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As far as climate change is concerned, the 
already apparent impacts in the Arctic may 

well be considered planetary “early warning sig-
nals” for problems yet to manifest in other parts 
of the world. Few in the polar region may need 
further “proof” that global warming is underway; 
many will at least recognize that something 
strange is going on. And yet, to truly engage 
the public and decision-makers on this topic 
is likely to be as challenging there, as in many 
other regions. Far from the northern latitudes, 
removed from the evidence on the ground, 
people are even less concerned with the issue. 
Research suggests that the American public’s 
understanding of climate change is rather 

limited and on several counts erroneous. Even 
those who do understand the issue and show 
great concern do not necessarily translate their 
worries into action. 

This presentation will:
1.	 examine the reasons why scientists have 

had only limited success in getting through 
to the public and to policy-makers with 
their message, 

2.	 look at the impacts of past efforts to 
communicate climate change on the 
audience, and

3.	 suggest strategies for how to improve 
outreach in a way that takes advantage of 
the regional evidence and context.

Lisa Dilling, University of Colorado Boulder

“North to the Future”: Communicating to and 
from the Arctic Front Lines of  Climate Change

Lisa Dilling, Center for Science and Technology Policy 
Research, Cooperative Institute for Research in Environ-
mental Sciences, University of Colorado Boulder, 1333 
Grandview Avenue, 488 UCB, Boulder, CO 80309-0488, 
USA, Phone: 303-735-3678, Fax: 303-735-1576, ldilling@
cires.colorado.edu
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Conservation Strategies for Responding to 
Climate Change

Lara Hansen, World Wildlife Fund 

Climate Change is one of the greatest 
conservation challenges we have ever 

faced. Its effects are seen around the world, but 
nowhere more so than in the Arctic. The ever 
increasing temperatures, the melting of sea ice, 
glaciers and ice shelves, the change in precipi-
tation from snow to rain, and the arrival of new 
species are just some of the many dramatic 
changes we are seeing in this region. 

Additionally, effects in the Arctic further affect 
the rest of the planet through altered physical 
and biological processes. As a result, it is cru-
cial that we develop new conservation strate-
gies to respond to climate change and build 

resilience. World Wildlife Fund supports an 
approach that incorporates four basic tenets:
1.	 Protect adequate and appropriate space
2.	 Reduce all non-climate stresses
3.	 Employ active, adaptive management and 

monitor as you go
4.	 Work to reduce greenhouse gas emissions

Further background on this work can be 
found in our publication, Buying Time: A User’s 
Manual to Building Resistance and Resilience 
to Climate Change in Natural Systems, avail-
able on the web at www.panda.org/climate/
pa_manual. 

Lara Hansen, Climate Change Program, World Wildlife Fund, 
250 24th Street NW, Washington, DC 20037, USA, Phone: 
202-778-9619, lara.hansen@wwfus.org
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Henriette Rasmussen, Greenland Home Rule Government

Greenland Cultural Presentation

Henriette Rasmussen, Greenland Home Rule Government, 
PO Box 1015, Nuuk, DK-3900, Greenland, Phone: +299-
32-20-73, Fax: +299-32-20-73, hera@ia.gh.gl

In her speech at the ARCUS annual reception, 
the Honorable Henriette Rasmussen, Green-

land Minister for Culture, Education, Research, 
and Church addressed how contemporary 
society in Greenland is based on cultural and 
societal traditions, as well as knowledge and 
technology.

The Greenland Home Rule has, in its 25 
years of existence, emphasized the importance 
of Greenland’s involvement and participation 
in research, and several research institutions 
have been built during those years. 

Greenland offers a unique place for research 
on arctic climate change. Established Green-
landic research institutions offer opportunities 
for international collaboration in addition to the 
many research opportunities the physical and 
societal environment of Greenland offers in 
itself. 

Please go to page 72 to read the speech by 
Henriette Rasmussen at the ARCUS annual 
reception. 

