (FNIS) and each alternative () is calculated through Eq. (S7). Finally, the relative closeness coefficient ( of each alternative is calculated through Eq. (S8).
                          (S6)
                                 (S7)
                                                             (S8)


· Supplementary description of VIKOR
When deriving a compromise solution using the VIKOR method, the best value () and the worst value () for the values according to the evaluation criteria of alternatives are first calculated through Eq. (S9) on the benefic criteria.
                                             (S9)
Based on the calculated ,  values,  and  values are derived through Eqs. (S10) ~ (S11).
                                           (S10)
                                          (S11)
where  denotes the weights of the criteria, expressing their relative importance. Finally, the  value is calculated through Eqs. (S12) ~ (S14).
                       (S12)
Here,
                                                   (S13)
                                                  (S14)
 is introduced as the weight of the strategy of ‘‘the majority of criteria” (or ‘‘the maximum group utility”). Here, we assume that  = 0.5.
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