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FROM THE DIRECTOR

W

elcome to the inaugural
edition of JISAO Magazine! In response to the
change in format in our
annual NOAA reporting, we are initiating the publication of an annual magazine to share the year’s highlights with
the JISAO community. his edition will
feature JISAO history, research summaries, publications, news highlights, new
employee introductions, and even an
interview with my predecessor Dr. Tom
Ackerman. Our goal is to recognize successes from the last year and to give you
a sense of who we are and the contributions we make to science, to NOAA’s mission, and our efort to educate society and
to train the next generation of environmental scientists.
he interview with Tom is especially signiicant as it provides a perspective on the
challenges and triumphs of JISAO over
the last decade and signals a change for
the next. In August 2018, I was appointed
JISAO executive director, and as part of
that change, I am an aquatic ecologist
and not an atmospheric scientist. I am
a professor in the School of Aquatic and
Fisheries Sciences where I spend my research time investigating how aquatic
environments inluence spatial and tem-

2

University of Washington

poral dynamics of aquatic predators and
their prey. My connection to Cooperative
Institutes started as a postdoc at the University of Michigan where I was a member of CILER, now CIGLER, at the Great
Lakes Environmental Research Laboratory. My original appointment in Seattle
was through JISAO at the Alaska Fisheries Science Center, Resource Assessment
and Conservation Engineering (RACE)
division as a isheries acoustics research
scientist and as a liaison to the University
of Washington. It has been an exciting
year as I have learned the ropes of JISAO
leadership, with tremendous help and
guidance from the JISAO administrative
team.

Our recent big adventure was the preparation and submission of a proposal for the
next iteration of the Cooperative Institute. he proposal expands our research
portfolio to include new themes (Aquaculture, Environmental Data Science,
Human Dimensions), our geographic
domain to include both Polar Regions,
and forms a consortium partnership
with the University of Alaska Fairbanks
and Oregon State University. A large
team worked very hard to put together a
package that demonstrates our capability, capacity, and vision to conduct world
class research, training, and outreach that
builds on the 40+ years of JISAO leadership. I can’t reveal too many details as our
proposal is under review. We hope to be
notiied of its acceptance by May of 2020,
so stay tuned for the announcement and
the subsequent celebration.
hank you for your support of JISAO.

John Horne
JISAO Executive Director

History

for the Study of the Atmosphere and Ocean
established in
institute (JISAO),
1977 as a partnership
between the University
of Washington (UW) and the National
Oceanic and Atmospheric Administration (NOAA), fosters collaborative
multidisciplinary research across ocean,
atmosphere, and ecosystem sciences. As
part of UW’s College of the Environment,
JISAO promotes collaborative research
between NOAA and UW scientists on
a broad range of projects that span the
globe from pole to pole, and focus on
such critical issues as climate change,
ocean acidiication, tsunami forecasting,
and isheries assessment. JISAO works to
advance environmental literacy through
its Education and Outreach Program, encouraging and mentoring the next generation of scientists who relect the diversity of our nation.

the joint

JISAO’s two initial research themes were
climate dynamics and estuaries, and
NOAA collaborations were exclusively
through NOAA’s Paciic Marine Environmental Laboratory (PMEL). During the
1980s, geochemistry and isheries themes
were added due to increased collaborations. In 2010, JISAO’s research focus
was expanded to seven themes: Climate
Research and Impacts, Environmental
Chemistry, Marine Ecosystems, Ocean
and Coastal Observations, Protection
and Restoration of Marine Resources,
Sealoor Processes, and Tsunami Observations and Modeling. he expansion of
research areas resulted in an expansion
of NOAA collaborations to include the
Alaska Fisheries Science Center (AFSC),
the Northwest Fisheries Science Center (NWFSC), and the National Marine
Mammal Laboratory.
In the early 1970s Robert Fleagle, the
Chairman of the Department of Atmospheric Sciences at UW, was interested

in creating a partnership between UW
and NOAA. He successfully proposed a
research unit with PMEL and in 1977 he
Joint Institute for the Study of the Atmosphere and Ocean was established with
Norbert Untersteiner as director. A year
later Untersteiner accepted at job with the
Oice of Naval Research
and John Michael Wallace, an expert in understanding global climate
and its variations, was appointed director.

Horne, a professor in the UW School of
Aquatic and Fishery Sciences, took over
as JISAO director.
JISAO is currently located in the John M.
Wallace Hall located on the UW Seattle
campus, where it coordinates research
and provides support to
a workforce of 120 employees, of which 94 are
co-located at the NOAA
Western Regional Center
at Sand Point. On campus,
JISAO works collaboratively with more than 10
academic units, and hosts
the Oice of the Washington State Climatologist.

Initial research projects
included a broad climate
modeling efort devoted
to improving the skill of
seasonal to interannual
climate prediction. In
JISAO’s Education and
John M. Wallace,
1994, the modeling acOutreach Program conJISAO Director from
tivity was formally desigtinues to ofer support
1978-1997 and 2003nated the Stanley P. Hayes
to the next generation of
2006.
Center for the Study of
scientists. JISAO’s PostClimate Variability in
doctoral Scholar prohonor of the late PMEL scientist by that
gram currently funds six postdoctoral
name. In 1995, the Climate Impacts
researchers, with an international comGroup, directed by Ed Miles of the UW
petition for three new postdocs per year.
School of Marine Afairs was established
A new JISAO Graduate Student Fellowwithin JISAO and merged with the Hayes
ship was initiated in 2018 to provide
Center.
funding for graduate students working
with JISAO-ailiated faculty. Since 2009,
Wallace served as JISAO director for 23
JISAO’s summer internship program
years with a break from 1997-2003 when
has hosted 93 students from universiDavid Battisti led the organization. In
ties across the U.S. As indicators of the
2007, homas Ackerman, an expert on
impact this program has on career dehow climate is afected by clouds and
velopment, at least 20 of those students
aerosols, became JISAO director.
are currently in graduate school – ive at
the UW – and nine former interns have
JISAO celebrated its 40th anniversary in
received graduate degrees, including two
2017, and Tom Ackerman and College of
PhDs. Our irst intern, Ángel Adames,
the Environemnt Dean Lisa Graumlich
is currently an assistant professor at the
led a celebratory event attended by more
University of Michigan. JISAO researchthan 125 guests. Mike Wallace gave the
ers also donate their time and expertise
keynote address and spoke of the foundto JISAO’s community outreach program
ing of JISAO and highlights of his years
at annual events that include the NOAA
leading the institute.
Science Camp, Orca Bowl, Discover Science Weekend, and career days at local
Tom Ackerman retired in 2018, and John
elementary and high schools.
Joint Institute for the Study of the Atmosphere and Ocean
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Shit In Large-Scale Atlantic Circulation
Causes Lower-Oxygen Water To Invade
Canada’s Gulf Of St. Lawrence
By Hannah Hickey for UW News
September 17, 2018

The Gulf of St. Lawrence
has warmed and lost
oxygen faster than almost
anywhere else in the
global oceans. The broad,
biologically rich waterway
in Eastern Canada drains
North America’s Great
Lakes and is popular with
ishing boats, whales and
tourists.
A recent study led by the
University of Washington
looks at the causes of
this rapid deoxygenation
and links it to two of the
ocean’s most powerful
currents: the Gulf Stream
and the Labrador Current.
The study, published
Sept. 17 in Nature
Climate Change, explains
how large-scale climate
change already is causing
oxygen levels to drop in
the deeper parts of this
waterway.
“The area south of
Newfoundland is one of
the best-sampled regions
in the ocean,” said irst
author Mariona Claret,
a research associate at
the UW’s Joint Institute
for the Study of the
Atmosphere and Ocean.
“It’s also a very interesting
area because it’s at the
crossroads where two
big, larger-scale currents
interact.”

A computer model output of surface oxygen in the eastern Atlantic. The triangle shaped
island of Newfoundland (center) is at the eastern edge of the study area, the Gulf of St. Lawrence. The surface oxygen concentration map (red high oxygen, blue low oxygen) is detailed
enough to resolve eddies in ocean current ﬂows. Mariona Claret/University of Washington
4 University of Washington

Canada’s isheries agency
has tracked rising salinity
and temperature in the
St. Lawrence region since
1920. Oxygen has only

been monitored since
1960, and the declining
trend is causing concern.

nodes — huge, even by
the standards of global
climate models.

