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The Watershed Erosion— Sediment Yield and Characteristics of
Different Stratum in Water— Wind Erosion Crisscross Region

Zhang Pingcang Zha Xuan Tang Keli
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Abstract The study of soil erosion characteristics in the water— wind erosion crisscross re—
gion, especially, the influence of the different erosion— sediment yield stratum to the sedi-—
ment yield of the watershed has been the weak spot all along. In this paper, the stratum ex-
posed on the surface of Liudaogou watershed, Jin— Shaan— Meng water— wind erosion criss—
cross region can be divided into four types based on the stratigraphic succession, grain com-—
position and rock features. Using the antiscouring, antieroding and cracking experiments,
the erosion— sediment yield capability of different stratum has been analysed qualitatively.
Using the equal grain contrasting analysis and establishing the erosion- sediment yield
mathematical model, the comparative erosion— sediment yield of old loess (L3), old loess

(L2),new loess(L1) and sand (S) can be counted, and has shown that the proportion is 1

® : 1996—12—26, * h P £ -



6.8 5.4 4.3, and the erosion modulus proportion which shows the erosion— sediment
yield capabilityis 1 1.5 5.1 4.0.
Key words water— wind erosion crisscross region; Liudaogou watershed; erosion— sediment

stratum; erosion— sediment yield
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T he erosion— sediment stratum distribution map
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Fig.2 T he typical section of erosion— sediment stratum
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Tab.1 The area of different stratum
(R) 3(Ls) 2(Lo) (L) (S) (Q4)
(km?2) 0. 1765 0. 8601 3.8577 0.9184 0.9314 0. 146 6. 89
(%) 2.56 12. 48 55.99 13.33 13.52 2.12 100
30 40m, , 2. 56%, s s
82.16% , ,
2 2 2 2 3 2
(Ls), 2(L2), (L1) (S), 1 2
3(Ls) s ,0.01 0.05
49.5%, , ,
> ) 3(L3)
, , Im , 2  10cm
3(L3) ) ,
3(L3) 12.48%
2(L2) ) , 0.05mm L3
53.82%, ,
, 55.9% L2 , 2 4 ,
(L1) ) ) , ,
1 Om;

13. 33% ,
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Tab.2 The grain composition of different stratum

(mm) (%)
1 0.25 0.25 0.05 0.05 0.01 0.0 0.005 0.005 0.001 >0.05 <0.01
3(L3) 0.56 40.33 47.53 6.40 5.17 40. 89 11.57
3(L3) 0.10 49. 36 34.73 5.93 9. 86 49. 46 15.79
3(L3) 0. 44 24. 66 65.37 2.70 6. 64 25.10 9.34
3(L3) 0.92 41.48 50. 37 2.70 4.53 42.40 7.23
0.51 38.96 49.50 4.43 6.61 39. 46 11. 04
2(La) 0. 80 58.00 34.37 3.70 3.13 58. 80 6.83
2(La) 3.20 51.00 38.23 4.87 2.90 54.20 7.77
2(Lo) 2.33 54.50 35.94 3.87 3.56 56. 83 7.43
2(Lo) 1.07 52.54 39.60 3.20 3.60 53.61 6. 80
2(Ly) 0. 81 51.79 39.75 3.27 4.46 52.60 7.73
2(L2) 0.59 49.45 41.83 4.43 3.36 50. 04 8.19
2(L2) 1.03 51.24 44.43 4. 46 3.00 52.27 7.60
2(L2) 1. 41 50. 80 40.. 4 4.40 3.27 52.21 7.67
2(L2) 1.12 52.71 36.27 3.40 6.50 53.83 9.90
1.37 52.45 38. 41 4.01 3.77 53.82 7.78
(L) 0. 40 69. 35 22.73 3.07 4.43 69.75 7.50
(L) 0. 84 66. 39 25.5 2.40 4.87 67.23 7.27
(L1 2.59 69. 45 20.03 3.43 4.50 72.04 7.93
(L 4.14 67.36 21.07 3.10 4.33 71.50 7.43
(L 3.89 68. 88 22. 64 2.43 2.77 72.77 5.20
2.33 68. 29 22.27 2.89 4.17 70. 62 7.06
(S) 12. 84 85.13 1.63 0.20 0.20 97.97 0. 40
(S) 66. 10 31.90 2.0 0.00 0.00 98. 00 0.00
(S) 23.06 63.38 9.97 1.93 1. 66 86.44 3.69
(S) 43.20 54.24 2.47 0. 00 0. 00 97.53 0. 00
(S) 19. 30 69. 20 8.07 3.43 0. 00 88.50 3.43
32.90 60. 77 4.83 1.12 0.39 93. 67 1.50
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Tab.3 The observed result of the sediment deposition in the dam
() (em) (fem) (em) (gem?) (am) (gem®) (em) (em) () o (V0770
12987.4 70 1.33 125 1.55 102 1. 68 95 1.54 17705.9 5902 13414
15980.5 80 1.26 140 1.37 100 1.45 113 1.38 23724 7908 14378
3 , 3
( ) ,
7 4
3 4 3 103 625. 6, 15 040¢/
(km2 = a) ? s )

