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Abstract: The comprehensive dataset of the geological environment in the coastal zone of
China obtained as a result of geological survey, is designed according to the overall concept of
land-sea coordination to achieve full coverage of relevant disciplines, techniques and methods.
The data fall into four categories, namely, comprehensive field surveys, comprehensive field
construction, field dynamic monitoring and sample testing. There are total 130 data tables and
177 592 pieces of data, including 9 types of data table and 9 006 pieces of data in the
comprehensive field survey category, 68 types of data table and 89 551 pieces of data in the
comprehensive field construction category, 28 data table types and 12 305 pieces of data in the
field dynamic monitoring category, and 25 data table types and 66 730 pieces of data in the
sample testing category. This dataset provides efficient and accurate data services for the
unified management of coastal natural resources, spatial planning of territory, use control,
ecological protection and restoration.

Key words: coastal zone; geological environment; dataset; dynamic monitoring; ecological
protection

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

1 Introduction
The coastal zone, which features the interaction between the earth’s surface atmosphere,
hydrosphere, lithosphere and biosphere, is now deeply affected by human activities. It is a

highly complex system of concentrated factors in terms of resources, environment, ecology,
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population, economy and society (Huang RP et al., 2018; Jiang LJ et al., 2018). China is
located in the eastern part of Eurasia, bordering the Pacific Ocean. It has a vast land and sea
territory and a long coastline (Zhang QF, et al., 2019). Its coast is ‘S’-shaped, with a protruding
southeast coast and spans three climatic zones, i.e., temperate, subtropical and tropical. Higher
in the west and lower in the east, China’s terrains show decreasing elevations from land to sea.
With diverse landforms, China has significantly different climatic and hydrological conditions
(Zhang MS, 1998).

With the administrative region of coastal counties (districts) as the basic control area, the
comprehensive geological environment survey of China’s coastal zone adopts the coastline
(within 10 km from seashore on land and an alongshore sea area with water depth of less than
20 m) as the key monitoring area (Fig.1). The particularity and complexity of its environment,
ecological processes and mechanisms present great challenges and difficulties for relevant
studies (Liu HB, 1985). Due to the limitation of geological survey methods, the investigation
of the coastal belt is complicated and challenging, with knowledge gaps in land—sea interaction
(Tu ZF and Yang F, 2019; Xing FC et al., 2011). At the same time, the coastal zone is the area
with the highest degree of urbanization, the highest population density, the most developed
economy and the busiest construction activities in China. With the continued growth of the
coastal economy, research on the geological environment of the coastal zone holds great
significance for economic and social development (Yin P et al., 2017).

The Dataset of the Geological Environment in China’s Coastal Zone is derived from the
China Geological Survey’s integrated coastal zone geological survey. The survey area covers
all coastal zones in China. Currently, work has been focused on areas along the Tianjin—Hebei
coast, Jiangsu coast, Yangtze River estuary, Beibu Gulf and other areas. The survey content
covers all kinds of data, such as comprehensive field survey, comprehensive field construction,
field dynamic monitoring, and sample testing, etc (Table 1). This dataset provides support for
the evaluation of national coastal zone resources and environmental carrying capacity, as well
as the study of the formation, evolution and trends of regional geological environment. It also
provides important basis for land spatial planning, use control, ecological protection and

restoration, etc.

2 Methods for Data Collection and Processing
Multiple methods have been applied in the survey of the geological environment of the
coastal zone in China, such as ground investigation, drilling, geophysical exploration, field test,

sample testing and dynamic monitoring (Table 2).

2.1 Remote Sensing Interpretation Dataset

Digital aerial photography, UAV remote sensing and satellite remote sensing
measurements have been applied to monitor the use of coastal land, the evolution and current
situation of vegetation, coastal line, tidal flat, wetland, water body, water quality and
suspended sediment transport in sea areas, etc. These data also provide reference for the use of

other methods. In this survey, the total area of operation using various remote sensing methods
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Fig. 1 Scope of Geological Environment Survey in Coastal Zone of China
is 809 300 km’”.

