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In a marine ranching ecosystem based on
Integrated fisheries risk analysis method for

ecosystems (IFRAME) framework
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Background

+ Need to apply holistic for ecosystem-based management
s Since 2007, IFRAME (Integrated Fisheries risk analysis methods for

ecosystem) framework was studied

*» EBFA (Ecosystem-based fisheries risk assessment and management
system) was developed.
- Based on 3 objectives (Sustainability, Biodiversity, Habitat)

- Development for risk assessment methods for ecosystem
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Background

s EBFA was applied to Korean fisheries
- Large purseine (Cub mackerel),
Marine ranching ecosystem (southern east and west of Korean waters)
 IFRAME (“Integrated fisheries risk assessment forecasting and
management for ecosystem”)
- Add 1 more objectives (Socio-economic benefits)

- Add forecast and management
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L)

L)

» IFRAME (Integrated fisheries risk analysis method for ecosystem)



Background

Goal
“» Introduce the IFRAME framework

“*Suggestion of management strategies for marine ranching

ecosystem based IFRAME assessment



IFRAME

(Integrated fisheries risk analysis methods for

ecosystem)



What is the IFRAME framework

* IFRAME framework was divided 3 parts,

assessment, forecast, management

s+ Assessment

- Constructing ecosystem structure

- Risk assessment for ecosystem

* Forecast
- Forecasting ecosystem structure by scenarios

- Forecasting risk

* Management
- Evaluating and implementing management



What is the IFRAME framework

Assessment
1) Ecological
e - . characteristic :
Identifying species / swimming ability,
size, bone, depth,
SOMY shape, habitat,
feeding, foot type,
Grouping species/species longevity
groups
2) Estimation of biomass
NEMURO?2 and production of LTL
groups
T'_ Ecapath Other input
3 ) Biomass, catch,
| parameters3) PIB. QIB, DC
: Studies on relevant
l physical, chemical and
biological oceanographic
> IFRAME <€ processes

6) Fisheries and Socio-
economic Assessment




What is the IFRAME framework

Forecast % Scenarios

Set scenarios

NEMURO
Ecosim ,
Other input /

/ . Climate change

: Management option

parameters

FSA

L = G
]

> |FRAME € are forecasted by ecosim

s The level for ecosystem

‘ model
_/ % To calculate forecasting
‘ risk

Risk analysis by scenario * To analysis by scenario




Management

Set management objectives

e

l

Strategies /<

l MSE
Tactics /;

MTE

What is the IFRAME framework

s Translate objectives to

strategies, ‘what will be done’

* Translate strategies to tactics,

“how will be done’

 MSE : Management strategy
evaluation
s MTE : Management tactic

evaluation



Application



Assessment for marine ranching
ecosystem

% Target ecosystem : Jeonnama marine ranching ecosystem

(110km?)
% Target fishery : Stationary gillnet

% Target species : Black seabream, Acanthopagrus schlegelii

% Study periods : 2003~2010



ecosystem

Management system based on IFRAME

Management for marine ranching

ERI : Ecosystem risk index
FRI : Fishery risk index
SRI : Species risk index
ORI: Objectives risk index
RS : Risk score

Management strategies

MSE

"

Management tactics

MTE

¥

Implementation

é

Monitoring and evaluation




Assessment for marine ranching
ecosystem

Summary of result for assessment (FIS-P-7657)

o Objectives risk index (ORI)
Objectives MSI
2003 2010
Sustainability 1.530 1.129 26.20
Biodiversity 1.282 0.088 93.12
Habitat quality 0.686 0.400 41.72
Socio-economic 1.667 0.750 55.00
benefit

SRI 1.291 0.592 54.17

Pre-construction Post-construction



Management strategies for marine ranching
ecosystem

*%

» According to assessment result Sustainability are almost changed

L)

» “ Biomass” indicator are not changed in 2010.

L)

* Biomass for Black seabream (Acanthopagrus schlegelii) :
- 2003 : 505mt
- 2010 : 675mt

L)

» Set the management strategy focus on sustainability

L)

Sustainability Increasing biomass 2 options



Management strategies for marine ranching
ecosystem

Increasing blomasg\

Optimum fishing level wking densitie)
of released fish
' |

Scenario A Scenario B

2 options

T —
T —
Estimation of Estimation of
optimum the expected
number of increase

released fish

N ) \_ In biomass )




Management strategies for marine ranching
ecosystem

( Optimum fishing level & ABC )

% Estimation of optimum fishing level and acceptable biological catch
(ABC)
 Current biomass (B) : 675mt (2010)

« Optimum fishing level (F,y,) : 0.249/year
« ABC: 130 mt

e Current catch : 312.66 mt

 Current fishing level : 0.751

In this option,

To reduce the current catch to the ABC level



Management strategies for marine ranching
ecosystem

(Optimum stocking densities of released fish )

Scenario A : Estimation of optimum number of released fish (which could

produce the level of curent catch)

*Using the Berverton & Holt theory and IFRAME forecast
In optimum fishing level (F,,,=0.249/year)
*The optimum released fish : 2,280,939 inds. (114 mt)

114mt fish were released it produce the level of the

current catch



Management strategies for marine
ranching ecosystem

(Optimum stocking densities of released fish )

Scenario B : Estimation of the expected increase in biomass from the

previously released fish to project the expected catch of the

next year

In 2008 : 650,000 inds. (33mt) were released

In optimum fishing level (F,,,=0.249/year)

*The expected increase in biomass from the previously released fish was
975mt

The expected catch of the next year was projected
to be 181mt



Summary

* IFRAME (Integrated fisheries risk analysis methods for ecosystem)
framework is introduced

- Assessment, Forecast, Management

* By the application for the marine ranching ecosystem
- Sustainability are almost changed by assessment because of the

biomass indicator

% Suggestion of management objectives and strategies and tactics

for sustainability



Summary

Suggestion 2 options

1st: optimum fishing level and acceptable biological catch (ABC) were

estimated and then the management strategy was suggested

. To reduce the current catch to the ABC level

2nd . Assessment of optimum stocking densities of released fish

Scenario A: the optimum number of released fish was estimated to be

114mt, which could produce the level of the current catch

Scenario B : the expected increase in biomass from the previously
released fish (0.65 million individuals) was 975mt, and so the

expected catch of the next year was projected to be 181mt
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