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HIGH RESOLUTION OCEAN 
COLOUR IMAGES TO DETECT 

FINE-SCALE FRONTS:

A case study from
Aotearoa – New Zealand



“What is the spatio-temporal variability of fine-scale fronts?”

Fronts are ubiquitous, yet out understanding is biased toward 
physical parameters at large scales.

“front+[…]”:

Physical-Biological link less documented, less so in costal areas
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Study area

1.67 million people 
(2023)

19 iwi authority

Marine park home 
to 24 seabirds sp, 
cetaceans & mantas
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“What is the spatio-temporal variability of fine-scale fronts?”

3 factors considered: 
winds (8 groups)                 season (4 groups)                   ENSO (2-3 groups)
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Statistics
 3 factors considered: 

winds (8 groups)                 season (4 groups)                   ENSO (2-3 groups)

Jackknife & δ:
 ௚௥௢௨௣ ௜

ி௥௢௡௧௦
௧௢௧௔௟

 ିி௥௢௡௧ 
௚௥௢௨௣

 
௜

௏௔௟௜ௗ 
௧௢௧௔௟

 ି௏௔௟௜  
௚௥௢௨௣

 
௜

 ௚௥௢௨௣ ௜ ௚௥௢௨௣ ௜ ௧௢௧௔௟ or ௚௥௢௨௣ ௜ ௚௥௢௨௣ ௜ ௡௘௨௧௥௔௟

Student t-test 𝒈𝒓𝒐𝒖𝒑 𝒊
VS 𝒕𝒐𝒕𝒂𝒍 

with α=0.01
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Conclusions and Discussion
The Hauraki Gulf – Tīkapa Moana is subject to important 

variations of physical structures
Seasonal movement of fine scale features linked to wind shift

ENSO phase promote opening/closing of the Hauraki Gulf sub-
elements
Most fronts can be related back to the Gulf’s bathymetry and 

wind origin interaction
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Thanks for your attention

alhe551@aucklanduni.ac.nz / alice.penna@auckland.ac.nz 

pyBOA: https://github.com/AlxLhrNc/pyBOA
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