


Stream line Water shed Man age ment
Bulletin offer more detailed infor ma -
tion on research meth ods and results
relat ing to stream tem per a ture, chan -
nel mea sure ment, the use of mag netic 
tracer stones, and appli ca tion of the
UBC Regime Model for pre dict ing
chan nel response to dis tur bance.
Con tact: rdmoore@geog.ubc.ca

Snow Pro cesses
R. Winkler (B.C. Min is try of For ests and Range)

For est cover affects both snow accu -
mu la tion and the rate at which the
snowpack dis ap pears (abla tion). The
loss of for est cover, whether through
insects, dis ease, log ging, or wild fire,
gen er ally results in increased snow
accu mu la tion and more rapid abla -
tion. As for ests regrow, these changes
dimin ish until snowpack pro cesses in
the regen er ated for est approx i mate
those before dis tur bance.
A long-term research pro ject was
estab lished in 1994 at Mayson Lake to
quan tify changes in the snowpack

with log ging and for est regrowth.
From 1995 to 1997, snow water
equiv a lent (SWE) was mea sured in the
mature lodgepole pine, Engelmann
spruce, and sub al pine fir for est; inter -
me di ate lodgepole pine stands; and a
clearcut at this site. Sur veys have con -
tin ued since 2003. After the McLure
fire, addi tional research sites were

estab lished in a severely burned stand
and a nearby clearcut approx i mately
5 km to the east of Mayson Lake. SWE
has been mea sured at this site since
2006. Snow sur veys are com pleted
every 2 weeks in March and then
weekly through the melt sea son. Snow 
mea sure ments are made within a 1-m
radius of 32 sam ple points in each
stand using a Fed eral snow tube. April
1 SWE, aver age abla tion rates, and the 
date snow dis ap pears in all stands and
years are being com pared.
In the McLure fire clearcut, April 1
SWE was higher in 2006 (27 cm) than
in 2007 (22 cm). In both 2006 and
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Fig ure 1. Loca tion of the McLure fire and fire lim its in rela tion to the catch ment of Fishtrap
Creek. 
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2007, SWE was slightly less but not
sig nif i cantly dif fer ent in the burned
stand than in the clearcut. Snow abla -
tion rates were the same in the burn
and clearcut in 2006 (0.8 cm/d) but
were higher in the clearcut than in the 
burn in 2007 (1.1 and 0.7 cm/d,
respec tively). In 2006, the snow dis ap -
peared 5 days ear lier in the burn than
in the clearcut whereas in 2007 snow
dis ap peared from both sites at the
same time.
Snow accu mu la tion and abla tion rates
were sig nif i cantly lower in the mature
for est at Mayson Lake than in the
clearcut, over both sam pling peri ods.
SWE was 34% lower in the mature for -
est than in the clearcut, and abla tion
rates were 38% and 30% lower,
respec tively, depend ing on sam pling
period. In the 4-m-tall inter me di ate
pine stand, snow accu mu la tion and
abla tion rates were reduced by 14%
and 13%, respec tively, rel a tive to the
clearcut. Six years later when the pine
was 6 m tall, snow accu mu la tion and
abla tion were 22% and 24% lower, 
respec tively, than in the clearcut. By
the sec ond sam pling period, the
young pine in the orig i nal clearcut was 
3 m tall. Snow accu mu la tion was
reduced by 8% in this stand rel a tive to 
the new clearcut but no reduc tion in
abla tion was observed. When
expressed as snow “recov ery” or the
reduc tion in the dif fer ence in SWE and 
abla tion between the for est and the
open with regrowth, some recov ery
was observed once trees were over
4 m tall and crown clo sure was at
least 10%. At 25% crown clo sure,
when trees were over 4 m tall, aver age 
recov ery was about 40% for both
snow accu mu la tion and abla tion. At
45% crown clo sure, when trees were
over 6 m tall, recov ery was 70%.
Both snow accu mu la tion and abla tion
in all for est cover types var ied sub stan -
tially from year to year, thus
high light ing the impor tant role of
snow fall pat tern and the melt-period
weather in the gen er a tion of
snowmelt. Sur veys in the burned stand 
sug gest that snow accu mu la tion and
abla tion can be expected to be sim i lar
to those in a clearcut and sig nif i cantly
higher than those in a mature for est.
The results fur ther sug gest that once a
sec ond-growth stand of lodgepole

pine is over 6 m tall, snow accu mu la -
tion and abla tion “recov ery” can be
sub stan tial.
Con tact: Rita.Winkler@gov.bc.ca

Inter cep tion Loss
D. Carlyle-Moses (Thomp son Rivers Uni ver sity)

Inter cep tion loss — the inter cep tion,
stor age, and sub se quent evap o ra tion
of pre cip i ta tion from veg e ta tion can o -
pies — rep re sents an impor tant
com po nent of the water bal ance of
Brit ish Colum bia’s inte rior coni fer for -
ests. For exam ple, inter cep tion loss
from a stand dom i nated by healthy
mature lodgepole pine (Pinus contorta
var. latifolia Dougl.) accounted for an
aver age of 24% of the rain that fell
dur ing the 1998 and 1999 grow ing
sea sons at the Upper Penticton Creek
Water shed Exper i ment (UPCr) site. At
Mayson Lake, on the Thomp son Pla -
teau, inter cep tion loss amounted to
31% of the 2006 and 2007 grow ing-
sea son rain fall from a mature
lodgepole pine–hybrid spruce (Picea
glauca [Moench] Voss. × engelmannii
Perry × Engelm.)–sub al pine fir (Abies
lasiocarpa [Hook.] Nutt.) stand. The
greater pro por tion of rain fall par ti -
tioned into inter cep tion loss at
Mayson Lake is prob a bly due to the
smaller aver age rain fall depth at this
site (2006–2007 aver age rain -
fall = 4.9 mm) com pared with the
UPCr site (1998–1999 aver age rain -
fall = 7.9 mm). No sig nif i cant
dif fer ence (p < 0.05) is found between 
the slopes or inter cepts of the power
func tion equa tions relat ing event
inter cep tion loss (mm) and event rain -
fall depth (mm) at the UPCr and
Mayson Lake stands, thus sup port ing
this assump tion.  
Data from the UPCr and the Mayson
Lake sites were com bined to give a sin -
gle power func tion equa tion for
esti mat ing inter cep tion loss depth
(mm) as a func tion of event rain fall
depth (mm) for mature, undis turbed
coni fer stands in the South ern Inte rior
of Brit ish Colum bia:

