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MESSAGE FROM THE DIRECTOR
The team of researchers, staff, and students at the International
Arctic Research Center is excited to share this selection of
notable activities and achievements with you.
Personally, I am honored and happy to serve in my new role as IARC Director, starting
in the spring of last year. The transition from my appointment as University of Alaska
Fairbanks faculty member was straightforward, thanks to the tireless efforts of my
predecessor, Dr. Larry Hinzman. In his tenure as IARC Director 2007–2015, Larry
greatly diversified IARC’s research portfolio and created a solid foundation for the
future. Ultimately, it is the outstanding roster of researchers, staff, and students at
IARC that continues to move the institute forward in new directions.
This past year has been particularly interesting, with an unprecedented degree of
interest in the Arctic, both at the national and international level. IARC researchers
and their findings and insights received significant media attention, and several of us
were involved in briefings and panel discussions that were part of the United States’
leadership of the Arctic Council and related events, such as the first ever Arctic
Science Ministerial Meeting in Washington, D.C. in September 2016.
This interest in the Arctic is driven by the recognition that numerous opportunities
and challenges are emerging as part of a rapidly changing Arctic. Such changes include
economic, geopolitical, and scientific interests in the North from a broad array of nonArctic nations and organizations.
Thanks to the high caliber and breadth of research, education, outreach, and
stakeholder engagement practiced by those collaborating under the IARC umbrella,
our institute plays a central role in linking decision-makers to relevant findings and
solution-oriented information obtained from research conducted here and elsewhere.
An apt illustration of IARC’s leadership in the international arena of Arctic
science is our role as lead organizers of the Arctic Science Summit Week and Arctic
Observing Summit, hosted at UAF this past spring in conjunction with the Arctic
Council’s Senior Arctic Officials Meeting and the Model Arctic Council. ASSW/AOS
drew over 1,000 leaders of Arctic science and policy to the UAF campus for a week
of intense discussion and exchange. It is the type of research showcased in the pages
of this report (and many exciting projects beyond that, such as the NansenAmundsen Basin Observing System, led IARC faculty member Dr.
Igor Polyakov) that makes IARC a trusted and senior partner in
such endeavors.
Solution-oriented science for a changing Arctic requires
all kinds of new partnerships, and we invite you to join us, by
following our work through our website or Facebook page, or
by directly supporting some of our efforts.
Sincerely,
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Hajo Eicken
IARC Director
heicken@alaska.edu

what we do

We are the International Arctic Research Center at the
University of Alaska Fairbanks. We foster Arctic research, International Arctic
coordination and communication in an international setting toResearch Center
help the nation and the world understand, prepare for and adapt
to the impacts of climate change in the Arctic and beyond.
University of Alaska Fairbanks

research
We conduct innovative and relevant
physical, ecological and social science
research to track, predict and respond
to a rapidly changing Arctic.
Modeling
We develop and maintain
models of the Arctic
system. We also assess and
validate existing models.

Education
We engage with
educators and
students locally and
worldwide to build
understanding of
Arctic system science
and climate change.

information
We work with agencies,
communities, and
the private sector to
develop information
products and tools
for decision-making
and planning.

coordination
We build partnerships from the local
to the international level to support
coordination, collaboration and
problem solving around complex
Arctic opportunities and issues.

we are

we work

we earn

Scientists, analysts, students
and professional staff with interests
that span the physical, biological
and social sciences, as well as
communicating those sciences.

Research projects that
investigate all elements of the
arctic system, including ocean,
ice, atmosphere, land
and society.

For every dollar invested in
IARC from the state of Alaska
we earn ten dollars through
competitive research grants,
partnerships and other contracts.
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water &
boreal Trees

