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Abstract: [ Objective] The topographic characteristics of abandoned farmland in mountainous areas were
analysed in order to provide a scientific reference for regional land resource management and sustainable

agricultural development. [ Methods ] Taking Wushan County of Chongqing City as the research area, this
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study used Landsat TM/ETM-+ /OLI and Sentinel-2 data on the Google Earth Engine (GEE) cloud platform
and adopted decision tree and time series normalised difference vegetation index (NDVI) change detection
methods. We extracted and analysed abandoned land information from the study area from 2017 to 2021.
[Results] @ From the perspective of time series characteristics, the area of abandoned land in the study area
showed an overall upward trend; the increase from 2017 to 2021 was 2 123.50 hm?, with a growth rate of
19.61%, and the curve shape within the interval showed a “W” shaped characteristic. Spatially, abandoned
land was regionally dispersed and locally concentrated. It was mainly distributed along the direction of the
water system, significantly concentrated on both sides of the river, and surrounded by sloping farmlands.
@ The abandoned land in the study area was distributed differently across different elevation and slope zones.
The abandoned land was concentrated at elevations below 1 000 m and slopes within a range of 5°~20°. In
areas with an elevation below 1 500 m, the area of abandoned land and rate of abandonment showed a pattern
of “first increasing and then decreasing,” reaching the highest point in 2019; in areas with an elevation above
1 500 m, the area of abandoned land and the rate of abandonment showed a pattern of “first decreasing and
then increasing” over time. The law of “increase” reached its lowest value in 2020. ® The distribution index
of abandoned land under different terrain levels was continuously decreasing, and the distribution index of
terrain gradients 1 and 2 was greater than 1, indicating the dominant area of abandoned land. [ Conclusion ]
The combination of a decision tree and NDVI time series change detection methods can accurately identify
abandoned land with a recognition accuracy of 83.59%.

Keywords: abandoned farmland; decision tree; normalised difference vegetation index (NDVI) time series;

remote sensing; Wushan County of Chongqing City
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Table 2 Statistics of abandoned land area in Wushan County of Chongqing City from 2017 to 2021

A0y 2017 4 2018 4 2019 4 2020 4 2021 4F
4 57 b 1w B/ hm? 10 827.26 9 849.21 15 285.87 7 622.09 1 2950.76
A Hb 1A A/ hm? 77 388.20 77 199.55 74 485.84 73 438.11 73 197.15
MR TR/ % 13.99 12.76 20.52 10.38 17.69
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Fig.5 Spatial distribution of abandoned farmland in Wushan County of Chongqing City from 2017 to 2021
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Table 3 Statistics of abandoned land elevation change in Wushan County of Chongqing City from 2017 to 2021

. 2/ m
Ay Ei=kN - -
0~500 500~1 000 1 000~1 500 1 500~2 000 2 000~2 663

A 3106.5 4 269.84 3 033.25 390.97 14.06
2017 P 28.69% 39.44% 28.01% 3.61% 0.13%
P, 13.84% 11.66 % 19.71% 15.29% 6.01%
A 4191.29 4 452.52 1 075.31 114.67 7.83
2018 P 42.55% 45.21% 10.92% 1.16 % 0.08%
P, 18.79% 12.25% 6.92% 4.31% 3.43%
A 6 444.61 7 160.09 1 495.41 166.97 7.29
2019 P 42.16% 16.84% 9.78% 1.09% 0.05%
P, 29.70 % 20.56 % 9.88% 6.43% 3.51%
A 3 368.78 3191.98 960.15 94.24 5.99
2020 P 44.20% 41.88% 12.60% 1.24% 0.08%
P, 15.92% 9.39% 6.30% 3.47% 2.83%
A 4721.72 5 485.15 2 421.03 293.72 16.77
2021 P 36.46 % 42.35% 18.69% 2.27T% 0.13%
P, 22.30% 16.21% 15.98% 10.84 % 8.36 %
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Table 4 Statistics of slope change of abandoned land in Wushan County of Chongqing City from 2017 to 2021

~ WRE /()

i $5 5 - =
0~5 5~10 10~15 15~20 20~25 25~79
A 708.873 9 1 744.326 2 410.268 2357.659 1751.77 1 837.193
2017 P 6.55% 16.11% 22.26% 21.78% 16.18% 16.97 %
P, 14.84% 14.21% 12.74% 12.88% 14.65% 16.73%
A 718.75 1677.88 2 367.19 2 260.75 1514.10 1 299.99
2018 P 7.30% 17.04% 24.03% 22.95% 15.37% 13.20%
P, 15.07% 13.69% 12.53% 12.39% 12.72% 11.86 %
A 989.56 2 496.23 3 809.58 3 738.87 2 364.76 1 869.96
2019 P 6.47% 16.33% 24.92% 24.46 % 15.47% 12.23%
P, 21.01% 20.74% 20.68% 21.15% 20.75% 18.38%
A 610.45 1 388.62 1 908.01 1 756.45 1107.02 846.19
2020 P 8.01% 18.22% 25.03% 23.04% 14.52% 11.10%
P, 13.25% 11.74% 10.54 % 10.09% 9.87% 8.36%
A 934.40 2 238.46 3 220.85 3 089.27 1 980.93 1470.08
2021 P 7.21% 17.28 % 24.87% 23.85% 15.30% 11.35%
P, 20.35% 18.99% 17.84% 17.80% 17.74% 14.59%
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Fig.6 Distribution index of abandoned land under
different terrain gradients in Wushan County of
Chongqing City from 2017 to 2021
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