Ic= 0.478 P 0.718, R2 = 0.86   (1)

where Ic and P rep re sent event inter -
cep tion loss (mm) and rain fall depth
(mm), respec tively.
As a per cent age of event rain fall, can -
opy inter cep tion loss from the UPCr

and Mayson Lake stands were found to 
decrease asymp tot i cally with aver age
inter cep tion val ues of approx i mately
58, 38, 30, 25, and 18% for rain falls of 
< 2.0, 2.0–4.9, 5.0–9.9, 10.0–19.9,
and > 20.0 mm, respec tively (Fig ure
2). This find ing sug gests that inter cep -
tion loss may play an impor tant role in 
sup press ing the amount of water
reach ing the for est floor for rel a tively
large events that may be of
geomorphologic impor tance.
Dur ing sum mer 2007, a pre lim i nary
study of rain fall inter cep tion loss
within a burned stand was estab lished
near the Mayson Lake site. The study
stand was burned as part of the 2003
McLure fire. Rain fall, throughfall, and
stemflow were mea sured for 14 events 
total ing 79.7, 72.9, and 0.2 mm,
respec tively (Figure5) ; these results
sug gest that inter cep tion loss for the
14 events was 6.6 mm (8% of rain fall). 
Both the slope and inter cept of the
power func tion equa tion relat ing inter -
cep tion loss depth (mm) from the
burned stand to rain fall depth (mm)
were found to be sig nif i cantly dif fer ent 
(p < 0.05) from that of Equa tion 1:

Ic = 0.089 P 0.946, R2 = 0.74   (2)
Using the 2006–2007 grow ing-sea son
rain fall depth-fre quency rela tion ship
for Mayson Lake (Fig ure 2) and Equa -
tions 1 and 2, aver age sea son-long
inter cep tion loss was esti mated for
mature coni fer stands in the area that
are undis turbed and those that have
been burned (Fig ure 3). Mean sea -
son-long inter cep tion loss from
undis turbed, mature stands in the
region is esti mated at 29%, while the
inter cep tion loss from burned stands is 
esti mated at 8%. Thus, the results of
this pre lim i nary study sug gest that,
sea son ally, about 20% more rain fall
reaches the floors of mature burned
stands than their undis turbed
coun ter parts. 
Con tact: dcarlyle@tru.ca

Annual Water Bal ance of
For est and Burnt Stands
D. Spittlehouse (B.C. Ministry of Forests and Range)

For est cover influ ences the bal ance
between input of water (pre cip i ta tion)
and out put (evap o ra tion and drain -
age). It also influ ences how much of
the pre cip i ta tion reaches the for est
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floor and the tim ing of snowmelt.
Con se quently, changes in for est cover
will influ ence the amount and tim ing
of water avail able for streamflow. 
Snow accu mu la tion and melt, and the
sur face radi a tion bal ance were mea -
sured, and hemi spher i cal can opy
pho to graphs were taken in for ested
and burnt areas near Mayson Lake.
These data were used to parameterize
a phys i cally based stand water bal ance 
model to aid com par i son of treat -
ments under the same weather and
site con di tion. The model and daily
weather data for the area were used to 
eval u ate the changes in inter cep tion,
evap o ra tion, and drain age that result
from a severe for est burn. Fire removes 
much of the inter cep tion capac ity of
the for est; for the next few years, the
evap o ra tive loss of water is mainly
from the soil sur face. Solar radi a tion
reach ing the snow sur face or for est
floor increases from around 15% in
the for est to 35 to 80% depend ing on
sever ity of the burn dam age to tree
can o pies (e.g., loss of fine branches).
Wind speed also increases. Changes in
air tem per a ture and humid ity are
small.
Sim u la tions were done for 2002–2007 
for a mature mixed pine and spruce
stand, a severe burn that removed
most of the branches of trees and one
that left the branches intact but killed
all the trees. Both burn sit u a tions lost
the entire understory and exposed a
sub stan tial area of min eral soil. To
eval u ate the influ ence of a range of
weather con di tions, the sim u la tions
assume no regrowth for the 5-year
period. Mean annual pre cip i ta tion for
the 5 years was 590 mm, close to the
long-term aver age for the area. Octo -
ber to April pre cip i ta tion (mainly
snow) var ied from 240 to 350 mm
and May to Sep tem ber from 135 to
360 mm. Monthly air tem per a tures
ranged from an aver age Jan u ary min i -
mum of –13°C to a July max i mum of
23°C.
For the period of the sim u la tion, over
30% of the pre cip i ta tion was inter -
cepted by the for est, while
inter cep tion in the burns was neg li gi -
ble for the severe burn and about 10% 
for the less severe burn. Evap o ra tion of 
the inter cepted water, tran spi ra tion,
and for est floor evap o ra tion were

reduced by about
50% for the
burned sites. The
snowmelt sea son
started at about
the same time in
the for est and the
burn, but melt pro -
ceeded faster in
the burn. The
5-day aver age peak 
snowmelt rate
increased by 35%
in the severe burn
and by about 10%
in the less severe
burn. As a result,
snow dis ap peared
up to 16 days ear -
lier in the severe
burn than the for -
ests and up to 7
days ear lier in the
less severe burn.
Soil mois ture
remained higher in 
the burns dur ing
the sum mer and
into the fall and
win ter. Con se -
quently, drain age
from the root zone 
began as soon as
snowmelt started
in the burn stands.
Drain age from the
for est began after the depleted stor -
age capac ity of soil was replen ished.
Con tact: Dave.Spittlehouse@gov.bc.ca

Streamflow Pat terns at
Fishtrap Creek before and
after the McLure Fire
R.D. (Dan) Moore (UBC)

Hydro graphs of mean daily streamflow 
fol low ing the McLure fire exhib ited an
ear lier rise com pared with pre-fire
years, some times pro duc ing flows in
early April that exceeded the 1.5-year
flood. This pat tern is con sis tent with
the hypoth e sis that snowmelt will
begin ear lier in burned and sal -
vage-logged por tions of the
catch ment. Peak flows fol low ing the
fire had return peri ods rang ing from
1.5 to 2.5 years, based on the pre-fire
record. The high est post-fire peak
occurred in 2005, when min i mal
chan nel change was observed. 