data & observations

BY KRISTIN TIMM

Trees’ surprising role in the boreal water
cycle quantified
PROBLEM
Approximately 25 to 50 percent of
DEFINITION
a living tree is made up of water,
depending on the species and time
of year. The water stored in trees
STAKEHOLDER
ARCTIC SYSTEM
SCIENCE
DESIRED
has previously been considered just
& INDIGENOUS
OUTCOMES
KNOWLEDGE
a minor part of the water cycle,
but a new study by IARC scientists
O
shows otherwise.
TI
VA
R
E
Research published in 2016
BS
&O
DATA
Nature Scientific Reports by Jessica
The results are critical for understanding
Young-Robertson, who worked with other
boreal forest hydrology and ecology,
scientists from IARC, the National Weather
including soil moisture, the availability of
Service, and the Geophysical Institute, is the
freshwater, tree health and the ways trees
first to show that the uptake of snowmelt
influence regional weather, particularly
water by deciduous trees represents a large
thunderstorms. All of these factors are imand previously overlooked aspect of the
portant for understanding the frequency and
water balance in boreal watersheds.
severity of wildland fires.
Like a straw, trees draw
water up from the soil and
eventually release it into the
atmosphere through leaves
or needles. The scientists
measured the water content
in both deciduous and
evergreen trees in several
locations at different times
of the year.
They found that
deciduous trees took up a
surprisingly large amount of
water in the period between
snowmelt and leaf-out.
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UAF scientist Jessie Young-Robertson measures the water content of a birch tree near Fairbanks. (Photos by Y. Bult-Ito)

These trees absorbed 21 to 25 percent of the
available snowmelt water—to the point of
being completely saturated. For the boreal
forest of Alaska and Western Canada, this
equates to about 17-20 billion cubic meters
of water per year. That is roughly equivalent
to 8 million Olympic-sized swimming
pools or 8-10 percent of the Yukon River’s
annual discharge.
The study also quantified transpiration— the water that trees release to the
atmosphere. The researchers found that
deciduous trees transpired 2 to 12 percent of
the absorbed snowmelt water immediately
after leaf-out. This concentrated period of
transpiration has the potential to create
more favorable conditions for atmospheric
convection and thunderstorms, which
start many of the wildfires in the sparsely
populated boreal forest region.

Calculating the amount of water stored
by deciduous trees is important. The area
occupied by deciduous trees in the boreal
forest is expected to increase 1 to 15 percent
by the end of this century, and the absorption of snowmelt could also then increase.
This is the first study to show that deciduous tree water uptake of snowmelt water
represents a large but overlooked aspect of
the water balance in boreal watersheds. Tree
water dynamics impact many processes.
Quantifying tree water storage is important
for understanding hydrology, tree response
to drought and the related factors of tree
water use, soil moisture and climate.
The study, “Deciduous trees are a large
and overlooked sink for snowmelt water in
the boreal forest,” by authors Young-Robertson, W. Robert Bolton, Uma S. Bhatt, Jordi
Cristóbal and Richard Thoman is available
online at www.nature.com/srep/.
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arctic
observing

arctic system services

by kristin timm

Arctic Observing Summit urges coordinated
system during 2016 Arctic Science Summit Week
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PROBLEM
The Arctic is home to a patchwork
DEFINITION
of observation systems-networks of
devices and instruments that measure
temperature, wind, precipitation,
STAKEHOLDER
ARCTIC SYSTEM
DESIRED
SCIENCE
and other environmental data. Like
OUTCOMES
& INDIGENOUS
KNOWLEDGE
a monitor on a patient, observing
systems document baselines and can
TI
VA
detect abnormalities and trends.
ER
BS
O
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This information serves a
• D
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N P RO
DUCTS • MODEL ING & SYNTH
variety of purposes-from day-to-day
navigation through the sea ice by subsistence tencies is the type of data collected, which
leads to inefficiencies in using that data to
hunters to long range planning for security
make decisions.
and emergency response.
That’s one reason the Arctic Observing
The 2016 Arctic Science Summit Week
Summit convened during the 2016 Arctic
brought an estimated 1,000 participants to
Science Summit Week to create a stronger
Fairbanks, Alaska from all over the world
link among observing networks and users.
to collaborate on Arctic research and policy.
The Arctic community must pull
During this week long event, IARC coortogether to create an observing system that
dinated and participated in several events,
will support decision-making in a rapidly
including the Arctic Observing Summit.
changing environment, according to a
Monitoring U.S. Arctic waters are the
conference statement issued as a result of the
responsibility of a diverse set of entities:
Third Biennial Arctic Observing Summit.
academic institutions, federal and state
The statement follows four days of
agencies, the private sector, local government
meetings held during the 2016 Arctic Science
and foreign nations. This leads to inconsisSummit Week at UAF.
More than 450 delegates from 30
countries met during the Arctic Observing
Summit to identify a way to create an
internationally supported Arctic observing
system that meets the urgent information
needs of those who are affected by and

