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WHO AM |

* | am a plant macroecologist.

* Interested in measuring the
exposure of biodiversity to different
drivers of change

* Invasive species.

» Climate/land-cover change.

* Now also working at the
intersection of ecology and policy

« Coordinating author of the upcoming
IPBES assessment in IAS
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IT ALL DEPENDS....

 How many individuals arrive...

* The environmental suitability of where they
arrive...

* The ecological suitability of where they
arrive...

 The presence of dliens...

* The diversity of the incoming community...
 The presence of related natives...

 The absence of predator/parasites...

* The novelty of the introduced species...

https://www.itsligo.ie/invasive-alien-species/
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> Species invasiveness

Tens Rule

Residence time

Taxonomic affiliation

Darwin’s Naturalization Hypothesis
Phenotypic plasticity and evolution
Long-distance dispersal

Theory of Seed Plant Invasiveness
Theory of Fluctuating Resources

Traits of the species
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Community invasibility and propagule pressure
Biotic Resistance Hypothesis
Invasional meltdown

Features of the Environment

d  Community invasibility
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MEASURING NICHES

Native-species
niche space
A N-dimensional hyper volume .
Hutchinson 1959 - Am .Nat. 39.16%
Two species can'’t coexist if they
share the same niche eon g
Hutchinson, 1959 - Am .Nat.
MacArthur & Levins 1967 - Am. Nat. <
= _:T .
)y Introduced-species
Livy _—~ Mo Niche space

Figure fro
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TODAY’S TALK

* Leveraging functional ecology - trait novelty/divergence in the context
of ecological strategies.

« Climate change in the context of functional ecology - the lasting
Imprints of climate change on functional diversity and its implications.

* Where do we go from here? - a look into the IPBES work.

ALEJANDRO ORDONEZ GLORIA

AARHUS INSPECT - FINAL SEMINAR
v UNIVERSITY 21 SEPTEMBER 2022 ASSISTANT PROFESSOR

DEPARTMENT OF BIOLOGY




TODAY’S TALK

* Leveraging functional ecology - trait novelty/divergence in the context
of ecological strategies.

« Climate change in the context of functional ecology - the lasting
iImprints of climate change on functional diversity and its implications.

 Where do we go from here? - a look into the IPBES work.
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COMMUNITY ASSEMBLY

v O O species pool
[ I  /obitat filter

competition

local community
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COMMUNITY ASSEMBLY & ALIEN SPECIES

Biological
iIntroductions
specific process

Basic conceptual
model of community
assembly

Figure from:
Pearson (2018) TREE .,
S "oy,
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WHAT MAKES AN ALIEN SPECIES
SUCCESSFUL? - VER 1
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FROM QUALITATIVE TO QUANTITATIVE
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Figure from
Dias et al (2015) Nature
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4473 species sampled over 120 communities
(3784 species measured in their native range, 689 species in their introduced range, 207 in both ranges)
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s Life form

——t

Figure from:

Singh & Verma (2020) in Handbook of
Research on the Conservation and
Restoration of Tropical Dry Forests
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Whole-plant traits

Growth form

Plant height

Leaf to sapwood area
Canopy cover
Clonality

Relative growth rate

Stem traits

mmmm) Stem-specific density

Twig dry-matter content

Bark thickness
Xylem conductivity

Belowground traits
Specific root length
Nutrient uptake strategy
Root Nutrient (C,N,P)
content

N

N\

T\

Leaf Traits

Specific Leaf Area 4 ————
Leaf Dry Matter Content

Leaf Nitrogen content =
Leaf Phosphorous content
Leaf Carbon content {—

Leaf density
Chlorophyll concentration

Photosynthetic rate <4 ————
Leaf type 4 ———

Regenerative traits

Seed mass <(
Dispersule shape and size
Resprouting capacity
Seedling morphology
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WHICH TRAITS?

