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Extraction of tea plantation area information based on random forest algo-
rithm and multi-temporal Sentinel-2 image data
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Abstract: Tea plant is an important woody cash crop in China, and timely and accurate acquisition of the planting
area and spatial distribution of tea plants is of great significance to regional agricultural economic development. In this
study, Langxi County in Anhui province was taken as the study area. Firstly, the temporal spectral characteristics of tea
trees, wheat and Photinia fraseri were analyzed. Secondly, based on the Sentinel-2 image data of three phases, spectral fea-
tures , water index and vegetation index features, red edge index features and texture features were extracted to form a multi-
temporal feature variable data set, and six feature variable combination schemes were set up. The random forest algorithm

was used to compare the extraction accuracy of tea tree

7S B 5 .2023-11-10 planting areas, and the suitable combination scheme of
HeTE . FEE T A0 L H R H (2023YFB3905801) characteristic variables was selected. Finally, the tea tree
VEBE AN B RT(1998-) , T, Bt M B g A, BB o2, B FgE planting area in Langxi County was extracted based on the
5 18] AR AR, (E-mail ) 20211210039 @ nuist. edu. suitable combination scheme of characteristic variables.
cn The results showed that on the basis of spectral feature var-

BIRAEE . 5, (E-mail) xieyong@ nuist.edu.cn iables, the fusion of water index and vegetation index fea-
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tures, red edge index features and texture feature variables could effectively improve the extraction accuracy of tea planting

area information. Among them, red edge index features had the best effect on improving the extraction accuracy of tea plant-

ing areas, followed by water index and vegetation index features. The classification effect of the feature variable combination

based on the random forest-average accuracy reduction algorithm ( RF-MDA) was the best, the overall classification accura-

cy was 94.95% , and the Kappa coefficient was 0.934 8, indicating that the feature variable optimization could effectively

retain the important feature recognition feature variables and avoid the influence of redundant information on the classifica-

tion results. In summary, based on the random forest algorithm and the multi-temporal Sentinel-2 image data of tea trees,

the high-precision extraction of tea planting area information in Langxi County can be realized.
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Table 1 Statistics of Sentinel-2A image band information

Wi Bt H P (nm) IR (m)
B1 (iR B) 443 60
B2(#EWB) 490 10
B3( 4B ) 560 10
BA(LT%EL) 665 10
B5 (THBELLINE B 1) 705 20
B6(HEBLLTN B 2) 740 20
BT(HIRELL B 3) 783 20
B8( Tiir UL LI B 842 10
BBA(ZEFITLLAMNBEL ) 867 20
BY (KRB 945 60
B10( &= E) 1375 60
BUL(fEWHLaHM 1) 1610 20
B12( ket 2) 2 190 20

R2 BEREERBIERERH

Table 2 Sample area information and data collection date

FEX FEX R/ R EHIA(F-H-H)
INFE 60 mx60 m  2023-01-10,2023-02-27 .2023-03-28
2023-05-01
AR 60 mx60 m  2023-01-09 ,2023-02-27 2023-03-28 .
2023-05-01 ,2023-06-09
P30 60 mx60 m  2023-01-09 ,2023-02-27 .2023-03-28

2023-05-01 ,2023-06-09
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Table 4 Eigenvalue selection test scheme design
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Fig.2 Measured spectral reflectance curves
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Table 5 Accuracy of surface vegetation classification in the study area

04  Kppa Bt bty R I ik At Wt
(%) B PA(%) UA(%) PA(%) UA(%) PA(%) UA(%) PA(%) UA(%) PA(%) UA(%) PA(%) UA(%)

pES

1 91.97 0.8961 9584 8542 9557 87.39 9239 9235 9386 99.66 85.50 96.15  87.75 91.16
2 9246 09023 96.70 89.78  96.48 8558 93.62 92.87 96.18 99.72 8548  96.57  90.69 97.85
3 91.84 0.8946 96.35 87.96  95.15 86.37  92.69  94.81 9544  99.36  83.49 97.49  91.17 97.78
4 92.49 0.9028 95.18 88.57  95.23 87.09 9256 9299 97.22  99.33 85.24  96.62  90.85 92.62
5 92.80 09067 96.06 92.03 97.01 8599 9320 91.38  96.35 99.42  84.21 97.77  92.44 97.81

6 94.95 0.9348 93.68 9495 9375 97.76 93.07 9595 97.20 99.51  96.65 93.72 88.46  98.41
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