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Fig. 1 Geological sketch of the northern part of Jinan spring field
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PEXT 1987 ~1996 4EHY 10 4[] B BE SR A VA K S B PR g 1T, RRREK R 8
KSR AR N HBHIHL.

Ot R IBABF—HEM X5 1987 4EFEKEI—1990 R KA R BA B KK BT
Fae, 1987 4EREKE, MK 992mm (B B B 4EFH MK E 670. 4mm) , FKLIE
TR K CGCAL RN 38— Tk L 24 2 [8]) 2y 28. 206m, 1988~ 1989 £ERR/KE: /L, FE KA
K AL b FH0E /N KA B AR TR . 1990 FAb K R BUE ¥ KK G BB BT SR R B IR E, T X
4 20. 8m, FEAR (T 5 I BT 2L — T LB 342 (8D 24 23. 5m, REF LML FF 2R X AL B B 3 —
RIBEHZ DK 8. 4m,

@1991~1993 FERKHA, KL I B B 2K, (E /K PLEEL 1987~1990 4478 . 1990
FERFEBIKE 1047mm, JRkh T ARIKHAS) B M 667 B, /K AL [ 380 BE X . 1991 ZEAH KK
PLARA B, I X N 25m, W3RN 27. 3m, KA LALFFRIX K 9. 8m, 1991 SFREKEEH T2
FEEHME, EAKB KA LFAZET 1987 A 1990 4 & HAK AL, T X4 28. Tm, FFRB N
32.2m, KIF TALFFRIX K 18. 9m, 1992 FEFEAKAR R, 3 1993 FAKBIK AL BRI XY
23m, FHRBH 25. 2m, KA LA F R K H 9. 5m,

®1993~1996 £EFEK AR XT3 T , K ALELE 1T, 1996 4 F K IR A E K KALE
210 R FEME, M XN 29. 4m, FHRBH 33. Tm(FE . WK 1 HA[LUES, RS
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Table 1 Karst water level and precipitation

£y 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996
f& 7K B (mm) 992 | 532 | 340 | 1047 | 680 | 530 | 798 | 873 | 597 | &34
- BIEE — |23.68]22.61| 20.8 | 25 23.3 23 | 23.8 | 25.1 | 24.5
X
K BReEH 28.2126.80|23.80| 27.8 | 28.7 | 26.7 | 27.4 | 28.9 | 28.6 | 29.4
If’“ - FBMKME [ 24.68)26.31[24.92| 23.5 | 27.3 | 26.74| 25.2 | 27.8 | 28.7 | 28.3
aN ii]
= BEfE | 28.44|29.04| 26.3 | 30.3 | 32.2 | 28.3 | 29.52 [31.324| 31.6 | 33.7
(m) BEE - — 18359 8.4 9.8 | 9-83 | 9.5 8.5 6.8 -
BRHE - - — | 18.01 | 18.9 [15.039| 16.66 {17.719] 15.09 | —
KA
-
(m)
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26
22

HI36 91236 512]3 631 36 91213 6 912/ 36 912(3 6 9123 6 5193 & 913
1988 1989 1990 1991 1992 1993 1994 1995 1996
532(mm) 340(mm)| 1047 (mm) | 680(mm) | 530(mm) | 798(mm) | 873 (mm) | 537 (mm) 834 (mm)
B2 BRI Jefl 1988~1996 4R (8] K frAR 4k i 8

Fig. 2 Water level variation curve of Jy5; hole from 1988 to 1996 located in the Jinan spring field
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W KSR K SR B S 17 KPR K LR B R A O , iR B Bh 0. 97,
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Table 2 Spring discharge of Jinan urban district

£ 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996
RAKFHRE  (10*m3/d) 2.93 | 1.22 | 0.047 [ 2.032| 55 | 2.33 | 1.2 | 10.9 | 11.42| 14.2
BB (D) 270 41 287 | 284 34 80 79 50 58 45

