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For more information e-mail mbrubaker@anthc.org
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Total Change in Mean Annual Temperature (°F), 1949 - 2009
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Alaska Climate Research Center Geophysical Institute, University of Alaska Fairbanks



The warm season is longer
More extreme warm days and fewer extreme cold days
More rain and less snow
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To assist the tribal health system in understanding
effect, raise awareness and encourage strategies and
responses that protect public health.

How can we minimize risk and maximize benefit?




Injury Water Security






Annual Number of Storms at Barrow Alaska, 1950-2004
(northernmost town in the United States)

Open Water/Thin Ice Mostly Thick Ice
- 5.year average w— S-year average
=~ Annual data - Annual data

25

N
o
1

-
o,
4 1

:
e
7))
N
o
b
@
Q0
=
=
P

-
o
aad

()

a )
&> F
Year

The number of coastal storms has generally increased as the amount of ice along the coast has decreased. This increase
threatens commercial activity and communities in Alaska. The blue line indicates the annual number of open-water storms,
those occurring in primarily ice-free water (July to December). The purple line indicates the number of storms occurring
when thick sea ice is present (January to June). The black and green lines are smoothed using 5-year averages. Image

Reference: University of Alaska~  National Climate Assessment



Mean Annual Soil Temperatures at 1 m Depth
ALASKA 2000-2009

GIPL1.3 Permafrost Model

o Copyright©2009 Permafrost Lab, GI, UAF




Mean Annual Soil Temperatures at 1 m Depth
ALASKA 2050-2059

GIPL1.3 Permafrost Model

Copyright©2009 Permafrost Lab, GI, UAF




Photo by Ben Jones
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Anchorage Daily News Nunatsiaq Online
Greenland Telegraph Alaska Dispatch
Iceland Review Norway Post
Yle Finland
irbz Daily News Miner
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Circumpolar Climate Events Map - A
January 2014 B

This map provides an overview of climate-related or |
potentially climate-related events occurring in the S
circumpolar north.The map is hosted by the Alaska

Native Tribal Health Consoriium (ANTHC), Centerfor —
Climate and Health and is based on published reporis,
articles in the press, and local observations. To

receive updates or to be included in our weekly

Climate and Health E-News, visit our website. You

can Google us at "Center for Climate and Health". ‘
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1. Community Scale Assessment
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Climate Change in Nondalton, Alaska

Strategies for Community Health

\*

I ANTHC Center for Climate and Health




Average Monthly Temperature for Pilot Point, Alaska
Historical PRISM and 5-Model Projected Average, Mid-Range Emissions (A1B)
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W Due to variability among climate models and among years in a natural climate system, these graphs are useful for examining trends over time, rather than
d for precisely predicting monthly or yearly values. For more information on derivation, reliability, and variability among these projections, please visit
www.snap.uaf.edu.
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Average Monthly Precipitation for Nondalton, Alaska
Historical PRISM and 5-Model Projected Average, Mid-Range Emissions (A1B)

[- 1961-1990 9 2010-2019 @ 2040-2049 @ 2060-2069 @8 2090-2099 J
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N A P Due to variability among climate models and among years in a natural climate system, these graphs are useful for examining trends over time, rather than
\., for precisely predicting monthly or yearly values. For more information on derivation, reliability, and variability among these projections, please visit

www.snap.uaf.edu.

IS

Total Precipitation (in)

o



Sea Level Trends
mmifyr (feeticentury)
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The 2007 line on the image indicates where Newtok, Alaska’s shoreline had eroded to by 2007.
The other lines are projected assuming a conservative erosion rate of 36 to 83 feet per year;
however, Newtok residents reported a July 2003 erosion rate of 110 feet per year. Image
Reference: U.S. Army Corps of Engineers1l National Climate Assessment
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Photo by Mike Brubaker — Simulation by Moses Tcheripanoff
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Glaciers are melting.
Ice is thinner and a shorter ice season.
Wildfires are more frequent.

Landscapes which were mostly cold and quite resilient,
are becoming increasingly warm and fragile.










