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INTRODUCTION

Understanding the patterns and drivers of oceanic primary production is crucial for assessing marine ecosystem health and carbon cycling. In this
study, we utilize a comprehensive global dataset of phytoplankton primary production recently compiled by Mattei and Scardi (2021). This dataset
integrates '*C-based, depth-resolved measurements from 6 084 oceanographic profiles collected between 1958 and 2017. It combines 2,214 profiles
from the earlier Ocean Productivity dataset (pre-1994) with 3,870 newly curated entries, significantly enhancing both spatial and temporal coverage.
Each profile provides detailed observations of vertical primary production rates (mg C m~3 d—1), alongside chlorophyll a concentrations, temperature,
and photosynthetically active radiation (PAR), supplemented by relevant metadata such as sampling time, geographic location, bathymetric data,
and proximity to shore. Please visit photoclim.org for more information on these activities and the PHOTOCLIM project.

The amount of light energy passing perpendicularly through a unit RESUILTS
surface in unit time, called irradiance I (Wm™2), is used as a measure
of available light. Normalized production is treated as a function of
irradiance and we write:

To compare differences in parameter estimates, we plotted pairwise
scatterplots of a” and P2 and computed correlation coefficients (Fi-
gure 2). The resulting heatmap (Figure 3) quantifies agreement between
pPB — pB( I). models. Figure 4 shows probability density functions for a” and P2,

illustrating how each model’s structure affects the estimated values.
The dependence of normalized production on irradiance is described

using the photosynthesis—irradiance function p”(I), which relates light 101
intensity I to photosynthetic output. Five classical formulations are |
commonly used, as supplied in Kova¢ et al. (2017):
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Figure 1: Some of the commonly used photosynthesis irradiance functions and their 0 0.00
0.0

names in accordance with the first appearance in oceanographic literature: Black- 0.1 0.2 0.3 0.4 0.5 0 > A 6 3 10
man (1905) dotted gray, Jassby and Platt (1976) orange, Smith (1936) light blue, aB[mgCﬁ%m‘zh] P5
Platt et al. (1980) blue and Baly (1935) dashed grey. Figure supplied by the authors

of Kovac et al. (2017).

Figure 4: Probability density functions of o (left) and PP (right) estimated from
five photosynthesis—irradiance models.

METHODS
To estimate the initial slope a” and assimilation number P for each REFERENCES
B . . .

of the five p (I) formulations, .We applied a.nonllnear.leaSt_SquareS fit Mattei, F., & Scardi, M. (2021). Collection and analysis of a global marine
to each depth-resolved profile in the Mattei & Scardi dataset. Each phytoplankton primary-production dataset. Farth System Science Data, 13(10),
profile’s normalized primary production was fitted individually with 4967-4985. doi:10.5194 /essd-13-4967-2021
the five functional forms, and the best-fit values of aB and Pﬂ]_? were Kovag, Z., Platt, T, Sathyendranat.h, S., Morovic, M.,. & .Jackson, T. (2017). A

ded. Thi d d1 11 6084 a1 aldi system for recovery of photosynthesis parameters from in situ profiles. Journal of
recorded. IS procedure was repeated Ior a Prolles, yielding a Marine Systems, 170, 103—116. doi:10.1016/j.jmarsys.2017.02.003

distribution of parameter estimates for each function.



