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Alaska Arctic Observatory and Knowledge Hub

What is AAOKH?

SEA ICE

The Alaska Arctic Observatory and Knowledge Hub is a
resource for northern Alaska coastal communities. AAOKH
(pronounced A-OK) provides tools, resources and scientific
information to share their expertise and observations of
environmental change. Community-based observations focus
on changes in sea ice, wildlife and coastal waters.
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AAOKH provides tools and a hub for sharing relevant
observational data. The hub focuses on the changing seasonal
cycle. There are three main goals:
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COASTAL WATERS

• Share community observations
• Make wildlife, ocean data and information from
scientists accessible
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What do your observations say?

Steller’s sea lion range

Changing sea ice conditions

Shifting traditional harvest practices

Unusual wildlife sightings

Local experts and scientists across the Arctic are
seeing major changes in sea ice. AAOKH observers
contribute information to track these changes.

AAOKH observers reported shifts in the timing of
traditional harvest practices. Willard Neakok from Point
Lay said, “in 1998 people would leave for fishing cabins in
late August or early September, now it is as late as the end
of November.”

Billy Adams used the AAOKH network to report the unusual sighting of a
Steller’s Sea Lion. “My friend Mark Ahsoak Jr. sent me photos on his hunting
trip and came across a Steller’s
Sea Lion just about 12 miles south
of Barrow [Utqiaġvik]! Looks like
an old bull with a missing eye and
some scarring which is natural.”

AAOKH observers in several communities reported
thinner ice than usual in 2018. Noah Naylor from
Kotzebue reported that they had little ice this spring
and Ugruk (seal) hunting was short. Not everyone
could get out in time to hunt. Jack Lane from
Point Hope said, “The ice is not too safe this year.
8–24 in [April 18]. Chasing lots of ducks, but the ice
is thin... No [pressure] ridges. One whale, yet bad ice,
lots of snow.”

Steven Patkotak from Wainwright sent this observation
on July 10, 2018. “Ocean currents flow strong to NE and
remaining ice from lagoon taken out. Someone tried boating
out of inlet but rough water and waves higher than the
normal. Cool weather and no bugs. Gillnetting in lagoon with
[dolly varden] coming in the inlet.” He mentioned that only
four days in the past month were calm enough for boating.

In addition to thin ice, coastal areas lost shorefast ice
earlier. Communities were left vulnerable to winter
and spring storms. On May 4 Robert Tokeinna Jr. in
Wales wrote, “this week we lost our shorefast ice.
Really super early.”

The normal range of this species
ends at the Bering Strait. This
Utqiaġvik sighting was more than
520 miles outside this range.
These kinds of sightings help us
understand how the changing
climate may influence animal
distribution.

Coastal erosion issues

A 2014 study of landfast ice extent in the Chukchi and Beafort Seas found that the current
open water period is much longer than it was in the 1970’s. Landfast ice forms about two
weeks later in both seas. Ice-free conditions occur about 39 days earlier in the Beaufort
and 24 days earlier in the Chukchi. Without the protection of shorefast ice, storms in early
fall erode away the
coastline.

April 27

Utqiaġvik

Wainwright

Point Lay

Lee Kayotuk of Kaktovik
noted that, “there is lots
of erosion happening in
my area. Permafrost is
melting and the ocean
is just wiping the north
of the island out. The
storms are so bad.”

Prudhoe Bay

Kaktovik

May 4

Point Hope

May 18

Robert Tokeinna’s fiancée, Octavia Wilson captured
this (top) photo on April 27th flying into Wales, Alaska.
The shorefast ice broke free just days later on May 4
(middle), and the ice was completely gone by May
18 (bottom).
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Wales

Kotzebue
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Tracking seasonal change

Ocean data to track changes
AAOKH observers gather ocean data
AAOKH observers gather data on ocean conditions. These data help answer questions like:
How productive is our ocean? Are ocean currents changing? Is the timing of break up changing?
We answer these questions using an electronic Conductivity, Temperature, Depth (CTD)
instrument. AAOKH observers lower the CTD instrument through a hole in the sea ice, near the
ice edge or from a boat. They collect measurements from the ocean’s surface down to the seafloor.
As you can guess by its name, the instrument measures conductivity or how well the water
conducts electricity. Conductivity is related to salinity, thus this measurement informs us of
where and when fresh water is in the ocean. This is important because it helps us understand
when river ice breaks up and flows into the ocean or when snow and sea ice on the ocean’s
surface melt. The CTD instrument also measures temperature. Together salinity and
temperature are primary factors in determining water density, which helps drive ocean currents.