“Observations in the very
inner Gulf of St. Lawrence
show a dramatic oxygen
decline, which is reaching
hypoxic conditions,
meaning it can’t fully
support marine life,”
Claret said.

With this precision,
eddies and details
of the coastline that
can inﬂuence ocean
circulation begin to
appear. Model output
combined with the
historical observations
show that as the carbon
dioxide levels go up, Gulf
Stream water replaces
Labrador Sea water in the
deeper parts of the St.
Lawrence gulf.

Oxygen declines have
been seen to afect
Atlantic wolish, Claret
said, and threaten Atlantic
cod, snow crabs and
Greenland halibut that all
live in the depths.
“The oxygen decline in
this region was already
reported, but what was
not explored before was
the underlying cause,”
said Claret, who did the
work while at Canada’s
McGill University.
The research conirms a
recent study showing that,
as carbon dioxide levels
rose over the past century
due to human emissions,
the Gulf Stream has
shifted northward and
the Labrador Current has
weakened. The paper
inds that this causes
more of the Gulf Stream’s
warm, salty and oxygenpoor water to enter the
St. Lawrence Seaway.
The study uses output
from NOAA’s Geophysical
Fluid Dynamics
Laboratory model, a
high-resolution computer
model that simulates
the world’s oceans with
a data point every 8
kilometers (5 miles). This
simulation took nine
months to run using
10,000 computational

The waters carried by
the Labrador Current
have been churned up by
storms in the Labrador
Sea, and so air absorbed
at the surface is mixed far
below the surface. The
Gulf Stream, however, is
more stratiied in stable
horizontal layers; the top
layer contains oxygen
from the air above, but
lower layers’ oxygen
has been consumed by
marine life. What’s more,
the warmer Gulf Stream
is equally dense at a
greater depth, so deeper,
more oxygen-deprived
layers from the Gulf
Stream follow the same
density pathway taken by
oxygen-rich near-surface
water from the Labrador
Current.
“We relate a change in
oxygen on the coast to
a change in large-scale
currents in the open
ocean,” Claret said.
In the model, the
shift in the large-scale
ocean circulation
causing warming and
deoxygenation in the
Gulf of Saint Lawrence

The Gulf Stream (red arrow) and Labrador Current
(blue arrow) both split near the Laurentian Channel,
a deep channel within the Gulf of St. Lawrence fed
by both currents. The Gulf Stream in turn is sensitive
to changes in the Atlantic Meridional Overturning
Circulation. Mariona Claret/University of Washington

also corresponds with
a decline in the Atlantic
Meridional Overturning
Circulation, an ocean
circulation pattern known
to strongly inﬂuence
Northern Hemisphere
climate.

depend on much larger
questions, she said, like
how much carbon dioxide
humans will emit into
the atmosphere in the
coming decades, and how
large-scale ocean currents
will respond.

“Being able to potentially
link the coastal changes
with the Atlantic
Meridional Overturning
Circulation is pretty
exciting,” Claret added.

The research was funded
by the European Research
Council, the Spanish
Ministry of Economy
and Competitiveness,
the Canada Foundation
for Innovation and
NOAA. Co-authors are
Eric Galbraith at the
Autonomous University
of Barcelona; Jaime
Palter at the University
of Rhode Island; Daniele
Bianchi at the University
of California, Los Angeles;
Katja Fennel at Dalhousie
University in Nova Scotia;
Denis Gilbert at Fisheries
and Oceans Canada;
and John Dunne at
NOAA’s Geophysical Fluid
Dynamics Laboratory.

Analysis shows that
half the drop in oxygen
observed deep in the St.
Lawrence River is just
due to the warmer water,
which can’t hold as much
oxygen. The other half is
likely due to other factors,
such as biological activity
in the two currents and
inside the channel.
What will happen next
is unknown, Claret said.
The oxygen levels in
the St. Lawrence will

Joint Institute for the Study of the Atmosphere and Ocean
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The following summaries are an example of the broad range of sceintific research and
projects being conducted at JISAO over the past year.
TIM BATES

NICHOLAS BOND

TREVOR BRANCH

Our eforts during the
past year cover two
projects. he irst is
developing two aerosol payloads for the
HQ-55 unmanned aerial system (UAS pictured
below). he HQ-55 combines vertical
takeof and landing (VTOL) capabilities
of a quadrotor with the speed and range
of a ixed wing aircrat.

My eforts during the
past reporting period
are under two broad,
and related, objectives. First, much of
my research focused
on the past, present and
future climate of the North Paciic from a
marine ecosystem perspective. In collaboration with NOAA and UW colleagues
under the auspices of the EcoFOCI program, I have been involved in studies
examining the causes of the Northeast
Paciic marine heat wave of 2014-16
and its efects on groundish abundance
and distributions (Yang et al. 2019). Dr.
Wei Cheng of JISAO and I completed a
project focusing on how climate change
will impact the frequency and intensity
of marine heat waves in Alaskan waters
in future decades. New work was initiated on additional topics related to North
Paciic air-sea interactions as part of an
ongoing interest in how the patterns of
variability are changing with time, with
implications for properly characterizing
the state of this system.
he other major thrust of my research was on the weather and climate of
the Paciic Northwest as the climatologist
for the state of Washington. his work
tended to be of an applied nature. Notably. the Oice of the Washington state
Climatologist provided direct support to
the WA Department of Ecology as part of
multi-institutional efort to monitor and
predict drought and its impacts in WA
state during 2019. It also recently partnered with UW colleagues in the Department of Global Health to develop a project on the efects of climate on zoonotic
disease risk in WA state; it is expected
that there will be future projects of this
sort towards which the WA state climate
oice will contribute.

Data-limited
isheries stock assessments
are oten required to
make many assumptions in order to make
inferences for management decisions in a timely
manner. Many length-based, data-limited assessment methods either assume
biological information is known in order
to estimate ishing mortality, recruitment
deviations, and selectivity parameters, or
estimate biological parameters along with
the other components. he latter option
has a high possibility of bias due to confounding between these processes.
his project explored using a stacking algorithm as an ensemble approach
to account for uncertainty in life history
parameter values in data-limited, lengthbased assessment methods that estimate
ishing mortality, selectivity, and in some
cases recruitment. hrough simulation
and application to hogish in Puerto Rico,
we demonstrated the stacking approach
and showed how it better characterises
uncertainty in key stock assessment outputs compared with assuming the life history parameter value is known. his
is particularly important since the biological parameter values are typically
not known with certainty in data-limited
scenarios, but it is possible to develop
parameter distributions. his approach
can be used in future data-limited stock
assessments that tend to ix biological parameters at a single value.

One payload is designed for clear sky
sampling and includes measurements of
aerosol number, size, light absorption,
chemistry and aerosol optical depth. he
second payload is designed to study aerosol cloud interactions and includes measurements of the aerosol size distribution
above and below cloud and cloud droplet
number concentration within cloud. he
UAS and new payloads will be deployed
from the NOAA RV Brown next January
as part of the EURECA-ATOMIC ield
campaign.
Our second project this year has been
to complete the NASA funded NAAMES
(North Atlantic Aerosol and Marine Ecosystem Study) project. Our research has
shown that marine plankton ecosystems
do not directly afect sea spray aerosol
(SSA) and thus chemical transport and
climate models do not need to incorporate plankton ecosystems in modeling
SSA. While SSA is a major source of aerosol mass to the MBL it is generally not the
major source of particle number.
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BRENDAN CARTER
Humans are emitting
CO2 to the atmosphere at a rate that
is unprecedented in
Earth’s history. Despite this, the oceans
still hold many times the