Special Presentation
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Ilullisat on the west coast of Greenland is 
one of the most beautiful and unique areas 

in the world. Many glaciers traveling along the 
coast of Greenland and Canada originate here. 
UNESCO declared it a world heritage site in 
2004. 

Ilullisat—A Greenlandic World Heritage Site

Henriette Rasmussen, Greenland Home Rule Government

Henriette Rasmussen, Greenland Home Rule Government, 
PO Box 1015, Nuuk, DK-3900, Greenland, Phone: +299-
32-20-73, Fax: +299-32-20-73, hera@ia.gh.gl
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White Spruce Performance Variation Across 
Latitudes and Altitudes in Alaska

Bjartmar Sveinbjörnsson, University of Alaska Anchorage; Tumi Traustason; Matthew R. Smith; Roger 
Ruess

White spruce performance was assessed 
in paired treeline and forest sites in three 

watersheds in the Chugach Mountains, the 
White Mountains, and the Brooks Range. Soil 
and air temperatures and season length de-
creased with latitude and in the two southern 
mountains also with altitude, while the reverse 
altitudinal pattern was found in the Brooks 
Range. Average wind speeds were lowest 
in the Brooks Range but similar in the White 
Mountains and the Chugach Mountains, al-
though frequency of extreme wind speeds was 
higher in the Chugach Mountains. 

Needle longevity increased with latitude 
but decreased with altitude in two southern 
mountains. Leader death, canopy damage, 
and lateral branch needle loss decreased with 
latitude but increased with altitude in the White 
Mountains and especially the Chugach Range. 
The relationship between diameter and height 
varied between altitudes in the two southern 

mountains but not in the Brooks Range. Tree 
height and density generally decreased with 
altitude but not with latitude. 

Branch extension growth decreased latitudi-
nally and most years it declined with altitude in 
the two southern mountains. In two years out 
of eleven, annual branch growth was greater 
or equal at treeline to that in the forest in the 
southern mountains, while in the Brooks Range 
extension growth was generally greater at 
treeline than in the forest. 

The entire tree branch non-structural car-
bohydrate needle pool size was primarily 
controlled by needle mass and carbohydrate 
concentration—geospatial variation in needle 
production and needle loss affected this pool 
size. The non-structural carbohydrate pool in 
the three youngest annual needle cohorts of 
each tree branch explained 85% of the site 
variation in branch growth across latitudes and 
altitudes.

Bjartmar Sveinbjörnsson, Department of Biological Sciences, 
University of Alaska Anchorage, 3211 Providence Drive, 
Anchorage, AK 99508, USA, Phone: 907-786-1366, Fax: 
907-786-1314, afbs@uaa.alaska.edu 

Tumi Traustason, Department of Biology and Wildlife, Univer-
sity of Alaska Fairbanks, PO Box 957007-7000, Fairbanks, 
AK 99775, USA, Phone: 907-474-5404, fstt@uaf.edu 

 Matthew R. Smith, Department of Biological Sciences, 
University of Alaska Anchorage, 3211 Providence Drive, 
Anchorage, AK 99508, USA, Phone: 907-786-1366, Fax: 
907-786-1314, mreevesmith@yahoo.com 

Roger Ruess, Department of Biology and Wildlife, University 
of Alaska Fairbanks, PO Box 757000, Fairbanks, AK 9775-
7000, USA, Phone: 907-474-7153, Fax: 907-474-6967, 
ffrwr@uaf.edu 
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Synthesis of  Arctic Science at the University of  
New Hampshire

Cameron P. Wake, University of New Hampshire; Jack Dibb; Mark Twickler; Charles Vörösmarty; Richard 
Lammers; Alexander Shiklomanov; Mark Fahnestock; Steve Frolking; Xiangming Xiao; Changsheng 
Li; Michael Rawlins; Marc Lessard; Roger Arnoldy; Larry Mayer; Andy Armstrong; Jim Gardner; Martin 
Jakobsson; Lawrence Hamilton; Cliff Brown

Several different research groups at the Uni-
versity of New Hampshire (UNH) are cur-

rently active in a wide variety of arctic research. 
Over the course of the next few years, we hope 
to synthesize this arctic research to develop a 
broader understanding of change in the Arc-
tic. Brief overviews of areas of arctic research 
excellence are outlined below. More information 
on arctic research at UNH is provided online at: 
http://arctic.unh.edu.

