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Millenium	  Ecosystem	  Assessment	  



Millenium	  Ecosystem	  Assessment	  

Service Status 
Food crops é 

livestock é 
capture 
fisheries ê 

aquaculture é 
wild foods ê 

Fiber  timber +/– 
cotton, silk +/– 
wood fuel ê 

Genetic resources ê 
Biochemicals, medicines ê 
Fresh water ê 



Millenium	  Ecosystem	  Assessment	  

Status 
Regulating Services 
Air quality regulation ê 

Climate regulation – global é 

Climate regulation – regional and local ê 

Water regulation +/– 
Erosion regulation ê 

Water purification and waste treatment ê 

Disease regulation +/– 
Pest regulation ê 

Pollination ê 

Natural hazard regulation ê 

Cultural Services 
Spiritual and religious values ê 

Aesthetic values ê 

Recreation and ecotourism +/– 
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Ecosystems Services

Supporting Services

Provisioning Regulating Cultural

90% to 
300%

Ecosystems Services

Costanza et al., 1997. Nature, 387: 253-260

Trillions (=1012 =Tera) US $

16 33 54

Global 
GDP 1997
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Carbon	  sequestra9on	  &	  storage	  
	  
	  

Soil	  forma9on	  &	  fer9lity	  
Plant	  pollina9on	  

Watershed	  protec9on	  &	  regula9on	  

	  	  	  	  	  	  	  Pest	  &	  disease	  control	  

Wild	  species	  habitat	  protec9on 	  	  
Nutrient	  Cycling	  

Terrestrial	  Ecosystem	  Services	  

Air	  quality	  	  

Courtesy	  B	  .	  Borges	  



Carbon	  sequestration	  and	  storage	  

Waste	  and	  Pollutant	  Processing	  

Sustainable	  Fisheries	  

Safe	  and	  Healthy	  Seafood	  

Coastal	  Water	  quality	  

Storm	  and	  Hurricane	  Protection	  	  

Seascape	  and	  Landscape	  Beauty	  

Marine	  Biodiversity	  

Sandy	  Beaches	  

Stable	  Coastlines	  

Marine	  and	  Coastal	  Ecosystem	  Services	  

Courtesy	  B	  .	  Borges	  



CLIMATE	  CHANGE	  AND	  BIODIVERSITY	  

Humans	  have	  increased	  
the	  species	  ex8nc8on	  rate	  
by	  as	  much	  as	  1,000	  8mes	  
over	  background	  rates	  
typical	  over	  the	  planet’s	  
history	  (medium	  certainty)	  
	  
	  

10–30%	  of	  mammal,	  bird,	  and	  
amphibian	  species	  are	  currently	  
threatened	  with	  ex8nc8on	  
(medium	  to	  high	  certainty)	  



Poten9al	  loss	  of	  biodiversity	  



Different	  Kinds	  of	  Ex8nc8on	  in	  the	  Sea	  

•  Commercial	  ex8nc8on:	  
When	  a	  species	  becomes	  
so	  rare	  that	  it	  no	  longer	  
pays	  to	  hunt	  it.	  

•  Ecological	  ex8nc8on:	  
When	  a	  species	  becomes	  
so	  rare	  that	  it	  no	  longer	  
plays	  its	  normal	  ecological	  
role.	  



Poten9al	  loss	  of	  biodiversity	  
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Short	  term:	  acclima8on	  and	  adapta8on	  
Long	  term:???	  



Biogeochemical	  cycles	  C	  and	  N	  



Biogeochemical	  cycles	  C	  and	  N	  

Since	  1960:	  
–  Flows	  of	  biologically	  available	  

nitrogen	  in	  terrestrial	  
ecosystems	  doubled	  

–  Flows	  of	  phosphorus	  tripled	  
	  

>	  50%	  of	  all	  the	  synthe8c	  
nitrogen	  fer8lizer	  ever	  used	  
has	  been	  used	  since	  1985	  

• 60%	  of	  the	  increase	  in	  the	  
atmospheric	  concentra8on	  of	  
CO2	  since	  1750	  has	  taken	  place	  
since	  1959	  



Biogeochemical	  cycles	  C	  and	  N	  

Forest	  produc9vity	  is	  not	  C	  limited…	  
there	  is	  no	  green	  solu9on	  to	  the	  CO2-‐problem.	  
Chris9an	  Körner	  
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WATER SCARSITY 
(physical and economic) 

Increasing	  water	  limita9on	  



Increasing	  risk	  of	  costal	  flooding	  



20	  

Enhancing efficiency of agriculture: yield gap closure wher possible 

Mueller,	  N.D.,	  Gerber,	  
J.S.,	  Johnston,	  M.,	  Ray,	  
D.K.,	  Ramanku^y,	  N.	  &	  
Foley,	  J.A.,	  Closing	  
yield	  gaps	  through	  
nutrient	  and	  water	  
management,	  Nature,	  
490,	  254-‐257,	  2012	  

Poten9al	  increase	  in	  cereal	  produc9on	  



Climate	  change	  and	  predicted	  decrease	  in	  cereal	  produc9on	  

	  Courtesy:	  Hugo	  Ahlenius,	  UNEP/GRID-‐Arendal	  	  



Geoengineering	  the	  Planet	  with	  GMO	  crops	  

     Grain yield
      1.22 t/ha                            1.14 t/ha



The	  op9ons	  

Courtesy:	  Stefano	  Consonni	  



Reducing	  emission:	  necessary?	  YES,	  realis9c?	  …	  

CC	  and	  ES	  in	  CC	  -‐	  Fischlin	  55.pdf	  



Trajectory of Global CO2 Emission by Region 

High income 
countries 
($12,616 and more) 

Upper middle income countries 
($4,086 to $12,615) 
(China, Brazil, Iran, Malaysia, South 
Africa etc.) 

Lower middle income countries 
($1,036 to $4,085) 
(India, Indonesia, Philippine, Egypt etc.) 

Low income countries 
($1,035 and less) Source) IPCC AR5, 2014 

Tackling poverty; low priority of 
CO2 emission mitigation 

Rapid increase in CO2 emissions 

Consumption-based CO2 
emissions do not 
decrease even in HIC. 
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Methods	  and	  data	  

Courtesy:	  Stefano	  Consonni	  

But	  please,	  test	  fancy	  
geoengineering	  solu8ons	  on	  
other	  planets!	  
	  
S.	  Palumbi	  
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