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Using Geographical Information System Technology to 
Define and Describe the East Offaly Project Area 

R.F.Hammond and J.A. Eves 

Introduct~on 

The use of Geographical Information 
System (GIS) technology has been 
reported elsewhere (Hammond & Lynch, 
1992; Hammond, 1992; Hammond and 
Brennan, 1993) to underpin the 
management and research studies into 
bovine tuberculosis and the distribution of 
brucellosis restricted herds. This paper 
describes the application of GIS 
technology to data collected in the course 
of the East Offaly Badger Research 
Project (EOP) (Eves, 1994, Dolan et al 
1993, 1994). The objective of the EOP, 
begun in 1988, is to assist in the 
quantification of the role of the badger 
(Meles me/es) in the spread of bovine 
tuberculosis to the cattle population within 
a defined geographical area. Herd testing 
and herd location data collected and 
computerised over the years of the Project 
are being analysed to determine what 
effect long term intensive control of the 
resident badger population has on the 
patterns of bovine tuberculosis in the EOP 
area. The maJor environmental 
components associated with badger 
populations e.g. soils distribution, land use 
patterns and the numbers of cattle in the 
study area are also included. 

Methodology 
The office and field methods used in the 
study are as follows. The boundary of the 
EOP was defined by natural geographical 
entities mainly rivers, and completed by 
raised bog landscape units. These entities 
effectively create physical separations 
between the Badger Removal Area 
(Project + Buffer) and the Control Area 
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(Figure I). The Buffer zone, an area 1.6 
kilometres deep within the badger control 
area, created a zone which would allow to 
some extent for the natural immigration of 
badgers from the surrounding control area. 
The area of the EOP along with the main 
roads, rivers, canals and railways were 
demarcated on 1 :25,000 scale maps and 
digitised using the PC ARC/INFO 
digitising module. 

Figure 1. Location of the East 
Offaly Badger Research Project 
and Detail of the Project Buffer 
and Control Areas 

P = Project 
B = Buffer 
C =Control 

Data bases were constructed for the 
national grid co-ordinates collected for 
herds and badger sett locations. The 
badgers trapped under licence were 
allocated to the setts at which they were 
snared by the staff at the Department of 
Agriculture, Food and Forestry, District 
Veterinary Office, Tullamore, County 
Offaly. Additional data came from field 
studies carried out by O'Corry-Crowe 
(1993) and Hammond (unpubl.) on badger 
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and soils information respectively. The 
soils surveyed at detailed reconnaissance 
level ( 1: 10,560) were also digitised, 
topology verified and labelling added with 
reference to land use potential. Cattle 
numbers within the area were also 
determined to allow calculation of stock 
carrying capacity. 

The soils data were used to derive three 
badger habitat suitability categories as 
follows (a) areas suitable for both sett 
construction and feeding (b) feeding only 
and (c) areas suitable for neither. GIS was 
used to calculate sett density for different 
soil types and land use categories with a 
possibility of deriving a predictability 
rating applicable to areas of similar 
characteristics in the Midlands. 

The Natural Resources Development 
Centre at Trinity College Dublin provided 
vectorised satellite imagery for land use 
categories in Ireland, from the Correlation 
of Information on the Environment 
(CORINE Project). Coverage data were 
imported into PC ARC/INFO v3.4D for 
analysis. Whilst the satellite imagery was 
ground truthed for a number of sample 
areas in the course of the Corine Project, 
an independent check was carried out on 
these data for the area of peat bogs, 
especially industrial peat areas . The 
checking procedure used soil survey 
information collected for County Offaly in 
the course of the National Soil Survey 
programme through the years 1972 - 1984. 
These data were digitised from the 
published 1 : 126, 720 scale map to 
delineate the peat bog areas which were 
classified as non-badger habitat areas. 
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The information obtained from either 
source was then used to calculate areas 
suited to badgers and the density of 
badgers according to habitable land area 
and food foraging related to the area of 
pasture land. 

Results 
Figure 1 shows the location of the study 
area nationally, and the detail at county 
level, of the East Offaly Project, showing 
the Buffer and Project areas. The control 
area represents an area two District 
Electoral Divisions (DED's) deep 
surrounding the Project Area. The width 
of the Buffer zone was set at 1.6 km. 
inside the outer boundary of the overall 
badger removal area. Previously 
approximate areas were quoted for the 
Project and Buffer (Eves, 1992). 
Digitising of the outlines enables GIS 
technology to calculate their exact areas 
(Figure 1). The combined area of the East 
Offaly Badger Research Project covers 
2,193.6 km2. The Badger Removal Area 
covering 738.04km2 divides into the 
Project Area covering 527.94 km2 and the 
Buffer 210.08 km2 The control area 
surrounding the removal area covers 
1,455.56 km2. 

