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Abstract: [ Objective] To address the low efficiency of manual surveys and limited scale adaptability of existing
remote sensing techniques in bund extraction, a multi-source data coordinated extraction framework of ‘macro-
identification and micro-extraction’ was constructed in order to enhance the accuracy and efficiency of farmland
bund identification and parameter estimation. [ Methods] At the county scale, satellite remote sensing imagery and

digital elevation models (DEM) were used to develop a feature interpretation method for bunds (stone and soil

75 B 81 : 2025-08-23 &8 B #3:2025-10-30 R A B#:2025-11-03

BRENTE - 51 PRI R 2 1 2 3 U2 A A 0 H = J3E XAl BEL A% ML 5 7K = R AR R AR A58 " (BWLJ2023012)

F—1EH 3 ER(2000—) , & COUED , DU 95 B, W 0F 58 A, WF 28 07 1) o H 342 0 5K 44+ . Email: bambilew@foxmail.com
BEMEE:BAQ7—), BOUE , WA EEE A W+, #8, EorE S, 22N EH M 5K - AR5 . Email:

wei_jie@mails.ucas.ac.cn,



2l G A4 < AN T 25 1] RS2 B ol 8 2 B O vk K HG o0 A AT 215

bunds) and to analyze distribution response of bund types to terrain. At the small watershed scale, UAV -derived
digital orthophoto maps (DOM) and digital surface models (DSM) were fused to extract geometric parameters of
bunds, such as bund length, bund width, bund height, and bund coefficient. Additionally, the extraction accuracy
was evaluated using deviation error (DE) , coefficient of determination (R*) , and root mean square error
(RMSE) , and linear regression models between measured and inverted values of geometric parameters were
constructed. [ Results] D Satellite remote sensing imagery demonstrated strong applicability for the identification
and characterization of farmland bunds at the county scale. Validation in the Xiaziling small watershed indicated
that recognition accuracies for both the number and area of bunds exceeded 91%. At Zhongxian County of
Chongqing City, the total number of farmland bunds exceeded 300 000, with a total area of approximately 8 km”
and a bund coefficient of about 3% . @ UAV imagery enabled high-precision extraction of bund parameters at the
watershed scale, with absolute deviations of less than 2 m for bund length, 0.1 m for bund width, 0.3 m for bund
height, and 2% for the bund coefficient. The extraction accuracy ranked as follows: bund length > bund width >
bund height > bund coefficient, with soil bunds exhibiting higher extraction accuracy than stone bunds across all
parameters. The parameter regression models showed good fit (R* mostly above 0.78), and RMSE was controlled
within 1.6. @ At Zhongxian County, bunds were primarily distributed within elevation ranges of 300~600 m and
slope ranges of 6°—15°, showing a trend of *first increasing and then decreasing’ with increasing elevation and
slope. Soil bunds had a wider distribution compared to stone bunds. Bund patches in valley areas had larger areas
and higher numbers, while those in mountainous areas showed higher density but fragmented distribution.
[ Conclusion] The developed multi-source remote sensing coordinated method is suitable for the identification of
bund distribution patterns at the county scale and for fine parameter extraction at the small watershed scale. The
regression models can effectively estimate key bund parameters.

Keywords: farmland bunds; multi—source data; parameter extraction; distribution characteristics; Zhong—
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Fig.1 Distribution of farmland bunds at study area
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Table 1 Typical interpretation features of stone bunds and soil bunds in remote sensing images at different scales
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Fig.2 Schematic diagrams of geometric parameter extraction of farmland bunds
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Table 2 Statistical comparison of number, area and length of farmland bunds in small watersheds
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Fig. 3 Comparison of geometric parameters of typical farmland bunds under different measurement methods
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Table 3 Deviation statistics of geometric parameter

extraction results for typical farmland bunds
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Fig.6 Variation trends of landscape indices of farmland bunds under terrain factors in Zhongxian County
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