This page (left) and above (right): AOS 2016
participants discuss their work. (Photos by Y. Bult-Ito)

responding to rapid Arctic change from
the local to the global level.
The delegates included a broader
range of scientists, representatives from
government, business and nonprofit organizations, and indigenous leaders from
throughout the Arctic than any of the
previous summits or meetings focused
on sustained Arctic observations, noted
International Arctic Research Center
director Hajo Eicken, who is co-chair of
the executive organizing committee of
the Arctic Observing Summit.
“More importantly, the format of the
summit with in-depth discussions and work
on specific action plans in break-out groups
and review of broad issues in the plenary sessions seems to have struck the right balance
to allow participants to make progress on
how to track and respond to rapid Arctic
change,” Eicken observed.
“Arctic change is a consequence of global
change, with global repercussions, and
addressing it is a global responsibility,” the
statement concludes. “It is time to move
forward with full intent and full engagement
and act on these recommendations of
summit participants.”

Recommendations

Recommendations and plans for action from
the AOS 2016 conference statement include:
• Developing international guidelines for
research in the Arctic, including the
involvement of indigenous peoples and
private-sector entities.
• Building the business case for a
comprehensive Arctic observing system
by identifying economic benefits and
costs avoided, and taking that case to the
highest levels of government.

• Coordinating the implementation of an
Arctic observing system that draws on
existing Arctic and global initiatives and
secure resources for sustained operation.
Creating a strategy for international,
sustained funding to overcome existing
hurdles for globally coordinated Arctic
research.
• Ensuring that the observations can be
maintained consistently over the long
term.
• Developing a globally connected open
data and information system that provides
value to Arctic and global communities.
“The timing of the meeting was
auspicious, since the U.S. is organizing a
meeting of science ministers from Arctic
and non-Arctic nations later this year. The
conference statement and a range of summit
products may serve as helpful background
documents to that meeting,” said Eicken.
The Arctic Observing Summit is an
international, biennial forum of scientists,
agencies, indigenous peoples’ organizations,
Arctic community members and the private
sector. Its purpose is to coordinate the
design, development and implementation
of a comprehensive and sustained Arctic
observing system at the international level.

• Creating opportunities for stakeholder
engagement and the resolution of
jurisdictional, regulatory and policy
hindrances to active participation.
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facts from
flames

data & observations

by sam bishop, uaf university relations

SNAP Director Rupp reads the signals from
Nenana Ridge
experimental fires
PROBLEM
DEFINITION

Scott Rupp and a few curious
co-workers walked into a burned
STAKEHOLDER
ARCTIC SYSTEM
SCIENCE
DESIRED
forest of black spruce about 35 miles
& INDIGENOUS
OUTCOMES
KNOWLEDGE
southwest of Fairbanks in late June
2015. A lightning strike had ignited
O
a moderately intense fire just a few
TI
VA
R
E
days earlier. Pockets in the thick ash
BS
&O
DATA
still smoldered. Open flames licked a
come up with 10 years earlier: By thinning
few stumps.
thickets of black spruce and pruning their
Not far into the thicket of blackened,
lower branches, they might slow down the
branchless trunks, though, the UAF professor’s group found an entirely different forest. fires that occasionally tear through such
forests and threaten communities.
“Here was this giant big green postage
They tested the idea on that patch of state
stamp of vegetation with most of the trees
land at the end of the Nenana Ridge Road.
intact and most of the understory,” Rupp
Since then, the evidence from the site has
said. “So it really did work,” he added.
accumulated slowly and sporadically.
What worked was an idea Rupp and
The results are encouraging not only for
Alaska’s wildland firefighting managers had
wildland firefighters but also for anyone
with a treasured few acres and a home in the
potential path of a black spruce inferno — to
protect your property from fire, you don’t
have to clearcut it. Thinning and pruning
can greatly increase the odds of stopping
the flames.
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Ending the data drought