35.24%,

7870.3t/ (km” - a),

64.76%

29 825.5t/(km’ - a)
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Tab.4 The observed and counted results of main gullies

(m)
(km?2) (km) (m) (km/km?) (t/(km?2-a))
0.39 1.21 133.9 58.3 33.1 8.56 19016
0.31 1. 18 143.8 53.2 32.8 7.19 17635
0.38 1.25 140.0 50.5 26.7 5.18 10620
0.57 1.35 115.1 55.6 34.2 5.13 15039
0.58 106. 8 62. 8 23.5 3.54 9225
1. 11 1. 61 135.0 72. 4 28.9 7.42 19264
1. 00 1. 67 161.2 77. 1 30.0 8.32 18036
0.56 1.18 104.7 68.7 26.7 5.32 14378
0. 44 1.15 121.1 62.7 18.3 5.45 13414
5.34 4.21 129.1 62. 4 28.2 6. 45 15743
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Tab.5 The physical characteristics of different stratum
(%) (g em’) (mm/ min) (s)
( ) 13. 05 1.30 0.54 38
( 5 ) 11. 25 1.38 1.28 &
( ) 8. 40 1.23 0. 81 90
() 2. 60 1.63 5.12
* dem>=dem>dem
32,2 BN RS bk AT
(53, .23 1.65g/cm’ , ,
, 3 ) 5 5
: ( 0. 75m"/s)
, , 20
40m, 15 30m, 700m , 46
22 m’ . . 1996
10 , ,
, (5 ) 2.5,
, , 8h
, 388 )
( 0, 3(L3)> 2(L2) >
(L)>
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Tab.6 The antiscouring experimental result
(em) (em) (em3)
(S) 22.0 1.3 29.20
¢ (L) 15.0 1.1 14.25
(L1) 10.0 1.0 7.50
2(L2) 4.7 1.0 3.69
3(L3) 0.1 1.0 0.3 9.97min

3.3
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Tab.7 The grain composition average results of seratum and sediment

1 0.25mm 0.25 0.05mm 0.05 0.005mm 0.005 0.001mm (mm)
3(L3) 0. 505 38.958 53.932 6. 605 0. 0390
2(Lo) 1.37 52.45 42.41 3.77 0.0532
(Ly) 2.384 68. 286 25.16 4.17 0. 0609
(S) 32.90 60. 77 0.39 0. 1931
* 9.42 58.61 28.75 3.22

0.25mm 0.50X:1+ 1.37X2+ 2.384X3+ 32.9X4= 9.42 < 100

1
0.25 0.05mm 38.958X1 + 52.45X2+ 68.286X3+ 60.77X4+= 58.61 >< 100
0.05 0.005mm 53.932X 1+ 42.41X2+ 52.16X3+ 5.94X4 = 28.75> 100
0. 005 0.00Imm 6. 605X 1+ 3.77X2+ 4.17X3+ 0.39X4= 3.22 > 100
X1,X2,X3,X4 3 2
Xi= 5.7 X2= 38.8 Xs3= 30.8 Xa= 24.7
8
8
Tab.8 The erosion— sediment yield counted result
(%) (1) (km?) (t/km?. a)
3(L3) 5.7 5906. 67 1 0. 8601 6867 1
2(Lo) 38.8 40206. 73 6.8 3.8577 10422 1.5
(Ly) 30.8 31916. 68 5.4 0.9184 34752 5.1
(S) 24.7 25595.52 4.3 0.9314 27481 4.0
100 103625. 6 6.5675" 15040
4
(1) 2 : : 38.8%:;

(F2£5% 791 R)
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