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Abstract

Comprehending soil hydrological processes is of great significance for the study of soil erosion. Effects of
different rainfall intensities on runoff, soil erosion processes and hydrological process were studied on
red soil land-slope by simulated rainfall experiment. The results show that: 1) the runoff starting times
gradually shortened with increasing rainfall intensity in the same slope condition; 2) under different
rainfall intensities, the sediment strength of red erosion had different distribution characteristics over
time; at rainfall intensity of 50, 70 and 85 mm-h-1, it grew at first and then achieved stable value gradu-
ally; at rainfall intensity of 100 mm-h-1 and 120 mm-h-1, sediment intensity was different from others; it
rapidly reached a maximum and then gradually decreased to a stable value; 3) under different rainfall
intensities, infiltration rate declined by the exponential function and runoff rate increased by logarith-
mic rising trend, when the time of rainfall increased; 4) with the rainfall intensity increasing, surface
runoff amount and infiltration rate increased, but storage ratio decreased.
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Table 1. Basic physical properties of red soil from Changsha section of Liuyang river
e 1. BRI S R LTIR B AR YRR K

LY/EE RGN R (2 Ry ML TR K B
(%) 21.67 14.78 63.55 49.64

w

Table 2. The time of starting flow in different rainfall intensity under the condition of rainfall

3 2. FERFM T A REIRE MR E B FF 1A R AT E (L : min)

I 58 (mmeh ) 55 70 85 100 120
=LA 8] (min) 32.75 19.62 27.83 9.10 9.70
A35.OO r ——55mm.h-1
<= 30.00 —#—70mm . h-1
= L —4—8mm . h-1
- 2500 | —%—100mm . h-1
>20.00 —*—120mm_. h-1t

— 15.00
% 10.00
2 5.00
£ 0.00
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F= I A /min
Figure 1. The runoff rate in different rainfall intensity
1. AEIFEFEE T =R E T
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B R 0 L EK B AR TE A [15] . EARIBENGRE T, TR 0~15 cm o[l N &K R AMSE, A7
8.50~9.80 mm Z [fl], {H7E 15~30 cm 75 7t il Py B IR FE AR AR R IR ., Bk 85 mm-h ' (RSB Ah, HIEE /KR
IR FE S, X2 RN AR S LRI K AR IR AR, 7 A P 338 o AT R I P BELES T 0 4 2 )
W R, BT P R AR — 5 R L A A B H R K &, TR I X AN E Y S, RS KRR

509



I8k 9 9 2 0o £ S AR T 7K SO 2 ) B R B 5

1.00 120 -
T e ¢ PR oon o PRBRIE N i,= 21668 00"
£ £ 080 © w A . £ £ 100  w \jampr e R2209125
e & Do -0.0282t e L
E E 60 | i,= 2.3883¢ EE 0.80 0
g R*=0.871 < < 060 L
T 2040 I = H = 0.7357In(t) - 2.1445
% % g g 040 r R?=0.9127
LE Qg\ 0.20 r ’E gkg 020 |-
< 000 L < 00 !
0 10 20 30 40 50 60 0 10 20 30 40 50 60
PR ]t /min PR Al /min
(@) 55 mm-h* (b) 70 mm-h?
150 180 | eane
AN o PERBRE W . = 2.0891¢ 008 PP :;\L:};Z;g
= £ 120 | = NBHE R = 0.81 S g s i, = 0.48260n(t) - 0.8238
£ £ T £ £120 f - 2_g
E E o090 | E £ R? = 0.7501
~ Z 2090
z 5 0.60 [ H =0.8788In(t) - 2.8223, o T e |
o 2 o )
2 E o0 | R®=08735 2 % om0 | H = 1.3564¢ 5%
b o< . R? = 05739
0.00 * 0.00 w \ \
0 10 20 30 40 50 60 0 10 20 30 40 50 60
PRI [E]t /min A T /min
(c) 80 mmh* (d) 100 mm-h*
200 | - B}
~ L 0.5;)9In(t) 0.5074
S S 160 [ " ANBIE R*=0.6463
.E ? L} *
E E 12 ¢ .
= =
T 2 080 f
M M - ™ [ ]
EOE 540 L ! 00158t
EAE . i,=1.1973¢e™
2 _
LR < 0.00 | R =0.4394

0 10 20 30 40 50 60
FERIE Tt /min
(e) 120 mm-h*
Figure 2. The variation in runoff rate and infiltration rate in different rainfall intensity
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Figure 3. Impoundage on every layer in different rain-
fall intensity
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Table 3. R, 1,, W, in different rainfall intensity
3 FEFEMEER R 1w W,

% T 5 (mm-h ) 55 70 85 100 120
R (mm) 6.28 20.76 15.59 41.66 63.90
1, (mm) 48.72 49.24 69.41 58.34 56.10
W, (mm) 47.18 49.86 56.50 43.46 46.21
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