Finding a way to stop Interior Alaska’s wildfires had just become an even more urgent
need a decade ago when Rupp and others
put together the Nenana Ridge project. In
the super-dry summers of 2004 and 2005,
unstoppable fires in black spruce set new
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SNAP director Scott Rupp. (UAF photo by Todd Paris)

Scenes from the 2009 controlled
burn at Nenana Ridge near
Fairbanks.
(Photos by D. Haggstrom)

records for acreage burned. Fire managers
doubted they could stop a fire if it came
down the valleys into Fairbanks suburbs.
Government officials, anxious to do
something, arranged to mow multiple
lengthy clear-cuts in the black spruce on the
outskirts of Fairbanks’ urban core — west
along Chena Hot Springs Road, north of
Goldstream Valley, near Harding Lake and
in several other areas.
But no one had much scientific data about
how Interior Alaska’s fire behaved when it
hit such clear-cuts or alternative treatments
such as thinning. Some modeling suggested
thinning might even increase the speed at
which fires spread because it would allow
more wind into the thick forest.
So a team of fire managers secured about
$1.5 million in federal, state and university
funds to create an experiment and collect
that data.
Robert Schmoll, now the state Division
of Forestry’s fire operations forester in
Fairbanks, said he and a group of longtime
colleagues put the proposal together. “We got
it going beyond our normal jobs,” he said.
The team included Rupp, who today leads
the Scenarios Network for Alaska and Arctic
Planning (SNAP) at UAF’s International
Arctic Research Center.
In summer 2006, crews under the team’s
direction drove down the Nenana Ridge
Road, a logging track that starts on the Parks
Highway southwest of Fair - banks. The road
winds 11 miles down the ridge, ending in a
muddy, rutted trail near the Tanana River. A
wide bend of the river encircles about 1,000
acres of marshy flatland half-covered with
black spruce thickets.
There, crews cut lines around a few large
areas. They selected four blocks, each about
150 yards square, in two of the areas, called
A and B. On two of the four blocks, they
sheared all the trees with bulldozers. On the
other two, they thinned the trees so none
was closer than 8 feet to another. Then they
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pruned lower branches on remaining trees
4 feet up the trunks. They either hauled out
the trees and trimmings from the thinned
blocks or burned the piles the next winter.
Then everyone waited for the weather. For
three years.

A wall of orange

In summer 2009, conditions were perfect
to set the experiment on fire. Managers
scurried to have crews set up the equipment
— pumps, sprinklers and hoses to protect
the perimeter lines, and fireproof video
cameras and other scientific equipment to
record the fire data.
Firefighters walked the southern line of
area A, dripping ignited diesel on vegetation.
Helicopters dropped plastic spheres of
burning fuel, dubbed ping pong balls.
“The idea was to try to start a fire under
fairly extreme fire conditions so we couldmimic approaching the worst-case scenario,”
Rupp said. It worked.
“We had a fully engaged crown fire, so
there was a fire burning up in the canopy
of the trees as well as down on the ground,”
he explained.
Black spruce grow in areas that often are
classified as wetland. The ground is usually
covered with spongelike mosses, tussocks,
sedges, and even puddles. But the moss
surface carries fire well during dry weather.
Dead branches crowd the base of many
spruce trees, creating a fuel ladder into the
flammable needles above.
Firefighters call it gasoline on a stick. The
sticks can grow 2,500 or more per acre, and
in such places they can torch with a ferocity
matching fires in the dry brush lands of the
western United States.
A video camera in a fireproof container
set in the untreated forest at Nenana Ridge
recorded a wall of orange approaching
through the thickets. Twigs near the camera
ignited, even though the nearest visible
flames were still a dozen yards away. The

Passive fire (individual trees burn)

Active fire (whole forest is engulfed)

small blazes quickly converged, and chaotic
winds drove the burn into a swirling inferno
for several minutes.
Video footage taken from just inside one
of the thinned forest blocks started out the
same. The wall of orange approached rapidly
through the untreated forest. As the wall
met the thinned area, though, it paused. The
flames collapsed. Dense smoke rolled over
the flame front.
Measurements taken later showed the fire
dropped out of the canopy within an average
of 8 ½ feet of the thinned area’s boundary.
Rupp said the ground fire continued
to burn into the treated area, but it moved
slowly and went out on its own after an
average of 259 feet.
Schmoll, the state fire operations forester,
said that surprised him. Later investigation
indicated that horsetails, which sprouted after the thinning, contained enough moisture
to retard the fire, Schmoll explained.
“The spacing of the trees allowed some
light in there,” he said. “It changed the
surface herbaceous structure.”