The EOP area falls mainly within Co. 
Offaly but takes in parts of three other 
counties. Table 1 shows the area 
proportions of the counties making up the 
EOP. Also included are the numbers of 
herds and cattle within the area. The 
locations of 1,545 herds were allocated 
national grid co-ordinates and of these 
herds, 1,504 were defined as having traded 
during the period 1988 - 1992 
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Table 1. The totals for area, number of herds and cattle within the Project Area and 
Buffer Zone of the EOP as a whole and within the Project and Buffer areas for each 
component county. 

N° of Herds N° of Cattle· 

Area(ha) 

Total Area (ha) 73803 

Project 52795 

Buffer 21008 

Co. Offaly 67867 

Co. Laois 4495 

Co. Meath 311 

Co. Kildare 1039 

* Cattle numbers for 1992 

Herds 

1504 

1127 

377 

1413 

77 

7 

6 

Project 

1080 

45 

0 

Table 2 shows the percentage area data for 
the sixteen different land use elements as 
interpreted for the EOP from the satellite 
imagery of the CORINE PROJECT. Land 
use distribution between the Project Area 

Buffer 

333 

32 

7 

5 

Project 

54630 

18714 

51546 

2895 

189 

Buffer 

16369 

485 

377 

1274 

and the Buffer Zone shows little difference 
indicating that farming patterns and 
environmental factors were consistent 
across the Badger Removal Area. 

Table 2. Land use categories within the EOP expressed as percentages of the total area 
and in the Project and Buffer areas respectively. 

Satellite Imagery (Corine) Project Buffer 

Non-agricultural Land Total Area(ha) Area (ha) %Area Area (ha) %Area 

Land Use Categories 

Cont. Urban Fabric 80.7 80.7 0.1 6 

Discont. Urban Fabric 443.l 409.3 0.81 33.9 0.14 

Mineral Extraction Site 71.2 71.2 0.29 

Construction Sites 19.9 19.9 0.08 

Sport/Leisure Facilities 21 21.0 0.08 

Broad Leaved Forest 361 .2 90.6 0.18 270.6 1.14 

Coniferous Forest 1743.9 1254.7 2.5 489.2 2.05 

Moors/Heathlands 31.9 31.9 0.13 

Transitional Woodland 6604.3 4838.9 9.68 1765.4 7.42 

Peat Bogs 149 18.4 11060.0 22.1 3857.5 16.2 

Water Bodies 13.4 13.4 0.06 

Agricultural Land 

Non-irrigated arable land 3779.2 2878.6 5.71 900.5 3.78 

Pastures 44650.7 31300 62.6 13300 55.87 

Complex Cultivation Patterns 459.6 409.1 0.82 50.5 0.21 

Land principally covered with sig. 442.7 391.3 0.78 51.4 0.21 
areas natural veg. 
Natural grassland 162.4 46.8 0 .09 115.6 0.48 

TOTAL (ha) 73,803.6 52,760 71.5% 20078. l 27.2% 
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The data shown in Table 3 were derived 
from the National Soil Survey data for 
Counties Offaly, Laois, Kildare, Meath 
and Westmeath. The table separates the 
soil senes into Great Soil Groups and 

complexes of series. In the body of table 
data are shown for the number of setts 
within each series, sett density and the 
area of the soil senes per county 
constituting the EOP. 

Table 3. The areas of the different soil series and complexes mapped within the EOP 
and the number of badger setts located in each unit. 

Soils Area No. Sett Density Co. Offaly Co. Laois Co. Kildare Co. Meath 
Total(ha) Setts /km2 

Grey Brown 
Podzolics 
Patrickswell 

Mortarstown 

Elton 

Graceswood 

Brown Earths 

Ballincurra 

Croghan 

Baggottstown 

Rendzina 

Burren 

Gleys 

Howardstown 

Kilpatrick 

Mylerstown 

Ballyshear 

Ballintemple 

Clonlisk 

Drombanny 

Alluvium 

Peat 

Allen 

Garrymona 

Gortnamona 

Banagher 

Pollardstown 

Industrial (sod) 

Turbary 

Industrial 
(milled) 

9561.59 114 

2147.59 28 

6344.05 79 

481.98 9 

10.93 

80.04 

1103.44 

2.14 

I 

15 

1506.05 17 

28.49 I 

5256.83 69 

3114.63 33 

2318.01 34 

931.57 10 

657.79 

2805.5 

3175.5 

173.7 

2207.05 

8259.56 

79.45 

7295.02 

4436.18 

5582.05 

13 

10 

3 

26 

86 

10 

21 

8 

Transition Fen 52.91 

31261.42 
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1.19 

1.30 

1.24 

1.87 

0.91 

1.23 

1.36 

1.13 

1.31 

1.06 

1.47 

1.07 

0.46 

0.31 

1.73 

1.18 

1.04 

0.13 

0.47 

0.14 

1.89 

Area (ha) 

