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1. Theory

Relationship heterogeneity – animal diversity



Importance of heterogeneity 
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1. Theory

Relationship heterogeneity – animal diversity
Mobility necessity for multihabitat use

Match species & landscapesMatch species & landscapes

Effects of degradation
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1. Theory

Relationship heterogeneity – animal diversity
Mobility necessity for multihabitat use

Match species & landscapesMatch species & landscapes

Effects of degradation
Small scale: decrease in patch quality

Large scale: fragmentation & homogeneisation

Effects of restoration



2. Practice

Effects of restoration



Current restoration practices

Largescaled

Fast

Intensive
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2. Practice

Effects of restoration
Shock effects

Further homogenisationFurther homogenisation



3. Research questions

Effects of restoration measures on:
• Species turnover
• Biotic homogenisation• Biotic homogenisation



Compare situation 

before and after

Heterogeneous landscape

Rewetting measures

1 prior: 2000-20021 prior: 2000-2002

2 after: 2004



Comparison with other bog remnants
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Compare situation 

before and after

Less variation in watertypes
Less transitions between habitats



Changes in environmental conditions

1. Unchanged

2. Changed 
water bodies in forest

Higher water table: less ground water (2-) 

More ground water influence (2+)

Before After
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More ground water influence (2+)



Changes in environmental conditions

1. Unchanged

2. Changed 
water bodies in forest

3. Changed 
bog pools

Before After

Before
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Higher water tables (3-)

More ground water influence (3+)



3. Research questions

Effects of restoration measures on:
• Species turnover 
• Biotic homogenisation• Biotic homogenisation

Relate to changes in environmental conditions

Different scales

(water body, changed water bodies, compartment, entire reserve)



4. Impact of restoration management

Species turnover (differences in diversity)?



Species turnover
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Species turnover
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4. Impact of restoration management

Species turnover (differences in diversity)?
Homogenisation?



P<0.01

20%

25%

30%

35%

40%

45%

50%

C
u

rt
is

 s
im

il
a

ri
ty

 i
n

d
e

x
 (

%
)

Spatial scale of compartments

**

Before measures took effect

After execution of measures

0%

5%

10%

15%

20%

B
ra

y
-C

u
rt

is
 s

im
il

a
ri

ty
 i

n
d

e
x

 (
%

)

Sites located in same compartment become more similar



Spatial scale of entire reserve

Abundant species profit most from changes



5. Management implications

Summary results

Impact of rewetting measures on range of spatial scalesImpact of rewetting measures on range of spatial scales
• Cumulative species losses exceed gains 

• Higher similarity within compartments

• Abundant species become more abundant

Shock effects & Homogenisation



5. Management implications

Short term: conserve relic populations
• Stop further degradation

• Preserve existing habitat heterogeneity
(small scale patch work or slow and reversible)

Long term: restore processes
• Strengthen landscape heterogeneity

(focus on larger scale eco-hydrological relations)

• Gradual transition from current situation to future situation
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Questions?
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