Specific leaf area Seed Weight Plant height

2
SLA = area (mm’) SWT = seed weight (img) Hmax,,,, = Height (cm)
Dry mass (mg)

AARHUS INSPECT - FINAL SEMINAR ALEJANDRO ORDONEZ GLORIA
V UNIVERSITY 21 SEPTEMBER 2022 ASSISTANT PROFESSOR

OOOOOOOOOOOOOOOOOOO




FUNCTIONAL DIFFERENCES BETWEEN
NATIVE AND ALIEN SPECIES

Functional Ecology &
Functional Ecology 2010, 24, 1353-1361 doi: 10.1111/5,1365-2435.2010,01739.x U L] L} t t L] t
Functional differences between native and alien n IVG rl CI e rCI I

species: a global-scale comparison

Alejandro Ordonez*’, lan J. Wright? and Han OIff’ S p G Ce

' Community and Conservation Ecology Group, University of Groningen, PO Box 14, 9750 AA Haren, the Netheriands;
and *Department of Biological Sci M: ie Uni ity, New South Wales 2109 Sydney, Australia

Multivariate

trait space

Goal: provide a synthetic

view of multi-trait Differences in
differences between alien ecological
and native species strategies

Functional space
differences
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UNIVARIATE FUNCTIONAL DIFFERENCES

Alien Native
Trait mean (SE) mean (SE) Linear mixed
[no. of sites]  [no. of species]  [no. of species]  model

All ) .
SLA 1333 (1-06 1151 (1-04 { = —5-5]%%x
1138 1788] ( ) [3164]( ) The traits of native
H... 33 (1-14) 39 (1-11) [ = 37]HH iﬂ‘i@'fé‘;ﬁiﬁs
[190] [647] [3562] differences.
SWT 56 (1-19) 7-6 (1-18) 1= 28%
[190] [491] [2319]

Table from: W,
Ordonez et al (2015) Func Ecol  $"=-"
/ A\ 4 ?
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UNIVARIATE FUNCTIONAL DIFFERENCES
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Alien > Native

Alien < Native
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MULTIVARIATE FUNCTIONAL DIFFERENCES

Based on their leaf

and seed attributes.

| can accurately

Classification discriminate between
function native and alien species
coefficients
Group Trait Native Alien Trait significance test CCR
All SLA 240 258 Fii05 = 7299, ***|| 84:5%
Hmux 1-8 20 F.(l.l955) - 3'2', NS
SWT 1-0 09 I?(l.l955) we 7‘52, Ao
Table from: i,
AARHUS INSPECT - FINAL SEMINAR ALEJANDRO ORDONEZ GLORIA Ordonez et Ol (201 5) FUnC ECOl 9\,\?\)\“
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MULTIVARIATE FUNCTIONAL DIFFERENCES

Distance Convex hull Spread in the
centroids size convex hull

Distances between Convex hull volumes 5 Convex hulls

4 1 centers of gravity 4

Trait 2
N w
Trait 2
N w
>
[ ]
Trait 2
w

2
1 | | d 1 ‘
1 2 3 4 5 1 2 3 4 E 1 2 3 4 5
Trait 1 Trait 1 Trait 1
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MULTIVARIATE FUNCTIONAL DIFFERENCES

Functional richness Functional divergence Trait similarity
Native Alien | Differences Wilcoxon % trials Differences Wilcoxon % trials Wilcoxon % trials
Pair (N) (N) (%) ' Obs. > Exp]] (%) P Obs. > Exp.|} P Obs. > Exp.
All 1651 305 —55-8 o 1000/1000 50 e 57271000 gp*** 933/1000

Aliens occupy a
smaller functional
space.

Aliens are farther

apart from the

convex hull centre. .
The functional space of

native and alien species is
more different than

Table from: randomly expected.
Ordonez et al (2015) Func Ecol
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DO FUNCTIONAL DIFFERENCES TRANSLATE
TO BETTER PERFORMANCE?

]
Globa! Ecology and Biogeogranhy, (Globa! Ecod, Biogeogr) (2013) 22, 648-558 //i
m Do alien plant species profit more from — FG St end
&A high resource supply than natives? .
) A trait-based analysis
’E. Alejandro Ordonez'* and Han l'lyn

A Journal of Macroecology

Goal: Would the
observed functional

differences allow aliens to
perform better than
natives?

Figure from:

AARHUS INSPECT - FINAL SEMINAR | ALEJANDRO ORDONEZ GLORIA :
/v UNIVERSITY 21 SEPTEMBER 2022 ASSISTANT PROFESSOR Wright et al 2004 Nature
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DO FUNCTIONAL DIFFERENCES TRANSLATE
TO BETTER PERFORMANCE?

