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Alaska Is a Big Place, With A Big Range of Climate Types

Alaska Climate Divisions Superimposed
on Lower 48 Climate Divisions
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Division Sq Miles Equivalent Division |Sq Miles Equivalent

Central Interior 112,559 |Arizona Northeast Gulf 23,746  |W. Virginia

West Coast 104,847 |Colorado Northwest Gulf 16,139 [N. Hampshite + Mass.

North Slope 85,566 Idaho South Panhandle 13,332 N. Jersey + Hawai'i

Southeast Interior 73,588 |S. Dakota Aleutians 9,466 [vermont

Northeast Interior 54,853 |Wisconsin Central Panhandle 5,326 Connecticut
Copyright:© 2014, Esri © Brian Brettschneldar E:Z:)lln?: gz,i;;g \l;lv(;/a'rrz:lnr:: North Panhandle 2,115 Delaware
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“What 1s Climate?”’

The slowly varying aspects of the
atmosphere—hydrosphere—land
surface system.

Climate

2
| £
) i

-

-

=

o

-

=

=
=
=
=

-

=

iy
\"-,
s"..






What Is the Climate of Alaska Like Today?

Annual Temperature
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Normal Annual Temperature: 1981-2010 Climatology
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© Brian Brettschneider

800m 1981-2010 norma s

Twitter: @Climatologist49

®

Annual Precipitation
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Normal Annual Precipitation: 1981-2010 Climatology
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Permafrost and Glaciers in Alaska
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Forests of Alaska

~ Fairbanks
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Koppen Climate Classification for Alaska Using PRISM Data j:“

Utqiagvik

Description
|:| Cfb: Marine temperate (year
round precipitation) [2.3%]

- Cfc: Marine subarctic (year
round precipitation) [0.07%]

Dfb: Continental warm
[ summer (year round
precipitation) [ 1.1%]

Dfc: Continental subarctic
B (year round precipitation)
[57.0%]

- Dsb: Continental warm
summer (dry summer) [0.02%)]

- Dsc: Continental subarctic (dry
summer) [16.3%)]

- Dwc: Continental subarctic
(dry winter) [0.9%)]

B EF: Ice Cap [0.5%]
[ |ET: Tundra [21.8%]

Source: PRISM Group e
1981-2010 Normals
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The way that Alaska “looks™ 1s almost
entirely a function of the geology and
the climate.

Rainfall, snowfall, glaciers,
permafrost, tundra, caribou, boreal
forest, rain forest, moose, bears, Dall
sheep, ptarmigan, salmon, etc.



Climate Change Impacts in Alaska

The Climate Determines Where Moose & Caribou Are

They are already moving
In response to a changing
climate.



Climate Change Impacts in Alaska

The Climate Determines Where Salmon Are




Everything we love about Alaska as a
place, Is directly tied to the climate.



How Are We Doing?

Mean Temperature Percentiles

January-December 2019
Ranking Period: 1925-2019
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How Are We Doing?

Alaska, Average Temperature, January-December

= Avg Temperature = 1825-2000 Mean: 28.0°F
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... but 1t’s been cold this month.

NCEP GFS forecast vs CFSR reanalysis @0.5deg 30 day mixed mean
Bun: 23 Jan 2020 18z 23 day hindcast and 7 day forecast

Temperature anomaly 2m (°C)

180 120W 120E

Anomaly global: 0.677K Arctic: 1.123K Tropics: 0.563K Antarctic: 1.421K

(c) Karsten Haustein Climatology for 1981-2010 reference period (5 day running mean) | GISS adjusted
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... but 1t’s been cold this month.

When Did The Top 100 Warmest and Coldest Days in Alaska
(1953-2020) Occur?
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Recent Trends In Alaska: Spring-Summer

‘ Change in Spring High Temps in Last 15 Years (2004-2019)
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‘ Change in Spring Low Temps in Last 15 Years (2004-2019)
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‘Change in Summer High Temps in Last 15 Years (2004-2019)
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Recent Trends 1n Alaska: Fall-Winter

‘ Change in Fall Low Temps in Last 15 Years (2004-2019)
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Change in Fall High Temps in Last 15 Years (2004-2019)
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Warmest Decade Since 1900

NASA GISS Temp: January - December (Warmest Decade)

__________

L. Alaska Fairbanks 2019 (Data Source: NASA).
Ranks are based on 120 years of data. [Since 1900]
Compared to all January - December periods.

