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Why the Arctic Matters at All?
Exploring the Implications of the Accelerating Changes in the Arctic for the Rest of the World

Video Source: Howard Ruby at http://www.howardruby.com/index_original.html

How did we get here?

An ARCUS Arctic Research Seminar
Dr. Robert W. Corell Professor, University of the Arctic, Adjunct Professor, University of Miami, and Principal, Global Environment and Technology Foundation



800,000 Years of Carbon Dioxide Levels
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The “Language” of Climate Change is to Measure 
the Effects of Global Changes in Carbon Dioxide 

by Stating: parts per million or 
the Effects of Global Changes in Carbon Dioxide 

parts per million or simply ppm, 

Max 300 ppm with Mean Value of about 270 ppm
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The Average Slope of this rise in 
CO2 is about 0.002 ppm/year

The Average Slope of this rise in CO2
is now about now 2 to 3 ppm/year

This is now a one thousand-fold increase 
in the rate of global CO2 Emissions

How did we get here?

Major 
Change 
1750 to 

2014

Now 410 ppm
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Annual Global CO2 Emissions 1751

Global Population: ~ 790 Million

!"#$%&''&()$&)$*!+*



A short movie starts in 1751, the beginning of the industrial 
revolution, to depict the annual global CO2 emissions to 2014 
as the world adopted fossil fuels as it’s primary energy source, 

beginning with coal, then to oil, and ultimately natural gas.  

Source: Global Carbon Project 

Note the 
Year

Note the 
Emissions
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Annual Global CO2 Emissions 1751 to 2010
Note beginning in England
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Annual Global CO2 Emissions 2015

2016 Global Population: ~ 7.5 Billion (Today)
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are globally mixed!



Fate of Anthropogenic CO2 Emissions (2016 Data)
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Global Carbon Project 2010; Updated from Le Quéré et al. 2009, Nature Geoscience; Canadell et al. 2007, PNAS
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the possibility of extinction.
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Why do changes in 
the Arctic matter to 

the rest of the world?
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What is happening in
the Arctic that is so

important within the Arctic
and for the rest of the world?and for the 

B
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Sea Level Rise
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1. Thermal Expansion of Seawater: As the water gets 
warmer, the ocean surface moves upward.

2. The Melting of Land-Based Glaciers: As icebergs or 
glacial melt water runs off, the sea will rise accordingly.

3. Landmass Subsidence; The local upward or or 
downward movement of landmasses that are responding to 
release of the heavy weight from past ice age glaciers 
melting. 

4. Changes in the Local Ocean Currents Impacts Local 
Sea Level: As the Gulf Stream or other local ocean 
currents past the coastline, it will change the local sea 
level, particularly upward as the current slows.

The Changes in Local Sea Levels are 
Composed of Four Factors:  

warmer, the ocean surface moves upward.
Based Glaciers: As icebergs or 

glacial melt water runs off, the sea will rise accordingly.glacial melt water runs off, the sea will rise accordingly.glacial melt water runs off, the sea will rise accordingly.

warmer, the ocean surface moves upward.
As icebergs or As icebergs or 

glacial melt water runs off, the sea will rise accordingly.

Let’s look a 
calving of glaciers



Glaciers as they move to the coast, 
they calve icebergs, which 

immediately raises global sea level.
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What happens at the What happens at the 
Glacier face?



The glacier calves large icebergs, which 
immediately raises global sea level. The 
face of the glacier moves in response to 

temperature changes !
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Ilulissat Glacier: Scale is ~ kilometer across the face and ~800 meters high

September 2015, the September 2015, the 
largest calving of a largest calving of a 

glacier was recorded



Glaciers as they move to the 
coast, they sometimes calve 

very large icebergs.
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Video of this very Video of this very 
large calving in 2015



The Extreme Ice Survey (EIS) team filmed the largest ice calving event ever recorded, which took place in September of 2015 in the Ilulissat Icefjord



The Iceberg Field in the Ilulissat Icefjord (August 2016)

Another way the melting Another way the melting 
glacier feeds sea level.



This very large iceberg is 
very likely an iceberg 

from the major calving 
event of September 2015!  

