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3. Restoration measures 
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3.1 INTRODUCTION 
 
This chapter deals with restoration measures capable of combatting the adverse effects of 
excessive or elevated nitrogen deposition – temporary of otherwise – pending an improved 
condition of nitrogen deposition. Such measures are aimed at the composition (species and 
communities), succession and structure of habitat types, at restoring the living areas of habitat 
guideline species to a favourable state and the restoration of (disturbed) relations between 
species and/or their communities (Harris & Van Diggelen 2006). This is achieved by taking 
measures aimed at re-establishing the (abiotic) basic conditions that are essential to pants, 
animals and their communities (Van Andel & Grootjans 2006; Wheeler 1995). In addition, it is 
important for species to be able to repopulate these restored habitats. This requires, in the first 
place, careful handling of the remaining residual populations and the diaspores present in the soil 
as a resource for the recolonisation of rehabilitated parts of an area (Bekker et al. 1998; Bossuyt 
et al. 2003; Klooker et al. 1999; Odland & Del Moral 2002). Secondly, efforts must be made to 
increase the accessibility of the restored sites to plants and animals (Del Moral et al. 1995; 
Ozinga 2008; Strykstra 2000; Whittaker et al. 1997). The main point in restoring the abiotic 
conditions as well as improving the accessibility to the species is to reactivate the processes 
necessary for this purpose on a habitat as well as a landscape level (Galatowitsch & Van der Valk 
1995; Mouissie 2004; Van Andel & Grootjans 2006; Van Wieren 2006; Wheeler 1995). 
Conservation and restoration essentially concern the total community, with the maintenance 
objectives setting the course. This means that the nature of the restoration measures and the way 
they are implemented must be such that all groups benefit, in other words: what benefits one 
group (vascular plants, for example), must not harm others (e.g. insects) (Verberk & Esselink 
2003). Knowledge of the restoration of fauna is frequently still inadequate and largely anecdotal 
(Van Turnhout et al. 2008). It cannot be overemphasized that the preparation and execution of 
restoration measures are always area specific and must be customised.  When restoration 
measures are carried out, the nature and the effect of the measures are codetermined by the 
position of the landscape (see Part III).  
 
The full restoration to an earlier, more favourable state can be aimed for, but because of 
irreversible changes in the system itself or its environment this is by no means always possible 
(Van Andel & Grootjans 2006; Wheeler 1995). The duration of negative influences determines the 
degree of restoration (Grootjans et al. 2002a), as does the size of the area to be restored and its 
location relative to even better developed nature areas (Grootjans et al. 2002b; Jansen 2000). 
Nevertheless, partial restoration is a worthwhile achievement, among other things because 
numerous endangered species return (Jansen 2000; Jansen et al. 2010) and natural structures are 
restored, even if sometimes only on a small scale. Such structures, like hummocks and gulleys in 
high moors, open patches of sand in the dunes or heath, recreate the small-scale patterns and 
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thereby the more diverse heterogeneity of terrain that is important to the fauna (Verberk et al. 
2009).  
 
The conservation of residual populations and the soil seed bank demand a careful implementation 
of restoration measures. Residual populations of threatened species must be carefully identified 
and mapped out before measures are implemented, so that they can be protected during 
restoration activities. Dealing with the soil seed bank is a delicate matter (Bekker 2009). (Too 
deep) cutting of peat, dredging (in fens) or excavation (earth removal from former agricultural 
land) can inadvertently carry off the bank of plant seeds in the soil and result in its permanent 
loss. In order to make optimal use of this seed bank, it is important to cut or excavate to the right 
depth. Only then will the seed bank be tapped as a source for the new establishment of plant 
species, some of which have disappeared. (Too) shallow peat cutting creates the risk that mainly 
the seeds of undesirable species are exposed, especially the seeds of species which are found in 
the upper part of the soil profile and reflect the degraded vegetation with species from 
overfertilised and/or acidified conditions (Klimkowska et al. 2009; Klimkowska et al. 2010). 
Obviously, the habitat conditions must be appropriate; otherwise the species cannot become 
permanently established. Furthermore, the seed bank must be tapped at such a time that 
germination can take place in the most advantageous season (Fenner 1985). When nature is being 
developed on former agricultural land, the depth and composition of the seed bank should 
therefore be studied beforehand. When cutting sods in existing natural areas, removing the 
organic top layer (A horizon) in such a way that not all organic matter is removed will suffice.  In 
practice, this means that the bare earth has a mottled appearance, an alternation of mineral 
substrate and patches of thin layers of organic alluvium (Jansen & Schipper 1997). Enough seeds 
then remain in the seed bank for recolonisation. In order to prevent unfavourable conditions for 
germination (drought), sod cutting or soil removal should preferably be done in autumn and early 
winter (Jansen 2000). Practice has shown that the restoration of nature is significantly more 
successful when the new nature adjoins existing nature areas that still possess a rich diversity of 
species. Jansen (2000) demonstrated this with reference to blue moor grass meadows. 
 