Fires usually begin on the surface, then
move into the crowns, Schmoll said.
With the surface fire slowed or stopped
and no ladder fuels to climb up the trunks,
the 2009 fire just died when it hit the thinned
block within area A at Nenana Ridge.

A second chance

That’s also where the experiment died. The
fire on that first day had only burned around
one of the thinned blocks in the A area. The
next day, fire conditions were more extreme,
and managers decided it would be too
dangerous to continue with the controlled
burn experiment.
The right conditions never re-emerged,
and the money ran out. Since firefighters
were able to torch only one area in a single
year, peer-reviewed academic journals had
limited interest in publishing the results,
Rupp said.
So the project went dormant — until that
lightning strike in June 2015.
The lightning bolt hit on the west side of
the old experiment area, and the fire burned

2009

active crown fire

average of 259 feet before extinguishing

unthinned

2015

thinned and pruned
average of 72.5 feet before extinguishing

passive crown fire

unthinned

thinned and pruned

During both the 2009 planned fire and the 2015 lightning-caused fire, the flames stopped, dropped, and eventually died
altogether, after hitting the plots where the forest had been thinned and pruned in 2006. (Source: “Forest thinning reduces
crown fire behavior in Interior Alaska,” by Eric Miller, Bureau of Land Management Alaska Fire Service fire ecologist, in Western Forester,
January-February 2016)
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Heavy smoke from wildland fires hangs over Fairbanks.
(UAF photo by JR Ancheta)

eastward through area B. However, the
scientific equipment needed to record the
fire’s characteristics was long gone.
“So it was somewhat of a forensic
investigation afterward to try to piece things
together,” Rupp said.
They discovered that the 2015 fire was
less intense than the 2009 blaze. “We did
not have an active crown fire,” Rupp said. “It
was more of a fire running along the ground
with individual trees torching and starting
on fire. But the result was the same, in that
the [thinned] area for the most part did not
burn,” he said.
And when it stopped burning, it left that
green postage stamp of untouched forest that
Rupp and his co-workers discovered a few
days later.

Who will do it?

Rupp and Schmoll believe the Nenana
Ridge results demonstrate the value of
thinning as a way to slow down major
wildland fires.
“There are a couple data points out there
that now essentially provide some solid
evidence that fuel treatments are effective
both in changing the physical fire behavior
but also providing additional options operationally for the fire managers,” Rupp said.
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“They’re not going to put firefighters into
a dog-hair stand of black spruce,” he said.
“That’s too dangerous.”
But in a thinned stand, Schmoll said,
they may be able to put firefighters in place
for direct attack. Aerial retardant can be
more effective. They can set up sprinklers
fed by hoses from trucks or pumps placed in
nearby ponds.
Thinning might even be more effective
than bulldozing, in some conditions. While
the bulldozed areas at Nenana Ridge slowed
the fires, the slash piles burned for a long
time. Also, because grass grows densely
in bulldozed areas for many years after
the clearing work is done, fires can move
across them very rapidly during dry spring
conditions, Rupp said.
All this raises a question, though:
Can firefighting agencies do clearing and
thinning work on a scale that matters?
Bulldozing land costs up to $350 per acre,
and hand thinning and pruning costs up to
$5,000 per acre, Schmoll said.
The intensive treatment on just the few
acres at Nenana Ridge alone cost about
$500,000, according to a 2011 paper Rupp
wrote summarizing the results for the
federal Joint Fire Science Program, one of
the funding agencies.
In addition, treatments are controversial.
The closer they get to people’s homes,
the more controversial they become. “No
one wants to have a large swath of forest
bulldozed in their back yard,” Rupp said.
The ecological effects of widespread
clear-cutting and thinning also concern
scientists. The cuts can fragment wildlife
habitat, increase permafrost thawing and
cause erosion.

