Global Comparisons of Fisheries Expansion,
Overfishing and Recovery with Implications for
National Fisheries Policy
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Change implemented through national policies

PHL: Fisheries Code

S A "N
i ¢

"\ ' .



Two Questions:

» Can country landings as a whole be

analyzed in the same way as individual
fisheries?

»What can we learn from these patterns to

help design better national fisheries
policies?
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Hypothesis




Methods

» Time Series Clustering Analysis
» Dissimilarity based on Euclidean distance
» R package: TSClust (Montero and Vilar 2014)
» Split into 6 groups using hierarchical clustering

» Data
» Downloaded from FAO FishStatd 2015
» Filtered and grouped countries for 148 time series
» Smoothed using a 3-year running average
» Standardized with mean of zero and unit variance
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Silhouette Plot

Avg: 1 (n = 23)
0.21

2 (n = 64)

0.4
Silhouette Width




Interpreting Results

Mean Profiles of Six Clusters (standardized, aggregated landings)

Cluster One (n = 23) Cluster Two (n = 64) Cluster Three (n = 22)

1972 1982 199 2..-1992 2002 2012 1982 1992° 2002 2012

Cluster Four (n = 22) Cluster Five (n = 12) Cluster Six (n = 5)

1972 1982 2 2002 2012
1952 1962 1982 1992 2002 2012 1982 1992 2002 2012




How long can expansion last?

Cluster Two (n = 64)

1952 1962 197 1992 2002
Cluster Three (n = 22)
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Not Forever!

Cluster One (n = 23)

196 1972 1982 Cluster Five (n = 12)
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Example: The Philippines

» Good management on paper, but lacking enforcement

» Preventing a crash in overall landings is critical
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Example: Mexico — a tale of two
management regimes
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Does stable high yield really exist?

» Long-term catches below the peak, but above the mean

Aggregated Landings (Standardized)
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What about recovery?

37 Cluster One (n = 23)

19
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Example: Canada

» 36% of stocks are in the “critical” or “cautious” zone

» Landings could be increased by over 50% if B,,sy levels
are achieved
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Remember the Big Picture

Landings
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Component 2

Clustering of Principle Components
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Component 1
These two components explain 66.25 % of the point variability.
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“Continuous Expansion”

Cluster Two (n = 64)
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“Boom & Peak”

Cluster Three (n = 22)




How long can expansion last?

» For the majority of countries landings are still increasing
or have just peaked

> We know this can’t last forever

» Option 1: the majority of stocks will crash and with continued
fishing they will remain depressed

» Option 2: rein in fishing effort and cap landings in order to
prevent massive declines
» Some stocks will already be depleted and will need to be rebuilt

» Some stocks may be able to support higher fishing pressure, following
assessment
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“Decline and ...”

Cluster Four (n = 22)
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“Cyclical Landings”

Cluster Six (n = 5)




What's a manager to do?




Where to from here?




Mean Profiles of Six Clusters
(standardized, aggregated landings)

Cluster One (n = 23) Cluster Two (n = 64) Cluster Three (n = 22)

1972 1982 199 2..-1992 2002 2012 1982 1992° 2002 2012

Cluster Four (n = 22) Cluster Five (n = 12) Cluster Six (n = 5)

195 1972 1982 2 2002 2012
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“Stable Overexploitation”

Cluster One (n = 23)




