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Tab. 1 Historical information about the data on the discharge rate from the Yuanjiapo Spring
fE# ik FEY BT AY EHEB O AXHEFH
Bt |8 1980 1989 1993 1997
WE (m’fs) 3.20 2. 00 1. 98 2. 06
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Tab. 2 Historical information about the data on the discharge rate from the Shaizhudong Spring

% % e F&Y B —A FAg A XAE#
it (8] 1980 1982 1993 1997
WE (m’ /s) 0.8 2.7 2.7 1. 47
Wi AE  BEAERAERE AR BANBE B ibHE
b) [2]
( ) (
), 1956~ 1985 30 ,
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1956~ 1985 ( 3),
0= %Qz 2. 13m’ /s
EK:i = 1)° EK: - 1)?
G = (51_ 11) = (f(;_ 11) = 0.16
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Tab. 3 Original data on frequency calculation of the discharge rate from the Yuanjiapo Spring

g ) AN %% ZRHE
£ (1) FE ey (ﬁ;% K % Ki— 1 (Ki— 1)? e ﬁlx 1006
m’ /s)

1956 1.78 1 1985 3.19 1. 50 0. 50 0. 25 3.2
1957 1.78 2 1984 2. 90 1. 36 0. 36 0. 1296 6. 45
1958 1. 98 3 1976 2. 80 1. 22 0.22 0. 0484 9. 68
1959 1. 85 4 1968 2. 51 1. 18 0. 18 0. 0324 12. 90
1960 1. 98 5 1977 2.44 1. 15 0. 15 0. 0225 13. 13
1961 1.98 6 1983 2. 40 1. 13 0.13 0. 0169 19. 35
1962 1. 83 7 1969 2. 40 1. 13 0.13 0. 0169 22. 58
1963 1. 86 8 1967 2. 40 1. 13 0.13 0. 0169 25. 80
1964 1. 79 9 1978 2. 31 1. 08 0. 08 0. 0064 29. 03
1965 2. 09 10 1982 2.22 1. 04 0. 04 0. 0016 32. 26
1966 1. 94 11 1970 2. 20 1. 03 0. 03 0. 0009 35. 48
1967 2. 40 12 1974 2. 00 0. 99 - 001 0. 0001 38. 70
1968 2.51 13 1965 2. 09 0. 98 - 002 0. 0004 41. 93
1969 2. 40 14 1975 2. 07 0. 97 - 003 0. 0009 45. 16
1970 2.20 15 1973 2.02 0. 95 - 005 0. 0025 48. 39
1971 1. 88 16 1972 2. 00 0. 94 - 006 0. 0036 51. 61
1972 2. 00 17 1961 1. 98 0.93 - 007 0. 0049 54. 83
1973 2.02 18 1960 1. 98 0. 93 - 007 0. 0049 58. 06
1974 2. 11 19 1958 1. 98 0. 93 - 007 0. 0049 61. 29
1975 2.07 20 1979 1. 94 0. 91 - 008 0. 0064 64. 52
1976 2. 80 21 1966 1. 94 0. 91 - 008 0. 0064 67. 74
1977 2. 44 22 1971 1. 88 0. 88 - 012 0.0144 70. 96
1978 2. 31 23 1963 1. 86 0. 87 - 013 0. 0169 74. 19
1979 1. 94 24 1959 1. 85 Q0 868 - 014 0. 0196 77. 41
1980 1. 65 25 1962 1. 83 0. 86 - 014 0. 0196 80. 64
1981 1. 65 26 1964 1. 79 0. 84 - 016 0. 0256 83. 87
1982 2.22 27 1956 1. 78 Q 835 - 016 0. 0256 87. 09
1983 2.4 28 1957 1. 78 Q 835 - 016 0. 256 90. 32
1984 2.9 29 1980 1. 65 0. 77 - 023 0. 0529 93. 55
1985 3.19 30 1981 1. 65 0. 77 - 023 0. 0529 96. 77
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Tab. 4 Calculations of the theoretical frequency of the water discharge from the Yuanjiapo Spring

AE (%) 1 3 10 20 30 50 70 80 90 95 97 99 99.9

h 256 201 131 0.8 0.48 - 0.05-0.56- 085~ 1 24- 1.54- 1.74- 2.08- 2. 61
K,=hC+ 1 1.41 132 121 113 1.08 1.01 0.91 0.8 0.8 0.75 0.72 0.66 0.58