Taking the coastal investigation in Tianjin and Hebei as an example, the remote sensing
data source selects SPOT (Small Programmable Object Technology) remote sensing images
with a resolution of 2.5~10 m. The FLASH module in ENVI 4.3 is used to carry out
atmospheric radiation correction, conducting geometric correction at acquisition control points
of 1:50 000 topographic map, and then enhancing different forms of corrected images
according to the types of interpretation. Before interpretation, remote sensing images are
brought to the spot to confirm such identification features as shape, color, tone, and shadow
texture of various representative ground objects in the images, so as to establish interpretation

marks. Finally, the enhanced image is interpreted by the visual judgment method. After the
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Table 1 Metadata Table of Database (Dataset)

Items

Description

Database (dataset) name

Database (dataset) authors

Data acquisition time
Geographic area

Data format

Data size

Data service system URL

Fund project

Language

Database (dataset) composition

Comprehensive Dataset of the Geological Environment in China’s
Coastal Zone

Li Lei, Tianjin Center, China Geological Survey

Huang Lei, Tianjin Center, China Geological Survey

Hu Yunzhuang, Tianjin Center, China Geological Survey

Liu Pei, Wuhan Huaxin Lianchuang Technology Engineering Co., Ltd

2016—2018

National Coastal Zone
SQL Server

55.81 MB
http://dcc.cgs.gov.cn

“Investigation on Carrying Capacity of Tianjin—Hebei Coastal
Resources and Environment” (DD20189506) and “Big Data Gathering
and Management of National Geology (North China)” (DD20190382))

Chinese

The database (dataset) consists of 4 categories of data for
comprehensive field investigation, field construction, field dynamic
monitoring and sample testing, with a total of 130 data tables and 177
592 pieces of data, of which the field comprehensive investigation
category includes 9 data table types and 9006 pieces of data, the
comprehensive field construction category includes 68 types of data
table and 89 551 pieces of data, the field dynamic monitoring category
includes 28 data table types and 12 305 pieces of data, and the sample
testing category includes 25 types of data table and 66 730 pieces of
data.

Table 2 Data Types

Data type

Number of data items

Ground investigation
Drilling

Geophysical exploration
Field test

Sample test

Dynamic monitoring

9 006

44 552
25 546
19 453
66 730
12 305

interpretation is completed, an interpretation classification is verified on the spot in proportion.

2.2 Hydrological-Engineering-Environmental-Ecological Geological Surveys

The ground survey mainly includes hydrological geological surveys, engineering

geological surveys, environmental geological surveys, and ecological geological surveys.

Through systematic investigation of the regional topography, geological structure, surface

water, groundwater, geological disasters, pollution, and ecological system, the overall

geological condition of the region can be fully understood, laying the foundation for other

more targeted investigations. This dataset includes geological survey data of various scales

with a total scope of 3 260 km’.
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2.3 Drilling

Drilling is the main means of geological survey in the coverage area. It is primarily used
to present the stratum structure and lithological characteristics, the distribution pattern of soft
rock strata and special soil layers, the crushed zone in geological structure and the development
degree of fissure, geological characteristics for geotechnical engineering, and hydrogeological
characteristics of aquifers (groups).

2.3.1 Hydrogeological Drilling

Hydrogeological drilling is mainly used to observe and understand the major features of
underground aquifers directly. Through collecting rock and soil samples and water samples
from boreholes, and carrying out on-site tests in boreholes, the required hydrogeological
parameters can be obtained, and the stratum section and aquifer lithology, thickness, burial
conditions, water level (head), water temperature and water yield property verified.