To detect streamflow changes caused
by the McLure fire, regres sion rela tions 
were devel oped for the pre-fire period
for freshet (March-July) run off and
annual peak flow. Because no suit able
con trol catch ment is avail able, cli mate
data from Kamloops were used to
develop pre dic tor vari ables. For freshet 
run off, accu mu lated win ter pre cip i ta -
tion and accu mu lated freshet
pre cip i ta tion were included in the
regres sion model. Post-fire freshet run -
off plot ted near the pre-fire regres sion
line for 2004 and 2005, but plot ted
sub stan tially above the regres sion line
for 2006 and 2007. These results sug -
gest that freshet run off had increased
in the lat ter 2 years, pos si bly due to
sal vage log ging and con tin ued loss of
foliage from dead trees.
For annual peak flow, the only sig nif i -
cant vari able in the pre-fire regres sion
was accu mu lated win ter pre cip i ta tion.
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Fig ure 3. Rain fall par ti tion ing by undis turbed and burned for est
can o pies at Mayson Lake, BC, dur ing the 2006 and 2007 grow ing
sea sons.
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All post-fire peak flows plot ted near or
some what below the pre-fire regres -
sion. This appar ent lack of an increase
in peak flows, in com bi na tion with the 
indi ca tions of higher run off (at least
for 2006 and 2007), may reflect the
effects of desynchronization of melt.
How ever, because the regres sion rela -
tions were rel a tively weak and there
are only 4 years of post-fire data, these 
infer ences must be taken as ten ta tive
and requir ing fur ther inves ti ga tion.
Accu mu lated streamflow above a
thresh old of 6 m3/s, which is approx i -
mately the flow at which sig nif i cant
bank ero sion occurred, was low in the
post-fire period com pared with the
pre-fire period. For the post-fire
period, this index was higher in 2005,
when min i mal chan nel change was
observed, than in 2006 and 2007,
when sub stan tial bank ero sion and
chan nel wid en ing occurred. How ever,
2006 and 2007 had rel a tively high val -
ues of accu mu lated streamflow above
thresh olds of 4 and 2 m3/s, respec -
tively, the lat ter being about the
thresh old for bedload move ment.
These results sug gest that streamflow
changes asso ci ated with the fire were
not directly respon si ble for ini ti at ing
bank ero sion, but could have pro -
longed the dura tion of bedload
trans port.
Con tact: rdmoore@geog.ubc.ca

Chan nel Mor phol ogy 
T.R. Giles (B.C. Min is try of For ests and Range)

Stream chan nels are in con stant flux as 
streamflow, wood inputs, and sed i -
ment sup ply vary and chan nel
frame work ele ments develop, erode,
and migrate down stream. Adjust ment
of the chan nel mor phol ogy may be a
long-term evo lu tion ary pro cess or may 
be trig gered by an event such as a
wild fire, land slide, or flood. Change
may occur on one short reach, dis con -
tin u ously on a lon ger reach, or
through out the water shed. The tem -
po ral and spa tial pat tern of chan nel
mor phol ogy alter ation makes it very
dif fi cult to decide how to study
change within a chan nel.
Per ma nent cross-sec tions (XS) pro vide
detailed top o graphic sur vey infor ma -
tion which, with a com ple men tary
orthoimage, pres ents a readily repeat -
able and descrip tive tool to mon i tor
chan nel change at a rea son able scale.

The Fishtrap Creek wild fire study
reach, estab lished in 2004, is located
close to the Water Sur vey of Can ada
weir on a broad floodplain with a rel a -
tively low gra di ent, so as not to be
directly sus cep ti ble to land slides or
debris flows. It has enough streamflow 
to allow a wide range of flu vial pro -
cesses to occur. Eleven ref er enced
cross-sec tions, each 10 m apart, were
sur veyed with an auto matic level, rod,
and fixed tape. A total sta tion sur vey
of the XS marker pins, the chan nel
thalweg, and other key chan nel fea -
tures was com pleted to pro vide a
three-dimen sional sur vey. A cam era
mounted on a 9-m pole with a self-lev -
ell ing gimbal was used to take a series
of pho to graphs cov er ing the reach
site. The pho to graphs were imported
into a com puter pro gram to pro duce
an orthoimage with a dig i tal ele va tion
model and pro file of site. The orig i nal
XS have been resurveyed each year in
late sum mer. Six teen cross-sec tions
were added in 2006, 8 down stream
and 8 upstream of the orig i nal reach,
all at 20-m inter vals. The down stream
cross-sec tions were added to tie the
reach to the weir and the upstream
cross-sec tions were added in response
to avul sion of flow into a sec ond ary
chan nel dur ing the freshet of 2006.  

The sur veys show an inter est ing pat -
tern of bed and bank ero sion as well as 
increas ing sed i ment accu mu la tion in
response to the post-wild fire
streamflow. The freshet of 2005 had a
mod er ately high peak flow (~9 m3/s),
but was of short dura tion and the
chan nel reacted with minor ero sion of
the banks and aggradational and
degradational adjust ments to the bars. 
The left bank between XS3 and XS4
retreated dur ing the peak in late April
2005, but the sur veyed cross-sec tion
lines did not pick this up as clearly as
site pho to graphs do. The great est sur -
veyed change within the reach
occurred at XS9 where logs in a log
jam were rear ranged and the sed i ment 
wedge removed.  
The freshet of 2006 saw two mod er ate 
peaks (~7.5 and 8 m3/s), but strong
flows per sisted for a lon ger time. There 
was minor bank ero sion and bar
adjust ments in the upper half of the
reach (XS5 to XS11), but the left bank
ero sion at XS3 and XS4 was notice -

able. Over 1.5 m of ground sur face
was removed on the out side of the
chan nel, the slope of the bank was
steep ened, and the chan nel base
moved approx i mately 2 m out wards.
Two trees on the mar gins of the bank
were under cut and fell in dur ing May
2006. Sed i ment accu mu la tion on the
inside (right) of the bend cre ated a lat -
eral and point bar between XS3 and
XS5.  
The freshet of 2007 saw three mod er -
ate peaks (~6 and 7.5 m3/s), and was
of long dura tion; sub stan tial change
was observed along the entire reach.
From upstream of XS11 to XS8 there
was major bed aggradation, with up
to 2 m of sed i ment infill at XS9. Chan -
nel over flow occurred near XS10 and a 
sec ond ary chan nel car ried water for
up to a month. XS8 had two trees fall
in, open ing up the bank to ero sion
dur ing high flows. XS2 through XS4
had con tin ued bank ero sion on the
out side of the bend and expanded lat -
eral and point bar con struc tion on the
inside. The source of the sed i ment was 
between XS15 and XS19 where the
chan nel had eroded an area approx i -
mately 10 × 20 m. XS14 to XS12
showed sig nif i cant chan nel
aggradation, chan nel wid en ing, and
over flow.  
The mor phol ogy of the Fishtrap Creek
chan nel post-wild fire appears to be
con trolled not by the peak flow but by 
the dura tion of strong flows. Ripar ian
zone tree roots appear to be a major
con trol on bank strength. Post-wild -
fire, the high est peak flow occurred in
2005. Although this was asso ci ated
with some bank ero sion and bed
adjust ments, most changes occurred
after long peri ods of strong flow in
2006 and 2007 after dead tree roots
had time to decay. 
Con tact: Tim.Giles@gov.bc.ca

