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Abstract; [ Objective] The water and sediment changes in small and medium-sized rivers under the influence
of human activities were analysed to provide scientific support for soil and water conservation and waterway
water and sediment management in the watersheds. [ Methods] The influence of landscape patterns on water
and sediment changes in the basins was analysed based on water and sediment data and land use of the Nanliu
and Qinjiang River basins from 1965 to 2021 using the landscape index, water-sediment mutation test, and
other methods. [ Results ] @ Runoff and sediment transport in the Nanliu and Qinjiang River basins showed a
gradual downward trend. The decreasing trend of sediment transport was more evident than that of runoff,

and sudden change points in both runoff and sediment transport occurred in the 00s of the 21st century. @ The
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proportion of forestland in the Qinjiang River basin increased from 38% in 1990 to 41.6% in 2020, and the transfer
area of cultivated land to forestland in the Nanliujiang River gradually increased. The policy of returning
farmland to forests was effective, and the water-sediment change also showed a trend of gradual reduction.
@ The water-sediment changes in the two watersheds were negatively correlated with the degree of landscape
fragmentation and positively correlated with the degree of patch aggregation. [ Conclusion] In general, the
land-use change within the Nanliu and Qinjiang River basins remained stable, and the water-sediment change
was more obviously affected by land-use change; therefore, the relevant departments should strengthen the
protection and management of eco-lands. Excessive interference of landscape patterns by human activities

should be avoided, and landscape spatial configurations should be rationally planned to prevent soil erosion.

Keywords: Beibu Gulf; water and sediment change; land use; landscape pattern
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Table 1 Landscape pattern indexes
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Fig.4 Water-srdiment relationships in Qinjiang River basin
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Fig.6 Land use area type statistics of Qinjiang River and Nanliu River basin
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Fig.7 Land use transfer matrix of Qinjiang River and Nanliu River basin
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Table 3 Landscape pattern indexs of Qinjiang River basin

AR NP PD LPI LSI PAFRAC CONTAG COHESION DIVISION SHDI
1990 2 054 0.809 3 38.583 4 39.917 2 1.417 3 57.045 6 99.782 0 0.842 1 1.159 8
2000 2 059 0.811 3 37.451 4 40.039 7 1.416 8 56.663 5 99.773 4 0.850 7 1.171 1
2010 2 068 0.814 8 37.327 6 40.457 1 1.406 6 56.482 0 99.774 4 0.851 5 1.174 8
2020 2 141 0.843 6 20.629 8 41.794 3 1.416 7 55.087 9 99.663 5 0.929 6 1.209 9
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Table 4 Landscape pattern indexs of Nanliu River basin
A0y NP PD LPI LSI PAFRAC CONTAG COHESION DIVISION SHDI
1990 5 449 0.586 4 36.027 2 67.357 4 1.476 0 66.563 0 99.867 0 0.836 0 1.000 9
2000 5418 0.583 1 34.659 6 68.060 2 1.479 5 66.688 9 99.862 8 0.845 6 0.995 6
2010 5331 0.573 7 19.131 6 69.104 6 1.500 3 66.409 8 99.827 4 0.906 9 1.002 7
2020 5 442 0.585 7 19.072 0 69.944 8 1.491 1 65.705 0 99.824 8 0.908 4 1.024 9
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Fig.8 Redundancy analysis of water-sediment changes and landscape pattern indices in Nanliu and Qinjiang River basins (RDA)
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