
Figure 1. The wet area is flooded by damming up a small stream 
adjacent to the study area once a year for a period of 2-3 months. By 
digging a ditch around the dry area, water is lead away from this 
compartment, drying out the soil. Water table depths are measured 
in dip-wells throughout the site (red dots). Vegetation plots are 
registered twice a year, in May and August (beginning and end of 
growing season) in proximity to each dip-well.
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Extremes in precipitation patterns
The frequency of extreme weather events may change as the globe warms, and an amplifica-
tion of the hydrological cycle will most likely lead to an increase in intense rainfall events similar 
to those we have seen in the late-twentieth-century across the Northern Hemisphere. Such 
flooding events and longer periods of drought are likely to alter plant ecosystems. This study is 
an attempt to describe plant community responses to variation in precipitation patterns by 
modeling plant competition along a gradient in water availability.

Experimental design
Vegetation data are obtained from two ri-
parian grassland sites with strong hydro-
logical gradients obtained by experimen-
tally manipulating the water level with a 
periodically flooded area, a drained area 
and a non-manipulated area in order to 
obtain a broad scope of soil-water avail-
abilities (see figure 1 for details). Pin point 
analyses, which measure plant species 
cover and vertical density (occupation in 
3D-space of the species) were recorded in 
May and August thereby describing the 
dynamics of the communities during the 
growing season. 

Sum Exceedence Value
Sum exceedence values (SEVs) are calculated to describe the soil water availability at each dip-
well. This method has the advantage of incorporating a measure of long-term temporal variation 
in soil water availability at a scale relevant to the physiological tolerances of plants. A SEV for 
waterlogging is cumulated during periods in which the soil is wet, and a second SEV is cumulated 
during periods of drought, where very little water is available to the plants. Each SEV gives the 
number of weeks for which the soil is under extreme hydrological condition, multiplied by the verti-
cal distance by which the water table exceeds two thresholds of extreme hydrological conditions. 
The SEV values are measured in units of metre weeks (Silvertown et al. 1999).

Competition model
A state-space model (Bayesian network) quantifies the competition effect of species (or group-
ings of species) along the established hydrological gradient (Damgaard 2011). Groups are 
defined by life span and traits such as specific leaf area, seed size and height, which are all likely 
to reflect adaption to the hydrological regime.
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Further ideas
Results from the above can be applied to other sites around Denmark that have similar vegeta-
tion, topography and flooding regimes. The vegetation data from these sites can be obtained 
from the National Monitoring and Assessment Programme for the Aquatic and Terrestrial Envi-
ronments (NOVANA). This will enable us to assess the effects of variation in precipitation in a 
larger part of Denmark.

Measuring plant competition along a hydrological gradient
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