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Climate change: temperature rise
Southern species appear, Northern species disappear

Eragrostis pilosa

Crithmum maritimum

Pedicularis palustris
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Effects of climate change on natural vegetation
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How climate robust are these models?
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Hydrological modelling
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Scenario W+

•Based on IPCC GCMs

•Global temperature rise of 2 oK

•Changed air circulation patterns

•More rain in winter, drier summers

(Makkink)
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How vegetation saves water: ETact<ETpot

Three feedbacks of vegetation to climate change:

1. Closing of stomata in response to drought

2. CO2↑↑↑↑ ���� transpiration T ↓↓↓↓

3. Reduction of vegetation cover in response to drought

Feedbacks 1, 2 and 3 are changes of vegetation 

characteristics, not accounted for in current 

hydrological models
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Feedback to drought: more bare soil and mosses
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Vegetation modelling
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Predictive vegetation models 
Distribution of vegetation types in the current climate

Moerasvaren-Elzenbroekbos

Thelypterido-Alnetum

Occurence probability
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Observed climate change: more precipitation in the NL
What is the cause?

30 year backward moving avareage (mm/yr)

720

740

760

780

800

820

840

1935 1960 1985 2010

30 year backward moving avareage (mm/yr)

1940
1950

1960

1970

1980

1990
2000

2007

y = 4.8393x2 - 41.538x + 824.58

R2 = 0.88

720

740

760

780

800

820

840

4 5 6 7 8 9

# women in the Netherlands (million)



14Watercycle Research Institute

Correlative relationships
Beware with extrapolations

Mean Spring groundwater level MSL (cm – surface)

Average indicator value Fm

F=1.7

F=3.2
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Plants need

� Enough water to transpire (avoid water stress)

� Enough oxygen to respire (avoid oxygen stress)

These direct habitat factors depend on

� Soil (texture, organic matter)

� Temperature

� P and ETref

� Plant physiology 

� Groundwater level

without O2-stress with O2-stress

Relationships between water and vegetation
Groundwater level is not a climate proof site factor

Effect of oxygen stress on root development
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Site factor: oxygen stress
Simulations: daily respiration reduction

Bartholomeus et al., 2008
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Two measures of oxygen stress

Correlative Processes

Bartholomeus et al. 2011

Netherlands

Flanders, Belgium

Significantly different Not different
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Propositions 

1. Both transient hydrological and vegetation models are 

not yet suited to simulate the effects of climate change 

on vegetation biodiversity 

(work in progress)

2. For the time being, a combination of models and good 

reasoning should be preferred above relying on 

models alone
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The ecohydrological sketchmap
A combination of models and good reasoning should be preferred 

above relying on model output alone Witte et al. 2009, in prep.
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