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Fig.1 Hydro-geological sketch map of the Jinan spring basin local
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Fig.2  Average spurting amount of the 4 spring groups and variation of the exploiting amount to groundwater



190

2002
120
3 1981-2000 N
'R 80 . q
&0 |
EE 1968198
40 | L '
ﬁf \ . ;.} 1959-1967
8 20 ~ e = .
| s -
0 ' ' '
0 10 20 30 40 50 60
RERE (Ft/d)
3
Fig.3  Average spurting amount of the 4 spring groups and scatter spot map of the exploiting amount to groundwater
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Fig.4 Statistical days for zero-flow of the 4 spring groups in every year
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Fig.5 Relationship curve between average spurting amount and the lowest groundwater table
1959 - 1993 m’/s
1
0.903 Tab.1 The lowest landscape discharge
of the 4 spring groups
Q = - 415.599 + 303.276logl0 H
H m m w/d
Q m’/d 26.80 17.52
27.50 20.92
1 26.30 15.04
1 26.77 17.37
15 ~ 20
m’/d 2.2
2.02m’/s 2.42 /s 1.74m’/s  2.01  2.2.1
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Tab.2 Recharge amount of the
groundwater in recharge area
mm m*/d
20% 828.25 47.2
50% 666 .35 37.98
75% 550.1 31.35
95% 413.38 23.56
682.35 38.89

2.2.2

2.2.3

2
Q=FH
Q H
3
R = A, logP-D, - F- P
3

Tab.3 Maximum exploiting amount of the groundwater on

condition that enable the Baotuquan spring to spurt

mm m’/d

m/d m/d
20% 828.25 47.2 17.52 29.68
50% 666.35 37.98 17.52 20.46
75 % 550.1 31.35 17.52 13.83
95% 413.38 23.56 17.52 6.04
682.35 38.89 17.52 21.37
2.3
2001
2000 9 -2001 9
666.0mm
38.0 m’/d 800 m’
30% 0.66 m/d
38.66 m’/d
17.52  m’/d
21.14 mi/d
9 12 21 m/d
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STUDY ON CONTROLLING PARAMETERS OF JINAN SPRING
GROUPS GUSHING AND MACRO-METHODS OF SPRING
PROTECTION AND WATER SUPPLY
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Abstract The process of Jinan springs spurting can be divided into several periods including artesian flowing period —arte-
sian flowing-exploiting mixed period seasonal or perennial zero-flow period and artificial controlling period. Based on the
analysis of the historical evolution of Jinan springs’ spurting a quantity equation between the annual average spring dis-
charge and the annual lowest water table is built according to the statistic data which enable us to gain the corresponding
relation between baseline water level and the smallest scenic discharge of spring gushing. Then the groundwater recharge in
the spring area is calculated and the controlling parameter of maximum available amount of groundwater exploiting is ob-
tained. Finally in the light of actual demand some macro-methods are put forth as follows expanding surface water sup-
ply exploiting new water source implementing various types of artificial recharge engineering adjusting the pattern of wa-
ter supply and practicing water supply by different quality.

Key words Jinan spring groups The lowest landscape discharge of springs Controlling parameters Macro-arrangement



