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Arctic Research at the University of Northern British Columbia

E stablished in?4with considerable publicendorsementand enthusiasm-the Univer
sity of Northern British Columbia (UNBC has grown into one of Canada’s premier
small universities—just over 4°%°students attend the main campusin Prince Georgeand
four regional campuses throughout the province:

Today: UNBC offers 2bachelor’s programs: master’s programs: and 'doctoral pro-
graminitstwo colleges—the College of Arts  Social-and Health Sciences and the College
of Science and Management:

UNBC's internationally recognized academic and research programs prepare gradu
ates in select areas of relevance to British Columbia- the north- and beyond- With over
$100 million in total research funding to date much of the university’s research focuses
on northern social economic environmental and cultural issues The university has
established three priority research themes—natural resourcesand the environment; rural
remoterand northern health; and the sustainability of communities—which are all very
relevant to residents of the north:

UNBC campuses offeraccesstoriverand forestresearch centers throughout the north-
ern partofthe province-which areideally situated forboth land and aquaticbased research
and university education- Other research infrastructure includes a national centre of
aboriginal health-aforestrylab-and alandscape ecology research centre- UNBCstrives to
ensurethatthecommunityis part of the research process information dissemination-and
applicationofresearchresultsthrough partnershipswiththe privatesectorand publicagen
cies—thesealliancesintegrateresearchintomanagementandkeepresearchrelevantand
applicable to problems that require innovative solutions:

This insert highlights recent research activities at UNBC focused on arctic and high
latitude issues:

For more information, contact:

University of Northern British Columbia
Prince George Campus
3333 University Way
Prince George, BC V2N 479
Canada

250-960-5555
sdery@unbc.ca
www-unbc-ca/

UNIVERSITY OF
NORTHERN BRITISH COLUMBIA

UNB

The UNBC Prince George campus pictured below from
thesouthwestisuniquelypositionedtobeashowpiecefor
renewableenergy-Allofthecorecampusbuildingsarecon
nectedtoeachotherandtoapowerplantbyautility corri-
dorprovidingefficientdistributionofheatandpowerWith
$148million in funding from the federal and provincial
governmentstheuniversityisinstallingabiomassgasifica-
tionsystemdeveloped by NexterraEnergy-aBCcompany-
whichwillprovideheattotheconnectedbuildingsandoffset
anestimated®% of current natural gas consumption-The
projectis expected to be implemented in 20 Photo by:
Bob Clarke:
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Ecosystem Science and Management Program

he Ecosystem Science and Manage
ment Program ‘www-unbc-caesnmj

houses 3°faculty with interests in all
aspects of ecosystem function- from the
cellular and molecular scale to the organ-
ismal and landscape scale' and the role of
humans in modifying these ecosystems:

PaulSanbornand master’sstudentLes
ley Dampier are working with the Yukon
Geological Survey to explore the relation-
shipsbetweensoildevelopment —
andglacial historyinthe central
Yukon Plateaur near Carmacks
a small community in Yukon
Territory- The eastern edge of
theirstudyareawasoverridden
several times by the Cordil
leran Ice Sheet The retreat
of the last glaciation occurred
approximately 12090years
ago leaving the area ice free:
At higher elevations though
the western part of the study
area may not have been glaci-
atedsincetheearlyPleistocene:
Since soil age is determined
by the amount of weathering
thathasoccurred-the complex
glacialhistory has createdland
surfaces with considerably dif
ferentages-Dampier'sresearch
examines soil chemicaland mineralogical
propertiesacross thisrange ofagestolook
for systematic differences: Initial field and
lab results showthatthe oldest upland sur
faceshaveretained veryfew of the original
glacial deposits-Soils areformed primarily
of sandy materials produced by disintegra-
tion of the local granitic bedrock which
hasbeenweatheredintostriking towerlike
masses: or tors that dot the ridge crests
(see image this page’ Dampier’s research
is co'supervised by Quaternary geologist
John Clague of Simon Fraser University:

Scott Green’s research focuses on the
response of plant ecosystems to future
climate change: He recently completed a
project examining arctic tree growth and
distribution in relation to underlying cli-
matic and environmental conditions to
clarify some of the primary determinants
and mechanisms of response: Preliminary
findings from projects by graduate stu-
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dents Cheryl Johnston'Scheutz and Sean
Sweeneysuggestthatcontinuousdaylight
during the arctic growing season is an
importantenvironmentalfactoringenetic
selection of primaryadaptivetraitsintrees
(such as growth cessation during winter-
allocation of above versus below ground
tissues' and photosynthetic versus non-
photosynthetic tissues: Continuous day-
light may also induce high water stress in

