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Supplementary Material
Table S1. Summary of the dataset used in this study: rainfall, DEM, administration map, soil type, population and socio-economic data.
	Data
	Location / Station
	Description
	Duration / Year
	Source
	Data format

	Rainfall
	DOST-RXI Station
	Daily observed rainfall at an elevation of 17.29 m. 6-hrly observation. No missing data.
	2006-2015
	Philippine Atmospheric Geophysical and Astronomical Services Administration (PAGASA)
	Spreadsheet file

	
	Hinatuan Station
	Daily observed rainfall at an elevation of 3 m.
	1973-2015
	National Center for Environmental Information (www.ncdc.noaa.gov)
	Text file

	
	NCDC dataset
	Global daily precipitation with a spatial coverage of 0.5° lat. & 0.5° long.
	1979-2016
	National Climatic Data Center (ftp.cpc.ncep.noaa.gov/precip/CPC_UNI_PR)
	NetCDF

	
	GPCC dataset
	Global daily land surface precipitation with a spatial resolution of 1° lat. & 1° long.
	1988-2013
	Global Precipitation Climatology Centre (http://gpcc.dwd.de)
	NetCDF

	DEM
	Davao Oriental
	ASTER GDEM V2 with a spatial resolution of 30 m.
	2011
	1) Ministry of Economy, Trade, and Industry of Japan
2) United States National Aeronautics and Space Administration (NASA) (https://asterweb.jpl.nasa.gov/gdem.asp)
	GeoTIFF

	Administration map
	Davao Oriental
	Provincial, municipal and barangay boundaries.
	2015
	1) Planning and Development Office of Davao Oriental.
2) Global Administrative Areas (https://gadm.org/index.html)
	GIS data

	Soil Map
	Davao Oriental
	Soil types.
	2007
	Philippine GIS Organization (www.philgis.org)
	GIS data

	Population and Socio-economic data
	Davao Oriental
	Census of Population and Housing.
	2010 and 2015
	Philippine Statistics Authority (http://psa.gov.ph/)
	Book and spreadsheet file




Table S2. Saaty Scale of relative importance and its description.
	Scale
	Judgement of Preference
	Description

	1
	Equal importance
	Two factors contribute equally to the objective

	3
	Moderate
	Experience and judgement slightly favour one over the other

	5
	Strong
	Experience and judgement strongly favour one over the other

	7
	Very Strong
	Experience and judgement very strongly favour one over the other

	9
	Extreme importance
	The evidence favouring one over other is of the highest possible validity

	2,4,6,8
	Intermediate values
	When compromise is needed



Table S3. Judgements of the four local experts from the province of Davao Oriental. One means the highest rank, and six is the lowest rank. The four local experts are the Provincial Planning Officer (PPO), Provincial Engineer (PE), Provincial Director of the Environment and Natural Resources (PD-ENRO), and the Director of the Coastal Resource Management Program (DCRMP).
	Indicators
	PPO
	PE
	PD-ENRO
	DCRMP

	Rainfall (R)
	1
	2
	2
	1

	Slope (Sl)
	2
	1
	1
	3

	Elevation (E)
	3
	3
	3
	2

	Distance to main channel (Dc)
	4
	6
	5
	4

	Drainage (Dd)
	5
	5
	4
	5

	Soil type (St)
	6
	4
	6
	6




Table S4. Random index matrix and its corresponding number of criteria compared.
	Number of Criteria
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	RI
	0.00
	0.58
	0.90
	1.12
	1.24
	1.32
	1.41
	1.45
	1.49
	1.51




Table S5. Priority vectors as weights
	Indicators
	R
	Sl
	E
	Dc
	Dd
	St

	weights (PV)
	0.418
	0.238
	0.147
	0.095
	0.061
	0.041

	Rainfall (R)
	1
	2
	4
	5
	6
	7

	Slope (Sl)
	0.5
	1
	2
	3
	4
	5

	Elevation (E)
	0.25
	0.5
	1
	2
	3
	4

	Distance to main channel (Dc)
	0.2
	0.33
	0.5
	1
	2
	3

	Drainage (Dd)
	0.17
	0.25
	0.33
	0.5
	1
	2

	Soil type (St)
	0.14
	0.2
	0.25
	0.33
	0.5
	1



Table S6. Calculation of weighted column
	Indicators
	R
	Sl
	E
	Dc
	Dd
	St

	Rainfall (R)
	0.418
	0.476
	0.588
	0.475
	0.366
	0.287

	Slope (Sl)
	0.209
	0.238
	0.294
	0.285
	0.244
	0.205

	Elevation (E)
	0.1045
	0.119
	0.147
	0.19
	0.183
	0.164

	Distance to main channel (Dc)
	0.0836
	0.07854
	0.0735
	0.095
	0.122
	0.123

	Drainage (Dd)
	0.07106
	0.0595
	0.04851
	0.0475
	0.061
	0.082

	Soil type (St)
	0.05852
	0.0476
	0.03675
	0.03135
	0.0305
	0.041





Table S7. Calculation of weighted sum
	Indicators
	R
	Sl
	E
	Dc
	Dd
	St
	weighted sum
(sum of rows)

