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Introduction
For ested water sheds are fre quently
val ued for the nat u ral ser vices they
offer as well as for the resources they
con tain. Water sheds pro vide a con ve -
nient unit within which mul ti ple, and
some times con flict ing, resource val ues 
are man aged and pro tected. Across
Brit ish Colum bia, wild fire can be a
major threat to water shed val ues even 
though it is a nat u ral part of many for -
est eco sys tems. The risk that wildfires
can neg a tively affect water shed val ues 
has led to a pro vin cial pol icy of
aggres sive wild fire sup pres sion. How -
ever, many years of fire sup pres sion
have increased fuel loads in some
water sheds, which increase the like li -
hood of more dam ag ing fires, and
sub se quently, risks to water shed
val ues.

Increased for est fire burn sever ity may
result in greater expo sure of soils to
ero sion (i.e., loss of veg e ta tion cover), 
and in some cases the for ma tion of
water-repel lent soil con di tions (Scott
and Pike 2003). Val ues in burned
water sheds are at risk if pre cip i ta tion
events fol low ing wild fire result in
flood ing, severe ero sion, and mass
move ments. Some times, these effects
can pose a haz ard to pub lic safety;
cause sub stan tial dam age to prop erty

and infra struc ture (such as roads and
drain age struc tures); and (or) degrade 
drink ing water qual ity and val ued eco -
sys tem char ac ter is tics, such as fish
hab i tat in fish er ies-sen si tive water -
sheds. As dem on strated in 2003 by
the Okanagan Moun tain Park Fire
near Kelowna, BC, water shed impair -
ments can occur well down stream of
the burned area and in sub ur ban
areas.

Where the con se quences of wild fire
are a con cern, humans can inter vene
to address dam age and pre vent (or
min i mize) addi tional post-wild fire
effects. Post-wild fire responses fall into 
three main cat e go ries:

1. emergency stabilization of areas
where post-wildfire conditions
pose an immediate hazard to
public safety, drinking water,
property, infrastructure, and (or)
other watershed values;

2. rehabilitation of areas directly
affected by wildfire suppression
activities; and

3. rehabilitation of burned areas for
longer-term goals, such as
establishing preferred vegetation
(composition and structure) and
(or) minimizing erosion potential.

Con sid er able research in emer gency
sta bi li za tion and reha bil i ta tion has
been under taken in the United States
through the activ i ties of the Burned
Area Emer gency Response (BAER) pro -
gram (see Neary et al. 2000; U.S.
Depart ment of Agri cul ture For est Ser -
vice 2002). Pro fes sion als are
increas ingly rec og niz ing that a rapid
response sim i lar to the BAER approach 
is required to pro tect key water shed
val ues and pub lic safety before a
storm event that might trig ger unde -
sir able post-wild fire con di tions occurs. 
In such cases, plan ning and pre par ing
for emer gency sta bi li za tion and reha -
bil i ta tion in advance could save
valu able time and dic tate suc cess and 
fail ure.

This sum mary arti cle sets out key
points to con sider when plan ning for
post-wild fire reha bil i ta tion. Ide ally,
such plan ning is part of a larger
frame work of wild fire risk assess ment,
and pre pared ness plan ning and pro -
grams. Many of the points in this
arti cle are based on input obtained
from a work ing ses sion held June 9,
2005, in Kelowna, BC. This one-day
work ing ses sion brought together
pro fes sion als with a range of expe ri -
ences in post-wild fire ero sion con trol,
for est hydrol ogy, and geosciences.
The goals of the work ing ses sion were
to stim u late dis cus sion on the topic,
and to obtain pro fes sional input on
sam ple ele ments for a pre pared ness
plan for post-wild fire reha bil i ta tion in
a for ested drink ing-water sup ply
catch ment area. The authors sub se -
quently devel oped and refined key
points from the work shop.

