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HYDROECOLOGICAL
LANDSCAPES AND PROCESSES

HELP workshop: November 9-11, London, Ontario

HELP project members and interested

parties held a very well received two
day workshop in November at the
University of Western Ontario. The
broad goal of the
workshop was to
start a discussion
on what a water-
shed classification
would look like at
the national scale
and how this clas-
sification  would
help in quantify-
ing the effect of
forest manage-
ment on hydro-
ecological processes using various cri-
teria and indicators. The workshop
highlighted three plenary speakers,
Drs. Paul Barten, Thorsten Wagener,
and Jim Buttle, who presented engag-
ing ideas on the history, science, and
application of watershed classification.
Presentations were also made by vari-
ous representatives of federal and
provincial governments and industrial
partners. The importance of KETE was
emphasized by SFMN representative,
Margaret Donnelly. “Thought experi-
ments” were conducted in small groups
in order to get participants to identify
key hydrological processes and the
way they might be affected by forest
management activities in various
ecozones of Canada (see page 3 for
your chance to contribute to this
thought experiment).

Dr. Jim Buttle, project
director, opened and
convened workshop.

KEY WORKSHOP OBJECTIVES:

(1) PRESENT different watershed
classification schemes relevant for
Canada’s forests;

(2) IDENTIFY keystone
hydroclimatic / hydrogeomorphic /
hydroecological (HC/HG/HE)
processes within the classification
schemes;

(3) IDENTIFY HC/HG/HE processes
that are potentially susceptible to
forest management activities;

(4) CONSIDER how HC/HG/HE
processes scale from headwaters to
drainage basins;

(5) from 1-4, IDENTIFY the constitu-
tive elements of a classification
scheme that can be applied across
the range of hydrologic conditions
encountered in Canada’s various
forest landscapes.

Workshop participants in discussion. Twenty people
gathered for the two-day workshop held at Western.
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Workshop feedback:

“Very nice workshop overall and very
appropriate for its intended purpose.”

“A good first meeting for the group.”



Inside the HELP workshop: Addressing our objectives

la. PRESENTING DIFFERENT PERSPECTIVES ON WATERSHED CLASSIFICATION
SCHEMES RELEVANT FOR CANADA'’S FORESTS: PLENARY TALKS

Dr. Paul Barten of the University of Massachu-
setts started from first principles of hydrology and
gave a convincing overview for the need to classify
landscapes both for broadening our understanding
of hydrological systems and also to help us manage
our forests more effectively.
He highlighted the importance
in considering the historical
context, the legacy effects of
previous land uses when clas-
sifying landscapes. Dr.
Thorsten Wagener presented
a simple climate-runoff based
methodology that could be
used to classify watersheds.
He stressed the importance of
considering the hydrological

Dr. Paul Barten,
U of Massachussetts

response we are trying to classify
using various measures of water-
shed form. Dr. Jim Buttle
presented a recently published
hierarchical watershed classification
system (Devito et

al., 2005, HP

Today). The

paper by Devito Dr. Thorsten Wagener,
et al. (2005) Penn State University
challenges the

mainstream thinking of ubiqui-

tously using topographical informa-

tion for management. The paper
served as a useful starting point
for a group discussion on made-in-
Canada classification systems.

Dr. Jim Buttle,
Trent University

1b. PRESENTING DIFFERENT PERSPECTIVES ON WATERSHED CLASSIFICATION
SCHEMES RELEVANT FOR CANADA’S FORESTS: PARTNER’S EXPERIENCES

Industrial and government partners of the HELP
project expressed great interest and appreciation for
a national classification framework. Dr. Eric
Butterworth (DUC) commented
that DUC already uses classifica-
tion to help in their site selections.
He introduced the idea of using
non discharge based indicators of
key hydrological processes, such
as extent of wetlands. Kim Green
(Tembec) stressed the heterogene-
ity of watershed response. For

example, interior montane water-

sheds in British Columbia are

very different from watersheds in

the wet coastal ranges. Therefore
a classification system must be
carefully developed considering
spatial heterogeneity and scale
effects. Margaret Donnelly
(representing Louisiana Pacific)
further stressed the scale issue
and how LP has tried to incorpo-
rate hydrology in their manage-
ment plans. She presented
industry’s need for science-based
guidelines in considering hydro-

Dr. Eric Butterworth,
Ducks Unlimited
Canada

Kim Green,
Tembec
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logical effects of forest managements.
Rob Mackereth from MNR in On-
tario gave an example of how hydro-
logical thinking is entering policy
through anglers trying to save
streams affected by forest manage-
ment activities. Peter Hearns from
MNR in Newfoundland underlined
the great need for fundamental hy-
drological research for |
the forests they are
trying to manage.
John Hall represent-
ing the federal gov-
ernment commented on the fact of lack
of hydrological awareness in federal
policy circles. He
suggested that one
way to get “water”
in policy documents
more effectively is
by focusing on the
classification of hot spots across the
country (i.e., areas experiencing
acute water problems such as the
western prairie provinces).

