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(Díaz et al., 2017, DOI:10.1126/science.aap8826)  

The elusive links between 
biodiversity, multifunctionality and 
ecosystem services

= the benefits humans derive from nature 
(Costanza et al., 1997, 
http://www.nature.com/articles/387253a0) 

= nature’s contributions to people 
(Díaz et al., 2018,  
DOI:10.1126/science.aap8826)

18 NCPs / ESs:

http://www.nature.com/articles/387253a0
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6Based on: Truchy et al., 2015, http://dx.doi.org/10.1016/bs.aecr.2015.09.004

and Manning et al., 2018, https://doi.org/10.1038/s41559-017-0461-7

of species

http://dx.doi.org/10.1016/bs.aecr.2015.09.004
https://doi.org/10.1038/s41559-017-0461-7
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Weisser et al., 2017, http://dx.doi.org/10.1016/j.baae.2017.06.002
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doi: 10.1126/science 

Mean functional trait dissimilarity

B
. L

ea
f 

lit
te

r 
m

as
s 

lo
ss

(s
im

ila
r 

re
su

lt
 f

o
r 

gr
o

ss
 

n
it

ra
te

 p
ro

d
u

ct
iv

it
y)



12Hoeksche Waard, The Netherlands, appr. 40 x 30 km

γ-diversity: total diversity

-diversity: diversity in 

one sample

-diversity: 1- mean /γ
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Mori et al., 2018, https://doi.org/10.1016/j.tree.2018.04.012

timber production

nutrient 
retention

faunal diversity
conservation

crop production

2 functions 
> 50% threshold 
of observed 
maximum value

Below 50% 
threshold 

γ= 6

After a-/biotic homogenization: only species with specific traits persist 

γ= 12 Formerly above 
threshold

Formerly below 
threshold

 -diversity links species in the community 
and multiple ecosystem functions

(-diversity: local diversity;

γ-diversity: regional diversity

-diversity: 1- mean /γ)

https://doi.org/10.1016/j.tree.2018.04.012
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Germany

Mechanisms determining spatial variation in energy fluxes of litter macroinvertebrate communities across landscapes

Barnes et al., 2018, http://dx.doi.org/10.1098/rstb.2015.0279

species 
richness

species 
composition

trait diversity/ 
variability biomass

http://dx.doi.org/10.1098/rstb.2015.0279
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Multifunctionality: the ability of 
ecosystems to simultaneously 
provide multiple ecosystem 

processes and services

Ecosystem process multifunctionality: 
the array of biological, geochemical and 
physical processes that occur within an 

ecosystem

Ecosystem service multifunctionality: 
the co-supply of multiple ecosystem 

services relative to their human demand

http://dx.doi.org/10.1016/bs.aecr.2015.09.004
http://dx.doi.org/10.1016/bs.aecr.2015.09.004
https://doi.org/10.1038/s41559-017-0461-7
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The QUINTESSENCE Consortium, 2016,http://dx.doi.org/10.1016/j.tree.2015.12.003

http://dx.doi.org/10.1016/j.tree.2015.12.003
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Management decisions that focus purely on one ecosystem service such as crop yield...

Hines et al., 2015,  http://dx.doi.org/10.1016/bs.aecr.2015.09.001

...stakeholder interests can influence feedbacks between ecosystem services and management of complex 
ecosystems

... can limit the balance of ecosystem services provided by other species in complex food webs 

 CAP?

EFSA  ?

http://dx.doi.org/10.1016/bs.aecr.2015.09.001
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The elusive links between 

biodiversity, multifunctionality and ecosystem services

Elusive= “difficult to track down”, but not untractable!


