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Abstract
In recent years the use of remote sensing imagery to classify and map vegetation over different spatial scales has gained wide
acceptance in the research community. Many national and regional datasets have been derived using remote sensing data.
However, much of this research was undertaken using multispectral remote sensing datasets. With advances in remote sensing
technologies, the use of hyperspectral sensors which produce data at a higher spectral resolution is being investigated. The
aim of this study was to compare the classification of selected vegetation types using both hyperspectral and multispectral
satellite remote sensing data. Several statistical classifiers including maximum likelihood, minimum distance, mahalanobis
distance, spectral angular mapper and parallelepiped methods of classification were used. Classification using mahalanobis
distance and maximum likelihood methods with an optimal set of hyperspectral and multispectral bands produced overall
accuracies greater than 80%.

Keywords: hyperspectral, multispectral, satellite data, statistical classifiers, vegetation classification

Introduction
Remotely sensed data are commonly used for the classification
and mapping of vegetation over large spatial scales, replacing
traditional classification methods, which require expensive and
time-intensive field surveys. Since the early 1960s, multispectral airborne and satellite remote sensing technologies have been
used as a common source for the remote classification of vegetation (Landgrebe, 1999). Multispectral remote sensing technologies, in a single observation, collect data from three to six
spectral bands from the visible and near-infrared region of the
electromagnetic spectrum. This crude spectral categorization of
the reflected and emitted energy from the earth is the primary
limiting factor of multispectral sensors. Over the past 2 decades,
the development of airborne and satellite hyperspectral sensor
technologies has overcome the limitations of multispectral sensors. Govender et al. (2007) have reviewed the application of
hyperspectral imagery in the classification and mapping of land
use and vegetation and, in particular, in water resource studies.
Hyperspectral sensors collect several, narrow spectral bands
from the visible, near-infrared, mid-infrared, and short-wave
infrared portions of the electromagnetic spectrum. These sensors typically collect 200 or more spectral bands, enabling the
construction of an almost continuous spectral reflectance signature. Furthermore, narrow bandwidths characteristic of hyperspectral data permit an in-depth examination of earth surface
features which would otherwise be ‘lost’ within the relatively
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coarse bandwidths acquired with multispectral data.
Hyperspectral data at a finer spectral resolution can be used
to improve vegetation classification, by detecting biochemical
and structural differences in vegetation (Yamano et al., 2003;
Underwood et al., 2003; Galvao et al., 2005; Koch et al., 2005).
Research is underway to determine if data of a higher spectral
resolution could be used to discriminate vegetation at individual
genus and species level.
The aim of this study was to compare the classification of
selected vegetation classes using both hyperspectral and multispectral satellite remote sensing data. The two data sources
selected included the Proba CHRIS (Compact High Resolution Imaging Spectrometer) multispectral sensor and Hyperion
hyperspectral sensor. Supervised classification was undertaken
using the statistical classifiers, maximum likelihood, minimum
distance, mahalanobis distance, spectral angular mapper and
parallelepiped methods.

Methods
Description of study area
The Mistley-Canema Estate is situated in the Sevenoaks district
approximately 70 km from Pietermaritzburg in the KwaZuluNatal midlands (Fig. 1).
The bio-resource group of the study area is the moist midlands mist-belt (Camp, 1997). The climate is humid, with annual
rainfall ranging from 800 nm to 1 280 mm and a mean annual
temperature of 17ºC. The natural vegetation of the area was previously Themeda triandra grassland. Only a few relic patches
remain. The soils are highly leached and forestry and sugarcane
is considered ecologically suitable and are the most widespread
vegetation classes on this estate (Everson et al., 2006). Vegeta-
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