About 100 Meters
Over 1 Km



Melt Water Ponds and Channels: Greenland Glacier August 2016

Melt Water Channels 
Establishing Melt Ponds



Moulins Channel Surface Melt Water to the Sea



Melt Water and Moulin on the 2017 Greenland Glacier

Melt Water Channels
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Sea Level

An Overview of the Last Ice Age
20,000 Years Ago

The Lowest Recent Global Sea Level Minimum Occurred about
20,000 Years Ago, about 390 ft below the Current Global Sea Level



What is happening in
the Arctic that is so

important within the Arctic
and for the rest of the world?and for the 

B
and for the rest of the worldand for the 

Sea Level RiseSea Level Rise
B Opening of the Seaway
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The opening of these seaways has caused a The opening of these seaways has caused a 
dramatic shift in interests in 

The opening of these seaways has caused a The opening of these seaways has caused a 
dramatic shift in interests in dramatic shift in interests in natural resource natural resource dramatic shift in interests in 

development 
dramatic shift in interests in dramatic shift in interests in natural resource natural resource dramatic shift in interests in 

development development along with the 
natural resource natural resource natural resource natural resource natural resource natural resource 

along with the along with the prospect of development development along with the along with the development development along with the 
international marine shipping 

prospect of prospect of prospect of prospect of prospect of prospect of prospect of prospect of along with the along with the prospect of prospect of 
international marine shipping international marine shipping international marine shipping routes 

prospect of prospect of prospect of prospect of prospect of 
routes routes within international marine shipping international marine shipping routes routes international marine shipping international marine shipping international marine shipping international marine shipping 

and across the Arctic Ocean basin. 
within within routes routes within 

and across the Arctic Ocean basin. and across the Arctic Ocean basin. and across the Arctic Ocean basin. Korea, and across the Arctic Ocean basin. 
China and Japan have increased 

and across the Arctic Ocean basin. and across the Arctic Ocean basin. Korea, Korea, Korea, Korea, and across the Arctic Ocean basin. 
China and Japan have increased China and Japan have increased substantially China and Japan have increased China and Japan have increased China and Japan have increased China and Japan have increased substantially substantially China and Japan have increased China and Japan have increased substantially 

their interest in these issues.
In 2015 a total of 5.4 million tons of goods and project 
cargo were transported on the NSR, up from about 4.0 

million tons in 2014 and 3.9 million tons in 2013. 



Source: Arctic Council AMSA Report

There have been 
modest increases 

in shipping in 
recent years!



The Potentials for an Arctic Opening to the 
Global Economic System

Adapted from L. Brigham IMO Presentation 2014

B Trade: Trans-Arctic trade is seen as the most important 
prospect for socioeconomic development for the Arctic.

B Estimated Arctic Hydrocarbons: Natural Gas (30% of 
global) & Oil (13% of global).

B Hard Minerals: Palladium (40% of global), Nickel (22% 
of global), Diamonds (20% of global), Platinum (15% of 
global), Zinc (10% of global.)

B Rare Minerals: Rare Earths (25% of global), 
B Commercial Fishing (10% of global).
B Marine Tourism: The industry is growing and will have 

substantial potential with socio-economic consequences.

High 
Interest
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Sea Level RiseSea Level Rise
B Opening of the SeawayOpening of the SeawayOpening of the Seaway
B

Opening of the SeawayOpening of the Seaway
Weather ExtremesWeather Extremes

Why Weather Extremes



Some Weather Trends with Global Implications

B Stronger Hydrological Cycle: A stronger hydrological cycle 
will lead to more water per storm across the globe. US has seen a 
30% increase in intense rain storms over the past few decades, even 
though the total increase in precipitation is only a 2%-3%.

B More Frequent Extremes: Recent observations show more 
frequent extremes across the globe, what were previously observed as 
1-in-100 year events, now appear to be 1 in 20 year events or even 
more frequent.

B More Heat Extremes: Heat extremes will have a significant effect on 
crop production has been well documented with the likelihood of 
more hot days with record heat and less precipitation, hence crop 
yields are more vulnerable. 





Climate changes appears to increase the north-south range of the Jet Stream 



Climate Changes Appears to Increase the North-south Range of the Jet Stream 

Very cold 
Arctic air is 

drawn 
southwards

Very cold 
Arctic air is 

drawn 
southwards

Moving further 
southward more 

often and slowing, 
even sometimes 
locking into a 
fixed position

Warmer air from 
the south is 

drawn 
northward, often 

further 
northwards
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Opening of the SeawayOpening of the Seaway
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B Ocean Acidification
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The increase in CO2  over ocean over the past 100 year has 
lead to a 30% increase in acid levels of seawater, a level 

that has not existed for over 65 million years!

This reality can significantly modify and severely alter the 
marine biota and disrupt the oceanic food chain. 

