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Our Goals

e Simulate spatiotemporal variability in the
marine carbonate system
e Understand the underlying drivers of that

variability

® Provide valuable information to support

marine resource management
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Ocean-biogeochemical patterns in the Gulf of America
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Ocean-biogeochemical patterns in the Gulf of America

Seasonal variability (Gomez et al., 2020)
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Ocean-biogeochemical patterns in the Gulf of America
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® The Mississippi River runoff is a key driver of

Changes in Mississippi River chemistry from the coastal ecosystem variability in the
the 1970s to 2010s: northern Gulf of America
Alkalinity +15% e Changes in the carbon chemistry of the MS

river waters determined a slower OA
progression near the MS delta region

Mississippi River impacts in the northern Gulf I@‘

Alkalinity to DIC ratio +5%



River chemistry for ocean-biogeochemical models

RC4USCoast: a river chemistry dataset for regional
ocean model applications in the US East Coast,
Gulf of Mexico, and US West Coast
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Ocean BGC models need realistic inputs of
river-water properties to properly simulate
coastal ecosystem responses to river runoff,
but the availability of these inputs is usually
limited

We developed the RC4USCoast dataset, which
contains relevant variables to characterize
biogeochemical and water fluxes (land-to-
ocean) along the US West Coast, US East
Coast, and Gulf of America

RC4USCoast has been used in two NOAA CEFI
modeling efforts: Northwest Atlantic (Ross et
al., 2023; Northeast Pacific (Drenkard et al.,
2024)

(Gomez et al., 2023) '@‘



Ongoing ocean-biogeochemical research

Red tide: Toward building a FRESCA: Ocean-BGC modeling CEFI: Linking interannual coastal
subseasonal to seasonal red in support of multistressor biogeochemical changes to Gulf
tide and hypoxia warning characterization Stream and wind-driven

system for the West Florida upwelling in the South Atlantic

29

Shelf. Bight
285
28 (a) (b)
Truth imi 2 Unconstrained Surface NO; (umol kg') | Bottom DO (umol kg')
0.5
30°N 275
3 Climatologies
g § 27 9
£25°N o =
L] 3
3 2
26.5
20 \ Surface NO; anomaly
B = 4 >
96°W 90°W  84°W o 26 7 P,
1032 o -
Low-chlorophyll *"
_ 1030 H 25.5 composites
E-2 1028 3
£ S N 1026 2
§ 400, [N £ 25
g'-400 1024
1022 = Rk o 0
h 1020 e 245 /
< 4 5 i
_ 0 2°NT If- — ; : : 54 High-chllfrophyll / e / =
E-200 ] \¢ /B 5 3 85°W  84°W  83°W  82°W  81°W  80°W  79°W composites’ i, ¥ i
: |0 N\ 8 I
£ . = v A,
§ 0o N / v g
a ;= o

-95 -90 -85 -95 -90 -85 -95 -90
Longitude Longitude Longitude

° MOM®6-COBALT-SFL36 :
(Gomez et al., in prep)

(Bordin et al., in prep)




Concluding Remarks

High-resolution ocean-biogeochemical models can assist in filling observational gaps by
describing and attributing ocean biogeochemistry variability over time.

AOML conducts relevant ocean-biogeochemical modeling studies in the Gulf of
America and the US Southeast Coast, contributing to a better understanding of

plankton dynamics and carbonate system patterns

This work represents a multidisciplinary research effort, which includes an active
collaboration with the NGI, CIMAS, and other NOAA labs.
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