Rat ing Curves for
Char ac ter iz ing Pat terns of
Chan nel Change 
J.C. Phillips (Skagit Coop) and B. Eaton (UBC)

Rat ing curves are gen er ally power-law
func tions that relate river stage and
dis charge for the pur pose of esti mat -
ing flow. The stage-dis charge
rela tion ship is not always static.
Chang ing chan nel form, flow veloc ity,
or chan nel rough ness over time may
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lead to a shift in the rela tion ship. Intu -
itively, aggradation or deg ra da tion of
the chan nel bed will result in dif fer ent
stage height val ues for a given dis -
charge. Using detailed dis charge and
stage height data, breaks in the rat ing
curve may be used to doc u ment the
tim ing, and to some extent, the mag -
ni tude of chan nel form adjust ments.
Cur rently, we are devel op ing a tech -
nique for char ac ter iz ing pat terns of
change in chan nel form by ana lyz ing
the rat ing curves gen er ated from mul -
ti ple stage height record ers at Fishtrap
Creek.
In April 2006, nine sub mers ible water
level record ers — called divers — were 
installed in var i ous mor pho log i cally
dis tinct sites. The divers recorded
changes in stage height at 10-min ute
inter vals from April 2 to July 2. Rat ing
curves were then gen er ated from
stage height and dis charge data col -
lected at the Water Sur vey of Can ada
gaug ing sta tion located 100 m down -
stream of the study site. Many curves
exhib ited an abrupt change in the
stage-dis charge rela tion ship fol low ing
the first peak in the hydro graph. At
sites where sur veyed cross-sec tions
showed sig nif i cant bed aggradation,
an abrupt break in the stage-dis charge 
rela tion ship was recorded. At sites
where the chan nel remained sta ble,
the stage-dis charge rela tion ship was
rel a tively uni form. Our field obser va -
tions and cross-sec tion sur veys are in
agree ment with the site-spe cific
changes doc u mented by the divers.
It was not pos si ble to sep a rate the
influ ence of aggradation, slope, and
rough ness on stage height in this anal -
y sis given the com plex ity of the
sys tem and mea sure ment dif fi cul ties.
How ever, it is likely that stage height
changes due to slope and rough ness,
although sig nif i cant, are rel a tively
small com pared with the direct effects
of bed aggradation in this case. 
The anal y sis sug gests most chan nel
form adjust ments dur ing the 2006
freshet occurred between April 2 and
May 2. At sev eral of the divers, most of 
the chan nel adjust ment occurred
between the first peak and sec ond
peak in the hydro graph (April 9 to
April 30). This is an inter est ing obser -
va tion because lit tle is known about

the tim ing of chan nel form adjust -
ments in snowmelt-dom i nated
sys tems, and few data are avail able
largely because it is dif fi cult to mea -
sure chan nel form at flood stages.   
Con tacts: jphillips@skagitcoop.org,
brett.eaton@ubc.ca

Sus pended Sed i ment
Con cen tra tions: Four Years
of Post-fire Data
B. Eaton and R.D. Moore (UBC); T.R. Giles (B.C.
Min is try of For ests and Range); and P.N. Owens and
E.L. Petticrew (Uni ver sity of North ern BC)

For est fires often pro duce an imme di -
ate, siz able increase in the vol ume of
fine and coarse sed i ment sup plied to a 
stream chan nel net work, result ing in
dra mat i cally ele vated sus pended sed i -
ment con cen tra tions (SSC) (often by
one or more orders of mag ni tude) and 
altered stream chan nel mor phol ogy.
Such a response is par tic u larly com -
mon where the fire is suf fi ciently hot
to pro duce soil hydrophobocity. Sus -
pended sed i ment sam ples col lected
from Fishtrap Creek between March
and Novem ber in 2004, 2005, 2006,
and 2007 do not indi cate this dra -
matic increase in sed i ment yield from
the sur round ing hillslopes, and SSCs
remained of the same order as mon i -
tored in an unburnt ref er ence
water shed, Jamie son Creek. 
The high est SSCs in the post-fire
period were recorded dur ing the 2005 
freshet, when streamflow rose to
about 9 m3/s, the high est peak flow
since the fire. Despite the high peak
flow, no sig nif i cant chan nel change
was observed dur ing the 2005 freshet. 
The rel a tively high SSC val ues that
year may rep re sent the flush ing of fine 
sed i ment that was pro duced dur ing
the fire and the fol low ing year, and
which was not recruited dur ing the
2004 freshet, when streamflow peaked 
at only 6.3 m3/s.
In 2006, there were two dis tinct
streamflow peaks of about 7.5 and
8 m3/s, respec tively. Dur ing the first
peak, the chan nel mor phol ogy
remained sta ble and the rela tion
between total SSC and dis charge dis -
played clock wise hys ter esis, typ i cal of
sup ply-lim ited sys tems. Dur ing the
sec ond peak, we observed bank ero -
sion and asso ci ated changes in
chan nel mor phol ogy; at the same
time, the rela tion between SSC and

dis charge became noisy. Bank ero sion
events within the study reach appear
to be asso ci ated with sus pended sed i -
ment con cen tra tions of about
100 mg/L. For the sec ond event in
2006, we believe that the cha otic pat -
tern of SSC changes is linked to the
ran dom occur rence of chan nel adjust -
ments and the asso ci ated ran dom
inputs of sed i ment to the chan nel.
While dis charges above 8 m3/s in 2005 
were not suf fi cient to erode the chan -
nel banks, the chan nel mor phol ogy in
2006 was sig nif i cantly mod i fied dur ing 
flows above about 5 m3/s, based on
our anal y sis of the SSC data. 
In 2007, three dis tinct peaks occurred, 
each of which was pre ceded by a peak 
in SSC. Chan nel wid en ing and
aggradation also occurred in 2007,
pri mar ily dur ing the sec ond peak flow
event, pro duc ing a sim i lar cha otic rela -
tion between SSC and flow for the
sec ond and third events of 2007. 
The SSC data sup port the idea that
exten sive hillslope ero sion did not
occur at Fishtrap Creek fol low ing the
2003 fire, in con trast to the responses
encoun tered in other parts of the
south ern inte rior. The pat terns of ele -
vated SSC dur ing some flow events are 
appar ently asso ci ated with endog e -
nous chan nel insta bil ity driven by loss
of bank strength fol low ing post-fire
decay of ripar ian tree roots.
Con tact: brett.eaton@ubc.ca