Observers make these “CTD casts” several times throughout the seasons and
for multiple years. This allows AAOKH to track changes in the seasonal cycle.

SALINITY • freshwater

What did CTD data in Wainwright tell us?
TEMPERATURE • warm mixing

Understanding ocean currents through temperature and salinity measurements gives us insights
into changing ocean systems. They can help us identify when warmer water enters the Arctic
from the Pacific and Atlantic oceans.

The CTD instruments also measure chlorophyll,
the green pigment found in phytoplankton. This
pigment absorbs light from the sun allowing
phytoplankton to make their own food. Many
organisms in the ocean rely on phytoplankton
directly or indirectly for food.
Measuring the amount of chlorophyll tells us
how productive the ocean is.

The following CTD data from AAOKH observer Steven Patkotak in Wainwright
shows the progression of the sea ice and snow melt from spring through fall
2018. The data clearly show break up in May followed by warmer waters and
greater productivity in June and July. By October the water becomes cold with
low productivity again. By continuing to collect this data in the coming years,
changes in the break up and melt-onset can be monitored. Increasing the
number of participating communities will allow us to see the differences in the
melt season progression along the Alaska coast.

CHLOROPHYLL • productivity

Why do we care about ocean currents?

Measuring ocean productivity

Utqiaġvik and Wainwright observers and Prudhoe Bay industry partners are
currently gathering this data. Contact us if you would like to gather data for
your community!
This symbol means you can get involved, see page 8 for more information.

TEMPERATURE

SALINITY

•

•

May salinity was high throughout most of the water column.

•

As the snow and ice melted in June they left a layer of fresh
water at the surface.

•

July most ice melted and there was little freshwater added to
the ocean. Salinity became more consistent across the entire
water column.

•

August the salinity decreased slightly.

•

Salinity increased in October as salt was “pushed” out of
actively freezing sea water. *Figure includes only one CTD cast per

•

May seawater temperature near freezing, with a slightly
colder layer at the surface.
June water temperature increased. Surface water was
warmer due to heat from the sun, while a layer below was
cool from the remaining ice.

CTD DATA EXAMPLE

•

We take measurements from the ocean surface down to the sea floor.
The data tell us where the fresh, warm and productive (or salty, cold and
nonproductive) water layers are in the water column.

July and August the sun continued to heat the entire water
column.

•

October marked the beginning of freeze up and water
temperature was near freezing with slush ice near the
surface. *Figure includes only one CTD cast per month. Casts taken at

In the example CTD data below* the width of each horizontal bar shows
the relative amount of fresh water, heat and chlorophyll at each depth.

ocean
surface

May
June

*This example data was collected by industry partners in Purdhoe Bay on June 14, 2018, other seasons or
locations may look different.
ocean
surface

5 meters

WARM WATER

PRODUCTIVE WATER

A layer of fresh water
sits at the surface,
likely from melting
snow, sea ice or river
breakup.

The sun heats up
the water sitting at
the surface of the
ocean.

Chlorophyll, indicating
the presence of
phytoplankton, is near
the surface where light
penetrates.

Sea floor
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July
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October
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month. Casts taken at varying depths, only data down to 9 meters shown.

varying depths, only data down to 9 meters shown.
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May chlorophyll was low indicating little productivity in the
water column.

•

June and early July chlorophyll increased by about a quarter
indicating more production due to increased sunlight.

•

Productivity continued to increase through the end of July
and early August.

•

October chlorophyll dropped as less sunlight reached the
seawater. *Figure includes only one CTD cast per month with the exception

30

35

August & October
kayak in open water

June
kayak in water
with ice

of July. Casts taken at varying depths, only data down to 9 meters shown.

