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5 , 3 Slope
1.3 Time (min) s 16 15 o0 25
, , , 1 0.169 0.311 017 0116  0.101
2 0.178 0.235 Q402 0 310 0. 404
3 -1 3 0.171 0.220 0 371 0 177 0.326
0.00065m’s™ 3
4 0. 180 0.230 0352 0 196 0.271
s 9 cm R
5 0.174 0. 157 0260 0214 0.252
? 6 0.171 0. 186 0264 0 209 0. 255
5 B 7 0.162 0. 176 0259 0 238 0.244
8 0.162 0.200 0250 0215 0.246
, , 9 0. 147 0.18 0 240 0 23 0.231
10 0.184 0. 174 0 167 0 182 0.233
1.4 11 0.181 0. 165 Q0217 0 180 0.238
’ 12 0.184 0. 166 0217 0 168 0.226
8 m, ’ 13 0.177 0. 163 019 0 173 0.235
R 14 0.200 0. 164 0192 0 174 0.219
, s , 15 0. 189 0. 160 Q198 0 169 0.216
16 0.193 0. 156 Q0 201
’ 17 0.191 0.15 0202
’ 18 0.189 0. 161 0 207
1.5 19 0.184 0. 166 0203
I'm , 20 0.185 0.173 019
7 m ) 21 0.192 0.172 Q213
[9,10] 5 22 0.192
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, Table 2 Sediment concentration varying with time and slope (kg m %)
) Slope
, ) Time (min) 5 10 15 20 25
’ ’ ’ ’ 1 380 636.5 346.6 710 9 754. 9
) ) ) 1 ) 2 142. 1 661.5 3.2 584 5 678. 0
3 147. 2 686. 5 623. 8 5299 678. 1
. 2
(T'= 3.1/sina, a , R"=0.89) 4 122 607 0.0 6175  4%.4
) ) 5 178. 9 5%4.9 538.4 716 4 419. 9
, 6 205. 6 497.0 525.6 720 4 400. 3
) 7 195. 2 439.1 41.8 740 5 406. 8
R R 8 184. 8 453.2 536.8 M1 3 330. 9
) 9 239. 1 467.3 529.4 86 4 320. 7
) 10 293. 3 410. 4 501.2 725 4 337. 1
11 307. 2 353.4 466. 0 615 5 304. 8
7 12 321. 0 333.9 412.7 552 4 406. 8
8 13 296. 2 314.4 480.9 538 6 318. 7
5 14 271. 5 319.9 530.3 499 0 219. 4
‘EE; il 4 15 285. 4 325.4 516.9 539 8 242. 4
5 % 16 274. 2 297.5 483.3
S ¥ 5
= & . . 17 263. 0 269. 6 413.4
g 5 —— 10
: —— 15° —e— 20° 18 M5 329 M5.0
—¥— 25° 19 2.0 4%.1 436.2
0 "y i L d
20 283. 3 371.4 410.3
0 a 10 15 20 25
21 280. 5 298.7 347.3
Bf[1 Time (mun) 22 247. 4
1 TP —4—h* —8—~10)°
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RELATIONSHIP BETWEEN VELOCITY OF SLOPE FLOW AND SEDIMENT
GENERATION DURING EROSION

Xia Weisheng"? Lei Tingwu? Zhang Qinwen®> Pan Yinhua® Zhao Jun®
(1 College  Resource and Erwironmental Science, Hunan Namal Unwersity, Changsha 410081, China)
(2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Institute o Soil and
Water Consevaiion, ChineseAcadeny o Sciences and Miristry o Water Resources, Yangling, Shaara 712100, China)

Abstract Under erosion conditions, velocities and sediment concentrations in water flows running down five slopes dif
ferent in gradient were measured. Results show that sediment concentration changes with velocity. The former is positively corre-
lated to rill development. At the beginning of rill development, velocity of the flow increases gradually, and when rills cane ba-
sically into shape, it decreases and then levels off. The velocity of the flow is the main factor causing production and transference
of sediment. When the gradient of a slope is low, rills develop slowly and little sediment is produced. The produdion of sediment
does not differ much when the slope varies between 10°~ 2(°. When the gradient is at 25°, however, even less sediment is pre-
duced than 20° indicating a critical gradient existing between 20° and 25°. Based on the charaderistics of a slope, analysis of the
relationship between velociy of the flow and sediment concentration therein may help explain reasonably the critical gradient of
the slope. When the gradient of a slope is bigger than the critical value, velociy of the flow increases a the beginning, bringing
down sediment not less than that on the slope with gradient smaller than the aritical value. In this case, a deep sink is more like-
ly to fom, thus reducing the velocity of the flow. Rills, however, complete their development within a short period of time,
causing the velocty of the flow and sediment concentration therein to decline. As a result, the cumulated sediment eroded within
a cetain time from the slope wih gradient bigger than the critical value is less. The measurement of velocity with the electrolyte
pulse method explains some phenamena of the erosion process. If the spatie-temporal distribution of velocity is further measured,
the study may likely go deep enough to reveal mechanism of erosion and provide more accurate parameters for establishment of a
rational model for prediction of soil erosion.
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