RESEARCH
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amount of CO2 dissolved in their depths
than can be found in the atmosphere. his
is because the ocean is a well-bufered
solution replete with alkaline minerals
that have washed of from land over the
ages. My research is centered around efforts using a diverse array of physical and
chemical ocean measurements to igure
out how much of the carbon in the ocean
is there because of human emissions. I
then use that information with forward,
inverse, and data assimilating models to
make inferences about how much the
ocean can bufer future CO2 emissions
to the atmosphere, the chemical and (increasingly) biological consequences of
this marine CO2 uptake, and what we can
do to best monitor our rapidly changing
planet.
BONNIE CHANG
Broadly, I am interested in the way nutrients are cycled in
the modern ocean.
During April 2018 –
March 2019 the major
projects I worked/will
work on are: 1) a new global reconstruction of marine nitrous oxide emissions
using machine-learning algorithms, 2)
quantiication of nitrous oxide export
from the eastern tropical Paciic oxygen
deicient zones using concentration and
natural abundance stable isotope data, 3)
reoccupation of GO-SHIP section A13.5
March – May 2020 to measure dissolved
atmospheric trace gases, 4) assessing
over-winter/under ice nutrient supply
via advection versus in situ recycling in
the Chukchi Sea using an autonomous
moored water sampler (natural abundance nitrate isotopes) and an in situ
incubator (15N-ammonium tracer incubations), and 5) examining the efect
of ocean acidiication on nitriication in
Hood Canal/Puget Sound using an in situ
incubator.
WEI CHENG
I am a physical oceanographer working

in PMEL’s EcoFOCI
(Ecosystem & Fisheries-Oceanography
Coordinated Investigations) group. My
research spans a variety of topics in ocean
circulation and ice-ocean interaction,
marine ecosystem modeling and prediction, and climate variability and predictability. My current projects include
understanding the Atlantic Meridional
Overturning Circulation (AMOC) and
its stability, variability and changing
mechanisms; modeling and predicting
the Bering Sea biophysical system on seasonal and decadal time scales; and developing model diagnostic metrics to exam
the idelity of ice/ocean interactions in
the Arctic across CMIP6 models. he ultimate goal of my research is to improve
our understanding on oceans’ role in the
regional as well as global environment
and to better anticipate their changes in
the future. I use numerical modeling and
in situ and remotely sense data to address
these questions.
ANDY CHIODI
My work during the
past reporting period
sought to improve
our understanding
of tropical Paciic
air-sea
interactions
involved in the development of El Niño and La Niña e v e n t s
and our ability to monitor for decadalscale (25yr) trends in tropical Paciic airsea CO2 lux. It also involved the applied
study of historical weather and climate
variability for the beneit of wildland ire
management over the U.S. A focus of my
tropical Paciic studies was to characterize patterns of air-sea luxes of momentum and carbon based on the information
provided by the tropical Paciic observing
system, for the dual objectives of better
understanding these patterns and the eficacy of the observing system.
Collaborative research with John
Dunne (NOAA Geophysical Fluid Dy-

namics Laboratory) and Ed Harrison
(Paciic Marine Environmental Laboratory) revealed that the wind-driven trend
in air-sea carbon lux over the tropical
Paciic – which stands out as a signiicant
natural source of carbon to the atmosphere - is much smaller than previously
thought. Because having accurate knowledge of tropical Paciic wind variability is
critical to our ability to study and forecast
the development of El Niño and La Niña
events, and a core source of that knowledge (the tropical Paciic moored-buoy
array) has been compromised in recent
years by the removal of most of the far
western-Paciic moored-buoys, I examined the prospects for illing this knowledge gap with other wind data sources.
Results identiied a Band-Aid approach based on using particular types
of satellite wind information. he utility
of this approach was demonstrated with
an examination of the role that easterly
weather-scale near surface wind events
played in driving the unexpected development of La Niña in 2017, and identiication of a surprisingly skillful (comparable to state-of-the art coupled seasonal
forecast models) statistical approach for
predicting wintertime Niño 3.4 conditions based on equatorial Paciic wind
stress integrals.
Work was also begun to analyze
the energy spectra and coherence scales
of the winds collected by the tropical
moored-buoy array to learn how the array might evolve for increased sampling
accuracy and eiciency.
In partnership with Sim Larkin of
the USDA Forest Service, an analysis of
the frequency of weather windows for
prescribed burning over the Southeastern
U.S. was brought to publication. A companion study of the most limiting prescribed burn-weather factors, and best
opportunities for increasing prescribed
burn opportunities (by modest parameter
changes) was also completed. his work
with the Forest Service has the goal of reducing impediments to prescribed burning, which is a critical forest management
tool for ecosystem health and mitigating
the threat of extreme wildire through the

Joint Institute for the Study of the Atmosphere and Ocean
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controlled-reduction of hazardous fuels.
Work was also begun on a ire-weather
study with similar objectives, but tailored
to the Northwest.

physical oceanography and isheries science to elucidate how the identiication
of biological hotspots may lead to more
eicient and sustainable marine isheries.

JEFF CORDELL

LORENZ HAUSER

My research is a collaboration between
University of Washington (UW) and
NOAA scientists to
compare the ecological functions provided
by shellish aquaculture sites to the functions provided by natural sites (eelgrass
and mudlat). Speciically, we are adressing ecological functions for invertebrates,
including the following questions: 1)
how do invertebrate communities difer
among eelgrass, shellish aquaculture,
and unvegetated mudlats adjacent to
these habitats, and 2) what are the implications of diferences in invertebrate
communities among habitat types on
food web functions, speciically feeding
by ish?
We have compiled data on epibenthic and benthic invertebrates from oyster and manila clam aquaculture sites in
multiple embayments along the US west
coast and are applying multivariate and
mixed efects models to understand how
shellish aquaculture afects the environment in which it is practiced.

My work supported by
JISAO and in collaboration with Dr Ingrid
Spies of the Alaska
Fisheries
Science
Center has broadly
concentrated on the
population genomics of
two important species, Paciic cod and
pollock.
In Paciic cod, we are investigating mechanisms of the northward shits
in distribution following recent climate
warming events. In particular, we are
testing whether the increase in Paciic
cod abundance in the northern Bering
Sea is a consequence of an expansion of
a pre-existing northern population or
a shit in distribution of EBS cod (Spies
et al. 2019). We are currently analyzing
whole genome sequence data of several
collections from the EBS and Aleutian
Islands, in order to (i) identify regions in
the genome that may show adaptation to
climate change, and (ii) identify genetic
markers for a more ine scale genetic differentiation of local populations of Paciic
cod.
In walleye pollock, a JISAO supported postdoctoral fellow will start in January 2020 to use similar whole genome
resequencing to identify self-recruiting
populations and test for evidence of selection caused by environmental diferences between habitats.
Results from these studies will aid
management strategies in two commercially important species that are already
showing substantial responses to climate
change.

PETER GAUBE
We are investigating
how eddies structure
the distribution of
pelagic ishes at the
oceanic (sub)mesoscale, deined as variability with spatial scale
of order 1-100 km. Using 23 years of data
from the Hawaiian commercial longline
ishery, we will collocate catches in space
and time to the dynamic eddy ield of the
North Paciic to better understand the afinity of a variety of species for cyclonic or
anticyclonic eddies, as well speciic portions of the eddies (i.e., the core or along
the periphery). his project combines
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JOHN HORNE
My research focuses on distributions and
dynamics of aquatic animals in ecosystems ranging from freshwater lakes to the
open ocean. I study zooplankton through

marine mammals and
birds, with a bias
towards ish, with
recent projects currently spanning a latitudinal range of 71oN
to 61oS. One project over
the last reporting period has been conducted in cooperation with the NOAA
Northwest Fisheries Science Center to
characterize eulachon (haleichthys
paciicus) in the lower Columbia River.
Results of this project will demonstrate
the eicacy of acoustic methods to map
distributions and to estimate biomass of
eulachon aggregations in support of the
recovery plan for this protected species.
SUNNY JARDINE
My research provides
modeling tools and
analysis to promote
cost-efective allocation of scarce resources to promote recovery and conservation
of salmon populations in the Columbia
Basin of the Paciic Northwest. In collaboration with economists at NOAA’s
Northwest Fisheries Science Center, I
am coupling economic data with salmon
lifecycle models to determine which restoration activities generate the greatest
increases to the salmon population per
dollar spent. Project results can guide future salmon conservation planning.
JULIE KEISTER
An associate professor in the School of
Oceanography and
the School of Aquatic
and Fishery Sciences,
my research focuses
on interactions between
the environment and marine zooplankton, exploring how zooplankton biomass, population structure, behavior, and
growth are afected by climate change,
and how those ultimately control ish
and other upper trophic-level organisms.
Current interests include how zooplank-
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ton respond to hypoxia, ocean acidiication, and warming temperatures. I collaborate with omics labs, and numerical
and ecosystem modelers to address questions relevant to stakeholders.
CALVIN MORDY
My research is focused on ecosystems
in Alaskan waters.
I collaborate with
NOAA’s
EcoFOCI
program to measure
nutrients during extensive ield campaigns in the Chukchi and
western Beaufort Seas in the Arctic, the
Bering Sea and the Gulf of Alaska. he
goal is to understand how climate and
other physical forcing inluence nutrient
supply to the ecosystems in these regions.
I am also a PI of the Innovative Technology for Arctic Exploration (ITAE) program to develop and deploy innovative
platforms and sensors in the arctic. his
includes the Saildrone, Oculus coastal
glider, pop-up loats, ALAMO loats and
Prawler.
JAN NEWTON
My research focuses
on ocean observing.
A biological oceanographer, I continue
to study multidisciplinary dynamics of
Puget Sound and coastal
Washington waters, including understanding efects from climate and humans
on water properties. I am the executive
director of the Northwest Association
of Networked Ocean Observing Systems, NANOOS, funded by NOAA’s U.S.
IOOS oice. hrough NANOOS we sustain coastal observing assets and models
to bring knowledge of ocean conditions
to stakeholders for their use in decision
making in myriad contexts, safeguarding
public economy, health, and safety. I codirect the Washington Ocean Acidiication Center, where my eforts are focused
on observing ocean acidiication and its
efects in local waters. I enjoy working