8226.01 

2146.44 

6341.54 

460.14 

10 93 

80.04 

1082.65 

2.14 

1504.02 

28.49 

4207.39 

31 12.59 

2256.95 

931.57 

650.33 

1786.93 

2927.34 

173.7 

1679.55 

8085.33 

76.67 

7235.23 

4022.99 

5072.46 

52.91 

29326.18 

13 

Area (ha) 

1124.91 

1.14 

21.84 

18.46 

1004.17 

0.38 

46.07 

509.61 

244.54 

0 

521.77 

87.49 

2.77 

0 

403.6 

73.58 

0 

1333.75 

Area (ha) Area (ha) 

9.7 200.95 

2.51 

23. 11 

15.03 

7.45 

432.41 

0.62 

0 

4.85 

67.77 

0 

25.41 

5.37 

436.03 

0 

540.05 

1.75 

21.95 

1.66 

71.21 

0 

0 

0 

13.43 

0 

0 

0 

0 

0 

13.43 
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Complexes Area No. Setts Sett Density Co. Offaly Co. Laois Co. Kildare Co. Meath 
Total(ha) /km2 

Patrickswell/ 3423.53 26 0.76 3423.45 
Baggotstown 
P/well/Baggotstown 856.52 8 0.93 856.52 
/Elton 
Baggotstown/Crush 806.71 17 2.1 806.69 

Baggotstown/Carlow 419.43 I 0.23 419.43 

Howardstown/ 95.52 95.52 
Patrickswell 
Allenwood 29.58 29.58 

Garryhir.ch 301.55 3 0.99 289.17 12.39 

Urban 168.57 167.88 0.69 

Totals 67823.15 4492.84 1030.26 310.95 

Table 4. Numbers of setts and their distribution within the Project Area and Buffer 
Zone and adjusted and overall sett densities per square kilometre. 

Total Setts 
Total Main Setts 
Total Other Setts 
Sett Density adjusted 
(Sett/km2

) 

Main Setts adjusted 
Sett Density overall 
(Setts/km2

) 

Density Main Setts overall 

Table 4 shows the data for the number of 
setts mapped in the course of the badger 
removal Project and separates the setts 
into main setts and other setts with the 
numbers of the different sett types 
allocated as to their occurrence within the 
Project Area and Buffer Zones. Sett 
density figures per square kilometre 
calculated at two levels (a) an adjusted 
value for main setts per square kilometre, 
which accounted for the non-badger 
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E.O.P. Project Buffer 
645 499 146 
233 175 58 
412 324 88 
1.12 1.23 0.85 

0.4 0.43 0.34 
0.87 0.94 0.69 

0.31 0.33 0.28 

habitat areas and (b) an overall unadjusted 
value. 

14 

Details of the land areas for badger habitat 
and non-badger habitat areas are given in 
Table 5. The data are derived from the 
soils data shown in Table 3. The figures 
show the total potential area for habitation 
along with the areas of the EOP suitable 
for sett construction and feeding, feeding 
only and areas not suited to badger 
habitation. 
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Table 5. Areas of badger habitat suitability derived from soil distribution patterns in 
the EOP (Total area 73,893 ha,). 

Badger Habitat Categories Area(ha) 

Jn toto habitable 

In toto non-habitable 

Sett Construct/Feed (Suitability 1) 
Feed only (Suitability 2) 

Total 

Project - Suitability's 1 and 2 52,795 

Buffer - Suitability's I and 2 2 1,008 

Total 73,803 

Discussion and Conclusion 
As shown Table 1, County Offaly has by 
far the largest area component, herd and 
cattle numbers of the EOP, with 90, 93 
and 94 percent for all components 
respectively of the four counties that 
comprise the EOP. 
The land use categories (Table 2) shows 
that the major land use category is pasture 
occupying 55.7 and 62.6 percent of the 
Buffer Zone and Project Area 
respectively. In relative terms arable land, 
at approximately 6 per cent occupies a 
small area of the EOP. Peat bogs 
comprises the second major land use 
category cover 16 and 22 per cent of the 
Buffer Zone and Project Area 
respectively. Smal (1993) used the basic 
definitions described by Harris et al 
(1989), with some minor modifications, to 
establish 49 habitat categories applicable 
to Irish conditions. The Midlands Area as 
defined by Smal (1993) encompasses the 
East Offaly Badger Research Project and, 
within this region, it is calculated that 
75.9 per cent of the area is devoted to 
arable and grassland habitat. This figure 
compares to 66.0 per cent calculated for 
the EOP from the Corine Satellite data. 
These data indicate a relative balance in 
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Area(ha) 

57413 
16390 

2533 1 
32082 

57413 

40405 

17008 
574 13 

15 

% Area 

77.8 
21.0 

44. 1 

55.9 

76.6 

81.0 

Sett No 
(All Setts) 

645 

499 

146 

Sett Density 
/km2 

1.12 

1.23 

0.85 

the major land use categories between the 
Buffer Zone and Project Area and implies 
an approximately equal distribution of the 
badger population within the EOP. 