	Rainfall (R)
	0.418
	0.476
	0.588
	0.475
	0.366
	0.287
	2.61

	Slope (Sl)
	0.209
	0.238
	0.294
	0.285
	0.244
	0.205
	1.475

	Elevation (E)
	0.1045
	0.119
	0.147
	0.19
	0.183
	0.164
	0.9075

	Distance to main channel (Dc)
	0.0836
	0.07854
	0.0735
	0.095
	0.122
	0.123
	0.57564

	Drainage (Dd)
	0.07106
	0.0595
	0.04851
	0.0475
	0.061
	0.082
	0.36957

	Soil type (St)
	0.05852
	0.0476
	0.03675
	0.03135
	0.0305
	0.041
	0.24572




Table S8. Calculation of consistency measure (CM)
	Indicators
	weighted sum
	PV
	CM

	Rainfall (R)
	2.61
	0.418
	6.244019

	Slope (Sl)
	1.475
	0.238
	6.197479

	Elevation (E)
	0.9075
	0.147
	6.173469

	Distance to main channel (Dc)
	0.57564
	0.095
	6.059368

	Drainage (Dd)
	0.36957
	0.061
	6.058525

	Soil type (St)
	0.24572
	0.041
	5.993171


*CM = (weighted sum) / PV. Therefore the average of CMs, λmax, is 6.121.


Table S9. The results of the Weights by Rank (WR) method together with the ranking of the indicators from the four local experts as in Table S2. AR is the average ranking of the 4 DMs and the rank position of the indicator as specified in Eq. (6). W is the weights of every indicator in WR used for hazard index in Eq. (7).
	Indicators
	PPO
	PE
	PD-ENRO
	DCRMP
	Weights by Rank

	
	
	
	
	
	AR
	W

	Rainfall (R)
	1
	2
	2
	1
	1.5
	0.26

	Slope (Sl)
	2
	1
	1
	3
	1.75
	0.25

	Elevation (E)
	3
	3
	3
	2
	2.75
	0.20

	Distance to main channel (Dc)
	4
	6
	5
	4
	4.75
	0.11

	Drainage (Dd)
	5
	5
	4
	5
	4.75
	0.11

	Soil type (St)
	6
	4
	6
	6
	5.5
	0.07
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Table S10. The DM’s comparison matrix for the Ratio Weighting (RW) method. Note: [PPOi, PEi, PD-ENROi, DCRMPi] is the sequence of the ranking values from the PPO, PE, PD-ENRO, and DCRMP.
	Indicators
	R
	Sl
	E
	Dc
	Dd
	St

	
	
	
	
	
	
	

	Rainfall (R)
	[1,1,1,1]
	[2,0.5,0.5,3]
	[3,2,2,2]
	[4,5,4,4]
	[5,4,3,5]
	[6,3,5,6]

	Slope (Sl)
	[0.5,2,2,0.33]
	[1,1,1,1]
	[2,3,3,0.5]
	[3,6,5,3]
	[4,5,4,4]
	[5,4,6,4]

	Elevation (E)
	[0.33,0.33,0.33,0.33]
	[0.5,0.5,0.5,0.16]
	[1,1,1,1]
	[2,4,3,2]
	[3,3,2,3]
	[4,2,4,4]

	Distance to main channel (Dc)
	[0.25,0.25,0.25,0.07]
	[0.33,0.33,0.33,0.33]
	[0.5,0.5,0.5,0.5,0.5]
	[1,1,1,1]
	[2,0.5,2,2]
	[3,0.33,3,3]

	Drainage (Dd)
	[0.2,0.2,0.2,0.2]
	[0.25,0.25,0.25,0.25]
	[0.33,0.33,0.33,0.33]
	[0.5,0.5,0.5,0.5]
	[1,1,1,1]
	[2,0.5,2,2]

	Soil type (St)
	[0.17,0.17,0.17,0.17]
	[0.2,0.2,0.2,0.2]
	[0.25, 0.25,0.25,0.25]
	[0.33,0.33,0.33,0.33]
	[0.5,0.5,0.5,0.5]
	[1,1,1,1]
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