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Learning using trial and error

Real world:
Costly, little or no repetitions

Videogame:
Inexpensive, as many repetitions as wanted




We can use the MSE concepts uéi-ng&'rmulation

FLYING SIMULATOR




This game is much simpler than a-realistic one
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What is this game about?

- Hands on exploration of Management Strategy Evaluation

- TunaMSE, simple tool to illustrate iteratively:
. Population/Fishery model projections

. Elements of the strategy evaluation process
. Compare simple HCR
. Interrogating performance measures to make comparisons between HCRs

. Configured for EPO Bigeye tuna



How to use this game

https://valeromaspez.shinyapps.io/tunamse epo eng/

@ MSEGame for EPO Bigeyetuna X =+

& - C @& valeromaspez.shinyapps.io/tunamse_epo_eng/

MSE Game for EPO Bigeye tuna  Information  Ex 1. Manual Management ~ Ex 2. HCR Management ~ Ex 3. HCR selection  Settings

Introduction

Example Toy Management Strategy Evaluation (MSE)

This tool allows users to explore the performance of candidate harvest control rules in managing a tuna-like species. It has been developed as an educational tool to highlight aspects of the
Management Strategy Evaluation (MSE) approach.


https://valeromaspez.shinyapps.io/tunamse_epo_eng/
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MSE Game for EPO Bigeye tuna

Manage the fishery ‘'manually’
by changing the catch limit
each year.

Each time you change the catch
limit, discuss amongst the group
why you are making the change.
Your aim i i

overall catch while maintaining
stock status, avoiding overfishing
and keeping catch variation low.

Cateh Hmit [000t)

60

Catch Bmit duration {yrs)

1

Apply management

Restart

Information Ex 1. Manual Management Ex 2. HCR Management

Performance indicators: plots

Ex 3. HCR selection
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Future catch
60,000 t

Management
cycle 1 year

/'

MSE Game for EPO Bigeye tuna

Manage the fishery ‘'manually’
by changing the catch limit
each year.

Each time you change the catch
limit, discuss amongst the group
why you are making the change.
Your aim is to get the highest
overall catch while maintaining
stock status, avoiding overfishing
and keeping catch variation low.

Cateh Hmit [000t)

60

Catch Bmit duration {yrs)

1

Apply management

Restart

Information Ex 1. Manual Management

Performance indicators: plots
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Ex 2. HCR Management
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Future catch
300,000 t

Management
cycle 35 years

MSE Game for EPO Bigeye tuna

Manage the fishery ‘'manually’
by changing the catch limit
each year.

Each time you change the catch
limit, discuss amongst the group
why you are making the change.
Your aim is to get the highest
overall catch while maintaining
stock status, avoiding overfishing
and keeping catch variation low.

Catch Emit [000t)

300

Catch umit duration (yrs)

35

Apply management

Restart

Information

Performance indicators: plots

Ex 1. Manual Management Ex 2. HCR Management

Ex 3. HCR selection
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Performance indicators: values
Stock status Fishing intensity Prob. Catch Catch

Current

(2075)

Overall (2018-

2075)

(B/Bmsy) (FIFmsy) green (kt) variation (%)
< 0.00 85.25 0.00 0.00 61.46
0.06 51.06 0.00 28.91 18.53

<

Last year

Overall



Performance metrics

. Stock Status - B/Bysy

- Exploitation level - F/Fyqy

- Probability of being in the Kobe plot green area
. Catch (median)

. Catch variability

- Probability of being above B, ,\,t

- Are all metrics equally important?
- What is the time period of interest? Short, medium, long term?



Exercise (1) — manual managementss

- Try projections with different catch levels and management
cycle lengths.

Use graphs and performance metrics to check game outcomes
and try different catch levels to keep the stock close to B,,sy

Examples:
. 3 projection years, Catch = 60 kt
» Followed by:

. 3 projection years, Catch = 100 kt
» Followed by:

. 3 projection years, Catch = 120 kt
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Exercise (2) — HCR management s

Toy Tuna MSE Ex 1. Manual Managemen Ex 2. HCR Management X 3. HCR selection Settings

Harvest control rule
Use a harvest control rule (HCR) to
manage the fishery.

Try different types of HCR. The 'Constant
Catch' and "Constant Exp. Rate’' HCRs
are "static’ - they fix catch or exploitation
rate at a constant level. The Threshold
Exp. Rate" HCR is "adaptive’ or ‘dynamic’,
it adjusts the exploitation rate depending
upon the status of the stock.

Cateh (i)
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a
1

Each HCR has one or more control T T T T T
parameters. These are like tuning knobs 2020 2030 2040 2050 2060
on an autopilot - they allow you to alter

how the HCR operates. Try changing Year

each control parameter and see how it

affects the biomass and catch Simulation outcomes

trajectories. Your aim is to get a high ]
average catch, without too much
wvariability, while maintaining the stock
status around the green line and away
from the red line.
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Mote: The <simulation outcomes> graph
i5 ONLY updated when the <Run
Simulations> button is pressed.
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Toy Tuna MSE  Ex 1. Manual Managemen

Use a harvest control rule (HCR) to
manage the fishery.