O=0 K, 300 281 258 241 230 206 1.93 1.8 170 1.59 1.53 1.40 1.23
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Fig- 1 Curves showing the water discharge frequency of the Yuanjiapo Spring
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Tab. 5 Original data on frequency calculation of the discharge rate from the Shaizhudong Spring

g A /NI B y
i L FE W Lo K-l (K- P=g < 1006
(m’ /s) S Ki=
(m’ /5) Q
1956 1.01 1 1968  2.24 1. 46 0. 46 0.2116 3.20
1957  1.28 2 1977 1w 1.26 0.26 0. 0676 6. 40
1958 1.29 3197 191 1.21 0. 24 0. 0576 9. 68
1959  1.50 4 191 1L71 L1 0.11 0. 0121 12. 90
1960  1.44 51978 1L.70 L1 0.1 0.0121 13. 13
1961 1.71 6 1980 169 1. 10 0. 10 0. 0100 19. 35
1962 1.38 71979 164 1. 10 0. 10 0. 0100 22. 58
1963 1.50 § 1985 .64 1. 10 0. 10 0. 0100 25. 80
1964 151 9 1984 163 1. 06 0. 06 0. 0036 29. 03
1965 154 10 1975 1.6l 1. 05 0. 05 0. 0025 32.26
1966 142 11 1976 160 104 0. 04 0. 0016 35. 48
1967 1.91 2 1981 1. 56 1. 01 0. 01 0. 0001 38.70
1968 224 13 1965  L.54 1. 00 0. 00 0. 0016 41. 93
1969 149 14 1964 1.5 0.98 - 002  0.0004 45. 16
1970 136 15 1972 1.5l 0.98 - 002  0.0004 48.39
1971 1. 41 16 193  1.50 0.98  -002  0.0004 51. 61
1972 151 17 1959  1.50 0.98  -002  0.0004 54. 83
1973 1.40 18 1969  1.49 0.97  -003  0.0009 58. 06
1974 L4219 1982 148 0.96 - 004  0.0016 61. 29
1975 L6120 1960 144 0.94 - 006  0.0036 4. 52
1976 160 21 1966 142 0.92 - 008  0.0064 67. 74
1977 1.94 22 1974 142 0.92 - 008  0.0064 70. 96
1978 .70 23 1971 1. 41 0.92  -008  0.0064 74.19
1979 L6424 1973 140 0.91 - 009  0.0081 77. 41
1980 169 25 1962 138 0.90 -0Q10  0.0100 80. 64
1981 .56 26 1970 1.36 0.8 -Q12 00144 83. 87
1982 148 27 1983  1.34 0.8 -0Q13  0.0169 87. 09
1983  1.34 28 1958  1.29 0.8 -016  0.0256 90. 32
1984 163 29 1957 128 0.83  -0Q17  0.0289 93. 55
1985  L64 30 1956 1.0l 0.66 - Q34  0.1156 9. 77
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Tab. 6 Calculations of the theoretical frequency of the water discharge from the Shaizhudong Spring

TE (%) 1 3 10 20 30 50 70 80 90 95 97 99

h 254 200 1.31 0.8 0.48 -0.05-0.56-0.85-1.24-1.55-1.75- 210
K,=hc+ 1 1.38 1.30 105 1.12 107 1.01 0.92 0.8 0.81 077 0.74 0.69

o0 K, 219 20 19 177 1.6 1.60 1.46 1.38 1.28 122 117 1.09
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Fig- 2 Curves showing the water discharge frequency of the Shaizhudong Spring
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CALCULATION AND COMMENT ON THEORETICAL
FREQUENCY OF DISCHARGE RATE FROM TWO
SPRINGS AT YUAN JJIAPO AND SHAIZHUDONG
IN THE NORTHERN AREA OF WEIHE, SHAANXI

Tao Shuhua
(No. 1 Hydrogeological and Geological Engineering Team , Shaanxi Bureau of

Geology and Mineral Exploration and Development)

Abstract

Based on the records of the water discharge from two karst springs at Yuanjiapo and
Shaizhudong in the northern area of Weihe, Shaanxi Province, some comments on the water
resources of the two springs are made by use of the method of theoretical frequency . For the
value or the average value of the discharge rate from springs, avalue, 50% of the rates guar-
anteed, is considered to be more reasonable and for exploitable resources, the highest dis—

charge rate guaranteed more reliable.

Key words Karst spring Discharge rate Exploitable resources Method of theoretical
frequency Northern Weihe

(& 13771)
The other was to determine the limits of the cone of influence of the hydraulic capture zone in
order to offer hydrogeological basis for underground remediation with physical, chemical and

microbial methods. The tracer applied was radioisotope I The results of the tests weresatis—

fying.

Key words Fracture—karst water Tracing test Remediation of petroleum contamination

Hydraulic capture zone