on OA from local to global scales. I work
with west coast tribes and shellish growers, facilitating the availability and use of
observing technologies, forecast models,
and data portals; I am a co-chair of the
Global Ocean Acidiication Observing
Network, GOA-ON, working to support
capacity building worldwide and data
provision for the UN Sustainable Development Goal 14.3 on marine pH.
IVONNE ORTIZ
I work on ecosystem
approaches to isheries management
in Alaskan waters,
primarily the Eastern Bering Sea and
Aleutian Islands. In general, my research is focused on spatial
approaches, climate, indicators, foodweb and end-to-end ecosystem modeling. his year, I’ve been focusing on how
northern fur seals interact with prey, isheries and climate, indicators for ecosystem assessments, and climate efects on
essential ish habitat.
I collaborate closely with the Resource Ecology and Ecosystem Modeling group at the Alaska Fisheries Science
Center, but also with NOAA’s EcoFOCI
program (joint program of the AFSC and
Paciic Marine Environmental Laboratory), the Marine Mammal Laboratory and
the Resource Assessment and Conservation Engineering Division, also at AFSC.
he goal is to strengthen marine resource
management by informing policy makers, managers and stakeholders in general
of how the ecosystem responds to isheries, climate and diferent management
strategies.
I have also been a science communication fellow at the Paciic Science Center
for several years and enjoy interacting directly with the general public.
ANDRE PUNT
My activities and those of my research
group during the last year relate to three
broad research themes.
1) he Alaska CLimate Integrated

Modeling
(ACLIM)
project is a comprehensive, multi-year,
interdisciplinary effort to characterize
and project climatedriven changes to the
Eastern Bering Sea ecosystem, from physics to ishing communities. his year
saw the extension of a multispecies sizespectrum model as well as further development of climate-enhanced biological
models, socio-economic modeling, and
management strategy evaluation within
a common analytical framework. Within
the Gulf of Alaska, the CEATTLE model
has been applied to pollock, cod, arrowtooth lounder and Paciic halibut.
2) Extension of spatio-temporal
models to better understand the dynamics of North Paciic ishes and invertebrates. An estimation method based on
the spatiotemporal model VAST that
can integrate multiple survey types has
have been developed and applied to the
bottom-trawl and acoustic surveys for
pollock in the Eastern Bering Sea. VAST
is also being used to simultaneously integrate ishery-dependent and -independent data and as the basis for a highly
spatially-structured assessment method
for Eastern Bering Sea snow crab.
3) Improvement of stock assessment
methods. A new approach for designating spatial strata when conducting stock
assessments has been developed and applied to sableish from Alaska to the West
Coast. Also, research is being undertaken
to examine the performance of methods
for estimating natural mortality within
stock assessments and to create guidelines for when stock assessments should
be rejected for use in management and
how management advice can be provided
when this happens. he research started
previously to explore the implications of
Ocean Acidiication on ishery yields and
proits of North Paciic crab stocks continued.
JOE RESING
he Earth-Ocean Interactions (EOI) Program is the sole expertise within NOAA
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for discovering, characterizing, and studying the processes of
chemical and physical interactions between the solid Earth
and the overlying global
ocean. he EOI-Plumes group examines
the impact of the solid Earth on biogeochemical cycles of the Ocean especially
the impact on ocean chemistry and biological productivity. EOI-Plumes examines the impact from hydrothermal vents,
methane seeps, and contact between the
liquid ocean and the solid ocean-margins
including the sealoor. In addition to
documenting these impacts, the plumes
group conducts irst order exploration,
discovery, and characterization of hydrothermal and submarine volcanic activity.
Our research contributes to understanding oceanic iron Fe distributions,
sources, and sinks in the ocean because
oceanic productivity and ecosystem
structure are oten controlled by iron (Fe)
availability due to its role as an essential
trace nutrient. Between April 2018 and
March 2019, we examined this impact
through a combination of research, exploration, discovery, and technology development in collaboration with NOAA
Ocean Exploration (OER), the EOI science team, and with national and international collaborators. In hydrothermal
settings, we continue to explore for and
discover new hydrothermal sources and
eruptive phenomena; we examine them
as sources of Fe to the ocean including
luxes from shallow submarine volcanos
and the distribution and behavior of hydrothermal activity. We examine trace
elements from mid ocean ridge systems
through collaborations with French, Indian, UK, and Chinese colleagues and at
back arc spreading centers within the USEEZ in collaboration with NOAA-OER,
UW graduate students, and the EOI
science team. At methane seeps within
the USS EEZ, we have participated on a
cruise (Chief Sci. Tamara Baumberger) to
understand the chemistry of the local water column surrounding seeps. At ocean
margins we continue to look at how trace
elements are exchanged with coastal wa-
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ters and how these sources might impact trace metal transport to the broader
ocean.
We are actively planning a program
to examine the distal transport of trace
metals from MOR hydrothermal sites
to the broader ocean and to parts of the
ocean where productivity is limited by
insuicient Fe.
Finally, we have contributed to developing technology to explore and understand these systems including an
ongoing program to develop an oceanic
methane sensor (Lead by Butterield) and
the initiation of a program to develop
trace Fe-sensor technology. Both of these
sensors would allow for greater temporal
examination of chemical dynamics in the
ocean.
he plumes group examined the development of an autonomous under water vehicle (proposal led by Craig McNeil,
UW-APL) that would use sonar toe identify methane seeps and quantify the rise
height of their bubbles and examine the
entrainment of nutrient-rich waters into
these rising luids.
CASEY SAENGER
My recent research
with JISAO has centered on topics in
isotope geochemistry, biomineralization, and data synthesis to better understand
the patterns and responses of climate
variability. With respect to geochemistry,
I have been conducting analyses of the
triple oxygen isotope composition of waters to evaluate their potential to serve as
proxies for past humidity. I have also used
similar triple oxygen isotope analyses to
increase the accuracy and precision of
paleotemperature reconstructions based
on carbonate clumped isotopes. With
respect to biomineralization, I have developed a micro-CT protocol to quantify
the density of juvenile Dungeness crabs,
which I have used to derive quantitative
stress metrics that are being incorporated into forecast models. With respect to
data synthesis, I have developed a global

calibration of the foraminifera Mg/Ca
paleotemperature proxies, and have applied this calibration to paleoclimate data
assimilation eforts targeting variations
in ocean circulation over the past two
millennia.
YOLANDE SERRA
My work focuses on the
study of deep convection over land and
water in the Tropics
and its connection to
the subtropics. Tropical deep convection is
an important process in the atmosphere,
driving global circulations and teleconnections to the mid and high latitudes of
both hemispheres. Because of the role of
land-ocean-atmosphere interactions and
other localized forcing mechanisms in
the growth and organization of tropical
deep convection, current climate models
remain challenged to accurately represent this important process.
My current projects include examining the organizing factors of deep convection over the Central Amazon, Central
America/Eastern Paciic, and Maritime
Continent/Western Paciic regions. My
work relies on in situ networks and satellite observations, as well as reanalyses
to gain a process level understanding of
deep convection in order to better inform
model parameterizations of this important process.
ROLF SONNERUP
To track changes in
ocean circulation and
quantify accumulation of anthropogenic CO2 in the ocean,
we measured chloroluorocarbons
(CFCs)
and sulfur hexaluoride along a meridional section in the Western Indian Ocean
(I-07) that had not been occupied since
1995. he deepening of the CFC transient
allows us to quantify anthropogenic CO2
invasion into the lower thermocline. As
part of this efort, we measured dissolved
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nitrous oxide (N2O) across the Arabian
Sea the section where N2O levels are extremely high and evasion to the atmosphere is important.
For Ocean 13C we added the 13C isotope
of Carbon to a state-of the art climate
model at the Geophysical Fluid Dynamics Laboratory (GFDL) of NOAA. At
UW, we tested the ocean component of
that model and found that the 13C ield
provides important information about
the wind-speed dependence of air-sea exchange, and about pathways ventilating
the deep-sea.
And for Ocean N2O our database of
high quality N2O measurements has attained nearly global coverage. he N2Odata were assimilated into an ocean inverse model using a machine-learning
technique. he assimilation indicated
signiicant seasonality in sea to air N2O
luxes, and provided much tighter constraints on the global mean source of N2O
to the atmosphere from the ocean.

