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Table 1 Parameter indicators in WQI method
BH pH TDS EC ca™ K'+Na' Mg cr so,” NO; HCO;
w; 3 5 4 3 2 3 4 3 5 3
w; 0.085 7 0.1429 0.1143 0.085 7 0.057 1 0.085 7 0.1143 0.085 7 0.1429 0.085 7
S§;/(mg/L) 8.5 1 000 1500 200 200 150 250 250 20 500
T w NS HEE .
222 HEBARKRIFIEN T K K pHAE K 7.5~8.3, ¥{H 8.0, B M HFMMEK .

WK P T 2 362 LA AR TR, S A AR TR 1Y
SO, SR AR K B AR, SR AR B
S SRRk e E T SR E S e
SRR TR a2

Na*

SAR= —————— (2)
Ca2++Mg2+
\ 2
+ +
o (Na*+K*) x100 (3)

y/Ca2* + Mg2* + Na* + K+
b 48 B A4 meq/L.

3 LIS
3.1 IKEEFHFE

RRAGHIFTE XK AL 2 S B GE T R (3% 2) m]

T T e R K pH {E Sl 7.4~8.5, {8 8.0; LK
TRV 5 R K pH (N 7.6~ 8.6, 2I{H 7.9; Hi %

TR i T 7K EC 5 A it AR (TDS ) #1E 535
}3 965 us/cm £ 581 mg/L, A8 5+ RN 0.40,
7 EC Ml TDS #E725 (8] LAy A i35y . JLEBiEis
Vi R oK EC 5 TDS ¥9{E 435128 7 508 ps/em Al
5025 mg/L, A 3 A2 BI > 1, WoR EC il TDS 7458
] 73 A S 3 N385, W A0 77 1) EC Ml TDS 844 I
WIS O, A S N W B 3t B T 28 300 ps/em
120 396 mg/L WM KAE. HiZE/K EC 5 TDS #{H
ANTF AL S T K, 5 e R K
FEIE, 4351 1001 ps/cm 1 620 mg/L.,

P CI ¥k B R 250 mg/L 7E A HI Wi K AR 1Y
SR, BT IR T K 10 PERERy L A 8 2F Cl ik
B R T 250 mg/L HIBRAE, f KR 10 748.9 mg/L,
T R T M 2 1 S T ML A M K SR
Bk 850 km P R /KRS B IEAR TR A, 93K
T K SRR ™, IR T K AR, (75 5
i XTI AAZ R A T o AT B 2 s Rl %
A, BRI T UMb X KK B

®2 HREAUFSHEIT

Table 2  Statistics of hydrochemical parameters in the study area

B et R 7K (n=29)

VI R R 7K (n=10)

Hi KK (n=41)

- BME RO CTHE ARA% ROME RONE THE ERAN RME RKME O THE BRRAN
pH 7.37 8.51 8.01 0.03 7.64 8.57 7.94 0.04 7.49 8.29 7.96 0.03
EC 287 1787 965 0.40 1927 28300 7508 1.10 195 2810 1001 0.50

TDS 181 1012 581 0.40 1320 20396 5025 1.20 109 2188 620 0.60
Ca” 2400 18600  92.00 0.40 1540 36650 25440 0.40 1370 29320  75.50 0.60

Mg 900 6500 3170 0.50 3360 59410  163.40 1.10 4.00 9420  27.50 0.50
Na 1560 12270 45.90 0.50 59.00  6182.00 129240 1.50 1410 210.00  84.60 0.70
K 070 5840  8.80 1.50 0.80 243.50 56.90 1.40 120 10160  9.70 1.70

HCOs 5400 47190 157.70 0.50 19320 92540  432.90 0.60 1840 23920  111.10 0.40

SO 4280  463.60  169.40 0.60 14470 2155.60  886.00 0.80 23.60  1317.00 279.40 0.90
Cl 2060 18840  72.00 0.50 138.80  10748.90  2000.50 1.60 1430 26370 74.90 0.50

NO; 080  253.00 77.80 0.90 5.90 463.50  145.70 1.20 020 11940 1220 2.00

NO;  0.00 1.90 0.20 2.00 0.00 0.10 0.02 1.00 0.00 4.80 0.30 2.20

NHy 000 3590 1.0 4.40 0.00 0.10 0.01 3.20 0.00 2.30 0.20 2.10

#: ECEAL Ayps/em, TDSHAL yme/L, HoAth At 20 53 iR BE 507 Aymg/Ls n ARE TR .