The homeowner option

While agencies are constrained by such
considerations, homeowners may be less so.
The effectiveness of the thinning technique
in particular might help convince individ-

ual property owners in high-risk areas to
undertake the work.
Joe Little, a UAF economics professor,
is looking into that possibility as part of a
broad study of the cost-effectiveness of fire
fuel treatments in Alaska. He’s working with
Rupp and other researchers at UAF’s SNAP.
This fall, Little plans to survey up to 2,000
property owners in the Interior and Kenai
Peninsula regions of Alaska.
“We’re trying to identify those factors
which motivate people to mitigate wildfire
risk on their own land,” Little said.
Clearing or thinning land might seem to
be a logical thing to do from a fire protection
standpoint, but it’s not so simple, Little said.
“I mean, you tend to live in Alaska for
the amenities,” he said. “So why would you
want to, say, clear fuels from your land if you
appreciate the trees and the flora and fauna?”
In addition, studies have shown that
people tend to free-ride off their neighbors’
protective actions, whether those neighbors
are public agencies or private property
owners. Little identified this tendency
in an earlier computer lab experiment
he conducted.
“If you’re looking at thinning and
pruning, those tend to be pretty effective
measures,” said Little, who grew up in Idaho
and spent four years fighting wildfires in
that region in the 1990s before attending
graduate school. “But it’s going to be contingent upon the area where you’re working,
the actual fire risk and how many of your
neighbors are doing the same thing.”

Follow Firewise

Firefighting agencies already have a
concerted nationwide program, called
Firewise, that tries to get people in high-risk
neighborhoods to act both individually
and as organized communities. While the
Nenana Ridge experiment was designed
primarily as a test of landscape-scale fire

treatments, the results reinforced the
Firewise recommendations.
Firewise suggests numerous measures.
Maintain a lawn. Edge your house walls
with small plants, flowers or gravel. Don’t
store flammable material and firewood
under decks or in sheds against the house.
Enclose porches, sheds and vented areas with
non-combustible screens to keep out flying
embers. Clean gutters of needles and sticks.
However, even these measures won’t save
a home if a fully engaged crown fire gets
close. The heat radiated by such fires can
ignite combustible material on the home’s
exterior, even when visible flames are still
far away.
That’s in part why Firewise recommends
removing all spruce and other conifers
within 15 feet of the building. It also
recommends thinning conifers in an area
extending 100 feet from a home — more if
you’re on a steep slope.
In the thinned area, branches of remaining individual trees or clumps of trees should
have 15 feet between them. If a homeowner
opts to keep clumps of black spruce rather
than individual trees, the clumps should be
no more than 10 feet in diameter.
In addition, limbs of all conifers should
be pruned 6 to 8 feet up the trunks. Dead
vegetation and shrubs underneath must be
removed to avoid the ladder effect.
Evidence from the Nenana Ridge fires
indicates that the Firewise measures will
prevent a crown fire from approaching a
home and might even stop a ground fire
before it gets close.
“The suggestions that they give you and
the rules of thumb in many ways mimic
what we did out there,” Rupp said.

Increasing danger

Schmoll, with the state Forestry Division,
said thinning also helps firefighters. “The
biggest advantage is time,” he said. When
a fire is approaching a neighborhood,
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firefighters will conduct triage on threatened
properties. At homes where thinning or
clearing has occurred, firefighters are more
likely to have time to set up sprinklers or
take other protective measures.
Places where the natural forest abuts the
buildings aren’t as likely to get help. “Those
are the ones you write off,” he said.
Even in cases where firefighters decide
they do have time to protect a property, the
results won’t be pretty if a fire is approaching. “If we come out and do it, we’re going to
cut everything down. “If you do it yourself,
you can do it the way you want to.”