1900 1910 1520 1930 1940 1930 1960 1970 1980 1990 2000 2010 2019

Map Showing the Max January - December Time Period.
Percent With Max Value 2019 or later is; 76.8%.




How Are We Doing?

Percent of Earth With Warmest & Coldest Decade Since 1900
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Pre-1900 History of Global Warming Science

Eunice Foote: American scientist discovered that
CO, Is a greenhouse gas that warms the Earth.
Presented at a conference (by her husband) in 1856.

John Tyndall: Irish physicist published papers on
the greenhouse effect starting in 1859.

Svante Arrhenius: Swedish chemist computed the
amount of warming with a doubling of CO, (4°-5°C)
In 1896.



The Greenhouse Effect

Radiated out
to space

Incoming
solar radiation

A Simple Science

- /. / EXxperiment
Absorbed ht atmosphere Global Warming Practical
by greenhouse gases /. -
7 Global'Warming
S radiation from Temperature probes

\ surface
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There are a lot of myths about what does and
does not cause climate change.

https://www.bloomberg.com/graphics/2015-whats-warming-the-world/



https://www.bloomberg.com/graphics/2015-whats-warming-the-world/

Human activities
A

Natural
v

The Science Is Simple

( Carbon dioxide I
Longrived | ethane ——
greenhouse < . o ——
(negative radiative forcing is because
gases Halogenated gases _ some of these gases destroy ozone)
_ Nitrous oxide .-I
Short-lived gases that create I
ozone or create or destroy I"
other greenhouse gases .-'

Aerosols (solid or liquid particles) —4— black carbon (soot)

Change in albedo* due to land use *reflectiveness of Earth’s surface

Changes in clouds due to aerosols I—-
]

Change in energy from the sun

Net total due to human activities _—|

-1 0 1 2 3
«< >
Cooling Warming

Radiative forcing (watts per square meter)



Exxon Internal Climate Projection: 1982

We are here

ATMOSPHERIC CARBON DIOXIDE, PPM (

GROWTH OF ATMOSPHERIC CO2 AND AVERAGE GLOBAL
TEMPERATURE INCREASE AS A FUNCTION OF TIME
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1t’s all about the greenhouse gasses.
Everything else Is noise.



Latest CO, reading: 413 .2() ppm

January 11, 2020
Ice-core data before 1958. Mauna Loa data after 1958.

Latest CO, reading: 413 2() ppm

January 11, 2020
Ice-core data before 1958. Mauna Loa data after 1958.
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Long-Term Temperature Time Series

Temperature of Planet Earth
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The entire history of human civilization has taken place
within a very stable climate.



Major Scientific Organizations Speak
With a Single Voice

American Association for the Advancement of Science
American Chemical Society

American Geophysical Union

American Institute of Biological Sciences

American Meteorological Society

American Public Health Association

American Society of Agronomy

American Society of Ichthyologists and Herpetologists
American Society of Naturalists

American Society of Plant Biologists

American Statistical Association

Association for the Sciences of Limnology and Oceanography
Association for Tropical Biology and Conservation
Association of Ecosystem Research Centers

Outlier
American Association of Petroleum Geologists

BioQUEST Curriculum Consortium

Botanical Society of America

Consortium for Ocean Leadership

Crop Science Society of America

Ecological Society of America

Entomological Society of America

Geological Society of America

National Association of Marine Laboratories
Natural Science Collections Alliance
Organization of Biological Field Stations

Society for Industrial and Applied Mathematics
Society for Mathematical Biology

Society for the Study of Amphibians and Reptiles
Society of Nematologists

Society of Systematic Biologists

Soil Science Society of America

University Corporation for Atmospheric Research



Why Is the Arctic warming so fast?