Lesley Dampier-a UNBC master’s student takesin the alpine vistas of the central Yukon
PlateauTheweatheredgraniticoutcrops-calledtorsontheridgecrestsaretypicalofareas
thathave escapedtwo ormore ofthemostrecentglaciations by the CordilleranIce Sheet:
Photo by Paul Sanborn:

trees which is an important limitation in
tree regeneration in a changing climate:

The majority of Green'’s fieldwork was
conducted along the northern Dempster
Highway corridorin the Yukon and North-
west Territories: Project activities brought
himintoregular contact with communities
along the highway- and these encoun-
ters have expanded his research interests:
Environmental changes in the far north
threatenthesustainability of smallcommu-
nitiesthat havelittleadaptive capacityand
minimal resources to respond to change-
He sees an urgent need to forge partner
ships between northern communities
universities governments and industries
andworktowardfacilitatingtheadaptation
andlongterm sustainability of these com-
munities:

Toaddressthis challenge Green-along
with Art Fredeen and Paul Sanborn- both
of UNBC and Hardy Griesbauer at the

British Columbia Ministry of Forests
recently entered into collaboration with
researchers from the Yukon Forest Man-
agement Branch: Their project is funded
by Indian and Northern Affairs Canada
and willexamineforestvulnerabilitiesand
adaptive capacitiesinYukonTerritory-One
unique aspect of their research is that it
willintegratecommunityandmanagement
pollcy interests at the beginning of the
projecttodirectresearchobjec
tives and methodologies:

Keith Egger and Darwyn
Coxson are part of an Interna
tional Polar Year project called
Climate Change Impacts on
Canadian Arctic Tundra Eco
systems: Interdisciplinary and
Multiscale Assessments which
is funded by the Natural Sci-
encesandEngineeringResearch
Council of Canada INSERC*
The aim of the research is to
provide the first comprehen-
sive assessment of the state of
tundra ecosystems in Canada:
The overall project is large
involving 4’researchers 8
post-doctoral fellows: 2Ph-D-
students 2 M-:Sc: students 47
undergraduate students.and 48
students at all levels from northern com-
munities (see image on page 3

The research is centered around the
International Tundra Experiment ITEX»

a coordinated network of scientists and
sites across the tundra biome established
in 199°to monitor longterm changes in
terrestrial ecosystemsand conductwarm-
ing and other environmental manipula
tionsthattesthypothesesrelatedtoeffects
of environmental variability and change
on these ecosystems (see Witness Winter
2000500n).

Eggerand Coxson'sresearchfocuseson
determiningspatialandtemporalvariation
intundrasoil processesthatareimportant
for carbon and nutrient transformation
and production of trace gases- Tundra
ecosystemsarespatially patterned—inthe
high Arctic typical patterns of vegetation
and sediment created by frost action are

Continued on page *
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EcosystemScienceandManagementProgramsection
continued from page >

known as sorted nets while in the sub-to
mid-Arctic more evenly distributed frost
churned soils are found- Understanding
how these spatial patterns control carbon
and nutrient flux is critical to suc

understandthereasonsforthedeclineand
to find ways to sustain the population-
Adecreasingavailability of lichensdur-
ing the winter months may be one reason
forthe caribou populationdecline-andfire
disturbance is a key driver of lichen suc
cession inthe caribou’s wintering ground:

Lewis and Karim are in the process of
reconstructing the past 3°years of fire
history and climatic variability This infor
mationwillenablethemtocharacterizethe
plantsuccession of winter habitats in rela-
tiontofireregimeandclimate changeand
the process of lichen supply for caribou-
Greater understanding of caribou

cessfullymodelingfuture changesin
tundra ecosystems: Egger is focus
ingonthegeospatial dependence of
fungal diversity linked to carbonand
nutrient flux-and Coxson is studying
thegeospatialdependenciesinlichen
communities relating to their ability
to fix atmospheric nitrogen

