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Table 1 Physical and chemical properties of experimental soil

i 42 2 B, Mechanical composition( % )

>0.25 KEE
VSRR 5y L

LA K

+- g Saturated hydraulic
o Percentage of
Soil types =0.002 ~ =0.02 ~ =0.05 ~ conductivity
<0.002 mm >0.25 mm - water-stable
0.02 mm 0.05 mm 0.25 mm (mm ) o
aggregates (% )
# 4 Lou soil 26. 06 36.55 27.92 5.22 11.2 6. 44
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Table 2 Basic characteristics of rill erosion on slope

- i MAE S
¥ T 5 3 e g iAKW CEXWE BRREK RREHE CFHWE 4 o~ MR &
Rainfall Slope Total rill  # & Rill  Mean rill Maximal Maximal Mean rill TER Rill erosion Total erosion Proportion of
intensity gradient length density depth rill length  rill depth width Rill width- amount rill erosion
(mmmin™)  (*) (m)  (mm ) C(em)  (m)  (em)  (em) depth ratio :“kg) ke ol
erosion( % )
1.5 10 17. 74 3.55 3.9 4.10 6.4 2.4 0. 62 17. 63 46. 31 38. 06
15 16. 46 3.29 4.3 3.80 9.4 2.5 0.58 17. 61 48.23 36.51
20 24.47 4.89 6.1 4. 11 10.2 1.9 0.31 30. 49 63. 44 48. 06
25 34. 46 6. 89 6.4 4.85 12.5 1.6 0.25 38.92 63.51 61.29
2.0 10 16. 65 3.33 2.9 3.36 4.1 2.1 0.72 11.76 35.02 33.58
15 — — — — — — — — 69. 67 —
20 36. 40 7.28 6.2 4.38 10.9 1.9 0.31 47.68 97.12 49.09
25 37.84 7.57 6.6 4.76 8.1 1.9 0.29 56. 40 107.03 52.69
W —" FoR WA EAE  Note: “—” indicates no data.
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Table 3 Data of rill evolution on slopes different in gradient

Wik T 588 J3E e - d5c K A ) B TOURE 9
Rainfall Slope 417417 &4 Distance of the longest
Number of
intensity gradient  Rill node ) rill from the top of
(mm min ") (°) rills the slope (m)
1.5 10 5 8 1.43
15 6 13 1. 14
20 13 18 0.92
25 22 30 0.83
2.0 10 5 10 1.34
20 18 36 0. 69
25 24 40 0. 65

VE  JLAR 40 T8 AH 2 17 0 A0 TR 35 052 A 4B A0 3 5 1 ) — R 4
7% Note: node is the intersection point of rill and the part between two

near nodes is called a rill
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Table 4 Correlations between various indices of rill erosion

IR 53 REA)
ik L) T3 T B

MWL MR SRt

[§% T iR BE Y BF 3 T 40 ) Proportion A 4% Distance of
Fe Rill 4 Rill Total Bl ORI
i H Items Rainfall Slope 22 Rill of rill Number the longest
width- erosion erosion Rill node
intensity  gradient  density erosion to of rills rill from the
depth ratio amount amount
total top of
erosion the slope
[%F 3 & Rainfall intensity 1
B & Slope gradient 0. 00 1
W T4 78 % FE Rill density 0.39 0.89** 1
20 98 58 ¥R b Rill width-depth _
i 0. 00 -0.95"" -0.89"" 1
ratio
4752t Rill erosion amount 0.39 0.88"" 0.97"" -0.88"" 1
72k i Total erosion amount 0.47 0.75" 0.90"" -0.78" 0.97"" 1
i ¥4 12 1 5 o LG ] Proportion _ _
-0.05 0.93" 0.88"" -0.94"" 0.81 0. 64 1

