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Importance of coastal Primary Production

Ocean phytoplankton are responsible for approximately half the global biospheric net 
primary production (Behrenfeld et al., 2001).

Long -term changes in ocean primary production can potentially have 
important consequences for the global carbon cycle.

The global coastal population is expected to double by 2060, which 
highlights the necessity for effective management of coastal regions 

(Neumann et al. 2015)



Is the aggregation of data into large areas (such as the ecological provinces) 
suit able  for  inves t iga t ing t he  unde rlying causes  of any obse rved change  in t he  
globa l coas t a l ocean?

Research Quest ions

What  are  t he  underlying causes  of t hese  t rends?

Do any coas t a l provinces  exhibit  s t a t is t ica lly s ignificant  t rends  in primary 
product ion be tween 19 9 8  and 2 0 22 ?
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Sea Surface Temperature (SST)
K
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Bakun Upwelling Index (BUI)
Ekman Transport

What have we done?

Data



Trend Analysis
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Spatial analysis
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What  are  t he  causes  of t hese  t rends?
PP



Where are we now?

In which coas t a l provinces  does  primary 
product ion unde rgo s ignificant  changes?

Every province is different, no globally consistent trends
Different trend analysis indicate different magnitude of  trend 

results

What are the underlying causes of these changes?

SST increasing is not  impacting  PP trends on a global scale
Upwelling and PP trends do not  always exhibit  the same trend

Is the aggregation of data into large areas (such as the ecological 
provinces) suitable for investigating the underlying causes of any 
observed change in the global coastal ocean?

Scale does matter! Mean cannot capture the spatial variation within
Missing data and how we aggregate data impacts the trend



What are our next priorities?

1 yea r

• Quantify  uncertainties

• Integrate  more drivers  

5 years

• Operational coastal carbon cycle monitoring
• Link PP trends to ecosystem services and 

events 
• More accurate coastal remote-sensing 

products
• Review global coastal provinces

10 years

Integrate  coastal PP into  climate mitigation,  
adaptation,  and policy frameworks by:

• embedding coastal carbon budgets in 
global climate accounting 

• Climate-resilient  coastal planning
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