Post-fire Deter mi na tion of
Fine-grained Sed i ment
Sources 
P.N. Owens, E.L. Petticrew, and W.H. Blake
(Uni ver sity of North ern BC); T.R. Giles (B.C. Min is try
of For ests and Range); and R.D. Moore (UBC)

Wildfires are impor tant hydrologically
and geomorphologically because they
can alter soil hydrol ogy and increase
rates of soil ero sion, mass move ment,
and chan nel bank ero sion, which
affect the deliv ery of water, sed i ment,
and chem i cals (includ ing car bon and
nutri ents) to rivers. Thus wildfires have 
the poten tial to alter the dom i nant
sources of the sed i ment deliv ered to,
and trans ported through, the stream
net work. 
Visual obser va tion of poten tial sed i -
ment sources in the Fishtrap
water shed fol low ing the McLure wild -
fire in 2003 showed that the fire had
removed much of the veg e ta tion
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cover, thereby expos ing soils (both
top soil and sub soil) to ero sional pro -
cesses and mass move ment events.
Fur ther more, chan nel banks were also
sus cep ti ble to ero sion. To pro vide
more quan ti ta tive infor ma tion on
changes in sed i ment sources fol low ing 
the wild fire, sam ples of poten tial
source mate ri als (top soil, sub soil, and
chan nel bank mate rial) and
fine-grained flu vial
sed i ment (sus -
pended sed i ment
and stored chan nel
bed sed i ment) were 
col lected from
Fishtrap water shed
in 2004. To deter -
mine the likely
sed i ment sources
before the wild fire,
sim i lar sam ples were 
col lected at the
same time from the
nearby Jamie son
water shed, which
has sim i lar char ac -
ter is tics but was not 
affected by the
McLure wild fire. The 
source mate rial
sam ples were exam -
ined for sev eral
min eral mag netic,
geo chem i cal, and
organic prop er ties,
to estab lish a sed i -
ment fin ger print
that can dis tin guish
between poten tial
sources. This “sed i ment fin ger print ing
approach” has been used suc cess fully
in var i ous con trast ing drain age bas ins
through out the world to quan ti ta tively 
deter mine sed i ment sources (e.g.,
Wall ing et al. 1999; Owens and Wall -
ing 2002; Carter et al. 2003; Blake et
al. 2006). 
Some of the fin ger print prop er ties
offer the poten tial to dis crim i nate
between source mate ri als and thus to
deter mine sed i ment sources in the
burnt water shed. Thus, for exam ple,
Fig ure 4 shows bivariate plots of the
con tent of car bon (C) and nitro gen
(N) of the source mate rial and sed i -
ment sam ples col lected in 2004: for
sim plic ity, the source mate ri als were
clas si fied as top soil or subsurface (sub -
soil and chan nel bank mate rial). In

Jamie son, there is a clear dis tinc tion
between the sur face mate ri als and
subsurface mate ri als, with the two sets 
of sus pended sed i ment sam ples (col -
lected in June and Sep tem ber) in the
domain space occu pied by the sur face
mate ri als, sug gest ing that this is the
dom i nant source of the sed i ment
trans ported in Jamie son Creek. For
Fishtrap Creek, there is a sim i lar sit u a -

tion, although C con cen tra tions in
sur face soils are sub stan tially reduced
due to the fire. The sus pended sed i -
ment sam ples col lected in June 2004
appear to be from sur face mate rial,
although those col lected in Sep tem ber 
2004, while still sug gest ing a sur face
source, are dif fer ent. The high organic
con tents of the Sep tem ber sed i ment
sam ples may be either due to
(1) in-stream pro cesses due to the
reduced can opy cover over hang ing
the chan nel and the increased light,
and thus the growth of periphyton on
the gravel bed; or (2) the occur rence
of “black car bon” due to the fire
(Petticrew et al. 2006).  
Although some soil-sed i ment prop er -
ties appeared able to dif fer en ti ate
between source mate ri als, unequiv o cal 

deter mi na tion of the sources of the
fine-grained sed i ment in Fishtrap
Creek fol low ing the 2004 wild fire
proved incon clu sive (Owens et al.
2006). In part, this is because wild fire
can both enhance and com pro mise
the abil ity of cer tain sed i ment prop er -
ties to dis crim i nate between source
groups. It also reflects the fairly lim ited 
num ber of source mate rial and sed i -
ment sam ples col lected in 2004. 
In 2007, we col lected many more
source mate rial and sed i ment sam ples; 
we will con tinue to col lect more sam -
ples in 2008 to assess better the abil ity 
of dif fer ent prop er ties to dis crim i nate
between poten tial source groups. We
are ana lyz ing these source mate rial
and sed i ment sam ples for min eral
mag netic, geo chem i cal, and organic
prop er ties, and will also ana lyze these
sam ples for addi tional prop er ties, such 
as sta ble iso topes and radionuclides. It
is expected that the many source
mate rial sam ples will enable a more
robust and con clu sive dis crim i na tion
between source mate rial groups (i.e.,
top soil, sub soil, and chan nel bank
mate rial) and thus enable the sources
of the actively trans ported sed i ment in 
Fishtrap (and the Jamie son “ref er ence” 
water shed) to be quan ti fied. Such
infor ma tion will be use ful for exam in -
ing the geomorphological response of
water sheds to wild fire. 
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Bedload Trans port:
Mag netic Tracer Stones 
J.C. Phillips (Skagit Coop) and B. Eaton (UBC)

Three years after the McLure fire,
Fishtrap Creek is in a state of tran si tion 
trig gered by the loss of bank strength
and sub se quent sed i ment input from
bank ero sion. Mag netic tracer stones
were stra te gi cally placed to mon i tor
bedload trans port pat terns dur ing the
2006 freshet. Data from trac ers pro -
vided infor ma tion about the typ i cal
path length of mobile sed i ments, loca -
tion of aggradational areas, the depth
of the active layer, and bedload trans -
port rates. 
Tracer data indi cate that trans port dis -
tances were rel a tively high com pared
with stud ies from other creeks. The
lon gest recorded travel dis tance
reached 52 times the chan nel width.
The mean tracer trans port dis tance
was more than twice the aver age
pool-to-bar spac ing. Such long trans -
port dis tances were likely related to
the long dura tion of com pe tent flows,
high sed i ment sup ply, and lack of
well-devel oped bars before the 2006
freshet. Tracer trans port dis tances
appeared to be heavily influ enced by
the loca tion of bars and other
depositional areas. The great est den -
sity of trac ers was recov ered in one
newly formed mid-chan nel bar.
The burial depth dis tri bu tion of trac ers 
sug gests sub stan tial scour and thor -
ough mix ing of the active layer. The
layer of mobile sed i ment likely con -
sisted largely of loose, uncon sol i dated
mate rial recently eroded from the
banks; these sed i ments were likely eas -
ily mixed and pro vided lit tle resis tance 
to ver ti cal exchange. Field obser va -
tions doc u ment the lack of
well-devel oped sur face struc tures on
the chan nel bed.
Data from trac ers were also used to
cal cu late sed i ment trans port rates
using the morphologic method, which 