Margaret Donnelly,
Louisiana Pacific

Rob Mackereth,
Natural Resources,
Government of Ontario

John Hall,
Canadian Forest Service



Inside the HELP workshop: Addressing our objectives

2 & 3. IDENTIFYING KEYSTONE HYDROLOGICAL PROCESSES THAT ARE POTENTIALLY
SUSCEPTIBLE TO FOREST MANAGEMENT ACTIVITIES: THOUGHT EXPERIMENTS

Forest management

ECOZONE:
BOREAL SHIELD

activity

Hydrogeomorphic Clearcut Roads
response

Annual 12M 13L
water yield

Annual peak 12H T1H
discharge

Timing of peak I1H l1H
discharge

Matrix 1: Example of management—
hydrogeomorphology matrix for the Boreal Shield.
Legend: 1 - expected increase; | - expected de-
crease; - - no anticipated change; ? — unclear; NA —
not applicable in this landscape; 1,2, 3 — priority
ranking for region, where 1st implies great signifi-
cance or large magnitude; degree of confidence in
assessment: H—high, M—medium, L — low.

Participants worked
in small groups to
apply their hydro-
logical and forest
management
knowledge and
conduct “thought
experiments” by
filling out two
matrices for major
ecozones of Canada.

ECOZONE: Hydrogeomorphic change,
=01V S BPH Forest management activity
impacts independent of
hydrogeomorphic change

Annual

Physical, chemical,
biological response peak peak
discharge 1 | discharge |

Timing of

Water temperature - -
Nutrient export 12H ?
Benthic indices ? ?

Matrix 2: Example of hydrogeomorphology—
physical/chemical/biological matrix for the Boreal
Shield. Refer to Matrix 1 for legend.

WATCH FOR A REQUEST FOR YOUR
PARTICIPATION IN THOUGHT
EXPERIMENT TO BE SENT SHORTLY.

4 & 5. CONSIDERING SCALING OF HYDROLOGICAL PRCOCESSES & IDENTIFYING THE
CONSTITUTIVE ELEMENTS OF A CLASSIFICATION SCHEME : GROUP BRAINSTORMING

deep

One of the key ideas that emerged from our discus-
sions was the close relationship between scale and
the constitutive elements (e.g., climate, topography,

§ substrate, vegetation, etc.) of a watershed classifica-
o 3 tion system. Brad Graham (PhD, Western) offered
8 K} \ the idea of placing watersheds in a three dimensional
2 \ / space (see figure on left). At broad scales (i.e., classi-
w . .
fication of regional watersheds), perhaps the three
T o most important classifying elements would be cli-
% N mate, geology, and topography). As one narrowed
'oog,_ REN % . 6\%\6 scale (i.e., moving towards low-order catchments),
6’0/5 0 N further cubes would be used, where the constitutive
elements would differ based on dominant processes.
KEY WORKSHOP OUTCOMES:

It is reasonable (feasible) to develop a watershed characterization scheme nationally.

However, watershed classification schemes need to be adaptive both in terms of their constitutive elements (e.g.,
climate, geology) and their treatment of scale (hierarchy of scales from regional catchments to forest stands).

Best way to go forward is to include outside (i.e., national, international) communities (in academia, government,
industry, aboriginal communities) in iteratively developing classification system (using online forums, etc.).

The scientific knowledge generated by this work needs to be effectively communicated to partners via websites,

short articles.
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HELP news:

I. Collaborative webspace

Chelene Krezek (Data Manager)
has built a collaborative webspace for
project members. The webspace will
be used for:

(1) file exchange and transfer (secure
groups can be set up to limit
access)

(2) discussion forums

(3) members contact information

(4) news postings

The webspace will be
expanded to include a
public space where we
will solicit the partici-
pation of outside inter-
ests in developing a
national watershed
classification system.