of rill erosion to total erosion
27475 £ Rill node 0.27 0.96"" 0.97"" -0.91"" 0.95"" 0.84~ 0.93""
AV 25 %0 Number of rill 0.47 0.88"" 0.98"" -0.84" 0.98"* 0.94"* 0.80~ 0.95"" 1
e K 2V BE B TOUBE B Dis-
tance of the longest rill from  -0.32 -0.93"" -0.93" 0.92"" -0.94"" -0.90"" -0.81" -0.93"" -0.95"" 1

the top of the slope

wx fE0.01 JKP LA WA « 78 0. 05 /KF I g FEAHC

p < 0.05

# % means significant correlation at p < 0. 01;

* means significant correlation at
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Table 5 Runoff velocity as affected by rain intensity and slope gradient

Y1 3 3 flow velocity on

e 94 32 W

slope (m s~ ')

2 95 18] 3 3 inter-rill 2 75 i 3 rill flow

flow velocity (m s~ ') velocity (m s™')

Rainfall Slope
intensity gradient 6 S 4% 6 S 4% 6 -4
(mm) ) Range Mean Range Mean Range Mean
1.5 10 0.18 ~0.27 0.22 .19 ~0.21 0.20 0.21 ~0.24 0.23
15 0.15~0.30 0.21 .15 ~0.19 0.16 0.14 ~0.20 0.17
20 0.19 ~0.25 0.22 .18 ~0.28 0.23 0.19 ~0.29 0.24
25 0.24 ~0.33 0.29 .22 ~0.24 0.25 0.21 ~0.24 0.22
2.0 10 0.19 ~0.25 0.21 .18 ~0.20 0.19 0.20 ~0.22 0.21
15 0.22 ~0.28 0.26 .21 ~0.24 0.22 0.23 ~0.28 0.25
20 0.18 ~0.26 0.23 .18 ~0.23 0.21 0.19 ~0.27 0.24
25 0.18 ~0.24 0.20 - - 0.20 ~0.25 0.22

indicates no data.
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CHARACTERISTICS OF RILL DEVELOPMENT ON SLOPE AND
THEIRS EFFECTS ON FLOW VELOCITY DISTRIBUTION

He Jijun'? Sun Liying’® Cai Qiangguo’ Zhang Yanxiang'

(1 Capital Normal University, Elementary Educational College, Base of the State Laboratory of Urban Environmental Processes and
Digital Modeling, Key Laboratory of 3D Information Acquisition and Application, Ministry of Education, Beijing 100048 , China)
(2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau ,Institute of Water and Soil Conservation ,
Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

( 3 Institute of Geographical Sciences and Natural Resources Research, Key Laboratory of Water Cycle &

Related Land Surface Processes, CAS, Beijing 100101, China)

Abstract A field experiment was carried in Yangling using simulated rainfalls, designed to have two rainfall intensi-
ties (1.5 and 2. 0mm min ") , on slopes of Lou soil, different in gradient (10°,15°,20° and 25°) , to study characteris-
tics of rill development and distribution of flow velocity along the slopes. Results show that slope gradient is positively re-
lated to rill density and average depth of the rills, but with the increase in slope gradient, the increment of total erosion
rate tends to level off in amplitude, which implies that there is likely a threshold slope gradient where soil erosion begins
to turn from strong into weak. Slope gradient shows extremely significant relationship with to the various indices of soil ero-
sion, indicating that slope gradient is the major factor affecting development of rills. Rill erosion rate is also found to be
closely related to total erosion rate, with correlation coefficient being 0. 97, indicating that the aggravation of soil erosion
on the slope is caused mainly by rill erosion. Flow velocities on the slope, in and in — between rills are all positively relat-
ed to their distances to the slope top. Rainfall intensity intensifies fluctuation of the trend. However, slope gradient does
not have much influence on flow velocities on slopes, in and in — between rills and, moreover, no significant relationship
is found between these flows in velocity, which is contradictory to the general conclusion that flow velocity is higher in rills
than in — between rills, and remains to be further verified in future experiments.

Key words Rill erosion; Slope gradient; Rain intensity; Flow velocity
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