Increases in Carbon Dioxide in the 
Atmosphere Acidifies the Oceans

Simply, the oceans are becoming more acidic!



Ocean Acidification is Accelerating
A recently published analysis projects 
that changes in the acidification of the 
deep ocean may exceed anything seen 
in the past 65 million years. Andy 
Ridgwell, et al Nature Geoscience, 14 
February 2010

A recently published analysis projects A recently published analysis projects 
that changes in the acidification of the that changes in the acidification of the 

deep ocean may 
that changes in the acidification of the that changes in the acidification of the 

deep ocean may deep ocean may exceed 
that changes in the acidification of the that changes in the acidification of the 

exceed exceed anything seen in deep ocean may deep ocean may exceed exceed exceed anything seen in anything seen in 
the past 65 million years. 

Andy Ridgwell, A. et al Nature Geoscience, 14 February 2010

Ocean Acidification is Accelerating



ICELAND SEA: This pH rate is 
about 70% faster than the 
increases in the global mean ocean 
acidity levels. These increases have 
been observed  over the past 100 
years.

NORWEGIAN SEA: This pH rate 
is about 200% faster than the 
increases in the global mean ocean 
acidity levels. These increases have 
been observed over the past 100 
years.
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Projected Acidified Levels 
later this Century will affect 
the Viability of this Species.

B Pteropods are abundant throughout the oceans that are sometimes referred to 
as the “potato chips of the sea” because of their importance as a food source for 
so many species, including salmon and other commercial and sport fisheries.

B Pteropods are very sensitive to the changes acidification levels projected for 
the decades ahead.  

B North Pacific salmon depend heavily upon Pteropods for food. Pteropods are 
about 50% of the diet of juvenile pink salmon. The North Pacific salmon 
fisheries provided three billion dollars worth of personal income to fishermen 
and others in 2007, and supported 35 thousand jobs in just the harvesting and 
processing of the fish. 

B Many commercially important fish species that feed on Pteropods, all of which 
are projected to risk collapse if Pteropod populations decline do to ocean 
acidifcation levels. 



Avoiding Dangerous Climate Change (Turley et al 2006)Avoiding Dangerous Climate Change (Turley et al 2006)

Ocean Acidification
What are the prospects for the coming decades?

2100

Now

!The Projected Drop in Ocean pH is Unprecedented: Research projects that by 2100 the 
global ocean is likely to experience a 0.3 drop in pH, which will move the ocean toward 
levels in acidity that have not been documented for at least 65 million years.

!Human Consequences of pH Change: A drop of just 0.1 pH units in human blood pH can 
result in profound health consequences, including seizures, heart arrhythmia, or even coma. 

Ocean Acidification 
“What are the Prospects for the the 21st Century?”
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B Ocean AcidificationOcean AcidificationOcean Acidification
B Thawing PermafrostThawing PermafrostThawing PermafrostThawing PermafrostThawing Permafrost
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Methane Bogs in Siberia



Trends and Patterns of Permafrost Thawing in 
the Circumpolar Arctic



One storm moved the 
shoreline inward 125 feet

Thawing 
Permafrost.



B Permafrost regions cover about 25 percent of the 
northern hemisphere's land; 

B A release of only 1% of this reservoir would 
more than triple the likelihood of triggering 
abrupt climate change;  

B The release of CO2 and methane will persist up 
to a hundred years (30 to 95 years) even if 
emissions of CO2 stops; and

B CO2 has a Global Warming Potential (GWP) 
of 1, whereas Methane (CH4) is estimated to 
have a GWP of 28–84 over 100 years and has a 
lifetime in the atmosphere of 12 yrs.



“The breakdown of methane hydrates due to 
warming climate is unlikely to lead to 

massive amounts of methane being released 
to the atmosphere, according to a recent 
interpretive review of scientific literature 

performed by the U.S. Geological Survey.”

The Arctic 
Imperatives



Taking Knowledge to Action: An Opportunity to Build on the 
recent Study by the Council on Foreign Relation

The Council on Foreign Relations just 
released a report to the new 
Administration. An Independent Task 
Force Report titled:
Arctic Imperatives: Reinforcing U.S. 
Strategy on America’s Fourth Coast

Co-Chairs:
Christine Todd Whitman
Admiral Thad Allen

Global Trends 
2030



B Global Climate is Warmer, 
B Fisheries are Likely to Change,
B Shipping & Tourism to Increase,
B Global Sea Level to Rises for Centuries,
B Ocean Circulation Appears to be Disrupted,
B New Weather Patterns are Emerging, and
B Geopolitics Shifts are Emerging.