Rupp, who lives at 25-mile Chena Hot
Springs Road, had to evacuate in 2013 when
the Stuart Creek fire approached his home.
Rupp said residents of Fairbanks and
other communities should consider the
information about fire protection in light of
the growing fire danger.
“If it’s a fire season of any extent,” he said,
“Fairbanks is going to suffer through bad
smoke, and it’s very likely that some part of
our community is going to be threatened to
the point of evacuation.”

stakeholder desired outcomes

north slope
scenarios

by lindsey heaney

New report
from North Slope Scenarios Project
focus: stakeholder desired outcomes
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PROBLEM
In a warming climate, long-term
DEFINITION
monitoring and research in the
American Arctic is crucial. To
address this, the North Slope Science STAKEHOLDER
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Initiative (NSSI) implemented the
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Scenarios Project to help natural
resource management agencies
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better direct research and monER
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scenarios framework.
To further this project, the NSSI
project, with IARC Director Hajo Eicken
initiated a collaborative network with the
serving as co-PI.
University of Alaska Fairbanks (UAF) and
“We were interested in seeing how
GeoAdaptive, LLC to establish scenarios
scenarios can be used as a tool, both to bring
and create a final report. IARC’s Dr. Olivia
in multiple stakeholder viewpoints and also
Lee served as principal investigator on the
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Hajo Eicken (center) collaborates on scenario development during the NSSI workshop. (Photo by Y. Bult-Ito)

to try and develop an observing strategy
that takes into account the uncertainties of
what the future might look like in the North
Slope,” explained Lee in regards to the UAF
leadership team.
The scenarios were used as a way of
investigation and a starting point for future
guidance. “There’s no way you can plan the
future,” says Lee. “You don’t want to get too
focused on one idea of what the future might
look like because it’s very unpredictable.”
This held true for collaborators when
gas prices dropped significantly during the
project. Factors like this were taken into
account during collaboration and highlighted the need for a scenarios outlook. Steps for
scenario development
The scenarios development consisted of
a 5-step process, including 3 workshops.
Collaborators began the process by identifying the influential factors for creating these
scenarios. The first workshop focused on
collaboration about possible challenges and
uncertainties that could hinder the scenario
production. This allowed for next steps
Collaborators discuss challenges and uncertainties
in planning a sustainable future for the North Slope.
(Photo by Y. Bult-Ito)

and the proceeding workshop to produce
scenarios along with the implications of
each. For the final workshop, collaborators
identified what research and monitoring
was needed in order to satisfy each scenario.
IARC scientists Jessica Cherry and Bob
Bolton participated as experts and IARC
graduate student Douglas Cost assisted with
facilitation of group discussions.
The project began in January 2014; now,
3 years later, the project is nearing its end.
However, Lee explains that there’s still work
to be done. With the data collected and the
report released, the leadership team continues to develop an outreach program.
“We want to make sure we do a good job
of getting this information back to the North
Slope communities,” she says.
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many small
choices

modeling & synthesis

by kristin timm

Scientists build a foundation for climate
adaptation in Alaska
PROBLEM
Like the foundation of a house,
DEFINITION
the construction of a climate
model is the product of thousands of
small choices.
STAKEHOLDER
ARCTIC SYSTEM
SCIENCE
DESIRED
Whether it’s placing the nails and
& INDIGENOUS
OUTCOMES
KNOWLEDGE
leveling the blocks, or determining
which module to include or how
to treat a model discrepancy, every
IS
decision is essential when you are
HES
MODELING & SYNT
building a complex base that’s sound
waiting in anticipation for this information
enough to support something much bigger.
as they try to understand how changes to
Led by scientists John Walsh, Uma Bhatt
temperature, precipitation and extreme
and Scott Rupp, a team at the International
weather events will affect the state’s natural
Arctic Research Center (IARC) and the
resources, wildlife and infrastructure. For
Scenarios Network for Alaska and Arctic
example, the dynamically downscaled data
Planning (SNAP) has undertaken a threewill be able to estimate the frequency of
year effort to create a model that can better
heavy rainfall events in the future. This
estimate climate and weather conditions
information is valuable for planning the
across Alaska for the next 100 years.
locations of culverts and other transportaThe dynamically downscaled model
tion infrastructure so that it is more resilient
takes climate and weather information
to future extreme weather events.
available at a large scale and transforms it to
Similar information has been readily
a smaller scale. In this case, the team takes
global climate model information for an area available for the rest of the United States,
Europe and other parts of the world for the
approximately 150 miles on one side and
past decade.
downscales it to an area about one-tenth of
“The model provides the most locally relthat size. The downscaling process generates
information useful for making decisions and evant data for the state of Alaska,” explained
adapting to the impacts of climate change on Peter Bieniek, a member of the project team
and a research associate at IARC. “We have
a local or regional scale, especially in coastal
laid the groundwork. Now we can develop
or mountainous areas that are not modeled
new products that meet specific stakeholder
accurately by coarse global-scale models.
needs.”
Resource managers, planners and
decision-makers across Alaska have been
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Joel Reynolds, the science coordinator for
the Western Alaska Landscape Conservation
Cooperative is interested in the model’s
ability to estimate the frequency of rain on
snow events in the future. These conditions
can create a thick, icy crust that can limit a
caribou’s ability to find food or cause them
to expend more energy finding food, which
can ultimately affect migration routes and
subsistence hunting success. Reynolds’
organization, a cooperative of representatives from federal and state agencies and
community members from each region of
western Alaska, helps provide scientific
results to land and resource managers.
“These events cannot be prevented,” he
said, “but this information can help wildlife
managers and biologists understand how to
manage wildlife populations if rain on snow
events become more frequent in the future.”
The National Park Service is also excited
about the new information. “We have 17
weather stations covering 19 million acres of
NPS land in the northern part of the state,”
explained Pam Sousanes, a physical scientist
for the National Park Service. “That isn’t

