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General description: 
 
 This dataset represents the third update to the first release of the Pelagic Size Structure 
database (PSSdb, https://pssdb.net) scientific project, investigating the global particle size distributions 
measured from multiple pelagicǂ imaging systems. These devices include the Imaging Flow Cytobot 
(Olson and Sosik 2007), benchtop scanners like the ZooScan (Gorsky et al. 2010), and the Underwater 
Vision Profiler (Picheral et al. 2010). The data sources originate from Ecotaxa (https://ecotaxa.obs-
vlfr.fr/), Ecopart (https://ecopart.obs-vlfr.fr/), and Imaging FlowCytobot dashboards 
(https://ifcb.caloos.org/dashboard and https://ifcb-data.whoi.edu/dashboard). Links to the PSSdb code 
and documentation are available on the PSSdb webpage.  
 

ǂ: All artifacts were removed, but observations from IFCB and UVP include living and detrital particles, 
whereas benchtop scanner datasets only includes living particles. Note that samples with less than 
95% validation of the taxonomic annotation were discarded for scanner Zooscan and UVP projects, but 
not for IFCB projects, whose annotations are predictions-only. Thus, IFCB observations may include 
artifacts that were not classified as such, or exclude plankton that were classified as artifacts.  
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This updated version includes the following changes: 
 

● Duplicate data entries and NaN values have been removed. 
● Data products now include Normalized Biomass Size Spectra (NBSS), and Particle Size 

Distribution (PSD), two widely used methods to represent plankton and particles size distribution 
in marine ecology and biogeochemistry (Jonasz and Fournier 1996, San Martin et al. 2006). 

● Linear regressions are now performed with log10 transformations of the normalized 
biovolume/abundance and the size classes. 

● Inclusion of UVP6 and other benchtop plankton Scanner datasets from net tows, which expand 
the temporal and spatial coverage of the data products. 

● Unbiased portion of the size spectra is selected by a new thresholding method that accounts for 
both uncertainties on particle sizes, limited by the camera resolution, and particle count 
(Schartau et al. 2010), so that only size classes with less than 20% uncertainty are retained, in 
addition to gaps in the size spectra. 

 
Added on March, 2024: 

● An error in the thresholding function (scripts/funcs_NBS.py) was corrected. 
● A quality control function was implemented (scripts/funcs_NBS.py) to flag size spectra 

calculations in products 1a and 1b. 
 
Modified on April, 2024: 

● An error in the size classes defined in the ecopart_size_bins.tsv used by the size binning 
function (scripts/funcs_NBS.py) was corrected, the size ratio between consecutive size bins is 
the same across all the size ranges now. 

 
 
The dataset is composed of two products, specific to each imaging device:  
 

• Product (1a) includes the size distribution , computed from normalized biovolume, for NBSS, 
and normalized abundance,  for PSD, of plankton and particles within a set of pre-defined size 
classes (expressed in both biovolume and equivalent circular diameter), averaged by year and 
month, and in 1-degree longitude/latitude grid cells.  

 
• Product (1b) includes the results of NBSS and PSD  regression fit parameters, slopes, intercept, 

and coefficient of determination (R2), averaged by year and month, and in 1-degree 
longitude/latitude grid cells. The regression parameters are defined using ordinary least squares 
linear regressions applied to a log10 transformed normalized biovolume/normalized abundance  
and biovolume/ diameter size class values.  

 
 
 Size spectra parameters were averaged  over a maximum of 16 spatial and temporal subsets 
(0.5°x0.5°x1 week) to avoid over-representation of repeated sampling events (e.g., time-series 
datasets) within a grid cell. Linear regressions were performed on the linear portion of the log10-
transformed NBSS and PSD estimates, between the size classes with  a size measurement or particle 
count uncertainty greater than 20% (Schartau et al. 2010) , and where the maximum NB/PSD is 
observed and the largest size class before three empty consecutive size classes. 

https://github.com/jessluo/PSSdb/commit/b49e049c64472d2018d0e119700c13d3e4135244#diff-28c0193fe5dad62dccba0020363d6cc496a8921fccb723a5e4bf3608d3dd0879
https://github.com/jessluo/PSSdb/commit/9e3c52179b2d3333971028a4a023a06e48444283#diff-28c0193fe5dad62dccba0020363d6cc496a8921fccb723a5e4bf3608d3dd0879
https://github.com/jessluo/PSSdb/blob/main/ancillary/ecopart_size_bins.tsv
https://github.com/jessluo/PSSdb/commit/9e3c52179b2d3333971028a4a023a06e48444283#diff-28c0193fe5dad62dccba0020363d6cc496a8921fccb723a5e4bf3608d3dd0879


