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Dai Zhongshan'®, Li Haifeng'"’
(1.Nanchang Key Laboratory of Landscape and Environment s School of Environmental
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2.Jiangxi Provincical Key Laboratory of Soil Erosion and Prevention, Nanchang 330029, China ;
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Abstract:[ Objective] The aims of this study are to explore the variation characteristics of runoff and sedi-
ment in the main tributaries of Ganjiang River watershed, to quantify the relationship between water and soil
conservation measures and sediment transport in the upper reaches of Ganjiang River, and to provide a theo-
retical basis for soil erosion comprehensive management in Ganjiang River watershed. [ Methods | Based on
the measured runoff and sediment data of four main tributaries in Ganjiang River watershed from 2011 to
2020, hydrological analysis, cumulative anomaly and double cumulative curve method were used to study

runoff and sediment variation. Meanwhile, linear regression analysis was carried out to quantify the relation-
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ship between soil and water conservation measures and sediment transport based on the statistical data of soil
and water conservation measures in Ganzhou. [ Results | (1) Variation trend of rainfall and runoff in the main
tributaries of the upper reaches of Ganjiang river was roughly the same. The sediment transport of the main
tributaries of the upper Ganjiang River changed with the variation of runoff, presenting a situation of abun-
dant water and abundant sediment, poor water and poor sediment. (2) Sediment discharge in the four basins
showed an intermittent trend of increasing (decreasing) and then decreasing (increasing) at two-year or
three-year intervals. (3) Linear regression analysis quantified the response of sediment transport modulus to
the scale of soil and water conservation measures: M,=0.019 S .. conservation forest T 5.126 (M, representing the
annual sediment transport module of Zhangshui, S.ier conservation forest F€PTEsenting the annual increase area of soil
and water conservation measures in the corresponding tributary watershed). (4) Based on the structure of
soil and water conservation measures in Ganzhou, the optimal area proportion of newly incremental water
and soil conservation measures was put forward: enclosure management (52.0%~60.0%) ., fruit forest (22%
~25%), water conservation forest (20% ~23%), grass planting (2% ~3%), slope improvement (2% ~
3%). [Conclusion | Variation trend of rainfall and runoff in the main tributaries of the upper reaches of Gan-
jlang river was roughly the same between the year of 2011 and the year of 2020, except the year of 2018. The
factors affecting sediment transport of the main tributaries of the upper Ganjiang River are complex. Soil and
water conservation measures were the dominant human activities for variation of runoff and sediment load in
Zhangshui River Watershed. There was a significant positive correlation between sediment transport modulus
and newly increased forest area in Zhangshui River Watershed.

Keywords:runoff; sediment; cumulative anomaly; double cumulative curve; soil and water conservation
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Fig. 2 Temporal variations of annual precipitation and streamflow at major stations
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Fig. 5 Cumulative anomaly analysis results
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Table 2 Scale of new water conservation measures in

Ganzhou City from 2011 to 2020
B/ OKIRMR/ BRM WE HE L/

iy ‘ ‘ . .
hm* hm* hm? hm*  JA#/hm*  hm?

2011 593 4919 2843 617 18556 27528
2012 372 13471 5433 994 33910 54180
2013 1675 11287 7377 1533 27407 49279
2014 1915 9469 11064 998 26200 49646
2015 1808 7700 5208 311 22253 37280
2016 65 9884 5663 427 46406 62445
2017 3220 13653 5561 269 10252 32955
2018 702 14192 8224 1889 36650 61657
2019 120 36401 5227 1182 43805 86735
2020 0 14260 1945 12 49342 65559
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Table 3 Correlation analysis between sediment transport modulus of tributaries and water conservation measures
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