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Abstract

The paper is proposed to analyze the roughness variation law with river scour in the reach of Danjiang-
kou-Wangfuzhou water conservancy project. The roughness of Wangjiaying-Huangjiagang and Hua-
ngjiagang-Laohekou river reaches from 1954 to 2019 was calculated by using the measured flood levels.
The variation trend of roughness was analyzed according to five different flow levels. The results show
that: the roughness of Wangjiaying-Huangjiagang reach is larger than that of Huangjiagang-Laohekou
reach, and the difference of roughness decreases gradually with the increase of discharge; the roughness
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of the reach showed an increasing trend under different magnitudes of discharge from 1954 to 2019; the
roughness of Wangjiaying-Huangjiagang basically reaches a stable state at the orders of 1000~2000 m3/s,
5000~10,000 m3/s and 20,000 m3/s, the roughness of Huangjiagang-Laohekou basically reaches a stable
state when the flow rate is above 20,000 m3/s, but still fluctuates at other orders of magnitude.
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Figure 1. Network of hydrographic stations and distribution of analysis section
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Table 1. Calculation results of roughness of river reaches

=1 OMERRERITERRSER

T BORE A T BUkt TERER
At . NP A X e A . e
ERE~HFE wWEKE~EZN ERE~HRE  WEB~EZN EFRE~HFHE  wWEE~EZWN
1954 0.026 0.019 1978 0.065 0.036 1999 0.072 0.046
1958 0.028 0.020 1979 0.039 0.030 2000 0.058 0.034
1959 0.036 0.039 1980 0.041 0.029 2001 0.085 0.044
1960 0.028 0.022 1981 0.039 0.029 2002 0.085 0.048
1961 0.025 0.029 1982 0.040 0.030 2003 0.041 0.034
1962 0.025 0.028 1983 0.025 0.029 2004 0.040 0.036
1963 0.024 0.024 1984 0.032 0.030 2005 0.036 0.032
1964 0.028 0.027 1985 0.045 0.034 2006 0.095 0.045
1965 0.027 0.021 1986 0.060 0.040 2007 0.059 0.039
1966 0.053 0.020 1987 0.047 0.030 2008 0.095 0.045
1967 0.035 0.020 1988 0.047 0.032 2009 0.080 0.058
1968 0.036 0.031 1989 0.046 0.031 2010 0.055 0.042
1969 0.045 0.033 1990 0.044 0.031 2011 0.046 0.041
1970 0.039 0.029 1991 0.052 0.036 2012 0.062 0.045
1971 0.040 0.029 1992 0.055 0.039 2013 0.076 0.063
1972 0.044 0.029 1993 0.055 0.039 2014 0.076 0.063
1973 0.060 0.033 1994 0.055 0.039 2015 0.090 0.070
1974 0.035 0.028 1995 0.056 0.039 2016 0.102 0.102
1975 0.032 0.028 1996 0.048 0.032 2017 0.058 0.060
1976 0.069 0.037 1997 0.062 0.046 2018 0.065 0.055
1977 0.069 0.037 1998 0.047 0.031 2019 0.058 0.055
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Figure 2. Roughness maps of 1000~2000 m%s and 2000~5000 m%s flow levels
[& 2. 1000~2000 m*/s. 2000~5000 m*/s i & B HIAER HE R E
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Figure 3. Roughness maps of reaches with discharge magnitudes of 5000~10,000 m*/s and 10,000~20,000 m%/s
[ 3. 5000~10,000 m*/s. 10,000~20,000 m*/s i & & A B fE R &
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Figure 4. Roughness map of reaches with a flow rate above 20,000 m%/s
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