Key Points from the
Working Session
Strategic Planning, Definitions, 
and Goals
Keep pre-wild fire plan ning sim ple and
assem ble infor ma tion
The pri mary goal of pre-plan ning is to 
pre pare for a stra te gic, effec tive, and
rapid post-wild fire response. A
pre-wild fire plan should focus on
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assem bling infor ma tion rather than
attempt ing to pre dict and pre pare for
every pos si ble event. Infor ma tion
assem bly could include iden ti fy ing key 
water shed char ac ter is tics, water shed
val ues, and fac tors relat ing to risk;
clar i fy ing roles, respon si bil i ties, and
con tact infor ma tion; devel op ing sce -
nar ios; set ting goals and objec tives;
and iden ti fy ing resources and train ing
require ments. The infor ma tion could
also include maps, data, and pho to -
graphs relat ing to bio phys i cal
char ac ter is tics and (or) infra struc ture
and maps that illus trate key water shed 
val ues and sen si tive site fac tors. This
infor ma tion can help expe dite the
post-wild fire assess ment and offers
con text for deter min ing pri or i ties
and pre scrip tions for post-wild fire
emer gency sta bi li za tion and
reha bil i ta tion.

Clearly define terms in plans
Some times con fu sion and mis use of
terms (e.g., fire inten sity vs. burn
sever ity) can neg a tively affect com -
mu ni ca tion. Plans should include a
glos sary of clearly defined terms.

Match planned activ i ties to goals
There are three cat e go ries of emer -
gency sta bi li za tion and reha bil i ta tion:
(1) short-term emer gency sta bi li za -
tion; (2) reha bil i ta tion of fire
sup pres sion related effects; and (3)
long-term water shed reha bil i ta tion.
These activ i ties have very dif fer ent
require ments regard ing juris dic tional
issues, time scales, and, sub se quently,
effec tive ness. There fore, select the

most appro pri ate emer gency sta bi li za -
tion and (or) reha bil i ta tion activ i ties to 
match planned goals.

Watershed Values and
Characteristics
Iden tify key water shed val ues and risks
It is vital to iden tify and map risks to
key water shed val ues from wild fire or
post-wild fire haz ards. Key water shed
val ues at risk may include res i dences
and busi nesses, drink ing water
sources, infra struc tures, man aged for -
est land, and val ued eco sys tem

com po nents (e.g., fish
hab i tat in fish er ies-sen si -
tive water sheds).
Rec og niz ing poten tial
haz ards aris ing from
wild fire and post-wild fire 
con di tions is nec es sary
for risk anal y sis and
man age ment, and can
sup ply the ratio nale for
addi tional resources
focused on mit i gat ing
and (or) pre vent ing fire
and post-wild fire effects.

Review how local water shed char ac -
ter is tics relate to wild fire and
post-wild fire con di tions
Con sider how local water shed char ac -
ter is tics may influ ence weather and
wild fire behav iour and, hence, the
poten tial for post-wild fire effects. If
there are infor ma tion gaps, the
pre-wild fire plan should set out strat e -
gies for obtain ing required data.

Con sider his tor i cal wild fire regimes
and changes in fire fre quency and
inten sity
The fre quency and inten sity of nat u ral 
fire regimes vary con sid er ably across
Brit ish Colum bia. Most recently, cli -
mate change may have altered the
his tor i cal fre quency, inten sity, and
length of fire sea son in many areas.
Fire sup pres sion has also altered
regional and local fire regimes lead ing 
to changes in veg e ta tion pat terns,
and a gen eral increase in for est fuel
load ings and the poten tial for burn

sever ity. These fac tors
need to be con sid ered
when assess ing risk and
plan ning for response.

Triggers for
Post-wildfire
Hazards
Rec og nize that severely
burned slopes do not
nec es sar ily have to be
steep to gen er ate sub -
stan tial post-wild fire
ero sion poten tial
Knowl edge from the BC

South ern Inte rior has dem on strated
that ero sion, flood ing, and debris
flows/floods can occur on rel a tively
low-slope gra di ents. There fore under -
stand ing the hydro-geomorphic
char ac ter is tics of the water shed and
con sid er ing the poten tial for debris
flows, debris floods, or flood events
on low-slope gra di ents are important.