The Loss of Ice/Snow Is Everything

Sea Ice Extent, 13 Jan 2020 Sea Ice Concentration, 13 Jan 2020
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National Snow and Ice Data Center, University of Colorado Boulder
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Arctic Amplification

NASA GISS Temp: Ave Depart from Normal (C) Jan 2010 - Dec 2019

(c) U. of Alaska Fairbanks 2019 (Data Sol
Based on a total of 120 possible months
using the 1951-1980 climate normal perio
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Global Average is: 0.82 C
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(c) U. of Alaska Fairbanks 2019 (Data Source: NASA).
Based on a total of 120 possible months
using the 1951-1980 climate normal period.
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Analysis of all months between January 2010 and December 2019
Global Average is: 0.82C




Tangible Effects of Changing Climate

In Alaska
Thawing Permafrost Methane Releases
Coastal Erosion Damage to Property
Thinner Ice Safety Hazard for Travel
Increased Wildfires Public Health Issues
More Frequent Droughts Water Shortages / Wildfire
Fewer Snow Days Loss of Recreation
More Ice-on-Snow Events Safety Concern
Receding Glaciers Loss of Tourism $$$
Ocean Acidification Impacts to Commercial Fishing

All of this iIs bad for cultural identity and subsistence.



Climate Change Impacts in Alaska

Science

Massive die-off of Pacific seabirds linked to a

warm-water ‘blob’

# Author: Morgan Krakow © Updated: 23 hoursago £ Published 1 dayago
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Record summer heat that killed
Kuskokwim salmon wiped out at least
100,000 fish in Bristol Bay, scientists
say

. The number of dead or dying common
murre seabirds observed on beaches

(o]
o 00
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How the birds

were found (")
[] Beaches surveyed ‘90

monthly as part of *

a long-term program @

[l Random people
found birds and .
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rehab centers or Columbia

called in reports




Climate Change Impacts in Alaska

Increased Fire Danger With More Thunderstorms
Significant Impact to Tourism

Alaska News

Fighting Alaska’s wildfires cost over $300
million this year

# Author: James Brooks © Updated: December 7,2019 & Published December 7,2019




Climate Change Impacts in Alaska

11 KTVA

VOTE NOW NEWS WEATHER ONLYON 11 CRIME POLITICS LIVESTREAM CONTACT US

Troopers investigating deaths of 3 snowmachiners near Noatak

iy: Angela Krenzien

Alaska State Troopers and Alaska Wildlife Troopers are investigating an incident that left three snowmachiners, including an

T-year-old child, dead near Noatak early Monday morning.



The Future of Alaska



Climate Change Impacts in Alaska

Some Thoughts on Future Temperatures (Freezing Days)
Days Below 32°F
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Climate Change Impacts in Alaska

Some Thoughts on Future Temperatures (Warm Days)
Days Above 77°F

= A

2041-2070




Who In Alaska I1s Addressing Climate
Change?

IAREC International Arctic Research Center

5ACCAP  Alaska Center for Climate Assessment-and-Policy

@) SNAP Scenarios Network for Alaska + Arctic Planning

LAt Alaska Climate Adaptation Science Center

ALASKA COASTAL

@ «-nroresteenter | Alaska Coastal Rainforest Center



https://uaf-iarc.org/
https://uaf-accap.org/
https://www.snap.uaf.edu/
https://casc.alaska.edu/
http://acrc.alaska.edu/

Alaska’s Changing Environment
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Credit: Rick Thoman, Alaska Center for Climate Assessment and Policy.
Data source: NOAA/NCEI
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Smoky days in Alaska, 1952-2019

Days per summer when visibility
is restricted by smoke
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Alaska spruce bark beetle damage, 2015-2018
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Warming across western and northern Alaska, 1969-2018

Temperature trend,

1969-2018
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Adaptation Planning in Alaska

PILOT POINT;

@%komx Adaptation Project

BARROW
i.. 0
ATQASUK e NUIORD
ARCTIC VILLAGE ®
o KIANA e VENETIE
~® SELAWIK “® FORT YUKON
ITE MT.NORTON BAY
JHAKTOOLIK
STUART ISLAND :
NALAKLEET FAIRBANKS
' ST. MICHAEL
AN
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\‘.(‘ AR S ,,,# ‘::.::'1:
KOLIGANS& NONDALTON : 7, - ;
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Dl NGHA ELOGR .-.,-,ff‘
K' o Chugach Regional Resources
‘ Commission Climate Change

Activities
(O) Adaptation Plans, in progress
@ Adaptation Plans, completed
~ Impact Assessments

