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Introduction
Roe deer is one of the most important big game species for wildlife management in Hungary, occurring throughout 
the whole country (Csányi et al., 2003; Csányi et al., 2006a). To widen our knowledge about the habitat use and 
behaviour of European roe deer, the Institute for Wildlife Conservation (Szent István University) has been 
conducting a research programme in Jász-Nagykun-Szolnok county, Hungary since 2001 (Csányi et al., 2003;
Csányi et al., 2006a,b). Getz and Wilmers (2004) described a new method for home range estimation: the local 
nearest-neighbour convex-hull (LoCoH). The aim of our study is to identify the extent of the annual home ranges of 
roe deer living in a floodplain forest with this new method LoCoH.
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Results

Conclusions

Material and Method
Roe deer were captured and radio-tracked on the area of Hofi Géza Hunting Club (game management 
unit). The size of the area is 5238 ha, with mostly agricultural fields (73.75%). Forest cover is only 
6.56%. Capturing and radio-tagging of roe deer took place on 17-18 January 2007 in the floodplain 
forest. In this paper we used the data of 6 roe deer (Table 1) which were supplied with GPS-GSM 
collars (GPS PRO Light-1). The collars recorded localization points every three hours, which were 
stored on a SIM-card, and were sent in SMS format to the ground receiver through the GSM system.
To visualize the localization data, and to calculate and represent the home ranges we used the ESRI 
ArcView GIS (Version 3.1) software. We determined the home ranges of individuals with the method 
of fixed-k LoCoH. The fixed-k LoCoH takes every localisation point and locates its “k” nearest 
neighbours. Every hull successively is merged from small to large to form isopleths (contour lines). In 
our research we used 50% (core area) and 95% (home range) (Morse et al., 2009). The k value was 
selected with the “minimum spurious hole covering” (MSHC) rule (Getz and Wilmers, 2004).

TableTable 2. 2. The sizes of the annual home ranges were estimated with differenThe sizes of the annual home ranges were estimated with different k values with the method t k values with the method LoCoHLoCoH

FigureFigure 11. . The annual home range (95% The annual home range (95% isoplethisopleth, red) and core area (50% , red) and core area (50% isoplethisopleth, pink) of the B1 roe deer., pink) of the B1 roe deer.

The home ranges at low k value contain a number of holes that disappear with the increasing value of k. Differences between real and spurious holes in LoCoH coverings of data 
sets should be evident in plots of the number of holes in a particular LoCoH covering against the value of k: the covering of spurious holes should correspond to a levelling off of 
the resulting graph (Getz and Wilmers, 2004). The right k is the last value in the sequence before the sudden value increase (Internet 1). So we performed the calculation with k 
between 10 and 30 and we select the appropriate k from the graph. The “right” of final k is differed between the individuals, it varies from 16 to 21 (Table 2).

The size of the 
annual LoCoH home 
ranges varied 
between 38-82 
hectares (Table 3). 
The size of the core 
areas (50% isopleths) 
varied between 5-
8.2 hectares. There 
is a sample map to 
demonstrate the 
fixed-k LoCoH
home range and core 
area (Figure 1).

The data and maps are showing that the MSHC rule seems appropriate to select the k value as proposed by (Getz and Wilmers, 2004; Morse et al., 2009), and can be used in 
further research. Based on our results the annual home ranges did not exceed 82 hectares, and the core areas did not attain nine hectares (!) in the case of the 6 individuals. This 
also means that the most important areas used by the tagged roe deer are merely some ten hectares. We notice that there were considerable differences in the home range sizes 
between individuals. It also can be seen that the localisation points have a number of centres (Figure 1). The LoCoH method is a good estimate if the localisation points are 
clustered around one or more centres of activity, because in such cases the minimum convex polygon will overestimate the area of the home ranges (Ryan, 2011). Based on these 
results we suppose that this method may be better to estimate the home ranges of roe deer, but it needs more examination. We will compare the results of home range sizes to our 
earlier results of MCP and KHR home ranges methods.
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