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Figure 1. Aerial photos showing channel width before (left) and after (right)
aggradation of sediment from Typhoon Morakot
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Figure 3. Channel aggradation mapped in one of 15 studied catchments.
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Figure 4. (Above)
A) Regional setting and
channel steepness. Drainage
basins outlined in white. Blue
rectangle shows location of
Figure 3. B) Volume of
sediment calculated from
landslide area - volume
scaling (Larsen &
Montgomery, 2012) (red
squares) and channel
aggradation mapping (blue
diamonds) versus distance
north from the southern tip of
Taiwan. Each data point
represents one drainage
basin. Markers larger than
error bars for most points.

Measured Elevations

Figure 2. Aggradation calculation process. Channel edge elevations (red circles)
are used to create a plane representing channel elevation immediately
post-Morakot (red dashed line). Volume between this plane and pre-Morakot
surface (grey) represents channel aggradation (green shaded).
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Figure 5. (left) Distribution of
sediment aggradation
following Typhoon Morakot.
Y-axis is cross-sectionally
averaged aggradation in
meters. X-axis is probability
density function. Z-axis is
distance north of the southern
tip of Taiwan. Lines are
colored by average channel
steepness in each distance
bin. Inset figure shows
locations of distance bins.
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Figure 6. A) Cumulative sediment transport capacity for each drainage basin
calculated using a Wong and Parker bedload sediment transport calculation and
assuming a ratio of 30/70 bedload to suspended sediment transport. B) Ratio of
post-Morakot estimated sediment transport to calculated channel aggradation in
each drainage basin. Southern basins likely exported all Morakot sediment within
one year, while Northern basins may retain Morakot sediment for up to a century.

Estimation of Extreme Event Recurrence

Bt+E
A=
t

A = Average Denudation from
cosmogenic radionuclides
B = Background Erosion Rate
(non - extreme years)
E = Basin - averaged Extreme
event erosion
t = extreme event recurrence

We estimate the recurrence of extreme erosional events like Typhoon Morakot
and find that they likely occur every            .
Denudation from cosmogenic radionuclides (A) provided by Chen, et al., in
review.
Background erosion rate (B) estimated from 50+ years of suspended sediment
data using a sediment rating curve.
Extreme event erosion (E) is the sum of landslide volumes divided by drainage
basin area. Volume of landslide material estimated using the relationship V= αAγ
where V is volume of landslide material, A is landslide area, and α and γ are
empirically derived constants. α is equal to 0.146 or 0.234, and γ is equal to
1.35+/-0.01 or 1.45+/-0.008 for soil and bedrock landslides, respectively1.

Summary

We observe landslide initiation resulting from the extreme event Typhoon
Morakot that is strongly correlated with distance from the southern tip of
Taiwan, a gradient that also exists in channel and hillslope steepness and
distribution of sediment aggraded in river bottoms. While sediment transport
capacity also increases with distance north, the gradient is insufficient to
counteract the gradient in sediment aggradation, meaning that erosional
buffering is more powerful in northern than southern basins. Burial of bedrock
rivers buffers erosion for anywhere from months to centuries in this study area,
decreasing erosional efficiency in basins of greatest tectonic history by as much
as half. This feedback suggests that bedrock erosion should

not be expected to increase monotonically with channel
steepness or tectonic activity because extreme events leave
a legacy on the landscape lasting longest in areas of highest
exhumation. This erosional buffering effect is a key undescribed factor in
the interaction of climate and tectonics which could help to explain the lack of
clear evidence for climatically-influenced tectonics in fluvial systems.

