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Tab. 1 Average value of sediment delivery ratio of more annual rainfall in Dali He basin system

/km? /km - km-2 / mm
0.18 1
4.26 0.78 55.6 0.83
21 0.79 52.3 0.75
49 1.01 58.4 1.19
96. 1 1. 06 66.7 1.38
187 1.05 56.8 1.1
807 0. 82 44.2 0.75
3893 0. 88 50.2 0. 89
* : 1961 1969;
2

Tab.2 Sediment ddivery ratio of different years in Da Li He basin system

/mm / mm

1965 1966 1967 1965 1966 1967 1965 1966 1967
192.9 458.3 468.9 2.7 114.6 58.1 0. 164 0.82 0.96
212.2 460. 6 481.9 26.6 96 43.6 3.1 0.73 0.76
209.2 484.3 502.7 2.1 145.6 55.3 7.77 1.32 1.59
215.7 484.7 507.6 9.2 143.7 70.3 17. 67 1.27 2.03
213.5 472.9 503.2 27 117.4 59.2 9.81 0.99 1.54
164 350.3 466 2.1 63.9 50.9 6.79 0.46 1.32
192.8 423.1 497.2 2.4 56 8.74 0.35
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Tab. 3 Space-time change characteristics of sediment delivery ratio for single event or annual rainfall

2.09
3.97
0. 82
0. 84
0.16
0.17

3.79
10. 09
0.78
0.88
0.46
0.09

6.9
6.4
0.9
1.1
0.3
0.1

16.78
6. 89
1.18
1.21
0.4
0.14

9.32
9.29
1.0
0. 88
0.53
0. 06

2.1

[11]

[12]



357

1),
1
, H (mm) Gn (km/km?)
D: :
D= 0.031Cn" g "%
(2-1)
r= 0.985
D, = 0.6574 001, 0962 0.152
(22)
r= 0.999
A ) km’
) (2-2) . F ,
D.= 0.0033- 0.00128H + 0.121Gn+ 0.018 8H Gu (2-3)
(23) o= 0.01 H Gn HGn F
: 49 396 43 103 1428, H D Gn,
H G, , H  Gn
s, Dr  H Dr Gn (1 1 , H  Gn
», Dr Gm H ( )

(e BR{E— SR, /) SHEIX R

05

(HRA—EH, o BXFR)

‘05 0.7 0.9 1.1 13 as

s/ ke, 2

1 H G, D,

45 55 65 76
f/am

Fig.1 Interactions of H and G, with delivery ratio D,

2.2

[15]



358 55
, 1983726 1982921
s 50 8mm 40 8mm , 10 mm "
20 mm 4700 km* 1900 km®
: 2.5 , 1997)
, (P») (Hr) (He)
, Py Hy 1, 5 P
H. 1,
; , P, H, 1
) (Py) (Hb)
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(H ) Tab. 4 Relation among H» and Hy with P»
(P1) (4 Ir /n
Ho= 1/ (1.89- 1.09p)) 0.655 .
Hy= Pyl (0.179- 0.109p;) 0. 699
Hy= 1/ (1.086- 0.344P ) 0.715
( 2 3, H»>1 Hy= 1/ (0.037- 0.01p)) 0.713 =
’ Hy= Py (1.37- 0.616P,) 0.853 s
, Hy= P,/ (1.345- 0.216P,) 0.971
1, Hi< 1 Hy= Pyl (0.511- 0.015P,;) 0. 631 20
’ Hy= P,/ (0.01- 0.001P ) 0.619
Hy= Py (0.907- 0.342P,) 0. 698 2
’ | Hie1 Hy= 1/ (0.019- 0.012P)) 0.728
D Hb 2,
, (1960 1970 :
2 H.
D,
( 3,
1 , 10 , 30 ’
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Fig. 2 Relationship between runoff depth ratio ( H,) and delivery ratio (D,) for a single event rainfall

10
. ) LR -
sl ) —
U
[}
= Ny S e =R
L . B - -
2 R . *
L e -Te » *
ﬁm 4 %
i
_2 i L
a 100 200 300
H,
3 (D) (H )