2.1.2 AZF RN BIEAKNE G Y

TR AR KGEZALFRE WAL, TFRER K, KA TR, 5K BB,
1987~1996 AR B EB KA RBE RERUITFRE)H 45.92 X 10* ~52. 47 X
10'm*/d, Fr R T K E K AL R 24. 2~27. 6m, SRK B IR BEFH K 0. 047 X 104 ~14. 2
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X 10'm®/d, R IKEWF FLBTH] 34~287 K, 1987~1996 4E[) 57K K AL # 70 448 LI BT BE
BREAR AR TR K, R R/, I BR AKWT IR (1972 2B 58 58 3 R BELITIR » 1986 4F
Fris B KRBT, EENFFREM A . 10,1966 FLH A KA ATF
AKEFREN 20X10'm*/d+, H\5FH 1987~1996 {E A4 I R ERY 38%~44%,
T TR B AR 1. 06 X 10*m®/d, 1966 4EFF BT X T KL K 29. 4m, G H)
1987~1996 4E/K AL 5. 2~1. 95m, KL 4F T My 0. 22~0. 07m , 1966 4F H B 7K fiL
A 29. 84m, ] 1987~1996 4E 10 4E[d] HA 1996 £ F K EAK AL BT 29m (y 29. 4m) , 1966
ERKBRETE KR 26.13X10'm*/d, T 1987~1996 4E 6] S /K E X &G 1966 4
i 0. 2% ~54% . 1966 “FERTJ5 B I T KK ALAEAE MR Jy 0. 96~3. 96m, b 1987~1996 FEK
PLAEARHE /N 2. 44~3. 04m (& 3),

£33 REEBAFRBESFEHEXFHKAAR
Table 3 The water —taking capacity of the karst water in Jinan spring field

and average water level in urban district

G 1959 | 1960 | 1966 | 1971 | 1975 | 1979 | 1983 [ 1987 | 1988
HEBAKFRE A0'm¥/d) 7.27 | 9.65 | 20.7 | 33.52 | 39.9 | 45.6 | 44.6 | 48.86 | 50.99
WX EHKA (m) 30.4 | 29.72 | 28.8 | 28.1 | 28.0 | 27.2 | 27.0 | 26.2 | 26.1

g 1989 1990 1991 1992 1993 1994 1995 1996
EBRKFARE A0'm¥/d) 45.89 | 45.92 48.7 47.54 | 50.61 | 52.47 | 52.04 | 51.65
HRFEHKA (m) 24.2 24. 4 27.2 26.3 25.6 27.5 27.48 | 27.624

HFEENEBRKFARBY AT RLITRE.

2.2 FERBEXEEBEKKCETL
2.2.1 HIRBREFHSEER

FERETEGSKENEWARERRZANILAKE  EBRKE  BKES FGATET #hé
AR, 7K S7 35 B % . 1987 ~1996 4F &) PV RBURIR 1Ly . KoM B R 1l 3 KT FFRE R 21. 23
X 104~ 24.9 X 10'm*/d, Tk B & FJF K&K 4 X 10'm*/d, K] B FH KA K
26. 061 ~30. 314m, 3¢ 60 LEfCHEEF-H K AL 32~33m FHET 2~6m (&1L R . WRIE 1L R
70 AR T . KAELIES M KBE, B 3. 4~6. 8m,
2.2.2 RARBEEAEKKEEL

AT UFRREKENTERERRLAMILEEARKSE, B TRELUHERKS
RBAKHER, SKEH, SERRETE AAER/N, EAKERS, T E&HFF
FREKA2X10'm¥/d+), KN EEREF KT}, 1989~1995 FEHBHAKMRE
18. 93m, KL AEARIE N 7. 1~9. Tm;1990~1995 4E 6] FH /K47 11. 745~14. 75m, ¥ 60 4
KA 7KL (30. 5~31. 5m) FHET 17m+.
2.2.3 FhWR gEAKEEL

FEAREBKNEESKEA TREBMAERGTEARKE  EBHRAE  BZARE.
TR R 3T BB KBTS, BKELF . 1987~1996 4F (B XK FFREH
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7K K 10. 04X 10*~14 X 10'm®/d , ¥ 60 ER W4T KAL(30~31m) FRET 4~6m, X
EEHKNBEFRBILFREK 12m+, HENFEEA. o7 RKAKOKFERKA 2~
4m, A FERRK) #hE KT ilE.

TR A KB A KK AL 3R 4. 3,

x4 FHRESEXERBEA 1987~1993 FE KA FHHE (m)

Table 4 Karst water level variation in different parts of Jinan spring field from 1987 to 1993