is an alter na tive to stan dard flow
inten sity based sed i ment trans port
equa tions. Using this method, bedload 
trans port rates are esti mated based on
changes in chan nel sed i ment stor age.
The method requires the total vol ume
of ero sion over a period of time and
the typ i cal path length of those
eroded sed i ments. At Fishtrap Creek,
the total vol ume of ero sion was esti -
mated from repeated sur vey
cross-sec tions, while the tracer stones
were used to record the path length of 
eroded sed i ments. Scour and fill
events between chan nel sur veys are
not accounted for, which is likely the
larg est source of error. There is no way 
in this method to quan tify the mag ni -
tude of under es ti ma tion due to this
error. How ever, the amount of uncer -
tainty is mod est when com pared with
flow inten sity based trans port equa -
tions that tend to overpredict actual
trans port rates and have been
reported to have errors of an order of
mag ni tude or greater. 
The extent to which cur rent pat terns
of bedload trans port dif fer from those
before the fire is not entirely clear.
Con tin ued mon i tor ing at Fishtrap
Creek using mag netic tracer stones
will give detailed infor ma tion about
bedload trans port pat terns dur ing
chang ing sed i ment sup ply con di tions
as the chan nel responds to severe veg -
e ta tion dis tur bance over time and may 
give insight into pre-fire con di tions as
the chan nel recov ers. 
Con tacts: jphillips@skagitcoop.org,
brett.eaton@ubc.ca

Stream Tem per a ture
Pat terns 
R.D. Moore and J.A. Leach (UBC)

Wildfires occa sion ally burn through
ripar ian zones, result ing in a
streamside zone dom i nated by stand -
ing dead defo li ated trees. The
asso ci ated reduc tion in shade can
result in stream warm ing. As is the
case for the effects of streamside for est 
har vest ing, post-fire stream warm ing
raises con cerns for the poten tial
impacts on cold-water fish spe cies
such as bull trout. Because the emu la -
tion of nat u ral dis tur bance is
fre quently rec om mended as a par a -
digm for for est man age ment, there is
a need to under stand how wild fire

influ ences on hydrol ogy and water
qual ity com pare with those of for est
har vest ing. Unfor tu nately, quan ti fy ing
the impacts of ripar ian wild fire is more 
dif fi cult than for stud ies employ ing a
before-after/con trol-impact design,
which is the most sta tis ti cally pow er ful 
approach to deter min ing impacts of
for est dis tur bances on hydrol ogy and
water qual ity. Pre vi ous stud ies dom i -
nantly com pared post-fire
tem per a tures in dis turbed streams
with those in nearby unburned ripar -
ian zones to deter mine the influ ence
of wild fire dis tur bance, or com pared
tem per a tures upstream and down -
stream of the dis turbed area.
In sum mer 2004, stream tem per a tures 
were mon i tored at Fishtrap Creek and
five other streams in the region,
includ ing two oth ers with catch ment
areas dis turbed by the McLure fire and 
three that were not affected. There
was no sys tem atic dif fer ence in tem -
per a ture between dis turbed and
undis turbed streams. In fact, one of
the undis turbed streams was the
warm est. There fore, it appears that the 
nat u ral ther mal vari abil ity between
streams may be too great to detect a
response to wild fire dis tur bance using
a post-fire treat ment-con trol
approach, espe cially for larger catch -
ments such as Fishtrap Creek.
Stream tem per a ture mea sured at the
Water Sur vey of Can ada weir was
mod er ated by a spring that dis charged 
into the reach sev eral hun dred metres
upstream of the weir. Daily max i mum
tem per a tures mea sured upstream of
the spring were up to 2°C higher than
at the weir. These stream-ground wa ter 
inter ac tions can pro duce sub stan tial
ther mal het er o ge ne ity along a stream
reach and also influ ence the ther mal
response to ripar ian dis tur bance.
There fore, a sin gle mon i tor ing loca tion 
may not accu rately esti mate dis tur -
bance response at the reach scale. In
addi tion, ther mal het er o ge ne ity com -
pli cates the use of tem per a ture
dif fer ences above and below a dis -
turbed reach as an esti mate of the
change due to dis tur bance.
Water Sur vey of Can ada tech ni cians
have mea sured spot tem per a tures dur -
ing vis its to the Fishtrap Creek
gaug ing sta tion (284 before and 41
after the fire). After account ing for the
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effects of streamflow and air tem per a -
ture using regres sion anal y sis, a
sta tis ti cally sig nif i cant increase in
post-fire sum mer water tem per a tures
was detected, aver ag ing about 2°C.
The spot tem per a tures were mea sured 
in the late morn ing, and there fore
likely under es ti mate the increase in
daily max i mum water tem per a tures. 
Con tact: rdmoore@geog.ubc.ca

Effects of Wild fire on Stream 
Tem per a ture Pro cesses
J.A. Leach and R.D. Moore (UBC)

While post-fire stream warm ing has
been reported at a num ber of sites,
includ ing Fishtrap Creek, no stud ies

appear to
have
addressed the
pro cesses con -
trol ling the
mag ni tude of
warm ing, par -
tic u larly the
effects of
stand ing dead 
trees on net
radi a tion at
the water sur -
face. The
objec tives of
this study

were (1) to quan tify the radi a tion
exchanges asso ci ated with stand ing
dead defo li ated ripar ian zone trees in
com par i son to pre-fire for est con di -
tions, as well as a com plete removal of 
ripar ian veg e ta tion; and (2) to esti -
mate the effects of dif fer ent can opy
con di tions on stream warm ing.
Field stud ies were con ducted in sum -
mer 2007 along Fishtrap Creek
between the con flu ence of Skull Creek
and the WSC weir. Field mea sure -
ments included streamflow and stream 
geom e try (width, depth, veloc ity) at
var i ous loca tions along the reach, as
well as microclimatic mea sure ments
(air tem per a ture, humid ity, wind
speed, solar radi a tion) made at two
sta tions installed over the stream sur -
face and at one site in a clear ing. In
addi tion, net radi a tion was sam pled in
time and space using a rov ing net
radi om e ter.
A model of net radi a tion was devel -
oped using dig i tized can opy
pho to graphs to assist in mod el ling the 

