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WGIAB – Integrated assessments of the Baltic Sea

▪ Produce science to 
promote adaptive and 
holistic marine 
management strategies in 
the Baltic Sea

▪ Analyse long-term trends 
and develop methods and 
tools for integrated 
assessments.



Definitions

Making advice for EBFM operational

1. Influence of a dynamic 
ecosystem on fisheries

2. Impact of fisheries on the 
ecosystem

3. Put fisheries into context of 
other maritime activities & 
pressures

4. Consequences of tradeoffs 
between management 
objectives



Overviews







Influence of a dynamic ecosystem on fisheries

Proportion of stocks for which ecosystem 
trends and variability are accounted for

Trenkel et. al 2023 https://www.int-
res.com/abstracts/meps/v704/p81-97/

“a move from implicit to explicit 
instructions with routine documentation 
is required to accelerate on the path to 
EBFM in a transparent manner”

https://www.int-res.com/abstracts/meps/v704/p81-97/


Adaptive environmental management: Ecosystem Based 
Fisheries Management

Global governance conservation of biodiversity 
EBFM management approach sustainable use of ecosystem services
robust decision making in a changing climate
public participation



From conventional science and advice… …to ecosystem-informed science and advice

ICES Framework for Ecosystem-Informed Science and Advice 
(FEISA)
To guide knowledge development in 
support of EBM and its practical 
implementation into ICES advice

To support and evaluate incremental 
progress from conventional to 
ecosystem- informed science and 
advice

https://doi.org/10.17895/ices.pub.25266790

https://doi.org/10.17895/ices.pub.25266790


FEISA architecture – main components 

• Knowledge plurality
• Operational objectives
• Indicators
• Risk-based approach
• Risk Communication 



Howell et al 2021 0.3389/fmars.2020.607831



Put fisheries into context of other maritime 
activities & pressures



Ecosystem aspects important to 
fisheries management in the 

Bothnian Sea



What is the problem?



Bothnian Sea 

Data collection



Trends over time
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Exploratory graphs
- 1979-2021

Breakpoint analyses

Chronological clustering

Changepoint analysis

PCO
-Chord distances, z-standardised
-environmental variables

Multiple time

series analysis –

Linear

GAM
Correlations of PCO axes
with pressures

Multiple time

series analysis –

Non-linear



1979-1984
Nutrient poor
Low herring mortality
Cold
Relatively high salinity



1979-1984
Nutrient poor
Low fish F
Cold
Relatively high salinity



1979-1984 2014 - 2021
Higher nutrients
High fisheries mortality
Warm
Lower salinity

Nutrient poor
Low fisheries mortality
Cold
Relatively high salinity



Implications for management

Reduce phosphorus loads
External loads have remained
constant, but open-sea
concentrations have
increased. 

Reduce fisheries mortality
• There are too many pressures

on herring

• Predict: increase in herring
size and recruitment



Future directions



Thank you!
HELCOM Foodwebs group
WGIAB


