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myflsh &2 Motivation

Governance in fisheries has * ‘Science and policy rely on reliable and unbiased
become more open to communications.

stakeholder participation.

* Visualisations and graphics are a powerful means to

) ) communicate.
Demand for information has

become more complex - no
longer limited to ensuring a
maximum sustainable yield from

* Ecology lacks appropriate expertise, skills, and
knowledge in visualisation.

d 5'”8"3 stock bu.t co'n5|ders' * Great opportunities are available if we rethink the
species and habitat interactions, role of visualisation in our work.

as well as social and economic

issues. * The way we think about visualisation needs to be

reframed within our disciplines.’

1) More people are part of a

conversation. ! ] . . . ;
_ Information visualization for science and policy:
2) The subject has become more engaging users and avoiding bias’
complex. Mclnerny et. al. (2014)

Trends in Ecology & Evolution

This calls for more effective
communication methods.
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myfish & \What have we done in MYFISH?

Mclnery et. al.: “‘The way we think about visualisation
needs to be reframed within our disciplines’

 We have explored visualization possibilities for
communication in both:

— Results of modelling
— Model themselves

 We have built upon the work in a project called JAKFISH in
order to find a common representation level at which the
various models can be compared and understood.

 We tested some of these visualization methods within
stakeholder workshops and used feedback to make
iImprovements.




. ‘@
myfish (= On tables...

Medical llluminations: Using Evidence, Visualization and
Statistical Thinking to Improve Healthcare by Howard

Wainer:

‘...two 19t century American economists emphasized the
inadequacies of tabular presentations in the oft quoted

quip,

‘Getting information from a table is like extracting
sunbeams from a cucumber’

Farquhar & Farquhar (1891)

Yet the table remains the most widely used method of
communicating quantitative information.’
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A
fragment
of a long
table...

Western Mediterranean DST

Subject of decision: Balearic Sea, bottom trawl fleet, four "target" stocks (red mullet, hake, Norway lobster, red shrimp)

Management decision background: Management is carried out through effort control (allowed time at sea: 12 h/day, 5
days/week) and technical measures (species landing sizes, gear mesh sizes). Highly multispecific fishery working at four
different depth strata (shallow and deep shelf, upper and middle slope) targetting different assemblages (red mullet,
hake, Norway lobster, red shrimp). According to stakeholders, the viability of the fishery depends on marketing aspects
(increasing fish/fuel price ratio) rather than on the exploitation status of the main stocks; for fishers, the fuel price is the
main constraint.

Nature of decision: Reductions of fishing effort in order to improve both the exploitation status of the target stocks and
he viability of the fishery by means of reducing fishing costs (mainly fuel consumption). Differential effort reductions
according to the exploitation status of each single stock (diversification of the fishing exploitation). Improvements in the
marketing should also be putin force.

Management issue

Name: Current {unsustainable) Intermediate (feasible) Predicted MSY (unfeasible)
Stock conservation status unsafe high optimun
Short/Medium term profit levels medium medium low
A) SINGLE MSY
A.1) Fishing effort Feurrent/Fy Freductions (%)’ Freductions (%)
red mullet 0.71/0.23 11% 23%
hake? 1.57/0.17 35% 71%
Norway lobster 0.45/0.13 13% 26%
red shrimp 1.28/0.33 205 40%
A.2) Catch
-t red mullet 108.8 101.7 94.6
g hake 84.5 128.1 171.7
E‘ Norway lobster| 323 25.7 19.1
= red shrimp| 111.2 125.0 138.8
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myfish @ Design Improvements

* One of the flaws of a table of numbers is that it is hard
to be clear with regard to key pieces of information
that we want to prioritize in communication

* |n the first round of design, we tried to create a way to
enable ‘at a glance’ comparisons for key model outputs

 We used several techniques
— Color

— lcon arrays

— Bar charts

— Pie charts

— Shading to include uncertainty
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Colour represents
status, i.e.
exploited
unsustainably

