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Increasing concern over the
potential effects of the mountain

pine beetle (MPB) infestation and
associated salvage harvesting on
water resources throughout the
Interior of British Columbia has
prompted a broad range of research
at both the stand and watershed
scales. This research is attempting to
address uncertainty about the
hydrologic effects of MPB, such as an
increased potential for flooding;
changes in water yield, peak flows,
and low flows; slope and channel
changes associated with increased
runoff; as well as the effects of
hydrologic change on aquatic habitat 
and drinking water. 

A work shop titled “Moun tain Pine
Bee tle and Water shed Hydrol ogy
Work shop: Pre lim i nary Results of
Research from BC, Alberta and Col o -
rado” was held in Kelowna, BC, on
July 10, 2007. This work shop gave
research ers an oppor tu nity to pres ent
results of ongo ing pro jects rel e vant to
under stand ing MPB effects on hydrol -
ogy. The audi ence was pri mar ily from
the South ern Inte rior, where the MPB
infes ta tion has not yet peaked, and
time remains for proactive plan ning to 
address this large-scale dis tur bance. 

This arti cle high lights a few key points
raised in the 21 pre sen ta tions, and
out lines future infor ma tion needs and
results of the post-work shop eval u a -
tion. Below, we out line the
pre sen ta tion titles with ref er ence to
their respec tive two-page pre sen ta tion 
sum ma ries, which are avail able on the
FORREX Web site. 

Introductory Presentations
The Chang ing Land scape: Track ing
the Foot print of the Moun tain Pine
Bee tle.
Lorraine Maclauchlan, BC Min is try of
For ests and Range (p. 7) 

Sec ond ary Struc ture in Lodgepole Pine 
Dom i nated Stands Attacked or Threat -
ened by the Moun tain Pine Bee tle in
the Kamloops Tim ber Sup ply Area. 
Alan Vyse, Thomp son Rivers Uni ver sity
(p. 9)

MPB from a Flood and Pub lic Safety
Per spec tive. 
Markus Schnorbus, BC Min is try of
Envi ron ment (p. 11)

Stand-scale Studies
Impact of MPB Infes ta tion and Sal -
vage Har vest ing on Sea sonal
Snowmelt and Run off. 
Sarah Boon, Uni ver sity of Lethbridge
(pp. 13–14)

Com par i son of Peak Snow Accu mu la -
tion Between Green and Grey MPB
Stands. 
Pierre Beaudry, Pierre Beaudry and
Asso ci ates (pp. 15–16)

Solar Radi a tion and Snow Abla tion in
Nat u ral and Man aged Pine Stands. 
Pat Teti, BC Min is try of For ests and
Range (pp. 17–18)

Snow Accu mu la tion and Melt in
South ern Inte rior Lodgepole Pine
For ests. 
Rita Winkler, BC Min is try of For ests
and Range (pp. 19–20)

Stand Water Bal ance in Absence of
Moun tain Pine Bee tle: Syn the sis of Sev -
eral Alberta Stud ies to Char ac ter ize
“Ref er ence” Water Use of Lodgepole
Pine. 

Uldis Silins, Uni ver sity of Alberta (pp.
21–22)

Pre lim i nary Find ings on Can opy and
Bryophyte For est Floor Inter cep tion
Loss of Grow ing-sea son Rain fall at
Mayson Lake. 
Darryl Carlyle-Moses, Thomp son Rivers 
Uni ver sity (pp. 23–24)

Influ ence of the Moun tain Pine Bee tle
on the Site Water Bal ance of
Lodgepole Pine For ests. 
Dave Spittlehouse, BC Min is try of For -
ests and Range (pp. 25–26)

Assess ment of the Impacts of Wild fire
and MPB Infes ta tion on In-stream
Wood Recruit ment and Trans por ta tion 
Pro cesses in the BC Inte rior (Poster).
Adam Wei, Uni ver sity of Brit ish Colum -
bia-Okanagan (pp. 53–54)

Esti mat ing Spring time Solar Radi a tion 
in Pine Stands by Dif fer ent Meth ods
(Poster). 
Pat Teti, BC Min is try of For ests and
Range (pp. 55–57)

Watershed-scale Studies
Pre lim i nary Assess ment of Water
Quan tity and Water Qual ity Changes
in Bee tle-killed Catch ments in
North-cen tral Col o rado. 
John Stednick, Col o rado State Uni ver -
sity (pp. 27–28)

MPB, Ripar ian Reten tion, and the Loss 
of Sum mer Ground: An Over view of
Pro jects from the Cen tral Inte rior. 
John Rex, BC Min is try of For ests and
Range (pp. 29–30)

