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Intro duc tion
Chan nel response to for est fire
involves both exog e nous (i.e., orig i -
nat ing out side the study reach) and
endog e nous (i.e., orig i nat ing within
the reach) changes in the con di tions
gov ern ing chan nel mor phol ogy. The
exog e nous impacts that com monly
occur fol low ing a for est fire include
changes in the tim ing and mag ni tude
of the peak flows, and vol ume and
char ac ter of sed i ment deliv ered from
the hillslopes (Wondzell and King
2003). To some extent the exog e nous
changes are sto chas tic, driven by, for
exam ple, heavy pre cip i ta tion events or 
melt ing of the accu mu lated win ter
snowpack. These events are deter -
mined by the sequence of weather
sys tems that hap pen to occur. The
endog e nous changes are more pre -
dict able because they are typ i cally
related to changes in the bank
strength and large woody debris vol -
umes over time. As a result, it is not
pos si ble to define a sin gle tra jec tory
for the chan nel state fol low ing wild -
fire, since chan nel mor phol ogy will
respond to both ran domly occur ring
and pre dict able changes in the gov -
ern ing con di tions.
To inves ti gate the full range of poten -
tial chan nel tra jec to ries fol low ing
dis tur bance, it is nec es sary to define
the entire suite of poten tial chan nel
states. This can be achieved by con -
duct ing a sen si tiv ity anal y sis using a
sim pli fied model of reach-scale chan -
nel con di tions, and then vary ing one
gov ern ing con di tion at a time over the 
poten tial post-dis tur bance range.
Research ers at the Uni ver sity of Brit ish
Colum bia (UBC) devel oped the model 
used for this anal y sis, called the UBC
Regime Model (UBCRM). The model

and a user’s man ual are avail able
online to the gen eral pub lic.1

The goals of this arti cle are to give an
over view of the UBCRM, to briefly dis -
cuss the data col lec tion and cal i bra tion 
pro ce dures, and then to use the model 
to eval u ate how a par tic u lar case study 
stream might respond fol low ing a for -
est fire. The study stream is Fishtrap
Creek, which was burned by the
McLure fire in August 2003. Addi tional 
infor ma tion about the study site and
the changes that have been observed
there since the fire are avail able in sev -
eral other arti cles in this issue. This
arti cle explores the poten tial future
response of the stream chan nel over
sev eral decades and does not focus on 
the changes observed to date.

The UBC Regime Model 
The UBC Regime Model (UBCRM) has
evolved over many years as a result of
col lab o ra tion between research ers in
the Depart ment of Civil Engi neer ing
and the Depart ment of Geog ra phy at
UBC. The model is based on the
under stand ing that a sim ple model
with mod est data require ments is
more likely to be use ful than a
data-inten sive, numer i cally demand ing 
one, espe cially for envi ron men tal prac -
ti tio ners. While sim ple, the model does 
con sider the rel e vant con trol ling fac -
tors, the most impor tant of which are
the nature and erodibility of the chan -
nel banks. 
Ratio nal regime the o ries, such as those 
that under pin the UBCRM, have a
long his tory (e.g., Chang 1979; White
et al. 1982). There are two main
imped i ments to the gen eral accep -
tance of ratio nal regime mod els:
(1) the devel op ment of a sci en tif i cally
rea son able under stand ing of the
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assump tions nec es sary to make a
unique pre dic tion using these mod els
(called extremal hypoth e ses); and (2)
the incor po ra tion of a bank
sta bil ity anal y sis in the
model. Research ers at UBC
(includ ing M. Church, B.
Eaton, R. Millar, and M.
Quick) have made sig nif i -
cant prog ress on these two
issues. We have been able
to refor mu late the extremal
hypoth e ses to make the
under ly ing prin ci ple more
eas ily under stood (Eaton et
al. 2004; Millar 2005). We
have tested this prin ci ple
against observed chan nel
adjust ments in the lab o ra tory and in
the field, where we have observed
behav iour that is con sis tent with our
gen er al ized extremal hypoth e sis. We
have also incor po rated var i ous bank
strength for mu la tions into the regime
model, which results in a gen eral
agree ment between model pre dic tions 
and observed chan nel dimen sions,
over com ing the long-stand ing crit i -
cism that regime mod els con sis tently
underpredict chan nel width. (The
details are in var i ous papers by the
author and oth ers, listed on the
UBCRM Webpage.) We believe that
the UBCRM has numer ous prac ti cal
appli ca tions, includ ing the assess ment
of poten tial impacts due to land scape
dis tur bances, land use changes, and
cli mate change, as well as pre lim i nary
assess ment of chan nel reha bil i ta tion
designs. 

