	Table 1. Sampling of slopes at debris flow deposition
	
	

	slope
	confinement
	# flows
	data source
	location
	reference

	> 0.02
	valley/fan
	summary
	literature
	global
	Costa (1984)

	0.02
	fan
	1
	field or 1:24,000
	San Gabriels, CA
	Sharpe and Nobles (1953)

	.02 - .26
	fan
	14
	survey over last 20 m
	Japan (Yakedake)
	Suwa and Okuda (1983)

	.03 - .05
	valley/fan
	1
	1:24,000
	Arizona
	Wohl and Pearthree (1991)

	.03 - .11
	valley
	9
	field survey
	Oregon Coast Range
	Swanson and Lienkaemper (1978)

	.03 - .14
	valley
	7
	1:24,000
	Oregon Coast Range
	Benda and Cundy (1990)

	>0.04
	valley/fan
	many
	1:24,000
	Appalachians, VA
	Morgan and others (1999)

	.04 - .27
	valley/fan
	26
	1:10,000
	Calabria, Italy
	Sorriso-Valvo and others (1998)

	> 0.05
	valley/fan
	448
	field survey
	British Columbia
	Fannin and Rollerson (1993)

	.05 - .20
	fan
	80
	1:25,000
	Switzerland, alpine
	Rickenmann & Zimmerman (1993)

	.05 - .37
	valley/fan
	summary
	literature?
	Japan
	Ikeya (1989)

	.05 - .55
	valley
	46
	1:50,000
	Oregon Cascades
	this study, from P. Uncopher mapping

	.05 - .83
	valley
	many
	1:24,000
	Oregon Coast Range
	this study, from ODF mapping

	>0.07
	valley
	1?
	1:24,000?
	San Gabriels, CA
	Scott (1971) cited in Campbell (1975)

	.07 - .09
	fan
	many
	field or 1:24,000
	San Gabriels, CA
	Morton and Campbell (1974)

	.07 - .17
	fan
	many
	field survey
	New Zealand
	Pierson (1980)

	.08 - .24
	open slope/fan
	9
	field survey
	Scandinavia
	Rapp and Nyberg (1981)

	.09 - .16
	valley
	3
	field or 1:24,000
	West Virginia
	Cenderelli and Kite (1998)

	0.10
	valley
	1
	field survey
	Maui
	this study

	0.10
	valley
	1
	1:24,000
	Santa Monica, CA
	Campbell (1975)

	.10 - .35
	open slope/fan
	9
	field survey
	Scandinavia
	Larsson (1982)

	0.11
	valley
	1
	field survey
	San Gabriels, CA
	this study

	0.12
	fan
	1
	field or 1:20,000 
	Italy
	Berti and others (1999)

	.13 - .21
	fan 
	>4?
	field survey?
	Colorado, alpine
	Curry (1966)

	.14 - .31
	valley/fan
	7
	1:25,000?
	British Columbia, glacial
	VanDine (1985)

	.16 - .20
	valley/fan
	4?
	?
	Swiss alps
	Lewin and Warburton (1994)

	.17 - .24
	fan
	5
	field or 1:25,000
	British Columbia, glacial
	Hungr and others (1984)

	.19 - .40
	open slope/fan
	9
	survey?
	French alps
	Van Steijn and others (1988)


	Table 2. Debris flow data
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	basin
	location
	quadrangle
	geology
	average rain.
	erosion rate
	~ date
	scour features
	deposition
	debris flow
	erosion rate from:S=suspended load; R=reservoir;

	 
	 
	 
	 
	 
	(mm/a)
	(mm/a)
	 
	 
	slope
	a0/(1+a1Aa2)
	 E=fission-track/cooling; U=marine terrace; O=other

	1
	Sul 1
	Oregon Coast R.
	Allegany
	sandstone
	1500-2500
	.07-.1
	1996/1997
	abrasion, plucking
	0.05
	1.03/(1+14.1A0.590)
	S,O-Reneau and Dietrich, 1991; Heimsath et al., 2001

	1b
	from 7.5' data
	
	
	
	
	
	
	