Outbreak of Vibrio parahaemolyticus
Gastroenteritis Associated with Alaskan Oysters

“This investigation extends by 1000 km the
northernmost documented source of oysters
that caused illness due to V.
parahaemolyticus. Rising temperatures of
ocean water seem to have contributed to one
of the largest known outbreaks of V.
Parahaemolyticus in the United States.’

Joseph B. McLaughlin, M.D., M.P.H., Angelo DePaola, Ph.D,
Cheryl A. Bopp, M.S., Karen A. Martinek, R.N., M.P.H., Nancy P. Napolilli, B.S.,
Christine G. Allison, B.S., Shelley L. Murray, B.S., Eric C. Thompson, B.S,,
Michele M. Bird, M.S., and John P. Middaugh, M.D.

’

ABSTRACT

BACKGROUND
Vibrio parahaemolyticus, the leading cause of seafood-associated gastroenteritis in the
United States, typically is associated with the consumption of raw oysters gathered
from warm-water estuaries. We describe a recognized outbreak of V. parahaemolyticus
infection associated with the consumption of seafood from Alaska.

METHODS
After we received reports of the occurrence of gastroenteritis on a cruise ship, we con-
ducted a retrospective cohort study among passengers, as well as active surveillance
throughout Alaska to identify additional cases, and an environmental study to identify
sources of V. parahaemolyticus and contributors to the outbreak.

RESULTS

Of 189 passengers, 132 (70 percent) were interviewed; 22 of the interviewees (17 per-
cent) met our case definition of gastroenteritis. In our multiple logistic-regression analy-
sis, consumption of raw oysters was the only significant predictor of illness; the attack
rate among people who consumed oysters was 29 percent. Active surveillance identi-
fied a total of 62 patients with gastroenteritis. V. parahaemolyticus serotype O6:K18 was
isolated from the majority of patients tested and from environmental samples of oys-
ters. Patterns on pulsed-field gel electrophoresis were highly related across clinical and

From the Division of Public Health, Alaska
Department of Health and Social Services
(.B.M., KAM., J.P.M.); and the Alaska De-
partment of Environmental Conservation
(N.P.M., C.GA., 5.L.M.) — both in Anchor-
age; the Food and Drug Administration,
Gulf Coast Seafood Laboratory, Dauphin
Island, Ala. (A.D.); the Centers for Disease
Control and Prevention, Mational Center
for Infectious Diseases, Atlanta (C.A.B.,
M.M.B.); and the Washington State De-
partment of Health Public Health Labora-
tories, Shoreline (E.C.T). Address reprint
requests to Dr. McLaughlin at the Division
of Public Health, Alaska Department of
Health and Social Services, 3601 C 5t.,
Suite 540, Anchorage, AK 99503, or at
joe_mclaughlin@health.state.ak.us.

M Engl | Med 2005;353:1463-70.
Copyright € 2005 Massachusetts Medical Sodety.






June 2005 - Community water source disappears in Kwigillingok
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Source Drinking Water Challenges
Changes to an Arctic Tundra Lake

Center for Climate and Health

Michael Brubaker. Alicia Rolin, Jacob Bell, John Warren
CCH Bulletin Mo. 2, October 19, 2009

This poper reports an o special heoithy cancern identified in Point Hope, Alosko during o recent Cimote
and Heolth Assessment: disruption of drinking woter trectment fnfluenced By fempercture driven
increcses in organic material in on Arcic fundre lake. Blooms of arganic moteniol have been observed in
the post in the source water lake in Point Hope, bt condifions hawe been extreme ower the last two
years. [fworm tempenatunes condinee, arganic blooms will become o reocturming probiem for Poiat Hope
and other communities that depend on fwndre lakes for their water supply. Anolysis of sowrce woter
chemistry and hiology is recommended, o5 B on anolysis of possible odaptive operational procedres or
design modificotions thot could improve woter system efficency.

