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Evolution process of erosion rill on saline soil slope in coastal reclamation with
different rainfall intensities and slope gradients
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Abstract ; Simulated rainfall experiments were conducted with three slope gradients (11.3°, 21.8°, and 35.0°)
and three rainfall intensities (85 mm/h, 110 mm/h, and 125 mm/h) to investigate the rill evolution process on
saline soil slopes in coastal reclamation. The evolution process of rill erosion was recorded with a digital camera,
and then the image data were analyzed with Image-Pro Plus (IPP) 6 software. The results are as follows: (a) Rills
formed soon after the runoff occurred and the rill density changed rapidly with different slope gradients and rainfall
intensities. The rill number, rill depth, average rill width, and rill density increased with the rainfall duration.
(b) At low slope gradients the drop pits developed slowly, and the rill erosion rate was low. With the increase of
the slope gradient, water concentrated in the drop pits rapidly, and the erosion rate increased, leading to rapid
evolution of rills. (¢) The number of rills increased with the rill depth. There were significant linear positive

correlations of the slope erosion rate with the average depth of rills and Re at p< 0. 05 and p< 0. 01, respectively.
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Fig. 1 Rill evolution process with different rainfall intensities
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Fig. 2 Rill evolution process with different slope gradients

2 JEPEMRE A 110 mm/h 340508 11, 3° 21, 8°F1 35. 015 I T, - AL G i &K B S50, W
5 8 T R (R R, A YA B0 AN DT B I 5 305 B, A B iR 22, 7EAR T U 3 min B, %54 35. 0° 1 41114
BRI R 21, 8°F1 11.3° 1Y 1. 43 £5 A1 3. 75 48 S Wi f5 9 min, 3¢ BE R 35. 0° A 418 £ i 2 B R
21. 8°H1 11. 3°M9 1. 14 5 FN1. 79 A 5 SF-341 40 1 % B R 5 B Bt 4 BoF () () SR e T G R, B B R 21, 8O, A e
SRR BE S B ETE 11, 30/ 35° N i RO ITRE N 13. 1 f5%A01 1. 16 %,
2.3 EBHMSHEKkNFESHNEXEST

BT ANTE B R BRI K T RS IR B AR A A R R 3 A TR S AL, R IR
TR R B A T AR T A B TR R AT S R X 5 IR R A AT O, B RN SR A R, Bk
A G OLT , S v ERERT R AR L BT ZERE RN AR A 110 mm/h 3% B 35. 0° B () 7= v B R i
21. 8°F 11. 3°HF B VD 2. 31 f5F1 9. 97 5, BLBER 11.3°1 21. 8 FERMI SR B AR L A1 &L T, B Vb i
AN, PR 35. 00 RN SR AL GG ST, B 7=V Je il K R . UBAAETE— NI A B, 7E R
R A A 0 T S D R SR N B R KA, SR B s N R RIS A



554 FRINS 55 S [R5 M BE A VI DR R 1 3 AR i A e 7 i A 317

xR2 AEFEETERFREAINEEZFHESE x3 FEFEEMEFRREETHERSH
Table 2 Rill parameters after runoff with Table 3 Erosion parameters with different slope
different slope gradients gradients and rainfall intensities
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Table 4 Results of correlation analysis between rill evolution process and hydraulic parameters
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