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Abstract: The Fangchenggang area of the Guangxi Zhuang Autonomous Region is a typical

coastal area in South China where acidic groundwater is well developed. A groundwater

survey was carried out in this area during 2013—2015. As a result, a batch of field-testing data

of the groundwater was obtained and a dataset was developed (also referred to as the Dataset).

The Dataset consists of 2 Excel data tables that respectively contain the field-testing data of the

groundwater during the wet and dry seasons. Each of the data tables is comprised of data items

such as survey point locations, burial depth of groundwater, groundwater type and the physical

and chemical characteristics of the groundwater. It can be shown from the Dataset that the

groundwater in Fangchenggang is weakly acidic with a pH value ranging from 5.50-6.50. The

Dataset will provide data for the assessment and development of groundwater resources in the

Fangchenggang area and also offer a typical demonstration for research on acidic groundwater

in the coastal areas of South China.
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1 Introduction

field

testing;

dataset;

Field testing is an important means of obtaining hydrochemical information on

groundwater. The field-testing indices of the hydrogeological survey and monitoring include

temperature (7), pH, oxidation-reduction potential (E#), electrical conductivity (EC) and
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Dataset of Field Testing of the Groundwater in the Fangchenggang Area of

the Guangxi Zhuang Autonomous Region e

dissolved oxygen (DO) in the groundwater. Field testing allows us to accurately determine
these unstable indices in the groundwater and timely grasp the spatial change laws of the
groundwater quality, and thus providing a basis for effective determination of the survey and
monitoring programs. Hydrochemical field testing of groundwater is a necessary technical
method for hydrogeological survey and monitoring (China Geological Survey, 2019). The pH
values among the field-testing indices of groundwater pose a significant impact on the
dissolution of minerals in it (Leyden E et al., 2016; Owamah HI, 2020). This is usually applied
to the survey and research of groundwater exchange and environmental geological problems,
such as groundwater with a high concentration of arsenic in coastal areas (Kurosawa K et al.,
2013; Lee J and Kim G, 2015), and is an important basis for the assessment of groundwater
quality (Loh YSA et al., 2019; Thockchom L and Kshetrimayum KS, 2019; Egbueri JC, 2020).

Acidic groundwater is widely distributed in the coastal areas in South China and has a
significant impact on the development of groundwater resources and the construction of
projects in these areas (Li R et al., 2006; Zhang YX et al., 2011; Cheng XW and Sun JC,
2017). Relying on a project titled Hydrogeological and Engineering Geological Survey and
Assessment of the Fangchenggang Area (project No.: 12120113004100) initiated by China
Geological Survey, a hydrochemical survey of groundwater was carried out in the
Fangchenggang area of the Guangxi Autonomous Region in 2013—2015. The results from the
field-testing data clearly show that the groundwater has a low pH value. Since Fangchenggang
is a typical coastal area in South China, where acidic groundwater is distributed, the field-
testing data will provide information for the assessment and development of groundwater
resources in Fangchenggang. It will also offer a typical demonstration for the research on

acidic groundwater in coastal areas of South China.

2 Geological and Hydrogeological Background

2.1 Geological Features

The Fangchenggang area lies in southeast of the Shiwandashan Mountains, Guangxi, and
is tectonically located in a three-order tectonic unit: the Qinzhou Sag and the Shiwandashan
Fault Basin area in the Qinzhou residual geosyncline of South China Paraplatform. Folds and
fractures are relatively developed in the area. They are mainly North-east oriented and
concentrated from Nasuo Town to the Port of Qinzhou. Additionally, there are a small number
of faults trending northwest (Fig. 1). The overall topography of the area is high in the
northwest and low in the southeast. As for the landform in the area, hills are mainly distributed
here, with low mountains only distributed in the margin of Shiwandashan Mountains, which is
to the north of Nasuo Town and marine sediments are only distributed around Jiangping Town.
The outcrops in this area consist of the strata from Silurian to Quaternary, with the lithology
mainly characterized by sandstone, siltstone and mudstone. In addition, granite, porphyrite and

Quaternary loose bed are exposed in a small range.
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Fig. 1 Distribution of the groundwater type and structure in the Fangchenggang area

2.2 Hydrogeological Features

The Fangchenggang area features a humid subtropical monsoon climate, with an annual
rainfall ranging between 2 200—3 200 mm and declining gradually from the northwest to the
southeast. Four varieties of groundwater are mainly developed in the area, i.e., structural-
fissure water, pore-fissure water, weathering-fissure water and pore water in loose rocks. The
first three varieties of groundwater mainly occur in low mountains and hilly areas, while the
fourth mainly develops in valleys and alluvial-marine plain areas. In spite of the rich rainfall,
the area is still in short supply of groundwater resources due to the environmental geological

problems such as acidic groundwater.