Kathy Lewis and her graduate
student Nayeemul Karim are study-
ing the historicand predicted future
impactoffire-climateinteractionson
lichen successioninthewinterrange
area of the Bathurst caribou herd-
The herd which calves nearBathurst
Inletin Nunavut and is harvested by
hunters in the Northwest Territories:
has continued to decline in recent
years-Northwest Territories Environ-
ment and Natural Resources esti-
matesthatherd numbershavefallen
from nearly 350000jn 19960
under 130.000jp 2006. Concerned
groups including management
agencies ecologists and aboriginal
people have been struggling to

Paul Grogan (atleft»an ecologistfrom Queens University: collaborates with
Darwyn Coxsononan|PY project called Climate Change ImpactsonCana-
dianArcticTundraEcosystems:InterdisciplinaryandMulti-scaleAssessments:
Inthispicture-GroganandstudentsfromUNBCandQueensUniversitymake
plotbasedassessmentsofnitrogenfixingplantsnearDaringLake Thesiteis
locatedabout3%milesnortheastofYellowknifeinthe NorthwestTerritories:
Photo by Darwyn Coxson:

population dynamics and manage
mentimplications for conservation-
land use planning- and strategic
fire management will be useful for
resource managers ecologists: and
northern aboriginal people-
ChrisJohnson-graduatestudents
Leslie Witter and Tara Barrier and
collaborators with the Govern-
ment of the Northwest Territories
(GNWT are also studying the
Bathurstherd—specifically: summer
andwinterrangeecologyandmecha
nisms that may have contributed
to the current population decline:
Witter is investigating the influence
of biting and parasitic insects on
cariboubehaviorandmovementand
Barrier is studying how habitat: fire
history snow: and predators influ-
ence the patch and landscape-scale
selectionstrategiesofcaribouduring
winter- Their research is funded by
NSERC GNWT- and the Cumula-
tive Impact Monitoring Program-

Outdoor Recreation and Tourism Management Program

he Outdoor Recreation and Tourism

ManagementProgram ‘www-unbcca/
ortmj is within the College of Science and
Managementandhasfivefacultymembers:

Over the past four years Pat Maher

has established a diverse program of
research on tourism in the polar regions:
He recently worked with Parks Canada
to study management issues associated
with cruise ships in the national parks of
Nunavut: The resulting technical report
Cruise Tourism in Auyuittug Sirmilik-and
QuittinirpaaqNational Parks-was published
in 2008 Maher and colleagues from Van-
couverlsland University Thompson Rivers
University: and the College of the Rock

ies were recently funded by the Canadian
Rural Secretariat to develop strategies that
fosterinnovationinsustainable tourismin
northern British Columbia:

Mabher is also part of a three-year proj-
ect called Climate Change and Tourism
Change in Northern Communities: A
Vulnerability and Resilience Assessment
whichisfunded by the Social Sciencesand
Humanities Research Council and will
involve fieldwork in Nunavut- Nunavik:
and Nunatsiavut from 2009tg 2012.

Maher helped found two research
networks focused on tourism- The Uni-
versity of the Arctic Thematic Network on
Northern Tourism addresses knowledge

gaps about northern tourism through
comparative circumpolar research that
buildsbaseline dataand profiles The Inter
national Polar Tourism Research Network
generates shares and disseminates knowl!-
edge resources and perspectiveson polar
tourismand supportsthe development of
internationalcollaborationandcooperative
relationships between members:

Maher was recently involved in co
editingtwobooks—PolarTourism:Human
EnvironmentalandGovernanceDimensions
and Cruise Tourism in the Polar Regions:
Promoting Environmental and Social Sus
tainability—both scheduled to be pub-
lished in 2010
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Environmental Science and Engineering Program

theiroutletsnearthe ArcticOceantoassess
the effectiveness of Canada’s hydrological
monitoring in the pan-Arctic

and 3% in North America and Eurasia:
respectively from 1972to 2006. The anal-
ysisalsorevealsthatdecreasesinsnowcover

he Environmental Science and Engi-
neering Program ‘www-unbc-caens
indexhtml! has Bfaculty members—their

research interests range from large-scale
global climate to regional environmental
issues:

Stephen Déry leads the Northern
Hydrometeorology Group ‘NHG" which
with funding primarily from the NSERC:
investigates the role of climate variability
andchangeonthehigh-latitudeandalpine
water cycle- Most group members are
graduate studentswithinthe Environmen-
tal Science and Engineering Program or
research staff-

