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• Nitrogen cycle, phytoplankton growth, biological carbon pump,climate change• The globally integrated rate of Benthic Deni is higher than that ofWCDeni, indicting a greater importance.
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Motivation - Nitrogen fixation and Denitrification
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→ how does benthic denitrification influence phytoplanktonphysiology and N2 fixation rates?

203 Tg N yr-1

86. 4

117

globally integrated rate (Tg N yr-1)



Bohlen et al., 2012, GBCSomes and Oschlies, 2015, GBC

𝐵𝑒𝑛𝐷𝑒𝑛 = 𝑎 + 𝑏 × 𝑐 𝑂2−𝑁𝑂3 𝑏𝑤 × 𝑅𝑅𝑃𝑂𝐶• a,b,c are constants• rain rate of particulate organic carbon(RRPOC)

Method - Optimality-based Variable Stoichiometry Model

3

Pahlow et al., 2019, GMD

• variable C:N:P in phytoplankton, N2-fixing diaztroph and detritus POM• now implement benthic denitrification



• 600 ensemble simulations withdifferent parameter combinations• cost(O2, N*, PO43-, Chla)• N*= NO3--16PO43-

Calibration - optimize parameters and cost function
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• 5 simulations with benthicdenitrification
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nobdeni (OPEM_H) & one simulation->spatial distribution

no_bdeni

• N2 fixation is higher among simulationsincorporated with benthic denitrification• WC Deni shows a higher variability andlower rates relative to Benthic Deni

b2_4
Results - Water-column Deni. and Benthic Deni.
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Results - Latitudinal patterns of particulate C:N:P ratios
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N:P (0-50m) for b2_4

N:P (50-130m) for b2_4

• simulations with benthic denitrification better reproduce particulateC:N and C:P ratios



• Improves N2 fixation and N*.• Particulate C:N and N:P is better reproduced, particularly latitudinalpatterns of particulate C:N and N:P.
• Benthic denitrification plays an important role shaping N2 fixationthroughout the global ocean and should be considered whenunderstanding and predicting changes to N2 fixation.

Conclusions
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