VAR PPAI panel member has ended in
December 2018, and I started to serve as
a US delegate in the IASC Atmosphere
Working Group (AWG) beginning in
February 2019.
We have found that changing Arctic
climate, especially the reduction of sea
ice cover, plays a role in modulating the
atmospheric circulations patterns, which
in turn impact the downstream weather
extreme events, such as the cold anomalies in the eastern US. We continue our
climate model assessments on the CMIP6
models. We are trying to address the same
question we asked a decade ago: will we
see ice-free summer Arctic in 30 years
(by CMIP6 models)? Compared with
previous CMIPs (CMIP3 and CMIP5)
models do make improvements in their
sea-ice simulations, yet model spread is
still quite large. A manuscript is under
preparation.

MUYIN WANG

My eforts during the
past reporting period
include involvement
in projects as the UW
Principal Investigator, and as a collaborator with the NOAA Center for Tsunami Research (NCTR).
My primary task was the project
through the National Institute of Building Science (NIBS) sponsored by Department of Defense (DOD) NAVFAC to
update Uniied Facilities Criteria (UFC)
for tsunami coastal inundation mapping
for DOD OCONUS. his study completed the modelling studies for a number of NAVFAC oversea bases to produce
tsunami hazard maps conforming to
the American Society of Civil Engineers
(ASCE) 7-16 standard.
In collaboration with colleagues
from Scripps Oceanography Institute and
Stanford University, my main efort also
focuses on completion of irst-year modeling eforts for historical and synthetic
tsunami events using comprehensive
tsunami models to underline the signatures of infragravity waves on the Rosssea Ice Shelf for the NSF-funded research

During the past reporting period, my
research eforts have
continued to be centered on the Arctic:
to improve our understanding of the Arctic
climate system on its changes in the past
and present, and projections in the future.
his includes investigations on the potential linkages between the changing Arctic conditions and mid-latitude weather
extreme events, projections of sea-ice
cover in the Arctic and sub-Arctic seas
using coupled climate models (CMIP6),
forecast of September sea-ice minimum
using statistical method (this is part of
the SiPN2 project). As part of the SiPN2
leadership team member, I organized webinar series throughout the season, and
contributed to the monthly and end of
season report.
Working with scientists from several
institutions (such as PMEL, JISAO, UW,
UAF, UCD, Texas State Univ., and more)
across the country I have co-authored 15
publications. My service as the US CLI-
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“Tsunami hazards to West Antarctica ice
shelves”. his work was reported in an
AGU poster and will be reported in an
upcoming NSF annual report.
My other main efort focuses on the
work of “Development of comprehensive
high-resolution probabilistic tsunami design zone maps compatible with ASCE
7-16 for the Island of Oahu, State of Hawaii” awarded by the State of Hawaii Ofice of Planning in November of 2018. By
March 2019, I had submitted two drat
technical reports to the State of Hawaii
Oice of Planning to address the tsunami
source development used for tsunami design zone maps. his project is expected
to complete by September of 2019, and it
will lead to additional mapping projects
for Maui and Kauai Islands through mid
of 2022.
As a collaborator, I have been one
of the major contributors to a project,
awarded by the NOAA FY 2018 High
Performance Computing and Communication Program, to develop the real-time
capability using high-performance computing to assess arbitrary tsunami source
from real-time data for enhanced SIFT
capabilities.
DONGXIAO ZHANG
My research interests
include: 1) Large scale
ocean circulation and
its role in regulating
climate variability; 2)
Tropical and mid-latitude air-sea interaction on
multi-timescales from sub-daily to seasonal, interannual and decadal; 3) Polar
ocean dynamics and air-sea-ice interaction; 4) Techniques of observing ocean
currents and air-sea luxes using autonomous ocean observing platforms.
I recently co-led a NOAA funded
project to integrate ocean current and
air-sea lux measurement capabilities into
an Unmanned Surface Vehicle (USV)
Saildrone. I’m now studying the air-sea
interaction processes in both tropical and
Arctic oceans with USVs.
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CORALS COMMUNICATE
CHANGES IN CLIMATE AND OCEAN
CHEMISTRY
BY DEBORAH MALAREK
12
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Maybe it was
her childhood
in the Midwest
that drew JISAO postdoc
Sara Sanchez to study
the sea. Two trips to the
ocean as a kid left her in
awe of the vastness of it.
Or maybe it was the
summer between her
sophomore and junior
years at the University
of Arizona when she
worked as an intern at
the National Science
Foundation. Sanchez
was fascinated by all the
projects. “People were
saying, ‘Why aren’t you
doing research?’ I didn’t
know I could!” she says,
shrugging.
Whatever it was, after
graduating with her PhD
in oceanography from
Scripps Institution of
Oceanography, Sanchez
arrived at JISAO prepared
to continue her studies
of coral paleoclimatology
– evaluating how corals
have responded to a
changing climate from
the 1800s to present. “I’m
studying already collected
Opposite page: A young Porites
lutea on the fore reef of Palmyra
Attol. These corals continuously
add outer layers to their skeletons
and can live for hundreds of
years, making them excellent
recorders of past ocean and
climate variability. Sara blends
hundreds of geochemical records
from this type of coral with climate
models to reconstruct climate
variability in the global tropics
over the last two hundred years.
Photo: Sara Sanchez

data, some of it by me,”
she says of doing her
studies in an area not
known for coral.
In fact, some of the data
came from her prior
research trip to the
Palmyra Atoll – a mostly
uninhabited island located
about 1,000 miles from
Hawaii. Now owned by
the Nature Conservancy,
it is managed by the
Conservancy and the
U.S. Fish and Wildlife
Service as a site for
scientiic research
and conservation. Its
remoteness is its saving
grace – allowing for the
survival of one of the
largest shelf-reefs in the
world with more than 150
species of coral.
Sanchez points to a
picture she took of a coral
there. “That one’s a baby,”
she says, adding that the
corals add layers over
hundreds of years, and
drilling through the top
straight down to remove
a sample allows scientists
to measure salinity,
temperature, and other
markers indicating the
conditions years before
scientists collected such
data. The corals serve
as organic time capsules
that allow scientists to
see what was in the
ocean water at the time
the layers were growing.
“They grow bands like tree
rings,” she says.

Sara Sanchez

Asked if the drilling
hurts them, Sanchez
says, “The only live part
is the surface.” She says
data can be collected
by fossilized coral that
washes up on the beach
as well, “but it’s trickier.
It’s easier to measure
them when they’re alive.”
These days, Sanchez
and others are using the
data to give researchers
a picture of what was, a
clearer understanding of
what’s happening now,
and an ability to predict
what might happen in the
future. “We’re creating 3D
gridded ields of what’s
happened in the past
from 1800 through to
the present,” she says.
She knows too much
to deliver a falsely rosy
picture of what’s going
on in the world of corals,
and speaks of the muchpublicized worldwide
bleaching event. “It’s
super sad,” she says.
“There are basically three
issues causing it: the
increasing temperatures,

the increasing Co2, and
pollution and runof.”
In New Zealand for a
conference this past
summer, Sanchez used
the opportunity to visit
the Great Barrier Reef.
She says while some
species of coral had been
ravaged, surprisingly,
others were surviving.
“Some species are more
tolerant than others,”
she says. “The Great
Barrier Reef is deinitely
changing.”
These days she’s not
using a coral drill for her
work, but Sanchez says
using them at Palmyra
Atoll frequently drew
some curious visitors. The
drill’s vibrations attract
reef sharks who “sneak
up behind you. They don’t
have much exposure
to humans,” she says,
“and once we annoyed
about 10 sharks. I looked
behind us, and they were
everywhere!”
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UNIVERSITY SCIENTISTS FEEL
THE PAIN OF THE GOVERNMENT
SHUTDOWN, TOO
Written by Nick Bond for The Conversation to provide a UW researcher’s prospctive on the
35-day federal government shutdown between December 22, 2018 and January 25, 2019.

