Supplementary Documents (Tables)
	Factor
	RF
	DS
	TW
	DD
	SL
	CU
	ST
	LI
	EL
	TR
	AS
	FA

	RF
	(1, 1 ,1)
	(2, 3, 4)
	(1, 2, 3)
	(1, 2, 3)
	(3, 4, 5)
	(4, 5,6)
	(3, 4, 5)
	(2, 3, 4)
	(1, 2, 3)
	(3, 4, 5)
	(4, 5,6)
	(1, 2, 3)

	DS
	(1/4,1/3,1/2)
	(1, 1 ,1)
	(2, 3, 4)
	(1, 2, 3)
	(1, 2, 3)
	(2, 3, 4)
	(2, 3, 4)
	(1, 2, 3)
	(1/3,1/2,1)
	(1, 2, 3)
	(2, 3, 4)
	(1/3,1/2,1)

	TW
	(1/3,1/2,1)
	(1/4,1/3,1/2)
	(1, 1 ,1)
	(2, 3, 4)
	(1, 2, 3)
	(1, 2, 3)
	(1, 2, 3)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1, 2, 3)
	(1, 2, 3)
	(1/4,1/3,1/2)

	DD
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/4,1/3,1/2)
	(1, 1 ,1)
	(2, 3, 4)
	(1, 2, 3)
	(1, 2, 3)
	(1, 2, 3)
	(1/3,1/2,1)
	(1, 2, 3)
	(1, 2, 3)
	(1/3,1/2,1)

	SL
	(1/5,1/4,1/3)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/4,1/3,1/2)
	(1, 1 ,1)
	(2, 3, 4)
	(1, 2, 3)
	(1, 2, 3)
	(1/2,1,2)
	(1, 2, 3)
	(2, 3, 4)
	(1/4,1/3,1/2)

	CU
	(1/6,1/5,1/4)
	(1/4,1/3,1/2)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/4,1/3,1/2)
	(1, 1 ,1)
	(1, 2, 3)
	(1/3,1/2,1)
	(1/4,1/3,1/2)
	(1, 2, 3)
	(1, 2, 3)
	(1/5,1/4,1/3)

	ST
	(1/5,1/4,1/3)
	(1/4,1/3,1/2)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1, 1 ,1)
	(1/2,1,2)
	(1/3,1/2,1)
	(1, 2, 3)
	(1, 2, 3)
	(1/4,1/3,1/2)

	LI
	(1/4,1/3,1/2)
	(1/3,1/2,1)
	(1, 2, 3)
	(1/2,1,2)
	(1/3,1/2,1)
	(1, 2, 3)
	(1/2,1,2)
	(1, 1 ,1)
	(1/3,1/2,1)
	(1, 2, 3)
	(2, 3, 4)
	(1/3,1/2,1)

	EL
	(1/3,1/2,1)
	(1, 2, 3)
	(1, 2, 3)
	(1, 2, 3)
	(1/2,1,2)
	(2, 3, 4)
	(1, 2, 3)
	(1, 2, 3)
	(1, 1 ,1)
	(2, 3, 4)
	(3, 4, 5)
	(1/2,1,2)

	TR
	(1/5,1/4,1/3)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/4,1/3,1/2)
	(1, 1 ,1)
	(1, 2, 3)
	(1/5,1/4,1/3)

	AS
	(1/6,1/5,1/4)
	(1/4,1/3,1/2)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/4,1/3,1/2)
	(1/3,1/2,1)
	(1/3,1/2,1)
	(1/4,1/3,1/2)
	(1/5,1/4,1/3)
	(1/3,1/2,1)
	(1, 1 ,1)
	(1/6,1/5,1/4)

	FA
	(1/3,1/2,1)
	(1, 2, 3)
	(2, 3, 4)
	(1, 2, 3)
	(2, 3, 4)
	(3, 4, 5)
	(2, 3, 4)
	(1, 2, 3)
	(1/2,1,2)
	(3, 4, 5)
	(4, 5,6)
	(1, 1 ,1)


