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About PMEL

¥ f'-‘ , ,NeWport, (0] 3
~10% of
personnel

Seattle, WA
~90% of
personnel

Our Vision:

Predictable, safe, and healthy oceans based on
scientific knowledge and sustained for future
generations as our planet changes.
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PMEL Global
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Global emissions increase CO, in the atmosphere and ocean

COz

U.S. Department of Commerce
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CO, Time Series in the North Pacific
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mistry 101:

f CO, in seawater

COZ = HZO —> H2C03carbonlc acid
water J/

)
T acidity H* + HCO3 bicarbonate B
dioxide  (PH) V4

H+ + C032'carbonate - ¢

€




Differences between beer and the ocean...

Scientists get concerned about exaggerated analogies,
SO.....

* Beer has ~100 times as much CO; in it as seawater, and,
it's basically all CO,

 MUCH more of the other forms of CO, in seawater that

buffer the effect of the CO, in seawater, preventing
bubbles

e Consequently, beer is “acidic” (typically pH 4.0-4.5),
whereas seawater is “basic” (usually pH 7.0-8.5)

Look: no bubbles!
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Upwelling brings
corrosive waters to
the surface along
the Washington
and Oregon coasts

U.S. Department of Commerce | National Oceanic and Atmospheri
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Exoskeleton dissolution
of the larval Dungeness
crab resulting in
structural deformities
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The ocean acidification hotspots, as defined by
the steep calcite vertical gradients, where larvae
Dungeness crab are most affected by dissolution

Dissolution also causes
damaged or missing
mechanoreceptors




Dungeness crab Ilfe | ' CQO; absorbed from
CYCIe & VUInerablllty A . the atmosphere

2013-2022
commercial
landings value

Species

I Dungeness $2.06 billion
Apl".— crab
Aug' Geoduck $0.66 billion

clams

Pacific hake $0.53 billion
Pacific oyster $0.52 billion

California $0.52 billion
market squid

Juvenile
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EcoFOCI Biophysical Mooring Network

Ecosystems & Fisherles-Oceanography Coordinated Investigations

Long-term biophysical moorings @ECOFO(]
Yy
r/

e e e A /A 30years [M2]
S % : . tegn e IONF, rrow [ B .
[ . o i ~ @ 20-29 years [Kodiak, M4, M5, M8]
iz \ v QBN .
1 A oo RUSSIA A "y ): »wﬁwﬁﬁﬂ A W O 15-19 years [Chukchi Sea, C2]
7| @ «‘ ST - ,Z/ 10-14 years [Chukchi Sea, C1, C3, C4,
== st = VR C5 (DBO5), C12 (DBO3)]
:, - L. lw 5 4 RS ActicCioge & e e 5years [M14, Shumagin I.]
- v 3o aadt 0, +qNome
RO A N ion:
- w,w e }J%,_J ALASKA Immense Region:
i ARATNGS - D Y QUERETATED « Alaska coastline accounts for 80% of
S TR NS RIS total US coastline
« Qver half of the US continental shelf

is found here
e  40% of the US catch of fish & shellfish

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

All moorings measure: temperature, salinity, fluorescence, currents, passive acoustics (whales). At selected sites,
PAR, O,, nitrate, sediment trap, eDNA, CO,, met data, ice thickness, bag sampler
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https://www.ecofoci.noaa.gov/
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Sea Ice Structures the Bering Sea Ecosystem

Ice and the Bering Sea food chain

The annual cycle of sea ice 5. In the spring, as the ice melts, 6. The blooms nourish
forming and melting has it creates a surface layer of less- copepods, krill and other tiny
helped sustain marine life. salty water that keeps the algae creatures that are important,
and phytoplankton up in the fat-rich food for young fish,
light, to grow and bloom. birds and marine mammals.
Sea ice 0 | 00 ..
@ Ice algae S . OOO ¢ (A ;';:;-'., Phytoplankton Copepod "'kk':’;ﬁ:ge
As ice freezes, Algae grows on R Mg ';lll,mlpbdck
it sheds a the part of theice =7 h A3 i gies
dense layer that hangs just " boom ™ A
of cold, briny below the surface. ' - = Ancholy,
seawater. e
fu< Smelt
**

In the absence of winter ice,
the cold pool has largely

9 By the summer, it has formed a
bottom layer called the cold pool.
failed to form. Cod and

Cold pool g pollock are moving north.

Pollock and Pacific cod avoid the cold pool, which «
may extend 130 feet up from the bottom and

Bering Sea floor acts as a barrier to the movement of these fish. «

Source: Aug. 23, 2019, presentation by Janet Duffy-Anderson, NOAA/Alaska Fisheries Science Center

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

N e
60°N- 60N+
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54°N+ 54°N+
T T =T T T T T s .l T
175°W 170°W 165°W 160°W 155°W 175°W 170°W 165°W 160°W 155°W
Lyle Britt, NOAA AFSC
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Rapid response delivery of data and model output to management.

