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Fig.1 Location of the leakage reach of the Fenhe River main stream in the Jinci spring basin
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Tablel The statistics of the leakage experiments for the reaches of Fenhe reservoir to Zhaishang and Zhaishang to Saoshi

/m?es”! /m?es™! /m?es™ /m?es™ 1%
2 13 2 23 8.99 1.29 9.5 0.78 8.73
- 2 24 3 10 14.25 1.29 14.37 1.17 8.24
3 12 3 19 23.85 1.29 244 0.74 3.12
3 21 3 27 58.4 1.29 58.7 0.99 1.70
3 8 3 11 14.7 14.28 0.42 2.86
- 3 12 3 20 24.36 2391 0.45 1.85
) 3 21 3 24 74.9 73.72 1.18 1.58
3 25 3 27 41.07 40.63 0.44 1.07
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Table2 The statistics of the measured negative values of monthly ( )
runoff in the reach between the Fenhe reservoir and Zhaishang
o
m b
/m?+s”! 1% /m*es™! 1%
1960 11 09 132 1987 3 1.03 5 ’
1961 3 1.31 5.8 1988 4 0.45 8 ’ ’
1962 4 1.1 4 1989 3 3.11 6.2
1 1 0.06 732 1990 3 1.58 3 0 e
963 m=ale +Q )
1965 2 0.79 6.5 1991 3 1.7 4.3
1966 2 028 136 1992 5 1.21 21 ab.e ; °
1966 3 0.72 32 1994 5 0.5 11.8 1 2
1969 2 0.22 154 1996 5 0.49 9.7 — . — 2 3.
1971 2 0.31 12.9 1997 3 1.09 2.7
9
1972 1 0.02 35.6 1998 3 1.79 2.8
1973 5 0.74 18.4 1999 5 0.54 14.3 100.0
1974 4 18 85 2001 3 1 3.6 90.0
T» 80.0
1979 5 1.46 4 2002 3 0.5 3.1 = 700
1981 11 048 104 2003 3 0.6 1.4 ~ 600
1982 1 0.02 343 2006 4 0.75 16.1 50.0
1983 6 054 59 2007 3 0.9 6.4 40.0
1984 2 0.04 78.8 2009 2 0.52 10.4 ;gg
1984 3 1.4 4 2011 3 14 39 10.0
O.%.O 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
4 1960-2011 2014 /%
_ _ 2 —
’ Y
Fig.2 The leakage curve of the stream reach from the Fenhe reservoir
to Zhaishang
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( ), Fig3 The leakage curve of the stream section from Zhaishang to Saoshi
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Table3 The relationship between upstream flow and leakage

(leakage parameter) of the different reaches

/m?es™!

/m?es™! 1% fm?es! 1% fm?es! 1%

1 0.35 353 0.19 19.3 0.22 22.5
2 0.47 23.6 0.26 12.9 0.30 15.1
5 0.58 11.6 0.32 6.4 0.37 7.5
10 0.71 7.1 0.39 3.9 0.46 4.6
15 0.85 5.7 0.47 3.1 0.55 3.7
20 0.98 4.9 0.54 2.7 0.64 32
30 1.20 4.0 0.66 2.2 0.78 2.6
40 1.39 35 0.76 1.9 0.90 2.2
50 1.56 3.1 0.85 1.7 1.01 2.0
60 1.70 2.8 0.93 1.5 1.10 1.8
30 1.97 2.5 1.07 1.3 1.27 1.6
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Response of Mineral Water Resources to Precipitation Change
Based on Wavelet Analysis in Fusong County
GAO Yue!, BIAN Jianmin!, SONG Chao’, CONG Lu’

(1. Key Laboratory of Groundwater Resources and Environment, Ministry of Education, Jilin University, Changchun 130021, China;
2. College of Geo—exploration Science and Technology, Jilin University, Changchun 130026, China;
3. Heilongjiang Institute of Geological Environment Monitoring, Haerbin 150090, China)

Abstract: Precipitation is an important recharge source for springs in Fusong County. Therefore, it is of great significance to ex-
plore the change regulation and extreme value probability of precipitation for continuous replenishment of spring. For this, firstly,
based on the precipitation data during 1960-2013 and spring discharge data during 1981-2008, the distribution characteristics of
precipitation were analyzed through the calculation of the mean precipitation value in a year and between different years; Next,
Pearson III model was used to analyze the distribution of the largest precipitation probability; And then, the wavelet analysis was
used to analyze the annual precipitation power spectrum, extracting precipitation period between the year 1960 and 2013 at the
same time; At last, the cross wavelet method was used to analyze period relation between the amount of mineral water resources
and precipitation. The results show that during the 54 years between 1960 and 2013, annual precipitation had a period change,
and the variation coefficient is 1.017*10-17, which reflect the precipitation is stable, with no abnormal changes. The main oscilla-
tion period of precipitation and spring discharge are both approximately 11 months, and both of them shared the same phase (the
spring discharge having an immediate reaction with the change of precipitation). As an important recharge factor for the mineral

water in the study area, precipitation can effectively guarantee the supply of mineral water resources.

Key words: Fusong County; precipitation; spring discharge; period; continuous wavelet; cross wavelet; multi—time scale

Analysis of Leakage in Gujiao Reach of Fenhe River in Jinci Spring Basin
DANG Yuejun

(Hydrology and W ater Resources Survey Bureau of Shanxi Province, Taryuan 030001, China)

Abstract: The Gujiao Reach of the Fenhe River in the Jinci Spring basin is in the mountain valley. The most parts of the valley
is of exposed soluble rock strata of Cambrian—Ordovician carbonate rocks. The seepage of the river is considerable. Based on the
measured data from the experiment cross section. A leakage coefficient model was established for the section flow of the upstreram
leekage reach This paper also analyzed the leakage patterns over sections along the stream, and calculated the leakage vlolume.

Key words: Jinci; spring restoring project; channel leakage; Leakage coefficient; model; water balance