For example, during the investigation along the coast of Tianjin and Hebei, the slurry
hole-boring method was adopted, and both exploration and mining boreholes were used to core
drilling with a full hole diameter (127 mm). Boreholes are widened after reaching the designed
hole depth and performing geophysical logging. The coring rate of a sand layer is not less than
40% and a soil layer not less than 70%. The gravel layer is sampled as well. Boreholes for both
exploration and mining have an expansion diameter of not less than 550 mm. A steel pipe with
a diameter of 203 mm or 304 mm is put into the hole. The applied filter tube is made of a rib
coiled with wire and with a round hole in it. The porosity is no less than 25% and the hole
deflection is not more than 1.0° within 100 m. Simple hydrogeological observations can be
made during the process of drilling, such as observing the change of water level in the hole, the
change of color and consumption of the flushing fluid, the exact position where the flushing
fluid leaks noticeably, and the degree of sand gushing and collapsing. Additionally, geological
and hydrogeological cataloguing should be conducted. Samples for water quality analysis are
collected in boreholes for analyzing water quality, pollution and isotopes.

2.3.2 Engineering Geological Drilling

Engineering geological drilling is one of the most important means of geological
investigation in coastal zones, which is used to identify the stratigraphic sequence, lithological
properties, lithofacies, thickness, age, burial depth, and the properties of civil engineering in
marine and continental areas, as well as to verify geophysical prospecting data at the same
time.

For example, in the investigation along the coast of Tianjin and Hebei, a light drilling
machine was used to drill holes, adopting the slurry hole-boring method for reverse circulation
drilling. The diameter of the hole is greater than or equal to 108 mm. When every 50 m is
drilled or the drill-hole is finished, the hole depth is corrected, and the error of the final hole
depth should not be greater than 1/1000. For a hole with a depth of 100 m, the hole deflection
should be no more than 2°; a hole with a depth of less than 50 m should not be more than 1°. It
is not necessary -to-measure hole deflection for boreholes less than 30 m. A standard

penetration test or wave velocity test should be conducted in the borehole according to
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geotechnical engineering exploration specifications, and undisturbed as well as disturbed
samples taken. The undisturbed soil samples should have a diameter of not less than 108 mm
and a length of not more than 300 mm.

2.3.3 Quaternary Geological Drilling

Drilling is mainly used to collect Quaternary sediment samples for study of structure, time
and environment of Quaternary sediments.

For example, in the investigation along the coast of Tianjin and Hebei, a light drilling
machine was used to drill the hole, with the slurry hole-boring method for reverse circulation
drilling. The diameter of the hole is greater than or equal to 108 mm. The round trip meterage
is not longer than 2 m. When every 50 m is drilled or the drill-hole is finished, the hole depth is
corrected, and the error of the final hole depth should not be greater than 1/1000. Hole
deflection should be no more than 2° for a hole with a depth of 100 m, and no more than 1° for
a hole with a depth of less than 50 m. It is not necessary to measure hole deflection for
boreholes less than 30 m. The rock cores are described and photographed in layers on site.
Samples of Quaternary sediment structure are taken, including samples for granularity analysis,
geochemistry, micro-fossil, diatom, sporopollen, clay minerals, oxygen and carbon isotopes.
The core monitor rate of cohesive soil is more than 90%, and that of sandy soil is more than
70%.

2.3.4 Marine Geological Drilling

Marine geological drilling is an important means to study seabed strata and lithology.

For example, in the investigation along the coast of Tianjin and Hebei, a light drilling
machine was used to drill holes, and bushing placed between the hull and borehole. The
diameter of the hole is greater than or equal to 108 mm. Roundtrip meterage is from 2 m to
3 m. When every 50 m is drilled or the drill-hole is finished, the hole depth is corrected, and
the error of the final hole depth should not be greater than 1/1 000. For a hole with a depth of
100 m, the hole deflection should be no more than 2°; a hole with a depth of less than 50 m
should not be more than 1°. As to a borehole less than 30 m, there is no need to measure hole
deflection. The cores were described and photographed in layers on site. Samples were
collected to consider the Quaternary with comprehensive research samples and samples of soil
for testing physical and mechanical properties. The core monitor rate of cohesive soil is more

than 90%, and that of sandy soil is more than 70%.

