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Assessment of plant species alpha diversity in central Hunshandak Sandland,

China based on field surveys and hyperspectral data
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Abstract; Fast and nondestructive methods for assessing plant community species diversity are topics of great scientific
interest and concern to ecologists worldwide. Hyperspectral data, which have the advantage of hundreds of spectral
wavebands and multiple spatial scales, have huge potential for assessing plant species diversity. However, identifying the
most sensitive wavebands is still a challenge. In this study, we measured the hyperspectral data and plant diversity indices
of 120 samples from sandy grasslands in central Hunshandak Sandland, Inner Mongolia, China. Ninety plots were used as
training data and thirty plots as validating data. After pre-processing, sensitive wavebands were selected using Pearson’s
correlation analysis, principle component analysis (PCA), and experienced selection. Multiple linear stepwise regression
(MLSR) was conducted based on sensitive wavebands to produce hyperspectral models. The results demonstrated that the
regression models based on PCA bands could accurately estimate the Pielou (r=0.65""), Simpson (r=0.49"" ), and

Shannon-Wiener indices (r=0.40" ). Communities with different coverages were also used to test the robustness of proposed
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models based on PCA bands. We propose that the Simpson, Shannon-Wiener, and Pielou indices, widely used as indicators
of plant species alpha diversity, can be precisely estimated by hyperspectral indices at a fine scale. Community complexity
and coverage can substantially affect the accuracy of estimating plant diversity. First-order derivations of vegetation
reflectance can reduce environmental noise, water absorption disturbance, and reflect differences among species, hence
greatly improving the estimation accuracy. This study promotes the development of methods in assessing plant community

diversity using hyperspectral data. Based on the results of this study, future study topics are also suggested.
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Table 1 The vegetation communities parameters of eight study locations
. . 1 H 164 FEJ7 P34 3
R R T
. . . Average H at Average cover at
Sample location code ~ Dominant species
plot level plot level
1 VD8 (Artemisia desertorum) , Vb K (Ajriophyllum squarrosum) 0.783 6.223
2 VPE (Artemisia desertorum) V&7 (Artemisia frigida) 1.262 15.051
3 VD8 (Artemisia desertorum) , VK¥E (Agropyron cristatum) 1.836 36.113
4 Jii BEE B ( Blysmocarex nudicarpa) ,37T5 ( Calamagrostis epigeios ) 2.272 47.783
5 0 (Artemisia desertorum) #3708 (Artemisia halodendron) 0.575 5.076
6 VD (Artemisia desertorum) V&7 (Artemisia frigida) 0.832 12.334
7 KEREL ( Chenopodium glaucum) , VK. ( Agropyron cristatum) 1.755 31.675
8 Jiil B E 5L ( Blysmocarex nudicarpa) , W85 ( Elymus dahuricus) 2.063 44.806
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Table 2 The sensitive wavebands which significantly related to plant diversity

ZHAERREL L E AR B K/ nm
Diversity indices The significantly related wavebands and ranges

377—383, 388—392, 398—405, 409—427, 433—515, 521—525, 530—591, 602—627, 629—631, 634—

YIFERE R 644, 647—655, 659—666, 671—674, 687—689, 692—749, 752—756, 775, 776, 778, 779, 805—809,
richness 824, 825, 827, 828, 837—840, 844—847, 885—889, 901—907, 920, 922, 942, 943, 972, 973,
1013, 1014
412, 413, 415, 421, 434, 454—456, 463, 464, 474, 475, 481, 491, 498, 504, 508—510, 520, 521, 523,
Shannon-Wiener 541 H 524, 532, 535, 589, 590, 623—625, 631, 632, 662, 669, 670, 764, 790, 792—794, 823, 829—830,
Shannon-Wiener index 845, 846, 887, 888, 892, 893, 906, 909, 927, 940, 965—967, 972, 973, 990, 991, 1001—1002,
1020—1021

401, 402, 408—413, 454—456, 508, 509, 631, 632, 651, 653, 662, 663, 669—671, 681, 682, 688—
690, 792—794, 809, 810, 829, 835, 848, 892, 893, 908, 923, 924, 966, 967, 972, 973, 991, 998,
1019—1021

Simpson 5% D
Simpson index

378—380, 387—392, 399—406, 410—414, 416—420, 425—427, 435—439, 442—446, 448—453, 457—

Pielou 5% E 467, 476—487, 493—499, 511—515, 518—520, 530—532, 536—539, 543—587, 603—617, 630—656,
Pielou index 659—666, 668—673, 687—756, 793—795, 799—801, 806—810, 907—909, 920—928, 965—967,
1019—1021
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Fig.2 The weight coefficients of sensitive wavebands in the first and second principle components
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Fig.4 The FD curves of four kinds of sandy dunes, and the Pearson’s correlation coefficients between filed measured alpha-diversity
indices and predicted values based on selected wavebands through correlation, PCA and empirical method, respectively
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