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Major Challenge

» How do we incorporate mechanistic
understanding of the response of communities
and linkages to ecosystem function in models?
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linkages to ecosystem function in models?

» What aspects are important?

Consequences of changing 4. . R
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How do we incorporate mechanistic
understanding of the response of communities and
linkages to ecosystem function in models?
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Key Questions

» Mechanisms of response to global change
factors?

» Mechanisms linking community dynamics
to ecosystem function?




Direct and indirect effects
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Two Important components:
Response and Effect

Direct effects

Global Change
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Species traits as one translator

(a)

(c)

Relative effects of exotics
on ecosystem processes

Functional significance of trait

(b)

Weighted trait differences between native Ratio of exotic to total biomass
and exotic species

Wardle et al. 2011 Science

(a)Difference in traits of response groups that strongly
affect ecosystem processes

(b) Difference in traits of response groups have little affect
on ecosystem function




Grime (1979) Plant strategies
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How do species response traits relate to
effect traits?
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Response group = Effect group
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How do species response traits relate to
effect traits?
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2) Positive feedbacks
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How do species response traits relate to
effect traits?

1. Response = Effect

2. Feedback: effect
accelerates
response

3. Resilience:
response and
effect overlap
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3) Overlapping: effect and response
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Dynamics

1. Gradual Change:
R=E

Ecosystem Function




Dynamics

1. Gradual Change:
R=E

2. Resilience:
overlapping

3. Rapid shifts,
thresholds:
positive feedback

Ecosystem Function




Key Questions

* Priorities to address gaps In
understanding?




Measuring Response, Response Traits
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Response: Nitrogen Fertilization Experiments
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Response: Increased Nitrogen

e Diversity declined in most

experiments
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Response: Increased Nitrogen
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Measuring Effect, Effect Traits

This might be harder...
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Measuring Effect, Effect Traits

Final model (a, b, ¢ combined) {a) Trait-trait relationships
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Effect: C, grasses related to ANPP increase
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How Important are diversity effects?
Combination of species traits matter




How Important are diversity effects?
Combination of species traits matter
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Role of dispersal?

* Timeframe of Response
 Transient Dynamics, Disturbance
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How Important are effect-
response feedbacks?
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Possible Experimental Approaches

Change manipulations Biodiversity manipulations
along trait gradients X global change
Expanded
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Mechanlsms of communlty response to global
change can differ from mechanisms link

communities to ecosystem function:
Response and Effect

~eedbacks and Resilience
Diversity effects __
These relationships can affect system dynamics ,,,f A

A functional trait approach may help resolve issue %
with complexity. AKX




