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Fig.1 Location of the Hailiutu River basin
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1 1957~2007 .
Table 1 The mean, maximum and minimum monthly runoff in the Hailiutu River from 1957 to 2007
1 2 3 4 5 6
/m?s! 297 2.99 2.75 2.58 2.23 2.13
1% 9.0 9.0 8.3 7.8 6.7 6.4
/m*es! 4.00 4.10 3.88 4.17 4.33 3.50
/m?-s! 1.19 1.08 1.08 0.84 0.97 0.86
7 8 9 10 11 12
/m?s! 247 3.38 2.95 2.88 2.87 297
1% 7.4 10.2 8.9 8.7 8.7 8.9
/m?s! 4.63 19.64 6.36 5.53 4.29 4.09
/m?s! 1.19 1.15 1.31 1.07 1.24 1.31
) 1986 ,23
;1962~1964 ,
0.05 ,1986
, , 1989
0.01 ;
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Table 2 The interdecadal departure of the runoff in the Hailiutu River (percentage)
1957~1959 1960s 1970s 1980s 1990s 2000~2007
/m’es™! 3.08 3.49 2.80 2.85 2.00 2.37 2.73
1% 13 28 2 4 =27 -13
1967,1988 2000 1957~1967 ,3~5 ,6~8
’ o ’ 9~11 ’ 12~2 o D
1968~1988 ,  1989~2000 ,
, 2001 2007 ( 3) , ,
o , 58.4%, , 20%
sr
[ z%&nk — %% anHims] 2.4%, : ;
s , , 50
""E 3 o
2 2f 3 NN
@ .
1 Table 3 The percentage of the seasonal mean, maximum and
Tl S I e e minimum precipitation
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Fig. 5 The change points of the runoff in the Hailiutu River from 1957 to 2007
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station in the Hailiutu River basin from 1957 to 2007
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Fig.8 The annual distribution of the precipitation and discharge in

the Hailiutu River from 1957 to 2007
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Annual Runoff Distribution of Hailiutu River and Its Change Trend

ZHANG Danrong', GUO Mianchen', XIA Dongmei?, LI Yahan', XIE Yuebo', GUAN Yiqing'

(1. College of Hydrology and W ater Resources, Hohai University, Nanjing 210098, China;
2. Hydraulic Research Institute of Anhui Province and Huaihe River Commision, Bengbu 233000, China)

Abstract: This paper analyzed the runoff data of the Hailiutu River, the middle reach of the Yellow River, from 1957 to 2007 with various
methods.. According to the analysis by the non—uniform coefficient method of annual streamflow distribution, the annual runoff distribution of
the Hailiutu River is quite uniform with a low concentration ratio. The annual runoff series was found to have a significant descending trend by
using the Mann—Kendall test. And it was found that the precipitation in the same period has not obvious with non—uniform distribution of the
annual precipitation. The precipitation concentrated in July, October and September. With the regime shift index (RSI) method, it was found
that the annual runoff change can be divided into the durations as follows: 1957~1967 ,1968~1988,1989~2000,2001~2007. By comparising
the trend and annual distribution of the runoff and precipitation, the conclusoin was made that there is no obvious impact of precipitation on
runoff in the Hailiutu River Basin.

Key words : changing point detecting; trend analysis; M-K test; regime shift index method
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Calculation of Design Flood Hydrograph for Small Watershed Based on GIS

LIU Junping

(College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract: The Miaoyuanxi River, located in Quzhou City of Zhejiang province, is a typical mountain stream. The river has characteristics of
plentiful rainfall, steep gradient, short source and swift flow, sudden flood rising and sharp dropping, quick travel speed, and great peak dis-
charge. The triangulated irregular network and spatial analysis function of geographic information system(GIS) were analyzed to realize interpo -
lation of the isoline of hydrological statistical parameters. According to the hydrological characteristic parameter derived from GIS, the average
point rainfall at different duration was calculated. In view of conversion coefficient of point rainfall into area rainfall, the average area rainfall
was obtained. By frequency analysis, design rainfall at different frequency was calculated. The instantaneous unit hydrograph was applied to
carry out convergence computation and infer design flood hydrograph and peak flow, which provide basis for drawing mountain flood risk map
and establishing security system for small watershed flood control and flood evasion.

Key words: small watershed ; frequency analysis ; instantaneous unit hydrograph ; design flood hydrograph



