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Landsliding is regarded as the 
dominant geomorphic agent in many 
tectonically active orogens. The geo-
morphic effects of slope failure proc-
esses on hillslope relief development 
and debris supply to river channels 
can be characterized by their mag-
nitude and frequency. Quantitative 
estimates on the contribution of land-
slides to total mountain-belt denuda-
tion are commonly based on landslide 
inventories. The standard approach to 
achieve this aim is linking statistical 
models fitted to landslide magnitude-
frequency (M-F) curves with empiri-
cally-derived scaling relationships be-
tween affected landslide area A

L
 and 

displaced volume V
L
.

This study examines this approach 
for large (V

L
 > 106 m3) bedrock land-

slides in the Southern Alps of New 

Zealand, where high-intensity rain-
storms, high-magnitude earthquakes, 
and fluvial undercutting frequently 
trigger slope failures. Regional land-
slide M-F relationships are modelled 
with a power-law trend (1.38 ≤ β < 
1.83; r = -0.98) clearly dominated 
by larger slope failures. Regional 
V

L
-A

L
 scaling relationships confirm 

the importance of large events in total 
landslide sediment production.

Individual deep-seated landslides 
with V

L
 ~ 107 m3 counterbalance to-

tal sediment production by shallow 
landslides on the 102-yr scale, and 
account for significant portions of 
the regional sediment flux. The cor-
responding average basin denudation 
efficiency of such failures approaches 
several metres of ground lowering. 
Low displacement of rock masses in 

suspended or presently inactive rock-
slides however turns numerous large 
landslide deposits into long-term sed-
iment sinks to be exploited by shallow 
failures and fluvial incision. 

Several catastrophic landslides in 
historic times on the other hand are 
characterized by high debris delivery 
rates, leading to excessive specific 
sediment yields of the order of 104 t 
km-2 yr-1. Such short-term yields are 
associated with considerable changes 
to fluvial geomorphology, which pose 
substantial hazards to downstream 
communities. Unambiguous inter-
pretation of the morphostratigraphic 
record from such catastrophic events 
will be essential for proposing region-
al landslide risk assessments.
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