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Overview

PMEL and NOAA:  Who we are 

Deeper Dives:

Marine and Atmospheric Chemistry:  Ocean Acidification
Marine Ecosystems:  Fisheries Oceanography in the Bering Sea
Oceans and Extreme Events: Tsunami Detection and 

Forecasting
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About NOAA
National 
Weather 
Service

National Marine 
Fisheries Service

Nat’l Environmental Satellite, 
Data and Information Service

Marine & 
Aviation

Operations

National 
Ocean 
Service

Oceanic and 
Atmospheric 

Research
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About PMEL

Vision
Our Vision:

Seattle, WA 

~90% of 
personnel

Newport, OR

~10% of 
personnel

Predictable, safe, and healthy oceans based on 
scientific knowledge and sustained for future 
generations as our planet changes.
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PMEL Global 
Observations



Our Big Questions:

What are the impacts of marine and atmospheric chemistry?

How do physical and chemical factors drive change in marine 
ecosystems? 

What is the ocean’s role in climate, weather and extreme 
events?
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Global emissions increase CO2 in the atmosphere and ocean

8
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Ocean Acidification (OA) Chemistry 101:
the many forms of CO2 in seawaterCO2

H2CO3

H+ + HCO3
-

carbonic acid 

→

carbonateH+ + CO3
2-

bicarbonateacidity 
(pH)

CO2

carbon 
dioxide

water

+ H2O  →



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | Pacific Marine Environmental Laboratory  10

Differences between beer and the ocean…

Scientists get concerned about exaggerated analogies, 
so….:

• Beer has ~100 times as much CO2 in it as seawater, and, 

it’s basically all CO2

• MUCH more of the other forms of CO2 in seawater that 

buffer the effect of the CO2 in seawater, preventing 
bubbles

• Consequently, beer is “acidic” (typically pH 4.0–4.5), 

whereas seawater is “basic” (usually pH 7.0–8.5)

Concerned

scientist

Look: no bubbles!

Bubbles!

Ultimately, increasing acidity can make 

shell-building harder by reducing the 

availability of building blocks or 

dissolving existing shells
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Upwelling brings 

corrosive waters to 

the surface along 

the Washington 

and Oregon coasts
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OA Impacts on the Organisms
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Species
2013–2022 
commercial 

landings value

Dungeness 
crab

$2.06 billion

Geoduck 
clams

$0.66 billion

Pacific hake $0.53 billion

Pacific oyster $0.52 billion

California 
market squid

$0.52 billion



Our Big Questions:

What are the impacts of marine and atmospheric chemistry?

How do physical and chemical factors drive change in marine 
ecosystems? 

What is the ocean’s role in climate, weather and extreme 
events?
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EcoFOCI Biophysical Mooring Network

30 years [M2]

All moorings measure: temperature, salinity, fluorescence, currents, passive acoustics (whales). At selected sites, 
PAR, O2, nitrate, sediment trap, eDNA, CO2, met data, ice thickness, bag sampler

20-29 years [Kodiak, M4, M5, M8]

15-19 years [Chukchi Sea, C2]

Long-term biophysical moorings

10-14 years [Chukchi Sea, C1, C3, C4, 

C5 (DBO5), C12 (DBO3)]

5 years [M14, Shumagin I.]

Immense Region:

• Alaska coastline accounts for 80% of 
total US coastline

• Over half of the US continental shelf 
is found here

• 40% of the US catch of fish & shellfish

• >100,000 people rely on subsistence 
hunting & fishing

https://www.ecofoci.noaa.gov/
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Sea Ice Structures the Bering Sea Ecosystem
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Stabeno et al., 2018
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Lyle Britt, NOAA AFSC

Cold Pool (Juvenile Sanctuary)   Adult Pollock
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March 14, 2024

50th Anniversary | Pacific Marine Environmental 

Laboratory

Rapid response delivery of data and model output to management.

Plan Team

Groundfish Plan 

Team with Full 

ESR 

presentations

NOV

Risk Tables

Stock 

Assessment 

Risk Tables with 

assessment 

authors

OCT

Council 
Preview

Council preview 

and early 

warnings

OCT

Plan Team

Groundfish Plan 

Team Climate 

Update

SEP

PEEC

Preview of 

Ecosystem and 

Economic 

Conditions 

meeting

MAY

NPFMC 
Council 
Decision(s)

North Pacific 

Fisheries 

Management Council 

harvest 

specifications for 

Groundfish and Crab

DEC

ESR 
Contributions

Ecosystem 

Status Report 

contributions 

submitted

AUG-OCT

How are our data and model output used in fisheries management?

Databases, scientific publications, presentations, data synthesis products such as the Arctic Report Card, radio and 
news 
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The People



Our Big Questions:

What are the impacts of marine and atmospheric chemistry?

How do physical and chemical factors drive change in marine 
ecosystems? 

What is the ocean’s role in climate, weather and extreme 
events?
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Tsunami generation: Earthquake uplift 
estimate vs direct measurement

22

image from BBC Science
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DART Observations
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SIFT 2011 Tohoku Tsunami Forecast Results 
Obtained in 1.5 hr after the EQ

< 10 m

10 - 20 m

> 20 m

slip

DART inversion method for initial tsunami shape
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Tsunami Debris Forecasting and Vulnerability Assessment

OSU Hatfield Marine Science Center: Vertical 

Evacuation Center for the community

Gravel-filled anti-crush zone 



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | Pacific Marine Environmental Laboratory  28

Hunga Tonga-Hunga Ha'apai 
Volcano Explosion and Tsunami
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But Wait!   That’s Not All!

31

Volcanic Tsunami
(Jan 15, 2022 Tonga)

Modeled tsunamiAtmospheric Response
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Ultimate Goal of PMEL Tsunami Research:
Zero Casualties from the Next Tsunami
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PMEL Collaborations



Thank you
and

Questions?
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2021–2024

36 saildrone 
deployed

20 hurricanes 
observed 46 times

Data used by 
international 
forecast centers 
and NOAA 
hurricane 
forecasters

Observing inside hurricanes and tropical storms

https://doi.org/10.1175/BAMS-D-21-0327.1

Zhang et al., 2023
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