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•  1/10°resolu-on	
  	
  
•  Includes	
  important	
  shelf	
  processes:	
  Tides,	
  

upwelling,	
  Benthic/pelagic	
  recycling	
  
•  Geographically	
  linked	
  to	
  LME	
  :	
  ocean	
  

governance	
  scale	
  
•  Although	
  global,	
  the	
  models	
  are	
  regional	
  

•  IPSL-­‐CM4	
  with	
  SRESA1B	
  
•  Time	
  slices:	
  3yr	
  spin-­‐up+	
  10year	
  runs	
  
•  Pre-­‐industrial:	
  1864-­‐1873	
  
•  Present	
  day:	
   	
  1992-­‐2001	
  
•  Near	
  Future: 	
  2036-­‐2044	
  
•  Far	
  Future: 	
  2086-­‐2094	
  



	
  °	
  SST	
  Differences	
  (2100	
  –	
  1800s)	
   %	
  Primary	
  ProducHon	
  (2100	
  –	
  1800s)	
  

+	
  Temperature	
  	
  
effects	
  



70	
  countries	
  -­‐	
  IPCC	
  4AR	
  A1B	
  scenario	
  (2050)	
  
Average	
  SST	
  change:	
   	
  	
  	
  	
  	
  	
  +1.9°C	
  
Net	
  PP	
  change:	
   	
   	
  	
  	
  	
  	
  	
  +14%	
  
Fish	
  produc-on	
  poten-al: 	
  	
  	
  	
  	
  	
  +3.4%	
  



•  Poli-cal	
  and	
  Social	
  implica-ons	
  
•  Convergence/	
  divergence	
  in	
  facing	
  

this	
  challenge	
  

HUMAN	
  
SOCIETY	
  

NATURAL	
  
SYSTEMS	
  

So what? 



Sm
ith	
  et	
  al.	
  2010	
  

Science	
  327:	
  784-­‐786	
  

EMPLOYMENT	
  

TRADE	
  

FOOD	
  

Bene	
  et	
  al.2010.	
  
W
orld	
  Developm

ent	
  
	
  38:	
  933	
  -­‐	
  954	
  	
  

Africa	
   Asia	
   Europe	
   La-n	
  America/	
  Caribbean	
   N	
  America	
   Oceania	
  

520	
  M	
  fish-­‐
dependent	
  in	
  2010	
  

HUMAN	
  DEPENDENCY	
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  FISHERIES	
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EMPLOYMENT	
  

TRADE	
  

FOOD	
  

NaHonal	
  Indicators	
  
	
  

Source	
  (2000-­‐2006	
  
mostly)	
  

Employment	
  
Dependency	
  

People	
  working	
  in	
  marine	
  
fisheries	
  (including	
  indirect	
  
employment)	
  as	
  %	
  of	
  total	
  
economic	
  ac-ve	
  
popula-on	
  	
  

FAO	
  country	
  profile	
  
data	
  (low	
  es-mate)	
  
and	
  Teh	
  and	
  Sumaila	
  
(2013)	
  	
  

Economic	
  
Dependency	
  

Value	
  of	
  marine	
  fish	
  
landings	
  as	
  %	
  of	
  GDP	
  

www.seaaroundsea.
org	
  and	
  na-onal	
  
economic	
  sta-s-cs	
  

Food	
  Security	
  
Dependency	
  

Fish	
  protein	
  intake/	
  Total	
  
animal	
  protein	
  intake	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
____________________	
  
Total	
  animal	
  protein	
  
intake/required	
  animal	
  
protein	
  intake	
  	
  	
  

Hughes	
  et	
  al.	
  2012	
  
and	
  FAO	
  country	
  
profiles	
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Importance to Employment Importance to Economy Importance of all fish to food security 

Blocked as data is unpublished 
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•  Generic	
  scenarios	
  
•  Country	
  specific	
  scenarios	
  



Global	
  

Local	
  

Economic	
  Ecological	
  

Free	
  Trade	
  

Fortress	
  

Global	
  
Commons	
  

Baseline	
  

Future	
  	
  
Socio-­‐Economics	
  

Present	
  	
  
Socio-­‐

Economics	
  

•  Generic	
  scenarios	
  
•  Country	
  scenarios	
  

Global	
  Climate	
  Models	
  
(2050)	
  

Phys./	
  biol.	
  Models	
  
ERSEM-­‐MEDUSA	
  

Dynamic	
  Bioclimate	
  
Envelope	
  (DBEM)	
  +	
  Size	
  
Spectrum	
  Model	
  (SS)	
  
Fernandes	
  et	
  al.	
  2013,	
  GCB	
  

MSY-­‐based	
  exploitaHon	
  
scenarios	
  

In	
  the	
  North	
  Atlan-c	
  
Blocked as data is unpublished 



PotenHal	
  fish	
  catches	
  in	
  the	
  East	
  AtlanHc	
  (2050-­‐Present)	
  

Mullon	
  et	
  al.	
  in	
  prep.	
  

Blocked as data is unpublished 
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Global/	
  Regional	
  
Climate	
  Change	
  

Future	
  	
  
Socio-­‐Economics	
  

Present	
  	
  
Socio-­‐

Economics	
  

•  Generic	
  scenarios	
  
•  Country	
  specific	
  scenarios	
  

Well-­‐Being	
  

Mangroves	
  

Wetlands/	
  Flood	
  plains	
  

Agriculture	
  

Marine/	
  Inland	
  Fisheries	
  

Aquaculture	
  



Global	
  /Regional	
  Climate	
  

FVCOM	
  
Delta	
  
model	
  

POLCOMM-­‐
ERSEM	
  	
  

Phys/	
  Biogeoch.	
  

Dynamic	
  Bioclimate	
  Envelope	
  
(DBEM)	
  +	
  Size	
  Spectrum	
  Model	
  

(SS)	
  Fernandes	
  et	
  al.	
  2013	
  

MSY-­‐based	
  exploitaHon	
  
scenarios	
  /	
  intervenHons	
  

Survey	
  for	
  Assessing	
  Health,	
  Livelihoods,	
  Ecosystem	
  Services	
  
and	
  Poverty	
  Allevia-on	
  in	
  Populous	
  Deltas	
  

Blocked as data is unpublished 



Blocked as data is unpublished 
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