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Impact of climate change on biodiversity is challenging
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Two widely applied approaches

1: Characterization of the multiple dimensions of climate change
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Two widely applied approaches

1: Characterization of the multiple dimensions of climate change
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Two widely applied approaches

1: Characterization of the multiple dimensions of climate change

* Easy to implement
Present-day + projected climates conditions
* |dentify the multiple components of CC

Each with distinct threats to biodiversity

* A prioririsk factors
No clue on biodiversity responses



Two widely applied approaches

2: Assessing species suitability dynamics
using correlative ecological niche modelling

additional
data

fufure variables
used in niche model
' mate, land

future

occurrence T species) suitable
data area
. aCross {geographic

time X space)

(current)

r . \ niche model
' modeling | —» | (environmental
» algorithm /

pply fo current
environmental geograpny suitable
data area

(geographic
space)

current variables
, climate, land

Anderson R.P. 2013 cover, occupied areas

of interacting species)




Two widely applied approaches

2: Assessing species suitability dynamics
using correlative ecological niche modelling

Relatively easy to implement
Potential response of species CC
Correlative models

Projections into new climatic conditions = require extrapolation in
conditions not experimented by species

Suitability dynamics =2 not easy to identify drivers



Two widely applied approaches
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Goal

Apply this two approaches in parallel
for infering
impact of climate change
on the

flora of Tropical Africa



Niche model approach
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Niche model approach

RAINBIO
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mean annual temperature (wc)
temperature seasonality (wc)

minimum temperature of the coolest
month (wc) AFRICLIM: high-resolution climate projections
rainfall deficit (wc+chirps) for ecological applications in Africa

water balance seasonality (wc+chirps) Philip |. Platts'*, Peter A. Omeny” and Rob Marchant’

annual water balance (wc+chirps)

Projected climates

10 coupled Atmosphere-
Ocean General Circulation
Models (GCM)

RCP 4.5 (global mean
temperature increase of 1.1°
to 2.6°)

10’ arc minutes resolution

[2071-2090] period



6 climatic predictors

mean annual temperature (wc)

temperature seasonality (wc)

minimum temperature of the coolest month (wc)
rainfall deficit (wc+chirps)

water balance seasonality (wc+chirps)

annual water balance (wc+chirps)

3 algorithms

* MaxEnt
(quadratic+linear)

 GLM
Quadratic and AIC for selecting the
best model

. GBM
Generalized Boosted Model



Example with one species

0° 10°E 20°E 30

Longitude

Suitability dynamics
Losing suitability
Uncertain dynamics
Winning suitability




Suitability
dynamics

ca. 5000 plant
species
9

Algorithmic uncertainty
~ range of values

Algorithmic uncertainty
f values

" % of

vulnerable
species

I

Number of
vulnerable
species

—>500

% of

. species

winning
suitability

I3

Number of
species
winning
suitability

—>500

Vulnerability

Winning
species



1: Characterization of the multiple dimensions of climate change
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Risk factors Potential responses and
uncertainties
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For the whole study area =2
Only 3 significant positive correlations

Proportion of
winners

Proportion of
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For the whole study area =2
Only 3 significant positive correlations

Proportion of
winners

Proportion of
winners

Few significant correlations
Could drivers differ among regions ?



Correlates at the scale of biogeographical region?

Positive correlates to the
proportion of vulnerable species

Disapearing climate
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Some conclusions :

Climate change could significantly impact species suitability in nearly all regions

Drivers of suitability dynamics might be different among regions

Algorithmic uncertainty is high in regions with high risk of novel climate



$¢PhytoKeys

RAINBIO: a mega-database of tropical
African vascular plants distributions
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Risque de nouveau climat

sigma
[1.84 - 1sigma]

F_i,.ml"'"- - 77 Rizsame  3sam * Distance climatique
ma] entre les conditions

a - 6.sigma]
=6 sigma

climatiques futures du
point focal et I'analogue

climatique actuelle le

Nearest analog locality Focal locality Difference Direction
[ atitirde (dec.degq.) 1423 15 077 Southern p I u S p ro C h e
Longitude (dec.deg) 32.07 28 4.07 Eastern
Spatial distance (km) ' MNA 447 2
Elevation {m) 399 3 7004 301.1 Downhill




sigma

[2.19 - 1.sigma]
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gma ]
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MNearest analog locality Focal locality Difference Direction
[ atitude (dec.deg.) 1523 15 023 MNorthern
[ ongitude (dec.deg) 25.24 28 276 Western
Spatial distance (ki) f NA
Elevation (m) ) 700.4 452, Uphill

Risque de disparition du
climat

* Distance climatique
entre les conditions
climatiques actuelles du
point focal et I'analogue
climatique futur le plus
proche