X B WAL 1987 1988 1989 1990 1991 1992 1993
Az-1s 4.04 3.15 0.78 6.77 3. 80 4.22 3. 41
i} X
: Cis - 2.95 0.79 - - 3.92 3.41
Tao 3.76 2.83 1.06 6.35 4.36 - -
Ma1 7. 00 4.20 1. 00 7.20 6.10 4.30 4.68
i T
Ap—sy — 2.62 1.12 6.78 — 3.77 4.25
KA, - 2.58 0. 42 6. 83 4.54 3.92 4.25
KR TAFREK Azs - — 3.18 9.73 9.12 8.11 7.12
7Kfr
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Fig. 3 Comparative curve of the karst water levels of different parts in Jinan spring field
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T v T X Y 28 5 B S B VA VKK AV 5 T SRR 40 L K I K K O 2 IR 9 A Ak A — R B
. PRRE CLES B OME 27. 317m, FEEKW B R TR JaosFL KBEK 45, 7L
BUE JoflBRER Jofl LR E T IS 5K Cu B —#, FEE KB I A % 0 1991
FEKH, 4 Cufl B W, EREFL A KRB EE—ZEL E, T, 7 >32. 2m, J fL>
28. 25m, Jy03fL>27. Tm; T CufLIE H HiBt, EREFLRI KRS REXNSEMHZ T, X
MR FRMBAMITE, TTRAR X BLIE A K 8 75 55 VI 2R i B, T 2615 %k b 3
UPE KK S CoflZ BB A B X P E B AR B ., CLILIF s B Mint, &
B3t L fLK ALK 30.85m, /N ZEFE AL KA, FLAK 2 2 30. 35m. £ 3% R J, FLK AL H
30. 992m, {HEY CfL&F 1L B R /G YK —BRHE i, EREFL KRR Cuil
B R 7K AL ME DA b B A T, 77 X A K 3R 3 T AR K TE B B L A R R i K R
PN 5 T A0 K 5 iy 28 LA 76 3 B T 40 - P /K BRI TR P 2R 3 AN 2K TR AK 32 K I 5 T S RE b 28
WX, KRBEELFENKTELTFHEEEK—HAEEY LW, A FRELBMA
KKAL AR AK TR
3.2 MRHER

FHEREARANARKEHRILERFEKE, TEA D LRI B EE AN, RHRT
B AT KB EE K (5.

5 FRARIRERID T RFAA AL EEE (m)

Table 5 Water levels’ comparasion between two sides of the major bourdary faults in Jinan spring field

5| . B 1995 4F

) ] 1]

g E‘L%_ 01—01 03—01 05—01 08—01 09—01 11—01
B[4 M, Ces 32. 482 32. 792 30.712 31. 242 32. 872 32. 282
B

~ P, Cae 32.501 32. 561 30. 691 31. 041 32.771 32.11
% | A 1995 4F

20 T &

B kR 01—16 03—16 05—16 07—16 09—16 11—16
£l 5

4 HMW, Ars 24.599 23. 459 20. 899 20. 829 25. 649 25. 439
B

¥ FEM, Azs 13. 877 10. 419 6. 829 6. 859 9. 359 11. 559
T B 1987 4

B | W, .

1 il =]

i S‘L% 05—01 06—01 07—01 08—01 11—01 12—01
A

;l: M, Cys 24. 977 24. 327 25. 007 24.797 27.717 27.537
& TGN, Jros 25. 046 24. 166 24. 946 24. 806 27. 637 27.596
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PR EE K Z AL R, KO B TR FF R X BB B %R
S RGN R & 7 RS T KK LA SR ACK 7= AR ., T K SKRIE 3 4EHEFH
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KR PIE 2 0T R B, BB AL A S B, TR 23t T KK AL A B B K R SR 3
HRKIHBEMR N BE, FERAKEAEREET, RUBEKABEER, #UER
SR R KA HR B X L AR A L B R S B B A /N K R R L, X
KEF AR BT RRIRE BT REATHE R, BUCT R, R IA # K TR, B 1k
A B BRI K SOHUR TR R A
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DYNAMIC CHARACTERISTICS OF KARST WATER IN
JINAN SPRING FIELD AND DISCUSSION
ON SOME QUESTIONS RELATED

Liu Guoai and Zhao Xinhua
(Shandong Geologic—engineering Institute)

Abstract

Infiltration of atomosphetic water and river leakage are major supply sources of karst
water in Jinan spring field,while artificial water —taking and spring discharge are its major
discharge forms. The karst water flows from south to north in a whole and the average
recharge capacity is 70 X 10*m*®/d. The dynamic state of the karst water is greatly influenced
by atomosphetic water sharply from 1987 to 1996. The water level had a falling trend
because of poor atomosphetic water during dry seasons from 1987 to 1990,and in 1990,it
reached the lowest level as 20. 8m =+ ;from 1991 to 1996, the water level had a rising trend
because of rich atomosphetic water,and reached the highest level as 29. 4 during rain season
in 1996. But in the last ten years, influenced by the rising capacity of water — taking, the
water level has fallen obviously compared with it in 70’s. The rate of springs’ discharge has
become smaller. The karst water in Jinan urban district has a close relationship with the
karst water in the area of east Chaomidian fault. Thus, enlarging the water — taking
capacities of Ermeishan water —taking station and of the area,west of Chaomidian fault will

not occur an obvious influence on the water level in Jinan urban district.