@ Trainings

@ Workshops & Webinars

Southeast Alaska

_ Climate Adaptation Plan



Alaskans Understand the Climate is Changing

ALASKA ‘ I\T‘al(‘"l.l’;ﬂ"qf‘
- - - ¢ Communication

Public Opinion on Climate Change, 2019 ;

Public opinien data come from the Yale Climate Opinien Maps (YCOM), which are based on a stafistical model that employs natienally representative Climate Change

in the American Mind (CCAM) surveys conducted between 2008 and 2019. The model combines geographic, census, socioeconomic, and political data with CCAM

survey data collected by the Yale Program on Climate Change Communication and George Mason University Center for Climate Change Communication {combined n

= 24,000). For more information about the survey question wording and methodology, please visit YCOM: climatecommunication.yale.edu/visualizations-datalycom-us

Beliefs

Global Warming is Happening

Global warming is caused mestly by human activities

48%
Mast scientists think global warming is happening
65% 50%
Global warming is affecting the weather
Alska — MATANUSKA-SUSITNA BOROUGH, ALASKA

Public Opinion on Climate Change, 2019

Alaska counties

Public opinion data come from the Yale Climate Opinion Maps (YCOM), which are based on a stafistical model that employs nationally representative Climate Change
in the American Mind (CCAM) surveys conducted between 2008 and 2019. The model combines geographic, census, s
survey data collecled by the Yale Program on Climate Change Communication and George Mason University Center for Climate Change Communication (combined n
=24,000). For more information about the survey question wording and methodology, please visit YCOM: climatecommunication yale edufvis:

Risk Perceptions

Worried about Global ‘.-‘.u‘arming . _
Global warming will harm future generations

64% Beliefs
Global warming will harm people in the developing countries Global Warming is Happening
61%
560/0 Global warming will harm people in the US
55%
Alaska Global warming will harm me personally 64% 7
38%

Alaska counties .
Matanuska-Susitna

- Borough, Alask:
Policy Support orough, Alaska .
Alaska average (65%)

Schools Should Teach Global Warming " N
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cioeconomic, and political data with CCAM



But we are a production state,
therefore, we have to choose
production or climate, but not both.
Right?



Alaska Often Looks to Norway as an Example
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Alaska Often Looks to Norway as an Example

Norway pledges to become climate
neutral by 2030

Parliament approves radical proposal of accelerated emissions
cuts and carbon offsetting to achieve climate goal 20 years earlier
than planned

Both Climate Leader and Oil
Giant? A Norwegian Paradox




Where are Carbon Emissions Comlng From?~

Total U.S. Greenhouse Gas Emissions
by Sector with Electricity Distributed

Residential
and
Commercial

Transportation 31%

29%

Industry
30%

o " U.S. Environmental Protection Agency (2019). Inventory of U.S.
‘i"‘ i g , Greenhouse Gas Emissions and Sinks: 1990-2017
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The Business Case for Being Climate
Proactive

Markets

Exxon, Chevron Targeted by Climate-

Activist Investor Group B o e

By Laura Hurst T . .
S e North American Journal of Economics and
December 15, 2019, 3:00 PM AKST Updated on December 15, 2019, 11:49 PM AKS .5 Finance s
wer S5t Volume 47, January 2019, Pages 669-674

» Follow This group targets U.S. companies for the first time

The effects of the fossil fuel divestment campaign

» Resolutions ask companies to align strategy with Paris accord
on stock returns %

LISTEN TO ARTICLE The Dutch activist fund that has filed shareholder resolutions pressuring Dennis Halcoussis & &, Anton D. Lowenberg &
Show more

major oil companies in Europe to take action on climate change has set its
’ 2:18 SidhtS on the u.s https:/fdoi.org/10.1016/j.najef.2018.07.009 Get rights and content
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Abstract

Recent campaigns by environmental activists have placed pressure on institutional

investors to divest holdings of oil, coal and other fossil fuel industry stocks. A
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BUSINESS

World's Largest Asset Manager Puts
Climate At The Center Of Its Investment

Strategy

January 14, 2020 - 3:22 PM ET




Final Thoughts

Climate change Is here.

Greenhouse gas emissions are responsible.

Alaska’s people and economy are affected.

Climate change iIs bad for business.

We can be a producer state AND a climate leader.
Alaskan’s are resilient and adaptive.

Divestment movements and activist shareholders are
a fact of life now. Good optics are good for business.