Data Require ments and
Model Cal i bra tion
To set up and run the model, it is nec -
es sary to have infor ma tion on the
stream chan nel under con sid er ation:
this usu ally requires field mea sure -
ments. Detailed descrip tions of the
data require ments and col lec tion pro -
ce dures, as well as the pro gram
instal la tion and oper a tion pro ce dures,
are in the user’s man ual, which is avail -
able on the Web Site listed above. The
key issues are sum ma rized below: 
The model requires an esti mate of the
for ma tive dis charge (Q) for the chan -
nel; the Man ning’s flow resis tance
param e ter (n) at the for ma tive dis -
charge; the reach-aver age chan nel

slope (S); the median sur face grain size 
(D50); and a mea sure of the larg est
com monly occur ring stones found on

the streambed
(usu ally the D95,
or 95th per cen tile
of the sur face
grain size dis tri bu -
tion). It also
requires knowl -
edge of the
rel a tive
erodibilility of the
chan nel banks.
The typ i cal
bankfull flow
chan nel dimen -
sions should also

be doc u mented, since the model cal i -
bra tion pro ce dure involves vary ing the 
least cer tain model param e ter to fit
model pre dic tions to the exist ing
con di tions. 
The regime model is pred i cated upon
the idea that chan nel mor phol ogy is
related to the flows car ried by the
stream, aver aged over some suit ably
long time scale (see Eaton et al. 2004). 
Gravel streambeds only ever mobi lize
their bed mate rial dur ing peri ods of
rel a tively high flow. The bankfull flow
(which is the dis charge that just fills
the chan nel up to the level of the
floodplain sur face) is the best rep re -
sen ta tive of the for ma tive dis charge
for two rea sons: flows less than
bankfull are not capa ble of doing
much geomorphic work, and flows
greater than bankfull spill out onto the 
floodplain, con trib ut ing lit tle to the
flow act ing directly upon the stream
chan nel. For streams that are gauged,
esti mat ing the for ma tive dis charge is
rel a tively straight for ward. In Can ada,
the Water Sur vey of Can ada (WSC)
col lects streamflow data for selected
streams, and esti mates the peak flows
in each year of record. Since chan nel
mor phol ogy changes over rel a tively
long time peri ods, it is prob a bly most
appro pri ate to use a 5- to 10-year
aver age of the peak dis charge val ues
imme di ately before the period of inter -
est. When there are no stream
dis charge mea sure ments on the
stream of inter est, it is some times pos -
si ble to esti mate the for ma tive flows
using regional hydrol ogy anal y ses. For
exam ple, Eaton et al. (2002) pres ent a
regional anal y sis of the peak flows for

Brit ish Colum bia. In other cases, it is
nec es sary to esti mate the bankfull flow 
from the observed chan nel dimen -
sions, assum ing a value for flow
resis tance: a descrip tion of exactly
how this is done is pre sented in the
UBCRM user’s man ual.
The flow resis tance param e ter, n,
relates the chan nel width (W), mean
water depth (d), and chan nel slope
(S), to the dis charge (Q). The model
pre dic tions are quite sen si tive to the
value of n, so get ting a rea son able
value is crit i cal. Sev eral ref er ences can
be used to esti mate flow resis tance.
For exam ple, Cow an’s (1956) method
is a use ful approach, because it
attempts to attrib ute flow resis tance to 
var i ous com po nents of the river form.
His equa tion takes the form:

