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Erosion and Sediment Yield Process on Freeze-thaw Slope Based on
Close Range Photogrammetry Under Runoff Scouring Conditions
MING Xuhui, WANG Xuan, SHENG Siyuan, ZHANG Kai, LI Wanjiang

(Colloege of Hydraulic Engineering , Shenyang Agricultural University , Shenyang 110161)

Abstract: Freezing-thawing is one of the main external forces of soil and water loss on slopes during spring
thawing period. In order to study the erosion and sediment yield process under the condition of runoff
scouring on frozen-thawed slopes, two slope gradients (10, 15 degrees), three flow rates (3, 6, 9 L/min)
and two initial thawing depths (6, 12 cm) were used to carry out field scouring tests with close-range
photography. The sediment yield under different thawing depths, slopes and discharge conditions was
analyzed by measuring technique. The close-range photogrammetric measurements and measured values were
fitted by linear regression equation. The results showed that under the same conditions of initial thaw depth
and slope, the soil erosion and sediment yield on the freeze-thaw slope increased with the increase of flow and
slope; with the passage of time, the sediment yield would be smaller and smaller. At the same flow and
gradient, the sediment yield increased with the initial thaw depth. When the flow rate and thaw depth were
the same, the sediment yield increased with the increase of slope. When the discharge, thaw depth and slope
were the largest, the erosion and sediment yield on the slope reached the maximum. Compared with the close
range photogrammetry, the average error of the measured sediment yield was 90. 67%. The close range
photogrammetry technology can be applied to soil erosion monitoring under freeze-thaw conditions.
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