I am very fortunate. My work involves research on
topics of interest and importance (OK maybe I’m
biased) related to the climate and oceanography
of the North Paciic, and the weather of the Paciic
Northwest.
My primary oice is
at the Paciic Marine
Environmental
Laboratory of the
National Oceanographic
and Atmospheric
Administration, in Seattle,
Washington, in a lovely
setting on the shore
of Lake Washington.
My coworkers are an
interesting bunch of
folks doing a variety of
work ranging from the
chemical oceanography
of deep-sea volcanoes
to the causes and efects
of declining sea ice in
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the Arctic. This research
involves the design and
fabrication of innovative
instrumentation, with
most of this activity
carried out in the
laboratories and test
benches on site.
It’s usually a bustling
place. But these days, it’s
been distressingly quiet.
The reason, of course, is
the partial shutdown of
the federal government,
which has resulted in
the furlough of “non-

essential” employees
of NOAA, a branch of
the Department of
Commerce.
I’m actually an employee
of the University of
Washington, so in
principle, I should not be
afected by the shutdown.
But that’s far from the
case, and my situation is
by no means isolated.
The Joint Institute for the
Study of the Atmosphere
and Ocean (JISAO) at UW
has about 115 employees

– and 89 of them have
a federal facility as their
primary place of work.
The JISAO contingent at
the NOAA lab actually
outnumbers the federal
employees. And JISAO is
just one of 16 cooperative
institutes at universities
in the U.S. through which
academic and NOAA
scientists collaborate.
As a principal investigator
whose paycheck comes
from the university, I’ve
been more hampered
than crippled by the
shutdown. There remains
a seemingly ininite
amount of work that can
be done: papers to read,
current projects needing
attention, proposals to
prepare. Much of this
kind of work can be done
away from the oice.

Opposite page: Federal and
university employees normally
work side by side on many big
science projects. Photo: ITAE

And I must admit that I
kind of enjoyed the irst
few days; if nothing else
the phone hardly rings at
the temporary oice I’m
using.
But now I am getting
really peeved. I was
counting on being able to
make headway on a study
of past cold-air outbreaks
in the Paciic Northwest,
and really need to
use a web application
maintained by NOAA’s Air
Resources Laboratory.
Some other research
in my pipeline requires
climate model data sets
hosted by NOAA, but
again, no dice.
One might suppose that
a slowing of the research
being conducted in my
ield is no big deal. But
there are ramiications.
Take weather forecasting.
Both day-to-day forecasts
and seasonal projections
rely on complex computer
models. These models
need care and feeding;
there is continual
development and
improvement carried out

by a cadre of federal and
nonfederal (academic and
contractor) types. All of
this is basically on hold.
To be sure, forecasts are
still being produced by
National Weather Service
personnel temporarily
working for free, but it is
a setback. And this kind
of pause is happening
all over the country, in
a variety of disciplines,
at research centers that
collaborate with federal
agencies – when the
government isn’t shut
down.
The work not being
done will have some
lasting efects. For
example, a research
cruise in the Atlantic
Ocean scheduled to
begin in about a month
was going to include
instrumentation for
measuring various
chemical properties
including pH. Now it looks
like equipment will not be
able to be prepped and
shipped in time. This will
constitute a serious gap in
the record.
It bears emphasizing that
there are a variety of roles
illed by JISAO personnel
at NOAA, and the extent
to which these individuals
can roll with the punches

associated with the
shutdown also varies.
Support scientists
employed by the
university are in a
particularly tough spot.
These are the people who
carry out the essential
tasks of preparing and

go to so much trouble to
collect. There is not much
glory here, but these folks
are committed to what
they are doing and take
justiiable pride in their
work.
As the shutdown has
dragged on, and PMEL

Workstations at NOAA/PMEL are now empty, even though
many of the people who staff them are actually employed by the
university. Photo: Jed Thompson/JISAO

calibrating equipment,
going to sea on research
cruises – a duty generally
less glamorous than the
term suggests – analyzing
samples in the lab, and
processing and posting
the precious data that we

Ongoing monitoring – like this time series of temperatures on the Bering Sea shelf –
is necessary to track accurately how environmental conditions are changing. Phyllis
Stabeno/NOAA

and other federal
facilities remain closed,
the options for these
individuals have become
increasingly limited. Those
whose work directly
involves equipment
and instrumentation
are especially in a bind.
Many have been able
to be productive by
updating manuals or
online training, but are
running out of things to
do. Those tasked with
data processing and
management often use
specialized software on
their desktop computers –
this kind of work can’t be
done on one’s laptop at
the local Starbucks.
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Ryan McCabe (right), a UW
research scientist, works with
two NOAA scientists on an
instrument before heading
out on a cruise to Mexico’s
northern coast. Photo: Simone
Alin/NOAA

JISAO and federal
employees work
alongside one another,
and the distinctions
are usually blurred. In
many cases, these folks
have similar duties and
tenures, and it’s not much
more than a matter of
chance whether one is
a federal or nonfederal
employee.
But now that distinction
is important, because
diferent rules are in
play for the federal and
nonfederal employees.
Federal employees on
furlough will be receiving
back pay. This does not
apply to JISAO employees,
and for that matter, all
their counterparts across

ONE MIGHT SUPPOSE THAT A SLOWING
OF THE RESEARCH BEING CONDUCTED
IN MY FIELD IS NO BIG DEAL. BUT THERE
ARE RAMIFICATIONS.

the country associated
with the diferent
agencies being directly
afected by the impasse.
If JISAO employees cannot
carry out meaningful
work beneiting the grant
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projects they’re working
under, they must either
ind a project to which
they can contribute (which
is diicult to say the least),
take vacation time, or
worst of all in most cases,
go on leave without pay.

Some individuals
have already been
forced to use leave
or go without pay,
with poor prospects
for reimbursement,
and I fear that their
ranks will swell.
JISAO is doing what
it can on behalf of its
employees, as are the
other NOAA cooperative
institutes, especially
toward minimizing
the “nuclear option” of
forced leave without pay.

Given the requirements
accompanying university
employees working on
federal grants, that is
proving to be no cinch.
Here’s a fervent plea
for an agreement to be
reached somehow so
that we can get back to
our regular work. I am
chomping at the bit, and
I expect that I speak for a
lot of people.

PUBLICATIONS

JISAO researchers contributed to the following publications between April 2018 September 2019.
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UNDER ONE ROOF

RETIRED JISAO
DIRECTOR DR. TOM
ACKERMAN REFLECTS
ON OVER A DECADE OF
LEADERSHIP AT JISAO
BY ABBY ZORN
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hen asked
recently
about his
decision to
take on the director position at JISAO back in 2007,
Dr. Tom Ackerman irst
replied with a lighthearted
“what was I thinking?” In
reality, the decision was
an easy one for Tom,
who was glad to have an
opportunity to return to
full-time academia after
many years of splitting
his time between UW

W

and the Paciic Northwest
National Laboratory. His
decision was also a beneit for JISAO itself; JISAO
staf increased in number
by over 40% during Tom’s
tenure and he facilitated
new collaborations with
other UW and NOAA entities.
Tom started his time at
JISAO when its administrative oices were located
near U Village. “One of the
things I wanted very much

was to move JISAO on to
the campus,” Tom said of
that time. The eventual
move to Brooklyn Avenue
“created a broader sense
of interaction with the science community here on
campus, and that created
joint proposals and new
creative ideas.” This new
location, and the subsequent decision to come
under the umbrella of the
College of the Environment, accelerated JISAO’s
growth. Tom was quick

