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Table 1 The characterized wavebands of plant biological traits
used in the present study for extracting plant beta-

diversity information
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Table 2 The Pearson coefficients between hyperspectral indices and species beta-diversity across different conditions

—— Beta TE<25% TEANTF 26% ~40% R >40% Ak
= G 2 ¥ e
LI 54 L M H M H L M H Bt
BC  0.055  —0.094 —0.073 —0.028 —0.102 —0.387* —0.348* —0.135 —0.221 2
EDRi420~440  1-J —0.199 0.027 0.075 —0.048 —0.230 —0.230 —0.172  —0.207  —0.230 0
1S —0.159 0.019 0.120  —0.091 —0.219 —0.197 —0.183  —0.217 —0.262 0
BC  0.070  —0.083 —0.080 —0.039 —0.088 —0.383* —0.341* —0.127 —0.208 2
EDRi420~480 1-J]  —0.199 0. 030 0.077 —0. 069 —0.217 —0.237 —0.150 —0. 201 —0.216 0
1S —0.161 0.024 0.124  —0.111  —0.207 —0.203 —0.163  —0.212  —0.246 0
BC  0.076  —0.078 —0.082 —0.044 —0.082 —0.380* —0.337° —0.124 —0.203 2
EDRi450~470  1-J  —0.199 0.032 0.078 —0.078 —0.211 —0.240 —0.140  —0.198 —0.210 0
1S —0.162 0.027 0.126  —0.119  —0.201 —0.206 —0.153  —0.209  —0.240 0
BC  0.107  —0.046 —0.094 —0.068 —0.056 —0.374* —0.317* —0.108 —0.189 2
EDRi490~550  1-J —0.190 0.051 0.058 —0.116 —0.204 —0.253 —0.090  —0.191 —0.184 0
1S —0.156 0. 048 0.107  —0.159 —0.195 —0.215 —0.110  —0.205 —0.208 0
BC  0.118  —0.030 —0.090 —0.076 —0.046 —0.369* —0.307* —0.105 —0.183 2
EDRi510~570  1-J] —0.188 0. 060 0.049  —0.128 —0.204 —0.257 —0.072  —0.188 —0.180 0
1-S —0.156 0. 057 0.097 —0.172 —0.196 —0.217 —0.093 —0.203 —0.202 0
BC  0.291 0.317% —0.093 0.261%  0.273  0.094 0.093 0.435** 0.44d4"" 4
BCFD(400~1 000) 1-]  0.122 0.378** 0.084 0.302%  0.355°  0.405*  0.535°*  0.063 0. 286" 6
1S 0.091 0.409**  0.150 0.271%  0.363*  0.441** 0.562°*  0.102 0.310* 6
BC  0.256 0.451 0.032 0.182 0.258  0.047  —0.105 0.324%  0.473** 3
EDFD(400~1 000) 1-] 0.321 0.361°* 0.204 0.330%  0.341%  0.565 0. 274 0.089 0.215 5
1S 0.306 0. 383 0.221 0.293*  0.344%  0.578 0.293 0.068 0.231 1
BC  0.054  —0.095 —0.072 —0.029 —0.102 —0.386* —0.348% —0.135 —0.221 2
EDmrd20~440  1-J  —0. 200 0.027 0.075  —0.048 —0.230 —0.229 —0.172  —0.207 —0.231 0
1S —0.159 0.019 0.121  —0.091 —0.219 —0.196 —0.183  —0.217 —0.262 0
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BC  0.071  —0.084 —0.078 —0.040 —0.090 —0.382° —0.341° —0.128 —0.209 2
EDmrd20~480  1-J —0.199 0.029 0.078  —0.069 —0.218 —0.236 —0.151  —0.201 —0.217 0
1S —o. 161 0.023 0.125 —0.111 —0.208 —0.202 —0.164  —0.212 —0.247 0
BC  0.076  —0.078 —0.081 —0.044 —0.082 —0.380" —0.337° —0.124 —0.203 2
EDmrd50~470  1-J —0.199 0.032 0.079  —0.077 —0.211 —0.240 —0.140  —0.198 —0.210 0
1S —0.162 0. 026 0.127  —0.119  —0.202 —0.206 —0.154  —0.209 —0.241 0
BC  0.106  —0.047 —0.092 —0.066 —0.057 —0.370° —0.318* —0.109 —0.186 2
EDmrd90~550  1-J —0.191 0. 049 0.058 —0.115 —0.203 —0.248 —0.091  —0.189 —0. 186 0
1S —0.157 0. 046 0.107 —0.158 —0.194 —0.211 —0.110  —0.203 —0.210 0
BC  0.117  —0.032 —0.088 —0.075 —0.047 —0.367" —0.308° —0.105 —o0.181 2
EDmr510~570  1-J —0.189 0.059 0.048 —0.127 —0.204 —0.255 —0.073  —0.187 —o0. 181 0
1S —0.157 0. 056 0.096 —0.171 —0.196 —0.215 —0.094  —0.203 —0.202 0
BC  0.399° 0.593** 0.584** 0.057 0.216  0.496** 0.118 0.055 —0.112 4
BCm{d640~700 1-J  0.165 0.285*  0.170 0.051 —0.143  0.081 0.264  —0.097 0. 220 1
1S 0.154 0.266%  0.169 0.019 —0.128  0.075 0.232  —0.139 0. 243 1
BC  0.427°*  0.536°* 0.719°* 0.685 0.490* * 0.350°  0.369" 0. 056 0.182 7
BCm{d760~800 1-J  0.131 0.153 0.213 0.377** 0.298  0.100 0.427° % 0.258 0.228 2
1S 0.113 0.151 0.219 0.408**  0.299  0.067 0.435%*  0.271 0. 262 2
BC  0.368" 0.554** 0.576** 0.498"* 0.275  0.184 0.097  —o0.124  —0.147 1
BCmfd760~900 1-J  0.073 0.175 0. 076 0. 235 0.250 —0.083 0.294  —0.027  —0.008 0
1S 0.068 0.163 0. 080 0.237 0.257  —0.095 0. 286 0.010 0.018 0
BC  0.162  —0.015 —0.125 —0.041 —0.132 —0.346° —0.244 —0.127 —0.187 1
EDmid420~440 1-J —0.134 0. 099 0.050 —0.185 —0.276 —0.360* —0.149  —0.210 —0.189 1
1S —0.099 0. 099 0.079  —0.209 —0.264 —0.323" —0.183  —0.240 —0.205 1
BC  0.226 0.156 0.472**  0.589** 0.366*  0.021 0.265  —0.062 0.098 3
EDmid760~800 1-J 0. 004 0.112 0. 265 0.291"  0.229  0.234 0.372" 0.207 0.150 2
1S —0.043 0.130 0.313 0.310°  0.222  0.211 0.368" 0.192 0.176 2
f
Numb o 4 11 4 12 6 18 17 2 4
significance
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Fig. 1 The scatter plots and their correlation coefficients (p<0. 01) between species beta