Products 1a: Size distribution data for a single imaging system: 
 
The name of these files follows the format: 
 

Instrument_1a_Size-distribution_vYear-Month.csv 
 
Where Instrument refers to one of the three types of plankton imaging systems included in this first data 
release: Imaging FlowCytobot (IFCB), Scanner (including ZooScan), and Underwater Vision Profiler 
(UVP). vYear-Month is the date when the dataset was generated (e.g., “v2023-05”)..  
 
 
Column descriptions: 
 

● year: sampling year 
● month: sampling month. 
● latitude (decimal degrees): latitude of the center point for each 1-degree cell 
● longitude (decimal degrees): longitude of the center point for each 1-degree cell 
● ocean : label assigned using the Flanders Marine Institute Global Oceans and Seas (v1) 

datasets (https://doi.org/10.14284/542), available online at https://marineregions.org/.    
● min_depth (meters): minimum sampled depth. 
● max_depth (meters): maximum sampled depth. 
● “n”: number of spatial and temporal subsets used to generate a monthly average of NB per 

size class and per 1-degree cell. Note: in the case where a week spans two months, a simple 
rounded average of the sampled months was computed for a unique month identifier. E.g., if a 
week encompassed the last 5 days of one month and the first 2 days of the next, but the 
sampled data were predominantly from the second month, then resultant averaged month value 
would be the second month. 

● biovolume_size_class (cubic micrometers): midpoint of the size class in which the 
observations were categorized. Size classes were defined as spherical projections of the 
equivalent spherical diameter (ESD) size classes in Ecopart, and were expanded to cover all 
sizes of marine particles sampled by plankton imaging systems. 

● normalized_biovolume_mean (cubic micrometers per liter per cubic micrometers): normalized 
Biovolume for a size class and for each spatial and temporal subset (0.5°x0.5°x1 week) is 
calculated as:  
NB = Sum of all biovolume in a size class / (cumulative volume sampled x width of the size bin 
class). 
The resulting NB are averaged per year and month, in 1-degree grid cells. 

● normalized_biovolume_std (cubic micrometers per liter per cubic micrometers): standard 
deviation of normalized_biovolume_mean, per year and month, in 1-degree grid cells. This is 
only computed and present when n >1. 

● equivalent_circular_diameter_mean (micrometers):  geometric mean of the minimum and 
maximum values of the size class interval  in which the observations were categorized. These 
size classes were obtained by calculating the diameter of the sphere used to calculate the 
‘biovolume_size_class’ variable. 

https://marineregions.org/


● normalized_abundance_mean: (# particles per Liter per micrometer): normalized abundance 
for an equivalent circular diameter size class and for each spatial and temporal subset 
(0.5°x0.5°x1 week) is calculated as:  
NB = Sum of all particle counts in a size class / (cumulative volume sampled x width of the 
equivalent circular diameter bin class). 

● normalized_abundance_std (# particles per Liter per micrometer): standard deviation of 
normalize_abundance_mean, per year and month, in 1-degree grid cells. This is only computed 
and present when n >1. 

 
Quality Control columns (added March 2024) 
 

● QC_3std_dev (1 if data is flagged, 0 otherwise): Flag identifying spectra whose slopes are 
outside the mean ± 3 standard deviations. 

● QC_min_n_size_bins (1 if data is flagged, 0 otherwise): Flag identifying spectra which only 
include 4 or less non-empty size classes.z 

● QC_R2 (1 if data is flagged, 0 otherwise): Flag identifying spectra whose linear fits yield a 
coefficient of determination below 0.8. 
 
 

 
Products 1b: Size spectra least-squares linear regression results: 
 
Least squares linear regression for NBSS and PSD variables reported in (1a) as: 
NBSS: log10(normalized_biovolume) = (slope x  log10(biovolume_size_class)) + intercept 
PSD: log10n(normalized_abundance) = (slope x  log10ln(equivalent_circular_diameter)) + intercept 

 
The name of these files follows the format: 
 

Instrument_1b_Size-spectra-fit_vYear-Month.csv 
 
Where Instrument refers to one of the three plankton imaging systems included in this first data release: 
Imaging FlowCytobot (IFCB), Scanner (including ZooScan), and Underwater Vision Profiler (UVP). 
Year-Month is the date when the dataset was generated.  
 
