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Impact of climate change – Assumptions

•

 

Plant distributions

 

delimited

 

by

 

current

 

climate

•

 

Bird

 

distributions

 

delimited

 

by

 

climate

 

and vegetation

•

 

Species

 

distributions

 

in equilibrium

 

with

 

their

 

climatic

 

envelope

Shifts

 

of potential species

 

distributions



2100today

(HadCM3 climate

 

model, IPCC A1FI Scenario, +4+4°°CC)

Possible
 

changes
 

in species
 

richness
 

until
 

2100

species

 

richness

low

 

high



net

 

species

 

loss

 

[%] species

 

turnover

Plants
 

2100: winner-
 

and loser-regions

high 
(>90%)

low

 
(0%)

net

 

rate of loss

high 
(>80%)

low

 
(0%) 

species

 

turnover

(based

 

on Sørensen

 

similarity-index)

species

 

gain

0 >250100

new

 

habitats



+4+4°°CC
 

scenario
 (2100, A1FI)      

-68%

TODAYTODAY

species

 

richness

low

 

high

+2+2°°CC
 

scenario
 (2100, B1)              

-46%

Comparison
 

of scenarios
 

and climate
 

models



Comparison
 

of scenarios
 

and climate
 

models

+4+4°°CC
 

scenario
 (2100, A1FI)      

-68%

diversitydiversity
 

lossloss
 per per modelmodel

 
[%][%]

species

 

richness

low

 

high

+2+2°°CC
 

scenario
 (2100, B1)              

-46%
+2+2°°C C //

 
+4+4°°CC

100

80

60

40

20

[%]



Case
 

study
 

Morocco

bioclimate
and plant species

 richness



Case
 

study
 

Morocco

• Future changes

 

of bioclimate

 

and species

 

richness
(IPCC A2, HadCM3)

• Drâa

 

Basin, southern

 

Morocco

 

(597 relevés)

•

 

Bioclimatic

 

Emberger

 

Index based

 

on temperature and 

precipitation

• Statistical

 

Model: poisson

 

GLM



Changes
 

in bioclimate
 

and species
 

density
 

until
 

2080 

in the
 

Drâa
 

Basin, Morocco

2000



2020

Changes
 

in bioclimate
 

and species
 

density
 

until
 

2080 

in the
 

Drâa
 

Basin, Morocco



2050

Changes
 

in bioclimate
 

and species
 

density
 

until
 

2080 

in the
 

Drâa
 

Basin, Morocco



2080

Changes
 

in bioclimate
 

and species
 

density
 

until
 

2080 

in the
 

Drâa
 

Basin, Morocco



-15 - -10
-10 - -5
-5 - 0
0 - 5
5 -10

10 - 15

Change of species richness

loser

winner

Plants
 

2080: winner-
 

and loser-regions



Case
 

study
 

Kenya

cross-taxon
 

diversity: 

birds
 

and plants



Kissling, Field, Korntheuer, Heyder, Böhning-Gaese, in preparation

Birds
 

and Plants: species
 

richness
 

patterns

(B) Woody plant richness(A) Bird richness

612

0

483

0



Birds
 

and trees: future
 

scenarios

bird richness
today

Birds-trees-climate – model

trees react immediately trees react with delay

Possible

 

changes

 

in bird

 

species

 

richness

 

in Kenya

 

(2069-2098)

Kissling, Field, Korntheuer, Heyder, Böhning-Gaese, in preparation

612

0



Summary

•

 

Models: decline

 

in plant richness

 

for

 

most

 

parts

 

of Africa

•

 

Decline

 

strongest

 

in arid and semi-arid areas

•

 

Large differences

 

across

 

different scenarios

 

and models
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Strong

 

biotic

 

interactions

 

between

 

plants

 

and birds

•

 

Birds

 

depend

 

more

 

on vegetation

 

than

 

directly

 

on climate
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