Supplementary Material


Table A1: Full Pairwise Comparison Matrix (Flood Hazard)

	Criteria
	Elevation
	Slope
	Soil Type
	Drainage Density
	Rainfall
	Distance from River
	Geology
	Priority Weight

	Elevation
	1.00
	2.00
	3.00
	4.00
	5.00
	5.00
	7.00
	0.354

	Slope
	0.50
	1.00
	2.00
	3.00
	4.00
	4.00
	5.00
	0.228

	Soil Type
	0.33
	0.50
	1.00
	2.00
	3.00
	3.00
	4.00
	0.147

	Drainage Density
	0.25
	0.33
	0.50
	1.00
	2.00
	2.00
	3.00
	0.096

	Rainfall
	0.20
	0.25
	0.33
	0.50
	1.00
	1.00
	2.00
	0.063

	Distance from River
	0.20
	0.25
	0.33
	0.50
	1.00
	1.00
	2.00
	0.063

	Geology
	0.14
	0.20
	0.25
	0.33
	0.50
	0.50
	1.00
	0.048




Table A2: Full Pairwise Comparison Matrix (Flood Vulnerability)
 
	Criteria
	Pop. Density
	LULC
	Elderly Pop.
	Literacy
	Employment
	Priority Weight

	Pop. Density
	1.00
	1.00
	3.00
	3.00
	3.00
	0.333

	LULC
	1.00
	1.00
	3.00
	3.00
	3.00
	0.333

	Elderly Pop.
	0.33
	0.33
	1.00
	1.00
	1.00
	0.111

	Literacy
	0.33
	0.33
	1.00
	1.00
	1.00
	0.111

	Employment
	0.33
	0.33
	1.00
	1.00
	1.00
	0.111



Table A3: Mathematical Validation Summary
 
	Parameter
	Hazard Matrix (n=7)
	Vulnerability Matrix (n=5)

	Max Eigenvalue (λmax​)
	7.081
	5.403

	Consistency Index (CI)
	0.0135
	0.1008

	Random Index (RI)
	1.32
	1.12

	Consistency Ratio (CR)
	0.0102 (1.02%)
	0.0900 (9.0%)

	Validation Status
	PASSED (<10%)
	PASSED (<10%)



Table A4. Full Reproducibility Master Table
Include this table in your Supplementary Materials or as a main Table in the Methodology. It provides every single value needed to rebuild your map from scratch.
	Indicator
	Type
	Sub-Class Example
	Score (r)
	Factor Weight (w)

	Elevation
	Hazard
	< 150 m
	5
	0.354

	
	
	150 - 300 m
	4
	

	Slope
	Hazard
	0 - 2%
	5
	0.228

	Rainfall
	Hazard
	> 600 mm
	5
	0.063

	Pop. Density
	Vulnerability
	> 500 p/km²
	5
	0.333

	LULC
	Vulnerability
	Cropland
	5
	0.333



Table A5. Technical Summary and Metadata of Spatial Datasets
	Data Category
	Specific Dataset
	Source
	Original Resolution
	[bookmark: _GoBack]Resampled Resolution
	Role in the Model

	Topography
	SRTM V3 (1-Arc Sec)
	NASA/USGS [18]
	30 m
	30 m
	Elevation & Slope extraction

	Precipitation
	CHIRPS v2.0
	UCSB Climate Group [21]
	0.05° (~5.5 km)
	30 m
	Long-term Mean Annual Rainfall

	Land Cover
	ESA WorldCover
	European Space Agency [42]
	10 m
	30 m
	Runoff coefficient & Vulnerability

	Soil Properties
	DSMW
	FAO-UNESCO [25]
	1:5,000,000
	30 m
	Infiltration & Hydrologic Soil Group

	Drainage
	HydroSHEDS
	USGS/WWF [29]
	30 m
	30 m
	Drainage Density & River Distance

	Geology
	Lithology Map
	USGS/SWALIM [43]
	1:1,000,000
	30 m
	Permeability & Lithological Hazard

	Population
	WorldPop
	University of Southampton
	100 m
	30 m
	Exposure & Social Vulnerability

	Validation
	Flood Inventory
	SWALIM/UNOSAT [42]
	Point Data
	N/A
	ROC/AUC Accuracy Assessment
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