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Fig. 1 Geological schematic map of Jiaodong Area (modified from Wang Laiming et al. , 2021&)
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Table 1 The basic situation of the drillings for hydrogeological

survey in Jiaodong Penisula

EBLBR K | B 2B AL | A | D | s0'
\, 1] [k ﬂé"‘éj‘é k= d DA & Ziu-‘“

KFfgE Rk, K KPR A R AAREE Gy Rt | (50 | (%)
b2 B K 43 A AE 1 g | 2K01 | PEBILAR T A 4.6 | 7444 | -57 | -7.9
] VARLE(E A A | 7ZK03 | PEEHTRIA A TR A RALZ 40.2 | 270.9 =55 | 7.9

e MG RBUK | ZK11 | PR EER | RIA/RHCAING | 100.8 | 734.4 -54 -7.2

S ] 1L 2
DU ﬂ}f:ﬁm@ﬁ K13 | TRV | BRI | 1002 | 2265 | 58 | -8.2
B R W ORTEROR sk | zkia | PreimEs BHC AN 100.4 | 590.4 | -59 | -8.1
WX b (H A ZK15 | PG FEAR A HER 120.0 | 847.2 -51 -7.3
RIS R | K04 | R KL 120.0 | 480.0 | -59 | -8.2
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B K PE IR RRER & &, DF IR ARG ShRg T &K
AR S AR K T 0], £ 0 AN ) 2R B B KA 36 1 T
FIFHEEL

3 HAIE KRR

F KM AR K Z MR K2 AR EL25 5 Lk
AR B A B M T KRG M TR (K AR A A
2022) ,JEE K H 3 T RS K M DX R 5% PR R AL
FERIBARZ (MR & KA B, S K 38 DL i K =5
1), B/ JZ A B K 00 A 25 5 DR . R
WK R K B EE AN A R, MU K S0 RS
SERM T AKAMEHE SRR TR R, R A U £
HtE TR B0, B TIAA XA e B a4
fihry B BT RERL R 4 FhE KA R JFAE S
T MR KA SRR BIFFE DX A RO R AR I OT 1)
3.1 AFEMREZREEKIGE

A A L e AR M DX R, 5 Y R

TR SRR AT 2 S H A 4 KA —a KUAE 22 R 1Y)
KRB R K S [0], R 5 SR A bR A R
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FEPE LK EAEAE B AL AR L, ZRFB A R L,
TARHZE R 2 T AR AR A R A A K
PEZE R H RASBKFARER  p AL AR il 2 2 iy #h
HIR T OKIERALZ PR A E 4 (K 2a) . iz
7K EIE F] 744. 48 m’/d, MR FE A 1T K & K P
X E TR X HEH T &K B, AT
AR K )ZE, K32 3] T 38 K M, TDS ( Total
dissolved solids, 7 fiff 1 [F1 14 & it ) 15 3] 1328 mg/L,
S 966 me/ L, AR LR 541 me/L, A (L T 7K 5
HhRUE) (GB14848-2017) M 257K 1) 1000 mg/L 450
mg/ L. 20 mg/L BRAE, {5 F 4 H R A5 | i AN ik
B,

it T/ ZKO03 L, A7 T B 1 1H 5 B g K H R
ARACPM ARG L B, T A bt w0 K S0
U, N ARHBZE R IR A AR B, A R K M
22 R H RS K FNAL AR AR H AR [ A2 i 2 322 Y
AR M IKAETR 10~20 m B XUAL)Z h AR b &
£ (E 2b) . IZIERKEIEE] 270. 96 m’/d  KIEHE S
K E AKX BT E X, HRKBZ S T

S, KA 224150 TDS 35 3] 607 mg/L, filf iR 3h

90. 6 mg/ L, {idh T4 VMRS | i ASIE BLAAH

®2 HALEFERUFERREREST

Table 2 Mass concentration statistics of borehole main hydrochemical index

Bl | pH pime/L) _ : ;
e TDS K* Na* Ca® Mg?* cl- SO, HCO; NO,
7KO01 7.49 966. 0 1328 3.25 27.59 272.54 69.26 142. 51 92. 46 305. 10 541.0
7ZK03 7.02 416.0 607 1.49 32.18 122. 34 26. 85 85.43 135.20 195.57 90. 6
7ZK11 7.79 460. 37 621 2.86 21.23 115.53 41.74 85.43 105. 19 238.59 108.5
7K13 7.84 195. 16 310 2.79 27.19 49.70 17.25 22.33 40. 83 195.26 26.0
7K14 8.05 935.75 1310.92 27.70 101. 43 222.44 92.34 368. 68 350. 62 402.73 1.45
7K15 0.05 0.36 0.32 1.61 174. 48 28. 06 10. 94 141. 80 62.44 207.47 78.5
7K04 7.60 385.3 564 1.71 16.72 90. 18 38. 88 35.45 81.65 207. 47 173.2

