
Pacific Coastal Fisheries and 
Climate Change

David Welch, Johanna Johnson, Elizabeth Fulton, Julia Blanchard, Brad Moore, 

Denisse Fierro Arcos, Katie Sambrook, Jessica Zamborain-Mason, Andrew Halford, 

Bianca Molinari and Dieter Tracey



Today
What we’ll cover

• Direct and indirect impacts of climate change to 
Pacific coastal fisheries. 

• Projected impacts of climate change on Pacific 
coastal fisheries catches. 

• Status of and adaptive capacity of Pacific coastal 
fisheries. 

What we won’t cover

• Deepwater fisheries

• Aquaculture 

• Impacts to fishing infrastructure, markets and 
economies

This presentation is based on the coastal fisheries 
chapter for the updated Vulnerability Assessment; 
results are preliminary



Pacific coastal fisheries



Gillett & Fong (2023; Benefish study)
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Climate change impacts to coastal fisheries

Indirect: 
Impacts to habitats

Direct:
Impacts to species

Effects will vary by species, life stage, spatially, temporally…
Compound effects (e.g. changes in predator-prey relationships, food web dynamics, and competition) 
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Vargas-Ángel et al. 2019 Coral Reefs



Source: The Conversation



Impacts to species
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• To estimate projected changes under SSP2-4.5 and 
SSP5-8.5 we incorporated the projected direct effects 
on fish and invertebrate biomass and the projected 
indirect effects due to changes in habitat 

• Changes in fish biomass over time were estimated from 
ecosystem model ensembles forced by climate models 
under FishMIP

• Projected catches for each PICT were estimated by:

1. Calculating current yield (=current estimated coastal

fisheries catch / current estimated habitat area)

2. Applying the average relative change (%) in fish &

invertebrate biomass between 2041 and 2060 to the

current yield to estimate projected yield for ‘2050’

3. Multiplying the projected yield with the projected

habitat area to estimate projected catch for ‘2050’

Predicting impacts to 
coastal fisheries
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• Understanding status is critical for assessing 
current resilience to effects of climate change

• Zamborain-Mason et al. (2023) developed 
multispecies reference points for coral reef fish 
fisheries (B0, MMSY, BMMSY) (25 families)

• Results indicate most of the 14 included PICT 
coastal fisheries were in good condition

What is the capacity of coastal 
fisheries to cope with CC?



• We developed PICT specific reference 
points for B0 and MMSY using the 
approach of Zamborain-Mason et al. 
(2023)

• Then compared:

• Biomass from in-water surveys against 
B0

• Yields (catch per km2 per year) against 
MMSY

What is the capacity of coastal 
fisheries to cope with CC?

“Overfishing”

“Healthy”

“Bad”

Is the stock OVERFISHED?
Is

 t
h

e 
st

o
ck

 e
x
p

er
ie

n
ci

n
g 

O
V

E
R

F
IS

H
IN

G
?

“O
ve

rf
is

h
e

d
”



• Climate change is highly likely to cause 
declines in coastal fisheries catches for 
all PICTs (although much uncertainty 
exists and where you are matters!)

• The impact of these declines on food 
security will depend on:

• the status of fished populations

• human population growth (demand for 
food) and

• the longer-term capacity for coastal 
resources in each PICT to support 
increased harvest

Summary & implications



Thank you!

bradley.moore@niwa.co.nz

Credit: SPC
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