diversity (y-axis) and hyperspectral beta diversity (x-axis) (n=105)
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Fig. 2 Plots with same species, richness and different abundance showing different

reflectance (R;) and (FD) curves under coverage 23% , 30% and 55%

The gray columns indicate sensitive bands contained in proposed hyperspectral indices
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Detection of Plant Species Beta-Diversity in Hunshandak Sandy
Grasslands Using Hyperspectral Data

PENG Yu' ?*, TAO Zi-ye*, XU Zi-yan®, BAI Lan®
1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing
100081, China

100875, China
2. College of Life and Environmental Sciences, Minzu University of China, Beijing
Abstract Spectral analysis has been increasingly applied to estimate plant species diversity through the world, especially for
biodiversity field. Although spectral variability hypothesis (SVH) has been widely proved in estimating plant alpha diversity for
tropical, temperate, and sub-tropical forests, meadow, steppe and grasslands, however, the performance on beta diversity is
still lack. In this study, we measured the hyperspectral reflectances and plant species diversity indices of 270 plots at a fine scale
(0. 8 meter) in central Hunshandak sandy grasslands of Inner Mongolia, China. 195 plots were used as training data and 75 plots
as validating data. Bray-Curtis dissimilarity index (BC), Strensen index (S) and Jaccard index (J) were calculated to indicate ac-
tual beta diversity. Based on spectral biological features of different plant species, 164 hyperspectral indices were developed and
used to assess plant species beta diversity. Pearson’s correlation analysis and multiple linear stepwise regression were conducted

based on sensitive wavebands to produce hyperspectral models. The hyperspectral indices which high Pearson’s correlation coef-
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ficients will be remained for further tested. Communities with different coverages and richness were also used to test the robust-
ness of proposed models. By comparing the stability of hyperspectral indices under different communities, the indices with high
stability is remained for validation by 75 plots. Results demonstrated that BC, Euclidean distances of first-order derivation values
between 400~1 000 nm, and BC of 760~800 nm could accurately estimate species beta diversity. BC can be accurately estimated
by hyperspectral indices, since they were both calculated as parameters of the distance between plots. The Jaccard and Sérensen
indices were hardly estimated, it is hard to find the suitable wavebands or other parameters in spectral data to replace the “com-
mon reflectance” between pairwise plots. This study promotes the development of methods in assessing plant species beta-diver-

sity using hyperspectral data.

Keywords Hyperspectral indices; Beta-diversity; Plant diversity; Sandy grasslands; Fine scale
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