	
	1.05/(1+4.94A0.501)
	

	2
	Sul 2
	Oregon Coast R.
	Allegany
	sandstone
	1500-2500
	.07-.1
	1996/1997
	abrasion, plucking
	0.04
	.725/(1+54.9A0.946)
	S,O-Reneau and Dietrich, 1991; Heimsath et al., 2001

	3
	Sul 3
	Oregon Coast R.
	Allegany
	sandstone
	1500-2500
	.07-.1
	1996/1997
	abrasion, plucking
	0.07
	.773/(1+12.4A0.794)
	S,O-Reneau and Dietrich, 1991; Heimsath et al., 2001

	4
	Sul 4
	Oregon Coast R.
	Allegany
	sandstone
	1500-2500
	.07-.1
	1996/1997
	abrasion, plucking
	0.09
	.712/(1+24.5A1.18)
	S,O-Reneau and Dietrich, 1991; Heimsath et al., 2001

	5
	Scott 1
	Oregon Coast R.
	Scottsburg
	sandstone
	1500-2500
	0.2 - 0.3
	1996/1997
	abrasion, plucking
	0.11
	.797/(1+8.80A0.787)
	O-Personius, 1995

	5b
	from 7.5' data
	
	
	
	
	
	
	
	
	1.04/(1+9.74A0.779)
	

	6
	Scott 2
	Oregon Coast R.
	Scottsburg
	sandstone
	1500-2500
	0.2 - 0.3
	-
	-
	-
	.830/(1+8.00A0.766)
	O-Personius, 1995

	7
	Scott 3
	Oregon Coast R.
	Scottsburg
	sandstone
	1500-2500
	0.2 - 0.3
	-
	-
	-
	.859/(1+4.41A0.570)
	O-Personius, 1995

	8
	Silver Creek
	Oregon Coast R.
	Elk Peak
	sandstone
	1500-2500
	.07-.1
	1996/1997
	abrasion, plucking
	0.05
	.468/(1+7.32A1.13)
	S,O-Reneau and Dietrich, 1991; Heimsath et al., 2001

	9
	Rose 1
	Oregon Coast R.
	Callahan
	sandstone
	1000-1500
	~ 0.2
	1996/1997
	abrasion, plucking
	0.10
	.949/(1+8.25A0.868)
	O-Personius, 1995

	10
	Rose 2
	Oregon Coast R.
	Callahan
	sandstone
	1000-1500
	~ 0.2
	1996/1997
	abrasion, plucking
	0.10
	.831/(1+69.7A1.97)
	O-Personius, 1995

	11
	Rose 3
	Oregon Coast R.
	Callahan
	sandstone
	1000-1500
	~ 0.2
	1996/1997
	abrasion, plucking
	-
	-
	O-Personius, 1995

	12
	Yucaipa
	San Bernardinos
	Forest Falls
	mica schist
	610-1020
	~1
	1999
	abrasion, plucking, chips
	0.11
	.707/(1+7.77A2.24)
	E-Spotila et al., 1999

	13
	Joe's Canyon
	Wasatch (Utah)
	Spanish Fork Pk.
	quartzite
	510-1020
	?
	1998
	abrasion, plucking, chips
	0.05
	.817/(1+2.97A0.468)
	?

	14
	Steed
	Wasatch (Utah)
	Bountiful Peak
	gneiss
	640-1270
	~ 1-2
	1923, 1930
	-
	.05-.11
	.716/(1+1.27A0.532), 
	E-Armstrong et al., 1999

	15
	Rick's Ford
	Wasatch (Utah)
	Bountiful Peak
	gneiss
	640-1270
	~ 1-2
	1901?
	-
	.04-.10
	.740/(1+22.6A0.178)
	E-Armstrong et al., 1999

	16
	Aa
	Maui
	Wailuku
	basalt
	3810-7620
	?
	historic?
	-
	0.10
	1.06/(1+16.3A1.20)
	?


	Table 3. Valley data
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	river
	location
	quadrangle
	geology
	average rain.
	erosion rate
	-m/n
	[(dz/dt)/K]-1/n
	debris flow
	                     scaling transitions:
	 
	valley
	river
	debris
	erosion rate reference from:

	 
	 
	 
	 
	(mm/a)
	(mm/a)
	 
	 
	a0/(1+a1Aa2)
	area (km2)
	slope
	head (m)
	head (m)
	flow %
	S=suspended load; R=reservoir; E=fission-track/cooling; U=marine terrace; O=other

	Beara
	San Gabriels
	Crystal Lake
	granitic
	1300-2000
	.7-1
	0.57
	0.414
	1.11/(1+2.59A0.637)
	7 - 10
	.09 - .15
	2353
	1365
	0.42
	E-Blythe et al., 2000;O-Stock et al., unpublished 

	Alder
	San Gabriels
	Pacifico Mntn.
	granitic
	1300-2000
	.3-.4
	0.34
	0.35
	.617/(1+1.86A0.820)
	6 - 10
	.05 - .06
	1890
	1561
	0.17
	E-Blythe et al., 2000

	Sandymush
	North Carolina
	Sandymush
	biotitic granitic gneiss
	1200-1800
	.05-.08
	1.01
	0.455
	.919/(1+4.44A0.470)
	4 - 7
	.08 - .09
	1500
	817
	0.46
	R-Dendy and Champion, 1975

	Cane
	North Carolina
	Montreat
	metagreywacke
	1200-1800
	.05-.08
	1.20
	1.42
	.333/(1+.271A1.230)
	7 - 15
	.06 - .08
	1756
	1122
	0.36
	R-Dendy and Champion, 1975

	Cook
	Oregon Coast
	Rogers Peak
	basalt flows
	2000-2500
	.4-.8
	0.42
	0.085
	1.21/(1+12.1A0.723)
	5 - 6
	.02 - .04
	707
	280
	0.60
	O-Personius, 1995

	Cummins
	Oregon Coast
	Yachats
	basalt
	1500-2000
	0.2
	0.71
	0.12
	3.23/(1+24.2A0.467)
	4 - 5
	.03 - .04
	610
	146
	0.76
	S-Reneau and Dietrich, 1991;O-Personius, 1995

	Marlowa
	Oregon Coast
	Golden Falls
	micac. ss (Tyee)
	1500-2500
	.07-.1
	-
	-
	-
	-
	-
	-
	-
	-
	S,O-Reneau and Dietrich, 1991; Heimsath et al., 2001

	Sullivana
	Oregon Coast
	Allegany
	micac. ss (Tyee)
	1500-2500
	.07-.1
	-
	-
	-
	-
	-
	-
	-
	-
	S,O-Reneau and Dietrich, 1991; Heimsath et al., 2001

	Indian
	Oregon Coast
	Cummins Peak
	micac. ss (Tyee)
	1500-2500
	0.2
	0.95
	0.077
	.571/(1+9.58A0.869)
	2 - 4
	.02 - .05
	463
	207
	0.55
	S-Reneau and Dietrich, 1991;O-Personius, 1995

	Franklin
	Oregon Coast
	Scottsburg
	micac. ss (Tyee)
	1500-2000
	.2-.3
	0.73
	0.132
	1.18/(1+11.9A0.543)
	4 - 6
	.04 - .07
	2414
	122
	0.95
	O-Personius, 1995

	Deera
	Santa Cruz Mts.
	Castle Rock Ridge
	arkose,siltstone
	1000-1500
	.15-.3
	0.96
	0.35
	.367/(1+1.37A0.942)
	5 - 6
	.05 - .09
	866
	463
	0.46
	R-Brown, 1973; S-Coats et al., 1982; O-Perg et al., in press

	Honeydewa
	CA Coast 
	Shubrick Peak
	greywacke
	1300-3000
	4
	1.21
	0.824
	.429/(1+.443A1.650)
	4 - 10
	.05 - .06
	1109
	219
	0.80
	U-Merrits and Vincent, 1989