Table 1. Fuzzy Analytical Hierarchy Process Pairwise comparison matrix








Table 2.Lower bound matrix
	Factor
	S21
	S13
	S15
	S14
	S12
	S23
	S16
	S24
	S18
	S17
	S11
	S22
	Product
	(j=1∏n​lij​)1/n

	S21
	1.00
	2.00
	1.00
	1.00
	3.00
	4.00
	3.00
	2.00
	1.00
	3.00
	4.00
	1.00
	1728.00
	1.8612

	S13
	0.25
	1.00
	2.00
	1.00
	1.00
	2.00
	2.00
	1.00
	0.33
	1.00
	2.00
	0.33
	0.44
	0.9339

	S15
	0.33
	0.25
	1.00
	2.00
	1.00
	1.00
	1.00
	0.33
	0.33
	1.00
	1.00
	0.25
	0.005
	0.643

	S14
	0.33
	0.33
	0.25
	1.00
	2.00
	1.00
	1.00
	1.00
	0.33
	1.00
	1.00
	0.25
	0.004
	0.6312

	S12
	0.20
	0.33
	0.33
	0.25
	1.00
	2.00
	1.00
	1.00
	0.50
	1.00
	2.00
	0.25
	0.003
	0.6163

	S23
	0.17
	0.25
	0.33
	0.33
	0.25
	1.00
	1.00
	0.33
	0.25
	1.00
	1.00
	0.20
	0.00002
	0.4059

	S16
	0.20
	0.25
	0.33
	0.33
	0.33
	0.33
	1.00
	0.50
	0.33
	1.00
	1.00
	0.25
	0.00002
	0.4059

	S24
	0.25
	0.33
	1.00
	0.50
	0.33
	1.00
	0.50
	1.00
	0.33
	1.00
	2.00
	0.33
	0.00148
	0.581

	S18
	0.33
	1.00
	1.00
	1.00
	0.50
	2.00
	1.00
	1.00
	1.00
	2.00
	3.00
	0.50
	0.9900
	0.9992

	S17
	0.20
	0.33
	0.33
	0.33
	0.33
	0.33
	0.33
	0.25
	0.25
	1.00
	1.00
	0.20
	0.000003
	0.3465

	S11
	0.17
	0.25
	0.33
	0.33
	0.25
	0.33
	0.25
	0.25
	0.20
	0.33
	1.00
	0.17
	0.0000003
	0.2859

	S22
	0.33
	1.00
	2.00
	1.00
	2.00
	3.00
	2.00
	1.00
	0.50
	3.00
	4.00
	1.00
	47.5200
	1.3795




Table 3. Middle bound matrix
	Fac
	S21
	S13
	S15
	S14
	S12
	S23
	S16
	S24
	S18
	S17
	S11
	S22
	Product
	(j=1∏n​lij​)1/n

