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Table 1 Hydrological stations in the middle reaches of the Yellow River (MRYR)
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Fig.2 Linear trends of streamflow in the MRYR
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Fig.3 Linear trends analysis for annual sediment flux in the MRYR
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Table 2 Changes of average annual precipitation in the MRYR

(mm)

T Al
AR FERMT  WIR BN BRI W AR

1950-1959 607.1 80.3 4593 453  453.6 52.0
1960-1969  689.1 90.3  507.6 46.1  455.7 51.3
1970-1979 583.2 55.8  484.0 26.8 3903 40.8
1980-1989 637.6 743 4615 17.2  402.8 34.9
1990-1999 526.9 40.8  409.1 13.1  349.6 31.5
2000-2009 547.8 423 4445 9.0 3974 254
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The Variation Trend of Streamflow and Sediment Flux
in the Middle Reaches of Yellow River over the Past 60 Years
and the Influencing Factors

ZHAO Guangju"?, MU Xingmin"?, TIAN Peng’, WANG Fei"? GAO Peng"?
(L. Institute of Soil and Water Conservation, Northwest A & F University, Yangling 712100, China;
2. Institute of Soil and Water Conservation, Chinese Academy and Sciences and Ministry of Water Resources, Yangling 712100, China;
3. College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling 712100, China)

Abstract: The hydrological processes and sediment fluxes have been dramatically altered by large
amount of dams’ construction as well as reforestation in the Yellow River basin during the past
several decades. Better understanding of the variations of streamflow and sediment flux in the
Yellow River is greatly helpful for soil and water conservation, water resources planning and river
basin management. This study has systematically analyzed the variations of streamflow and
sediment flux in the Middle Reaches of Yellow River from 1950s to 2009 based on the observed
data from 6 hydrological stations (Toudaoguai, Longmen, Huayuankou, Huaxian, Hejin and
Baijiachuan) with linear regression, Mann-Kendall test, double mass curve method and wavelet
transform. The results indicate that both runoff and sediment flux show significant decreasing
trends, which are more evident after 1970s. Average annual streamflow and sediment flux during
2000 and 2009 are extremely low at Hejin station in Fen River, accounting for only 20% of those
from 1950 to 1959. Being detected by double mass curve function, the abrupt changes of
streamflow and sediment flux at Toudaoguai, Longmen and Huayuankou appeared in 1985 due to
the operation of Longyangxia Dam. The significant wavelet spectrum of streamflow and sediment
flux was mainly detected during 1950s and 1970s with a period of 0.5-1 year at confidence level of
95%, but later the periodicity features become more and more insignificant and even disappear. In
summary, the reduction of streamflow and sediment flux is mainly caused by climate change,
rainfall, soil and water conservation measures (such as afforestation, terraces, reservoirs and dams)
and other human activities. Among these, reservoirs operation in the mainstream has great impacts
on variations of water and sediment at the Toudaoguai and Huayuankou hydrological stations.

Key words: Middle Reaches of Yellow River; Streamflow; Sediment flux; Influencing factors
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