
Spatial and temporal variability of 
observational processes 
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Estimating phytoplankton phenology metrics 
from noisy, gappy data 

Phenology study of the timing of natural seasonal cycles. 

 

Emergent property, as it results from physical and biological 

processes; 

 

Vulnerability to observational processes leads to phenology 

being often used as an indicator of climate change, as well 

as climate variability. 

A Sofia A Ferreira, André Visser, Brian MacKenzie, Mark R Payne 

Sofia Ferreira (sofer@aqua.dtu.dk) 

Approach 

What is the most robust method to 
describe phytoplankton bloom dynamics 

in the North-east Atlantic? 

Data sets 
The truth was taken from the NASA Ocean Biogeochemical Model (NOBM) assimilates chlorophyll data from the Sea-viewing Wide Field-of-view Sensor (SeaWiFS). 
We used daily hlorophyll concentration from 0 to 70º N, -80 to 20º E (1/4º) from 1998 to 2007. 

Gap masks were taken from the GlobColour Project, which incorporates data from SeaWiFS, MODES-AQUA, and MERIS instruments using the GSM algorithm. We 
used gaps from chlrophyll concentration from 0 to 70º N, -80 to 20º E (1/4º resolution) from 1998 to 2012. 

Main findings 
 

Accuracy and precision of error estimations 

increased with both gaps and noise for all 

metrics; 

 
Error variability between phenology metrics 
i s g rea ter than be tween tempora l 
resolutions or pre-processing techniques; 
 
The choice of phenology metric should be 
determined by the research question being 
addressed. 
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Phenology metrics of 
phytoplankton spring 

blooms 

•  Bloom amplitude 
•  Noise 
•  Temporal resolution 
•  Missing data 
•  Pre-processing Sa
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NOBM 

Truth 

• Extraction 
• Natural logarithm transformation 
• Averaging over regions (optional) 
• Processing with running median (optional) 

+ pre-process (optional) 

Metrics 

Metrics Errors 

+ noise (optional) 

Synthetic observations 

+ time binning (optional) 
+ gaps (optional) 

Simulation-testing approach: the phenology metric generated from the truth was subtracted 

to the phenology metric generated from the modified truth (+ noise + gaps). 
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