	S21
	1.00
	3.00
	2.00
	2.00
	4.00
	5.00
	4.00
	3.00
	2.00
	4.00
	5.00
	2.00
	230400.000
	2.798

	S13
	0.25
	1.00
	3.00
	2.00
	2.00
	3.00
	3.00
	2.00
	0.50
	2.00
	3.00
	0.50
	81.000
	1.4423

	S15
	0.50
	0.33
	1.00
	3.00
	2.00
	2.00
	2.00
	0.50
	0.50
	2.00
	2.00
	0.33
	1.307
	1.0226

	S14
	0.50
	0.50
	0.33
	3.00
	3.00
	2.00
	2.00
	2.00
	0.50
	2.00
	2.00
	0.50
	5.940
	1.1601

	S12
	0.20
	0.50
	0.50
	0.33
	1.00
	3.00
	2.00
	2.00
	1.00
	2.00
	3.00
	0.33
	0.392
	0.9249

	S23
	0.17
	0.33
	0.50
	0.50
	0.33
	1.00
	2.00
	0.50
	0.33
	2.00
	2.00
	0.25
	0.001
	0.5623

	S16
	0.25
	0.33
	0.50
	0.50
	0.50
	0.50
	1.00
	1.00
	0.50
	2.00
	2.00
	0.33
	0.003
	0.6163

	S24
	0.33
	0.50
	2.00
	1.00
	0.50
	2.00
	1.00
	1.00
	0.50
	2.00
	3.00
	0.50
	0.495
	0.9431

	S18
	0.50
	2.00
	2.00
	2.00
	1.00
	3.00
	2.00
	2.00
	1.00
	3.00
	4.00
	1.00
	576.000
	1.6984

	S17
	0.25
	0.50
	0.50
	0.50
	0.50
	0.50
	0.50
	0.50
	0.33
	1.00
	2.00
	0.25
	0.0003
	0.5087

	S11
	0.17
	0.33
	0.50
	0.50
	0.33
	0.50
	0.50
	0.33
	0.25
	0.50
	1.00
	0.20
	0.00001
	0.3831

	S22
	0.50
	2.00
	3.00
	2.00
	3.00
	4.00
	3.00
	2.00
	1.00
	4.00
	5.00
	1.00
	8640.000
	2.1283




 Table 4. Upper Bound Matrix
	Fac
	S21
	S13
	S15
	S14
	S12
	S23
	S16
	S24
	S18
	S17
	S11
	S22
	Product
	(j=1∏n​lij​)1/n

	S21
	1.00
	4.00
	3.00
	3.00
	5.00
	6.00
	5.00
	4.00
	3.00
	5.00
	6.00
	3.00
	5832000.000
	3.6629

	S13
	0.50
	1.00
	4.00
	3.00
	3.00
	4.00
	4.00
	3.00
	1.00
	3.00
	4.00
	1.00
	10368.000
	2.1609

	S15
	1.00
	0.50
	1.00
	4.00
	3.00
	3.00
	3.00
	1.00
	1.00
	3.00
	3.00
	0.50
	243.000
	1.5805

	S14
	1.00
	1.00
	0.50
	1.00
	4.00
	3.00
	3.00
	3.00
	1.00
	3.00
	3.00
	1.00
	486.000
	1.6745

	S12
	0.33
	1.00
	1.00
	0.50
	1.00
	4.00
	3.00
	3.00
	2.00
	3.00
	4.00
	0.50
	71.280
	1.4269

	S23
	0.25
	0.50
	1.00
	1.00
	0.50
	1.00
	3.00
	1.00
	0.50
	3.00
	3.00
	0.33
	0.278
	0.8989

	S16
	0.33
	0.50
	1.00
	1.00
	1.00
	1.00
	1.00
	2.00
	1.00
	3.00
	3.00
	0.50
	1.485
	1.0335

	S24
	0.50
	1.00
	3.00
	2.00
	1.00
	3.00
	2.00
	1.00
	1.00
	3.00
	4.00
	1.00
	216.000
	1.5651

	S18
	1.00
	3.00
	3.00
	3.00
	2.00
	4.00
	3.00
	3.00
	1.00
	4.00
	5.00
	2.00
	77760.000
	2.556

	S17
	0.33
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.50
	1.00
	3.00
	0.33
	0.163
	0.8597

	S11
	0.25
	0.50
	1.00
	1.00
	0.50
	1.00
	1.00
	0.50
	0.33
	1.00
	1.00
	0.25
	0.003
	0.6163

	S22
	1.00
	3.00
	4.00
	3.00
	4.00
	5.00
	4.00
	3.00
	2.00
	5.00
	6.00
	1.00
	518400.000
	2.9938




Table 5. Fuzzy Synthesis Extent for object i
	Fac
	Product of l
	Product of m
	Product of u
	(∏ⱼ lᵢⱼ) ^(1/n)
	(∏ⱼ mᵢⱼ) ^(1/n)
	(∏ⱼ uᵢⱼ) ^(1/n)
	Ṽᵢ (l, m, u)
	fuzzy weights

	S21
	1728.00
	230400.0000
	5832000.00
	1.861
	2.798
	3.663
	(1.861,2.798,3.663)
	(0.0884,0.1973,0.4029)

	S13
	0.4444444
	81.0000
	10368.00
	0.934
	1.442
	2.161
	(0.934,1.442,2.161)
	(0.0444,0.1017,0.2377)

	S15
	0.0045833
	1.3068
	243.00
	0.643
	1.023
	1.581
	(0.643,1.023,1.581)
	(0.0306,0.0721,0.1739)