 
Column descriptions: 
 

● year: sampling year 
● month: sampling month. 
● latitude (decimal degrees): latitude of the center point for each 1-degree cell 
● longitude (decimal degrees) : longitude of the center point for each 1-degree cell 
● ocean : label assigned using the Flanders Marine Institute Global Oceans and Seas (v1) 

datasets (https://doi.org/10.14284/542), available online at https://marineregions.org/. 
● min_depth (meters): minimum sampled depth. 
● max_depth (meters): maximum sampled depth 

  

https://marineregions.org/


● “n”: number of spatial and temporal subsets used to generate a monthly average per 1-degree 
cell. Subsets are defined as weekly, 0.5 degree cells; the maximum value is 16. All size spectra 
calculated for the 0.5-degree cells and for each week that were used to get monthly averages 
for each 1-degree cell. See note from above regarding weeks that span two months. 

● NBSS_slope_mean (log10 liters per cubic micrometer): mean NBSS slopes per year and 
month, in 1-degree grid cells. 

● NBSS_intercept_mean (log10 cubic micrometers per liter per cubic micrometer): mean NBSS 
intercepts (in ln) per year and month, in 1-degree grid cells. 

● NBSS_r2_mean: mean determination coefficient of the NBSS calculation, per year and month, 
in 1-degree grid cells. 

 

NOTE: The new three “std” columns will only be present when sample_size is greater than 1. 
● NBSS_slope_std (log10 liter per cubic micrometer): standard deviation of NBSS slopes per year 

and month, in 1-degree grid cells, only computed when n > 1. 
● NBSS_intercept_std (log10 cubic micrometer per liter per cubic micrometer): standard deviation 

of NBSS intercepts (in log10), per year and month, in 1-degree grid cells, only computed when n 
> 1. 

● NBSS_r2_std: standard deviation of the determination coefficient of the NBSS calculation, per 
year and month, in 1-degree cells, only computed when n > 1. 

 
● PSD_slope_mean (log10 liter per micrometer squared): mean PSD slopes per year and month, 

in 1-degree grid cells. 
● PSD_intercept_mean (log10 # particles per liter per micrometer): mean NBSS intercepts (in 

log10) per year and month, in 1-degree grid cells. 
● PSD_r2_mean: mean determination coefficient of the NBSS calculation, per year and month, in 

1-degree grid cells. 
 

NOTE: The new three “std” columns will only be present when sample_size is greater than 1. 
● PSD_slope_std (log10 liter per micrometer): standard deviation of NBSS slopes per year and 

month, in 1-degree grid cells, only computed when n > 1. 
● PSD_intercept_std (log10  # particles per liter per micrometer): standard deviation of NBSS 

intercepts (in log10), per year and month, in 1-degree grid cells, only computed when n > 1. 
● PSD_r2_std: standard deviation of the determination coefficient of the NBSS calculation, per 

year and month, in 1-degree cells, only computed when n > 1. 
 
Quality Control columns (added March 2024) 

 
● QC_3std_dev (1 if data is flagged, 0 otherwise): Flag identifying spectra whose slopes are 

outside the mean ± 3 standard deviations. 
● QC_min_n_size_bins (1 if data is flagged, 0 otherwise): Flag identifying spectra which only 

include 4 or less non-empty size classes. 
● QC_R2 (1 if data is flagged, 0 otherwise): Flag identifying spectra whose linear fits yield a 

coefficient of determination below 0.8. 
 
  



Data sources: 
 
This file contains information on the data repositories and original data owners that have contributed to 
this first release of PSSdb. 
 
Column descriptions: 
 

● Data source: repository that contained the dataset 
● Project: identifier for each dataset in the repository 
● Instrument: one of the three plankton imaging systems included in this first data release: 

Imaging FlowCytobot (IFCB), ZooScan, and Underwater Vision Profiler (UVP). 
● Data owner : Name of the original data owner 
● Owner email: email of the data owner 
● Additional co-authors: other researchers involved in generating the datasets 
● Funding sources: funding used to generate the datasets 
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