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Abstract: Natural rubber, a crucial industrial raw material worldwide, and a significant part of the income for Laotian
farmers, is influenced by alternative planting policies and fluctuations in rubber prices. Aaccurate and rapid monitoring
of local artificial rubber plantation is of crucial significance for promoting the sustainable development of the rubber
industry. Most research has focused on the extraction of rubber plantation information in small areas, typically utilizing
single or dual-temporal image classification, which fails to capture the long-term expansion characteristics of rubber
forests. To investigate the long-term, large-scale expansion features of rubber plantation, this study selected a continu-
ous thirty-year Landsat time series imagery from 1990 to 2020. The LandTrendr algorithm was employed to extract
changes in rubber plantation across Laos over the three decades. International rubber futures prices and terrain data were
also utilized for spatiotemporal change analysis. The selected feature combination, after optimization, can better extract
rubber forest distribution. The overall accuracy of rubber forest distribution extraction in 2020 was 89.85%, with a
Kappa coefficient of 0.82, revealing Laos’ rubber plantation area to be 321 000 hectares in 2020. The overall accuracy of
rubber forest expansion change monitoring using the LandTrendr algorithm and secondary classification was 92.44%,
with a Kappa coefficient of 0.82. The expansion of artificial rubber forests in Laos was closely related to the rubber
futures market. Through terrain factor analysis, it is deduced that rubber forests are suitable for planting in low-altitude,
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gently sloping, and sunny areas. This study effectively monitors changes in rubber forests at the national level over an

extended period, providing valuable data support for the development of the rubber industry and policy control.
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Tab. 1 LandTrendr algorithm parameterization
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Tab. 2 Elevation classification criteria

245 Grade WK Altitude/m
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3 750~1000
4 >1000
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Tab. 3 Slope grading criteria
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Tab. 4 Criteria for grading slope
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Fig. 1 Ranking of feature importance
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Tab. 5 Classification accuracy evaluation

EisRan I AR e

X VSN

AAORS B

. Kappa
Index Rubber Forest Cropland Built-up Water Overall acuracy/%
FH RSB/ % 88.38 90.53 82.20 94.44 100.00 89.85 0.82
A7 EAEE % 85.20 93.71 70.23 92.25 96.97
x 6 BEMELEIEREITMG
Tab. 6 Assessment of the accuracy of mapping changes in rubber forests
#31 R PR SRS Kappa
Classification Producer accuracy/% User accuracy/% Overall accuracy/%
A4k 96.47 92.44 0.82
A2 91.27
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The above figure shows the change area map, and the following figure
shows the corresponding change details.
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Fig. 3 Detailed map of rubber forest changes
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Tab. 7 Distribution of rubber forest plantations by
province in Laos

B FhE i X Planting area/hm’ AL IR
Province 2020 1990 Areg °fva§ia'
tion/hm

[Tpr$sES 9 656.64 3462.21 6 194.43
WA 26 325.55 12 391.84 13 933.71
W HLIRTER 27 152.87 8612.51 18 540.36
i ELgE 23237.90 5628.23 17 609.67
IR RSy 6142.32 3302.73 2 839.59
HEA 20 233.98 4775.58 15 458.40
WEIEA 35227.90 13 959.82 21 268.08
Ei e EUEE Ty 21 580.31 12 652.22 8 928.09
52 R 25130.93 18 751.07 6379.86
ESUEiE 27 016.84 18 754.48 8262.36
JUEDAEE ) 12 900.60 1 683.99 11216.61
WIEEES 26 390.29 1945.75 24 444.54
VIE 4] 7698.27 1 048.80 6 649.47
VB B 14 392.15 11611.96 2780.19
IE ) 27258.83 8 893.43 18 365.4
[ig) 9141.48 3923.19 5218.29
Ny 1 688.76 350.73 1338.03
At 321175.62 131 748.54 189 427.08
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EREIRE . 2R R TR (8 4).
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