. Chelene Krezek
Here we will be HELP data
posting project up- manager

dates, relevant articles,
thought experiments, etc.
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¥ Collaborative Webspace

A Sustainable Forest Management Network Centre of Excellence profect led by Dr. Jim Buttle, Trent University, with collaboration

from Dr. Fred Beall, Canadian Forest Service, Dr. Irena Creed, University of Westem Ontario, Dr. Kevin Devito, University of

Alberta, Mr. Peter Hearns, Department of Natural Resources, Newfoundland, Dr. Car Mendoza, University of Alberta, Dr. Dan

Moore, University of British Columbia, Dr. André Plamondon, Laval University, Dr. Paul Sibley, University of Guleph, and Dr.
Uldis Silins, Uiniversity of Alberta.

Staff and Students include; Sima Javid (PHD), Trent University, Mark Johnson (PDF), University of Beitish Columbia, Chelene
Krezek {data manager), Canadian Forest Service, Gabor Sass (POF), University of Westemn Ontarlo, and Martin Seto (PHD), Laval
University.

After fibre extraction, water Is arguably the most visible and essential ecosystem service provided by forests. Almost half of
Canada.s land ares Is forested, and forested headwaters play key roles In controlling surface and subsuiface water resources
across the country, There is a great need to manage these water resources in a sustainable fashion. In order to meet this need,
we nead to understand the controds on water resowrces In different forest landscapes across Canada, Specifically, indicators of
the hydreecological functioning of forest landscapes are required that can be measured and are relevant for each of these
landscapes. There Is also a need to extrapolate Information obtalned from scientific research sites to other locabions of Interest
and to develop Indicators capable of being transfemed between sites and across scales. This ijﬂ'l‘ will clevelnp and employ a
common analytical framework to define critical hydroecological indicators for each of Canada.s forest landscapes.

ihp Hvﬂrnbmlnglnl tanﬂﬁmp@ Plrxawq (HELP) project is proposing to combine previous and ongoing Drn]ﬂrt data, as well as

oo . linkages acress Canads.s forest landscapes in arder to produce 8 framework for
quantifying h\o‘droroq ic, aeumorph ic and ecologic processes of forest landscapes. Based on this framework, we will define
quantitative criteria and indicators for detecting hy sponses to forast activitles, We will also test the
ability of various modelling strategics to scale study r(.:;ull:: obitained at the lecal level to entire drainage basing in order to
assess the cumulative effects of management activities In different forest landscapes across Canada.

http://www.glfc.forestry.ca/helpcws

I1. Data sharing agreements

Data have been received either through team members, or data sharing agreements signed with partners for the
following research sites: Hydrology, Ecology and Disturbance project, AB; Experimental Lakes Area, ON; Mar-
mot Creek, AB; Turkey Lakes Watershed, ON; Scalable Indicators of Disturbance sites, ON; and Triton Brook,
NF. Discussions are ongoing with Louisiana Pacific for Duck Mountains, MB.

Once a complete list of research sites is compiled further data sharing agreements will be pursued.

A total of 36 research sites have been identified through the literature. Three sites are from the United States in-
cluding: Marcell, MN; H.J. Andrews, OR; and Hubbard Brook, NH. The remaining 33 sites are within Canada.
Of these sites six do not have discharge measurements and are either water quality or limnological studies. Eight
of the 33 are undisturbed forested systems. Metadata regarding research design, forestry operations and hydro-
logic impacts have been compiled for all sites.

I11. Last but not least...

e Drs. Jim Buttle and Irena Creed presented invited talks at the American Geophysical Union’s fall meeting
in San Francisco in December 2006. Dr. Buttle presented a talk titled: “Characterizing Hydrological Path-
ways in the Context of Sustainable Forest Management”. Dr. Creed’s presentation was titled: “Hydrologic
Controls on the Trophic Status of Shallow Lakes on the Boreal Plain of Alberta, Canada”

e Dr. Mark Johnson (Post-doctoral fellow) is pleased to announce the birth of his son, Noah, who was born at
home a little ahead of schedule on October 28th, at 8:57 am and weighing in at 7 lbs 14 oz.
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Contacting HELP researchers and partners

The HELP project is a large collaborative project with 9 Principal Investigators, 1 Data Manager, 2 Post-Docs,
2 Ph.D. students and SFM Network partners comprising aboriginal groups, governments and industries.
If you are interested in exploring collaborative work within HELP, please contact project director, Dr. Jim Buttle.

