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Global declines on biodiversity

State of the world’s

biodiversity

 Extinction of 5-20% of plant and animal species 

 Current rates ~ 100 to 1000 times > pre-human levels 



Biodiversity and Ecosystem Functioning

Cardinale et al. 2012. Nature 486:59-67



Research on biodiversity and ecosystem functioning

Naeem et al. 2009. Biodiversity, ecosystem functioning, and human wellbeing: an ecological and economic perspective. 

New York: Oxford University Press. 



Research on biodiversity on ecosystem functioning

1. Positive association of BD on:

 Biomass production

 Decomposition

 Nutrient cycling

2. BD increases the stability of EF 

through time.

3. The red line show the average change 

across all combinations of genes, 

species, or traits.

Cardinale et al. 2012. Nature 486:59-67



GLOBAL CHANGE 
DRIVERS

-Land use
-Climate

BIODIVERSITY

ECOSYSTEM FUNCTIONS
-Primary productivity
-Nutrient cycling
-Carbon sequestration

Biodiversity and Ecosystem Functioning

ECOSYSTEM SERVICES
-Climate regulation
-Freshwater
-Erosion control

HUMAN WELL-BEING
-Basic materials
-Security
-Health

Adapted from MEA 2005; Díaz et al. 2005. PloS Biol 4 (8)



• El número, abundancia, composición, distribución 

espacial de sus entidades (genotipos, especies, o 

comunidades dentro de los ecosistemas), atributos 

funcionales, así como las interacciones entre sus 

componentes y tipos de vegetación.

How we define biodiversity?

Díaz et al. 2006. PLoS Biol 4:1300.



Ecosystem processes The stocks of energy and materials, as well as the complex 

interactions and flow of energy and materials among biotic and abiotic 

elements of ecosystems (Díaz & Cabido, 2001). 

the benefits that 

ecosystems provide to 

humanity either directly or 

indirectly 

Ecosystem services

MEA 2005



the natural services that allow nature to resist or fix 

temporary problems and also protect humans from 

difficulties. 

the services from the ecosystems that help other 

processes in nature to work.

Provisionary services are nature’s services that we 

humans can directly use and need to survive. 

Cultural services are those services in nature that 

make us humans glad, happy and give meaning to 

life. Culture is about lifestyle and wellness. 





2000

Chapin et al. 2000, Nature 405: 234-242; MEA 2005



2007



MAES initiative: Mapping and Assessment of Ecosystem Services 2014

Maes et al. 2013. An analytical framework for ecosystem assessments under action 5 of the EU biodiversity strategy to 2020.



‘If biodiversity is not protected for its own sake, will the 

ecosystem services approach also protect biodiversity?’

State of the

world’s

biodiversity





Butchart et al. 2010, Nature 328:1164-1168





2015

Díaz et al 2015. Current Opinion in 

Environmental Sustainability 14: 1-16.





James et al. 2015 Current Epidemiology Reports, 2, 131-142.



How can we incorpórate BD in ES assesments?

Balvanera et al. 2005. Ecol. Applic. 15:360-375.





Which components of biodiversity affect ecosystem function?

Species richness

Relative abundance

Martín-López et al 2007. Ecosistemas 3: 1

Functional diversity
Functional traits

Trait diversity

within functional

groups

Relative abundance 

of species within 

functional groups

kind, range and relative 

abundance of functional traits 

in a biological community. 











Biodiversity important for resilience

Ecosystem resilience: the capacity to recover after perturbation

Thompson et al., 2009. CBD Technical Series No 43