2.4 Geophysical Exploration
24.1 Land

Geophysical exploration work is arranged in combination with the results of ground
survey. Magnetic, electric, seismic and other exploration methods are used to understand the
structural characteristics of rock and soil mass, morphology of bedrock surface, fault location,
occurrence, collapse range of Karst, aquifer distribution, thickness, etc. The operation lengths
of the seismic and electromagnetic surveys in the exploration are 87 km and 30 km,
respectively. 2 020 points are deployed for high-density resistivity method.

For example, in the investigation of Jiangsu coastal areas, the observation parameters of
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shallow earthquakes are as follows: group interval of 3 m, shot interval of 12 m, 72 tracks for
reception and 9 times of coverage. Collection parameters are: 0.25 ms for sampling interval, 1
000—2 000 ms for sampling length. Observation parameters of tensor CSAMT are: 1 000—
1 500 m for emission dipole moment AB, transceiver distance greater or equal to 5 000 m. The
receiving dipole moment MN is 50 m. The distance between measuring points is 100 m, and
the frequency observation range is 0.125-8 192 Hz. The receiving device adopts five
electromagnetic field components EX, EY, HX, HY and HZ, of which the electrodes are
arranged in a "+" shape. Data is collected twice at the same measuring point with a total of 10
components. The collection parameters are as follows: two groups of field sources, which are
not coincident or parallel, are arranged to emit alternately, with stainless steel electrodes or
aluminum foil. Electrodes are buried in moist soil to ensure sound grounding. The grounding
resistance is less than or equal to 70 Q. The receiving electrodes M and N adopt solid
nonpolarized electrodes and the grounding resistance is not more than 5 000 Q. The position of
the horizontal magnetic rod is located by forest compass or compass with an error less than 1°.
Data is observed at any time during the process. Instrument amplification can be gained and
the superposition times increased according to the degree of interference, to ensure the quality
of the collected data.

2.4.2 Sea Areas

Geophysical exploration methods used in coastal zone surveys mainly include single-
beam bathymetry, multi-beam bathymetry, single-channel seismic survey, multi-channel
seismic survey, shallow stratum section survey, and side scan sonar survey. Among these,
single-beam and multi-beam bathymetry primarily use sound waves that are emitted to and
received from the seabed to obtain water depth and seabed topography. The operation lengths
in this survey are 11 975 km and 31 800 km, respectively. Single-channel and multi-channel
seismic survey, shallow stratum section survey and side scan sonar survey are used to reflect
the submarine sedimentary structure and structural characteristics, and their operation lengths
in this survey are 11 653 km, 1 300 km, 15 256 km and 3 686 km, respectively.

Taking the multi-beam seabed topographic survey in the Yangtze River estuary area as an
example, 100% seabed full coverage was obtained, and the IHO depth measurement error
standard was met at the same time, i.e., when the water depth is less than or equal to 30 m, the
error is less than 0.3 m. Based on the echo-sounder, the accuracy of the seabed topographic
survey is measured by the difference of water depths measured at the intersection point of the
main line and the cross line, with the root mean square error less than 1% of actual water
depth. The surveying ship kept sailing in a straight line at a constant speed in the direction of a
predetermined survey line. Each line deviates from the survey line by no more than 1/10 of the
measuring width. Having finished the survey for each line, the surveying ship maintained the
original heading speed for 1 min and then turned. Each transmitting pulse thus receives a beam

greater than 80% of the total beam.

2.5 Field Test

Field tests mainly refer to in-situ engineering geological and hydrogeological tests.
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2.5.1 In-situ Engineering Geological Test

In-situ testing refers to the method of determining the engineering mechanical property
indexes of rock and soil under the condition that the original position of rock and soil layers
basically maintains the natural water content of natural structure and natural stress state.
Commonly used are static sounding test, standard penetration test, vane shear test, etc. They
can measure the relevant engineering mechanical properties of undisturbed soil samples that
are difficult to obtain, and can also avoid the influence of stress release during sampling.

