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Fig. 1  Schematic diagram of the study area
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Sediment Load Variations and the Driving Forces in the Typical

Drainage Basins of the North-South Transitional Zone of China

ZHANG Peixuan'®, TIAN Peng'”?* |, MU Xingmin'*, ZHAO Guangju’, ZHANG Yatong'

(1. a. Institute of Soil and Water Conservation; b. College of Natural Resources and Environment

Northwest A&F University, Yangling 712100 ,Shaanxi, China; 2. State Key Laboratory of Hydrology-Water

Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing 210019, China)

Abstract: The north-south transitional zone is an important geographical-ecological transitional zone in China.
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Runoff and sediment discharge of the main rivers in the north-south transitional zone have changed significantly,
which directly affects the basin-level ecological management and the development and utilization of regional water
resources. Previous studies mostly focused on a specific river basin, thus, there was a lack of systematic and in-
depth research on the spatial-temporal variation characteristics and driving factors of river sediment load in this
zone.

In this study, three main rivers in the transitional zone were targeted for investigation into sediment load
variations. It collected data of 1961 to 2016 at 56 representative hydrological observation stations located along the
Hanjiang River basin, the Jialingjiang River basin, and the mainstream of the Weihe River basin. The spatial-
temporal variations of sediment load and the responses to driving factors were detected by using the Mann-Kendall
trend test, Pettitt’ test and double mass curve method.

We have following findings: (1) During 1961 — 2016, annual sediment load decreased significantly at all
hydrological observation stations (P <0.01), with sharp drops in sediment load at Xianyang, Huangzhuang and
Beibei stations by more than 84% during 2010 — 2016 as compared with those in the 1960s. (2) Sediment load
sequences at each station mainly mutated in the late 1960s and around the 1990s. (3) The special sediment yield
in the study area presented a spatial distribution of high in the west and low in the east, with a decreasing trend by
time, which indicated that sediment was mainly contributed from the upstream of the Weihe River, the mainstream
of the Hanjiang River and the Danjiang River, the surrounding areas of the Hanzhong basin, the lower-middle reach
of the Jialingjiang River, the lower-middle reach of the Bailongjiang River, the upstream of the Fujiang River and
the Western Han River. (4) Human activities were the dominant driving factors for reduction of sediment load,
accounting for more than 94% of the total reduction. To be specific, sediment load reduction in the Weihe River
basin was affected mostly by successful soil and water conservation projects, while in the Hanjiang River and Jialing
River basins the progress in sediment relief contributed to ecological restoration projects and cascade reservoirs
engineering. This study can provide a scientific basis for the prevention and control of soil erosion and the

integrated management of watersheds in whole regions of the north-south transitional zone of China.

Key words: sediment load; driving factors; contribution rate; human activity; the North-South Transitional Zone

of China
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