Try different types of HCR. The
‘Constant Catch’ and "Constant Exp.
Rate’ HCRs are ‘static’ - they fix catch
or exploitation rate at a constant level.
The Threshold Exp. Rate" HCR is
“adaptive’ or 'dynamic’, it adjusts the
exploitation rate depending upon the
status of the stock

Each HCR has one or more cantrol
parameters. These are like tuning
knobs on an autopilot - they allow you
to alter how the HCR operates. Try
changing each control parameter and
see how it affects the biomass and
catch trajectories. Your aim is to get a
high average catch, without too much
variability, while maintaining the stock
status around the green line and away
from the red line.

Note: The <simulation outcomes>
graph is ONLY updated when the <Run
Sigglent® d

Type of HCR:

reshold Exp. Rate

Maximum exploitation rate
(Ftarg)

The propartion of Bms; over whkch explofafion rale changes

Number of simulations

10

Ex 2. HCR Management

Harvest control rule
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Ex 3. HCR selection
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Exercise (2) — HCR management s

Toy Tuna MSE Ex 1. Manual Management Ex 2. HCR Management Ex 3. HCR selection Settings

Harvest control rule
Use a harvest control rule (HCR) to o
o

manage the fishery.

=
Try different types of HCR. The e
‘Constant Catch’ and ‘Constant Exp.
Rate’ HCRs are "static’ - they fix catch
or exploitation rate at a constant level.
The Threshold Exp. Rate” HCR is
‘adaptive’ or ‘dynamic’, it adjusts the
exploitation rate depending upon the
status of the stock.

1.8

Exploitation rate / Fpygy
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Each HCR has one or mare control 0.0 05 10 15 2
parameters. These are like tuning

knobs on an autopilot - they allow you

to alter how the HCR operates. Try

changing each control parameter and Simulatien outcomes
see how it affects the biomass and =
catch trajectories. Your aim is to get a
high average catch, without too much
variability, while maintaining the stock
status around the green line and away
from the red line.

0.0

Biomass / Bygy

145 20 25

]

Mote: The <simulation outcomes>
graph is OMNLY updated when the <Run
Simulations® button is pressed.

Stock status (B/Bmsy)

Exp.
Type of HoR: HCR  Type Catch rate Fmult Blim Bthresh

Threshold Exp. Rate h

Catch (kt)

Maximum exploitation rate

{Ftarg) 1 Knife-edge NA NA 1.2 0.8 0.8

T 2 Slope NA NA 1.2 0.4 1

10




http://127.0.0.1:3980

Toy Tuna MSE

@ Ci/MSE/Engagement/TunaMSE/runapp.r - Shiny

Select the HCR that
best acheives your
management
objectives.

The performance
indicators have been
recorded for each of the
HCR's that you tested
during Excercise 2.
Select one HCR that you
think has the best
tradeoffs amongst the
performance indicators.
You can go back to
Excercise 2 and evaluate
maore HCR to try and find
a HCR with even better
performance.

Plot trajectories for
which HCR?

3 B

Use this to choose which HCR
to plot trajectories for.

Key
HCR control
parameters
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Toy Tuna MSE

Ex 1. Manual Management Ex 2. HCR Management

) C:/MSE/Engagement/TunaMSE/runapp.r - Shiny

Select the HCR that best
acheives your
management objectives.

The performance indicatars
have been recorded for each
of the HCR's that you
tested during Excercise 2.
Select one HCR that you
think has the best tradeoffs
amongst the performance
indicators. You can go back
to Excercise 2 and evaluate
mare HCRs to try and find a
HCR with even better
performance.

Plot trajecteories for
which HCR?
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Use this to choose which HCR to
plot trajectories for.
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Harvest control rule

Exploitation rate f Fygy

Simulation cutcomes

Stock status (B/Bmsy)
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HCR 2

Catch (000)

Biomass { Bugy (%)

HCR
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Exp. rate Fmult Blim
NA 1.4 0.4 0.4
NA 1.4 0.4 1
NA 0.8 0.4 1

[ - ————— =
=
I
~ g
2 =}
2 2
=
H K
2 ]
2 o
s
5 HCR 3
=
di
T T T T
0.0 05 10 1.5 0.0 05 1.0 1.5 20 25 3.0
Biomass / Busy Biomass / Busy
o
2 4
IS
T [=}
g
3
4 g | .
2 g
s
— E
(=] [=} o
=1 i
4 g = F
£
ER £
= [=a | =]
a 8 z
o
g
&
T [=1
g
T T T T T ° T T T T T
1980 1980 2000 2020 2040 1960 1980 2000 2020 2040
Year Year

Bthresh

100 150 200 250

50

100 150 200 250

50

Median
Depletion
(%)

26.3
34
46.3

*Prob.

green
0.306
0.419
0.972

0.0

Biomass / Busy

1960

1980 2000

Year

2020 2040

Explotation rate [ Fusy

Catch (D00)

*Catch

223.3

214

191.5

300 400

200

100

*Catch

var.
0.11
0.2
0.113

Biomass / Buey




..
g
C

s

e
)
)
-

o}