introduction

In May of 2005, the Alaska Native Tribal Heakh Corsortium [ANTHC] performed a Cimate and Health
Azsezsment in Point Hope, Alaska. It was performed by ANTHC's Cemter for Cimate snd Health in
partnership with Maniilsg Assooation, the regional trisal health consortium for Hortfeest Alssi, and
the Morth Slope Borough. The purpose of the asseszment was to record local observations related to
climats change and to explore adaptive stmtegies for community health. The purpose of this paper is to
identity wulnerabilities and raise swarensss about an =menging environmental health issue, and to

id=ntity potentizl sdaptation strategies,

Background

Poirt Hope is an Inupiat community of abowt 700 residents. 1t is located on & gravel spit extending out
imta the Chulichi Sea. It is the furthest point west in the Northawsst Arctic, roughly kalf way betwesn
Eotebuwe and Barrow on the Morthwest &rctic Cosst. The cimate is archic and snnusl tempersture
ranges from -25°F to 7E'F. Precipitation iz ght, 10 inchas annually, with 8 cumwiative annusl snowfall of

about 36 imches. The Chukchi Sea is ice-free from late June untidl mid S=ptember (AK Division of

Community Aceooacy, 2009,



Health Effects of Climate Change in Alaska
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Local Envireonmental Observer (LEQ) Network Map — LEQ welcomes our new netwaork members from the lnuvialuit Settlement
Resion of Canada. You can see our new Inuvialuit Resional map aswell 25 regional maps from Alaska st our website. Visitour
archives and follow usan Facebook

Climate Eventsin the Circumpolar Morth — in Algska: thousands of walrus come ashore in Point Lay, 2 mysterious algal bloomin
Homer, and the Forty Mile caribou herd crosses the Yukon River for the first timein memory. in Coanoda: game managers close
caribou hunt to prevent unmanaged harvest of Forty Mile herd, starfish continue to die near Vancouver, north bound grizzlies
sattling at Cambridge Bay, and polar bears attacking dogs in Arviat. [n Sweden: jelly fish have caused shut downofone of the world's
largest nuclear power plants. ANTHC

What's that brown algae floating in Kachemak Bay? October 6, 2013. A brown sludgy plankton bloom is raising concerns on how
it may impact the delicate filtration systems of shellfish and other marine life. The plankton from the group Gymnodinium is
described asfour or five feet deep in its most concentrated areas. Though MOAA, a5 part of the federzl government shutdown, is
banned for the moment from continuing the planktoninguiry, the Kachemak Bay Research Reserve ison the job conducting
phytoplankton sampling with residents all around the Bay. Homer Tribune

Creadly tric may cause mass extinction of marine species Octoberd, 2013, Marine scientists warn that a deadly combination of
warmer temperstures, acidificationand decreasing oxyegen levels are a2 looming threat to the survival of the world's oceans. "We are
entering an unknown terricory of marine ecosystemchange, and exposing organismsto intolerable evolutionary pressure,” scientists
with the International Programme on the State ofthe Ocean (IPS0), wrote in the most recent report. Arctic lournal

Arctic coastlines threatened by melting permafrost October 5, 2013, Approximately 34 percent of the world's coastlines are coverad
parmafrost, which absorbsthe impact of ocean waves and protects agsinst coastzl erosion. 522 ice helpstoo, by blocking wawes from

the shore. That buffer zone isdisappearing, howewear, and withoutit coastal erosion could accele=te and thresten critical infrastructu
including oil and gas pipelines—in the Arcticand elsewhere. Barents Observer

Eat locally for sustainability globally — Alaska family lives a year off only local foods September 25, 2013, "Thereis a misconception
Alzska can't support its own food needs,” said Saskiz Esslinger, of Anchorage, who with her family trensformed a few hundred square fe




The Eyes, Ears & Voice

LEC

of Environmental Change

Our communities are changing
due to environmental impacts,

climate change and development.

Mconrtonng the anvironmant is important for
undarstanding tha risks and benefits and for adaptation.