	S14
	0.0044921
	5.9400
	486.00
	0.631
	1.160
	1.675
	(0.631,1.160.1.675)
	(0.0300,0.0818,0.1842)

	S12
	0.0027225
	0.3920
	71.280
	0.616
	0.925
	1.427
	(0.616,0.925,1.427)
	(0.0293, 0.0652, 0.1570)

	S23
	0.0000187
	0.0015
	0.2784
	0.406
	0.562
	0.899
	(0.406,0.562.0.899)
	(0.0193, 0.0396, 0.0989)

	S16
	0.0000245
	0.0034
	1.4850
	0.406
	0.616
	1.034
	(0.406,0.616,1.034)
	(0.0193, 0.0434, 0.1137)

	S24
	0.0014824
	0.4950
	216.00
	0.581
	0.943
	1.565
	(0.581,0.943,1.565)
	(0.0276, 0.0665, 0.1722)

	S18
	0.99000
	576.0
	77760.0
	0.999
	1.698
	2.556
	(0.999,1.698,2.556)
	(0.0475, 0.1197, 0.2812)

	S17
	0.0000032
	0.0003
	0.16335
	0.347
	0.509
	0.860
	(0.347,0.509.0.860)
	(0.0165, 0.0359, 0.0946)

	S11
	0.0000003
	0.0000094
	0.0025781
	0.286
	0.383
	0.616
	(0.286,0.383,0616)
	(0.0136, 0.0270, 0.0678)

	S22
	47.520
	8640.00
	518400.0
	1.380
	2.128
	2.994
	(1.380,2.128,2.994)
	(0.0656, 0.1500, 0.3294)

	Sum
	 
	 
	 
	9.0895
	14.1881
	21.029
	 
	 

	 
	 inverse of sum
	 
	 
	0.1100
	0.0705
	0.0476
	(0.0475, 0.0705, 0.1100)
	 










                                  Table 6. Crisp Comparison matrix (middle value)

	Factor
	S21
	S13
	S15
	S14
	S12
	S23
	S16
	S24
	S18
	S17
	S11
	S22
	average
	λ
	CI
	RCI
	CR

	S21
	0.22
	0.27
	0.13
	0.12
	0.22
	0.19
	0.17
	0.18
	0.24
	0.15
	0.15
	0.28
	0.19
	12.95
	0.0955
	1.54
	0.0620

	S13
	0.05
	0.09
	0.19
	0.12
	0.11
	0.11
	0.13
	0.12
	0.06
	0.08
	0.09
	0.07
	0.10
	13.50
	
	
	

	S15
	0.11
	0.03
	0.06
	0.17
	0.11
	0.08
	0.09
	0.03
	0.06
	0.08
	0.06
	0.05
	0.08
	13.68
	
	
	

	S14
	0.11
	0.04
	0.02
	0.17
	0.17
	0.08
	0.09
	0.12
	0.06
	0.08
	0.06
	0.07
	0.09
	13.68
	
	
	

	S12
	0.04
	0.04
	0.03
	0.02
	0.06
	0.11
	0.09
	0.12
	0.12
	0.08
	0.09
	0.05
	0.07
	12.65
	
	
	

	S23
	0.04
	0.03
	0.03
	0.03
	0.02
	0.04
	0.09
	0.03
	0.04
	0.08
	0.06
	0.03
	0.04
	12.59
	
	
	

	S16
	0.05
	0.03
	0.03
	0.03
	0.03
	0.02
	0.04
	0.06
	0.06
	0.08
	0.06
	0.05
	0.04
	12.58
	
	
	

	S24
	0.07
	0.04
	0.13
	0.06
	0.03
	0.08
	0.04
	0.06
	0.06
	0.08
	0.09
	0.07
	0.07
	12.97
	
	
	

	S18
	0.11
	0.18
	0.13
	0.12
	0.06
	0.11
	0.09
	0.12
	0.12
	0.11
	0.12
	0.14
	0.12
	13.07
	
	
	

	S17
	0.05
	0.04
	0.03
	0.03
	0.03
	0.02
	0.02
	0.03
	0.04
	0.04
	0.06
	0.03
	0.04
	12.73
	
	
	

