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1. INTRODUCTION

Mining activities have caused serious heavy metal pollution in soil and water resources. The weathering
mullock and mining tailings transport the heavy metal in polluted areas into ambient soil, rivers, and
groundwater, which destroys the surrounding ecosystem. The menace of heavy metal elements in
minerals can lead to botanical variety and impact vegetal growth. With the development of remote
sensing, the pollution to the ecosystem and the damage to vegetation can be effectively diagnosed and
monitored by remote sensing technology. The hyperspectral data provides an effective tool for
monitoring vegetal species [1], vegetation growth [2], and the biochemical information [3-4]. A growing
number of studies in recent years have focused on how to use remote sensing for dynamic monitoring
and effective evaluation of vegetation growth and its growing environment in mining areas, which

provide a scientific basis for making policies of environmental treatment in mining areas.

The vegetation indices have been used to monitor the vegetation information, evaluate the vegetation
cover, growth activity, and biomass. Among these indices, NDVI, is considered to be an effective index
for monitor the vegetation and changes of ecological environment. However, NDVI is saturate at high
vegetation density area and sensitive to the environmental background, which makes NDVI more
suitable for monitoring vegetated area with medium density. Thus, NDVI is not suitable for monitoring

the vegetation in mining areas. This has also been validated by analyzing the NDVI images in the study



area in this paper: The vegetation growth is not well reflected and the regions with relatively poor
vegetation growth condition could be hardly distinguished from environmental background because of
the fast saturation of NDVI. In this study, two new vegetation indices — Vegetation Inferiority Index (VII)
and Water Absorption Decorrelative Index (WDI) were developed for monitoring vegetation growth
condition and growing environment in the mining area with Hymap image. We intent to develop tools
for fast and quantitative monitoring vegetation growth conditions and for effective evaluation of

vegetation growing environment in the mining area.
2. TRIAL PLOT AND DATA

Tasmania, the sole island state of Australia, is located in the south of the main island. It is abundant in
mineral resources. The biggest reserve of mineral resources is found in the craggy western part. The
Lyell Mountain lies near Queens-town in the west of Tasmania Island. The mountain is abundant in
copper, silver, and gold, which have been exploited since 1885 and has produced large amounts of
copper pyrite, quartz, hematite and dolomite [5-6]. Intensive exploitation during hundreds of years has
brought an inevitable negative effect on the ecosystem in this area, including a drop in the water level,
submergence of ground, soil acidification, decreased vegetation coverage, and vulnerable ecological

environment [7].

The aviation hyperspectral data for year 2003, is obtained from the HyMap imaging spectrometer
developed by the Australian Integrated Spectronics. The spectral range of HyMap imaging spectrometer
is 400nm~2500nm. It has 128 wave bands ranging from visible light, near-infrared light and short-wave
infrared to shortwave infrared with the spectral resolution of 10-20mm. The instantaneous field of view
is 1~3mrad and the viewing angle is 30~65° [8]. This instrument is equipped with navigational
positioning system, positioning and attitude parameter recording device, and triaxial stabilizing
gyroplatform. The company also developed a 6S-based special module for atmospheric correction of
images. This instrument is suitable for ground-object identification and environmental monitoring with
the characteristics of high signal-to-noise ratio (500:1), high spatial resolution, and hyperspectral

resolution.



3. METHOD

With regard to rapid saturation of NDVI index, the integration of reflectivity at green peak and near
infrared is adopted in this paper to represent vegetation growth condition. This method has the
advantages of keeping the absorptive features of visible light and the reflective characteristics of near
infrared waveband while the specific contribution of growing environment to vegetal spectra is
increased. On these bases, two new vegetation indices—Vegetation Inferiority Index and Water
Absorption Decorrelative Index were developed. Analyses based on the biogeochemical effect of
vegetation in the mining area and the comprehensive analysis of the vegetation spectrum and vegetation

indices are used to monitoring vegetation growth.
4. RESULTS

Our results show that VII can effectively monitor the vegetation growth condition in the mining area,
which is more sensitivity to vegetation growth condition than NDVI. We applied Hyperion-derived VII
over Dexing copper mining area, Jiangxi Province, China and verified that VII is a better indicator than
NDVI. WDI can effectively identify the area that contains hematite, especially the hematite areas that
are covered with sparse vegetation. The two indices (VII and WDI) proposed in this study are effective
indicators for monitoring ecological environment and is applicable to evaluate vegetation conditions and

its environment in the mining area.
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