( )n n n n n n m= + + + +0 1 2 3 4 5

The param e ters and typ i cal val ues are
given in Table 1. This is a rea son able
tech nique to apply to large rivers (c.f.
Church 1992), pro vided the chan nel
gra di ent is not too high. How ever, it
tends to per form poorly in steep
moun tain streams (Marcus et al.
1992). Accord ing to Chow (1959),
moun tain streams with gravel-cob ble
bound aries have Man ning’s n val ues
that aver age 0.040 (rang ing from
0.030 to 0.050). Moun tain streams
with cob ble-boul der bound aries have
higher Man ning’s n val ues (mean of
0.050, rang ing from 0.040 to 0.070). 
The bankfull chan nel dimen sions (i.e.,
the bankfull width, W, and depth, d),
as well as the reach aver age bed gra di -
ent (S), can be esti mated by sur vey ing
the stream chan nel. In the field, the
bankfull stage must be care fully iden ti -
fied, and at least 10 chan nel
cross-sec tions should be sur veyed to
deter mine the aver age val ues for W
and d. S can be esti mated from a lon -
gi tu di nal pro file along the chan nel
centreline that plots ele va tion against
dis tance along the chan nel: typ i cally, it 
is rea son able to fit a lin ear regres sion
to the data and use the regres sion
coef fi cient as an esti mate of S. 
Accu rate infor ma tion on the sur face
tex ture is also required to run the
model. The median grain size (D50) is
used to esti mate the sed i ment trans -
port rate, and the 95th per cen tile of
the grain size dis tri bu tion (i.e., the D95) 
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is used to assess chan nel sta bil ity. The
best means of deter min ing the sur face 
grain size dis tri bu tion is by con duct ing 
a sur face Wolman sam ple, described in 
the user’s man ual. Sam ples should ide -
ally be taken on the coars est part of
the bar heads in the
study reach: the intent is
to char ac ter ize the bed
tex ture along the
thalweg of the stream
chan nel.  

Unfor tu nately, we can
only draw on lim ited
work to accu rately esti -
mate the bank strength
as a func tion of char ac -
ter is tics that can be
mea sured in the field.
The bank sta bil ity anal y -
sis used herein invokes a
char ac ter is tic ripar ian
root ing depth, H, which
pro duces a ver ti cal upper 
bank sec tion, above a
cohesionless gravel toe
(Eaton 2006). An anal y sis 
of Hey and Thorne’s
(1986) data, in which
chan nels are clas si fied by 
ripar ian veg e ta tion type,
indi cates that the value
of H var ies sys tem at i cally
with the den sity of veg e -
ta tion on the floodplain.
For type I, chan nels in
their data set (grass, no
trees or shrubs),
H = 0.36 m; for type II
chan nels (1–5% shrub or 
tree cover), H = 0.53 m;
for type III chan nels
(>5–50% shrub or tree
cover), H = 0.89 m; and
for type IV chan nels
(>50% tree or shrub
cover), H = 1.07 m. This approach is
equiv a lent to invok ing an effec tive
root cohe sion term, which Eaton
(2006) dem on strates is con sis tent with 
stud ies of debris slides (Buchanan and
Savigny 1990). As long as the sur -
veyed cross-sec tions are suf fi ciently
detailed, it should be pos si ble to esti -
mate a reach-aver age value for H from
them to con firm the choice of H used
in the model. Note that this approach
applies only to gravel streambeds hav -
ing a coarse, grav elly lower stra tum in

the chan nel bank asso ci ated with
depo si tion of bed mate rial, gen er ally
as chan nel bars, and an upper stra tum
of finer, overbank depos its rein forced
by ripar ian veg e ta tion root sys tems.
Where this gen eral sedimentological

model does not apply, H should not be 
used to parameterize bank strength.
Other bank strength approaches have
been devel oped (see ref er ences on the 
UBCRM Webpage), but are not used
for the sen si tiv ity anal y sis pre sented
herein. 

Once the input param e ters have been
deter mined, the model is run and the
results com pared with the known
chan nel dimen sions. If there are sig nif -
i cant dif fer ences between the model
pre dic tions and the observed chan nel

dimen sions, then the input param e ters 
are re-eval u ated and adjusted where
appro pri ate, based on con sid er ation of 
the field obser va tions. Even if the
model pre dic tions agree well with the
observed con di tions, we rec om mend
vary ing the inputs to deter mine how
sen si tive the model pre dic tions are to
the selected val ues. After the model
has been suc cess fully cal i brated, it can
be used to eval u ate chan nel response
to changes in the gov ern ing con di -
tions due, for exam ple, to land use
changes, nat u ral dis tur bance in the
water shed, or direct human mod i fi ca -
tion of the stream chan nel. 
Cal i bra tion of the model to Fishtrap
Creek involved set ting Q = 7.4 m3/s
(which, based on the WSC data for
Fishtrap Creek, is the mean annual
daily peak flow), S = 0.019 m/m
(based on the chan nel sur vey),
n = 0.06 (back-cal cu lated from a direct 
field mea sure ment of the bankfull
flow), D50 = 40 mm, and
D95 = 181 mm (from Wolman sam ples
taken in the field). Nota bly, the esti -
mate of slope, S, does not include the
steep sec tions asso ci ated with drops
over indi vid ual logs in the stream or
over larger log jams. The bank
strength param e ter, H, was var ied until 
the pre dicted and observed chan nel
dimen sions matched: the cal i brated H
value was 0.50 m, which is con sis tent
with the observed root ing depth of
the (now dead) trees on the
floodplain. The pre dicted width for
these gov ern ing con di tions is 9.3 m,
which com pares favour ably with the
mea sured value of 9.5 m.

