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RESTORATION IN HIGH ZONES 
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INTRODUCTION
Control of erosion, and all of its after effects, from increased surface drainage and erosion to 
the formation of karst, is one of the essential problems when undertaking recultivation in high 
zones. Average slope inclinations of 30% to 45% in the vicinity of ski runs, and far above in 
the area of natural erosion zones and avalanche controls, make restoration processes with 
sufficient erosion protection the prerequisite for successful restoration. Only with sufficient 
vegetation development with more than 70% ground cover is the topsoil stabilised in the long 
term and reduces soil erosion to an acceptable degree. But, a natural and sufficient protection 
against erosion will be achieved in high zones at the earliest in the second vegetation period, 
and under extreme conditions only from the third vegetation period. Until then the choice of 
recultivation technique is decisive in respect of erosion in the recultivation area. 
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MATERIAL AND METHODS 
Endeavours were undertaken more than fifteen years ago to improve the prospects of success 
of restoration in high zones with the use of high-quality techniques and site-specific seed 
mixtures. From 1999 to 2002 an international EU project with the participation of further 
research groups and firms from Austria, Italy, Germany and Switzerland was carried out 
under the direction of the HBLFA Raumberg-Gumpenstein in order to develop new standards 
for restoration in high zones, especially following constructional measures in the vicinity of 
ski runs and lifts, torrent- and avalanche barriers. 
At site Hochwurzen (Styria, Austria, 1.820 m.a.s.l.), a scientifically exact comparison 
between two different seed mixtures (SM1 = usual commercial seed mixture, containing 
lowland species; SM2 = site-specific seed mixture, containing sub-alpine and alpine grasses, 
leguminosae and herbs), and between reasonably priced and high-quality application 
techniques was carried out within the sphere of these projects. With the help of a mobile 
erosion system, differing restoration techniques (hydroseeding: 15 g m-2 mineral fertiliser 
15N:15P:15K, 5 g m-2 Rekuform®, 15 g m-2 synthetic binder, 15 g m-2 seeds, 2 l m-2 water; 
manual seeding: 15 g m-2 mineral fertilizer, 5 g m-2 Rekuform®, 15 g m-2 seeds; straw mat 
Greenfield® S 100: interweaved straw, 350 g m-2) were examined in respect of surface 
drainage and soil erosion during the vegetation period following restoration. The aim of the 
work was the formulation of practice-relevant requirements for the execution of recultivation 
following intervention in high zones. 

RESULTS AND RELEVANCE TO PRACTICE 
The relationship between restoration techniques and erosion behaviour was observed in a 
series of tests using erosion systems. It became clear that, at high altitudes, the choice of seed 
mixture, irrespective of whether rapid or slow growing and independent of the extent of 
accompanying fertilisation had no significance in the first weeks following sowing. The 
widely used application techniques manual seeding and hydro-seeding were not able to 
provide sufficient protection against high surface drainage and therewith substantial soil 
losses (Figure 1).  
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It could be clearly proved that only with the additional use of mulch covers increased surface 
drainage and noticeable soil loss could be avoided.
The clearly better protection against erosion with the use of a straw mat as topsoil cover can 
be explained by the protective effect of the organic materials. At the same time the (kinetic) 
energy of raindrops decreases and the water seeps slowly into the ground. In this way the 
ground aggregates are protected against destruction. The capillary openings of the soil do not 
become muddy and significantly higher amounts of water can seep into the ground. These 
coherences are also valid for other mulch materials like hay or straw (Graiss 2000). 
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Abb. 1: Oberflächenabfluss und Bodenverluste verschiedener Begrünungsmethoden bei 500 mm Niederschlag 
Fig. 1: Surface drainage and soil erosion of different restoration variants per 500 mm precipitation (Krautzer et 
al. 2006) 

Without a topsoil cover of mulch material, the site-specific as well as the rapidly growing 
seed mixtures show comparably poor erosion behaviour in the first two months after sowing. 
Contrary to the widely held view, erosion behaviour cannot be noticeably improved in high 
zones with the use of cover crops instead of mulch covers.  
In comparison of the results obtained, the influence of application technique on erosion 
processes after restoration was obvious for the first two vegetation periods. In a long term 
view, sufficient protection against erosion is only guaranteed by the use of stable, enduring 
and ecologically adapted plant stocks with a high natural protection factor.
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