	Eldera
	CA Coast 
	Cahto Peak
	greywacke
	1800-2300
	0.7
	1.19
	0.725
	.516/(1+2.52A0.262)
	5 - 9
	.06 - .10
	1244
	457
	0.63
	U-Merrits and Vincent, 1989

	Noyoa
	CA Coast 
	Burbeck
	greywacke
	1000-1800
	0.4
	0.73
	0.07
	.313/(1+.952A0.836)
	4 - 5
	.04 - .06
	780
	280
	0.64
	U-Merrits and Vincent, 1989

	Tenmile
	CA Coast 
	Sherwood Peak
	greywacke
	1000-2000
	0.4
	1.40
	2.04
	.278/(1+.550A1.180)
	6 - 8
	.04 - .14
	890
	305
	0.66
	U-Merrits and Vincent, 1989

	Howard
	Oregon Coast
	Mount Peavine
	wacke
	2000-2400
	.1-.2
	0.46
	0.169
	.834/(1+4.28A0.471)
	5 - 10
	.04 - .14
	1097
	561
	0.49
	O-Personius, 1995

	Dry
	Oregon Coast
	Father Mountain
	wacke
	2000-2400
	.1-.2
	0.85
	0.13
	.730/(1+4.95A0.744)
	4 - 5
	0.03
	610
	158
	0.74
	O-Personius, 1995

	Big
	North Carolina
	Luftee Knob
	ss,silt-s,m-greywacke
	1200-1800
	.05-.08
	0.28
	0.124
	.880/(1+5.17A0.593)
	5 - 8
	.03 - .15
	1780
	1317
	0.26
	R-Dendy and Champion, 1975

	Hurricane
	Arkansas
	Bidville
	ss,silt-s,shale,wacke
	1120-1320
	0.07
	0.52
	0.066
	.584/(1+9.61A0.810)
	3 - 5
	.03 - .05
	683
	463
	0.32
	R-Dendy and Champion, 1975

	Knawls
	West VA
	Walkersville
	shale,silt-s,ss,ls
	1020-1300
	.01-.03
	0.70
	0.029
	.516/(1+16.5A0.670)
	1 - 2
	.03 - .04
	433
	311
	0.28
	R-Dendy and Champion, 1975

	Trapachillo
	Ecuador
	NVIII-A4
	granitic
	600-1300b
	.7-.75
	0.08
	0.048
	.948/(1+3.06A0.538)
	10 - 17
	.04 - .16
	2280
	1500
	0.34
	O-Coltorti & Ollier, 2000; E-Steinmann et al., 1999

	Jellamayo
	Peru
	2340-III
	granitic
	~500
	0.3
	0.40
	0.601
	1.53/(1+2.75A0.455)
	15 - 17
	.10 - .40
	5300
	3325
	0.37
	E-Laubacher & Naser, 1994

	Chasong-gang
	N. Korea
	NK-52-7-44
	granite
	1000-1200
	.04-.37
	0.71
	0.306
	.533/(1+2.28A0.372)
	6 - 10
	.07 - .08
	1560
	780
	0.50
	R-Yoon, 1982; S-Yoon and Woo, 2000; E-Lim and Lee, 2000;Shin & Nishimura, 1993

	Simbolar
	Argentina
	2966-9-2
	migmatitic gneiss
	200-300
	.18-.28
	0.47
	0.47
	.481/(1+.479A0.995)
	6 - 15
	.08 - .60
	3750
	2925
	0.22
	S-Walling & Webb, 1983

	Golema
	Greece
	K-34-115-1
	gneiss, schist, amphib.
	600-800
	0.22
	0.57
	0.179
	.352/(1+.826A0.758)
	4 - 8
	.09 - .10
	1600
	1180
	0.26
	R-Poulos et al., 1996

	Marin
	Kenya
	76/1
	qtzites,schists,gneiss
	1015-1525
	0.1
	0.88
	1.51
	.598/(1+.616A0.618)
	15
	.10 - .27
	3260
	1780
	0.45
	O-Roessner & Strecker, 1997

	Chibalan
	Guatemala
	2061-II
	schist,gneiss,marble
	1000-2000
	.04-.09
	0.73
	0.794
	.362/(1+1.40A0.953)
	9 - 16
	.07 - .20
	2080
	1400
	0.33
	S-Walling & Webb, 1983