18 Marine Geology Frontiers ML T

2024 4E 11 H

MRTCR A KF, Mk i N 7K NOy Mk
41 0.8~253.0 mg/L, ¥J{EH N 77.8 mg/L, Horh, 23 {f
FESE L 10 mg/L, 5 79%, NO, #l NH, ¥ i 1
EA 310 0.2, 1.5 mg/L, JFREERFJHL T /K NO;-
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Bk R NO; , o 45.7%, Hirf 19 {448 5 TTHRFE %L
>49%, Hk M pH 15 11.5%. TDS i 10.0%., &%
S JE M R KT G AR E sk e R NOs i 31.4%;
TDS 5 15.1%; CI 5 14.5%. HbF /KI5 Y455k otk
EE KR TDS, 5 17.5%; Hkh SO,7, i 17.3%;
EC i 14.7%. NZEE 8 AR NOy BCMIZIX L T
IR TG Y R 28, T2 T L DX 7 /K AR it 7K
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Table 3 The contribution rates of pollution factor indexes

%

o i B L R 7K (n=29) BT IR T K (n=10) K (n=41)

” TR /MH KAl T IR/MH KA T HR/MH KA SR
pH 3.2 32.5 11.5 0.6 8.0 2.8 4.7 37.8 13.3
EC 4.8 17.2 8.9 3.9 18.6 12.3 49 17.4 14.7

Na'+K 05 6.5 2.0 0.5 16.6 7.0 1.0 73 46

Ca” 2.1 10.5 4.8 0.3 9.2 3.6 2.4 8.9 5.8

Mg 0.9 5.7 22 0.5 4.1 2.1 1.1 4.7 3.0

NO;- 1.7 74.2 45.7 0.5 81.2 314 0.1 72.5 13.0
cr 1.8 8.2 3.9 23 37.1 14.5 2.1 13.7 6.5

$0," 1.7 225 7.2 12 23.1 8.8 2.3 322 17.3

HCO; 0.7 12.6 3.9 0.6 6.4 2.4 0.3 11.3 4.4

TDS 53 19.1 10.0 4.6 227 15.1 55 223 17.5
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Genetic analysis of hydrochemical characteristics and water quality
assessment in Laizhou-Pingdu area, Shandong

ZENG ] iaol’z, LI Haibo3*, XU Huayuan4, CHU Hongxianl’z, ZHAO Zhengpengl’z, PANG Guotaol’z,
WANG Lixin"?, KONG Linghao"’
(1 Yantai Center of Coastal Zone Geological Survey, China Geological Survey, Yantai 264000, China; 2 Ministry of Natural Resources Observation
and Research Station of Land-Sea Interaction Field in the Yellow River Estuary, Yantai 264000, China; 3 Longkou Marine Development and
Fisheries Bureau, Yantai 265701, China; 4 Shouguang Marine Fisheries Development Centre, Weifang 262700, China)

Abstract: Groundwater (or phreatic water) and surface water are important water sources for industry and house-
hold in Laizhou-Pingdu area, Shandong, East China. To investigate the hydrochemical characteristics and water
quality in this region, 39 groundwater samples and 41 surface water samples were collected systematically. Their
hydrochemical characteristics and influencing factors were analyzed using mathematical statistics, the Piper trilin-
ear diagrams, Gibbs diagrams, and ion ratios. In addition, a comprehensive water quality was evaluated using wa-
ter quality index, sodium adsorption ratio, and sodium percentage methods for drinking and irrigation water in this
region. The results show that both groundwater and surface water are weakly alkaline. The major hydrochemical
types of groundwater in the southern shallow hilly area are HCO; -SO,” -Ca’ M’ and HCO; -SO,” -CI -
Ca2+~Mg2+. In the coastal plain, groundwater is primarily Cl -Na' and Cl_—Ca2+, while surface water is mainly
SO427-Na+'Ca2+ and HCO37-SO427—Na+-CaQ+-Mg2+. Rock weathering is the main factor on the hydrochemical char-
acteristics of surface water and groundwater in the southern shallow hilly area, whereas groundwater in the coastal
plain is influenced by evaporation concentration-seawater processes. Human activities have a certain impact on
hydrochemical components, and the extremely high value of Cl in coastal plain groundwater indicate that seawa-
ter intrusion in some areas is intensified. The use of nitrogen fertilizers in agricultural activities and sewage dis-
charge are the primary causes of NO; pollution, which is not suitable for direct drinking. The evaluation of irriga-
tion water quality show that in overall, surface water and groundwater in the southern shallow hilly area have good
quality, and reasonable use for irrigation will not cause salinity or alkalinity damage to plants and soil. However,
groundwater quality in the coastal plain is relatively poor, and introducing high-quality surface water is advised.

Key words: Laizhou; Pingdu; groundwater; surface water; hydrochemical characteristics; water quality assess-

ment
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