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Climate change and European Aquatic RESources 

 

Source: CERES 2018 (https://ceresproject.eu) 
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How might climate variabilities 

coupled with different future 

management strategies affect 

the NEA pelagic fishery fleet 

dynamics and their economy? 

• Adaptations / Benefits? 
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Effort allocation 
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3) The model - FishRent 
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3) The model - FishRent 
 

Calculation of next time step 

 

Cobb-
Douglas 

Catch 

Landings 

F 

Fish 
stock 

Effort allocation 
pattern 



Datum 
Seite 13  Vorname Nachname 

Titel der Veranstaltung 

 
 
 
 
 
 
 
 
 
 

Sandra Rybicki 
IIFET 2018 

Page 5 
07/18/2018 

3) The model - FishRent 

Cobb-
Douglas 

Catch 

Landings 
Fish 
price 

Revenue F 

Fish 
stock 

Effort allocation 
pattern 

Capital 
Cost 

Fixed 
Cost 

Fuel 
Cost 

Crew 
Cost 

Variable 
Cost 

Fuel 
Price 



Datum 
Seite 14  Vorname Nachname 

Titel der Veranstaltung 

 
 
 
 
 
 
 
 
 
 

Sandra Rybicki 
IIFET 2018 

Page 5 
07/18/2018 

3) The model - FishRent 

 
 
 
 
 
 
 
 
 
 

Cobb-
Douglas 

Catch 

Landings 
Fish 
price 

Revenue F 

Fish 
stock 

Profit 

Effort allocation 
pattern 

Capital 
Cost 

Fixed 
Cost 

Fuel 
Cost 

Crew 
Cost 

Variable 
Cost 

Fuel 
Price 



Datum 
Seite 15  Vorname Nachname 

Titel der Veranstaltung 

 
 
 
 
 
 
 
 
 
 

Sandra Rybicki 
IIFET 2018 

Page 5 
07/18/2018 
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3) The model - FishRent 
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World Market 
Global 

Sustainability 

„All for one and 
one for all“ 

„Money, money, 
money“ 

Sources: CERES 2018; IPCC 2015; O’Neill et al. 2013 
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5) Policy Framework  
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6) Economic Framework  
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7) Biological Framework  

World Market 
RCP 8.5 

Global 
Sustainability 

RCP 4.5 

Recruit/larvae 
survival 

Spatial 
distribution 

less pronounced 
shifts 

Very pronounced 
shifts 

Temperature 

Sources: CERES 2018; IPCC 2015; O’Neill et al. 2013; Astthorsson et al. 2012; Gröger et al. 2010  
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8) Segments 
 
 

• Gear Types 
• Lines & Hooks 
• Pelagic Trawler 
• Purse Seiners 

 
 
 

• Vessel length 
• VL1012 
• VL1218 
• VL1824 
• VL2440 
• VL40XX 
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Thank you for your attention! 

Any Questions / More information?  

- Come see me! 
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Source: CERES 2018 

(https://ceresproject.eu) 
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Source: Nash et al. 2009 

Area closures 

Global 
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4) Management Scenarios 
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5) Policy Framework - Brexit 

Source: Napier 2016 
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5) Policy Framework 

Source: Napier 2016 

Landed value of pelagic 

fish from UK EEZ 

(annual av. 2011-2015)  

(Napier 2016) 

EU (no UK) 
52% 

UK 
48% 

blue 
whiting 

6% 

herring 
38% 

horse 
mackerel 

6% 

mackerel 
50% 

https://www.google.de/imgres?imgurl=https://thumbs.dreamstime.com/b/cartoon-baby-boy-7905724.jpg&imgrefurl=https://www.dreamstime.com/stock-images-cartoon-baby-boy-image7905724&docid=SXktNOzML3Cm8M&tbnid=DmR7zSC_YMQ00M:&vet=10ahUKEwiKlaT5ucHaAhWC-qQKHR_tAkAQMwhcKBUwFQ..i&w=800&h=600&client=firefox-b-ab&bih=1049&biw=1009&q=baby fish caricature blue&ved=0ahUKEwiKlaT5ucHaAhWC-qQKHR_tAkAQMwhcKBUwFQ&iact=mrc&uact=8


