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Motivation - Nitrogen fixation and Denitrification
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Nitrogen cycle, phytoplankton growth, biological carbon pump,
climate change
The globally integrated rate of Benthic Deni is higher than that of WC

Deni, indicting a greater importance.

— how does benthic denitrification influence phytoplankton
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hysiology and N, fixation rates?



Method - Optimality-based Variable Stoichiometry Model
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Calibration - optimize parameters and cost function

10%¢ 10%¢
108} 108}
A A
L] L]
7l 7l
10 %, 10 B g
d2_6
g2_11
b3_16
* .12
+ b2_4
106 I I I I I I I | 106 I I I I I
0.005 0.01 0.015 002 0.025 0.03 0.035 0.04 0.045 0.12 0.14 0.16 0.18 0.2 0.22
globally averaged NOL;' (mmol m'a) globally averaged 02 (mmol m'a)
250
200
150 -
100
50 -
0 L

no_bdeni

| 1 |
d2 6 9211 b3 16 fl 12 b2 4

0.24

0.26

600 ensemble simulations with
different parameter combinations
cost(O,, N*, PO,*, Chla)

N*= NO5;-16PO,*

5 simulations with benthic
denitrification



vertically integrated rate

Results
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* Ny fixation is higher among simulations
incorporated with benthic denitrification

* WC Deni shows a higher variability and
lower rates relative to Benthic Deni




Results

C:N (0-50m)

N:P (0-50m)

20
L

Latitude (°N)
0
|

i

-40
|

nobdeni

b2_4

- Redfield

Martiny et al., 2014

10
C:N (50-130m)

20

2[0 3l0
N:P (50-130m)

40

Latitude (°N)
0 20

-20

-40

-60

mol mol™

» simulations with benthic denitrification better reproduce particulate

C:N and C:P ratios
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- Latitudinal patterns of particulate C:N:P ratios
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Conclusions

* Improves N, fixation and N*.

 Particulate C:N and N:P is better reproduced, particularly latitudinal
patterns of particulate C:N and N:P.

» Benthic denitrification plays an important role shaping N, fixation
throughout the global ocean and should be considered when
understanding and predicting changes to N, fixation.



