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ABSTRACT

Pine forest, which occupies a large area, generates not only high incomes,
derived from resin products, but also plays important roles in environmental
protection, soil conservation and landscape tourism in Thua Thien Hue province. The
main problems of the pine forest are that the forests are very vulnerable to fire and
pine caterpillar epidemic that may destroy the pine forest and cause a reduction in
resin production. This study was conducted to find out the factors affecting the
outbreak of pine caterpillar as well as to develop some statistical models to predict the
outbreak of pine caterpillar in Thua Thien Hue province by using multiple regression
analysis and binary logistic regression analysis. Weather factors and age of the forest
are the key elements used to set up the models. It was found that the outbreak had a
strong relationship with the age of the forests. About 95% of total cases of the
epidemic occurred in the forest aged level two to level four. Moreover, the outbreak
only occurred in a certain time of the year, from November to February. However,
during the period between December and January, 77% of total cases were recorded.

Besides those factors, the outbreak has been affected by weather factors. The highest



temperature had the closest relationship with pine caterpillar epidemic, followed by
total rainfall, relative humidity and number of sunshine hours in months. However,
the influences of these factors were different for different months. By using multiple
regression analysis, 14 models were developed. For predictive purpose, foresters can
use these models to predict larva density in December. However, the most appropriate
model is the model that developed with forest age, humidity in June, Sunshine
duration in June, averaged air temperature in June, maximum air temperature in
August, September, and November, minimum air temperature in September, and total

rainfall in September and October.

By using binary logistic regression analysis, on the other hand, another 14
models were developed. The result of model validation, by using the classification
table, showed that the most appropriate model is the model developed by considering
forest age and total rainfall as the key element in some months (August and October)
and the model based on forest age, total rainfall in July, August and October,
Sunshine duration in June, and humidity in September. These models can be used as
tools for foresters and forestry management agencies to predict and develop strategies
to prevent the pine caterpillar outbreak. These models were the most appropriate
models because they had higher correlation coefficients and lower of the errors.
However, these models need to remodeled and tested with other factors because the
coefficients of determination of these models were not fairly high and the root mean
square errors were still high. Therefore, to increase the prediction accuracy of pine
caterpillar epidemic occurrence, further studies are required by adding some more
independent variables such as level of natural enemies, biomass of pine-leaves, daily

weather factors, and other factors, which are not initially included in this study.