Datum 
Seite 37  Vorname Nachname 

Titel der Veranstaltung 

 
 
 

4) Management Scenarios 

Sandra Rybicki 
IIFET 2018 

Page 9 
07/18/2018 

Temperature 

 

Food availability 

 

Habitat availability 

 



Datum 
Seite 38  Vorname Nachname 

Titel der Veranstaltung 

 
 
 

4) Management Scenarios 

Sandra Rybicki 
IIFET 2018 

Page 9 
07/18/2018 

RCP 4.5 – 2.4 °C  

 

Temperature 

 

Food availability 

 

Habitat availability 

 



Datum 
Seite 39  Vorname Nachname 

Titel der Veranstaltung 

 
 
 

4) Management Scenarios 

Sandra Rybicki 
IIFET 2018 

Page 9 
07/18/2018 

RCP 4.5 – 2.4 °C  

 RCP 8.5 – 4.3 °C  

 

Temperature 

 

Food availability 

 

Habitat availability 

 



Datum 
Seite 40  Vorname Nachname 

Titel der Veranstaltung 

 
 
 
 

2.c) Scenarios 

Sandra Rybicki 
IIFET 2018 

Page x 
07/18/2018 

Temperature 

 

Food availability 

 

Habitat availability 

 



Datum 
Seite 41  Vorname Nachname 

Titel der Veranstaltung 

 
 
 
 

2.c) Scenarios 

Sandra Rybicki 
IIFET 2018 

Page x 
07/18/2018 

Temperature 

 

Food availability 

 

Habitat availability 

 

RCP 4.5 

 



Datum 
Seite 42  Vorname Nachname 

Titel der Veranstaltung 

 
 
 
 

2.c) Scenarios 

Sandra Rybicki 
IIFET 2018 

Page x 
07/18/2018 

Temperature 

 

Food availability 

 

Habitat availability 

 

RCP 4.5 

 



Datum 
Seite 43  Vorname Nachname 

Titel der Veranstaltung 

 
 
 
 
 
 

2.c) Scenarios 

Sandra Rybicki 
IIFET 2018 

Page x 
07/18/2018 

Temperature 

 

Food availability 

 

Habitat availability 

 

RCP 4.5 

 



Datum 
Seite 44  Vorname Nachname 

Titel der Veranstaltung 

 
 
 
 
 
 
 
 
 
 

Sandra Rybicki 
IIFET 2018 

Page x 
07/18/2018 

2.d) Storylines 19 and 21 - Data 

Biological data 

• Age classes (mackerel: 12; herring: 8) 
• Biomass 
• Weight  
• Natural/ fishing mortality 
• Maturity 
• Survival rate 
• Abundance 
• Spatial distribution 
• Spawning/feeding time and area 
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8) Segments 
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• Gear Types 
• Lines & Hooks 
• Pelagic Trawler 
• Purse Seiners 
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2016 

 

Source: STECF 2018 (EU landings (t)) 

• Commercially important 

• Varying migration patterns 
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2.a) North Sea herring 
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2016 

 

Source: STECF 2018 (EU landings (t)) 

• Commercially important 

• Varying migration patterns 

• First-feeding larvae survival 

• Mismatches in spawning time 

and food availability  

     (Cushing 1969 & 1995; Wiltshire &  

      Bryan 2004; Gröger et al. 2010) 
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2.b) Mackerel in the NE Atlantic 

2009 

Source: WGWIDE 2010 (commercial catch (t) in 

2009, Q3) 

• Varying migration 

patterns  

• Increased stock size  

• NW distribution 

• Increased catch 

• (Asthorsson et al. 2012)  
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2.b) Mackerel in the NE Atlantic 

2012 

Sources: WGWIDE 2013/ 2017 (commercial catch (t) in 2012/ 2016, Q3) 

2016 

• Varying migration 

patterns  

• Increased stock size  

• NW distribution 

• Increased catch 

• (Asthorsson et al. 2012)  
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• Varying migration 

patterns  

• Increased stock size  

• NW distribution 

• Increased catch 

• (Asthorsson et al. 2012)  