The Fishtrap Creek Study: The Effects
of Extreme Dis tur bance on
Streamflow, Sed i ment, Aquatic Ecol -
ogy and Chan nel Pro cesses. 
Tim Giles, BC Min is try of For ests and
Range (pp. 31–32)

Eval u a tion of the Impacts of
Large-scale For est Dis tur bance on
Hydrol ogy in the BC Inte rior. 
Adam Wei, Uni ver sity of Brit ish Colum -
bia-Okanagan (pp. 33–34)

Effects of Pine Bee tle Infes ta tions and
Treat ments on Hydrol ogy: Inte grat ing
Stand-level Data into Mesoscale
Water shed Func tions (Poster). 
Younes Alila, Uni ver sity of Brit ish
Colum bia (pp. 57–58)
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Hydrologic Model Applications
Mod el ling Hydrologic Effects of Land -
scape Dis tur bance - an Intro duc tion. 
David Hutch in son, Envi ron ment Can -
ada (pp. 35–38)

Hydrologic Assess ment of Poten tial
Effects of Moun tain Pine Bee tle Infes ta -
tions in West ern Alberta. 
Rich ard Roth well, Water tight Solu tions 
(pp. 39–40)

Pre dict ing the Effects of Post-MPB Sal -
vage Har vest ing Using a Con cep tual
Streamflow Model (HBV-EC): Ini tial
Eval u a tion Using a Paired Catch ment
Approach. 
Dan Moore, Uni ver sity of Brit ish
Colum bia (pp. 41–42)

Delin eat ing the Lim its on Peak Flow
and Water Yield Responses to Clearcut 
Sal vage Log ging in Large Water sheds.
Younes Alila, Uni ver sity of Brit ish
Colum bia (pp. 43–44)

Mod el ing Streamflow Fol low ing MPB
Attack and Sal vage Har vest in the
Baker Creek Water shed Using the Dis -
trib uted Hydrol ogy-Soil-Veg e ta tion
Model (DHSVM). 
Steve Chatwin, BC For est Prac tices
Board (pp. 43–44)

Risk Assessment Procedures
Mod el ing Hydrologic Haz ards to Sup -
port Deci sions in MPB Response. 
Mar tin Carver, BC Min is try of Envi ron -
ment (pp. 47–50)

Rat ing the Peak-Flow Haz ard by Iden -
ti fy ing and Map ping Run off Gen er a -
tion Pro cesses. 
Markus Weiler, Uni ver sity of Brit ish
Colum bia (pp. 47–50)

FREP Water Qual ity Effec tive ness Eval -
u a tion: A Meth od ol ogy to Deter mine
For estry and Range Effects on Water
Qual ity. 
Dave Maloney, BC Min is try of For ests
and Range (pp. 51–52)

Key Findings from Workshop
Presentations

l In British Columbia, over
9.2 million ha of various levels of
red attack were mapped in 2006.
The pressure is so extreme in many 
areas throughout the core of the

outbreak that non-traditional hosts
and younger age classes of pine are 
at risk.

l Contrary to popular thought,
pine-leading stands in riparian
zones and wetter ecosystems can
have a large component of
non-pine species (i.e., are not
dominated by pine).

l Approximately 7.7 million ha (or
88%) of the MPB-affected area lies
within the area drained by the
Fraser River, raising the possibility
that hydrologic impacts may be
detected as far downstream as the
Lower Mainland.

l Grey attack stands are intermediate 
between mature forest (low) and
clearcuts (high) for both maximum 
snow accumulation and snowmelt
rates; snow tends to persist longer
in the forest than in openings.

l Hydrologic recovery of pine stands
on the Fraser Plateau tends to be
very low in the first 12 years after
logging in terms of transmitted
solar radiation and snow ablation
rates. However, 35 years after
logging, it is possible for radiation
and ablation rates in recovering
cutblocks to be close to those in
old healthy forests if the site index
is 16 or more.

l In Alberta, stand leaf area index
(LAI) peaked early in the
developmental sequence of
lodgepole pine (roughly around
the time of peak crown closure;
~25 years on productive sites).
Rainfall interception–storage
capacity of lodgepole pine
canopies varied from 1 to 4 mm.

l In some areas, bryophyte storage
capacity is sizable, ranging from 4
to 8 mm.

l A process-based stand water
balance model showed that annual 
soil water drainage out of the root
zone (water potentially available to 
become streamflow) was greatest
in a clearcut and least in a green
stand, with grey and red stands
intermediate.

l The percentage of beetle-killed
forest may not be the best metric

of hydrologic disturbance. The
variability in the response may be
due to the forest coverage in the
study catchment. Forest covers are
often neither uniform nor
completely cover the catchment.

l Field research and modelling
indicate potential increases in peak
flows and annual water yield, with
magnitudes varying by location
and year.

l A number of hydrologic models
and risk assessment procedures are
available that can be applied to
MPB-affected watersheds. The
appropriate selection and
application of these tools depend
on management objectives, data
availability, and time/resources.
Further testing and application of
these tools is required.