HELP RESEARCHERS

HELP PARTNERS

Name

Institution,
Department

Telephone, email

SFM Network Part-
ners

Contact per-
son

Telephone

Principal Investigators

Aboriginal groups

Moose Cree First Nation

John Turner,

(705)-658-4619,
john.turner@
moosecree.com

Geography

Fred Beall Canadian Forest Service, (705)-541-5553,
Great Lakes Forestry fbeall@NRCan.gc.ca
Centre

Jim Buttle Trent University, (705)-748-1011, ext. 1475,

jbuttle@trentu.ca

Governments

Irena Creed

The University of
Western Ontario, Biology

(519)-661-4265,
icreed@uwo.ca

Natural Resources
Canada,
Canadian Forest Service

John Hall,
Science advisor

(613)-947-0646,

John.Hall@
nrean-rncan.gc.ca

Kevin Devito

University of Alberta,
Biological Sciences

(780)-492-9387,
Kevin.devito@ualberta.ca

Government of Alberta, Doug Sklar, (780)-427-8474,
Sustainable Resource Executive doug.sklar@
Development, Forest director gov.ab.ca
Management Branch

Government of British Dan Hogan, (250)-387-6721,
Columbia, Ministry of Research Dan.Hogan@
Forests and Range, geomorphologist | gov.bc.ca

Research Branch

Environmental Biology

Carl Mendoza | University of Alberta, (780)-492-2664,
Earth and Atmospheric Carl.Mendoza@ualberta.ca
Sciences
Dan Moore University of British (604)-822-3538,
Columbia, Geography rdmoore@geog.ubc.ca
André Laval University, (418)-656-2131, ext. 2620,
Plamondon Forest Science Andre.Plamondon@
sbf.ulaval.ca
Paul Sibley University of Guelph, (519)-824-4120, ext.52707,

psibley@uoguelph.ca

Uldis Silins

University of Alberta,
Renewable Resources

(780)-492-9083,
Uldis.Silins@ualberta.ca

Collaborators

Peter Hearns

Government of New-
foundland and Labrador,
Natural Resources

(709)-256-1416,
peterhearns@gov.nl.ca

Government of New David Fong, (709)-256-1450,
foundland and Labrador, Regional dfong@gov.nl.ca
Department of Natural ecosystems
Resources, director
Forest branch

Government of Ontario, Rob Mackereth, (807)-343-4009,

Ministry of Natural Research scientist rob.mackereth@
Resources mnr.gov.on.ca
Industry

Highly Qualified

Personnel

Abitibi-Consolidated Inc.

Paul Poschmann,
Divisional forester

(807)-825-7794,
paul_poschmann@
abicon.com

Louisiana-Pacific Canada
Ltd.

Donna Grassia,
District biologist

(204)-737-7706,
Donna.Grassia@
Ipcorp.com

Tembec Inc. Kari Stuart-Smith, | (250)-426-9380,
Forest scientist kari.stuart-smith@
tembec.com
Ducks Unlimited Canada Eric Butterworth, (780)-489-8110

Senior biologist

e _butterworth@
ducks.ca

Chelene Canadian Forestry

Krezek Service, Great Lakes ckrezek@NRCan.gc.ca
[Data Forestry Center

manager]

Mark Johnson | University of British msj8@cornell.edu
[PDF] Columbia, Geography

Gabor Sass The University of gabor.sass@uwo.ca
[PDF] Western Ontario, Biology

Sima Javid Trent University, simajavid@yahoo.com
[PhD] Geography

Robert Trent University, rta_armstrong@hotmail.com
Armstrong Geography

(PhD)

SFMN KETE liaison for HELP project

Margaret Donnelly

Knowledge
exchange manager

(902)-837-1090
margdonn@
ns.sympatico.ca

Hydroecological landscapes of

Canada’s forests

Project director:

Dr. Jim Buttle,Professor
Department of Geography, Trent University,
1600 West Bank Drive, Peterborough,
Ontario, Canada K9J 7B8
Phone: 705-748-1011, ext.1475

Fax:
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705-748-1205

HELD - v make this mewsletter betten

We are publishing this newsletter to provide detailed information about
progress in the HELP project. Submissions to this newsletter, suggestions about
content and corrections to previous editions are always welcome. If you are
interested in contributing materials, please call or send email to: Dr. Irena Creed
[icreed@uwo.ca; (519)-661-4265] or Dr. Gabor Sass [gabor.sass@uwo.ca;
(519)-661-2111 ext.81023].




