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Comparing Biogeochemical Model Outputs using Neural Network Ensembles
Christopher Holder and Anand Gnanadesikan

Johns Hopkins University
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Can neural networks reproduce the 
results of a biogeochemical model?

Can neural networks be used to 
show the same apparent 
relationships between simulations?
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Ellen Cliff - University of Oxford

OCB Sum
m

er W
ork

sh
op 2019



Ellen Cliff - University of Oxford
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Michael Fong - Scripps Institution of Oceanography
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Michael Fong - Scripps Institution of Oceanography
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Weathering reaction Dissolved products (ocean) Calcification reaction?
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Can we enhance 
weathering to draw 

down carbon dioxide?
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Interannual comparison of diatom community composition 
in the Western Antarctic Peninsula

Laura Z. Holland, Alexa R. Sterling, Kristen N. Buck, Dreux P. Chappell, Kevin R. 
Arrigo, Anton F. Post, Bethany D. Jenkins

How do the diatom communities compare?

Which environmental factors correlate with them?

What are the implications for biogeochemical cycling?

DFe [nM]
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Module 1: Fragilariopsis

Module 2: Pseudo-nitzschia
and small centrics

Co-occurrence analysis

1
2

3
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John Irving - Florida State University
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Production
A comparison of 
estimates in the 

California current

Thomas B Kelly
Seaver Wang
Michael R 
Stukel
Ralf Goericke
Nicolas Cassar
Sven Kranz

Many of us would consider primary production a key control on the rate of 
biogeochemical processes
Others may consider community production  -- or even gross primary production

Autonomous measurement of GPP from Fast Repetition Rate fluorometry 

1. In situ light field & ZML
2. Fit functional form to 

JVPII
3. Apply a photo-

physiology model for 
GPP

1

2
3

* tbk14@fsu.edu
But do we get a reasonable estimate?
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These independent productivity metrics compare surprisingly well! 
Next we’ll be attempting a closed budget by including respiration (e.g. 3H-Leu, 
mesozooplankton, and protists) and export (e.g. sed trap & 234Th).

Change in O2/Ar over due to 
air-sea gas exchange

correction for non-steady 
state effects

Also developed an O2Ar-based GPP metric

NCPRT during the night equals the community respiration (NCR).
NCPRT during the day equals GPP + NCR.

Production
A comparison of estimates in the California current

Thomas B Kelly, Seaver Wang, Michael R Stukel, Ralf Goericke, Nicolas Cassar, Sven Kranz

Both GPP rate estimates look reasonable
Compares well with more traditional NPP, 
NCP and nitrate uptake estimates.

Stop by my poster on across-shore flux estimates looking at a 
coastal filament!
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Effects of Phytoplankton Composition and Biominerals on the Episodic Pulses of Particulate Organic Carbon to 
Abyssal Depths

Cynthia A. Michaud1, K. L. Smith, Jr.2, C. L. Huffard2, C. A. Durkin1

Moss Landing Marine Laboratories1, Monterey Bay Aquarium Research Institute2

Hypotheses:
1. During the high flux events, more phytoplankton cells and different 

community compositions are collected in sediment traps.
2. Increased biogenic silica and calcium carbonate in phytoplankton 

aggregates, are correlated with episodic high POC flux events.
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Effects of Phytoplankton Composition and Biominerals on the Episodic Pulses of Particulate 
Organic Carbon to Abyssal Depths

PERMANOVA p-value = 0.001

Two communities signify different 
cells are sinking during high and 

low flux events.

High Flux

Low Flux 

There are 2 distinct community 
compositions!

Low flux events are relatively more 
enriched in cells

Sinking particle silicification does 
not change

Relative calcification decreased as 
carbon increased 

Relatively more 
coccolithophores 
in low flux 
events

p-value = 0.005
Relatively 
more diatoms 
in low flux 
events

p-value = 0.012
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February pCO2 
observations from 
SOCAT & LDEO 
databases

Zhang (2017)
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Saildrone-enabled observations of 
wintertime ΔpCO2 may lead to an upward 

revision of western boundary current 
CO2 uptake
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How it began: Apparent size-fractionation in 
PIC:POC found when investigating POC 

regeneration and PIC dissolution from 230Th-
normalization

Pavia et al. 2019

We assembled a database of all size-
fractionated PIC and POC data from in-situ 

filtration
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Monthly satellite climatologies overestimate surface in-situ pumped POC data
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Jessica Sheu - Moss Landing Marine Laboratories Jessica Sheu - Moss Landing Marine Laboratories 

Source: BecomingHuman

Automated identification of sinking marine particle 
images using transfer learning
Jessica Sheu1; Colleen A. Durkin, PhD2

1San José State University, 2Moss Landing Marine Laboratories 
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https://becominghuman.ai/building-an-image-classifier-using-deep-learning-in-python-totally-from-a-beginners-perspective-be8dbaf22dd8


Jessica Sheu - Moss Landing Marine Laboratories 

Increase in training size

Increase in 
accuracy

Automated identification of sinking marine particle 
images using transfer learning
Jessica Sheu1; Colleen A. Durkin, PhD2

1San José State University, 2Moss Landing Marine Laboratories 
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Patricia Thibodeau - Virginia Institute of Marine Science
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Freshwater in the Arctic 
Ocean: 
does gallium offer a solution to 
deconvolving sources? 

Laura M. Whitmore, Angelica 
Pasqualini, 
Bob Newton, Alan Shiller
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1. 2.

3. 4.
1. Water masses
2. Nutrient tracer
3. Comparison to 

new Ga tracer
4. Pacific fraction 

vertical profiles

At
lan

tic

Pa
cif

ic

Does the nutrient or gallium method more accurately represent 
the water column? 
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Laura M. Whitmore
laura.whitmore@usm.edu

Check out my  poster on the utility of 
barium as a tracer in the Arctic Ocean 
tonight
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Model SST GFDL- ESM2.6 Model
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Nitrate

Large Phytoplankton Limitation

Iron

Preliminary Model 
Results

Interannual Variability

@AMWyatt

COBALT biogeochemical Model
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