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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
(Diaz et al., 2018,
DOI:10.1126/science.aap8826)

1. Habitat creation and maintenance

2. Pollination and dispersal of seeds and
other propagules

18 NCPs / ESs: 3. Regulation of air quality

4. Regulation of climate

5. Regulation of ocean acidification

6. Regulation of freshwater quantity,
location and timing

7. Regulation of freshwater and coastal water quality

8. Formation, protection and decontamination
of soils and sediments

9. Regulation of hazards and extreme events

10. Regulation of detrimental organisms
and biological processes

11. Energy

12. Food and feed

13. Materials, companionship and labor

14. Medicinal, biochemical and genetic resources

15. Learning and inspiration

(Diaz et al., 2017, DOI:10.1126/science.aap8826) 16. Physical and psychological experiences
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17. Supporting identities

18. Maintenance of options
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a~diversity: diversityin
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Mechanisms determining spatial variation in energy fluxes of litter macroinvertebrate communities across landscapes
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Multifunctionality: the ability of Ecosystem process multifunctionality:  Ecosystem service multifunctionality:

ecosystems to simultaneously the array of biological, geochemical and the co-supply of multiple ecosystem
provide multiple ecosystem physical processes that occur within an services relative to their human demand
~

processes and services . ecosystem

Y
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with costs between nodes such as individuals, villages,
conservation organisations and enterprises, or mixtures of all
of these. For example, the sensibilities associated with financial
transactions for herbicides purchase

The nodes may be a regrouping of +- 0(‘,.\0‘
3 %0 e > oV\'C\Ca\
Layer 2. Social network layers ma-" _\ate oc0® t
networks that reflect sensibil™’ (e‘\t\\l’(d X0 ne ° _ weeds of
J

layer 1. For examplp'*("es aiie “\dee #
b seN\ Sa(\c\, _nared views on the
C

_, and attitudes towards the use of
..« network approach the structure of the
.. to that of the ecological network (Layer 1).

_«0rks are composed of links representing trophic, competitive,

%\Ca\ o .«eractions between nodes that are typically species. Here, following Pocock
eco\o X \-\e(\c ., (ne green nodes are weed plants surrounded by pollinators, parasitoids and herbivores
‘ Coﬂte* ' ..ese weeds are the core, natural science nodes that structure the social and economic layers

above (layers 2 and 3). This is critical for two reasons. Firstly, we identify the structuring ecology
that drives biodiversity-derived ecosystem service. Secondly, this structuring limits the size of the
network approach question. Now, the network approach is limited to ecological, social and

economic questions of EcoS derived from weed biodiversity rather than being open-ended.
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...stakeholder interests can influence feedbacks between ecosystem services and management of complex
ecosystems

Pesticide application high
Fertilization high

Socio-political context
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Ecosystem services
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Soil disturbance high

¢

Management decisions that focus purely on one ecosystem service such as crop yield...
... can limit the balance of ecosystem services provided by other species in complex food webs

Hines et al., 2015, 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!
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