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Biomass distribution law of winter wheat in mining-affected area based on
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454003, China)
Abstract: In order to monitor the scope and extent of cultivated land damage caused by coal mining, the relationship
between surface subsidence and vegetation growth was explored, and winter wheat planted in Xinzheng, Henan Province
was selected as the research object. Unmanned Aerial Vehicle(UAV)laser radar combined with RTK technology was used
to monitor coal mining subsidence, and the accuracy of surface elevation and subsidence data was verified. Vegetation in-

dices and texture features were extracted based on UAV multi-spectral images, and Pearson correlation analysis was used
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for screening. Biomass inversion models were constructed using decision tree regression (DTR), random forest regression
(RFR), and support vector regression (SVR) based on field-synchronous biomass data. The best model was selected based
on the coefficient of determination (R®) and root mean square error (RMSE). The final spatial distribution inversion res-
ults of winter wheat biomass in the study area were obtained. The results show that: (1) The selected vegetation indices and
texture features were significantly correlated with biomass, and the combination of vegetation indices and texture features
as input variables achieved the highest estimation accuracy. The SVR model had the highest prediction accuracy. @ Bio-
mass in regions III (414-661 g/mz) and IV (662-822 g/mz) accounted for 66.4% of the total, indicating that most samples
concentrated in the middle and high biomass range. The area with wheat biomass below 414 g/m” accounted for 25.93%,
indicating that vegetation growth was severely affected by mining. 3) Under the influence of mining, a significant negat-
ive correlation was found between the subsidence value from the regreening to the jointing stage and the biomass of winter
wheat at the jointing stage. The biomass of winter wheat decreased with the increase of subsidence values. When the sub-
sidence of winter wheat from the regreening stage to the jointing stage exceeded 2.1 m, the biomass grade was grade I. The
results of the study provide an important basis for the development of precise land reclamation and ecological restoration

strategies and provide technical support for enhancing arable land production capacity in the coal-grain composite area.
Key words: mining influence; surface subsidence; vegetation growth; winter wheat; UAR sensing; biomass inversion
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Table 2 Statistical characteristics of winter wheat biomass at jointing stage

FE B A g - m?) BRAH(g - m?)
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48 599.98 1010.75

211 278.62 40.21
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Fig.2 Subsidence of winter wheat from regreening stage to jointing stage in the study area
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Table 3 Calculation formula of vegetation indices for winter wheat biomass inversion
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Table 4 Texture feature and its calculation formula
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Table 5 Comparison of RTK data of surface subsidence observation points and point cloud data

) SRR iR 22 /m SRR iR 22 /m
S 5 2 - -
RTK%E M BAE W RTK%E JPay & W
1 124.664 124.564 9 0.099 1 124.482 124.436 4 0.045 6
2 122.020 122.0510 -0.0310 121.732 121.746 0 -0.014 0
3 118.225 118.205 1 0.0199 115.529 115.553 5 -0.024 5
4 111.922 111.876 0 0.046 0 110.900 110.839 1 0.060 9
5 111.396 111.4296 -0.033 6 111.166 111.126 5 0.039 5
6 111.629 111.649 7 -0.020 7 111.517 111.519 4 ~0.002 4
7 110.279 110.299 6 -0.020 6 110.245 110.223 8 0.0212

F 6 HRIFEWN S RTK $IBS S ZEHE TREXLL
Table 6 Comparison of subsidence values between RTK data

of surface subsidence observation points and point cloud data

W i4S  RTKEGE2:/m  DEMERE2/m  FUMEHIRE/m
1 0.182 0.128 0.053 5
2 0.288 0.305 -0.017 0
3 2.696 2.652 0.044 4
4 1.022 1.037 -0.014 9
5 0.230 0.303 -0.073 1
6 0.112 0.130 -0.0183
7 0.034 0.076 -0.041 8
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Fig.3 Correlation analysis between vegetation indices and biomass
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Fig.4 Correlation analysis of bands and biomass
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Table 7 Correlation analysis of texture features and biomass
) i Bt (Band)
SUHRFAE
W (Blue) £(Green) 2T (Red) 211 (RedEdge) LT AMNNIR)
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HOM 0.50%* 0.20 0.61%* 0.44% —0.55%*
CON —0.50%* -0.18 —0.61%* —0.44%% 0.54%*
DIS —0.50%* -0.18 —0.61%* —0.44%% 0.55%*
ENT —0.53%%* -0.22 —0.68** —0.45%* 0.66**
SEM 0.53%* 0.21 0.68%* 0.46%* —0.63%*
COR 0.48%* 0.16 0.67** 0.46%* —0.09
W P RIRFEP < 0.05, P <0.017K V-3 HHE,
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Fig.5 Relationship between predicted and measured biomass values for each model
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Fig.6 Biomass inversion map of winter wheat at jointing stage based on support vector model
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Table 8 Biomass classification of winter wheat inversion

based on SVR model
R EH (g - m) 5 He/%
1 0~361 14.63
il 362~414 11.30
m 415~661 21.21
v 662~822 45.19
v =823 7.67
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Fig.8 Winter wheat biomass and surface subsidence values
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