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Wentian Shi', Qian Zhang?, and Feng Qiu®

'Nanjing Tech University, School of Geomatics Science and Technology, Science and Technology of Remote Sensing,
Nanjing, China

Nanjing Tech University, School of Geomatics Science and Technology, Science and Technology of Remote Sensing,
Nanjing, China

3Nanjing Institute of Environmental Sciences, Ministry of Ecology and Environment of the People’s Re-public of China,
Nanjing 210042, China

Bamboo expansion constitutes a significant process altering forest ecosystem structure and
function. However, quantitative research remains scarce on how its long-term evolution influences
the critical relationship between ecosystem productivity and biodiversity. This study aims to
evaluate the long-term ecological effects of bamboo expansion in Wuyishan National Park (a
biodiversity hotspot in China).

By analysing Landsat time-series imagery (1986-2020) and existing land cover dynamic
classification maps, seven land cover types—including bamboo forests and broad-leaved
forests—were identified. Analysis of surface classification results revealed an overall upward trend
in bamboo forest area, with expansion primarily occurring at the expense of broad-leaved forests.
Notably, 48% of the newly added bamboo forest area resulted from the conversion of broad-
leaved forests.

To assess ecosystem responses to bamboo expansion, spectral diversity was quantified using
Rao's Q index (functional diversity) and Shannon index (species diversity), calculated from NDVI
and NDMVI. Ecosystem productivity was characterised via habitat indices (DHIs) derived from NDVI
time series. Results indicate that regional ecosystem productivity has steadily increased, whereas
spectral diversity has markedly declined, with both Rao's Q and Shannon indices showing
significant downward trends. Specifically, bamboo forest patches exhibited higher Cumulative DHI
(8.8 + 0.65) than broadleaf forests, yet lower Rao's Q indices (0.010 + 0.004), whereas broadleaf
forests recorded (8.7 + 0.69) and (0.011 % 0.003), respectively. Moreover, farmland and tea
plantations exhibited abnormally high Rao's Q values, likely attributable to fragmentation and
edge effects (small patches embedded within forest backgrounds) rather than genuine species
richness.

The study employed Theil-Sen trend estimation and Mann-Kendall significance testing to
investigate correlations between bamboo forest area changes and biodiversity. Results revealed a
significant negative correlation between bamboo forest expansion and spectral diversity indices
(R2=-0.36), suggesting bamboo encroachment may diminish biodiversity.



The observed trend of increasing productivity coupled with declining spectral diversity warrants
further analysis to elucidate underlying drivers. Future research should integrate additional
vegetation indices and morphological parameters for diversity calculations. Furthermore, long-
term assessments of animal habitat suitability and ecosystem stability require combined ground-
truthing and modelling approaches.
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