Use per ma nent or por ta ble cli mate
sta tions and (or) Dopp ler radar to
help under stand and char ac ter ize
local pre cip i ta tion regimes that might
trig ger slope haz ards in a water shed
A vari ety of rain fall events (e.g.,
rain-on-snow, high inten sity/short
dura tion, mod er ate-low inten sity/long 
dura tion rain fall events) can be impor -
tant trig gers caus ing slope haz ards in
burned water sheds in Brit ish Colum -
bia. Under stand ing local pre cip i ta tion
regimes (sea son al ity, fre quency, dura -
tion, and inten sity) is an impor tant
part of pre-wildfire planning.
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Prediction of Post-wildfire
Erosion
Use phys i cal water shed param e ters to
assist in iden ti fy ing the poten tial for
post-wild fire ero sion and mass wast -
ing depo si tion
Advance plan ning for post-wild fire
sta bi li za tion and reha bil i ta tion would
ben e fit con sid er ably from iden ti fy ing
areas most sus cep ti ble to post-wild fire 
mass wast ing ero sion and depo si tion.
Fac tors such as exist ing (pre-wild fire)
slope sta bil ity, sur face ero sion poten -
tial, chan nel mor phol ogy, and
sed i ment trans port poten tial may be
use ful to con sider in pre-wild fire haz -
ard assess ment. How ever, any attempt 
to pre dict sus cep ti ble areas does not
reduce the need to per form a
post-wild fire assess ment of con di tions
by a qual i fied pro fes sional. Such an
assess ment is required to val i date
poten tial haz ards cre ated by the wild -
fire before devel op ing site-spe cific
pre scrip tions for emer gency sta bi li za -
tion and reha bil i ta tion.

Priority Areas for Action 
and Jurisdictional Issues

Use a detailed haz ard and
risk anal y sis to iden tify pri -
or ity areas for fire sup pres -
sion and post-wild fire
emer gency sta bi li za tion and 
reha bil i ta tion activ i ties

In unde vel oped areas of a
water shed, it may be
appro pri ate to let a wild fire
burn unsuppressed and
allow the site to nat u rally
recover. How ever, in many
areas, fire sup pres sion and
post-wild fire emer gency
sta bi li za tion and reha bil i ta -
tion activ i ties will be crit i cal
in pro tect ing key water shed 
val ues. Pre-plan ning should
iden tify pri or ity areas in
water sheds for fire sup pres -
sion and post-wild fire
sta bi li za tion and reha bil i ta -
tion based on the results of
a haz ard and risk anal y sis.

Iden tify orga ni za tions and indi vid u als
with an inter est or role in the pre-wild -
fire plan, estab lish lines of com mu ni -
ca tion, and clar ify roles and
respon si bil i ties
Under stand which orga ni za tions and
indi vid u als pro tect and man age
water shed val ues, and who is respon -
si ble for fire sup pres sion and
post-wild fire activ i ties. Iden tify and
meet with orga ni za tions within and
adja cent to the plan ning area. Iden tify 
key con tacts in these agen cies before
any water shed emer gency (such as a
large wild fire). Clar i fy ing agency inter -
ests, roles, and respon si bil i ties,
loca tion and risk to key water shed val -
ues, as well as agree ing upon an
inci dent com mand struc ture in
advance, should min i mize the poten -
tial for conflict, confusion, and
inefficiencies.

Con sider the poten tial for down stream 
effects
Post-wild fire con di tions can amplify
and accel er ate effects, such as flood -

ing, ero sion, and mass wast ing, that
could affect down stream areas. Yet,
these areas may be out side the juris -
dic tion of the agency respon si ble for
the lands where a wild fire occurs.
Con sider such sce nar ios in pre-wild fire 
plan ning to iden tify and clar ify down -
stream val ues and appro pri ately
co-ordi nate inter-juris dic tional respon -
si bil i ties and activ i ties in response to
an emergency.

