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Abstract; [ Background | The relationship between runoff and sediment in small watershed is a complex
physical process of the interaction between rainfall and underlying surface. Rainfall and human activities
cause a significant impact on the relationship between water and sediment in small watersheds. Monitoring
the occurrence and transmission direction of soil and water loss process is conducive to revealing the
mechanism of runoff and sediment yield in small watershed. [ Methods ] The inter-annual variation of
runoff and sediment transport was analyzed by mathematical statistics, and the annual inner diameter flow
and sediment transport were calculated using the runoff and sediment transport of each month for many
years. Combined with Mann-Kendall rank correlation test, the trend of runoff and sediment transport in
Liujiagou small watershed was explained, and the power function of fitting equation reflected the
correlation of runoff and sediment. [ Results] 1) The average annual runoff, sediment transport and peak
discharge of small watershed were 582 000 m’, 206.00 t and 12.49 m’/s respectively. The variation
coefficient of annual sediment transport was 151. 92% , which was much higher than that of annual runoff

of 42. 50% . The annual inner diameter flow and sediment transport were mainly concentrated from May to
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September, accounting for about 85% of the whole year. The inter-annual variation of runoff in the small
watershed was large, and the inter-annual sediment transport fluctuated. The maximum runoff coefficient
was 2. 38 times of the minimum runoff coefficient, and the variation coefficient of annual sediment
transport was greater than the annual runoff and annual rainfall. 2) The abrupt change points of runoff
and sediment transport in small watersheds began to change from 2006 to 2007. The abrupt change points
of sediment transport were more than that of runoff. The significant abrupt change points of runoff in small
watersheds occurred in 2018, and the abrupt change points of sediment transport mainly occurred in
2006, 2012 and 2020. 3) The annual rainfall of small watershed had a greater impact on runoff
(coefficient of determination 0.745 4) and less impact on annual sediment transport ( coefficient of
determination 0. 365 8). The annual runoff, sediment transport and rainfall were positively correlated ,
indicating that the quality of monitoring data was valid. The inter-annual variation of rainfall and runoff in
small watershed was small. The variation of runoff was affected not only by precipitation, but also by
other factors. The ecological restoration project of soil and water conservation generally reduced the runoff
and sediment yield of small watersheds. [ Conclusions ] This paper studied the change of runoff and
sediment characteristics and land use change under different time scales, analyzed the sediment status of
inter-annual and annual inner diameter flow and fits the sediment correlation equation, which may provide
scientific reference for the layout of soil and water conservation measures and the optimization and
adjustment of land use type structure in small watershed.
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Tab.1 Characteristics of interannual runoff and sediment transport in Liujiagou small watershed
o R P ETTREN (a1 TR 3 bk (CEE
Rainfall/ Runoff Runoff Peak discharge/ Sediment  Erosion modulus/
Year Runoff/10* m’
mm depth/mm coefficient (m*-s7") transport/t  (t-hm~2-a”!)
2006 1144.4 31.37 191.29 0.17 6.15 63.29 0.39
2007 1212.3 56.59 345.09 0.28 8.45 133. 04 0.81
2008 1199.7 56.79 346.27 0.29 18.90 104. 93 0. 64
2009 1303.7 67.98 414. 51 0.32 18.07 192. 42 1.17
2010 1042.4 36. 16 220. 51 0.21 8. 69 112.96 0.56
2011 1522.5 71.32 432.96 0.28 25. 65 246. 83 1.51
2012 1238.2 76. 14 464.29 0.37 15.35 147. 47 0.90
2013 1153.9 55.10 335.98 0.29 8.33 54.34 0.33
2014 1467.5 87.71 534. 84 0.36 7. 06 173.51 1. 06
2015 1246.7 45.23 275.79 0.22 5.71 68. 55 0.42
2016 1106.5 36. 44 222.20 0.20 7.35 78.35 0.48
2017 1717.3 115.76 645.70 0.38 26. 45 286.78 1.78
2018 1179.6 35.44 214.20 0.18 9.21 70. 82 0.43
2019 1050. 5 28.82 169. 30 0.16 6.02 52.11 0.32
2020 1292.5 72. 16 437. 66 0.34 15.93 1304.57 7.89
FYIME Average 1258.5 58.20 350. 04 0.27 12. 49 206. 00 1.25
A 14. 66 42.50 39.56 27.96 56.75 151.92 151.75

Coefficient of variation/%
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Tab.2 Characteristics of annual runoff and sediment

transport in Liujiagou small watershed

s i i l:l:@] L) &E ol
Month Runoff/ Proportion/ Sediment Proportion/%
10* m® % transport/t

1 0.33 0.6 0 0
2 0.43 0.7 0.34 0.16
3 1.21 2.1 0. 40 0.19
4 3.44 5.9 3.82 1.85
5 7.21 12.4 23.26 11.29
6 12.55 21.6 57.78 28. 05
7 9. 81 16.9 69. 68 33.82
8 4. 81 8.3 13. 00 6.31
9 9.19 15.8 21.58 10. 47
10 6.12 10.5 12.52 6. 08
11 2.50 4.3 3.60 1.75
12 0. 60 1.0 0.03 0.01
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Fig.1 Detection of abrupt change points of annual runoff and sediment in small watershed
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Fig.2 Relationship between runoff, sediment and annual rainfall in small watershed
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Tab.3 Fitting equation of runoff and sediment in different periods

P e it

Rainfall — Runoff
e

R D Tt

Rainfall — Sediment transport

(R

Runoff — Sediment transport

WEHH- HRE REL MEHHE e REL G PE REL
Time Fitted Coefficient of Fitted Coefficient of Fitted Coefficient of
equation determination equation determination equation determination
2006—2012  y=0. 116 65> 1572 0.5425 y =6F —09x> 378 0.7283 y =2F - 05x" 17! 0.7723
2013—2020  y =0. 000 44> 38 0.8626 y=1E - 104> %99 0.3186 y =TE - 07" 477 0.4403
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Tab.4 Changes of land use types in Liujiagou small watershed

it H it Fih B HoAls £ 3
i Cultivated land Garden plot Woodland Grassland Land used for building Other land
TR et [ga et [ oA TR ZR1] TR ZR1] [ ER1]
Year Area/  Proportion/  Area/  Proportion/  Area/  Proportion/  Area/  Proportion/  Area/  Proportion/  Area/  Proportion/
km? % km? % km? % km? % km? % km? %
2006 0.83 50. 61 0.34 20.73 0.37 22.56 0. 08 4.88 0 0 0.02 1.22
2010  0.67 40. 85 0.26 15.85 0. 64 39.02 0. 06 3.66 0 0 0.01 0. 61
2017 0.27 16. 46 0.16 9.76 1. 14 69.51 0. 05 3.05 0.01 0.61 0.01 0.61
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