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In physical geography data collection is usually labor intensive and expensive to
conduct. Data models of the environment should be constructed using the min-
imum data but maintain relevance and detail. This paper shows how machine
learning classifier techniques can be used to help determine the minimum amount
of data required in physical geographic models. Two case studies are considered
that report the use of machine learning classifiers to obtain minimum sample sizes
for ground-based data surveys in environmental domains. One such learning algo-
rithm, the inductive learning program C4.5 was used to verify that a high perfor-
mance classifier, better than 95% classification accuracy on unseen data, can be
constructed using 235 sample points in the case-study area. We compare this re-
sult to the magnitude of sample sizes required for similar classification performance
using back-propagation neural networks and instance-based learning. We examine
the reasons and implications for these variations with reference to the domain.

1 Introduction

Physical geographers and environmental scientists construct data models of
the environment that are spatially referenced. These data are either collected
from expensive ground-surveys or remotely sensed. Although remotely sensed
data has come down in price, it can rarely be used solely for land management
applications and is often augmented by coarser field survey data. One difficulty
using field surveys is they are sometimes destructive, for example measuring
depth to ground water requires a drill hole to be sunk. Such data collection
is always labor intensive and expensive to conduct. To minimize overheads
(and environmental damage), data models of the environment should be con-
structed using the minimum field-surveyed data but maintain relevance and
detail. This paper shows how machine learning classifier techniques can be
used to determine the minimum amount of data required for use in a physical
geographic model. This paper extends on the other work in knowledge dis-
covery in spatial domains!'?!3%5 A complete and unabridged version will be
reported in Eklund et alS.

The paper firstly describes the data used in the case-study and an expla-
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