Mitigation Strategies and
Management of Risk
Develop post-wild fire strat e gies that
are linked to key water shed val ues and 
pub lic safety
Given the need for quick action, and
the sub stan tial resources that are
often required for post-wild fire emer -
gency sta bi li za tion and reha bil i ta tion,
match the inten sity of these activ i ties
with the level of risk (and con se -
quence) to key water shed val ues and
pub lic safety, and resources avail able.
Also, con sider the poten tial risks to
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water shed val ues asso ci ated with
access, machin ery, and mate ri als in
post-wildfire interventions.

Match sta bi li za tion and reha bil i ta tion 
tech niques to the pro tec tion of water -
shed val ues and pub lic safety, site
objec tives, and sea sonal
con sid er ations

A num ber of tech niques, such as seed -
ing non-native grass mixes to con trol
ero sion, are almost uni ver sally applied 
in post-wild fire sta bi li za tion and reha -
bil i ta tion. How ever, grass seed ing may 
not effec tively con trol first-year ero -
sion if rains arrive before a good cover 
crop has become estab lished. Thus,
con sider if such tech niques are appro -
pri ate given the site-spe cific risk to
water shed val ues and pub lic safety,
the objec tives for the site, phys i cal site 
char ac ter is tics, the poten tial for native 
veg e ta tion to re-estab lish on the site,
and sea sonal and tim ing con cerns. For 
exam ple, seed ing non-native grasses
may not be appro pri ate in native

grass lands with high con ser va tion val -
ues, where native veg e ta tion is
fire-adapted and will recover, or
where there is not suf fi cient time for
grass to estab lish before the onset of
fall and win ter pre cip i ta tion. In such
cases, an alter nate approach to ero -
sion con trol may be more opti mal.

Iden tify long-term tar gets for
post-wild fire veg e ta tion
Sta bi li za tion, and some reha bil i ta tion,
focuses on short-term goals and
objec tives, such as quickly re-estab -
lish ing veg e ta tion cover to pre vent or
min i mize ero sion. How ever, some
short-term actions (such as seed ing
non-native grasses) may inter fere with 
estab lish ing more desir able spe cies
(such as coni fers) over the long term.
Incor po rat ing long-term goals and
objec tives into pre-plan ning can help
ensure that these tar gets are con sid -
ered when address ing imme di ate
needs. Also, iden tify how long-term
tar gets for veg e ta tion com po si tion

and struc ture in the
water shed may dif fer 
from the exist ing
(cur rent) veg e ta tion
on the site. Pre scrip -
tions for sta bi li za tion
and reha bil i ta tion
should focus on
desired tar gets for
veg e ta tion com po si -
tion and struc ture,
not just on re-estab -
lish ing the
pre-wild fire
con di tions.

Proactive
Approaches to
Reducing Risk

Con sider reduc ing
the level of burn
sever ity where key
water shed val ues
may be at risk
A wide range of
options for reduc ing
poten tial burn sever -

ity (e.g., for est fuel reduc tion, cre ation 
of fuel breaks) are avail able to pro tect
water shed val ues. Other options, such 
as wet ting areas in the path of a wild -
fire, may also be use ful in reduc ing
burn sever ity in areas of con cern.

Barriers to Success and
Communication Needs

It may not be pos si ble to pre vent the
worst-case sce nario
Com pre hen sive appli ca tions of emer -
gency sta bi li za tion tech niques may
not be 100% suc cess ful in pre vent ing
all unde sir able effects in every sit u a -
tion. Some water sheds may have
seri ous con straints to effec tive sta bi li -
za tion and reha bil i ta tion, and
trade-offs may be required. In such
cases, a struc tured approach, such as
a cost–ben e fit anal y sis, should be
incor po rated into pre-plan ning for
post-wild fire sta bi li za tion and
reha bil i ta tion.