Named soil types and complexes and the 
number of associated badger setts mapped 
within each area (Table 3) allowed the 
calculation of sett densities as expressed 
on a km2 basis. The Great Soil Groups 
sub-divisions of soils are based on 
characteristics derived from soil parent 
materials and the interaction of the 
factors, climate, topography, vegetation 
and drainage. Prediction of the likelihood 
of badgers establishing setts in a 
particular type of soil parent material 
(Thornton, 1988) could be important in 
assessing badger distribution and the 
probability of the cattle population 
coming into contact with badgers. 

The number of cattle in the badger 
removal area, expressed as the number of 
animals per ha. gives a figure of 0.99 
animals per ha. (Table 1). When 
allowance is made for the area of non
agricultural land categories (Table 2), then 
this value increases to 1.48 animals per 
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ha .. Values for the Project Area and 
Buffer Zone are 1.55 and 1.29 animals per 
ha. respectively. These figures are not 
markedly different and compare with the 
national average of 1. 77 animals per ha. 

Soil/land morphology relationships can 
influence sett density. However, sett 
distribution appears to be relatively 
random with no strong correlation 
between soil types however, there are 
trends within the data. The data presented 
in Tables 3 and 4 show that in, general, 
the higher sett densities are associated 
with the Graceswood and Baggotstown 
soil series and the soil complex 
comprising the Baggotstown and Crush 
Soil series. These soils, occur on 
undulating terrain and eskers, have 
developed from lighter textured parent 
materials. The data in Table 3 also show 
that in some soil series that would be 
expected to have a lower number of setts 
e.g. Ballintemple and Garrymona Series, 
have relatively higher numbers. The 
Ballintemple and Garrymona series are 
peaty gley and peat soils respectively with 
an almost exclusive land use of grassland. 

The apparently anomalous occurrence of a 
relatively large number of setts within 
these two series can be attributed to one or 
both of the following reasons. Firstly the 
National Badger Survey (Smal, 1993) has 
shown that a high proportion of setts 
occur in hedgerows. From this 
association it is a reasonable conclusion 
that some setts are constructed within 
ditch embankments. In this situation the 
sett would be above any water table which 
would be associated with the Ballintemple 
Series where the permanent water table 
would be circa 70 - 75 cm. Also in many 
areas throughout the Midlands in close 
proximity to industrially developed raised 
bogs, soils are much drier as a result of 
major drainage of the bogs. These 
changes in the local hydrology correlate 
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with the relative high number of setts 
occurring within the Juryman Series. 

Secondly, sett/soil relationships could be 
influenced by the soil survey 
methodology employed when field
mapping soils distribution. This relates to 
the scale and methodology of mapping 
employed (viz detailed reconnaissance -
free form). When drawing in a soil 
boundary on the field map, one miBimetre 
on the map is equal to l 0.5 metres on the 
ground. Therefore, a variation, e.g., of 
3mm is a ground distance of 30 metres; 
this could have a substantial effect when 
using the identity module to relate the 
mapped badger setts to the soils 
distribution pattern for The East Offaly 
Badger Removal Project. It is proposed 
to carry out further work on this 
confounding factor. 

A total of 78 per cent of this area is suited 
to badger habitat. Within this area 44 per 
cent is suited to both sett construction and 
feeding and 56 per cent suited to feeding 
only (Table 5). This categorisation is 
based on the soil series defined from their 
drainage and soil parent materials 
characteristics and position in the terrain. 
These relationships and the influence on 
sett density are presented in Table 3. The 
National Badger Survey data shows that 
sett densities per square kilometre varies 
from <1.2 to >2.0 setts/km2

. 

When sett densities are broken down on a 
regional basis the data for the Midlands 
shows that for all setts the density is 2.64 
setts/km2 and for main setts, a density of 
0.7 setts/km2

. Within the EOP overall, 
the overall sett density and main sett 
density was 0.9 and 0.4 respectively. 
These values are somewhat lower than the 
national survey data. O'Corry-Crowe 
(1992) found that the main sett density 
was 0.7 setts setts/km2 and overall density 
of 3.63 setts/km2 in the area under study. 
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The data presented in this paper along 
with further analyses to be carried out 
soil/badger sett relationships and other 
aspects will form the basis of a full report 
on the East Offaly Badger Removal 
Project. 
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