Information Needs
Both the audi ence and pre sent ers
made a range of sug ges tions about
infor ma tion needs and future research
activ i ties, includ ing:

l an improved ability to estimate
streamflow changes at large
watershed scales; 

l an improved ability to identify and
select the appropriate hydrologic
models for various questions and
circumstances;

l a greater knowledge of the roles
and benefits of retaining non-pine
and understorey vegetation; and

l a need for a follow-up workshop(s) 
in 2–3 years as research projects
are completed.

Workshop Evaluation
A post-work shop eval u a tion sur vey
com pleted by 47% of par tic i pants
showed that over 90% of respon dents
stated that the work shop increased
their knowl edge of hydro log i cal effects 
of MPB infes ta tion and sal vage har -
vest ing, and increased their
knowl edge of cur rent research. The
work shop was rated as good to excel -
lent by 90% of respon dents; many
indi cated that the knowl edge gained
from the pre sen ta tions will be directly
applied in their resource man age ment
activ i ties.
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Update
New Publications

Adams, P.W. 2007. Policy and
management for headwater streams in
the Pacific Northwest: Synthesis and
reflection. Forest Science 53(2):104–118.
De Groot, J.D., S.G. Hinch, and J.S.
Richardson. 2007. Effects of logging
second-growth forests on headwater
populations of coastal cutthroat trout: A
6-year, multi-stream, before-and-after
field experiment. Transactions of the
American Fisheries Society 136:211–226.
Guthrie, R.H. and S.G. Evans. 2007. Work,
persistence, and formative events: The
geomorphic impact of landslides.
Geomorphology 88(2007):266–275
Hudson, R. and G. Horel. 2007. An
operational method of assessing
hydrologic recovery for Vancouver Island
and south coastal BC. B.C. Ministry of
Forests and Range, Research Section, Coast
Forest Region, Nanaimo, B.C. Technical
Report TR-032/2007. 16 p. 
MacDonald, L.H. and D. Coe. 2007.
Influence of headwater streams on
downstream reaches in forested areas.
Forest Science 53(2):148–168.
May, C.L. 2007. Sediment and wood
routing in steep headwater streams: An
overview of geomorphic processes and
their topographic signatures. Forest
Science 53(2):119–130.
Owens, P., W. Blake, and E. Petticrew. 2006. 
Changes in sediment sources following
wildfire in mountainous terrain: A
paired–catchment approach, British
Columbia, Canada. Water, Air, and Soil
Pollution: Focus (2006) 6:637–645.
Perrin, C.J. 2006. Application of
multivariate techniques to examine
quality of streams in the Okanagan
region. Report prepared by Limnotek
Research and Development Inc. for B.C.
Environment. 39 p. 
Petticrew, E., P. Owens, and T. Giles. 2006.
Wildfire effects on the quantity and
composition of suspended and

gravel-stored sediments. Water, Air, and
Soil Pollution: Focus (2006) 6:647–656.
Richardson, J.S. and R.J. Danehy. 2007. A
synthesis of the ecology of headwater
streams and their riparian zones in
temperate forests. Forest Science
53(2):131–147.

Upcoming Publications
Compendium of Forest Hydrology and
Geomorphology in British Columbia
The compendium has been designed to
synthesize over 30 years of British Columbia
forest hydrology/geomorphology research
and experience into a consolidated and
readily accessible document. The overall
goal of the project is to help protect water
in British Columbia by (1) providing an
applied synthesis of forested watershed
processes, and (2) demonstrating how
land-use affects these processes in different
regions of our province. It promotes an
integrated understanding of forest
hydrology and geomorphology issues. 
The focus is on principles and techniques,
drawing on BC case studies to illustrate and
move discussions from fundamentals to
application.
The compendium will be published in the
Land Management Handbook series as a
joint publishing venture between the B.C.
Ministry of Forests and Range and FORREX.
By March 2008, chapters listed below will be
completed in preparation for compilation and
printing in 2008. In the interim, as chapters
are completed, they will be made available for
download on the following Web site: http://
forrex.org/program/water/compendium.asp

WORKING TABLE OF CONTENTS 
(Last update: Oct.1, 2007) Chapters in blue are immediately
available for download.
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For further information, contact:

Todd Redding at (250) 807-9516 or
Todd.Redding@forrex.org
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References for Further
Information
The work shop hand book with
two-page sum ma ries from each pre -
senter is avail able at
http://www.forrex.org/pro gram/
water/mpb_hydrol ogy.asp
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