




















A Watershed Scale Assessment of Riparian Forests

half) comparing the large woody debris recruitment poten-
tial specified in the WDNR watershed analysis manual to
conditions found on the ground in the Nooksack basin. The
WDNR method resulted in an overall agreement of 44%. A
k-coefficient of 0.18 (Congalton et al. 1983; Hudson &
Ramm 1987) for that error matrix indicated that a high
proportion of the agreement was essentially random. The
overall agreement and k-coefficient of the riparian model
presented here was 69% and 0.55, respectively. Thus an
analysis method that explicitly takes into account the size of
trees in a riparian stand relative to the size of the adjacent
stream is apparently more accurate than the one that does
not.

Some authors have used GIS and aerial photographs to
select and prioritize restoration sites for riparian zones, but
many of those efforts have focused on wetland restoration
in arid basins where distinct riparian plant communities
are more readily separated from upland sites (Olson &
Harris 1997; O’Neill et al. 1997). Other papers have
addressed the complexities and benefits of changing or
manipulating riparian stand composition. Berg (1995)
showed that certain silvicultural practices (i.e., underplant-
ing and harvest) in riparian zones could provide effective
LWD for streams and still be profitable. Hyatt and
Naiman (2001) and Collins and Montgomery (2002) both
found that Populus trichocarpa (black cottonwood) made
up a disproportionate share of key LWD pieces in mostly
pristine river reaches, indicating that fast-growing
hardwoods may have been overlooked in many restoration
plans (which often emphasize conifers). Beechie et al.
(2000) modeled LWD recruitment and pool formation in
medium-sized streams under a variety of stand growth
scenarios. They found that on Pacific Northwest streams
less than 20m wide hardwoods (alder and cottonwood;
A. rubra and P. trichocarpa) could attain functional size
quicker than Douglas fir (P. menziesii) and were therefore
perhaps best left alone but that on streams greater than
20m wide thinning hardwoods and underplanting shade-
tolerant conifers could have both short- and long-term
benefits for the stream. Prescriptions for riparian thinning
and underplanting require detailed site-specific surveys of
riparian stands and are beyond what is achievable with the
remotely sensed model presented here. However in
smaller streams (<20m), where tree planting (rather
than thinning) is deemed appropriate for establishing or
enhancing riparian stands, the model presented here gives
a spatially explicit component to other models (Beechie
et al. 2000) and seeks to direct restoration to the stands
where it will have the most immediate benefit. On larger
streams conifer underplanting in hardwood stands may
indeed be appropriate, but should be undertaken with a
clear understanding of the time frame necessary for those
conifers to grow to effective size. The model presented
here cannot explicitly address questions of thinning
and underplanting, but it does provide a comprehensive
assessment for a large area and bridges the gap on the
relative sizes of trees and streams.
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