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1. Background

• 2023, 2024 and 2025 show the record's
highest sea surface temperatures (SST). 

• Changes in the oceanic physical
variables can directly influence
phytoplankton abundance and
distribution.

• Changes in phytoplankton affect primary
productivity, which in turn, could have a
significant effect on the marine food web. 

2. Aim

Understand the temporal and 
spatial variations and co-

variation between sea surface 
temperature (SST) and 

chlorophyll-a concentrations (a 
proxy for phytoplankton biomass, 

Chl-a).

3. Data & methods

4. Results & discussion

5. Next steps 6. Conclusions

Chlorophyll-a Provinces

• Double-integration analysis to explain ecosystem response (Di 
Lorenzo & Ohman, 2013).

• Resilience, stability and tipping point analysis on the data 
available. 

• Consider other physical parameters for further understanding 
of the observed patterns. 

• Develop a self-updating dashboard app to share results with 
the wider public. 

• Global chlorophyll-a trends diverge from sea surface 
temperature extremes, varying significantly by province.

• Polar and coastal regions show positive correlations between 
chlorophyll-a and sea surface temperature.

• This reveals the complex response of marine ecosystems to 
climate change, emphasising the importance of regional 
nuances in environmental dynamics.

Chl-a for the 2019-2025 (60oS – 60oN ) period are within 
two standard deviations of concentrations between 1998-
2018, but 2024 values are below the mean Chl-a 
concentration for 1998-2018. 

Tr
en

d 
an

al
ys

is
C

or
re

la
tio

n 
an

al
ys

is In most provinces, the 
correlation between sea 
surface temperature and 
chlorophyll-a is negative 
and high, however in the 
polar and some coastal 
regions the correlation is 
positive. 

The change in 
linear trends 
shows 
intensification of 
trends in most 
provinces , when 
comparing 
different time 
periods.


	Slide 1