Fig-3 Relationship of between delivery ratio D and change amplitude of peak flood ratio Hy
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Tab.5 Equations indicating relationship between runoff depth ratio Hs and silt content increment H»

r

n

Hn.=— 25.71+ 92. Slg[), 0.76 31
H,= 29.58+ 67.01lgD, 0. 688 23
H,= 61.002+ 122. 11gD, 0.73 19
H,= 61.7+ 93.59gD, 0.777 20
H,= 58.64+ 114.891gD, 0.917 30
(D :
T= YuhJ = Pgh] = Pu-’ (3-1)
(uw)
w = (gh])= (TP)" (32)
Y s h , mm); J ( , %0); P ;
(3-1) ;
6 3
(¥n) (¥n) ,



361

6

Tab.6 Ratio of average and maximum silt content apparent density

for basins of varying scales to unit small catchment

1961927 1.78 0.71 0. 65 0.99 1.17
1964-9-11 0.7 0.35 0.3 0.33 0.5
1966-8-28 0.29 3.64 0.93 5.075 3.19
1961927 1.51 0.79 0.59 1.01 1. 04
1964-9-11 0.76 0.45 0.39 0.43 0.59
1966-8-28 0.33 3.53 0. 87 4.3 2.87
1961927 1.03 1.34 1.08 1.17 1.17
1964-9-11 1.02 0.97 0.88 0.93 0.96
1966-8-28 0.95 0.95 0.94 0.98 0.98
1961927 1.03 0.98 1.02 0.997 1.02
1964-9-11 1. 05 0.95 0.94 0.94 0.96
1966828 0.95 1 1.09 1.04 1.03
Yi= 2 650 kg/ m3
7
Tab.7 Ratio of average, minimum and maximum silt content apparent density
for basins of varying scales to unit small catchment

953 714 107 0.99 0. 996 0. 84

993 801 500 1.01 1. 04 0.99

1160 840 405 1. 18 1. 06 1. 16

1070 851 503 1.17 1.06 1.16

1220 841 537 1. 15 1. 05 1.07

B} . )/m ]
T ( ) h
H , Hio=hlhe; h 5 he
2
T= }/m( 1 + Fh) hg] ( 3—5)
Fo (90) " Fi=""Ch < Hey The (%)
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h (mm)
Fio (%)
D= 0.996 + 0. 02F: r= 0.92 n= 132 (3-6)

, ; H. 1, 1

(References)

[ 1] Roehl J E- Sediment source areas, delivery rations and influencing morphological factors. Publication 59. International A ssociation of
Hydrological Sciences| M|, Wallingford, England, 1962. 202 13.

[2] Mutchler C K; Bowie A J- Effed of land use on sediment delivery ratiol Al In: Proceedings Third federal Interagency Sedimentation
Conference[C], 1976. 1-11421.

[3] Williams J R. Sediment routing for agricultural watersheds[J]. W ater Resources Bulletin, 1975, 11: 965 974.

[4] Wolman M G. Changing needs and opportunities in sediment field J| . Water Resources Res., 1977, 117: 50 54.

[5] McElroy A D, ChiuSY, Nebgen J W et al. Loading functions for assessment of water pollution from nonpoint sources[M]. EPA -
600~ 2~ 761151, U.S. Envir- Protection Agency, Washington, D- C., 1976. 144.

[6] Novotny V. Delivery of suspended sediment and pollutants from nonpoint sources during overland flow[ J]. Water Resources Bull,
1980, 11: 965 974.

[7] Walling D E. The sediment delivery problem[J]. Journal of Hydrology, 1983, 65: 209 237.

[8] Gong Shiyang, Xong Geishu. The origin and transport of sediment of the Yellow River[ A]. In: Proceedings of International
Conference on River Sediment[C]. Beijing: Guang Hua Press, 1981. 43 52. (InChinese) [
[A]. [c. : , 1981. 43 52.]

5

[9] Mu Jinze. Meng Qingmei- Sediment delivery ratio as used in the computation of the watershed sediment yield[ J1. Jarnal of
Sediment Reserch, 1982(2): 223  230. (In Chinese) [ s . []]. , 1982
(2): 223 230.]

[10] Jing Ke, Lu Jinfa, Liangjiyang et al. Erosion environment charader and change direction in middle reach of Huanghe River[M |.

