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Fig.3 Typical plants in unmanned aerial vehicle images and their actual photos
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Fig.4 Distribution map of verification sampling points

HIFHR o ISBLRIAERT 22 BE RE 01 B AR X 25 152 #48
HAXH K, AR 23990 0.853 6.0.277 8 F10.846 9.
AT AL, PR SR R N SR R 2 B A )
2 LR A 88 BN E R (BT
REZEMY B, A 5 BRI AR B A o, DRk, 7R
YNGR 2GRN EERL ST PR

Simpson % £ P4 48 FO6t T & 4 B 5 N UK,
Shannon-Wiener £ AR 5 MM F= 8 BEI L R
% V). Simpson 2 1% Fi5 FW AR N 0, i
BN Q-1 Fh 8 50 B AR HE Y B 7% Shannon-
Wiener 2 #£ P38 5UE — M AE 1.5~3.5 2 0. 115
g5 IR, SRR N A P BT (1) Simpson 2 FEPE 4R
#0°N 0.541, Shannon-Wiener % F£ 14 #5 £ N 1.237,
BRI 78 2 AT WA .
22 A ANEGBBENRFMEDEES
M
221 RRMAM S ET R KR

7E ENVIS.3 8 v, e £ [F] B FE AR X 33, K

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



134 RZL A5 T NATLRE R BT U] rl B PREM R A 22 R PR 7T 21

®1 EYEERS D EMEMEEN S E AN EE A E M ERE

Table 1 Relative abundance, coverage, frequency and importance values of various plants in plant investigation quadrats
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Fig.5 Classification results of the plants at sampling site using methods of maximum likelihood estimate (a),

artificial neural network (b), object-oriented (c), and random forest (d)
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Table 2 Classification accuracy of the ground objects using 4 methods
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Table 3 Confusion matrix of classification result using artificial neural network
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Table 4 Relative coverage, frequency and importance values of various plants obtained from unmanned

aerial vehicle images
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Fig.6 Spatial distribution map of plant diversity indexes using classification data from unmanned aerial vehicle images
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Diversity of Plant Community in Flood Land of Henan Section of the Lower
Yellow River based on Unmanned Aerial Vehicle Remote Sensing

ZHU Honglei’, HUANG Yanwei', LI Yingchen'?, YU Fei'?, TU Tianshuang', WANG Wei',
ZHANG Yuanpei', LI Jiali', LUO Yizhe'
(1. College of Life Sciences, Henan Normal University, Xinxiang 453007, Henan, P.R.China; 2. Research Center for Ecological
Management and Protection of the Yellow River Basin, Henan Normal University, Xinxiang 453007, Henan, P.R.China)

Abstract: Periodic agricultural activities and flow- sediment variation have significantly changed the plant
community structure in the lower reaches of the Yellow River. The rapid and accurate acquisition information
of plant community diversity can provide important reference and basis for ecological protection and
management of the Yellow River Basin. In this paper, the typical flood plain area of Henan section of the
lower reaches of the Yellow River in Yuanyang county, Henan province was taken as the research area. The
multispectral images of the study area were obtained by remote sensing platform of the unmanned aerial
vehicle (UAV). The classification accuracy of plant species in the flood land using 4 kinds of automatic
methods was evaluated. Then, relative coverage, relative frequency, important value and the spatial
distribution information of Simpson and Shannon- Wiener diversity indexes of the plant community in the
study area were obtained. The results showed that multispectral remote sensing by UAV could accurately
obtain the uncovered plant species distribution information in the lower reaches of the Yellow River. The
optimal remote sensing classification and extraction method was neural network classification method, with
the overall classification accuracy and Kappa coefficient of 61.42% and 0.52 respectively. The monitoring
method of plant community diversity based on UAV remote sensing could obtain the spatial coverage of
diversity indicators. The evalucated values of Simpson and Shannon-Wiener diversity indexes were basically
consistent with those by the field survey. The investigation of plant community diversity based on UAV

remote sensing is an effective way for investigation of the plants in the wetlands.

Keywords: flood land; plant community diversity; unmanned aerial vehicle remote sensing; Henan section of

the lower reaches of the Yellow River



