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1 Organisational Aspects 
 
In the context of the FRISK-GO Project (EFI) the Slovenian Forest Research Institute 
raised the question whether there is knowledge and experienced institutions in terms 
of practical forest crisis management.  
 
As the Department of Forest Fconomics of the Forest Research Institute Baden-
Württemberg (FVA) has been working in this field for more than a decade, they were 
contacted, whether they were able and willing to support the Slovenian forest sector.  
 
In response to that request the authors visited Slovenia from 12th to 14th of March 
2014 and offered support to the Slovenian Forest Administration and the Slovenian 
Forest Research Institute. In order to get an insight into the situation, the visit 
included a one day field inspection tour in one of the most affected regions. 
 
 

2 Procedure 
The assessment is based on three pillars: 

• Expert consultation amongst experts who are involved in the nationwide 
assessment of damages caused by the ice-sleet from the end of January.  

• Field inspection tour on Thursday 13th, 2014.  
• Data from the Slovenian Forest Service provided by the acting director Mr. 

Damjan Oražem 
 
 

3 Results 
3.1 Limitations of Accuracy of Damage Assessment 
 
The pattern of the damages in combination with the overall structure of the Slovenian 
forests impedes tremendously the accuracy of the assessment of the damages.  
 
Due to historical reasons clear-cuts have been prohibited for decades. This has lead 
to uneven-aged stands with a very intense mixture in terms of height- and diameter 
class composition. Consecutively, the susceptibility is related more to the individual 
tree or groups of trees instead of those of the whole stands. (See figures 1 to 3 and 
section 7) 
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Fig 1: Damages on individual stems in uneven and middle-aged conifer stands 
 
Therefore, the damages appear mostly as individual damages or damages with a 
smaller spatial dimension. From a distance (be it horizontal or vertical) it is quite often 
comparatively difficult to see whether there are blown or broken trees at all.  
 
The outer appearance of the damages looks partially (at first sight) more than a 
thinning than the situation aftermath of a catastrophic event. The following picture 
shows a situation, in which the salvage logging was in full swing and where the total 
damage was about 50 m³/ha, which is a normal amount in that age class and density 
of a stand (Fig. 2). 
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Fig. 2: Damaged younger coniferous stand with about 50 m³/ha damaged volume 
 

 
Fig. 3: Older coniferstand after processing of damaged timber 
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In addition to the spatial dispersion it became clear that for a higher share of the 
broken trees it is not possible to decide at that time, whether they were lethally 
damaged, because there is part of the crown still standing and that would allow for a 
recovery of the tree (see figures 4 and 5) 
 

  
Fig. 4 and 5: Damaged crowns of broad-leaved trees 
 
As the share of broadleaved trees amounts to about two-thirds, the natural resilience 
(in terms of surviving) is potentially higher, unless the probability of later devaluation 
of the timber increases significantly.  
 
Therefore, it has to be questioned whether remote sensing methods could be applied 
efficiently and effectively in that particular case.   
 
 
3.2 Damage Assessment by the Slovenian Forest Administration 
 
The Slovenian Forest Administration undertook an intensive damage assessment in 
cooperation with the Forest Research Institute of Slovenia. The inventory was mainly 
executed by the members of the individual units. The key approach was a terrestrial 
estimate about the amount of damaged timber on different spatial scales, in relation 
to the amount and extent of damages.  
 
This led to a sufficient – as far as it could be seen at that time – estimate of the 
overall dimension and especially relative impact in different regions. With regard to 
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the limitations of the accuracy of damages assessment caused by the type of 
damage and potentials for partial recovery, a higher effort to provide more detailed 
information does not seem to be effective.  
 
The total amount of damage is calculated on the basis of the regional data as 
depicted in figure 6 (see below).  
 
3.3 Amount of Damages in Different Regions 
 
The damages concentrate in the Western parts of Slovenia; particularly 3 of 14 
forestal regions are heavily impacted. In the Postojna region (e. g.) more than one 
million m³ damaged timber are expected.  
 

 
Fig. 6: Damages in different forest regions and units 
 
 
Table 1 shows the results of the ground assessment in all ownership types. Roughly 
80% of the damages are expected to be in private (and communal) forests.  
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There is the estimation that the amount of damaged wood which should be harvested 
is 7 million m3 which represents 122% of the allowed annual cut in Slovenian’s 
forests. 
 
Tab. 1: Amount of damaged timber 

Cut of 
coniferous Cut of deciduous 

TOTAL of all 
ownerships 

2.177.000 4.856.000 7.033.000 
31% 69% 100% 

 
The total forest damage is estimated to be 480,000 ha (approx. 40% of the total 
Slovenian forest area) and at 200 million euro of expected economic loss (400-500 
million euro total damage; forest and infrastructure such as power lines e. g.). 
 
Key drivers for the monetary amount of damages are the decrease of timber prices 
by appr. 10 €/m³ (in total € 73 m), the higher costs for processing and skidding (7 
€/m³, in total € 49 m) and the loss of future increments (€ 29 m). The missing amount 
of about € 40 m. is to be explained be additional cost for infrastructural and 
regenerative measures.  
 
The shift in timber prices and harvesting costs is difficult to forecast at the moment, 
the dimensions are in the range of the expectable size but the real outcome of the 
disturbance is not clear yet. With regard to the secondary damages and the risk of an 
underestimation of the volume the total amount of € 200 m seems to be more on an 
inferior level. 
 
 

4 Risk of Secondary Damages 
 
It is known from previous storm events that the type of damages has a relevant 
correlation to the risk of secondary damages such as pests, which could affect 
standing trees after a period of gradation on damaged timber. This applies especially 
for Norway spruce, where bark beetles gradations occurred after all larger 
catastrophic events in the past, however to various extent. Empirical evidence shows 
that the exposure is higher when the damages are scattered in the stands due to the 
edge effect as depicted in figure 7.  
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Fig. 7: Areas exposed to secondary damage after scattered (left) / spatial 
concentrated damage (right) 
 
It has to be stated that scattered damages are more the case in Slovenia. There is a 
tremendous amount of places with a high potential of becoming the starting point of 
secondary damages. Therefore it has to be expected that the amount of damages 
could increase in the following years. However there is - to our knowledge – no 
means for a precise forecast, because of to date no literature on secondary damages 
after ice sleets with scattered damages exists.  
 

5 Conclusion 
 
The ice sleet caused signifcant damages in the Slovenian forests. The high share of 
private forests and the scattered damages must be seen as severe problems. The 
latter one increases the probability of secondary damages in the second and/or 
following years after the catastrophic event.  
 
The fact that a higher share of broadleaves is affected allows for strategies such as 
life storage, which gives partially the opportunity of extending the time period for 
salvage logging activities.  
 
The accuracy of the damage assessment is limited due to the appearance of the 
damages; however, the present estimates have been carried out with competence 
and according to best practice standards in those situations.  
 
The amount of 7 million m³ and the derived financial volume of 200 million euro are 
far from being assured facts; however the estimation tends to be on the lower limit, 
especially when secondary damages are taken into account. 
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