trans mis sion of solar radi a tion through 
the ripar ian can opy, as well as the
emis sion of longwave radi a tion by the
can opy, atmo sphere, and sur round ing
ter rain. Over 100 can opy pho to graphs 
were taken over Fishtrap Creek and
pro cessed using Gap Light Ana lyzer.
The model was tested against mea -
sured net radi a tion. To sim u late the
effects of pre-dis tur bance veg e ta tion,
the model was run using can opy pho -
to graphs taken at Jamie son Creek,
which was not dis turbed by fire and
which has sim i lar ripar ian veg e ta tion
to pre-dis tur bance con di tions at
Fishtrap Creek. To sim u late com plete
loss of veg e ta tion, the can opy pho to -
graphs were mod i fied to remove the
stand ing dead trees and leave only
topog ra phy. 
A heat bud get model was devel oped
to trans late the mod elled net radi a tion 
(and other heat fluxes) into stream
tem per a ture changes along the study
reach. The model tracks par cels of
water leav ing the upper end of the
reach, and sim u lates how they change 
tem per a ture in response to heat inputs 
and losses as the par cel flows to the
lower end. 

The net radi a tion model pro vided rel a -
tively accu rate sim u la tions of net
radi a tion under cur rent (post-fire) can -
opy con di tions. Com par i sons of
mod elled net radi a tion for the three
can opy sce nar ios sug gest that, on
clear sky days, stand ing dead veg e ta -
tion reduces net radi a tion at the
stream sur face by one-third com pared
with the topog ra phy-only case. In
addi tion, they sug gest that the cur rent 
con di tions at Fishtrap Creek pro vide
about 50% more net radi a tion than
would be received at the stream sur -
face under pre-dis tur bance con di tions.
The stream heat bud get model pro -
duced a close fit between the
pre dicted and observed down stream
tem per a ture change. The topog ra -
phy-only sce nario resulted in a daily
max i mum stream tem per a ture
increase of ~0.5°C rel a tive to cur rent
con di tions. The cur rent con di tions
pro duced a daily max i mum stream
tem per a ture about 1.0°C higher than
under pre-fire can opy con di tions. This
pre dicted change likely under es ti mates 
the total post-fire warm ing at the weir, 
because the model uses post-fire tem -

per a tures at the upper end of the
reach, which are prob a bly higher than
for pre-fire con di tions.
This study has dem on strated that
stand ing dead trees do reduce net
radi a tion and stream warm ing rel a tive
to what would occur with a total loss
of ripar ian veg e ta tion. It also high -
lights the util ity of can opy
pho to graphs for esti mat ing the effects
of for est dis tur bance on inci dent radi a -
tion, as well as the use of a heat
bud get model for assess ing the result -
ing stream tem per a ture response. 
Con tact: jleach@inter change.ubc.ca

Ben thic Inver te brate
Responses to the McLure
Wild fire
B.A. Heise (Thomp son Rivers Uni ver sity) 

Aquatic inver te brates live on the “front 
lines” of any changes in sed i ment and
water chem is try caused by wild fire,
and are there fore excel lent indi ca tors
of the bio log i cal effects of fire on
streams. I mon i tored ben thic and drift -
ing aquatic inver te brates at two sites
on Fishtrap Creek, which was exten -
sively burned: one site on Peter son
Creek, which under went a patchy
burn, and one site on Jamie son Creek,
which served as the unburned con trol. 
Sam ples were taken in the spring (nor -
mally pre-freshet) and sum mer
(post-freshet) from 2004 to 2007. As
well, algal bio mass on rocks was mea -
sured in 2006 and 2007.
The com bined den si ties of may flies
(Ephemeroptera), stoneflies
(Plecoptera), caddisflies (Trichoptera),
and true flies (Diptera) were sig nif i -
cantly lower than the con trol stream in 
both burned streams in April 2004,
indi cat ing a strong response to the
fire. As well as hav ing lower num bers,
Fishtrap Creek had a low ratio of may -
flies, stoneflies, and caddisflies
(dis tur bance intol er ant) to true flies
(dis tur bance tol er ant) (referred to as
the EPT:D ratio), again indi cat ing a
neg a tive effect of the fire. Chi rono mid
and black fly lar vae made up most of
the tol er ant organ isms in the burned
creeks. Within 3 months, both burned
streams had higher inver te brate den si -
ties than the con trol, indi cat ing a very
rapid recov ery of bio mass. However
the EPT:D ratio remained much lower
than the con trol through 2007, indi -
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cat ing that Fishtrap Creek con tin ues to 
have a dis turbed com mu nity of inver -
te brates fol low ing the fire.  
For est fires have the poten tial to alter
food webs in streams, as they reduce
the input of Coarse Par tic u late Organic 
Mat ter (CPOM), and increase the
amount of light pen e trat ing the
stream, lead ing to increased lev els of
ben thic algae. In Fishtrap Creek, den si -
ties of shred ders, which feed on leaves
depos ited in the stream, were sig nif i -
cantly reduced imme di ately fol low ing
the fire. Ben thic algal bio mass on rocks 
was 27 times greater in Fishtrap Creek
than Jamie son Creek in 2006; algal
bio mass declined in 2007, but lev els in 
Fishtrap Creek were still 3.8 times
greater than the con trol. May fly num -
bers (includ ing the algal scraper
Drunella) were 4.5 times greater in
Fishtrap ver sus Jamie son Creek in
2006, and 2.3 times greater in 2007.
These data on feed ing groups of inver -
te brates, and the low EPT:D ratios,
indi cate that the aquatic insect com -
mu nity in Fishtrap Creek remains
dif fer ent from the con trol stream, and
will most likely con tinue to change
over the near future.
Con tact: bheise@tru.ca

UBC Regime Model:
Pre dict ing the Range of
Poten tial Morphologic
Changes
B. Eaton (UBC)

In most of the doc u mented cases of
fire-related changes in chan nel mor -
phol ogy, exog e nous (i.e., orig i nat ing
out side the study reach) changes in
sed i ment sup ply appear to over whelm 
any endog e nous insta bil i ties. The
poten tial impact of endog e nous (i.e.,
orig i nat ing within the reach) insta bil ity 
due, for exam ple, to loss of bank
strength, is almost never con sid ered.
Tools have recently been devel oped
that allow us to pre dict, even with
sparse data, how chan nels may
respond to changes in peak flow, bank 
strength, and large woody debris
(LWD) load ing, among other poten -
tially impor tant vari ables. The UBC
Regime Model is used here to explore
the poten tial chan nel response to
altered peak flows, to loss of veg e ta -
tion-related bank strength, and to

changes in the LWD load ing in the
stream. Spe cif i cally, we have esti mated 
the sen si tiv ity of the chan nel dimen -
sions and the sed i ment trans port
capac ity of the chan nel to changes in
peak flow. 