Tracking Atmospheric Transport of 
Contaminants to the Arctic: The arctic tropo-
sphere carries chemicals emitted from natural 
and anthropogenic sources, with many of the 
source regions long distances upwind in more 

populous regions in North America, Europe, 
and Asia. During intercontinental-scale trans-
port to and within the Arctic, these are mixed 
and chemically processed with additional emis-
sions from surface sources in the Arctic (cities, 
forests, tundra, the ocean, and, surprisingly, 
sunlit snow across the entire basin) and with 
air injected from the stratosphere. Many of the 
natural and pollutant chemicals are removed 
from the arctic troposphere by dry deposition 
and precipitation, with snow falling onto glaciers 
throughout the Arctic preserving a valuable 
record of the past composition. Our group has 
advanced the understanding of this complex 
system through airborne and surface-based 

Cameron P. Wake, Institute for the Study of Earth, Oceans, 
and Space, University of New Hampshire, 39 College 
Road - Morse Hall, Durham, NH 03824, USA, Phone: 603-
862-2329, Fax: 603-862-2124, cameron.wake@unh.edu 

Jack Dibb, Institute for the Study of Earth, Oceans and 
Space, University of New Hampshire, 39 College Road 
- Morse Hall, Durham, NH 03824-3525, USA, Phone: 603-
862-3063, Fax: 603-862-2124, jack.dibb@unh.edu 

 Mark Twickler, Institute for the Study of Earth, Oceans and 
Space, University of New Hampshire, 39 College Road 
- Morse Hall, Durham, NH 03824-3525, USA, Phone: 603-
862-1991, Fax: 603-862-2124, mark.twickler@unh.edu 

Charles Vörösmarty, Water Systems Analysis Group, Univer-
sity of New Hampshire, 39 College Road - Morse Halll, 
Durham, NH 03824-3525, USA, Phone: 603-862-0850, 
Fax: 603-862-0587, charles.vorosmarty@unh.edu 

Richard Lammers, Water Systems Analysis Group, Univer-
sity of New Hampshire, 39 College Road - Morse Hall, 
Durham, NH 03824, USA, Phone: 603-862-4699, Fax: 
603-862-0587, richard.lammers@unh.edu 

 Alexander Shiklomanov, Complex System Research Center, 
University of New Hampshire, 39 College Road - Morse 
Hall, Durham, NH 03824, USA, Phone: 603-862-4387, 
Fax: 603-862-0188, sasha@eos.sr.unh.edu 

Mark Fahnestock, Institute for the Study of Earth, Oceans and 
Space, University of New Hampshire, 39 College Road 
- Morse Hall, Durham, NH 03824, USA, Phone: 603-862-
0322, Fax: 603-862-1915, mark.fahnestock@unh.edu 

 Steve Frolking, Complex Systems Research Center, Uni-
versity of New Hampshire, 39 College Road - Morse Hall, 
Durham, NH 03824-3525, USA, Phone: 603-862-0244, 
Fax: 603-862-0188, steve.frolking@unh.edu 

Xiangming Xiao, Institute for the Study of Earth, Oceans and 
Space, University of New Hampshire, 39 College Road 
- Morse Hall, Durham, NH 03824, USA, Phone: 603-862-
0322, Fax: 603-862-1915, xiao@eos.sr.unh.edu 

Changsheng Li, Institute for the Study of Earth, Oceans and 
Space, University of New Hampshire, 39 College Road 
- Morse Hall, Durham, NH 03824, USA, Phone: 603-862-
0322, Fax: 603-862-1915, changsheng.li@unh.edu 
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Vera Alexander
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