0.4

Aliens have higher
o - <+ S|A Nmass and

0.2

Log-response ratio [In(Alien/Native)]

Amass than natives.
E ®
. ¢
S
S - -
< 3 3 = . .
D © © = Alien > Native
g 5
Alien < Native
Figure from
/ AARHUS INSPECT - FINAL SEMINAR ALEJANDRO ORDONEZ GLORIA Ordonez & Olff 2012 GEB
N UNIVERSTY 0 21 SEPTEMBER2022 | SSSSSSSSSSSSSSSSSS
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DO FUNCTIONAL DIFFERENCES TRANSLATE
TO BETTER PERFORMANCE?

/v
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1.0 1.5 2.0 2.5 3.0
Log10[Amass] (hmol x g—-1 x s-1)
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Aliens are at the fast end
of the leaf economics

spectrum.

Figure from
Ordonez & Olff 2012 GEB




CONSIDERING THE LOCAL CONTEXT

Ecology, 95(3), 2014, pp. 1191-1202
© 2014 by the Ecological Society of America

Functional and ph)'logcnctic similarity of alien plants
to co-occurring natives
-
ALEIANDRO ORDONEZ'

Ecoinformatics and Biodiversity, Department of Bioscience. Aarhus University, Ny Munkegade 114, DK-8000 Aarhus C,

Denmark Center for Evelutionary and Ecological Studies (CEES ), Community and Conservation Ecology Group (COCON )

University of Groningen, 9700 CC Groningen, The Netherlands
Nelson Institute Center for Climatic Research (CCR), University of Wisconsin, Madison 53706 Wisconsin, USA

Goal: Determine if alien

species are “really” novel to
the recipient community.
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A) Matching hypothesis

Phylogenetic Trait
space space

B) Filling hypothesis

Phylogenetic Trait
space space
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Bioclimatic
space
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Bioclimatic
space

Figure from R
Ordonez 2014 Ecology
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CONSIDERING THE LOCAL CONTEXT

|
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Native to Natives Alien to Natives Alien to Natives Alien to Natives
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CONSIDERING THE LOCAL CONTEXT

A) Mean distance

|
|
|
|
() o .
| N E N Aliens are as
Aliens are 3 : 5 functionally
as = ' = district to the
phylogenet s ' o Incumbent
ically close S T = |
= ' B s native
to thbe : : C st emens community
Incumben '
native 1 J
community g A
N
Q’G\ Figure from
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Ordonez 2014 Ecology
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TODAY’S TALK

* Leveraging functional ecology - trait novelty/divergence in the context
of ecological strategies.

« Climate change in the context of functional ecology - the lasting
Imprints of climate change on functional diversity and its implications.

 Where do we go from here? - a look into the IPBES work.

AARHUS INSPECT - FINAL SEMINAR ALEJANDRO ORDONEZ GLORIA
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HOW DO HISTORICAL PALEOCLIMATIC
CHANGE LEAVE A LEGACY?

A climatic event (red) has Return to Lasting A climatic event (red) has
a transient effect on the equilibrium des-equilibrium a permanent effect on
cumulative processes

outcome of an
equilibrium process

> <
> <
A permanent change in A permanent
climate (from blue to red) change in climate has a
shifts the equilibrium state permanent effect on a
(dashed line) cumulative process
0\“‘?g\T IN ,,/PO%
INSPECT - FINAL SEMINAR ALEJANDRO ORDONEZ GLORIA 5 1:"—,_,
21 SEPTEMBER 2022 ASSISTANT PROFESSOR Figure from Svenning et al with Ordonez - %% 3
(2015) AREES
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LONG-TERM CONSTRAINTS ON
FUNCTIONAL DIVERSITY

Environmental history
(Past climate change, linage biogeography, migration lags,
priority effects)

Ecosystem

Species Functional functioning

diversity SRR  diversity

Direct + Biodiversity
mediated effect
Contemporary Environment

(Extremes, heterogeneity, suitability)

#
Biodiversit
# Y

mediated effect

AARHUS INSPECT - FINAL SEMINAR ALEJANDRO ORDONEZ GLORIA
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www.nature.com/scientificreports

SCIENTIFIC REPg}RTS

OPEN Consistent role of Quaternary
climate change in shaping current
plant functional diversity patterns

i mmnas - @cross European plant orders

Published: 23February 2017 4 oiandro Ordonez & Jens-Christian Svenning

Temperattire velocity Precipitatibn velocity
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~

0.2 - 0.2 0.2

0.1+ 0.1 0.1

Functional richness

0.0 - 0.0 -
r T T r T T

-17 -09 -01 07 =31
km decade '

km decade '
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Ny 0.0 -!