T AR IS R R R % 13400 DU AR AR T, BBERE A4S BE R T, DL CaCO, HiRFIR,
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TRAL 12. 05 m, ZRFFRIHA 70 A7 DR P 85 it T2 10 4%
RS b i/ F T 15 N T3 o P il 2= A L
ZE M FARTANS L AKAEZELL T TDS Sl 621
mg/L, B AF B 460.37 mg/L, fii BR £k 108.5 mg/L,
TR BIO™ T, 4R 7K 2008 24 A0 B AT T AR
WK,

3.3 WIRBEKAEIE

W SR TR0 5 UK A 3, 455 7 5 T K 8 3 KA 1
W SLRH K B 75 /K A8 1 (XA 4, 2023) |, W 8L & K
PEEARFA RN, 51 & B R A G, BRAR
B IXAER A Rl e LR A, & AR 2
PRI Bl Wi A )32 0 AT R ISR 2 B S oK
S b X B AR R KA A 2 —

W% T K B B KA 1, — e A FE SR PR W 2
FHIX, ERAR A MBI REE, B E2E, &
TR B AR T 6 W 24 B0 % ] i LA & AR
R, (AR UL B B A R 48 ()5 K 3 D i
RS 8], R [ 28 A 114 A 1) 228 3 AR R A< A K s e L
RN AR 12 7K A 3 T B ARty 7 5 7K 2
UL, AR SR I O KRR K ZE , A
UG B X KA 22 B AN

ZK14 B TV BETT R MBI R 4R | b A Bl b
X, MRS VUL, BRI BB R -,

KA R R A S5 RHE 7 R il T/ ZK14 4l
fL 70~90 m A 7K 1 Wy 2458 2 W 547 b A B R
TV R R 1) S K 3 T RN A 7K 25 ) DB 2R ) 30 1 5 3
A BRI Z 1T KA 1) A58 G T D 2 A T I AR I
JFEE(E 2d) , IR 100.8 m, FFIR 8.64 m
i, K B IR F) 590. 4 m’/d, KAb2E415H TDS X
237 mg/L, MR EE 1. 45 mg/L, [FIA Sr** & 48 # i
0.2 mg/L, FE KIR R A AR U, 305 B OB Ak
P RKIE, AR 7E ZK14 FFB I R4 2 4
BHIKEE IR 9N 26 m A1 40 m, J& XUAL LB
K, KSR ER 2 Bk 98 me/L 1108 mg/L, it V
FEIK bR, 22 B XML 2 B 7K 504 3 24 B K #b 45 Sk Ui
AN[E) KT R 55

ZK15 BALAL T3P 17 J5 FEHR AT 2R, KTkl 7
FEBEENR, TMRAEREOURA MRS 5
FHEMNRALE , BAKERZE, — /N F 50 m’/
d,ZB DR A2 IR BL RIS S K M 2, ZK15 3
K 120 m, 7E 80~ 100 m FRALBRAR 5K By 238 1o 24k
(Kl 2e), SKVEBIRLH , A A B0, T8 BT /K 38 i
Fif 7K 23 ], W0 56 #& 2R 2T b 5 S Bk 2 T
TR W B A AR S A . IR LBUF R 130
m, FEUR 10. 39 m i}, Jl/K R IAF) 847.2 m/d,

Uiy 224 B 7K 7R B K A s, — 8 O AT 7 P Dy 284
KB LK, W24t i 4% He T SR R A | DRy SRk
JE VRS FEH I R SE M BHK Y (59524 ,1985) , JE
TU BT 54455 e 5 S8 305 A B AR IE A /K T AN i 7K
23], 2R AR AR RN 1) 428 9 A2 b T 7K R 25 e T
EHP S

