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Landslides are an important means of conveying sediment from slopes to channels in forested steepland environments, but their occurrence and connectivity is highly variable. This means that any single assessment in time of
their contribution to the sediment cascade is of limited value. To better understand landscape dynamics and the
variability of the contribution of sediment derived by landslides over time, their connectivity and sediment contribution is quantified over a time span of 60 years in the 11.3 km2 Tamaki catchment in the SE Ruahine Range, New
Zealand. The temporal variability in connectivity between landslides and the stream network was assessed using
six sets of aerial photography flown between 1946 and 2011, from which landslides were mapped.
An assessment of the contribution of material delivered by landslides to the Tamaki channel system was based
on field measurements of landslide scar area and depth using RTK-dGPS and tacheometric surveys. The volume
of material was estimated as the difference between the measured landslide surface and an interpolation of the
original slope surface.
This generated an approximate average volume of 1.2 m3 per square metre of landslide scar, which is consistent
with previous estimations in this terrain. Approximate volumes of sediment delivered to the channel varied from
42,000 m3 in 1946 to over 320,000 m3 in 1977 with a second peak of 140,000m3 in 2005. This variability largely
reflects the occurrence of significant rainfall events with the 1970s peak in sediment input being attributed to Cyclone Alison in 1975 and a secondary peak following a major storm in 2004.The number of landslides connected
to the channel network ranged from a minimum of 10 (38% of all) in 1946 to a maximum of 96 (74%) in 1977
with a second peak of 41 landslides (78%) following the 2004 storm.
Sediment generated in this forested steepland system has caused severe channel aggradation and flooding of pastoral land downstream of the Range front. Therefore this study helps to understand the processes of sediment
generation and their spatial and temporal variability in order to project future trends in sediment flux and to identify appropriate catchment management strategies.

