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The Alaska Tribal Health System applies a “One Health”
approach recognizing that healthy environment,







Climate change is occurring in Alaska as evident from
the change in mean annual temperature.

Total Change in Mean Annual Temperature (°F), 1949 - 2009
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Climate change is also causing major changes in the environment,
permafrost is a good example. Thawing on the North Slope is causing
coastal erosion.

Photo by Ben Jones




Thawing in communities is causing damage to infrastructure.
Here an arctic pipe in the village of Selawq‘k.
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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?
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Circumpolar Climate Events Map -
January 2014

This map provides an overview of climate-related or
potentially climate-related events occurring in the
circumpolar north.The map is hosted by the Alaska
Native Tribal Health Consortium (ANTHC), Center for
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".
Public - 2 Collaborators - 4,046 views

Created on Dec 18, 2013 + By mbrubaker - Updated 2 days ago
Rate this map - Write 8 comment - KML
&+, 0

Link: LEO Network
Click here to see this month's Local Environmental Observer
Network Observation map. Monitoring the environment is img
for understanding the risks and benefits adn for adaptstion. T
LEOC.

Mild weather helps with Aleutian bird count (USA)
Unslaska, Alaska. Janusry 1, 2014 (birds, weather) The bird
in the Aleutians was also sided by mild westher. Winter is rur
late in Unalsska this year — and that was good news for those

Power shutdown forced by high demand (Canada)
Prince Edward Island, New Brunswick, January 3, 2014 (wes
An emergency power oufage was initisted on Prince Edward
cutting electricity to some business customers in order to pre
bia

Deep freeze challenges Thunder Bay farmers (Canz

Thunder Bay Ontaria, January 3, 2014 (extreme cold, farming
recent stretch of frigid westher has made life difficult for farmd
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Secondly, we began to visit communities and document the
kinds of climate sensitive changes they are experiencing.
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Photo Mike Brubaker



The result has been over a
dozen community scale
reports about climate
change and health effects.

Climate Change in Nondalton, Alaska

Strategies for Community Health

D ANTHC Center for Climate and Health




MRSy ([ Wyl 2, 4. |
The third was training and working with local environmental ™
managers to describe the kind of environmental change they =
| are experiencing, and to connect them with experts who can |

' provide technlcal a55|stance
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of Environmental Change

Our communities are changing
due to environmental impacts,

climate change and development.
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LEO is a free network of environmental and natural
resource professionals. There are over 200 members

from more then 100 communities.
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LEO is focused on observation not structured monitoring.
Participants post observations about environmental change that
is unique or unusual.




Get directions My places ™ cD

LEO Network - January 2014

This map provides observations posted by the Local
Environmental Observers (LEO) Network. For more
information visit our website at the Alaska Native
Tribal Health Consortium, Center for Climate and
Health. Google us at "LEO Network".

Public - 2 Collaborators - 35,973 views

Created on Dec 19, 2013 - By mbrubaker - Updated Feb 24
Rate this map - Write a comment - KML .
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Link: Circumpolar Climate Events Map
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Coastal erosion disrupts bulk fuel farm

Port Heiden, Alaska, January 7, 2014 (erosion, sea ice) Durin
observation for erosion and weather condition, we came acro
yellow fuel headers pipes for our bulk fuel farm. The city has |

What a warm winter season - climate change
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Go¢ .:gle LEO is public. All information is accessible via Google maps.

LEO had 192,725 Google map site visits in 2013.



50’ LEO is community driven. Members decide within their own

4 organizations what is important and appropriate to share.
- |

Nikki Shanigan reviews an observation with tribal
_setincil members in Pilot Point. Photo Mike Brubaker 1



LEO looks at broad environmental effects. Members post
observations on changes to wildlife, plants, weather, landscape
and many other topics.
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Barrow Ice - Photo courtesy of Quinugan Roddy, LEO






LEO is inclusive. Anyone can share observatlons, however the loc
LEO is the go to person who reviews observations before postmg
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Photo Mike Brubaker




LEO connects communities with technical experts. Dr. Hajo
Eicken is a regular collaborator on sea ice observations.
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O provides surveillance for emerging environmental issues.