Tha Local Environmental Obsarvar (LEQ) Network is
e e A e I T T NI aaTY e e
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We needed a network sensitive to the issues that are important to local
residents, that connected traditional and western knowledge systems.
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Get directions My places

Collsborate m

LEO Network Communities

This map shows the locations of &'l Local
Environmental Observer (LEQ) Network communities.
If you have commenis or would like to add
information, or be removed from the map, you can
contact the map hosts st: anthcleo@anthc.org.
Google us st "LEO Network".
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Akutan, Alaska

Aleknagik, Alasks
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Barrow, Alaska
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Big Lake, Alasks

Brawvig Mission, Alaska FEL_‘[*_‘L_]
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And a tool that would help share the findings



River
Seasonal
Coastal

The focus for LEO is environmental change



Burt Geist — Selawik

Traditional Ecological Knowledge



LEOs — Research Projects



Observations can be from anyone in the community.




LEOs and decisions



LEO Program Growth — 2012 to 2013

Members Communities Observations
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Local Environmental Observer (LEO) Network

ALASKA NATIVE TRIBAL HEALTH CONSORTIUM

leaders in life care

Northern communities are changing due te environmental impacts, climate
change and development. Monitoring the envircnment is important for
understanding the risks and benefits and for adaptation, The LEOs are the
eyes, ears and voice of environmental change in cur communities.

Ve LIRGE alk race

Sagtemoer 2013 w

Catagary Maze
Ar Dusiy v (&

Alaian & Frioiiet 51w [Gg

Smads fagion Mazs
VaUR SeTiemen: W @

We are tribal professionals who apply traditional knowledge, western B, e
science and technology to document unusuazl plants and wildlife, extreme
weather, erosion, flooding, droughts, wildfire and other events that can
threaten food security, water security and community health, Checkout our
LEO monthly maps, and other links to learn more, To view the LEO
Observations Dataset, ¢ ccoe-s,

taceboor e  YoullTD

revolvermaps
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2013 Total Site Visits = 192,725
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Collaborate EDIT

Explore making custom maps in an interactive
tutorial.

Local Envireonmental Observer (LEO)
Map, May 2012

Lacal Enwironmental Observer (LEDY, by 2012
This map provides 3 monthly record of unusual
or noteworthy events that hawe occumed across ! e - X
Aazka. The purpose is to increase Shishmaref, higy 19, 11:30 Phi, (zea animal)
communication and understanding about our This finged seal was taken in Shishmaref
changing environment and to encourage heatthy Inlet, approximately 3 miles up the staked
ways to adapt. Reports are provided through the trail to 7 mile ice pond. There was no

[ &

network of Local Enwironmental Observers breathing hole presert, the seal had traveled
(LEQY; enwironmental professionals located in from the east of the stakes heading
loc:al or regional tribal organizations across westward. There seems to be a BB size lump
Mazhka. on one of the foream:=, and showing
For more information wisit our site at the Alaska evidence of sores on ane side flipper.
Mative Tribal Health Consortium, Certer for Hopefully thiz seal will bring us closer to
Climats and Health: understanding what may be causing the

_ — illnes= and dizease that our marine W
hittp fwww anthc .orgichsfeesiclimateleo’ bl armemale aee ksins adfeetad b Sseedice

Email: anthcleo @anthe.org

Directions  Search nearby  Sawve to map more

Funded by the Enwironmental Protection
Agency
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Unusual bug found in home (photo)

KIrg G, By & drgech Drusud Insech wers fourd Inalocal
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A good observation provides information about the nature of the event.
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Collaborate ﬂ

Explore making custom maps in an interactive
tutonial.

