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Figure 1. General management-induced disturbance system

and Harr 1982), increased landsliding (Swanson
and Dyrness 1975, Earth Sciences Assoc, 1980),
increased frequency of debris torrents (Swanson
et al. 1981), and increased chronic
sedimentation from roads and clearcut surfaces
(Megahan 1972b, Rice et al. 1972).

Considerable evidence, therefore, suggests
that timber harvest activities can affect the
volumes, rates and timing of water and sediment
movement through a drainage basin., Less
clearly understood is how stream channels
respond to such changes in regime - the
terminal link in Figure 1. Reported channel
responses include aggradation (0'Loughlin 1969,
Kelsey 1980), widening and braiding (Bennett
and Selby 1977, Nolan and Janda 1979, Lyons and
Beschta 1983), and increased deposition of
fines (Adams and Beschta 1980), In most of
these studies, however, the links between
upbasin activities and downstream channel
changes are assumed, and the relative
importance of various specific supply
mechanisms are not described. From a
management point of view, distinguishing
between different supply mechanisms can be
important in designing improved strategies to
combat erosion problems.

In order to explore some of these linkages we
have hypothesized that: (1) different modes of
water and sediment delivery to channels produce
different types of channel response;

(2) channel response is distinctive enough to
be used as an indicator of the delivery
processes involved, and hence provides a way to
determine whether specific off-site effects are
active in a given basin., This approach
requires the classification of off-site effects
by delivery mode and supply mechanism,

In Table 1 a general framework for analyzing
channel and basin behavior resulting from
management-induced disturbances is presented.
Column 1 describes on-site effects responsible
for generating off-site effects (detailed in
adjacent columns). The delivery mode

classification (column 2) is based on whether
the primary causative agent is water or
sediment. Column 3 describes the specific
mechanism by which this agent is supplied. In
the case where increased sediment delivery is
the primary mechanism, a further distinction is
made between 'chronic' inputs (due to surface
erosion and creep from bare soil surfaces
distributed over the basin) and 'pulse' inputs
(from mass movements which impinge on
channels). In the first case, sediment
delivery is likely to be relatively slow,
involving small amounts of fine material
supplied intermittently over long periods of
time in a way that produces little stress and
adjustment within the channel, Pulse
sedimentation, by contrast, involves rapid
transfer of large amounts of predominantly
coarse sediment and organic debris directly
into the stream network., In this case, high
sediment loads, coarse debris, abrupt delivery,
and the shear force generated by mass movement
within the channel all may play a role in
determining channel response, We distinguish
between slope mass movements travelling into
the channel, where channel adjustment is due to
the high quantities of sediment and debris
supplied from the hillslope, and mass movements
taking place within the channel, including
debris flows and torrents, where the impact
force of the mass movement travelling
downstream strongly affects channel response,

Physical changes in channel morphology that
are produced by these supply mechanisms are
given in column 4., Note that while some
parameters are unique to specific supply
mechanisms, there is considerable overlap in
the ways that channels adjust. In particular,
some kind of channel widening or enlargement is
predicted for all supply mechanisms, This is
an example of the principle of geomorphic
convergence mentioned earlier, whereby
different processes give rise to the same
result.
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landsliding, even after a major climatic event,
play only a minor role in affecting the
morphology of downstream channels.

Fourth, the indices developed as part of this
approach (Table 3) provide quantitative
measures of the degree and form of one type of
channel disturbance. These offer a way to
analyze both the degree of channel response
associated with particular supply modes and the
overall basin response to a storm event. The
response of basins with different management
histories can therefore be contrasted.
Moreover, these indices allow certain channel
conditions to be monitored over time, so that
channel recovery from disturbance (largely
vegetation regrowth) and/or the effects of
subsequent storms can be assessed,
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Figure 5, Effectiveness of different

initiation sites for producing channel
response., Key: AL - axial landslide; RL -
riparian landslide; F - forest growth; CC -
clearcut; R - road; M - multiple sites.

Finally, this approach uses parameters that
can be rapidly and inexpensively measured on
aerial photographs as opposed to requiring
detailed field observations. It lends itself
well to situations where other data are not
available or where time and budgetary
constraints meke a more detailed field survey
impractical. Perhaps most importantly, it
allows resource scientists and managers to
address the issue of off-site effects on the
same spatial scale at which these effects are
presumed to operate.
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