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Field studies show that from 13% to 65% of the large wood inventoried in western Oregon streams is
found in debris-torrent deposits (1-3). A portion of this wood originates from steep channels traversed
by debris torrents that sweep up accumulated wood (4) and carry it to larger channels downslope (5).
Areas adjacent to these steep non-fish-bearing (“N”) channels, which provide the accumulated wood,
can thus form an important source of woody debris to downslope fish-bearing (“F”) streams.
Accordingly, OAR 629-640-0210 (Leaving green trees and snags along small N streams subject to rapidly
moving landslides) provides guidance for map and field delineation of some of these contributing areas
with the goal “to provide a source of large wood that can be moved by rapidly moving landslides into
Type F streams”.
Here we present results of computer-based methods (6-8) to identify N channels that may be traversed
by debris torrents that deposit into F streams. These methods use topographic attributes derived from
digital elevation models (DEMs) to characterize mapped landslide initiation sites and debris-torrent
runout tracks. With these models, N channels were classified in terms of their potential to be traversed
by a debris-torrent originating upslope and continuing downstream to an F stream. N channels were
further classified to reflect characteristics, in terms of habitat intrinsic potential for coho salmon (9), of
the receiving F stream.
These models were calibrated using landslide and debris-torrent mapping from Oregon (10, 11) with 10m DEMs. Preliminary analyses indicate that higher resolution lidar DEMs can offer improved delineation
of landslide initiation sites and debris-torrent runout tracks, suggesting that results from the 10-m DEMs
may under-estimate debris-torrent potential; this result needs to be confirmed after re-calibration with
the high-resolution DEMs.
For the basins used to calibrate the models, debris-torrent potential is related to the proportion of
debris-torrent track length contained within each channel class. By ranking channels from high to low
potential, we can map N channels in terms of the proportion of debris torrents that occurred within
each class. This provides a quantified measure of susceptibility. Leave trees can be located to provide
wood sources for a specified proportion of future debris-torrent occurrences and can be targeted to
provide wood to those type F channels where it will offer the most benefit. Likewise, these measures of
susceptibility can be tested. They predict that a certain proportion of future debris torrents will occur
within a specified set of channels within a basin. Monitoring of debris-torrent occurrences will show if
that prediction is accurate, and if not, provide data for improving these methods.
For the Siletz Basin in the Oregon mid coast, using 10-m DEMs and looking solely at the 687 km of F
streams on private timberlands under Oregon Department of Forestry jurisdiction, we find there are
736 km of N channels that may be traversed by debris torrents that travel to those F streams. Most of
those, however, have a relatively low susceptibility: 80% of all debris torrents are predicted to occur on
only 142 km (19%) of those N channels. In looking at which F streams receive the debris torrents, we

find there are 141 km of F streams with high habitat intrinsic potential (IP) for coho (defined here as IP
values greater than 0.67) and that there are 76 km of N streams that can deliver debris torrents to those
high IP streams.
For comparison, the current debris-torrent leave-tree reaches designated by ODF covered 4.3 km within
the Siletz basin, but some fell on lands outside of ODF jurisdiction or on type F streams. The remainder
cover 3.8 km of N channels and encompass 0.9% of all potential debris-torrents within the basin, 1.1% of
all potential debris torrents within private forest lands, and do not include any of the N channels that
may deliver debris torrents to F channels with high coho IP values.
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ODF-designated debris-torrent leave-tree reaches
cover 4.3 km of channels in the Siletz basin. Some
of these are outside of ODF jurisdiction or fall on
fish-bearing streams. The remainder are 3.8 km of
type N channels.
The ODF leave-tree reaches include 0.9% of
potential debris-torrent length within the basin and
1.1% of potential debris-torrent length on private
forest lands: they should include about 1 out of
every 88 debris torrents on private forest lands in
the basin that deliver to fish-bearing streams.
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Here are two ways of comparing model results to the current ODF Debris-Torrent Leave-Tree reaches.
The upper black line in the left graph shows the N channel length that encompasses the proportion of expected debris-torrent length, including only those that
travel to F channels. The bottom gray line shows how the ODF reaches compare in length. For example, the model indicates there are 735.6 km of N debristorrent-prone channels that deliver to F streams. ODF reaches cover 3.7 km of these N channels. The model indicates that 141.5 km of N channels will include
80% of all future F-channel-delivering debris-torrent length; ODF reaches cover 1.4 km of these N channels. The model indicates that 53 km of N channels will
include 50% of future F-channel-delivering debris-torrent lengths; ODF reaches cover 0.9 km of these channels.
The graph on the right shows the percentage of expected total debris-torrent length included in the ODF reaches as a function of the proportion of all Fchannel-delivering debris torrents. N channels are ranked from high to low debris-torrent susceptibility. For those N channels that contain 20% of future
debris-torrent length, the overlapping ODF reaches contain only about 0.48% of the total debris-torrent length. For those N channels that contain 80% of
future debris-torrent length, the overlapping ODF reaches contain about 1.1% of the total. For those N channels that are predicted to contain 100% of future
debris-torrent length, the overlapping ODF reaches contain about 1.15% of the total.
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