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Indices New Zealand 
(Welsh, 2007; Welsh 
and Davies, 2011)

Canada 
(Jackson et al., 1987; 
de Scally and 
Owens, 2004; 
Wilford et al., 2004)

Philippines

Watershed Length (WL) WL < 2.7 km WL < 8 km

Melton Ratio (R) R > 0.5 (DF) R > 0.75 (DF)
R > 0.60 (DF)
0.30 < R < 0.60 (HC)

R > 0.40 (DF)

Mean Area (Ab) 2 km2 < Ab < 25 km2

Mean Slope (Save) Save > 7.5 Save > 24





Typhoon Koppu (Lando) Rainfall



Typhoon Melor (Nona)





In Summary
• Fans at tectonically active regions are prone to 

debris flows

• Fans with Save > 24, R > 0.40, WL < 8 km, and 
2 km2 < Ab < 25 km2 are most likely to have 
“true” debris-flows reach past the fan apex 

• The critical rainfall for debris-flow initiation for 
watersheds must also be taken into account 

Next Steps

• Installing automated rain gauges in the upper 
watersheds

• Dating old debris-flow deposits can be useful to 
find out the recurrence interval of the hazard
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