LEO Hetwork Participants (Please Do
Hot Distribute)

This is 3 private map for LEO Network
Participants. it shows the locations of all LEOs
and has contact information to encourage
collaboration within the network. This map is for
LEO participants only, so please do not
distribute. You can click on the individual icons
to look at LEO information and their photos. If
you have comments or would like to add
information, or be remowved from the map, you
can contact the map hosts at:

anthcleo @anthe.org

Unils ke - 3 Collaborakns - 2,548 dews
Creakd cnJan 24 - By mbrubaker - Updalked Jun 25
Pak M map - | commmenls - KRIL - ~

Moses Tcherpanoff, LEO 01 (photo)

Wasllla LED Banager avl Web Guru, ~Alaska Nalve Triba Hedd
Conorium, S07-725- , Inphetipaoti@anbc o hkeres ks
hal N program 15 ezzenlal ¥ beeplng our communie:

hike Brubaker, LEO 02 (photo)
Arvchverage [ I:Donald Spll LED Manager, Direc ke Commund ly
Ervdrcoment anl Tow ly, Alacka Nalve Tiiba Healh Cornsarlum,

«n s, mbnbaker@anbc.org nkere s i communt iy chary
relak

Hanna Bklund, LEO 03 (photo)
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Robert (Bob) Absher, LEO 04
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Jessica Standifer, LEO 107 (photo) X

Lai | Updalked by mbrubaker on Apr 20

Tyonek, Environmental Coordinator, Native
‘Mllage of Tyonek, 907-583-2111
jessica_s (@ yonek.net

Interest: Members have been catching more
and more deformed salmon in the Cook Inlet
and also more deformed birds (mostly babies).
Our bank by the beach has been eroding, we
‘ have houses on top of the banks and are afraid Vv

Directions Search nearby Save to map more~

Nerthwe
Tetritorm

LEO is also a social networking to exchange information.
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Sharing Observations with technical experts
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LEO - All Observations 2013

This map provides a summary of the observations 4
posted by members of the Local Environmental

Observer (LEQ) Network in 2013. This map is hosted

by the Alaska Native Tribal Health Consortium, Center

for Climate and Health with funding from the EPA and

the Western Alaska LCC. For more information,

google us at "LEO Network".
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2013 LEO Posted (88) Events




2013 Total = 88




“Snow machiner trapped on fast moving sea ice”



“Herd of caribou slowly migrating”



March 7, 2013

“Late winter storm disrupts transportation”
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“Unseasonable chum salmon catch under ice”




“PSP levels rising in Kodiak”



“Ice conditions risky for whaling crews”



“Hot weather raises heat illness concerns”



“Muddy river raises salmon concerns”



“Sinkhole damages Inuvik Mike Zubko Airport”
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“Broad impact from storm in Norton Sound community”
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“Unusually warm December weather”



or [All Cornmunities Map,

OBV ] What is the 5
Observer Date of Observation, S 5|3
No. = time & I link location? ) de |L del c 2 £
ame ime oogle map lin atitude | Longitude ommunit | &
(B000) g8oog P (landmarks) g Y1, |2 Ik
212|228
R
z(5(8/8|2
BOD1  |Toby Anungazuk Ir. 16-Nov-11 nfa Mouith of the Kichavik River 64°36' 08N | -163° 06’ 35"W Golvin
EEE— near Galovin
BOO2 Warren Daniels 27-Dec-11 9:00 AM Elim beach front 647 36" 57°M | -162" 15' 30"W Elim

Klawock Alaska - On a fishing
boat at the cannery. The boat is

BOO3 Brizn Holter Ir., 22-Feb-12 nfa from Klawock and had been 55" 33'08"M | -151" 30" 35"W Klawock
their through the winter.
BOO4  |Gavin Phillip 22-Feb-12 nfa Coastline Kwigillingik 50°51'03"M | -163" 07" 59"W Kwigillingok
BODS  |Tim Greene 02-Mar-12 nfa Coastzl area 59° 21" 33"M | -151° 55" 20™W Manwalek
) ) Seward Hwy, near Mchugh
BOOS  |Oxcenia O'Domin 17-Mar-12 5.00pm Creek 61°01"47"N | -1497 45" 35™W Anchorage
BOO7Y Bruce Wright 20-Mar-12 nfa Behind the village of Akutan 547 08 04"N | -1657 46" 32"W Akutan

All observations are available on the LEO website.
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‘Northern communities seek assistance responding to impacts.

LEO member select, qualify and post their own observations.

For more information e-mail mbrubaker@anthc.org