Appendix 2.1, Econvatom and Sockesconomic Profile of the Pacific cod

' c Other counci Motk i Guifof Mmian Ecosystem Status Report 2021
Ecosystem-Based -— o 5. Koden Shorn ol Stevms Benbecmrn. Beadpet P Them Vool Bow Lawal. Lowes Rogors - . il
Fisheries Management (EBFM) T Gulf of Alaska
Anrusl Marvest
apeciticaton process

LME based

S B B ype—— |

4 T & A VY $§ C 1L &t v C 4 £ R 1L

F}leSH BERING SEA DATA
RV OSCAR DYSON DELIVERS

Thursday, Oct. 8 * 6:30p

Fresh from the bout! Get the scoop on the Dotiom waler
MAY AUG-OCT SEP oCT oCT NOV DEC e e ot e b
data in the Bering and Chulchd Scas from the recent

nesoarch crwise on the RV Ocar Dysors, Phyia will
discuss howe recent findangs the in 1o long derm data

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

. . NP FMC regueding the Bering Sea cold poad, Mologioad
ESR Plan Team Council Risk Tables Plan Team . eoduxtion, ant scw techmiogies
Contributions Preview Council Join us via ZOOM or call in!
o o . il
Decision(s) Maceng 936 0682 719, Passcode: 332679
Or calk 263 115 8782

Preview of Ecosystem Groundfish Plan Council preview Stock Groundfish Plan North Pacific VA U ARS8 VR 08 £ 20 e
Ecosystem and Status Report Team Climate and early Assessment Team with Full Fisheries
Economic contributions Update warnings Risk Tables with ESR Management Council
Conditions submitted assessment presentations harvest
meeting authors specifications for

Groundfish and Crab

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

pnn:

(VY
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Tsunami generation: Earthquake uplift
estimate vs direct measurement

EN ACTIVATION BUILD ] FORMATION ) APPROACH IMPACT

image from BBC Science

e
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Deep Ocean Assessment and Reporting of Tsunamis U“

DART Obseeratlons

\?. od'»’//?— DART 4G NOAR
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DART inversion method for initial tsunami shape

I T ‘l 1
i —— Obs.
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] >20m 3
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0 1 2 3
Time (hrs) since earthquake

O
21401 \ 1 ' | ——
05 —Forecast_

D
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> :
D21418 | st : .
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H o : 2 3
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_\ E
:
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o 2 3
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1
SRY
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SIFT 2011 Tohoku Tsunami Forecast Results DART 21415 — 590 MMl Sotheast of Tokyo, Jepen
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Honshu (northeastern Taiheiyou) tsunami, 11 March 2011 g NOAA Center for Tsunami Research
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NOAA Center for Tsunami Research
NOAA Research Product, not an official forecast :




Maximum tsunami amplitude

cm
>=150

- 4 100

S 50
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Tsunami Debris Forecasting and Vulnerability Assessment

Tsunami
Water
Level

18
17
16
15
14
13
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11
10

©

OSU Hatfield Marine Science Center: Vertical
Evacuation Center for the community

Gravelsfilled anti-criish zone

8
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6
5
4
3
2
1
0
-
2
-3
-4
5
6

YOST GRUBE HALL

Grong i, Lcaco kpff
Da(aAg_:;O.A’NDAAﬁJS_ﬂN vy, NGA, G\[BCO ;

Massless debris tracking of the XXL1 Cascadia Elapsed Time No. of debris impacting w

Tsunami at the Newport OSU Building Site 00h 00m 06s on the building: 0 WASHINGTON
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Hunga Tonga-Hunga Ha'apai
Volcano Explosion and Tsunami
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L%, Modeled maximum
tsunami amplitude
anuary 15, 2022 Tonga

’
A\ Model results based on DART-inversion
of volcanic deformation

e .. -
Tsunami component induced by

30  U.S. Department of Commerce




But Wait! That's Not All!

Atmospheric Response Modeled tsunami

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




I SEA LEVEL STATION MONITORING FACILITY

© o 10C
Intro Map Station lists Station details Services & FAQ GLOSS Catalog
[previous station] Station | Mona_Island_PR v | at GMT [next station]
[more details] [GTS message] [show data] [show on map] [monitor]
Station metadata 1 .
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Country USA | &
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PIVIEL CoIIaboratlons
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Observing inside hurricanes and tropical storms

OBSERVING SYSTEMS TO IMPROVE HURRICANE PREDICTION e

T A Nl 2021-2024
prones P ’ N 36 saildrone
Satellites @ deployed
11 e = B BPensondes 20 hurricanes
! r — .
[,lf e ™ observed 46 times

W _ Dataused by
international
forecast centers
and NOAA

- Hoats | | hurricane
Gliders B forecasters

/

? , Buoy

Zhanget al., 2023
https://doi.org/10.1175/BAMS-D-21-0327.1

K1
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Edo Mazza (UW CICOES/NOAA-PMEL)
Lev Looney (U Miami CIMAS/NOAA-AOML) St
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