Zhengzhou: Huanghe water conservancy Press, 1997. 75 92,34 40. (in Chinese) |

’ s

[M]. : , 1997 75 92,34 40.]
[11]  Lu Zhongchen, Jia Shaofeng, HuanKexing et al. Geomorphic systems of drainage basin[ M]. Da Lian: DaLian Press, 1991. 63
66,342 345. (In Chinese) [ s s . [m]. : , 191 63 66, 342 345.]
[12]  Yin Guokang. Geomorphic systems of drainage basin] M]. Nanjing: Nanjing University Press, 1991. 117 152. (In Chinese) [
[M]. , 1991, 117 152.]

[13] Cai Qangguo, Wang Guiping, Chen Jongzong. Erosion process and simulate of small basins in Loess Plateau[ M ]. Beijing: Science
Press, 1998. 172 187,3 5. (In Chinese) [ s s . [M].
, 1998. 172 187,3 5.]
[14] Zhang Shengli Yu Yiming, Yao Wenyi Calculate method of deaease water and silt domino effed on water and soil conservation
[M]. Beijing: China Environment Science Press, 1994. 40 43. (In Chinese) [ , s
[M]. : , 1994 40 43.]
[ 15] Wang Xingkui, Qian Ning, Hu Weide. The Formation and process of confluence of the flow with hyperconcentration in the gully—

hilly loess areas of the Yellow River basin[J]. Journal of Water conservancy, 1982(7): 26 35. (InChinese) [

[J]- , 1982(7): 26 35.]
[16]  ChengJicheng, Jiang Meigiu- M athematics model of drainage basin geomorphicI M 1. Beijing: Science Press, 1988. 156 162. (in
Chinese) [ , . [ M]. : , 1988. 156 162.]
[ 17] Lei Alin, Tang Keli Discussion on choosing prototy pes in simulated test of soi erosion[J]. Journal of Soil and Water Caservation,
1995, 9(3): 60 65. (In Chinese) [ , . []]. , 1995, 9(3): 60

65.]



3 : 363

[ 18] Chen Yongzong- Devebpment of loess landform and its relationship to recent erosion in the loess plateaul A]. In: Chen yongzong
ed. Resource of Coarse silt and Mechanism of sediment Yield] C]. Bejing: Meteorological Press, 1989. 65 74. (In Chinese) [
[A]. . [C].
, 1989. 65 74.]

Relationship between Erosion and Sediment Yield in
Drainage Basins of Loess Gully-Hilly Areas

CHEN Hao
(Institute of Geography, Chinese A cademy of Sciences, Beijing 100101)

Abstract: The relationships between erosion and sediment yield, and the effect of rainfall
runoff and siltdaden runoff on sediment delivery ratio of drainage systems in the loess
gully-hilly areas are discussed based on data of Dali He drainage basin system. The
characteristics of space+time distributoin of delivery ratio in the basins of various scales
and the power mechanism of single rainstorm event with flood due to increase and decrease
of flood peak or runoff depth are illustrated by analyzing more annual single rainfall
events. The results are as follows:

(1) that the delivery ratio is close to 1 for long term (average value of more annual
rainfall) while that estimated to be > 1 or < 1 for short term (single enent or annual
rainfall) for various events in Dali He drainage basin. This phenomenon will frequently
occur as a result of sediment retaining as well as re-erosion and delivery of the retained
sediment in a short period of time.

(2) Sediment delivery ratio is closely related to the spatial distribution of rainfall
magnitude of rise and fall of peak flood and that of runoff depth in the basin system.
Changes of mechanism of delivery ratio (D) can be explained by runoff depth ratio ( Hs)
or rise of flow shear force (7 with falling of runoff depth in the basin system. T he flow
shear force can be described as:

= Y.hJ as a unit drainage basin
=Yu(Hu)hJ] or as accretion of basin areas

(3) Delivery ratio (D-) is closely related with runoff depth ratio (H ), single event
rainfall distributing ratio (P#) and change amplitude of peak flood ratio (Hs) in the basin
system. The interrelation can be expressed as:

D.= 0.403P"VH,"*°H > r=0.996 n=125  in Chabegou

(4) Delivery ratio is close to 1 as Hvis 1 dueto even distribution of rainfall runoff; D-

is > 1 as Hy> 1 for flow kinetic energy increase and D;is < 1 as Hi< 1 for flow kinetic

energy decay.

Key words: delivery radio; impact of flood and geomorphology; function of flood