“tober 13, 2014. Skin illness in white fish “In all the years I've been
hing | never caught any fish like this” Sam Kunaknana, Nuigsut

= - N - - . -
- . .- 0
g - - . y n LR




Google o

[ R R e pe L= I - Dizcolored seal with zores on side flipper
(¢ 3] [phota]
-~ '\“l”,-' Lair | Updaked by mce omdul S
Collaborate EDT . T ~
Explore making custom maps in an interactive -
tutonial. [ﬁ|
Lacal Environmental Ghserver (LEQ) E
Map, May 2012
Local Environmental Observer (LEDY, iy 2012
This map provides a monthly record of unusual -’
or notewarthy ewents that hawe occumed across L rae e
Aaska. The purpose iz to increaze Shizhmaref, by 19, 11:30 Phd, (zea animal)
communication and understanding about our ik Thiz ringed seal was taken in Shishmaref
changing environment and to encourage heakthy "]'l Inlet, approximataly 3 miles up the staked
ways to adapt. Reports are prowvided through the |; trail to 7 mile ice pond. There was no
network of Local Bnvirenmertal Obsenvers breathing hole present, the seal had traveled
[LEDY; environmental profeszsionals lacated in from the east of the stakes heading
local ar regional tribal organizations across westward. There seems to be a BE size lump
Hazka. on one of the forearms, and showing
For more information wisit our site at the Aaska evidence of sores on one side flipper.
Mative Tribal Health Conzortium, Certer for Hopefully thiz seal will bring us closer to
Climate and Heatth: understanding what may be causing the
illnes= and disease that our marine "

Rttp S anthe orgfichsices/climatedaol e L Y U R SR i S SR
Email: arthcleo @anthe org

Funded by the Environmental Protection Directions  Search nearby  Sawve to map more
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P Deer with fur loss in Southeast

Hollls, Alarka, May 1, 2002 dard mammal 5 WWe bave heen seelr
Aka Black-lalled deer wilhlamge pakzhes oTir hargirg tom el t.
bicalles arel bald spolk b slze ofplace mak . Some desr als
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LEO maps include rich content about type of event, local knowledge,
implications, adaptation, resources, photos and video.
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A v Jessica Standifer, LEO 107 (photo)

3 La: | Updalked by mbrubaker on Spr 20
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Explore making custom maps in an interactive
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tutonial. 1@
LEO Hetwork Participants (Please Do E_,’ .....
Hot Distribute) |

This is a 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 - b | ‘g
to look at LEO information and their photos. If L__; 3 ‘

you have comments or would like to add
information, or be removed from the map, you
can contact the map hosts at:

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

anthcleo @anthe.org
Interest: Members have been catching more
) o kit and more deformed salmon in the Cook Inlet
“::'3:]" ;.,”3"'."f',‘}.;.'.Jifi'.""..".f.3,.. pae Sea and also more deformed birds (mostly babies).
IS “:;_ f;:,m';“:m; ey IJS i Our bank by the beach has been eroding, we
g have houses on top of the banks and are afraid ¥

9 Moses Teheripanoff, LEQ 01 (photo)

Warllla LED Ranager vl Web Guru, ~Alazka Nalve Tiiba Heddl
Conrorium, SOT-T20-24595, mpkheipaoti@aniy: o hkres ks
belleve Dl N1 program 12 ezzenlal ¥ beeplrg our communie
TNRC..,

Directions Search nearby Sawve to map mone~

Q hike Brubaker, LEOD 02 (photo)
Arvchorage [ Donald Spll LES Manager, Direchor Commund ly
BEvdrcenent ol Sk ly, Alacka Nalve Tiibal Healh Consorlum
SOT-T20-2454, mbnb ke r@ane org nkeres b2 communt ly chary
relakd bc..

§ taanind fEOBOeY:
e 5500 D, 5 .
LEO is also a social network and members correspond with each other
directly to discuss local concerns and to exchange information.
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LEO is built on open and available web programs and uses social
media. You can find links to our Facebook, flickr and YouTube pages
on our website.

Local Environmental Observer (LEO) Network

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

View LARGE: dick here

Monthly Maps
October 2013 ”

Category Maps
Air Quality -

Alaskz Region Maps
Aleutian & PribilofIsl ~ |Go

Canada Region Maps
British Columbia v |Go

We are tribal professionals who apply traditional knowledge, western
science and technology to document unusual 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 Public Maps, and resource links to learn more. You can view our Related Peges

About LE

observation data on our 2012 and 2013 spreadsheets. About LEQ

LEO communities at (&
a glance, click icon: 3255

Info

iFaé:E:::E @ You TUbe i ® Faces of LEO



- - Photo Mike Brubaker



St. George is located in the Pribilof Islands,
remote communities in Alaska.

