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Abstract: This paper is the result of hydrogeological survey engineering.

[Objective] Hainan Island serves as the largest special economic zone in China and plays a crucial role in the "One Belt and One
Road" strategy. Unveiling the groundwater resource endowment of Hainan Island, exploring the distribution characteristics of
groundwater resources, and addressing existing environmental geological issues can provide vital support for ecological protection
and sustainable development on the island. [Methods] This study focuses on Hainan Island as its research area. It divides the
evaluation units, analyzes the characteristics of groundwater flow fields, evaluates both quantity and quality of groundwater
resources, explores their development and utilization prospects while identifying key environmental geological problems.
[Results] The average annual groundwater resource quantity on Hainan Island is approximately 132.05x10° m*/a. Haikou City
possesses the highest amount with an average of 11.33x10* m*/a among all administrative areas, whereas Changjiang County has only
0.07x10* m*/a annually which is significantly lower than other regions. Overall, there is poor groundwater quality across Hainan
Island with superstandard factors mainly being pH, Al and Mn distributed in coastal plain area and piedmont area. A series of
environmental geological problems exist including regional water level decline in Qiongbei Basin, seawater intrusion and soil
salinization in Haitang Bay and Yulin Bay (Sanya City) and Banqiao Town (Dongfang City), land desertification in Dongfang City,
Changjiang County and Ledong County, geological environmental problems caused by mining. [Conclusions] Despite rich
groundwater resources with large distribution differences on Hainan Island, poor water quality remains a prominent issue along with
various environmental geological challenges that need to be addressed for sustainable development purposes. It is imperative to
further enhance the investigation and monitoring of hydrogeology and water resources, accelerate the establishment of a new
paradigm for conserving and intensively utilizing water resources, as well as promote safeguarding the ecological environment of

groundwater.

Key words: groundwater resources; groundwater level; ecology; environment; hydrogeological survey engineering; Hainan Island;
Hainan Province

Highlights: The evaluation zone for groundwater resources on Hainan Island has been reconstructed with updated assessment results
presented. The distribution characteristics and development and utilization of groundwater resources were systematically analyzed,
while identifying key environmental geological issues on the island that provide crucial references for rational utilization of regional
groundwater resources and ecological environment protection.
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Fig.1 Division of groundwater types of Hainan Island
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Fig.2 Division of groundwater resources of Hainan Island
(Table 1 shows the zone name corresponding to the sixth level zone serial number)
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Table 1 Groundwater resources division of Hainan Island
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Fig.6 Perennial annual groundwater recoverable capacity of different administrative regions of Hainan Island
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Table 3 Mining amount over the years and buried depth of the lowest water level in the drainage center area

oy 1965 1975 1979 1983 1986 1989 1995 2011

R K IR = Q/(Jim?/d) 1.90 4.45 6.27 10.43 13.18 19.29 38.25 20.15

IRAL R B X A A1 7K AV 3R S/m 2.83 6.68 8.94 14.86 18.21 24.71 43.34 25.32
B, JEEIE/N, AVAERE A2 0.32 km DAPY W i 3] 42 1% 6700
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B AEAE H IR FL B S, (B ARG FI BN, M bk 6400
ARG FBIAEREFE 0.5 km L P, M350 A RS 2 o007

6200

HEAE 0.6 km DL . M ARTE Eh DAL B 1 2O BRI
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g T Rt AL 26 1 2 B AL R R R A Eh 1 |

TR REANT i e S E 5 2N o o

B T b3R8 Gk a5 TR K AR W Ak, 2021
A5 7 A b b B R SR T BT 5 Tt ) 1A
BRI AT R Tl K AR A . REJE A
X Py 42 ARSI B IR (4G T HL 5o
KR pH SEHE bR, PR AT A I T 0 B Y R 2
0.5~1.9 km), T Q7K AR W5 PEHr e AR R )
(HY/T 0314-2021) H 995 7K A AR 19 PR B 1, X
42 KSR L R R AR AT T PR, PEAN S5 A L
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Table 4 Evaluation results of seawater intrusion in Banqiao

Town, Dongfang City
HRKNREY B EJEHE/ (mS/em) AR s WK NR T km®
FEENR 7.47~55.6 3 2.76
BRENE 1.63~3.12 11 5.68
it 1.63~55.6 14 8.44

TER T . BT E AR A B S HIX

P YR 5 TEHE 1989—2021 4E 1y AE Vb4 1 Hb
Wi i vl AN (L 10), BV L b LR
PRI 2N 4.78%, SRR KR 9.2 km?(fid
[ FE AER AR, 2016) o HHrdE Vb mT R Y fe/IME H
PRAE 1989 4F, 2/ 6298 km?, i KAE H FLAE 2002
4, 250 6614 km?, BR T 2005 4EH1 2010 AEAGAETD
A TETARBE A T AL, FARFAR VE B AR Vb TR AR
SEFFSE F T, X UL pE 5 PR - v eI 5
FRE B A

TZH X = Hb VDA 1 TR o R A 4 A T
— 5 T EHARIR N, PR 47 . BT, AEREK
1 HA 1000 mm HF= /> H R S SRS %
IKEAH I, SV = AR, RS R EE R
R, ROT . B R A28 & 0T LA £ 2000~
2500 mm, ffif5f Fg 5 VYR ZE Kk R TR, R
i e Hp R AN AR 5, JE T 2 T R A A
M B LIRSS, FEAETE D A Y SR SE A (2R AR
&, 2005) 5 55— Iy T2 A A JE R, 30T Al AR O B
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