THANKS TO HIS
ADVOCACY, THE
COLLEGE CHANGED
THEIR POLICY TO
ALLOW RESEARCH
SCIENTISTS, NOT
JUST FACULTY, TO
BECOME PRINCIPAL
INVESTIGATORS.
to say that JISAO was the
irst unit to commit to
joining the College, as he
recognized the beneits
that would come along
with that change. Inclusion in the College meant
Tom gained a seat at the
table along with the chairs
of academic units. This
allowed for collaboration,
but also gave strength to
Tom’s voice as a representative for the research
scientist community at
UW. Thanks to his advocacy, the College changed
their policy to allow research scientists, not just
faculty, to become Principal Investigators. Tom
felt strongly that, “if you
want the place to grow, if
you want the place to do
better research, you have
to give people the right to
compete” by putting their
own names on proposals.
From the beginning, Tom
wanted to make sure
JISAO employees felt
valued, which led him to
make changes to JISAO’s
management structure.
By expanding the admin-

istrative staf and starting
initiatives such as hosting
oice hours at Sand Point
and creating the role of
Deputy Director, JISAO
employees began to feel
more connected to JISAO
and to UW. “From a management point of view,
I think I’m proudest of
making JISAO someplace
that people want to be
known as being employed
by. That shift in culture
is something we worked
hard to bring about.”
As JISAO grew, Tom
strengthened the postdoc and new internship
programs. Again, his
motivation was to make
sure postdocs and interns
felt valued. Tom paired
postdocs with an engaged
mentor so that they
“would have a real home”
in an academic department. For the interns,
Tom wanted them to gain
conidence and understand that grad school
was possible. He insisted
that the program was “not
about creating graduate students or creating
a professional class of
research scientists. It is
about convincing students, at this rather tender age, that they can do
research, or they can do
something comparable.”
Does Tom have anything
he would change about
his time as JISAO’s director? Not many. He wishes
his work to create an

integrated climate model
of the Paciic Northwest
had gotten more traction.
“What I would have like
to have seen is an ocean
model, atmosphere model, and a hydrology model
that could all be married
together. The whole thing
needs to be done as a
group, but we were not
able to make that happen.” And he noted the
overall shift in NOAA’s
priorities toward applied
research rather than
fundamental research. He
lamented that tech companies have changed the
landscape as well, giving
scientists more lucrative
alternatives to working in
academia or government,
and therefore siphoning
away potential talent.
As far as post-director life
goes, Tom still has plenty
to keep him busy between
his graduate students, six
grandchildren, and the occasional home project. He
maintains an appreciation
for his JISAO years and
the variety of research
that JISAO’s scientists accomplish. “I’m proud of
the research, but also that
we were able to igure out
a structure that allows us
to do all this crazy stuf
under one roof.”
“This is a pretty remarkable place. The longer I
spent here, the more I appreciated just the whole
collection of people that
work here.”
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MEET OUR

NEWADDITIONS
THE FOLLOWING RESEARCHERS AND ADMINISTRATORS
JOINED THE JISAO STAFF BETWEEN APRIL 2018 AND
SEPTEMBER 2019.
Burlyn Birkemeier
I collaborate with the Marine Mammal Laboratory’s Alaska Ecosystems
Program at NOAA to
help conduct research on
Steller sea lions and northern fur seals. I help process remote camera and aerial imagery for the Steller sea
lion mark and recapture study, analyze
northern fur seal video tag data, assist
with the Steller Watch crowdsourcing
program and Kitware machine learning
project, and participate in annual ield
work in Alaska.

Janet Clarke
I support the Aerial Surveys of Arctic Marine
Mammals
(ASAMM)
project, which monitors
the spatial and temporal variability in the density, distribution, and behavior of marine
mammals in the Alaskan Arctic. Data
are primarily collected via line-transect
aerial surveys with supplementary information from aerial photo-identiication techniques. he ASAMM database,
which currently spans 41 years (19792019), includes data on bowhead, gray,
humpback, in, minke, and killer whales,
belugas, harbor porpoises, walruses, polar bears, and ice seals.

vides water to billions of
people, and connecting
its regional distribution
and dynamics to the
global climate is one of
the central challenges of climate science. he global tropical energy
balance places strong constraints on the
pattern and dynamics of tropical rainfall averaged across longitudes, explaining the location of the tropical rainfall
maximum, for example, but has relatively
little power to describe regional rainfall
dynamics. Nonetheless, regional rainfall
patterns are tied to their local energy and
water vapor budgets; my research seeks
to better understand how these regional
patterns interact and are organized in response to larger-scale climate boundary
conditions, such as the seasonal distribution of sunlight.

Diana Haring
I collaborate with the
Marine Mammal Laboratory’s Alaska Ecosystems Program at NOAA,
conducting research on
the population dynamics of
Steller sea lions and northern fur seals. As
AEP’s data manager, my work includes
database design, analysis and process automation, and data entry application development.

Brian Green

Colleen Hoffman

I am studying the interaction of regional
tropical rainfall with the global tropical
energy balance. Tropical rainfall pro-

I work with Dr. Randelle Bundy and Dr.
Jospeh Resing to examine the mechanisms and kinetics of how difuse low
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hydrothermal iron in the
Southern Paciic Ocean
is stabilized and potentially upwelled in the
Southern Ocean, fueling phytoplankton primary
production. Phytoplankton are key players in the global carbon cycle but are often growth limited due to iron-poor surface waters. Hydrothermal vents could,
therefore, be a previously unrecognized
nutrient source to the surface ocean and
play an important role in the global carbon cycle. he results from this research
will advance our current understanding
of how hydrothermal vents inluence
global geochemical cycles, and impact
phytoplankton growth in the surface waters.

Jessica Knoth
I work in collaboration
with the Cetacean Assessment and Ecosystem
Program in the National
Marine Mammal Laboratory at NOAA. I have a B.S.
in Aquatic and Fishery Sciences with a
minor in Marine Biology at the University of Washington, as well as an M.A. of
Marine Afairs. My current research includes acoustic analysis of aural recordings of high-frequency marine mammals
in the Arctic. I identify the presence of beluga whales, bearded seals, killer whales,
ribbon seals, and ice, while iltering out
bowhead whales, humpback whales and
mooring noise, among other sounds.

Ansley Manke
I work at PMEL with the
Live Access Server (LAS)
and PyFerret sotware.
PyFerret is a PMEL-developed sotware package
for analysis and visualization of oceanographic and atmospheric
data. he LAS, also developed at PMEL,
is a web-based visualization application that is conigured for exploration
of a group of datasets. I work with the
developers of PyFerret on data analysis
techniques and sotware enhancemens
to support scientists, making use of both
established and newer data standards. I
make enhancements to LAS for running
PyFerret as a back-end visualization tool.
In addition I update the extensive documentation used by the community of scientists who depend on PyFerret.

Molly McCormley
I collaborate with researchers in the Alaska
Ecosystems
Program
of Marine Mammal
Laboratory and the Paciic Marine Environmental
Laboratory. My work is mainly centered
on endangered Steller sea lion and threatened northern fur seal populations. My
primary focus includes analyzing remote
camera images, reviewing and analyzing
foraging footage, processing diet samples,
and participation in annual Alaskan ield
research.

Audrey Rotrock
I am a JISAO Research
Scientist Assistant supporting the Aerial Surveys of Arctic Marine
Mammals
(ASAMM)
project. I’m locating cetacean sightings through photo analysis
of still images collected on a downwardfacing digital single-lens relex camera
mounted to ASAMM’s survey aircrat.
his analysis will enable scientists to
derive correction factors for perception
bias, resulting from marine mammal

observers failing to detect animals at the
surface within their ield of view when
the aircrat passes overhead. hese correction factors will be used to derive a
new population estimate for the Western
Arctic bowhead whale stock and to better
estimate cetacean density in the eastern
Chukchi and western Beaufort seas, during summer and autumn.

Sara Sanchez
I am interested in paleoclimate variability, tropical climate dynamics,
and the development
of geochemical archives
to interpret past change in
Earth’s climate system. I work with Dr.
Greg Hakim and Dr. Casey Saenger on
a coral-based paleoclimate data assimilation project aiming to reconstruct climate variability in the tropical oceans.
Climate models indicate that the tropics
host some of the most robust responses to
climate change, but monitoring low frequency change in the tropical oceans is
diicult given the sparsity of observations
prior to the satellite era. his work ofers
a new means of assessing of tropical climate variability; the results of this work
will improve understanding of historical
hydroclimate and surface temperature
variations, the response of the tropics to
forced change, and coral geochemistryinstrument calibration.