AWt T ZK13 &L, 0 F E R I v, &
LRHET-Wr S4B, H0 1 W 2478 28 g 2ok 22 YR I B4 3
gy, SRR W, W R AR R R T R A
(R REZK 25 18], Sk A6 A AR 0 00 b T 7K 0 1) 42 908 76
I 2f) ,ZK13 FLIE 100. 2 m, /K24 226.5 m*/d,
F&7R 10. 74 m, TDS 310 mg/L, iR EE & 26 mg/L,
{AF A& 2. 25 mg/L, 5 i 0. 94 mg/L, J& T 5L
PEA T IR, 52 2% i) b B i) i 2 3l BUA A R AR
W BT M2 B Se™ SR T B TR AR, ML OKGE
HAERR #US BN AR TG K
3.4 FHRBEKEE

VA B FE KA 1 T O A A Bk R R A AT
X, ARET (BWRAS,2015) , A5 X 6k
[ g TR U SNBSS I (972
B, IR R I A SR 7K M DX L [RIRE J2: 12 H [X — o
TR E KA | A T B K M T BN R TR AR
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4 NS T w K AR e

4.1 HTKRBALLREFE

AR ZR A] DL R AR AR b R K Y b 25 R IR
(REDTIEAF,2019) , B BF 98 X AL L 1l T 7K v 8D FiI
8”0 ¥l 5 R KA K LA TR 34, 2k K
SR T FE 8D =17. 56" 0+5. 4 ( Craig, 1961) ,
T 8 D—58"0 KRE (K 3) , —E T, il
MTETERAEK L LB b i R KR 2R TR
SR, 3 AT LA Y KRR R 3R s T T R R
TKEBHIT | e W AR 7K 2 1 7K R 5 1% e T 24 )
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Fig. 3 Diagram of the relationship between 8D—38'"0

in drilled groundwater in Jiaodong Peninsula
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Fig. 4 Water storage structure model and water quality characteristics identification under the influence of human activities
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Study on the typical water storage structure model of Jiaodong
Peninsula under the influence of human activities

CHEN Jingpeng" , KANG Fengxin®>* | HAN Jianjiang"* , JIANG Shujie",
WANG Mingzhu" , WANG Weilong" , DUAN Xiaofei"
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Resources( Lubei Geo-engineering Exploration Institute) , Dezhow, Shandong, 253072;
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3)801 Institute of Hydrogeology and Engineering Geology, Shandong Provincial Bureau of Geology and
Mineral Resources (SPBGM) , Jinan, 250014 ;
4) School of Water Conservancy and Environment, University of Jinan, Jinan, 250022

Objectives: Jiaodong Peninsula is a typical water-scarce mountainous area in China, where magmatic rocks,
metamorphic rocks and chalk impervious sandstones are widely distributed, and aquifers differ greatly in water
richness. Meanwhile, there are intensive human activities in Jiaodong Peninsula, and the problem of poor water
quality caused by poor water quality is also prominent, and resource-based water shortage and water quality poor
water shortage problems exist simultaneously, In order to reveal the water storage structural model and water seeking
direction of typical water-scarce mountainous areas under the influence of human activities.

Methods: The hydrogeological survey conducted in the typical water-scarce mountainous areas of Jiaodong
Peninsula from 2019 to 2022, using 7 groups of borehole data, 7 groups of hydrochemical and isotope analysis
samples from this construction, based on the theory of water storage structure and combined with the water chemical
and isotope characteristics under the influence of human activities, the water richness of different types of water
storage structures and the influence of human activities represented by nitrate on water quality were compared.

Results; In this paper, the structure of the water storage structure of the depression, the contact band, the
fracture and the karst type are summarized. It is revealed that the nitrate content of the weathered fissure water
represented by the weathered water storage structure in the depression and gully is increased and the water quality is
poor due to human activities, It also revealed that the water is susceptible to human activity, the nitrate content is
raised, the water quality is poor, the complete bedrom of the confined water layer is the influence of human activity
on the groundwater, the low nitrate content and the water quality. The upper intact bedrock of structural fissure
water (confined water) represented by fault-type water storage structure acts as a water barrier covering layer,
which weakens the influence of human activities on groundwater, and has low nitrate content and good water
quality.

Conclusions: The fault-type water storage structure-confined water is suitable for urban and rural domestic
water, while the weathered water storage structure—weathered fissure water in depressions and valleys is suitable
for industrial and agricultural production. The development and utilization direction of contact zone type and karst
type water storage structure is related to the buried depth of aquifer.

Keywords ; bedrock groundwater; water storage structure ; groundwater chemistry ; impact of human activities ;
Jiaodong Peninsula
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