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An Investigation of a Possible Association 
Between the Occurrence of Bovine Tuberculosis 

and Weather Variables 

T. Hahesy, D.L. Kelleher1 and J. Doherty1 

Introduction 
Bovine Tb continues to be a major problem in 
Ireland. Various reasons have been put forward 
to explain this continuing problem e.g. fr~quent 
changes of ownership, extreme. fragmenta~io~ of 
holdings and more recently, mfected wildlife. 
The possibility of other factors being i_nvolved 
is sometimes raised, including the possible role 
of the weather. 

It may be suggested that climatic factors could 
influence the occurrence of bovine Tb (1) by 
effecting the survival of the causal agent (M. 
bovis) in the air and on the ground and (2) by 
effecting the disease resistance of cattle through 
exposure to extremes of weather and/or a 
variation in the quantity and/or quality of grazed 
and conserved grass. 

It was decided that the Tuberculosis 
Investigation Unit should investigate the 
possibility of an association between weather 
features and the occurrence of Tb in Ireland. 

Methodology 
The analysis consisted of relating the incidence 
of Tb each year for the period 1964 - 88 with 
23 weather variables in each of the 26 counties. 
It was considered most likely that if an 
association between weather variables and the 
occurrence of Th existed, the effect on Tb levels 
would follow the specific weather pattern. 
Consequently, Tb levels were related. to wea~her 
values for a previous and/or current time penod. 
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Weather Variables 
Monthly data on rainfall level, ~unshin~ ~ours, 
air temperature, percentage relative humidity and 
windspeed for the period 1964 to 1988 were 
obtained from the meterological service for each 
of the 15 synoptic stations in the country 
(Figure 1). A list of the weather variables us~d 
is presented in Appendix 1. The weather m 
each county was described by the data from t_he 
nearest synoptic station(s). Fourtee~ cou~ties 
were described by data from synoptic stations 
located within them while the remaining 
counties were described by data from the 
nearest station or the mean of the 2 nearest 
stations. In the case of windchill, values were 
calculated using a formula which was used by 
the Department of Agriculture ~n .. Northern 
Ireland when examining the possibility of an 
association between windchill and subsequent 
incidence of pneumonia in sheep. 

Figure 1. Location of Synoptic Stations 
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Cattle Population 
The total annual cattle population for each 
county was obtained from the Central Statistics 
Office for the period 1964 to 1977 inclusive and 
again for 1980. Total national figures only (i.e. 
not by county) were available for the remaining 
years, so estimates for each county were 
calculated by adjusting the last available county 
figure by the percentage change in the national 
cattle population e.g. 1978 national cattle 
population was 100.007% of 1977 national 
population. The 1977 cattle population for each 
individual county was multiplied by 100.007 to 
estimate the 1978 population for each county. 

Disease Levels 
The annual level of Tb in each county was 
defined as the average number of reactors per 
1,000 cattle in the county's population (RPT). 
The annual number of reactors in each county 
for the period 1964 - 1988 was obtained from 
the Department of Agriculture and Food and 
together with total county population these 
figures enabled the calculation of RPT. 

Results and Discussion 
Disease levels in each county measured as RPT 
for the period 1964-1988 (25 years) were related 
to weather features in each county during this 
period. The initial analysis showed that any 
association which existed was weak and would 
not allow one to explain or forecast the 
incidence of Tb on the basis of current or 
previous weather conditions. On a 26 county 
basis, the R2 value for the best prediction 
equation was less than 10%. 

In further analysis, counties were grouped 
acc0rcing to the presumed reliability with which 
the weather data provided, described the actual 
weather in each county e.g. counties with a 
synoptic station located within them were 
described as reliably described and in the case 
of counties described by synoptic stations 
outside the county, they were described as either 
moderately reliable or not reliably described. 
However, this further analysis still resulted in a 
very low association between Tb incidence and 
weather features, less than 10% of the variation 
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in the incidence of Tb was explained by 
weather variables. 

In the final analysis counties were grouped for 
analysis on the basis of (a) stocking rate over 
the 25-year period (high level and low level) (b) 
Tb levels over the 25-year period (high medium 
and low levels) and (c) system of farming -
south/south west dairy counties and the western 
mixed stock counties. When counties were 
grouped by stocking rate less than 15% of the 
variation in the incidence of Tb was explained 
by weather variations. When counties were 
grouped according to incidence of Tb over the 
25-year period, weather variation explained less 
than 22% of the variation in the level of Tb. 
Finally, when counties were grouped according 
to system of farming, somewhat stronger 
associations were found with R2 values of 
0.2846 and 0.3580 for the southern dairy 
counties and the western mix stocked counties 
respectively. However, the significance of this 
is reduced by the finding that none of the 
weather variables selected in the first group 
coincided with those selected in the second 
group. The weather variables which entered the 
model for the south/south western group of 
dairy counties were (1) previous years sunshine 
(+), (2) previous November wind chill (-), (3) 
current March wind chill (-), ( 4) current 
February wind chill ( + ), and (5) previous years 
rainfall (-). In the case of the western mixed 
stock counties the variables in the model were 
(1) current years sunshine (-), (2) current years 
relative humidity ( + ), (3) current April to 
September relative humidity (-), ( 4) previous 
October to current March temperature (-), (5) 
previous December windchill (-), and ( 6) 
January wind chill ( + ). The symbols in 
brackets indicate whether the associations 
observed were positive or negative. 

Conclusion 
In general the association between the weather 
data used in the investigation and the incidence 
of Tb in cattle was weak. Where a statistically 
stronger association was found, there was a 
limited biological explanation only and there 
was not a consistent pattern. Since other 
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factors, e.g. level of testing, varied during the 
1964-88 period, weather variables would need to 
be strongly associated with the incidence of Tb 
to be statistically significant. The results 
showed that the weather data used in this study 
were of little practical value in explaining or 
predicting the occurrence of Tb in cattle in 
Ireland. 

Appendix 1. 

Weather Variables 

Hours of sunlight in the current year January -> December 
Hours of sunlight in the previous year January -> December 
Hours of sunlight in the January -> June period 

Annual rainfall January -> December 
Winter rainfall previous October -> current March 
Previous years rainfall January -> December 

Mean annual air temperature (January -> December) 
Mean summer air temperature (April -> September) 
Mean winter air temperature previous Oct -> current March 

Mean annual relative humidity (January -> December) 
Mean summer relative humidity (April -> September) 

Wind speed previous October -> December 
Wind speed current January -> March 
Wind speed previous October -> current March 

Wind chill in January of current year 
Wind chill in February of current year 
Wind chill in March of current year 
Wind chill in previous October · 
Wind chill in previous November 
Wind chill in previous December 
Wind chill January -> March 
Wind chill October -> December previous year 
Wind chill previous October -> current March 
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1964 - 1988 
1964 - 1988 
1964 - 1988 

1965 - 1988 
1965 - 1988 
1965 - 1988 

1965 - 1988 
1965 - 1988 
1965 - 1988 

1965 - 1988 
1965 - 1988 

1965 - 1988 
1965 - 1988 
1965 - 1988 

1965 - 1988 
1965 - 1988 
1965 - 1988 
1965 - 1988 
1965 - 1988 
1965 - 1988 
1965 - 1988 
1965 - 1988 
1965 - 1988 
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