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“Ecosystems	
  and	
  the	
  services	
  provided	
  by	
  them	
  
have	
  been	
  the	
  very	
  founda6on	
  of	
  human	
  socio-­‐
cultural	
  development	
  in	
  the	
  Mediterranean	
  
basin	
  for	
  many	
  millennia	
  –	
  both	
  from	
  the	
  land	
  
and	
  from	
  the	
  sea.”	
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Avantgarde 1997 



Mainstream 2004 



Textbook stuff 2011 



Food	
  and	
  Fiber	
  Produc6on	
  
Provision	
  of	
  Pure	
  and	
  Sufficient	
  Water	
  
Maintenance	
  of	
  Human	
  Health	
  	
  
Maintenance	
  of	
  Biodiversity	
  
Storage	
  of	
  Carbon,	
  Nitrogen,	
  Phosphorus	
  

Agricultural 
Lands 

Coastal 
Zones 

Forest 
Lands 

Freshwater 
Systems 

Arid Lands & 
Grasslands 

Ecosystem	
  goods	
  and	
  services	
  
(as	
  defined	
  by	
  the	
  Millennium	
  Ecosystem	
  Assessment)	
  



7	
  



Consequences	
  of	
  Ecosystem	
  Change	
  
for	
  Human	
  Well-­‐being	
  



•  Goods	
  and	
  services	
  for	
  near-­‐term	
  economic	
  
benefits:	
  
–  agricultural	
  yields,	
  fish,	
  6mber	
  
– water	
  purifica6on,	
  etc.	
  

•  Goods	
  and	
  services	
  for	
  near-­‐term	
  social	
  benefits	
  
–  environmental	
  quality	
  
–  biodiversity	
  conserva6on	
  

•  Goods	
  and	
  services	
  for	
  long-­‐term	
  sustainability	
  
– maintenance	
  of	
  soils	
  and	
  the	
  marine	
  environment	
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standard	
  version	
  
for	
  managed	
  land	
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planned	
  enhancements	
  



Valua%on	
  

Social	
  assessment	
  

Biophysical	
  assessment	
  

12	
  

Biophysical	
  
structure	
  or	
  
process	
  

(e.g.	
  woodland	
  
habitat	
  or	
  net	
  

primary	
  
produc6vity	
  )	
  

Service	
  
(e.g.	
  flood	
  

protec6on,	
  or	
  
harvestable	
  
products)	
  

Func6on	
  
(e.g.	
  slow	
  
passage	
  of	
  
water,	
  or	
  
biomass)	
   Benefit	
  

(e.g.	
  contribu6on	
  to	
  
aspects	
  of	
  well-­‐being	
  
such	
  as	
  health	
  and	
  

safety)	
  

Σ Pressures	
  

Limit	
  pressures	
  via	
  
policy	
  ac6on?	
  

Assessment	
  approaches	
  

Value	
  
(e.g.	
  willingness	
  to	
  pay	
  

for	
  woodland	
  
protec6on	
  or	
  for	
  more	
  

woodland,	
  or	
  
harvestable	
  products)	
  

Assessment	
  methods	
  are	
  complementary	
  and	
  co-­‐dependent	
  processes…	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
[modified	
  according	
  to	
  Potschin	
  &	
  Haines-­‐Young,	
  2011,	
  PiPG]	
  
	
  

Cowling	
  et	
  al.,	
  2008	
  



13	
  

“conven6onal”	
   “sustainable”	
  



•  Simula6ons	
  with	
  coupled	
  climate	
  
models	
  (IPSL,	
  CNRM,	
  LOVECLIM)	
  

•  Terrestrial	
  ecosystem	
  models:	
  natural	
  
vegeta6on,	
  hydrology,	
  agrosystems	
  
(LPJ-­‐Guess,	
  LPJmL),	
  soils	
  	
  

•  Ocean	
  model:	
  circula6on,	
  
biogeochemical	
  cycles,	
  ecology	
  
(Eco3M)	
  

•  Behaviour	
  of	
  human	
  socie6es	
  in	
  
response	
  to	
  climate	
  stresses	
  

•  Model	
  coupling	
  and	
  data	
  assimila6on	
  
•  Simula6ons	
  for	
  the	
  past,	
  present	
  and	
  

future	
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