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Table 1  Descriptive statistical results of vegetation canopy

spectral feature parameters in coal mining area

Mean STD Mean STD
GPW CK  603.8600 2.62348 ||BEW CK  523.4800  2.623 31
M 607.4300  3.190 98 M 522.5000  5.76291
Total ~ 605.6450  3.381 91 Total  522.990 0 4.386 81
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Total 6743750  1.692 36 Total ~ 0.001 726 0.000 577 4
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RESC K 0.010 074 0.002 781 3||[YE_AC K 0.019 416  0.008 255 1
M 0.012 143 0.002 607 6 M 0.029922 0.007 794 8
Total  0.011 108  0.002 830 5 Total  0.024 669 0.009 492 6
YEW CK 644.2800  3.19019 || BE A CK  0.045462 0.013007 4
M 643.8500  0.953 65 M 0.039043 0.006 6268
Total  644.0650  2.302 24 Total ~ 0.042 253 0.010 5729
YES CK  0.000925 0.000 3653
M 0.001363 0.0003161
Total ~ 0.001 144 0.000 401 3
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Table 2 ANOVA results of vegetation canopy spectral parameters in coal mining area

Sum of Squares F p Sum of Squares F b
GP_W Factor 63. 725 7.468 0.014 BE W Factor 4. 802 0. 240 0. 630
Error 153. 585 Error 360. 836
Total 217.310 Total 365. 638
RV_W Factor 29.524 21.35 0. 000 BE_S Factor 0. 000 3.743 0. 069
Error 24.893 Error 0. 000
Total 54. 417 Total 0. 000
RE_W Factor 25.992 5.902 0.026 RE_A Factor 0. 007 0. 566 0.462
Error 79.268 Error 0.228
Total 105. 260 Total 0. 235
RE_S Factor 0. 000 2.945 0.103 YE_A Factor 0. 001 8.563 0.009
Error 0. 000 Error 0. 001
Total 0. 000 Total 0.002
YE_ W Factor 0.924 0.167 0. 688 BE_A Factor 0. 000 1. 933 0.181
Error 99. 781 Error 0.002
Total 100. 706 Total 0.002
YE_S Factor 0. 000 8.221 0.010
Error 0. 000
Total 0. 000
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Analysis on Susceptibility of Vegetation Canopy Spectra in Coal Mining
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Abstract The land reclamation and its monitoring in coal mining area is of great significance to land use and ecological environ-
ment governance in China. The Microbial Reclamation Technology can promote the plant’s absorption and utilization for mineral
nutrient and water, and strengthen the soil fertility, having a significant effect on ecological restoration of mining area. The
traditional method for monitoring the land reclamation on plant growth is usually collecting plant and soil samples in the field for
indoor analysis. But this method not only destroys rhizosphere soil, causing damages to plants, but also consumes large quantity
of manpower, material resources, and time. The hyperspectral remote sensing technology has the advantages of fast data acquisi-
tion, large information, high precision and nondestructive for plants, having great potential for land reclamation monitoring. At
present, the research on the monitoring of land reclamation through remote sensing still stays at the laboratory level of observing
the leaf spectra of potted soybean, corn and other crops. In fact, the observation of satellite remote sensing data is the canopy
spectra, not the leaf spectra, but now there is no research result on the monitoring of land reclamation in the mining area based
on vegetation canopy spectra. The vegetation canopy spectrum is not only affected by the leaf spectrum, but also influenced by
other factors such as plant growth condition and underlying surface, and the spectral change is more complicated. Analysis on
susceptibility of vegetation canopy spectra in coal mining area to land reclamation is the basis of the quantitative inversion for the
physical and chemical parameters of vegetation, and the main bottlenecks of the hyperspectral technology to be applied in large
area reclamation monitoring. This research performs field experiment on vegetation canopy spectral observation in the land recla-
mation basement of coal mining area, obtains the wild plant canopy spectral data of reclamation group and the control group, and
comprehensively analyses the spectral susceptibility of vegetation canopy spectra to land reclamation. from the aspects of spectral
waveform and spectral feature parameters. In terms of the spectral waveform of canopy. standard deviation and spectral sensitiv-
ity are used as effective indicators for the difference of spectral waveform within each group and between two groups. As for the
canopy spectral feature parameters, we selected the red edge, yellow edge, blue edge, red valley and green mountain as typical
spectral features, calculated their parameters (such as wavelength position, slope and area) , and performed descriptive statistical
analysis and one-way ANOVA to investigate the canopy spectral feature parameters’ sensitivity to the effect of land reclamation.
Results showed that the canopy spectral waveform trend of the reclamation group is similar with that of the control group, but
the plants in the reclamation group have smaller spectral difference, and their vegetation typical features, such as green peak and
red valley, are more prominent. This indicated that land reclamation can reduce the canopy spectral difference between plants and
strengthen the typical vegetation spectral features, while green peak and red valley are the most sensible spectral features to land
reclamation effect. In terms of the specific canopy spectral feature parameters, the wavelengths of green peak. red valley and red
edge tend to shift to longer wavelength significantly under the function of land reclamation, but the slope of red edge and blue
edge, which are sensitive to land reclamation changes in previous studies on leaf spectra, are not significant any more in this
research. This showed that the analysis results based on vegetation canopy spectra in the field are not in consistent with previous
laboratory analysis results of leaf spectra, which may be caused by vegetation types, growth cycle, the interference of soil back-
ground, etc. When monitoring the vegetation environment in mining area based on satellite or aerial remote sensing, the data
obtained are canopy spectra, not leaf spectra. Therefore, the conclusions of this research have strong reference value for future

practical applications.
Keywords Hyperspectral remote sensing; lLand reclamation; Coal mining area; Vegetation canopy; Susceptibility analysis
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