It was assumed that increased snow
accu mu la tion and rapid melt could
increase the peak flows by as much as
50%. Alter na tively, desynchronization
of melt within the basin could
decrease aver age peak flows. The pre -
dicted effect of a ±50% vari a tion in
peak flows on chan nel geom e try is
mod est, and the effect on the trans -
port capac ity appears to be of a
mag ni tude that the flu vial sys tem can
accom mo date via chang ing sur face
tex ture for all but the larg est decrease
in peak flows. 

The sen si tiv ity of the stream chan nel
to changes in bank strength due to
ripar ian veg e ta tion was also inves ti -
gated. Ini tially, plant mor tal ity is
assumed to pro duce an expo nen tial
decline in bank strength. Root
regrowth, on the other hand, will
allow bank strength to recover to its
for mer val ues — a pro cess that takes
about 3 or 4 decades. Assum ing that
up to 80% of the total veg e ta -
tion-related strength could be lost, the 
model pre dicts chan nel wid en ing by
over 100% of the orig i nal chan nel
dimen sions and a pos si ble tran si tion to 
a mul ti ple thread chan nel pat tern. In
this sce nario, the pre dicted trans port
capac ity is reduced, mak ing the sys -
tem vul ner a ble to exog e nous increases 
in sed i ment sup ply, but the decline is
prob a bly not suf fi cient to induce net
aggradation and chan nel insta bil ity. 

The larg est pre dicted effect on sed i -
ment trans port capac ity (and the
small est effect on chan nel dimen sions) 
is asso ci ated with changes in the LWD
load ing within the reach. We assume
that the energy gra di ent dis si pated in
asso ci a tion with woody debris could
vary by ±0.01 m/m. This is equiv a lent
to add ing or remov ing five 50 cm tall
LWD steps within our 300-m study
reach. The pre dicted effect appears to
be suf fi cient to drive the sys tem into a
state of per sis tent net deg ra da tion or
net aggradation, even if the exog e -
nous sed i ment sup ply remains
con stant. 

The results of the sen si tiv ity anal y sis
sug gest that loss of bank strength,
lead ing to chan nel wid en ing, and thus 
to LWD recruit ment and a reduc tion in 
the effec tive energy gra di ent, is the
most likely cause of the observed
changes in chan nel mor phol ogy at
Fishtrap Creek. How ever, as the bank
strength recov ers and the instream
LWD (which is already burned and of
ques tion able mechan i cal integ rity)
breaks down, the sys tem is likely to
switch from a lat er ally active, mul ti ple
thread sys tem with bars and pools to a 
lat er ally sta ble, degrad ing sys tem that
may ulti mately aban don its mul ti ple
threads by ver ti cally incis ing along the
main chan nel. The ini tial response is
expected to lag the water shed dis tur -
bance by 3–10 years, while the
long-term response to a decline in the
LWD sup ply is likely to occur only after 
sev eral decades.
Con tact: brett.eaton@ubc.ca

Chan nel Mor phol ogy,
Aquatic Hab i tat, and
Dis tur bance: The Broader
Sig nif i cance of the
Morphologic Life Cycle
B. Eaton (UBC)

For inter me di ate streams, ripar ian veg -
e ta tion can dom i nate bank strength
such that the chan nel becomes inca -
pa ble of migrat ing lat er ally. The
chan nel morphologies of these
streams tend to be struc tur ally very
sim ple, with poorly devel oped pools
and bars and with coarse beds. When
dis turbed fire, pest infes ta tion, or
anthropogenic activ i ties dis turb the
ripar ian veg e ta tion, the veg e ta -
tion-related bank strength is quickly
lost, and the affected chan nels
become capa ble of migrat ing lat er ally.
The chan nel may become more com -
plex, with mod er ately well devel oped
pools and bars and with ele vated large 
woody debris (LWD) loads due to lat -
eral chan nel migra tion. In extreme
cases, such as fol low ing for est fires, the 
chan nel may become highly unsta ble,
devel op ing a braided chan nel pat tern.
As the veg e ta tion recov ers, the rates of 
lat eral migra tion decline and the chan -
nel becomes locked within a sin gle,
sta ble chan nel once again. The mor -
phol ogy of such streams likely fol lows
a cycle related to the dis tur bance
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regime for the ripar ian for est upon the 
floodplain, shift ing from one mor phol -
ogy to another and then back again as 
bank strength and LWD load vary over 
time.
As for for est eco sys tems, the riverine
hab i tat is inti mately linked with the
dis tur bance his tory. The hab i tat char -
ac ter is tics depend on both the
pro cesses act ing within the chan nel at
the pres ent time, as well as those pro -
cesses that have been active in the
past. In par tic u lar, both the phys i cal
com plex ity and the LWD vol ume for a
stream depend on the tim ing and
sever ity of the last major dis tur bance
to the ripar ian for est. Off-chan nel hab -
i tat is likely con structed only dur ing
the brief period of accel er ated lat eral
activ ity and morphologic insta bil ity
that occurs fol low ing dis tur bance.
Sim i larly, windthrow may dom i nate
inputs of LWD and lat eral ero sion
imme di ately after for est fires, par tic u -
larly in envi ron ments like the Inte rior
of Brit ish Colum bia. Thus, while the
unsta ble chan nel state may be unde -
sir able for hab i tat, the fea tures that
develop on the floodplain and in the
chan nel dur ing this phase may deter -
mine the value of the aquatic hab i tat
in the future.
Chan nel dis tur bance, then, is prob a bly 
an inte gral com po nent of main tain ing
the over all qual ity of aquatic hab i tat
for a chan nel net work. As long as dis -
tur bances are per mit ted to occur but
do not occur in all reaches at the same 
time, the over all health of the stream
net work (from a phys i cal hab i tat point 
of view) will be main tained, because
hab i tat qual ity will be high in some
loca tions, and low in oth ers. How ever,
if either the dis tur bance mech a nisms
are sup pressed or if a sin gle dis tur -
bance event is so wide spread that all
of the morphologic life cycles become
syn chro nized, then the over all health
of the sys tem may be severely com -
pro mised. The impact of the cur rent
moun tain pine bee tle infes ta tion may
be just such a syn chro ni za tion, result -
ing in a reduced over all hab i tat
diver sity across the land scape. This
may have disas trous impacts on the
whole chan nel net work, despite only
appar ently mod er ate impacts on any
given reach of chan nel.
Con tact: brett.eaton@ubc.ca
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