Approximate
latitudinal limit to
glacial refugia

Accessibility

-189 =07 04 5.0

INSPECT - FINAL SEMINAR
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1 1 1

113 176 23.9
km™'

Functional richness
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030 9 : ® Caryophyllales
[0 Brassicales
0.25 - [ Ranunculales
O Saxifragales
B Rosales
0.20 - ‘
B Malpighiales
0.15 +
0.10 ~
0.05 :
0.00 - :
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Latitudinal band [DD]
Figure from g@é%
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Functional richness

1 Realized vs Potential ratio

095

0.91

0.86

0.81

077

0.72

0.68

063

0.58

Functional
Richness

AARHUS
UNIVERSITY

DEPARTMENT OF BIOLOGY

40% of the possible functional
space is missing

INSPECT - FINAL SEMINAR
21 SEPTEMBER 2022

Global Ecology and Biogeography, (Global Ecol. Biogeogr.) (2015) 24, 826-837

Ll Geographic patterns in functional

sl diversity deficits are linked to
glacial-interglacial climate stability
and accessibility

Alejandro Ordonez* and Jens-Christian Svenning

Section for Ecoinformatics and Biodiversity, ABSTRACT

Department of Bioscience, Aarhus University, . L N .
2 4 < Aim Late Quaternary climate change can be an important determinant of large-

Ny Munkegade 114, DK-8000, Aarhus C, s it e
Denmark scale species richness patterns, but it is currently unknown if its effects also extend

A Journal of Macroecology

Temperature Velocity Precipitation Velocity
1.0 ,

Accessibility

1.0 +

0.9

0.9

0.8 - 08

0.7 - ®IT o, 0.7 -

" ‘( )f -

06 - o't 06 -
1 I I 1 L) 1 I ] 1 | I 1 1
-2 0 2 4 -6 -4 -2 0 2 5 10 15 20

-1
log, [km/decade] log, [km/decade] km
ALEJANDRO ORDONEZ GLORIA .
Figures from

ASSISTANT PROFESSOR

Ordonez & Svenning (2014) GEB



CLIMATIC CONDITIONS ARE CHANGING AT
FAST RATES

MIP Is, RCP ' 1
O Emergence of novel climates
51 — Mistorical (42) — (2100 - A2 Scenario)
— RCP 2.6 (26)
a4 — RCP45(32) ,
o RCP 60 (17)
& — RCP85(30)
ol
K=
£
~
=
(5]
-
-
2
-
D
2
(L)
0.22 1.72 ] 3.22 ] 4.72 6.22
Figures from the IPCC AR5 Synthesis Report (SYR); Williams et al (2007) PNAS TG,
AARHUS INSPECT - FINAL SEMINAR ALEJANDRO ORDONEZ GLORIA § %
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TODAY’S TALK

* Where do we go from here? - a look into the IPBES work.
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INVASIONS AS A MAJOR DRIVER OF
BIODIVERSITY CHANGE

mpard vreRy] o

BIODIVERSITY
§ AND'ECOSYSTEM
R \ SERVICES

AARHUS
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EXAMPLES OF DECLINES IN NATURE

ECOSYSTEM EXTENT AND CONDITION

47% B Natural ecosystems have declined by
47 per cent on average, relative to their
earliest estimated states.

DRIVERS

INDIRECT DRIVERS

T DRIVERS

Demographic SPECIES EXTINCTION RISK

and ]
£ Approximately 25 per cent of species are
50
sociocultural s already threatened with extinction in
most animal and plant groups studied.