Billy Adams uses a
rope to lower the CTD
instrument over the ice
edge near Utqiaġvik.
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New tools

People and history of AAOKH

Mapping tool helps visualize data and observations

Who are AAOKH’s scientists?

AAOKH released a new mapping tool to visualize local observations, photos and
scientific data. Viewers can compare ice conditions between communities and see
the locations of shorefast ice, marginal ice and open water. The tool may be used to
help determine safe travel routes, the location of good wildlife habitat and areas of
potential coastal erosion. AAOKH will continue to refine this resource. Interested
in seeing something else displayed on these maps? Contact Tom Kurkowski,
takurkowski@alaska.edu. Explore the tool at mapventure.org/#/map/aaokh.

AAOKH is housed at the International Arctic Research
Center, University of Alaska Fairbanks (UAF). AAOKH
is made possible through Community Service Payments
made by a corporate defendant that was convicted of
federal environmental and maritime crimes in 2014.

Kite cameras to monitor sea ice

AAOKH’s new mapping tool facilitates

This summer, AAOKH tested new kite camera and environmental monitoring
the sharing of coastal conditions and local
equipment. The kites hold a small GoPro-like camera that allows the user to capture
Indigenous observations (top). Josh Jones
areal images at a much lower cost than possible with drones. AAOKH plans to
flies the camera kite (below).
use this equipment to survey changing sea ice conditions throughout the season.
We hope to coordinate with North Slope teachers to incorporate this monitoring
approach into local science classrooms. To get involved contact education specialist
Elena Sparrow, ebsparrow@alaska.edu. This project is in partnership with Alaska GLOBE
and the Aerokats & Rover Education Network.

The team uses GPS to map trails. They also continuously measure ice thickness. This
information is added to a map with radar imagery showing the general ice type. Trail
maps are provided to the community during the hunting season (late April–late May).
AAOKH now supports scientists Matt Druckenmiller and Josh Jones to continue this
important work. This work is in partnership with University of Colorado.

How do we measure ice thickness?
We measure ice thickness with a special instrument called an
electromagnetic conductivity (EM) meter. This instrument sits
on a plastic sled pulled by a snowmachine.

saltwater

• Steven Patkotak, Wainwright (current)

We are looking for more local Indigenous
experts to join our observing team!

The following individuals worked for AAOKH in the past or provided
observations through workshops or other observing platforms:
• Robert Tokeinna Jr., Wales
• Noah Naylor, Kotzebue
• Jack Lane, Point Hope
• Willard Neakok, Point Lay
• Lee Kayotuk, Kaktovik

We are guided by a steering group
AAOKH is guided by a volunteer steering group
composed of local Indigenous experts from coastal
communities and University of Alaska Fairbanks
scientists. The purpose of this group is to ensure that
AAOKH follows its goals of providing useful tools and
resources for northern Alaska coastal communities
to share their expertise related to changes in the
seasonal cycle.

AAOKH steering group members

NOAH NAYLOR

HAJO EICKEN

QAIYAAN HARCHAREK

SCOTT RUPP

TERRY CHAPIN

AUSTIN AHMASUK

TODD BRINKMAN

LEE KAYOTUK

The group meets in person at least once a year.
AAOKH is currently seeking steering group
members in several communities. If you would
like to be a part of this team, please contact us.

This end senses
secondary EM field

AAOKH builds off SIZOnet

Strong secondary
electromagnetic field
sensed when thin ice

AAOKH observations are combined with over
6,000 local observations from the Seasonal Ice Zone
Observing Network (SIZOnet). All observations are
stored in a database managed by the Exchange for
Local Observations and Knowledge of the Arctic
(ELOKA, eloka-arctic.org/sizonet). SIZOnet existed
from 2007–2016 to foster collaboration about sea
ice science between resident Arctic experts and
SEAN TOPKOK
researchers. AAOKH follows in those footsteps to
continue supporting Indigenous communities to ensure
their data and knowledge are shared and managed.