	S11
	0.04
	0.03
	0.03
	0.03
	0.02
	0.02
	0.02
	0.02
	0.03
	0.02
	0.03
	0.03
	0.03
	13.05
	
	
	

	S22
	0.11
	0.18
	0.19
	0.12
	0.17
	0.15
	0.13
	0.12
	0.12
	0.15
	0.15
	0.14
	0.14
	13.17
	
	
	

	Total
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	λ-max =
	13.05
	
	
	




Table 7. Weights and Ranks of Factors
	Factor
	Weight
	Weight %
	Rank

	S21
	0.184
	18.4
	1

	S22
	0.145
	14.5
	2

	S18
	0.120
	12%
	3

	S13
	0.102
	10.2%
	4

	S14
	0.079
	7.9%
	5

	S15
	0.074
	7.4%
	6

	S24
	0.071
	7.1%
	7

	S12
	0.067
	6.7%
	8

	S16
	0.047
	4.7%
	9

	S23
	0.042
	4.2%
	10

	S17
	0.039
	3.9%
	11

	S11
	0.029
	2.9%
	12



Table 8. Sensitivity Results Summary

	Factor
	Change
	Rank Change 
	Details

	S21
	+10%
	No
	Remains rank 1

	S21
	-10%
	No
	Remains rank 1

	S22
	+10%
	No
	Remains rank 1

	S22
	-10%
	No
	Remains rank 1

	S18
	+10%
	No
	Remains rank 1

	S18
	-10%
	No
	Remains rank 1

	S13
	+10%
	No
	Remains rank 1

	S13
	-10%
	No
	Remains rank 1

	S14
	+10%
	No
	Remains rank 1

	S14
	-10%
	Yes
	Drops from rank 5 to 7 (overtaken by S14 and S24)

	S15
	+10%
	Yes
	Rises from rank 6 to 5 (overtakes S14)

	S15
	-10%
	Yes
	Drops from rank 6 to 8 (overtaken by S24 and S12)

	S24
	+10%
	Yes
	Rises from rank 7 to 6 (overtakes S15)

	S24
	-10%
	Yes
	Drops from rank 7 to 8 (overtaken by S15 and S24)

	S12
	+10%
	Yes
	Rises from rank 8 to 6 (overtakes S15 and S24)

	S12
	-10%
	No
	Remains rank 8

	S16
	+10%
	No
	Remains rank 9

	S16
	-10%
	No
	Remains rank 9 (still > S23 by 0.00009)

	S23
	+10%
	No
	Remains rank 10

	S23
	-10%
	Yes
	Drops from rank 10 to 11 (overtaken by S17)

	S17
	+10%
	Yes
	Rises from rank 11 to 10 (overtakes S23)

	S17
	-10%
	No
	Remains rank 11

	S11
	+10%
	No
	Remains rank 12

	S11
	-10%
	No
	Remains rank 12



Table 9.  Final FAHP Weight and Ranking for Flood Hazard Factors of Study Area
	Factors
	Full Name
	Normalized Weights
	Weights (%)
	Rank

	S21
	Rainfall
	0.18
	18
	1

	S22
	Flow Accumulation
	0.15
	15
	2

	S18
	Elevation
	0.12
	12
	3

	S13             
	   Distance from Stream
	0.10
	10
	4

	S14
	Drainage Density
	0.08
	8
	5

	S15
	Topographic Witness Index
	0.07
	7
	6

	S24                
	Lithology (NOT Curvature)
	0.07
	7
	6

	S12
	Slope
	0.07
	7
	6

	S16
	Sediment Transport Index
	0.05
	5
	9

	S23                 
	   Curvature
	0.04
	4
	10

	S17
	Train Ruggedness Index
	0.04
	4
	10

	S11
	Aspect
	0.03
	3
	12



Table 10. Key Area Statistics (corresponding to Figure 6 in the Document)
	Hazard Zone
	Area (Hectares)
	Percentage 

	Very High
	2772.6
	8.98

	High
	8011.4
	25.94

	Moderate
	9001.3
	31.73 (largest share)

	Low
	7326.9
	23.72

	Very Low
	2977.5
	9.64

	Total Study Area
	30089.7 Ha
	100%



