Estimating global PP from space in relation to
nutricline depth in the open ocean

by Katherine Richardson (Univ. of Copenhagen) and
Jorgen Bendtsen (ClimateLab)
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Observations from the North Sea

Shelf edge area in July 2016 i

! o
A subsurface chlorophyll a maximum ¥
is located above the nutricline (red :

T T
ar.2 74 57.8
Y

bullets).

Pressurne [dbar] o
o o L=

883

(5]

—
f=
=

T T T T
= SE.E 58.8 57 57.2 574 576 57.8

gest high rates of new production
)geosciences, 15, 7315-7332.



1
|

Global data:

Observations, including Galathea 3
(Yellow bullets and red triangles)
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How do we find Nutricline depth ?
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DCM vs nutricline
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A simple balance: light vs nutrients
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PP vs DNO3

Total PP

PP in the upper 10 m divided
by the total PP:

The fraction of PP decrease
when DNOS3 increase
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Empirical PP model
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DNO3: 20-90m: PP(0-10m) = 19% of total PP

PP above 10 m (%)
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DNO3>90m: PP(0-10m) = 10.7% of total PP
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VPP-model: total PP is estimated from PP(0-10m)

PP(0-10m) = fraction of PP
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VPP-model

The production in the upper 10 m is a fraction (y) of total PP,

where y is a function of nutricline depth:

PP, =y(DNO3) PP
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Average PP

PP(0-10m)
o Results:
b ~25% of PP in the upper 10m
VPP _ _ ,
o Oligotrophic areas more productive
- Total PP~49 Pg Clyr
VPP/VGPM
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P®__ vs T, depth & nitrate
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P® __ Inthe northern NA
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Summary & knowledge gabs
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- subsurface PP is a significant fraction of total PP
- only ~25% in the surface layer (0-10m)

- Nutricline depth may improve estimates of PP
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- Relatively large variation in photosynthetic parameters

Knowledge gaps
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- distribution of nutrients




