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Abstract: In order to reveal the characteristics of soil preferential flow in the catchment areas of gully
systems in Yuanmou Dry-hot Valley, the catchment areas of gully systems with different development
degrees (active and stable phases) were selected as the research objects in Yuanmou Dry-hot Valley of the
Jinsha River, using a combination of field staining tracing and statistical analysis, five preferential flow
indicators were integrated from the field staining images by image processing techniques, and combined with
the root characteristics, the differences of soil preferential flow were analyzed. The results showed that:
(1) In the gully catchment areas at stable stage, massive clump-like staining appeared in the depth range of
0—15 cm soil layer, and then it was distributed twig-like, and the distribution of staining areas were relatively
more concentrated. In the active phases, the staining showed a monolithic-clumpy-branched distribution,
indicating that the staining morphological characteristics in the active phases were more differentiated.
(2) The mean matrix flow depth, the average staining area ratio, the average shape coefficient of staining
patch and the mean length index of preferential flow (20.53 em, 54.25%, 24.94 and 592.46 %) in the active

phases gully catchment areas was 1.79, 1.62, 2.20 and 1.16 times that in the stable phases, respectively. It
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showed that the occurrence time of preferential flow in the catchment areas of active gully was relatively late,

the development degree of preferential flow was greater and the spatial heterogeneity of priority flow was

relatively strong. (3) Both root weight density and root length density decreased with the increasing of soil

depth, and both of them showed a significant positive correlation with staining area ratio (p<C0.05). The

root weight density and root length density of each soil layer in the active gully catchment areas were greater

than those in the stable phases. The results of the study provided theoretical basis for revealing the soil

preferential flow characteristics of catchment areas of Yuanmou Dry-hot Valley of the Jinsha River, and also

provided references and lessons for ecological restoration and soil and water conservation in this area.

Keywords: characteristics of soil preferential flow; dye tracing method; active and stable gully catchment;

the Dry-hot Valley of the Jinsha River
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