	Baay
	Philippines
	3172-I
	basalt/and., diorite
	~3500
	1.4
	1.17
	1.94
	.321/(1+.690A0.770)
	9 - 17
	.05 - .10
	1600
	900
	0.44
	R-White, 1988

	Thia
	Vietnam
	5852 II
	clastics/volcanics
	2000-2400
	.08-0.50
	0.32
	0.163
	.410/(1+.042A1.720)
	17 - 21
	.05 - .11
	2920
	1280
	0.56
	E-Maluski et al., 2001; Carter et al., 2000

	Tulahuencito
	Chile
	D-85
	clastics/volcanics
	300b
	0.4
	0.41
	0.205
	1.91/(1+12.0A0.383)
	7 - 10
	.05 - .14
	3600
	2600
	0.28
	O-Munoz & Charrier, 1996

	Asahi
	Japan
	NI-53-15-4/5249 II
	ss,slate,basalt,chert,ls
	1600-2400
	1.9-2.0
	0.60
	0.491
	.678/(1+.459A0.691)
	12 - 20
	.13 - .17
	2500
	1080
	0.57
	R-Ando et al., 1994; Takemura et al., 1997

	St. Germain
	France
	27-40
	mica schist
	1500-2000
	0.01-0.37
	0.69
	0.15
	.410/(1+.853A2.850)
	4 - 5
	.04 - .06
	960
	520
	0.46
	R-Gay & Macaire, 1999; Maneux et al., 2001

	Peinan
	Taiwan
	9519-II
	slate,phyllite,schist
	1500-3000
	 2-6
	0.98
	5.63
	.516/(1+.201A0.890)
	18 - 80
	.08 - .12
	3100
	1300
	0.58
	S-Li, 1976; E-Liu et al., 2001

	Anghoua
	Taiwan
	9517-I
	argillite,ss(Lushan)
	3000-4000
	.4-1.7
	0.70
	0.18
	.682/(1+2.18A0.591)
	4 - 8
	.05 - .08
	900
	240
	0.73
	E-Liu et al., 2001

	Ter
	Spain
	37-10
	schist, flysch
	500-1000b
	.07-.13
	0.85
	1.01
	.415/(1+.070A2.420)
	5 - 18
	0.10
	2400
	1620
	0.33
	R-Valero-Garces et al., 1997; Serrat, 1999; Salas et al., 1997;O-Verges et al., 1995

	Toplodolska
	Serbia
	3481 I
	ss
	500-1000
	0.1-0.2
	0.72
	0.638
	.520/(1+.586A0.935)
	11
	.06 - .02
	1880
	1060
	0.44
	R- Petkovic et al., 1999; S-Kostadinov & Markovic, 1996

	Nam Se
	Thailand
	4569-I
	ss/ms
	1200-1400
	.01-.09
	0.17
	0.066
	.796/(1+4.10A0.772)
	6 - 8
	.03 - .14
	1700
	1300
	0.24
	R-Jantawat, 1985; S-Alford, 1992

	Marrechia
	Italy
	278
	mudstone/marls
	1000-1500b
	0.08-0.4
	0.36
	0.072
	-
	-
	-
	-
	-
	-
	O-van der Muelen et al., 1999;Coltorti et al., 1996;Coltorti & Pieruccini, 2000

	Djemaa
	Algeria
	Oued Amizour
	sandstone, mudstone
	1000-2000
	.1-.26
	0.98
	1.42
	.426/(1+.371A1.120)
	10 - 20
	.07 - .09
	1520
	780
	0.49
	R-Lahlou, 1996;Touaibia et al., 2000;Errih and Bendahou, 1997; U-Morel and Meghraoui, 1996

	Vistula
	Poland
	2917 II
	flysch/marl
	1000-1500
	.01-.03
	0.68
	0.2
	.590/(1+4.49A0.794)
	4 - 7
	.05 - .08
	1060
	740
	0.30
	S-Lajczak, 1990
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