Fisheries Policy Design in response to Climate

Change
A case study for the Hawaii swordfish fisheries management
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Two components

Tuna (deep-set 300-400m)
Swordfish (shallow set < 100m)

Mostly in the Western and Central Pacific ocean

Sharing resources with Taiwan, Japan, China, Korea,
Australia etc...

Incidental catch with endangered species
Sea turtles (fishing for swordfish with shallow sets)




Swordfish vs. Tuna Set

Swordfish Set Tuna Set

1000 Feet — 1/2 Mile

Between Floats Between Floats
(Depth From Float to II'glai?linta is
EEiaoen 2040 Fooy Hooks: Depth of 300’ to 1200’;

20-40 Hooks Between Floats

Length of Branchlines: 72-90 Feet

Hooks: Depth of 70’ to 100’;

4-5 Hooks Between Floats
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Designs




Current Policy Dealinghwith Proleclied SPECIES

 Law suite in 1999
- Complete closure of the swordfish in April 2001

- Re-open with new regulations in 2004
- Cycle hooks (not J hooks)
- Fish bait (not squid)
- Effort cap (2120 se



iurterCatch Rate Befere the Policy,

Interaction rate per hooks
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iurterCatch Rate Befere the Policy,
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iurte Catch Rate After the PolIcy,



IMPaCIS 10 the EIsheres UnderCuent Pelicy,

Unstable fisheries and sea turtle catches

» 2004 used 7% effort quota (2 turtles)
» 2005 used 78% effort quota (12 loggerheads and 8 leatherbacks)
» 2006 used 48% effort quota (17 loggerheads in March 17, 2006)

Economic loss - Foregone

fishing opportunity

Market transfer effect -

Increasing imports from less
restricted fisheries

Landings (million Ibs)
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Goals

Sustainable swordfish harvests
Minimizing sea turtle interactions

Challenges

Climate changes
Short term — seasonal, monthly
Long term — annually, El Nifio, La Nina, Global warming

Fishermen behavior changes

Fishing locations — following climate changes?

Fishing seasons — following the market or climate changes
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Understand the trade-offs (time and spatial)
Sea turtle interactions
Economic returns

Sea turtle interactions - predict sea turtle interactions

Used Generalized Additive Models (GAMs) model (Kobayashi and
Polovina)

Included climate change variable (SST) and moon phase
Associated with season and location

Economic returns

Incorporated a cost function
Associated with vessel size, travel distant (locations)

Assume changes in fishermen’s fishing behavior




Jiurtlerinteracuon Rate Predictiion EUnclions

Loggerhead ~ year + s(month) + s(set type) + s(SST)
+ s(moon phase) + s(latitude) + s(longitude)

Leatherback ~ year + s(month) + s(set type) + s(SST)
+ s(moon "




Cost EUnction EStimation

Variables | US4 | sig F | T-test | P-value | Coefficients
Intercept 69.5 0.000 3.50558
# Fishing days 10.0 0.000 0.02126
Dist . . :
istance 0803 | 0.000 3.4 0.001 0.00012
Vessel size 7.0 0.000 0.00529
Tuna or
swordfish 10.2 0.000 0.19984

Dummy variable: Deep set = 0; Shallow set =1
Number of observations = 181

Data sources: 1) 2005 observer economic add-on data
2) 2005 Hawaii longline logbook data
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Interaction rate (No. turtle/1,000 hooks)




Policy Analysis — Seasonal distributions

Scenario I (historical pattern)

Turtle interaction: 17
Net revenue: $4.5 millions

Scenario 11 (2006’s pattern)

Turtle interaction: 17 in March

I I I Net revenue: $3.5 millions
|I||II

Scenario Il (Closure in Jan & Feb)

Turtle interaction: 12
Net revenue: $3.8 millions
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Irade-efis ey Latitice (Z004=-2006)
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e WatchrAnalysis = SSHi 65.5
EXPERIMENTAL PRODUCT

avoid fishing north of solid black 65.5°F line to reduce turtle interactions

Sea Surface Temperature: 19Mar2007-21Mar2007 Ocean Currents: 10Mar2007-16Mar2007

156'W

Image Created March 22, 2007 04:00AM HST by EAH. Next projected image date: March 23, 2007 04:.00AM HST

30 em/sec

54 57 60 63 66 69 72 75
SST (F)

PACIFIC ISLANDS FISHERIES SCIENCE CENTER

ECOSYSTEMS AND OCEANOGRAPHY DIVISION T U RT L E W ATC H

2570 Dole Street, Honolulu, HI 96822

Data provided by Central Pacific CoastWatch Node




RPolicy, Analysis = Area Closure
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(Assuming 2120 sets fishing the first 4 months)




Conclusions and Implications

Fishermen’s behaviors (seasonal and spatial distribution of fishing
effort) significantly affect sea turtle interactions

Closure of sea turtle “hot spot’ (area near SST 18.5°C) could be an
optimal policy to reduce sea turtle interactions

The bioeconomic model is a useful tool in decision making process for
the fishery management in respect to climate changes

Implementation of the time-area closure can be a challenge

SST shifting line
More than one nation efforts
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