ALFUTIAN IS ANDS 750 Air miles from Anchorage
B &
B sy e e # T

Pacific Deean



In September 2012, Aaron Merculief Environmental Manager
and LEO, was presented with an environmental mystery: why

had the harbor turned red? Was the source living or non living,
organic or inorganic? Most importantly as environmental
manager, was the substance harmful?




Aaron went to the St. George harbor and using a point and
shoot camera on a broom stick, took underwater photos and
video of the red substance in the water.
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Aaron went to the LEO webS|te and posted thls

\{ Qo‘i

noticed the redness in the harbor as the water

doesn't get disturbed too much from the weather like
74 the waters around the island. The community ‘
“;: members who brought this to my attention said they : % >
lj’? haven't seen anything like this. It appears the red goo 8=
:!}?:& was only on the surface of the water and no more 9
F&';g that 1 to 1.5 feet deep. The raises concern about

’food safety on St George Aaron Mercullef LEO

Q,.



This is the way the observation post appeared on the LEO —
September 2012 Google Map.

Google -

Get dirsotionc My pizcec ™ oa ¢

LEO - September 2012 -
This map providas 3 manthly recoed of extrems,

unusu3l of notswortny 2vents. Tha purpass Is to
Ncre3se communication and Lnderstanding about our |-
changing envircment and 10 encourags haakny ways

10 233pt N Northam communities. Reports are

providad trough the network of Local Environmental
Observars (LED) locatad In ribal organizations 3croes
Al3ska, For more Informaticn visit odr site 3t the

Al3ska Nativa Tribal Heath Consortium, Canter for
Climatz 3nd Haalth.

Saint George, Haroor, Saptambsr 14,
2012 {2nvircnmentslTood security maring) The
communty mambar whd work around the harbar
noticad 12 redn2es In tha hartor 35 the water
0S2M't g2t disturbed to much from the waathar
lna th2 Watsrs sround th Igiand (St G2orgs). -
Tha community membzrs ‘who brought this % my
attention s3ld ?hay havan't e2en 3nything k2 this. |
1t 3ppaars the r2d goo was ony on the surface of =
e wa3tar ang no mara that 110 1.5 1288 deep. Thel
ralese concam 3bout food safsty on St George. |
Asron Merculef, LEO

Diractions  Search n2arby  Savetomsp  more-

Red coloraa water abesnved I naror io0)
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Aaron collected water samples from the harbor and then
used the only microscope available on island for analysis ...

It was a microscope he found in his closet that belonged to
his daughter.

I My Flrif qu @ ":'M
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Source: web shots



3
Using the microscope and his digital camera, he collected
pictures and video that showed the movement of living
organisms, rather then some kind of dust. ;

Photo: Aaron Merculief
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ANTHC LEO Managers sent the map post in and email to Dr. ==

Dean Stockwell with the University of Alaska Fairbanks who R

consulted on the LEO post. He forwarded the post onto an o
~ expert on marine plankton in Massachusetts. Vg o
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, i The map post and video were reviewed by Dr. Matthew e
= Johnson, a Marine Biologist at the Woods Hole
:« Oceanographic Institute. We consulted with LEO informing >
that the organism was not a harmful algae, but rather a
4 marine ciliate called Mesodinium rubrum. e ’:'



Mystery solved: the red color was not a food safety risk. Aaron

collaborated with Matt to then collect water samples for genetic
analysis in Woodshole.

e 2 A4



Through these three activities we are beginning to describe
climate and health relationships in Alaska.

Health Effects of Climate Change in Alaska

Dangerous
Allergic travel
reactio Poor Water

Food .4 Quality

Spoilage

Respirator

Infrastructure | lliness

damage

Ice
zard injury

Wildlife gae 2
diseasefi™ .

. tsemsDangerous§ Drought and
seas - ,; o Infestation w
e »” Allergies Unsafe food




Source Drinking Water Challenges
Changes to an Arctic Tundra Lak
Center imate and Health

Michael Brubaker, Alicia Rolin, Jacob Bell, John Warren
CCH Bulletin Mo. 2, October 19, 2009
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This poper reports an @ special heoith concern identified fn Point Hope, Aloska during o recent Oimate

and Heolth Assessment: disruphion of drinking woter tremtment fnfluenced by femperofwre driven
increases in organic material in on Arciic fundro lake. 8lboms of argonic moteriod have been cbserved in
the past in the source water lake in Point Hope, but conditions hove been extreme ower the last two
yeors. [ff worm temperotures continwe, organic blooms will become o reoccurring probiem for Poiat Hope
and other communities that depend on fundre lakes for their water supply. Analysis of sowrce woter
chemistry and bialogy is recommended, os & an onolysis of possible odaptive operational procedures or
design modificrtions thot could improve woter system efficiency.