A Summary of the Global 
Consequences

of a Rapidly Changing Arctic

These have Serious Set 
of Consequences



CO2e
Concentration 
in the global 
atmosphere

The dashed
lines show the

5 - 95% 
probabilistic 

range

Source: Stern Report 2007 
for the UK Parliament

Levels of Impacts 
and Probabilities for 

a Range of 
Temperature 

Increases (0 to 5 oC)

At the current rate of 2-3 
ppm/yr, the mean value of 
emission is likely to be in:

2050 about 500 ppm CO2e

2075 about 550 ppm CO2e

2100 about 625 ppm CO2eabout 625 ppm CO2e

This is a mean 
global surface 
temperature of 
3.5 Degree C 

Unpresedented Impacts 
and Consequences
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Based on projected BAU 
demand for fossil fuel 
energy, is is projected 
that we will reach 2 

degree C by about 2040



Recent Global Trends 
and Socio-Economic 

Changes that are likely to 
have Significant 

Consequences for the 
Arctic Region and the 

World at Large!

We also will live in a 
remarkably different world



Global Trends 
2030



B Majority of world's population won't be 
impoverished. 

B Middle classes will expand in most 
countries. 

B Individuals will move into the middle 
class as they seek and demand 
sociopolitical change and increase their 
demand for consumer goods. 

“Quadrennial Global Trends 2030 Report” 
A report prepared every four years by the U.S. the intelligence community.
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B Demand for resources will increase owing to an 
increase in global population from 7.5 billion today 
to about 8.5 billion by 2030 and 9.7 billion by 2050 
(UN Projections as of 2017).

B Demand for food projected to rise by ~ 50 percent 
and energy by ~ 45 percent over the next 15-20 
years. 

B Nearly half of the world’s population will live in 
areas with severe water stress. 

B The main questions: will there be more effective 
management, broader technology access and use, 
and adequate governance mechanisms.

“Quadrennial Global Trends 2030 Report” 



Global Trends 2035 is a publication 
of the National Intelligence 
Council

The National Intelligence Council 
(NIC) conducts a major assessment 
every four years for the U.S. 
President and Congress to identify 
the trends in the global geopolitical 
scene and to articulate the choices 
that are likely to shape the world 
over the next two decades or so. 

Global Trends 
2035



Global Trends and Key Implications Through 2035
Perspectives from “Global Trends 2035: The Paradox of Progress”.

B The rich are aging, the poor are not: Working-age populations are 
shrinking in wealthy countries, China, and Russia, but growing in 
developing, poorer countries.

B The global economy is shifting. Weak economic growth will persist 
in the near term. The major economies will confront shrinking 
workforces and diminishing productivity gains. 

B Technology is accelerating progress but causing discontinuities. 
Rapid technological advancements will increase the pace of change 
and create new opportunities but will aggravate divisions between 
winners and losers.

B Ideas and Identities are driving a wave of exclusion. Growing 
global connectivity amid weak growth will increase tensions within 
and between societies.

pace of change 
and create new opportunities but will aggravate divisions between 

and Identities are driving a wave of exclusion. Growing 

and create new opportunities but will aggravate divisions between 

Growing 

and create new opportunities but will aggravate divisions between 

and Identities are driving a wave of exclusion

Trends are more 
Paradoxical



Global Trends and Key Implications Through 2035
Perspectives from “Global Trends 2035: The Paradox of Progress”.  (Continued)

B Governing is getting harder. Publics will demand governments 
deliver security and prosperity, but flat revenues, distrust and 
polarization will hamper government performance.

B The nature of conflict is changing. The risk of conflict will 
increase due to diverging interests among major powers, an 
expanding terror threat, continued instability in weak states, and the 
spread of lethal, disruptive technologies.

B Climate change, environment, and health issues will demand 
attention by nations around the world. A range of global hazards 
pose imminent and longer-term threats that will require collective 
action.

B The Bottomline: These trends will converge at an unprecedented 
pace to make governing and cooperation harder and very likely to 
change the nature of power and fundamentally altering the global 
landscape. 

instability in weak states, and the 

A range of global hazards 

instability in weak states, and the 

change, environment, and health issues will demand 
A range of global hazards 

term threats that will require collective 

instability in weak states, and the 

change, environment, and health issues will demand 
A range of global hazards 

term threats that will require collective 



The Key Goal of the UNFCCC:  
B UNFCCC’s Article 2 goal is in two key sentences:
!“Stabilization of greenhouse gas concentrations in 

the atmosphere at a level that would prevent 
dangerous anthropogenic interference with the 
climate system, and 

!Such a level should be achieved within a time frame 
sufficient to allow ecosystems to adapt naturally to 
climate change, to ensure that food production is not 
threatened and to enable economic development to 
proceed in a sustainable manner.”