Each fish icon is
50,000 tones

Fading represents
uncertainty in the
estimates
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mvf'Sh ' First round of visualizations

e We created visualized versions of DSTs for most case
studies in discussions with the modelers

* These examples were presented in MYFISH
newsletters, and can also be viewed online on
MYFISH website

* Different design ideas were explored, but at a cost to
consistency of design language

e Several of the DSTs were presented to stakeholders
and the feedback was invaluable
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Some of the lessons we
learned:

* Shading is not a good way to present uncertainty

e DSTs even in this format could carry too much
information

* Icons should have consistent interpretation (for
example a fish should refer to catch and not SSB)

* We can use background color for each cell (to
indicate risk of breaching ref. points.)

 We can make more attractive looking tables using
a professional design software

Variant and Constroint(s) Min MSY MSY MEY
Traditional management v x x x
Maximise landings x v x x
Maximise Euro x x v x
NPV x x x v
Cod average annual landings 35 35 35 35
(kt) e, e Seo -
Whiting average annual ‘ 20 25 : 25 : 25
landings (kt) Azne e =2 Do
b= b= e e
L < <
Haddock average annual 1 35 a0 40 40
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Elasmobranch fished Not Blonde Ray in
sustainable 2033-2035
No of fleets (out of 12) 12 8 7 10
in 2035 :. -n <x - <n «<n < -
b el il el il
g > <4
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Single-species management DST

= ‘: }“‘
me|Sh Wy  Bigeye  Yellowfin Skipjack

This is the design upon
which we based our latest

formatting which you can
see in the latest om
newsletter.
-Fish icons indicate catch options *Fase b
-Noise lines represent a degree of an
stochasticity in the model -

0.67
-Background colour allows i
communication of risk information =

;2 = 50.000 tonnes Ctﬂoiaﬂgogf:;ie:cﬁs

B
50-75%
Relative

_ annual x % = average annual change
changes in TAC {IAV)
in TAC
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myfish®>  Design considerations

e A common format so a stakeholder needs to learn
the desigh language only ones

* The scale foricons
— Too large a scale can hide variability

— Too small a scale can make random fluctuations
seem important

— Minimize the amount of further explanations
necessary such as legends, key, and numbers




myflsh 5 Decision support:
how much to rely on models?

* The information that DSTs don’t carry is about reliability of model’s inputs,
model assumptions and model outputs.

* Project JAKFISH looked at ways to make these modeling details explicit

 We have devised a questionnaire which considered four aspects of
modeling:

— Data inputs
— Knowledge availability to formulate models

— The extent to which models were validated, tested and assessed for
robustness

— And what common sources of uncertainty were considered

* Along with each DST we present a visual summary of the results of this
questionnaire

— Completed by a modeler for each case study
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Survey data

Recruitment observation

Catch data

Selectivity

Bycatch

Stock recruitment

Growth

Natural mortality

State of stock(s)

Impact of Climate Change

Stock interactions

Spatial aspects

Implementation of management decisions
Used alternative stock assessments to condition
Performed MCMC

Performed elasticity analysis

Performed MSE

Validated with data not used in the model
Natural mortality

Selectivity

Migration

Steepness of stock recruitment
Assumption about unfished stock size
Growth

Prices and costs

Effects of Climate Change

Other environmentally forced regime shifts
Standardization of catch statistics
Underreporting