3 Introduction of the Dataset

The Dataset involves four map sheets on a scale of 1 : 50 000; namely Nasuoyu,
Jiangpingyu, Fangcheng and Longmen respectively, covering a land area of about 1 620 km’.
The whole area (also referred to as the Area) covered in the Dataset is located in the southern
part of the Guangxi Zhuang Autonomous Region, with geological coordinates of E
108°00'—108°45" and N 21°30'-21°50". It consists of the areas governed by Fangchenggang
City; including Gangkou District, Fangcheng District, Dongxing City and Qinzhou Port; which
is governed by Qinzhou City. The Dataset contains the physical and chemical data that were
tested in the field such as locations of survey points; and the burial depth, types, temperature

and pH values of the groundwater. The brief metadata of the Dataset is shown in Table 1.

4 Data Acquisition and Description

4.1 Data Acquisition

Systematical survey of the groundwater in the Area was carried out in 2013—2015. A
portable water-quality analyzer, HQ40D, produced by HACH from America was adopted in
the field to test the physical and chemical indices of the groundwater such as 7, pH, EC, DO
and Eh. Additionally, some indices including the taste, chroma, odor and transparency of the

groundwater were qualitatively determined manually. The respective resolution (accuracy) and
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Table 1 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name Dataset of Field Testing of the Groundwater in the Fangchenggang Area
of the Guangxi Zhuang Autonomous Region

Database (dataset) authors Chen Wen, Wuhan Center, China Geological Survey
Liu Huaiqing, Wuhan Center, China Geological Survey
Li Qinghua, Wuhan Center, China Geological Survey
Yu Shaowen, Wuhan Center, China Geological Survey
Chen Shuangxi, Wuhan Center, China Geological Survey
Wang Qing, Wuhan Center, China Geological Survey
Zhang Hongxin, Wuhan Center, China Geological Survey

Data acquisition time 2013—2015

Geographical area Lies in the southern part of the Guangxi Zhuang Autonomous Region,
consisting of the areas governed by Fangchenggang City; including
Gangkou District, Fangcheng District, Dongxing City and also Qinzhou
Port; which is governed by Qinzhou City. The geological coordinates
are E 108°00'-108°45" and N 21°30"-21°50"

Data format * xls

Data size 48 KB

Data service system URL http://dcc.cgs.gov.cn

Fund project China Geological Survey projects titled “Comprehensive Geological

Survey in the Jiangdong New District, Haikou City” (DD20190304),
“Overall Comprehensive Geological Survey in Marine Areas and Land
Along the Coastal Zone of Beihai City as a Whole” (DD20189502), and
“Hydrogeological and Engineering Geological Survey and Assessment
in the Fangchenggang Area” (12120113004100)

Language Chinese

Database (dataset) composition The Dataset consists of two Excel data tables that respectively contain
the field-testing data of the groundwater in the wet and dry seasons.
Each of the data tables includes 17 data items, which are: field No.,
coordinates, wellhead elevation, burial depth of water level, well depth,
groundwater type, water intaking horizon and the temperature, taste,
chroma, odor, transparency, pH value, DO, EC and Eh of water

error of HQ40D is 0.01 and +0.02 for pH, 0.1°C and + 0.3°C for water temperature, 0.1 mg/L
and + 0.2 mg/L for DO, 0.01 ps/cm and +0.5% for EC and 0.1 mV and +0.1 mV for Eh. The
coordinates of groundwater outcrops (pumping/domestic wells) were measured using GPS. 323
sets of effective data of groundwater field testing were obtained from the survey, including 193
from the wet seasons (from May to September) and 130 from the dry seasons (from November

to February).

4.2 Data Samples

The Dataset consists of 2 Excel data tables that respectively contain the data from the dry
and wet seasons. Each data table contains 17 hydrogeochemical data items, include: locations
of survey points (including field No. and coordinates), wellhead elevation, burial depth of
groundwater level, well depth, groundwater type, water intaking horizon and the temperature,
taste, chroma, odor, transparency, pH value, DO, EC and Eh of water.

