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Abstract

The fertile black soil in Northeast China plays a pivotal role in ensuring the nation’s food security,
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making it a cornerstone of China’s agricultural stability. In the black soil region of Northeast China,
research on sediment connectivity is still in its nascent stages. Taking Baiquan County as the re-
search area, by integrating data such as the Digital Elevation Model (DEM) and the Normalized Dif-
ference Vegetation Index (NDVI) of Baiquan County and calculating the magnitude of the sediment
connectivity index (IC), the spatio-temporal distribution characteristics of the sediment connectiv-
ity index from 1990, 1995, 2000, 2005, 2010, 2015 to 2020 were obtained. Subsequently, by apply-
ing Sen’s slope estimator and the Mann-Kendall test, the trend changes of the sediment connectivity
index (IC) in Baiquan County from 1990 to 2020 were analyzed. Additionally, an overlay analysis
was conducted to examine the relationship between the IC and different elevations and slopes in
Baiquan County. The results show that the mean value of the sediment connectivity index in Baizhan
County from 1990 to 2020 generally shows a decreasing trend. Among them, the mean values of the IC
sediment connectivity index IC in 1990, 1995, 2000, 2005, 2010, 2015, and 2020 were -9.27, -10.45,
-12.34,-12.50,-12.57,-12.53, and -12.40 respectively. The strength of sediment connectivity is pos-
itively correlated with the magnitude of the sediment connectivity index. Therefore, the overall sed-
iment connectivity in Baizhan County shows a weakening trend. The IC trend characteristics of Bai-
quan County from 1990 to 2020 are as follows: In the areas in the northwest and southwest with
lower elevations and lower slopes, the IC trend is decreasing; in the southeastern and central river
areas, the IC trend is increasing; and in the remaining areas, the IC trend shows no significant change.
In the areas of Baiquan County with elevations ranging from 210 to 270 meters, slopes ranging from
1° to 4°, and less vegetation coverage, the sediment connectivity index values are larger and the sed-
iment connectivity is stronger. These areas are often more prone to black soil erosion.
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Table 1. Mann-Kendall test trend categories
%= 1. Mann-Kendall 1636 #4834 3451
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Figure 1. Spatial distribution maps of sediment connectivity in Baiquan County from 1990~2020
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Figure 2. Trend characteristic map of IC values from 1990~2020
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Figure 3. Baiquan County slope classification and elevation classification
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