In collaboration with Marc Stieglitz
(Georgia Institute of Technology’ and Jes
sie Cherry ‘University of Alaska Fairbanks*
Déry is developing a climatology of the
Arctic LongTerm Ecological Research sta-
tion at Toolik Lake (see Witness Volume >
Number 2 and the North Slope of Alaska-
Using data from about 22meteorological
stations snow survey measurements-and
global climate model output the contem-
porary (19882004 and potential future
@st century’ climate of the area is being
established:

Déry also recently worked with Ross
Brown (Ouranos’ to develop an updated
analysison snowcoverextenttrendsinthe
Northern Hemisphere The results of this
study show thatthe extent of the continen-
tal snowcover has decreased by about *%

Geography Program

extentare amplifiedin northern conti-
nental regions during spring:

An extension of this workexamines
theecologicalimplicationsofachang
ingsnowcover-Déryworks withateam
of researchers led by Nils Christian
Stenseth at the University of Oslo
to investigate the impacts of climate
change on the state of the snowpack
in the Yukon and other regions of
Canada and how it may affect the
ability of lynx to capture snowshoe
hares in winter- Preliminary results
showthatchangesinsnowpackcondi
tions'including hardness-haveadirect
impactonlynx’sability to capture prey:

NHG member Marco Hernandez
Henriquez contributes to an IPY proj
ect Arctic Freshwater Systems: by pro-
viding updated discharge records for
45major rivers in the Canadian Arctic
aswellasinformationonrecenttrends
and variability- Analysis of the inter
annual variability in the streamflow
records has provided some of the first
observational evidence ofanintensify-
ing hydrological cyclein the Canadian
pan-Arctic

Building on this project: Theodore
Mlynowskihasassembledandanalyzed
observational hydrometric data for
about ?°Canadian rivers that have

H oused withinthe College of Science and Management the Geography Program
Wwww-unbccageographyindexhtml has ten faculty-

Gail Fondahl is involved in a project under the aegis of the Sustainable Develop-
mentWorking Group of the Arctic Council to develop and then testa set of social indi-
catorsfortracking human developmentin the Arctic The Arctic Social Indicators (ASP
project which is a follow-up to the 2004 Arctic Human Development Report and
involves overtwo dozen collaborators isled by Joan Nymand Larsen of the Stefansson
ArcticInstitute and Peter Schweitzer of the University of Alaska Fairbanks- The team s
modifyingcommonindicators of human development(such as education life expec:
tancy and material well‘being’ to reflect the arctic context and developing new indi-
catorsreflecting relationship to nature and cultural resilience as measures of domains
arcticresidents haveindicated ascriticallyimportantto theirwell-being The ASIreport
will be published in late 2099; the indicators will then be tested and verified:
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UNBC Institutes
Advance Priority
Research Themes

NBC has prioritized three interdisciplin-
aryresearchthemesthateitherrelateto
existing areas of research strength ortoareas
wheretheuniversityforeseessignificantfuture
potential and is seeking to build research
capacity: natural resources and the environ-
ment; rural remote-and northern health;and
the sustainability of communities- Institutes
thatadvance these themesat UNBCinclude:
 The Natural Resources and Environmen-
tal Studies Institute www-unbccahresj
promotesintegrative research addressing
naturalresourcesystemsandhumanusesof
the environment: Most researchers within
theinstituteare professorsinthe Ecosystem
Scienceand Management Environmental
Science and Engineering or Geography
Programs- Many current research efforts
within the institute focus on arctic issues:
« The Community Development Institute
(CDI; www-unbccacdif supports the
research- information- and development
needs of rural and small town communi
ties in northern BC The institute serves
as a resource for communities interested
in making informed decisions in the face
of environmental social and economic
changes- Although the majority of CDI
research focuses on regional issues the
instituteisideally positioned to coordinate
broader research to understand and ener
gize community developmentinthe Arctic:
In addition to these institutes the North-
ern Studies Program www-unbccahorth-
ernstudiess, a multi-disciplinary program of
study within the College of Arts Social and
Health Sciences isalsointegral to the overall
mandate of UNBC:-The program draws upon
the northern expertise of faculty with a wide
arrayof backgroundsandexposesstudentsto
myriad issues facing northern BC as well as
northern regions around the world:




