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Abstract: Based on the 1: 50000 scale hydrogeological survey carried out in the bedrock area of the low mountains and

hills in the central and southern part of Shandong province, the hydrogeological characteristics are analyzed by means of
hydrogeological survey, hydrogeological drilling, geophysical exploration, pumping test, water quality analysis and
other technical methods. The results show that the groundwater types in the area can be divided into four types: loose
rock pore water, clastic rock pore fissure water, carbonate rock fissure karst water and bedrock fissure water. The
groundwater recharge, runoff, discharge conditions and their evolution as well as environmental hydrogeology are also
analyzed. Three quaternary pore water rich zones with the capacity of centralized water supply are delineated, and two

types of bedrock water storage structures: the stratigraphic water - retaining structure and the fault water - storage
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structure, are summarized. Groundwater quality is dominated with Class [[[ , IV and V , and the components higher

than the Class [lI standard include mainly nitrate, total hardness, iron, followed by fluoride, etc. With the water

prospecting model developed for the area, a total of 10 hydrogeological boreholes with water supply capacity were

constructed, with a total water yield of 7017.84m*/d, which can meet portable water supply for nearly 100, 000 people

and irrigation for more than 5900 mu farmland. The results can be used as guide for exploring new target aquifers for

water supply and to locating water wells.

Key words: hydrogeology; groundwater; pore water; fissure water; karst water; bedrock fissure water; environmental

geology; supply well; water yield

0 35i

AT JE AL, 2011 48 1 AR A8 K A i Ay 8 )
60 AEANE I AR TR RS, FECE ML b X H
FEOK TR, A A W T8 AN 75 AR K BRI M B3 7K IR
B0 43 TR o Ay S B K SCH R T AR DA 6 X
S EEAE | 38 V) T B A W X P R K 9 TR o AR
I %2 R K AT RF LR A X R . F 2012 AR HE AR L
KA HRGIRIT RS R 30 T 105 J1 bR 43 s X 3K
SCH TR A T H B E 3R S IR K SC b T A oY R
BE M55 M AR S SO R A ek S kR, S
Tt AR YRGE S S i ) 7K SC b 5 Y AL K AL R R A
Bk B, S5 Y B AL B I K & 3k #] T 1000~
4000 m*/d, A S P T M43 B K MERE, 8 R — 2B 7
g A b XS AR TR B AR &K E HROK E I T
ERR L H R8T 0 WS T — ZR 51K SCHb T 8 A5 37
Hr AR -

i}

1 HREMHR
1.1 HRME &M

LI Ml DX b AR AR L e B X, 4 T H
HEAT PG, Ab T —afy — 7 ORI AR B
LT IX B AU B s B YR A b
[ N R = S = W =B NS T B N5 P = = R (|
AE ML, B B =R T B XA A R Al 4R A
TN S B R BT A R AR
bR AR R T R R R X, [ R AR
PR FEIX
1.2 KEHMKL

W52 X e Wz dhk A 2 XA X, DU 2= A8 Ak 4y W
Z 4 (1956 —2020 4 ) F ¥ < o 12.1~12.5 °C,
1992—2020 4F 2 4 ¥ Hy % K i 800.17 mm, - ¥4 78
& 1018.40 mm' ™, XN VR TT 30 A R Y R /N K
JiE AN 22, AFE PR TRT R0 L K DA B 1 i I R DA

N B K PR e Ah 38 A TR K AR R R AR K T
o EMEET KErHRK, v HF Al E R,
XS T] 3t A PRI A R B AR K A4 T, T L 2 3 T
Tolk B 2B T K R F2 22 K b
1.3 HiZEA

WF 58 X SR @ FAadb b )2 R X, 7 F 6 75 1l )= 4
DX 2 Ml 2 43 X A8 A, U TR BT A =22 R Ml
ErREEFE, WBEMWETBEAEIWR,JEE T8
mo PHFPI A X B R e T IRAE AL+
AR Ry 112 F LR /T M 2 R R A
U R AR IE R B ool OB K 5 A K AR X

bl Ap[17-23]
AT

2 WIRRKTHREH
2.1 MU KRR KR Ay

R A0 b 7K A R AE A5 0, A B K SR B R
Hu R K K T3 RRAE R 5T IX T K R 43 R BA IS
FAL B WE S S AL B BRI R S LB
KR SR A R A

(1) P A 2R FLBR K 5 K 2« 35 5840 A A8 U 1l
PR R L 45 MU 28 DU R 2 0 A XL BB E T R
M —BEM —RERM W —HRIWT — TR
S JPH IR — £ R 3 b A 4 v K B S R K B
(B 1) o AR X P K SCHb T 45 1, 245 A il 7K ik 56 B
15 0 B K i HOE A IR KR S
LB K b TR 7K B K b BE MR K A F SR B R R
2395.50 71 m*/a, HHP Bk E R — BEF — KR KA
7K b B n] JF SR B R A 1033.58 1 m/a, 7 — ¥
FIRT — T ZRISk 5 K Hb B n I 2R B8 R i 1137.94
T3 m?/a, VG WA — & & K b B T JF R B OUR
223.98 J7 m*/a.

(2) T B A LB 2 K B R £h A R M B A
BRI A RBREKZ A HMAYE) kB E



154 B R T 7%

202143 H

9 LG

. 959[) [FRR

— WTFKERR K
LASBCA ALK

["1000~ 3000m" d
[ 1< 1000m¥% 4
2B A ITLBRK
|:| < 100m* d
3R ERBIRAK
[ 1000~ 5000m d
4 BRK

I:I < 50m*/ d

= RARET

[ ks

WK

192566 [@] s

1 LR
S RAsbianT ~~| %] 553 ® dill(n’ O
G136(37.6)

BRI RES Q TR’/ d)

@@%@%oﬁ*ﬁf ¥/ &) BE¥(m)

1 MEEEFBEKEKMESRE

Fig.1 Distribution map of the pore water rich zones in loose rocks

B2 Ml A T P A S R A R P K R
B K 3 VBT 2 i 7K TR AL 3 2 Tl o R K 3 R K
BEAY A A 5 A, 0] SRS o AR BT A0 R AR 2%
SO IR R RS A T 7 AL il T R A
Hh K SCE K 3CH B gl L 10 HR B O K

126.24~3744.00 m’/d(F 1 ). Mo T ok H X A4
TG DROKORTE W o) B0, IR T RGP M4 530086 . s
TE R B K L XN AR TE BT £ R K
SCT M 5 R A R B AAIE 5T KO B T K SCH R T4
MR 55 B AR R 55 & e i 55 A 25 SO 1A 1 fig

F1 KIMFHILBERER

Table 1 Basic information of hydrogeological boreholes
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Fig.4 Section view of Dasherzhuang Spring

KBEFE SR 4k 35 m Ab A9 ZKO1 FL (&l 5. 6)
L 130.0 m,0~5.7 m Jy 75 L Hf /\ HT b 2 — Br 52 41
2 AR KSR 1 m;5.7~130.0 m 2
A e 1 21 K 5 K R R KA 5 24.0~27.0 m,
59.1~61.9 m 2 PEA L EF AKMIME , B 2
ARG . AKAEE 5.4 m, B 1.16 m i), 5
JEIE K it 400.32 m*/d. #HESFETR 15 m B 5 7K
3744 m*/d.

TSl

SREAII - BZL T
mﬁ¥/\?ﬂ‘iﬁz”ﬁ m TR AU

B2 Eh S I WU
?EE%‘LU?H?}?% EUJ??E/J(”E’

TERBETK

| mmmrimes
[ i ssis
B 5 KEEEZKO1 7Lt R E
Fig.5 Geology at Hole ZK01 in Daxuezhuang

O H A MBK AR T AR T VR A SR
HLLAE T e 0 XA SR A B SR, HUR s
FBBRK B T A B0% A B KR R T 5
AN MR AR RE W TR E RN,
B KVESS IR K i — /N T 50 m*/do 7R ke
IR R U NG =P o S L1 -l W5 o R £
HE K TR F 100 m*/d(E 7).

U8 B B 7 R I ZKO02 4L, FL I 130.0 m, KU1k
FEJEE 2 m,0~25.9 m A4 H AR AR JHE L 3 U e R PR T
JUTEAE LB IT B4 A IE KB 5, 25.9~130.0 m iy K
SRELE S 5 R BTN BT L o
BN = B A9 KA HJE . 24.70~25.90,
30.60~35.90, 46.60~47.10, 48.60~49.10. 66.10~
67.30. 75.40~76.80, 94.50~99.40. 120.00~122.50



156 iR T 202143 A
__E
:ssssssssss::sss;i‘§§:»ss 2\ .
D RRRLRNNNONNNNNINNIRKIRER +1 >+
AR EEIOAOONN , 7, > ++ + oo
RN NN NN, v, . | 8
s NN RN Dok
A AN ANt :
R AR AR NN N
B NN NN NG NNNNNE ,
B AR AR AN NN NN .
B NN NNINNINNNNNN o
D NN AN "
A AR Sk
AN ‘
0 B SANNNNCNNNNNN b

6 REEMBEEKEKHEERNRE

Fig. 6 Schematic diagram of the stratingraphic water-retaining structure model in Daxuezhuang
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Table 2 Comparison of spring flow
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Fig.10 Monitoring hole water level dynamics at Yuejiazhuangke village, Lingyang town of Lu county
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