Sen si tiv ity Anal y sis
The long-term aver age dis charge car -
ried by a stream can vary with cli mate
indi ca tors such as the Pacific Decadal
Oscil la tion index (Moore 1996), or in
response to long-term cli mate change. 
The for ma tive flow can also vary due
to changes in land use and/or for est
cover within a basin. At Fishtrap Creek, 
the post-fire flows have been very
close to the long-term aver age: how -
ever, some evi dence indi cates that
run off pro duc tion may have been
desynchronized within the basin,
result ing in a decrease in the peak
flows. Alter na tively, the dis tur bance of
the for est may have resulted in an
increase in the sea sonal snowpack and 
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Table 1. Cowan’s (1956) method for estimating Manning’s n

Param e ter Values

Sed i ment type, no

Earth 0.020

Rock cut 0.025

Fine gravel 0.024

Coarse gravel 0.028

Degree of cross-sec tion irreg u lar ity, n1

Smooth 0.000

Minor 0.005

phaModerate 0.010

Severe 0.020

Down stream vari a tions in cross-sec tion shape, n2 
(e.g., thalweg shifts from side to side)

Gradual 0.000

Alternating occasionally 0.005

Alternating frequently 0.010–0.015

Rel a tive effect of obstruc tions, n3 
(e.g., logs, boul ders)

Negligible 0.000

Minor 0.010–0.015

Appreciable 0.020–0.050

Severe 0.040–0.060

Veg e ta tion, n4

Low 0.005–0.010

Medium 0.010–0.025

High 0.025–0.050

Very high 0.050–0.100

Degree of mean der ing, m5

Minor (sinuosity 1.0–1.2) 1.00

Appreciable (sinuosity 1.2–1.5) 1.15

Severe (sinuosity > 1.5) 1.30



an increase in the rate of melt, which
could pro duce higher peak flows. Our
sen si tiv ity anal y sis assumes that peak
flows could either increase or decrease 
by a max i mum 50%. This range is
gen er ous and any real changes are
almost cer tain to fall within this range. 
The anal y sis was rel a tively straight for -
ward: keep ing all other input
param e ters the same, the stream dis -
charge was var ied and the change in
the pre dicted chan nel dimen sions and
sed i ment trans port capac ity were
doc u mented. 
The results of the anal y sis are pre -
sented in Fig ure 1A. The dis charge
val ues used in the sen si tiv ity anal y sis
have been nor mal ized by the orig i nal
value (Qo), such that the x variate
(Q/Qo) ranges from 0.5 to 1.5. The
nor mal ized widths (W/Wo), depths
(d/do), and sed i ment trans port capac i -
ties (Qb/Qbo) asso ci ated with each run
are plot ted against Q/Qo. The orig i nal
chan nel con fig u ra tion is indi cated on
the fig ure by the dashed lines that
cross at the cen tre of the fig ure.
Despite the large range of dis charge
val ues tested, the chan nel dimen sions
do not change by much. The depth
changes by a max i mum of about
± 10%, while the width var ies by
about ± 30%. The sed i ment trans port
capac ity var ies almost lin early with the 
dis charge, and has a range of about
± 60%. How ever, a change in trans -
port capac ity will likely pro duce a
change in bed sed i ment tex ture
(Dietrich et al. 1989; Buffington and
Mont gom ery 1999), which could be
suf fi cient to reduce the trans port
capac ity to its orig i nal value (i.e., to
Qbo) (see Eaton and Church 2008).
There fore, it is pos si ble that the chan -
nel could remain rel a tively sta ble even
with fairly large changes in Q.
A sim i lar anal y sis of the chan nel sen si -
tiv ity was con ducted con sid er ing the
typ i cal large woody debris (LWD)
loads in the stream (Fig ure 1B). It has
been assumed that accel er ated bank
ero sion and windthrow of dead ripar -
ian trees could ini tially increase the
vol ume of LWD in the stream, but that 
accel er ated decay of the burned pieces 
and a long-term reduc tion of LWD
input as the for est can opy regrows
would likely reduce the vol ume of
LWD in the stream sev eral decades
after the fire. The effect of LWD is to

