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Eucalyptus spp. and Acacia mearnsii are common exotic tree species in eastern Africa. Acacia mearnsii is
considered a highly invasive species that is replacing native species and Eucalyptus spp. is known to consume
high amounts of ground water with suspected effects on native flora. Mapping the occurrence of these species
in the Taita Hills, Kenya (part of Eastern Arc Mountains Biodiversity Hotspot) is important as there is lack of
knowledge on their occurrence and ecological impact in the area. Mapping methods that require a lot of
fieldwork are impractical in areas like the Taita Hills, where the terrain is rugged and the infrastructure is
poor. Our aim was hence to map the occurrence of these tree species in a 100 km? area using airborne imaging
spectroscopy and laser scanning. We used one class biased support vector machine classifier (BSVM) as it
needs labeled training data only for the positive classes (A. mearnsii and Eucalyptus spp.), which potentially
reduces the amount of required field work. In this study the field data for all tree species was available for
validating the results. We introduce a new approach for parameterizing and setting the threshold level
simultaneously for the BSVM classifier. The introduced approach outperformed other commonly used
techniques. The crown level F1-score was 75.2 for Eucalyptus spp. and 76.8 for A. mearnsii. Both species are
particularly located on steeper slopes and higher altitudes and have notable occurrence near the remaining

native forest fragments.
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