Example of questionnaire
visualization

Survey Good coverage Partly covered Ad hoc coveragein | No
and good sampling time and space
scheme
Recruitment |Good survey cover- | Partly covered Partly covered but [ No direct data on
observations |age. Inagreement [bysurveybutthe |disagreements recruitment
with fishermen picture coincides | between scientists
roughly with fisher- | and fishermen about
men's observations | status
Catch data | Full compliance and | Compliance esti- Compliance prob- | Quality unknown
sufficient sampling | mates included, and {lems or serious
schemes sampling scheme | sampling problems
with some good cov-
erage but some gaps
as well
Selectivity Fairly well sampled. | Fairly well sampled, |Poorly sampled and |Not handled
Predictable dueto |but not predictable |not predictable
stable fleet and gear
situation
Bycatch Very low bycatch | All Bycatch counted | Some technical Unkown, not ad-
against the quota | regulations, buta | dressed

problem
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Survey data

Recruitment observation

Catch data

Selectivity

Bycatch

Stock recruitment

Growth

Natural mortality

State of stock(s)

Impact of Climate Change

Stock interactions

Spatial aspects

Implementation of management decisions
Used alternative stock assessments to condition
Performed MCMC

Performed elasticity analysis

Performed MSE

Validated with data not used in the model
Natural mortality

Selectivity

Migration

Steepness or stock secruitment
Assumption about unfished stock size
Growth

Prices and costs

Effects of Climate Change

Other environmentally forced regime shifts
Standardization of catch statistics
Underreporting

comparison

Survey data

Recruitment observation

Catch data

Selectivity

Bycatch

Stock recruitment

Growth

Natural mortality

State of stock(s)

Impact of Climate Change

Stock interactions

Spatial aspects

Implementation of management decisions
Used alternative stock assessments to condition
Performed MCMC

Performed elasticity analysis

Performed MSE

Validated with data not used in the model
Natural mortality

Selectivity

Migration

Steepness or stock secruitment
Assumption about unfished stock size
Growth

Prices and costs

Effects of Climate Change

Other environmentally forced regime shifts
Standardization of catch statistics
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Widely

Ranging
Tuna

Widely
Ranging
Herring

North Sea
Tech.

Models

North Sea
Bio.

North Sea
Southern

Interactions | Interactions | Ecosim

North Sea
Southern
SimFish

East Med

West Med

Baltic

Survey data

Recruitment observation
Catch data

Selectivity

Bycatch

Stock recruitment
Growth

Natural mortality

State of stock(s)

Impact of Climate Change
Stock interactions

Spatial aspects
Implementation of management decisions

Used alternative stock assessments
Performed MCMC

Sensitivity to small param. changes
Performed MSE

Validated with data not used in the model
Natural mortality

Selectivity

Migration

Stock recruitment

Assumption about unfished stock size
Growth

Prices and costs

Effects of Climate Change

Other environmentally forced regime shifts
Standardization of catch statistics

Underreporting




myfish  Some of the problems

* There is a need to make sure that these comparisons reflect best practice
 For example, only five ways of testing and validating models are
considered:

— Robustness to alternative stock assessments (3/9)

— MCMC (uncertainty in parameters) (4/9)

— Elasticity analysis (1/9)

— MSE (2/9)

— Validated against external data (3/9)

* More work is needed to establish criteria which represent a consensus
among modelers

* Similarly, more work is needed to create a canon as far as possible of
those uncertainties and assumptions that are relevant in all models

— This might not be entirely possible as importance of specific uncertainties
varies depending on the species, and context.

* Visualization itself is arbitrary at this stage, and is open for improvements
in any number of ways such as length and width of rows, etc.
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For more
information,
please read the
newsletter

myfish €

Maximising yield of fisheries
while balancing ecosystem,
economic and social concerns

>%> Thank you for your attention!

The Myfish project aims to develop new Maximum
Sustainable Yield (MSY) indicators that can
ensure high levels of fishery yield while respecting
ecological, economic and social sustainability in
European waters. This is a collaborative project
with 31 partners from 12 EU countries. The project
will run for afour-year period with abudget of €6.5
million, of which €5 million is funded by the EC
Seventh Framework Programme.

projet News

www.myfishproject.eu

Introduction

Case Study 1: Baltic Sea

Case Study 2: Mediterranean Sea
Case Study 3: North Sea

Case Study 4: Western Waters
Case Study 5: Widely Ranging Fish
Model Surveys