10 Streamline Watershed Management Bulletin  Vol. 10/No. 2 Spring 2007

Continued from page 9

 .
C

reppa
N



Ensure every one involved in fire sup -
pres sion and post-wild fire sta bi li za -
tion and reha bil i ta tion activ i ties has
the aware ness and train ing required
to min i mize unde sir able effects on
water shed val ues
Fire sup pres sion and post-wild fire
activ i ties involve per son nel with a
wide range of exper tise, skills, and
back grounds. Because many fire and
post-wild fire activ i ties involve con tract 
work, it is often dif fi cult to ver ify the
train ing of all employed per son nel in
emer gency sit u a tions. Yet, pre-wild fire 
plan ning must include strat e gies to
ensure that all per son nel involved are
aware of the loca tion and char ac ter is -
tics of key water shed val ues and the
best approaches and tech niques (such 
as machine-free areas) to pro tect key
val ues. Timely infor ma tion shar ing
and (or) daily brief ings can effec tively
ensure con tin ued pro fes sional devel -
op ment, and main tain clear lines of
com mu ni ca tion as an event unfolds.
Annual end-of-sea son debrief ing ses -
sions (e.g., shar ing case stud ies) can
also help dis perse use ful infor ma tion.
Post-treat ment field trips to iden tify
treat ment suc cesses and fail ures and
(or) addi tional threats to water shed
val ues not iden ti fied dur ing the orig i -
nal post-wild fire assess ment might
also be use ful learn ing oppor tu ni ties.

Develop a list of qual i fied pro fes sion als 
cross-ref er enced by ser vices such as
post-wild fire assess ments, risk anal y -
ses, emer gency sta bi li za tion and
reha bil i ta tion 
Hav ing a list of pro fes sion als readily at 
hand will facil i tate a rapid response to
emer gency sit u a tions. Update this list
annu ally before the fire sea son. The
admin is tra tive and finan cial pol i cies
and pro ce dures for retain ing con tract
ser vices in emer gency sit u a tions
should also be in place and well
under stood.

Learn from Existing Experience
Review infor ma tion from case stud ies
on doc u mented post-wild fire events,
exist ing pre dic tive mod els, and

post-wild fire sta bi li za tion and reha bil -
i ta tion tri als
Much of what is known in Brit ish
Colum bia about unde sir able
post-wild fire con di tions, such as flood -
ing, ero sion, and mass move ments,
comes from recent expe ri ences in the
South ern Inte rior of the prov ince and
from the west ern United States. While 
dif fer ences in cli mate and bio phys i cal
char ac ter is tics exist between these
areas, it is worth inves ti gat ing case
stud ies out side of the region. A review 
of the grow ing lit er a ture on post-wild -
fire effects, and the types and
effec tive ness of sta bi li za tion and reha -
bil i ta tion tech niques, can offer a wide
range of options to include in a
pre-wild fire plan. Under stand ing
which tech niques are most effec tive
will help plan ners and prac ti tio ners
use lim ited resources most effi ciently.

Summary and Conclusions
In Brit ish Colum bia, advanced plan -
ning (pre-plan ning) for post-wild fire
emer gency sta bi li za tion and reha bil i -
ta tion is a rel a tively new con cept that
requires fur ther explo ra tion. Pre-plan -
ning facil i tates a rapid post-wild fire
assess ment and ensures an appro pri -
ate response before an event occurs
that might trig ger unde sir able
post-wild fire effects. Assem bling infor -
ma tion in advance allows for the rapid 
refine ment of planned strat e gies for
emer gency sta bi li za tion and short-
and long-term reha bil i ta tion. There -
fore, pre-plan ning needs to be kept
rel a tively sim ple.

Not all of the key points pre sented
here will be appli ca ble to agen cies
attempt ing to better address the
poten tial neg a tive effects of wild fire
on water shed val ues. How ever, we
hope these points will stim u late
thought and dis cus sion, and serve 
as a use ful list to con sider when
plan ning.
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