The field No. of the samples were determined based on the map sheet and formation. The
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Beijing 54 Geodetic Coordinate System was adopted in a united manner to determine the
coordinates of survey points. The burial depth of groundwater level and well depth were
accurate to 0.01 m. Groundwater types were identified in accordance with GB/T
9649.20-2001 Terminology Classification and Code for Geology and Mineral Resources —
Part 20 Hydrology. The pH, DO, EC, Eh and water temperature value(s) were respectively
accurate to 0.01, 0.01 mg/L, 0.1 pus/cm, 0.1 mV and 0.1°C. The taste was divided into salty,
astringent, bitter, sweet, ink-taste, marsh-taste, acid, sour and tasteless; the chroma was divided
into blue, gray, rusty, green, red, dark red, yellow and colorless; the odor was divided into very
strong, strong, obvious, weak, very weak and odorless; the transparency was divided into
transparent, slightly turbid, turbid and very turbid (Table 2).

It is shown from the groundwater survey that the groundwater in the Area is obviously
slightly acidic with a low pH value (Table 3). The average, minimal and maximum pH values
of the groundwater in the wet seasons are 6.21, 4.29 and 7.91 respectively. Moreover, the pH
values of 46.11%, 17.10% and 36.79% of the groundwater samples are 5.50—6.50, 4.29-5.50
and 6.50-7.91 respectively. The average, minimal and maximum pH values of the groundwater
in the dry seasons are 5.84, 4.12 and 7.97 respectively. Additionally, the pH values of 56.15%,
30.77% and 13.08% of the groundwater samples are 5.50—6.50, 4.12-5.50 and 6.50-7.97
respectively. The groundwater in the Area is mainly slightly acidic with a pH value ranging
from 5.50 to 6.50 as it is affected by rainfall, media in the aeration zone, hydrolysis of sulfur-

bearing minerals and tidal effects.

Table 2 Field Testing Data of Groundwater in the Fangchenggang Area, Guangxi

No. Name of data item Datatype  Unit Example

1 Field No. char - NS2-176

2 X coordinate char - 2416182

3 Y Coordinate char - 19203890

4 Burial depth of groundwater level float m 0.20

5 Wellhead elevation float m 9.00

6 Well depth float m 1.00

7 Groundwater type char - Weathering-fissure water
8 Water intaking horizon char - Phreatic water
9 Water temperature float C 25.0

10 Taste char - Tasteless

11 Chroma char - Colorless

12 Odor char - Odorless

13 Transparency char - Transparent
14 pH value float - 5.12

15 DO float mg/L 7.76

16 EC float ps/cm 31.0

17 Eh float mV 194.2
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Table 3 The pH Distribution of the Groundwater Samples in the Fangchenggang Area

pH value <5.50 5.50-6.50 >6.50
Number of samples from the wet season(s) 33 89 71
Number of samples from the dry season(s) 40 73 17

5 Data Quality Control and Assessment

To ensure that the data obtained from field testing are accurate and credible, measuring
devices and instruments were calibrated, before they were taken out to the field, to ensure that
they were in good condition. Furthermore, all staff participating in the groundwater survey
were trained in the skillful manipulation of measuring instruments and adopted a standardized
method of recording survey data. During the survey, the instruments were checked before
departure and upon return from the field every day. They were also recalibrated once every two
weeks. Any staff who showed symptoms or behaviors that may affect their judgment, such as a
cold or nasal obstruction, were forbidden to observe the physical properties of the groundwater.
Some indices in the Dataset, except pH values and physical indices, are not available due to the
limitations imposed by the measuring instruments and devices. However, the field-testing data
obtained from this survey are accurate and credible according to the comparison with the

results of laboratory testing and analysis of the samples taken during the same period.

6 Conclusion

(1) The changeable components and hydrogeochemical features of the groundwater are
clearly presented from the hydrochemical data obtained from the field testing of the
groundwater. It can be concluded that the groundwater in the Area is mainly slightly acidic
with a pH value ranging from 5.50—6.50. This will provide references for the determination of
groundwater types and initial assessment of the basic features of groundwater.

(2) The Dataset contains the field-testing data of both dry and wet seasons and also the
physical and chemical parameters of the groundwater. Not only will it provide data for the
assessment and development of groundwater resources in the Fangchenggang area but will also
offer a typical demonstration for research on acidic groundwater in the coastal areas of South
China.
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