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0 1 2 3 4 5 6 7
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3 0.01 0.01 4.11 44.51 44.18 7.19 0 0
4 0 0 0.03 1.72 38.42 48.22 7.93 3.69
5 0 0 0.05 0.03 3.21 31.06 37.46 28.19
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7 0 0 0 0 0 6.83 54.22 38.95
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Spatio-temporal Erosion Features and Prediction for
the Erosion Gullies on Collapsing Hills

JI Xiang'?, HUANG Yanhe'“, LIN Jinshi', JIANG Fangshi', GE Hongli'

(1. College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China;

2. Fujian Provincial Key Laboratory of Soil Environmental Health and Regulation, Fuzhou 350002, China)

Abstract; Gully erosion on collapsing hills is a common type of soil erosion in Southern China, that is severely
detrimental to agricultural production and ecological environment. Erosion gullies play a key role in understanding
the erosion process and landform development of a collapsing hill. This study investigated a collapsing hill at
Longmen Town ( Anxi County, Fujian Province, China). Digital Orthophoto Maps (DOMs) and Digital Elevation
Models (DEMs) of the area were collected by an unmanned aerial vehicle on 11 March 2017, 21 July 2017, and 2
December 2017. Based on the DOMs and DEMs, erosion gullies were identified by reconstructing the slope surface
in the study area. A spatio-temporal analysis of the erosion features for gullies was performed by subdividing the
changed patches into three main types; the expanded patch that was the result of side-cutting, the deepened patch
indicated down-cutting, and the accumulated patch indicated soil depositing. An erosion gullies simulation model
was developed by coupling the recognized spatio-temporal erosion features with Cellular Automata ( CA)-Markov
model, by refining transition probability matrixes according to rainfall amounts and intensity, and, finally, by
regulating cellular allocation rules based on the influence mechanism for each type of changed patch. The study
results indicated: 1) Rainfall amounts had a positive correlation with gully erosion, while rainfall intensity
increased down-cutting and decreased gully edge collapse; 2) Increase in slope gradient promoted gully side-cutting
and down-cutting, whereas both the channel distance and slope height restricted down-cutting and soil depositing;
3) Area difference ratio (0.18) and the Kappa coefficient (0.81) validated the accuracy of the model; 4) Gully
erosion simulation model developed on 2 December 2018 showed that the amount and modulus of annual gully
erosion in the study area were 653.9 m’ and 340 606 t - km > - a™', respectively. The current study provides a
novel way to characterize the process of gully erosion on collapsing hills, and provides data for gully erosion

prevention and control measures.

Key words: collapsing hill; erosion gully; erosion feature; CA-Markov; prediction