Introduction

In May of 2005, the Alaska Mative Tribal Heakh Consortium [ANTHC) performied a Cimate and Health
Azsessment in Point Hope, Alaska. It was performed by ANTHC'S Canter for Cimate and Hesth in
jpartnership with Maniilsg Assocation, the regional trisal heaith consortium for Nortiwest Alasios, and
the North Slope Borough. The purpose of the assessment was to record locsl observations relsted to
climate change and to explone adaptive strategies for community heafth. The purpose of this paper is ta
identity wulnerabilities and raise awarensss about am emenging environmental health issue, and to

identity potential adaptation strategies.

Background

Point Hope s &n Inupiat community of about 700 residents. It is located on & grawel soit extznding out
imbo the Chukchi Sea. It is the furthest poink west in the Northwest Anctic, roughly hatf way betwesn
Kptzebus ard Barrow on the Morthwest Arctic Cosst. The cimate is arctc and snnusl tempersture
ranges from -28°F to 75°F. Precipitation is ght, 10 inchas snnually, with a cumuative annusl snowtall of
moout 36 inches. The Chukchi Sea is ice-free from late June untdl mid September |AK Division of

Community Adwomacy. 2003].




LEO are shared pu bllcaIIy with readership of the weekly
| C'Ilma e and Health E-News. They are also reviewed quarterly by
' ;lgEncy "?flaglg?who pa rt|C|pate in the Alaska One Health Group
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Climate and Health E—ﬂEﬂS‘{Hﬂ 1??}0::mher 10, 2013

Climate Change and Public Health in the Circumpolar North

Local Envircnmental Observer (LEQ) Metwork Map — LED welcomes our new network members from the Inuvisluit Settlement
Resion of Canada. You can see our new lnuvisluit Resional map aswell 25 regional maps from Alaska at our website. Wisit our
archiwves and follow us on Facebook

Climate Eventsin the Circumpolar Morth — in Algska: thousands of walrus come ashore in Point Lay, 2 mysterious algal bloom in
Homer, and the Forty Mile caribou herd crosses the Yukon River for the first time in memaory. in Conoda: game managers close
caribou hunt to prevent unmanaged harvest of Forty Mile herd, starfish continue to die near Vancouwver, north bound grizzlies
settling at Cambridge Bay, and polar bears attacking dogs in Arviat. In Sweden: jelly fish hawve caused shut down of one of the world's
largest nuclear power plants. ANTHC

What's that brown algae floating in Kachemak Bay? October 6, 2013. & 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 Gpmpodinium is
described asfour or five feet deepin its most concentrated areas. Though NOAA, s part of the federal 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

Deadly tric may cause mass extinction of marine species Octoberd, 2013 . Marine scientistswarn that adeadly combination of
warmer temperatures, acidification and decreasing oxygen levels are a looming threat to the survival of the world's oceans. "Weare |
entering an unknown territory of marine ecosystem change, and exposing organismsto intolerable evolutionary pressure,” scientists | NS
with the International Programme on the State of the Ocean (IPS0), wrote in the most recent report. Arctic Journal .

Arctic coastlines threatened by melting permafrost October 5, 2013 Approximately 34 percent ofthe world's coastlines are coverad ]
permafrost, which absorbs the impact of ocean waves and protects against coastal erosion. 5eaice helps too, by blocking wawves from |
the shore. That buffer zone isdisappearing, howewer, and withoutit coastal erosion could accelerate and threaten critical infrastructuls
including oil and g=s pipelines—in the Arcticand elsewheres. Barents Observer

Eat locally for sustainability globally — Alaska family liwves a year off only local foods September 25, 2013 . "Thereisa misconception|
Alaska can't support its own food needs,” said Saskia Esslinger, of Anchorage, who with her family trensformed a2 few hundred square fe
in an urban neighborhood into theirgarden and grew rhubarb, cabbage, cucumbers, kale and other greens, zucchini and othergourds, and



For more information contact mbrubaker@anthc.org