Despite restoration of the essential habitat conditions and meticulous implementation of the 
measures, it is found that a large number of species do not return. The fact is that many species 
produce only a short-lived seed bank, which has long disappeared at the time of restoration. 
Besides, there are only a few species which are capable of spreading over a large area (Ozinga et 
al. 2005; Ozinga et al. 2007). This is especially true of many of the seriously endangered species 
in our country. To stimulate the return of these species - or to make a material contribution to 
the functioning of the ecosystem - reintroduction can be considered. The latter refers, for 
example, to soil organisms which are essential for the (spontaneous) establishment of other 
species (De Deyn et al. 2003; Kardol et al. 2009) or to bulging sphagnum as key species in high 
moor restoration (Schouwenaars et al. 2002).  
 
Reintroduction must be properly monitored at all times. As the term implies, the species in 
question must have been present in that location previously. A further boundary condition is that 
reintroduction makes sense only in situations where the abiotic boundary conditions for the 
species to be reintroduced must have been restored. It must also be plausible that the species will 
not be able to re-establish itself from the vicinity or from the seed bank within a reasonable 
period. The envisaged species can be reintroduced into the area itself or nearby. Care must be 
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taken to select genetic material that corresponds as closely as possible to that of the population 
that has disappeared. In the Netherlands, it is common practice to follow the IUCN guideline for 
the reintroduction of species (IUCN 1998). Key soil organisms are absent especially from 
repurposed, excavated agricultural land (De Deyn et al. 2003). The microorganism population in 
these soils differs strongly from that of the communities to be restored. Distributing sods from 
existing nature areas seems to accelerate this re-establishment.  Research in this field is still in 
the experimental stage (De Deyn et al. 2003, 2004; Kardol et al. 2009; knowledge gap). 
 
Various measures at a habitat and landscape level are available for the recovery strategies in the 
context of the Programmatische Aanpak Stikstof [programmatic nitrogen approach]. Table 3.1 
gives an overview of the different measures, linked to the 60 nitrogen-sensitive habitat (sub)types 
and 14 nitrogen-sensitive habitats where species listed in the Bird and Habitat Guideline occur. 
These measures are allocated to three categories (Proven, Rule of Thumb, Hypothesis) and are 
described in this chapter. Details can be found in the individual restoration strategies. 
 
Proven: The measure is certain, subject to the conditions described in the text (area location + 
manner of execution), to have the positive effect described in the text if it is implemented. As a 
rule, this will have to be substantiated by (OBN) literature, but it may also be substantiated by (as 
yet unpublished) well-documented observations. 
Rule of thumb: The measure can, subject to the conditions described in the text (area location 
+ manner of execution), in many cases have the positive effect described in the text if it is 
implemented, but this is not certain. Reasons for this uncertainty may be that monitoring has 
revealed (unexplained) failures or that the conditions for successful restoration are not yet well 
known. 
Hypothesis By logical thinking, a measure has been formulated that has not, or hardly, been 
tested, but which would be very useful to test because it could prove very effective. The 
hypothesis may have been prompted by analogies (the measure is a rule of thumb or a proven 
measure in a closely related habitat type) or in processes we think we understand well, but which 
have not yet been tested in practice. 
 