The 1992 Earth Summit Addressed Climate Change 



B Strengthen Global Response and to Provide a Foundation for 
Future Actions: Paris Agreement aims to strengthen global 
response to climate change.

B Increase the Ability for all Nations and Societies to Adapt: 
Paris Agreement aims to increase ability to adapt to the adverse 
impacts of climate change. 

B Enable Finance Flows Consistently: Paris Agreement aims to 
make finance flows consistent with pathways toward lower 
greenhouse gas emissions and climate resilient development.

B Reflect Equity and Enable Differentiated Responsibilities: 
Paris Agreement will be implemented to reflect equity and the 
principle of common but differentiated responsibilities.

Source: Co-Chair drafting the Paris Agreement

The Central Purposes of the 2015 Paris Agreement



(+3.5 oC)

(+4.5 oC)

(+2.0 oC)

2050

2100

2030
The delegates from these 188 
UNFCCC nations meet in Paris 
in December of 2015 and 
signed an agreement to reduce 
their carbon emissions from 
fossil fuels and other sources by 
2030, as depicted here, they are 
call: Intended Nationally 
Determined Contribution 
(INDC) 



A few observations from an analysis 
and modeling of the global climate 

system to frame the global responses as 
we as a global family of nations 

implement three fossil fuel emission 
reduction strategies beginning in 2015, 
then 2030 and finally in the late 2030’s. 



B In 2015, Total Global Energy Demand from 
Fossil Fuels was ~14.5 Terawatts. 

B To meet the 2 degree target it is projected 
energy demand would need to be reduced by 
1.5%/year for every year to 2100.

B This means the equivalent of ~220 Gigawatts 
of capacity would need to be replace annually
by alternative energy or increases in energy 
efficiency.

B A typical power plant is about 500 megawatts, 
hence the equivalent of 440 typical power 
plants would need to be replaced/year.  

Data Source: IEA

hence the equivalent of 440 typical power 
plants would need to be replaced/year.  

Data Source: IEA

$350 Billion/yr to
$750 Billion/yr



B In 2030, Total Global Energy Demand from 
Fossil Fuels is projected to be  ~22.0 Terawatts;

B Hence, to meet the 2 degree target it is 
projected energy demand would need to be 
reduced by 3.5%/year;

B This means the equivalent of  ~770 Gigawatts 
of capacity would need to be replace annually
by alternative energy or increases in energy 
efficiency; and

B A typical power plant is about 500 megawatts, 
which means the equivalent of 1540 typical 
power plants would need to be replaced/year.  

Data Source: IEA

which means the equivalent of 1540 typical 
power plants would need to be replaced/year.  

Data Source: IEA

$1.2 Trillion/yr to
$2.4 Trillion/yr



B In 2039, Total Global Energy Demand from 
Fossil Fuels is now projected to be ~26.3 
Terawatts; 

B To meet the 2 degree target it is projected energy 
demand would need to be reduced by 7.5%/year;

B This means ~1973 Gigawatts of capacity would 
need to be replace annually by alternative energy 
or increases in energy efficiency; and 

B Given that a typical power plant is about 500 
megawatts, which means that about the 
equivalent of 3945 typical power plants globally 
would need to be replaced/year until 2100. 

B Data Source: IEA

equivalent of 3945 typical power plants globally 

$3 Trillion/yr to
$6 Trillion/yr

equivalent of 3945 typical power plants globally 
would need to be replaced/year until 2100. 

B

Context for 2016: 
!Global GDP = About $75 Trillion
!EU GDP = About $ 16 Trillion
!U.S.A. GDP = About 18 Trillion
!China GDP = About 11 Trillion

equivalent of 3945 typical power plants globally 
would need to be replaced/year until 2100. 
equivalent of 3945 typical power plants globally 
would need to be replaced/year until 2100. 

Data Source: IEA

Cost is about tens 
times more then 
by acting now!