Samantha Wills
I am an atmospheric scientist at JISAO/PMEL
working with autonomous observing platforms to explore air-sea
interactions over remote
regions of the tropical oceans. he ocean
and atmosphere form a closely coupled
system in which heat, momentum, and
water are exchanged across the air-sea interface, and the processes governing these
relationships vary geographically across
the Tropics. he goal of my research is to
use innovative data-collection platforms
to better resolve and understand the

physical processes that occur at the airsea interface, with a focus on the eastern
tropical Paciic.

Alex Zerbini
My research focuses on
population biology and
conservation of marine
mammals and the use
of new technologies to
investigate the ecology of
these aquatic predators. I am interested
in population abundance and population assessment methods and in the impact of the recovery of depleted whale
populations in the ecosystem. Much of
my research is dedicated to the development and application of satellite telemetry methods to cetaceans. Telemetry is
a powerful technique to track animals at
sea in near real time and to understand
their behavior, movement and migration,
habitat preferences, and how they respond to anthropogenic activities and climate change. In recent years, my research
has included assessments of the efects
of telemetry techniques in the behavior,
physiology and life history of animals instrumented with telemetry devices. I am
also interested in survey methods and
analytical techniques to estimate abundance and population status. I enjoy collaborating with scientists across multiple
agencies and organizations in the US and
abroad. I have also been involved in cetacean management and conservation as
a member of the Scientiic Committee of
the International Whaling Commission
(IWC) and the Cetacean Specialist Group
of the IUCN Species Survival Commission.

Abby Zorn
I work with the Admin
team to manage all HR
processes at JISAO,
which include hiring,
payroll, and the employee
experience overall. I also
lead the Diversity, Equity, and Inclusion
(DEI) and Professional Development
committees.
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Forests, Human Health, Northwest Outlook:
UW Researchers Involved In Fourth National Climate Assessment
By Hannah Hickey for UW News,
November 29, 2018

U

niversity of Washington researchers were among hundreds
of authors on a new volume of
the Fourth National Climate Assessment, an assessment of climate change
across the nation produced every four
years by the federal government.
he irst volume of the fourth assessment, released in 2017, looked at the
physical science underlying the report.
Sarah Doherty, a research scientist at
the UW Joint Institute for the Study of
Atmosphere and Ocean, was an author
on chapter two, “Our changing climate,”
that provides an overview and update of
the irst volume. he rest of the second
volume, released Nov. 23, 2018, focuses
on impacts, risks and adaptation across
the United States.
Kristie Ebi, a UW professor of both
global health and environmental and
occupational health sciences, was a lead
author of the chapter on human health.
his chapter looked at human health effects from exposure to heatwaves, loods,
droughts and other extreme events; infectious diseases; changes in our food
and water; and mental health and wellbeing. he chapter also assessed the
health co-beneits of various mitigation
policies that address climate change.
Previous versions of the climate assessments considered various impacts,
such as from extreme weather events
or for public health, separately, Ebi told
Bloomberg Environment. he new report, she said, includes regional chapters that consider the interconnected
and oten compounding risks within the
Northwest and other regions.
Two researchers at the School of Environmental and Forest Sciences contributed to the new assessment’s chapter on
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forests. Professor David Peterson was
one of two coordinating lead authors,
and research scientist Jessica Halofsky
was a technical contributor. he chapter
looked at how extreme weather, including droughts, will make wildires more
frequent and intense nationally and in
speciic regions of the U.S. It also describes how climate change will afect
other ecological disturbances, such as
insects. he authors ind that many options exist to reduce the largely negative
efects of climate change, and list how
federal agencies and other entities are
already implementing adaptation measures across the United States.
he national assessment includes 10
chapters that focus on impacts, risks
and adaptation in speciic regions. he
Carbon Cycle Report, also released Nov.
Climate Impacts Group‘s former deputy
23, for the irst time in conjunction with
director, Joe Casola, was an author on
the national climate assessment. his
the Northwest chapter. (Amy Snover,
report each decade summarizes carbondirector of the Climate Impacts Group,
cycle science, or how increasing atmowas a lead author in 2014 of the previous
spheric carbon dioxide from burning
assessment’s Northwest chapter). he
fossil fuels moves through the Earth sysnew report emtem across North
phasizes many of
America. Butman
Read the report at
the same impacts
was the lead aunca2018.globalchange.gov thor of the chapter
on water, coasts,
forests and agrifocused on inland
culture in the Northwest. he Northwest
waters and a contributing author to the
region has warmed almost 2.0 degrees
second chapter on biogeochemical efects
Fahrenheit since 1900, with a portion of
of rising atmospheric carbon dioxide.
the warming directly linked to humanMargaret Redsteer, an assistant professor
caused climate change. he authors use
at UW Bothell, contributed to the carbon
2015, a year characterized by recordcycle report’s chapter on tribal lands.
breaking warm and dry conditions, to
explore how climate change will be exAnthony Arendt, a research scientist in
perienced in the Northwest region. his
the Polar Science Center at the UW Apchapter, and the larger national assessplied Physics Laboratory, was a contribument, emphasizes how climate change
tor to the Fourth National Climate Aswill disproportionately afect poor and
sessment’s regional chapter focused on
disadvantaged people and Indigenous
Alaska. Former UW research scientist Sacommunities.
mantha Siedlecki, now a faculty member
at the University of Connecticut, was an
David Butman, an assistant professor of
author on the climate assessment’s chapenvironmental and forest sciences and
ter on oceans and marine resources.
of civil and environmental engineering,
contributed to the second State of the
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JISAO’S FIRST INTERN HONORED WITH
EARLY-CAREER SCIENTIST AWARD
the course of my scientiic
career. I hope to transfer
this excitement toward
atmospheric dynamics
to the students I will
teach at the University of
Michigan.”

By Jed Thompson,
November 5, 2018

ngel F. AdamesCorraliza, JISAO’s
irst undergraduate
intern in 2009, received
the 2018 James R. Holton
Award at AGU’s Fall
Meeting in Washington,
D. C.

Á

The award recognizes
“outstanding scientiic
research and
accomplishments of
early-career scientists”
who are no more than 3
years past receiving their
Ph.D. degree. Ángel, now
an assistant professor
at the University of
Michigan, will be receiving
the award for his ground
breaking contributions to
atmospheric sciences, in
particular, to the theory
of the Madden-Julian
Oscillation (MJO).
Ángel’s recommendation
for the award notes that
“what is truly amazing
about his voluminous
body of work is that it
brings together all three
‘pillars’ of atmospheric

Ángel Adames-Corraliza,
winner of the James R. Holton
Award

research—theory,
observation, and
modeling—in such a
synergistic way that they
‘amplify’ one another.”
In a written response,
Ángel thanked the
Atmospheric Sciences
section of AGU and the
members of the award
committee. “It is simply
humbling to receive an
award named after James
R. Holton. I remember
using his book for my
irst class in dynamic
meteorology, which not
only became my favorite
topic in atmospheric
sciences but also deined

“I am lucky to have met
numerous outstanding
people who have
played a pivotal role
in my development.
Tom Ackerman and
the people at the Joint
Institute for the Study
of the Atmosphere and
Ocean (JISAO) were the
irst who provided me an
opportunity to perform
research and paved the
way for my career. Jerôme
Patoux, Mike Wallace, and
Daehyun Kim supported
me throughout grad
school and taught me to
do research with care,
rigor, and enthusiasm. My
postdoctoral supervisor,
Yi Ming, with whom I had
many fruitful science
conversations, and I
shared the joy of being
the loudest people at
the Geophysical Fluid
Dynamics Laboratory.”
Congratulations, Ángel.
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The RV Thomas G Thompson is a 274-foot-long vessel owned by the U.S. Navy Ofﬁce
of Naval Research and is operated by the School of Oceanography at the University
of Washington. It is equipped for conducting multidisciplinary research projects that
involve large teams of scientists. The vessel is named after Dr. Thomas G. Thompson,
the ﬁrst American chemist to devote his major efforts to investigating the chemistry of
seawater and founder of the University of Washington’s oceanographic laboratories in
1930. Photo: University of Washington
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