Economic v o |7
and ; 5= < \ECOLOGICALCOMMUN”IES

technological 239, ™ Biotic integrity —the abundance of naturally-
present species—has declined by 23 per

R cent on average in terrestrial communities.*
Institutions

and
governance BIOMASS AND SPECIES ABUNDANCE
The global biomass of wild mammals has

! . 82% M fallen by 82 per cent.* Indicators of
Conflicts 0 vertebrate abundance have declined

and = rapidly since 1970
epidemics M Land/sea use change
B Direct exploitation
M Climate change

Pollution

B |nvasive alien species
BN Others

Values and behaviors

NATURE FOR INDIGENOUS PEOPLES
AND LOCAL COMMUNITIES

72% B 72 per cent of indicators developed by
indigenous peoples and local communities
show ongoing deterioration of elements
of nature important to them

* Since prehistory
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PUSHING FOR
TRANSFORMATIVE CHANGE [

» Conserving and restoring nature on land while contribufing
positively to human quality of iife
— + Maintaining froshwater for nature and humanity
+ Balancing food provision from oceans and coasts with nature
consarvation

- Resourcing growing cities while maintaining nature that

underpins them
Integrative, adaptive, informed and inclusive gowemance
approaches including smart policy miszs

What does this

» Incentives and capacity building LEVERAGE POINTS

m eG n for :m:r:wn go;)dﬂ‘lizmﬂmsevisimsofa

» Decision-making in the context of ~ Raduce total consumption and waste
resilience and uncertainty « Unleash values and action

biological = s

« Practice justice and inclusion in conservation
« Internalize externaitios and telecouplings

. . f) - Ensure environmentally friendly technology, innovation and investment
I I VO S I O I I S . « Promote education and knowledge generation and sharing

Fig. 7. Enabling transformative change. Collaborative implementation of priority interventions (levers)
targeting key points of intervention (leverage points representing major indirect drivers) could enable
transformative change from current trends toward more sustainable ones, Effectively addressing these levers
and leverage points requires innovative governance approaches and organizing the process around nexuses,
representing closely interdependent and complementary goals (I, 94). [Modified from (I).]
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INTEGRATION ACROSS SECTORS

One Biosecurity ...

Roview Arscie

One Biosecurity: a unified concept to integrate
human, animal, plant, and environmental health

Human health and animal health are interdependent.
Atthe same time, both depend on the environment.

Soclal
determinants
Le®
Note: The
i factors

associated
Population  are not exhaustive,
movements  they

are examples,

as there are many
elements to
consider.

Intensive ANIMAL ONE HEALTH

Q HEALTH pollution
o0 :
@ ‘. )

Disease Air
vectors poliution
Deforestation
IGlobal
Q\Y‘?Q\T IN pl?o’(\
Q <,
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What?/Levers

Promoting knowledge generation, maintenance,
interoperability, and exchange that incorporate
multiple knowledge systems.

/Shared responsibilith

NEED FOR INTEGRATED GOVERNANCE

o e e e o What?iLevers
nature, NCP, and GQL g " Develop an integrative, adaptive, informed and
inclusive approach to environmental governance.
Reforming sectoral and segmented decision-
Informed making to promote integration.
Devising and implementing national strategies
What?/Levers and action plans that specifying the
_ distribution of responsibilities among
Aligning/Harmonising international and regional stakeholders.
agreements. Strengthening environmental laws and policies
Harmonising legal and regulatory instruments : and their implementation.
and codes of conduct across different sectors. Innovative

» Develop holistic approaches to the broad array
of global environmental problems.

» Better connect biotechnological advances and
their regulation.

P .

What?/Levers

» Develop tools for stakeholder engagement and
dialogue to improve the efficiency of prevention,
eradication and management efforts.

- " * Increase the representations of

underrepresented groups in the decision-making

Approaches to enable . ] process.
transformative change in the Engaging —]

prevention, eradication, and

management of IAS
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IN SUMMARY

* While we can have a general answer to the “ What makes an
alien species successful?’ question is clear that going from
these patterns to preventative actions requires an
understanding of the local conditions.

* The legacies of current environmental change would mean a
high potential for aliens’ successful introduction.

* To address the problem of invasions, we need a system reset

that engages all sectors and activates all stakeholders and
rights holders.
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TODAY’S TALK

* Functional convergence/divergence in the context of invasive species

* Leveraging functional ecology - niche novelty/divergence in the context
of ecological strategies.

« Climate change in the context of functional ecology - the lasting
iImprints of climate change on functional diversity and its implications.

» All good things end - How long would the benefits of niche
novelty/divergence last?

 Where do we go from here? - a look into the IPBES work.

AARHUS INSPECT - FINAL SEMINAR ALEJANDRO ORDONEZ GLORIA
V UNIVERSITY 21 SEPTEMBER 2022 ASSISTANT PROFESSOR

DEPARTMENT OF BIOLOGY




