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Object-oriented tea plantation extraction based on GEE: The case of Shuangjiang County, a
typical hilly mountainous area in the subtropical monsoon region of south China

TANG Xuejie"*, WEI Yangiang"’, LUO Dongliang’, WANG Penglong’, WANG Bao®, GAO Feng'
(1. Key Laboratory of Remote Sensing of Gansu Province, Northwest Institute of Eco-Environment and Resources,
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China; 3. State Key Laboratory of Frozen Soil Engineering, Northwest Institute of Eco-Environment and Resources,
Chinese Academy of Sciences, Lanzhou 730000, Gansu, China; 4. Lanzhou Information Center, Northwest Institute of
Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, Gansu, China)

Abstract: Scientifically understanding the spatial distribution of tea plantations is important for preserving the ecological
environment and maintaining the sustainable development of agricultural economics. Using the Google Earth Engine with
Shuangjiang County, a typical hilly and mountainous area in the subtropical monsoon zone in southern China, Sentinel-2

remote sensing image data were used to construct spectral, vegetation index, texture, and topographic feature sets and
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combined with the simple non-iterative clustering and machine learning algorithms [Random Forest (RF) and Support Vector
Machine (SVM)] to realize the object-oriented extraction of the tea plantation. This was compared to pixel-based extraction
methods for accuracy. Results indicate that, compared to pixel-based methods, object-oriented extraction demonstrates
superior performance and higher accuracy in tea plantation extraction. Regardless of whether pixel-based or object-oriented
extraction was employed, the RF algorithm outperformed the SVM algorithm. The object-oriented RF method yielded the
highest accuracy at 94.9%, a producer accuracy of 86.5%, and an accuracy of 84.2% for tea plantation extraction. This
underscores the favorable application advantages and potential of the object-oriented approach and RF algorithm in remote

sensing monitoring and extraction of tea plantations. These results can serve as a reference for identifying tea plantations in

similar hilly areas and provide decision support for local tea tree cultivation and management.

Keywords: Google Earth Engine; tea plantation; object-oriented extraction; Shuangjiang County
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Figure 5 Tea plantation extraction results
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Table 2 Accuracy of tea plantation extraction

tEMethod R PP BHE Kappa 7l
Producer accuracy/% User accuracy/% Overall accuracy/% Kappa coefficient
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Pixel-based -y g Support vector machine 70.2 78.7 87.9 0.34
fifnts  PEPLARA Random forest 86.5 84.2 94.9 0.93
Object-oriented 3 & 5 5|, Support vector machine 86.4 82.1 93.6 0.92
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Figure 8 Distribution of tea plantations in each township

100
90 r —
80
70
60
50
40
30

Sl

MEE ANZ e RS iz g
Mengku Bangbing Mengmeng Dawen Mangnuo Shahe

Z4H Town

B9 BN LESHHEXEER

Figure 9 Area of tea plantations distributed in each township
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Table 3 Significance of differences in the classification results of different methods

T
Method

HTBI-XHRFREH(SVM)

Pixel-based-support vector machine

TR IT-FEHLAR R (RF)

Pixel-based-random forest

HI )% 5:-SVM
Object-oriented-SVM

#:+14 JC-RF Pixel-based-RF
T [7] % % -SVM Object-oriented-SVM
[ [A] X} % -RF Object-oriented-RF

0.68
443
13.55"

6.47
15.87

0.92

* P <<0.05.
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Figure 11 Area of tea plantations distributed at different slopes
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