trap and store sed i ment and to dis si -
pate energy at ver ti cal drops or steps,
the larg est of which are asso ci ated
with jams com pris ing numer ous indi -
vid ual LWD pieces. Add ing LWD to the 
stream effec tively removes from the
sys tem some of the poten tial energy
with which to trans port sed i ment and
to main tain the chan nel mor phol ogy,
while remov ing LWD increases the
avail able poten tial energy. This has
been mod eled by adjust ing the reach
aver age slope, since this rep re sents the 
total poten tial energy avail able. Cur -

rently, the exist ing LWD in the study
reach dis si pates about 3.0 m of poten -
tial drop: remov ing all the LWD would
increase the effec tive slope from 0.02
to 0.03 m/m. It was also assumed that 
post-fire inputs of LWD could dou ble
the vol ume of instream LWD, reduc ing 
the effec tive slope to 0.01 m/m, giv -
ing a total range for the sen si tiv ity
anal y sis of 0.01–0.03 m/m.
The pre dicted chan nel geom e try
(W/Wo and d/do) is nearly con stant
over that range of slopes, but the rel a -
tive trans port capac ity var ies
non-lin early with nor mal ized slope.
Over the range of slopes ana lyzed, it
increases approx i mately with the
square of S/So. It seems very likely,
then, that changes in LWD load ing
could pro duce changes in the trans -
port capac ity that could not be
accom mo dated by changes in the bed 
sur face tex ture. Fur ther more, the
expected tem po ral pat tern—involv ing
an ini tial increase in LWD vol umes as
banks erode and dead trees are blown
over, fol lowed by a grad ual but per sis -
tent decline in in-stream LWD vol umes 
as LWD decays with out being replaced 
by the imma ture for est can opy—will
push the sys tem one way (i.e., towards 
aggradation, overbank flood ing, and
pos si bly chan nel avulsions), and then
the other (i.e., towards ver ti cal inci -
sion, aban don ment of sec ond ary
chan nels on the floodplain, and ero -
sion of sed i ment stored in the stream
chan nel). The effects of dis tur -
bance-driven changes in LWD sup ply
to the stream chan nel are prob a bly
long lived, and effects may per sist for
many decades after the ini tial
dis tur bance.
The final sen si tiv ity test was con ducted 
on the bank strength. The model cal i -
bra tion sug gests that the ini tial
chan nel mor phol ogy is con sis tent with 
a char ac ter is tic root ing depth of about 
50 cm, which is also con sis tent with
obser va tions of the root struc ture
exposed by bank ero sion at the study
site. How ever, it is assumed that much 
of the bank strength due to root cohe -
sion would be lost as the dead root
sys tems decay, return ing only when
the den sity and root ing depth of live
ripar ian veg e ta tion become sig nif i cant. 
Benda and Dunne (1997) pres ent a
model for inves ti gat ing the rate at
which root strength is lost fol low ing a
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Fig ure 1. Sta bil ity anal y sis of Fishtrap Creek
using the UBCRM. A) The effect of vary ing the
for ma tive dis charge (Q) on the width (W),
depth (d), and sed i ment trans port capac ity
(Qb), rel a tive to the orig i nal val ues (Wo, do,
Qbo). B) The effect of vary ing the reach-
aver age effec tive slope (S). C) The effect of
vary ing the bank strength, expressed as a
char ac ter is tic root ing depth for ripar ian
veg e ta tion (H).