adequate when you are trying to understand
local ecosystem processes. The downscaling
helps us understand whether what we are
seeing at the weather stations is happening
throughout the entire National Park or
Preserve.”

A process of collaboration, time,
and resources

With so many potential needs and applications, why hasn’t this data already been
produced for Alaska? Dynamical downscaling requires a more significant investment of
time, expertise and computational resources
than statistically downscaled data — which
SNAP has produced for Alaska for nearly a
decade. Statistical downscaling, however,
is limited in its ability to forecast some of
Alaska’s greatest weather challenges like rain
on snow events, flooding, lightning storms
or other extreme weather events.
Before, during and after the model
runs, there is a lot of work to do. Producing
modeled data for a 100-year period can take
months on a supercomputer.

Members of the dynamical downscaling team — Rick Lader, Uma Bhatt, Peter Bieniek, and John Walsh — discuss the
intricacies of the model results at a weekly meeting. (UAF photo by JR Ancheta)
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The dynamically downscaled data (lower) captures realistic temperature patterns while the global model (upper) data is
too coarse to use for villages or even cities in Alaska. In the global model, each square is about 150 miles on one side. In
the dynamically downscaled data, each square is about 12 miles on one side. Dynamically downscaled data is produced
at a scale that shows the fine differences in conditions from one location to the next.
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“It’s the ultimate mix of man and
machine,” explained Bieniek. “Human
decision-making is large part of the modeling process.” The scientists have to watch for
errors and things that look abnormal and
continually make adjustments to the model.
The weekly research team meetings
often involve the team poring over a table
of maps and diagrams, discussing the latest
model outputs for variables like precipitation
amounts per day for 50 or 100 years in the
future. At one recent meeting Walsh noted
how, “we can spot the variables that are ripe
for application.”
However, applying the model to a
specific decision-making process also takes
time. “This process is a marathon and
not a sprint,” explained Reynolds. “We’re
getting closer to being able to work through
identifying the impacts on these species and
harvest management, but we need to get the
right people talking to each other to make
this work.”

“Working together is mutually beneficial.
It strengthens the model and the application,” explained Sousanes. “The models
help us understand what’s happening in the
parks, and we’re collecting data from our
weather stations that can help improve the
models.”
Ongoing conversations are essential
as these different groups of people work
together to identify suitable questions to
ask of the model and the data to aid in
decision-making. “You have to be able to
bridge the realities of the model to the kind
of information that the user can work with,”
Walsh said.
Building the dynamically downscaled
climate model may have been a slow process
for Alaska, but the effort is moving in the
right direction. This work is a foundation
upon which more challenging, real-world
problems can be placed to frame our approaches to future climate change adaptation
in Alaska.

A background in weather and
climate, as well as experience with
the geography of Alaska, helps the
team figure out what to do about
discrepancies in the model when they
come up. (UAF photo by JR Ancheta)
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iarc.uaf.edu
907-474-6016
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Cover: A winter sun casts an orange glow
over Fairbanks. (UAF photo by JR Ancheta)

