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Introduction

The Convention on Biological Diversity defines biodiversity as the variability
among Iving organisms from ail sources including that of termestrial, marine,
and other aguatic ecosystems and the ecological complexes of which they
are a parl, this includes diversity within species, between species and of
ecosysiems.

Forest blodiversity is influenced by structural complexity in the forest
Proceduras for forest biodiversity assessmenl are known o be expensive
due to their reliance on labour intensive field visits. Precise repeatable
meaasures ara difficult to achieve Using fraditional methods,

The utility of Temestrial Laser Scanning (TLS) as a basis for biodiversity
prediction in a vanety of forest setlings was evaluated. TLS was conducted
at the locations shown on Figure 3

Sites selected were:

* Four native woodland sites which were scanned during summer and
winter (leaf-on and leaf-off condition)

* Six conifer plantation forest sites which were scanned during summer (3
mid-rotation and 3 mature). One of the mature conifer plantation sites was
as also scanned during winter.

The specific biodiversity measures selected for prediction using machine
leaming technigues were population abundance and species nchness ol

* Birds
* Beetles
* Spiders

Terrestnal Laser Scanners (Figure 1) are electronic devices used on the
surface of the earth, that use laser to digiise the geometry of real
environments (Figure 2) with high precision by capturing large paint clouds
{millions of single points) of structural data in a very short time. Machine
Leaming |5 a scienlific discipline wheraby provision of examples (o its
constituent algorithms, allows computers 1o evolve behaviours.

The aim of the research presented here is fo apply laser scanning
technalogy to the assessment of fores! structure and deadwood, and to use
Machine Leaming techniques to relate these data lo the diversity of plants,
invertebrates and birds in a range of forest types.
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The correlation coeficients achieved babtween true biodiversity measuna
and the predictions one gets from the concepts generated by each
technique are presented in Table 1, We used 10-fold cross validation, We
conducted measurements for 37 different forest locations, so. comelation
coeficients in excess of 0:325 (0.418) are statistically significant at the 95%
(99%) level; this was determined using R, the statistical computing system.

An example of the prediclor we abtained for the specific case of beglle
species richness (BSR) using the concepl generated by pace regression is
shown in Figure 5. The concept generated In this casa was as foliows,
where the age of the forests in the data-sels s either malure or
mid-rofation, which were numerically interpreted as 0 and 1, respectively:

BSR = 34 8974 - 13.0242 x Age - 0.062 x Average Slem Diamater

Conclusions

We have shown how several standard machine leaming /[ data mining
techniques can accurately predict 6 biodiversity measures, the species
richness and abundance of birds, spiders and beetles

Research in this area has the potential to automate the development of a
world inventory of forests rich with biclogical diversity.

This solution could be used to measure the environmental impact of
harvasting trees in a particular forests.
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To expand the sel of features that we extract from the laser scans and to
factor in measurements of standing deadwood.
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