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Northwest Pacific under multiple pressures
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China's marine fisheries face a crisis under oveexploitation

Small yellow croaker s Japanese Spanish mackerel
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Climate change effect on the ecosystem structure
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Primary fishing gear in China's marine fisheries

Trawl gilinet and set net aremajor fishing methods in China Seas
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The fisheries management in China Sea is complicated
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Outlines

2. Modeling the response of marine fishery resources to
climate change and fishing



Different process, different scale, different driver, different approach

Process & drivers

Approach
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Larvae transport modelimate variability determines anchovy recruitiss==
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Prey - Predator SDM model for JS  -mackerel
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FIE (Fishing-Induced Evolution): Long-term fishing effect

Small mesh size

Small size ih escape

Larger mesh size

U Fishing tends to target larger fish, leaving smaller ones behind-teomgselective fishing
can lead to changes in fish populations, such as reduced size and earlier maturation. I

alterations become irreversible, it is ternfistiing-induced evolutiod FIE, which has a
significant impact on both population dynamics and ecosystem structure.



FIE: An individual -based ecayenetic modeling approach
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FIE . an individual-based ecegenetic modeling approach
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Recovery rate was significantly different between in pelagic and demersal species, with

reduced fishing pressure being more conducive to the recovery of demersal fishes.
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OSMOSEYS: OSMOSE (Objeebriented Simulator of Marine Ecosystems)

Yellow Sea Large Marine Ecosystem Kk (OSMOSE-YS)
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Fisheries managemeén® Balance Harvest (BH) Strategy

Balanced harvest (BH)

Abundance

@r Size (Zhou et al., 2019 PNAS)
U specieslevel 6BH) CLJEEIYES @ BEIEES [ EIVEE! . .
. : L Minimize the impact of fishing operations on marine
u Y o species and sizé level (ssBH) ecosystem structure

Achieve sustainable high productivity

Balanced harvest (BH) proposes moderate fishing mortality rates across all species or sizes in
proportion to productivity, serving as a possible strategy for ecosystem-based fisheries management,



How to achieve balance harvedt BHE ?
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Outlines

3. Summary & outlook: Management responses to climate
change



Impacts of historical warming on marine fisheries pro

Free et al. 2019 Science
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The impact of historical SST warming on MSY of 235 fish populations varies. Changes in MSY in
the 2010s compared to the 1930s varied considerably between ecoregions. Significant reductions in
MSY were observed in both the Northwest Pacific and Northeast Atlantic ecoregions (effects of
increasing SST and fishing?) 20



Global fisheries risk assessments

‘Future Projection of Climate Risk
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Climate risks to fishing species and fisheries in the China Seas
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Toward EBFM: considerinthe FIE and climate impacts

Fisheries management: from Single Species to Ecosystem Based

Management
Framework
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Summary

Changes in the characteristics of fish stocks in the China Seas demonstrate the effects of overfishi

while the impact of climate change on the structure of fish communities is also significant.

Modelling approaches are useful for investigating the response to fishing (FIE) and climate change

ranging from the early stages of life history and species distribution to the ecosystem level.

Climate warming benefits pelagic fish. The recovery rate differs significantly between pelagic and d

species, with reduced fishing pressure being more conducive to the recovery of demersal fish.

The responses of individual species, fish communities and ecosystems in the China Seas to climat

fishing are ndinear and specigzecific, posing a challenge to fisheries management.

Stock assessment and ecosymieat fisheries management (EBFM) must consider the impact of clin

change; fisheries in coastal nations are particularly vulnerable to future climate change.
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