Some Summary Thoughts Suggest from Paris Agreement: 
B If we do very little to change our energy/economic system demand 

globally, and focus on seriously emission reductions, humankind will 
reach 2 degrees C by 2040 and by 2045 to 2050 if the Paris Accord is 
fully implemented;

B Our scoping studies suggests that if we take global action with in a 
few years, the global costs of doing so are well within the global 
socio-economic systems of the 188 nations of the UNFCCC; but 

B After about 2025 - 2030, this analysis suggests that the annual costs 
exceed these current investments global capabilities of the 188 
nations substantially, which suggests that it is ultimately likely that 
dramatic upheavals in our global economic/energy systems and our 
collective security.

which suggests that it is ultimately likely that 
systems and our systems and our systems and our So, what might 
this mean for us?



The rates of climate and global change are unprecedented will 
likely challenge our collective national and international 

governance strategies and our political capacities for years to 
come. These challenges are at the heart of “Exploring the 

Implications of Bringing Knowledge to Action”



Going Beyond Assessments to take Science, 
Knowledge and Consequences to Action

This is our Science/Knowledge 
Culture and Home 

This is the 
world in 

which we all 
inevitably live!

The Sources of Funding & 
Essential Infrastructure

Knowledge and Consequences to Action
Developing the Knowledge to Understand the Earth’s Systems 

This is the 
world in 

which we all 
inevitably live!

Exploring Ideas to 
“Move Knowledge to 

Action”



Exploring of Science/Knowledge Home
A number of University Presidents are now 
suggesting: 
“Our academic home will increasingly be 
marked by universities that deliberately aspire to 
effect a shift in outcomes through the seamless 
integration of cutting-edge science, technological 
innovation and adaptive management strategies 
focused on an institutional culture that is 
increasingly dedicated to the advancement of the 
academic enterprise and serving the public’s needs 
and interests” The NAS has New Perspectives!

Source: Dr. Michael Crow, President of Arizona State University



Exploring of Science/Knowledge Home
Our National Academy of Sciences, Engineering, 
and Medicine (NAS) concluded that our: 
B “The research enterprise should include and 

integrate disciplinary and interdisciplinary 
research across the physical, social, biological, 
health, and engineering sciences; focus on 
fundamental (i.e., basic), and

B use-inspired research that contributes to both 
improved understanding and more effective 
decision making; and be flexible in identifying and 
pursuing emerging research challenges” 

FG

improved understanding and more effective 
decision making; and be flexible in identifying and 

challenges

FG

Thoughts on ways to 
support policy actions. 



Exploring of Science/Knowledge Home

Cultures all over the world have developed 
different views of nature throughout human 
history where indigenous people use it to 
understand and interpret their natural 
environment: 
B Indigenous people have a broad knowledge of 

how to live sustainably, which is an essential 
element to assessing knowledge and  to 
exploring the implications of bringing 
knowledge to action.

element to assessing knowledge and  to 
ringing ringing ringing 

Thoughts on “Bringing 
Knowledge to Action”



Exploring of Science/Knowledge Home

B Transformational Perspective: Are we, in 
the science community, prepare to join a 
new epoch where expanded knowledge is 
more directly connected with the socio-
economic and human well-being, and needs 
and interests globally and with relevance 
locally for decades ahead?

The challenges of moving knowledge to action



What might we do? 
1. Intellectually and scientifically, all of us understand the 

potential for a future research agenda for our science and 
institutions.

2. The discussion we need to undertake is to clearly articulate 
the community-wide realities and barriers that are likely to 
limit our future during the decade ahead, that become the 
foundation to move knowledge that supports action.

3. We are not well structured within communities and among 
our institutions to address these realities .

4. The ball is in our court. Can we, as a community, organize 
and manage our collective future in ways to meet the 
programmatic and funding challenges we face during the 
coming decades to a science culture that is increasingly 
dedicated to the advancement of the academic enterprise and 
to more directly serve the public’s needs and interests”



A concluding thought from an 80 
year old insightful thought:

“ . . . the idea of the future being 
different from the present is so 
repugnant to our conventional 
modes of thought and behavior that 
we, most of us, offer a great 
resistance to acting on it in 
practice.”

John Maynard Keynes, 1937



Thank You for inviting me to sharing this time with you!

“Beyond Assessments: Science, Knowledge, Consequences to Action”
Exploring the Implications of “Why the Arctic Matters at All?

A<You for inviting me to sharing this time with you!A<You for inviting me to sharing this time with you!A<You for inviting me to sharing this time with you!

A Treat while we move 
to a Q and A Session



Ludovico Einaudi: Italian Pianist and Composer with his Piano in the Ice Field
AB

Piano in the Ice Field
AB

Composer with his Piano in the Ice Field

Now, the Q and A 
Session
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