One end of the instrument creates an electromagnetic field.
Since saltwater conducts electricity the EM meter causes a
secondary electromagnetic field in the water. The opposite end
of the EM meter measures the strength of this secondary field
which depends on the distance between the instrument and
the water. As the instrument is pulled over trail sections with
thick ice (ice does not conduct electricity) the secondary signal
is weaker because the distance to the water is greater. Across
sections with thin ice the signal is stronger because the distance
is smaller.
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Who are AAOKH’s observers?
• Joe Leavitt, Utqiaġvik (current)

Each spring Utqiaġvik hunters build trails across the shorefast sea ice to access Bowhead
whale hunting sites. Since 2007, the whaling community, North Slope Borough and a
team of scientists have mapped the trails to make sure they are safe for travel.

ice

Josh Jones is AAOKH’s research coordinator. His interests are in coastal sea ice dynamics and local and traditional knowledge.
He is also an avid fisherman and is particularly passionate about ice fishing.

• Billy Adams, Utqiaġvik (current)

Mapping Utqiaġvik’s whaling trails

This end creates
EM field
electromagnetic conductivity
(EM) meter pulled across ice
Weak secondary
in a snowmachine sled
electromagnetic
field sensed
when thick ice

AAOKH has two staff scientists, Donna Hauser and
Josh Jones. Donna is AAOKH’s science lead and a
AAOKH research
AAOKH science lead Donna Hauser tries fresh
marine mammal expert. She studies changing Arctic
coordinator Josh Jones.
muktuk with Bobby Schaeffer in Kotzebue.
Photo by Sarah Betcher.
marine ecosystems and focuses on interdisciplinary
research. Raised in Alaska, she is deeply connected to the state, people and marine resources.

The Utqiaġvik ice trail map from spring 2018. The multicolored
lines show the ice thickness. Red indicates thin ice (0.2-1.5 feet)
while blue indicates thick ice (greater than 7.5 feet).
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Get involved
You can get involved in many ways!
There are many ways to get involved in AAOKH. Whether you are a community member, local expert, teacher or student
we need your help documenting the changing seasonal cycle in your community. Throughout this newsletter you may have
noticed this
symbol. It indicates the various areas where you can become involved.

Join the steering group

We are looking for teachers

We are currently seeking volunteer steering group members
especially in Wainwright and Point Hope. The Steering Group
provides guidance on the scientific merits for development
of the observing network, and oversight on investments in
instruments and infrastructure.

We support science and place-based curriculum development
about coastal change in Arctic Alaska for youth or regional
colleges. Are you an educator or college professor in
an AAOKH community? Please contact us to discuss
opportunities to get involved in data collection, field trips or
use of data for science education and research.

Become a coastal observer
We need your help tracking sea ice, ocean and wildlife
change, and how it affects the timing of subsistence harvest
activities. Training and instruments are provided.
You should have ...
• Indigenous expertise of local sea ice conditions and a
way to travel to coastal sea ice and/or lagoons to make
observations
• Experience with subsistence harvest activities and
familiarity with local wildlife
• Interest in maintaining observing instruments
• Access to email, internet and phone for communication
At least once a week, you would ...
• Make observations and photographs of local sea ice
conditions, and animals observed—particularly during
freeze up and break up
• Take measurements of sea ice thickness, snow depth,
water temperature and salinity
• Record GPS locations of sampling locations
• Send observations to AAOKH coordinator
• Report any problems with instruments or data collection
We’ll pay you to observe
• Positions pay $700 per month and are administered
through Ukpeaġvik Iñupiat Corporation Science, with
activities directed by AAOKH.
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We are looking for UAF students
We are interested in working with UAF students from AAOKH
communities who can help connect coastal observations and
data with community interests or needs. Please contact us to
discuss research opportunities and potential funding.

Learn with us
Want to keep up to speed on AAOKH observations, findings,
activities and events? Connect with us online or visit us at the
Alaska Tribal Conference on Environmental Management on
November 28, 2018.

CONNECT WITH US...

arctic-aok.org
dhauser2@alaska.edu
907 474 1553
@ArcticAOK