for est fire, which has been used here
to model both the range and the tim -
ing of changes in bank strength. After
cal i brat ing it to our esti mate of the ini -
tial bank strength, their model pre dicts 
that 5 or 6 years after the fire, H will
fall as low as 0.10 m (Fig ure 2). Their
model also pre dicts that sub stan tial
recov ery is likely to occur by about 20
years after the ini tial dis tur bance.
Accord ingly, H could decline from 0.5
to 0.1 m, with the fur ther under stand -
ing that the most dra matic loss of
bank strength is likely to occur in the
first decade fol low ing the fire, fol -
lowed by a more grad ual recov ery. 
The results of the sen si tiv ity anal y sis
(see Fig ure 1C) dem on strate that both 
the chan nel geom e try and the trans -
port capac ity could be sig nif i cantly
altered. The pre dicted chan nel width
for H = 0.1 m is more than twice the
orig i nal value, while the trans port
capac ity is just over half the orig i nal
value. Fur ther more, the
width-to-depth ratio for this pre dicted
chan nel state is about 57, which is
higher than that usu ally asso ci ated
with sta ble, mean der ing streams and
sug gests that the chan nel could
become braided (Fredsoe 1978). 
If loss of bank strength results in sig nif -
i cant lat eral ero sion, then that could
dra mat i cally increase the LWD vol -
umes in the stream, reduc ing the
effec tive slope and thereby reduc ing
the sed i ment trans port capac ity of the
sys tem even fur ther. This sequence of
events would pro duce a lat er ally
unsta ble, aggrading sys tem, even if
the sed i ment sup ply from the
hillslopes remained unchanged. Any
increase in sed i ment sup ply due, for
exam ple, to debris flows from the
burned hillslopes is likely to occur in
the same win dow as is the loss of bank 
strength, and it would only exag ger -
ate the morphologic insta bil ity caused
by changes to the bound ary con di -
tions (i.e., root cohe sion and instream
LWD vol umes). Since most of the
steep, land slide-prone ter rain is imme -
di ately adja cent to the chan nel
net work in Fishtrap Creek (and in
many other moun tain ous water sheds), 
any sig nif i cant delay in land slide
occur rence and increase in sed i ment
sup ply to the stream chan nel are
unlikely. The effect of poten tial

increases in peak flows could off set
these changes by increas ing the sed i -
ment trans port rate and reduc ing the
rate of aggradation. How ever,
increased peak flows would be more
likely to erode the weak ened banks, so 
the net effect of increased peak flows

is uncer tain. If peak flows were to
decrease due to desynchronization of
snowmelt in the basin, the trans port
capac ity of the sys tem would be
reduced, but bank ero sion might still
occur. For exam ple, judg ing from the
trees along the banks, Fishtrap Creek
had been sta ble for sev eral decades
before the fire, but bank ero sion was
per va sive at flows no larger than the
mean annual peak flow after the fire. 

Sum mary
Our sen si tiv ity anal y sis indi cates that
aggradation and wid en ing are likely to 
occur fol low ing a fire: there is field evi -
dence for both aggradation and
wid en ing at Fishtrap Creek since the
McLure for est fire in 2003. The anal y -
sis pre dicts that this insta bil ity can be
trig gered merely by loss of bank
strength and increases in the LWD

load ing for streams where the ripar ian
area is severely burned. While
increases in sed i ment sup ply from the
hillslopes have not yet been detected
at Fishtrap Creek, such increases are
likely to exac er bate the level of chan -
nel insta bil ity. Changes in peak flow
are pre dicted to be sec ond-order
effects, since increases could accel er -
ate chan nel wid en ing and thereby
con trib ute to aggradation, while peak
flow decreases could directly con trib -
ute to aggradation by reduc ing the
sed i ment trans port capac ity of the
stream. The period of lat eral insta bil ity
and aggradation that is likely to fol low 
a major fire is pre dicted to per sist for a 
decade or two, after which sub stan tial
root cohe sion is likely to return. This
would sta bi lize both the banks and the 
hillslopes, reduce the chan nel width,
increase the trans port capac ity, and
reduce the fre quency (or prob a bil ity)
of debris flow.
The chan nel is likely then to drift back
towards a sta ble, sin gle-thread chan -
nel. How ever, as LWD jams and steps
decay, more poten tial energy will
become avail able to trans port sed i -
ment and mod ify the chan nel
bound ary. While coars en ing of the
chan nel bed and devel op ment of sur -
face struc tures (Church et al. 1998)
may pre vent detect able chan nel deg -
ra da tion for a time, the con tin ued loss
of instream LWD could pro duce ver ti -
cal insta bil ity wherein the chan nel
degrades and ulti mately becomes dis -
con nected from its floodplain. These
sorts of changes are likely to occur
after sig nif i cant decay of the LWD in
the chan nel has occurred but before
the ripar ian veg e ta tion has matured
enough to sup ply appro pri ate vol umes 
of large, dura ble LWD to the stream
chan nel. If such insta bil ity does man i -
fest itself at Fishtrap Creek, it will do so 
many decades after the ini tial
dis tur bance.
For more infor ma tion, con tact: 
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Fig ure 2. Esti mated changes in bank strength
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veg e ta tion regrows using Benda and Dunne’s
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decay and regrowth on the veg e ta tion-related 
com po nent of bank strength for Fishtrap
Creek.
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