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marine ecosystem stressors: warming & deoxygenation

nature REVIEW ARTICLE
gf:OSClenC’e https://doi.org /10.1038/541561-018-0152-2

Drivers and mechanisms of ocean deoxygenation

Andreas Oschlies ©12*, Peter Brandt 212, Lothar Stramma ' and Sunke Schmidtko
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“Warming is considered a major driver: in part
directly, via solubility effects, and in part
indirectly, via changes in circulation, mixing and
oxygen respiration.”

Metabolic trait diversity shapes marine
biogeography

Deutsch et al., 2020 - Nature
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marine ecosystem stressors: acidification

Anthropogenic Carbon
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surface intensified changes

Increasing Temp & C,, Decreasing pH & Q. Decreasing Oxygen
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threshold migration in opposite directions
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compression of suitable habitat
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ocean acidification (OA) is largely considered a surface intensified process
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are amplified subsurface signals of OA ubiquitous?
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are amplified subsurface signals of OA ubiquitous?
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amplified subsurface changes to pCO2, [H*], & pH are global
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hypothesis: widespread effect from interior ocean carbon pool interactions
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carbonate system nonlinearities
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implications: OA complicates vertical structure of interior ocean stressors
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implications: overlapping stressors

growing volume of water experiencing multiple environmental stressors
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implications: reconsider perspectives on upwelling region exposure

UPWELLING Winds from the North
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implications: consequences and co-benefits of mCDR

: o CO, change associated with
Pﬂ.ClﬁC 1505 W padding 5 Smol kg™ I;IC cm::I
10 umol kg™' TA throughou
(g) Ap C02 (H’atm) ’rhi en’rirz wc:’retr colugmn |
0 (mimicking CaCO; dissolution).
E
f‘: 1000 scan meI
53 (=12 2 EI
a "-'-#ﬁ
2000 ‘i *&& R
60°S 30°S Eq. 30°N 60°N '5- In o

Fassbender et al., 2023 (GBC)

andrea.j.fassbender@noaa.gov | PICES 2024 Session 8



conventional observing platforms for ocean carbon and temperature
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conventional observing platforms for ocean carbon and temperature

..)
|
Time

Surface -, Ca' ~of ) == - —
' fat\.\fe \‘_ - = --/ = ,“-:2\ , :
19\‘“93 Y -jﬁ':_%? Space

1 km -

Depth

2 km -

B e & -
B Decades
" o = " --Month;{ pao
Region o —~LIluiseés — pays
Basin g Hours
Space Global Time

andrea.j.fassbender@noaa.gov | PICES 2024 Session 8



autonomous observing platforms for ocean carbon and temperature
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Biogeochemical (BGC) Argo array implementation status
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. Jonathan Sharp
BGC Argo data synthesis: oxygen PMEL/CICOES

Research Scientist i ‘

1/2004 1 -
Mean [02] at 20 dbar (xmol kg )

400

——

.o-d'"

1/2004 7

1350

300

[
un
o

200

[0,] (zmol kg™)

150

150 90 30 30 90 150 500

GOBAI -0,

Pressure (dbars)
o
o
o

1°, 58 depth levels,

14005
1600 monthly, 2004'2023
1800
scan me! 2004 2006 2008 2010 A20|'12 2014 2016 2018 2020 2022

andrea.j.fassbender@noaa.gov | PICES 2024 Session 8



60°N

50°N

40°N

30°N

20°N

. Yo & ' >
- Sy s, -

= s

.,,..4\:.‘ o Lo

BGC Argo application: species distribution modeling Miary Margarel 10" e

Albacore tuna

Winter (Thunnus alalunga) Summer

Mean Probability of

| 150°E 170°E 170°W 150°W 130°W 11.0°W OCCU rrence . 150°E 170°E 170°W - 150°W 130°W 11.0°W

I >50%

andrea.j.fassbender@noaa.gov | PICES 2024 Session 8




John Lyman

future of Argo data synthesis products: T & S PMEL/CIMAR

Research Scientist
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dynamically served Argo data synthesis products

monthly releases of

Satellite 2D Inputs PMEL Argo-Based Products:
weekly maps
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U.S. BGC Argo outlook...the cliff

GO-BGC _ SOCCOM ~200 floats ~100 floats U.S. BGC Argo largely

Global Ocean Biogeochemistry Array T — é_ — implemenied Via NSF prOiecllls
e ACHYe P WMO or Float-ID... s —'ER Wi'l'h end daies

LFind floatJ | o - ‘qf L

W

SOCCOM funded through
2027 (few new floats)

GO-BGC fund through 2026
(500 float array)

Argo Is for everyone. Check out
our data access & visualization
_Ped B toolboxes in MATALB, R, & Python
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