Taking the standard penetration test in the Yangtze River estuary area as an example, the
weight of the test hammer was 63.5 kg, hammering with a free fall distance of 0.76 m; 15 cm is
pre-hammered when testing. Then 30 c¢m is driven, and the hammering number of each 10 cm
is recorded. The cumulative hammering number of 30 cm is the standard penetration blow
count Ngs 5. To judge the liquefaction possibility and grade of sandy soil and silt distributed in
the depth range of 0—20 m, samples were taken for particle size analysis with a test interval of
1.5 m. The test interval for depths below 20 m is generally 2—3 m. Geological logging should
be carried out on soil samples in the SPT and samples taken for particle size analysis. In order
to ensure the accuracy of the test results, slurry wall protection should be used when drilling
holes. When drilling to a depth of 15 cm above the test depth, the operator should remove the
residual soil at the bottom of the borehole before conducting the test.

2.5.2 Hydrogeological Test

Hydrogeological tests are conducted to obtain rock (soil) hydrogeological parameters, to
understand hydrogeological conditions and to carry out quantitative research on groundwater,
including pumping and infiltration tests. These methods directly test the target horizon on site,
and the results can truly reflect the objective situation.

Taking the pumping test as an example, the single-hole steady flow method is adopted for
reverse pumping, which is carried out in three stages. The steady time is 24 h, 16 h, 8 h,
respectively. In case of a small water amount or insignificant water level drops, a drawdown is
carried out, with the steady time not less than 24 h. When the water level of the pumping hole
cannot be stabilized, an unsteady flow test of maximum drawdown is made. The pumping
duration is determined according to the s—1 gt curve, which is generally not less than 24 h. The
pumping test for steady flow should reach the amount of inflow and stability of water level in a
fixed time period, or fluctuate within a certain range, without the trend of continuous decline or
rise. The error of the fluctuation range of water level should not exceed 1% of the average
drawdown number, and the fluctuation of water inflow should not exceed 3% of the average

flow rate.

2.6 Sample Testing

In field investigation, samples are collected according to the requirements for diverse
indoor tests. In the geological environment survey of the coastal zone, various types of samples
of land area, sea area and intertidal zone are involved. To be specific, this includes surface soil,
surface sediment, columnar sediment, underground water sample, seawater sample. The

technical methods for testing and analysis are mainly as follows.
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2.6.1 Rock and Mineral Analysis

The analysis includes particle size analysis, microfossil analysis, sporopollen analysis,
placer mineral analysis, optically stimulated luminescence dating, magnetic susceptibility
testing, and geochemical testing.
2.6.2 Geotechnical Test

The test includes physical test items such as water content w, volumetric weight y, specific
gravity G, Wp and W of cohesive soil, particle analysis of silty soil and sandy soil, and

mechanical test items such as consolidation test and consolidated quick shear test.

2.7 Dynamic Monitoring
2.7.1 Monitoring of Land Subsidence

Land subsidence may be caused by increasing load of construction projects, groundwater
exploitation, geothermal exploitation. Such methods as bedrock mark, layerwise mark, leveling
surveying, GPS monitoring and InSAR space observation are applied to monitor and study the
ground subsidence, which facilitates understanding of the formation, development and
evolution of geological disasters caused by land subsidence. Monitoring also plays a role in
providing efficient and feasible decisions for comprehensive management of geological
disasters, evaluating the consequences and mitigating the impact of geological disasters.

In this investigation, 8 layerwise marker groups for land subsidence were established in
the Bohai Bay area, 3 groups with monitoring depths greater than 800 m, of which the Tanggu
G2 group has a maximum control depth of 1 218 m and is by far the deepest mechanical
layerwise marker in Asia. This includes 1 surface marker, 8 layerwise markers. 6 boreholes for
water level observation and 5 for pore water pressure drilled in combination with layerwise
markers. Since July 2010, a long sequence of monitoring data has been obtained. The route of
second-class leveling surveying is 300 km. Its main accuracy indexes are: the accidental root
mean square error of leveling per km does not exceed+1 mm, and the total root mean square
error of leveling per km does not exceed+2.0 mm. 25 stations were monitored by GPS.

2.7.2 Monitoring of Soil and Water Environment

The monitoring focuses on the influence of natural factors and human engineering
activities upon groundwater environment (water level, water quality, water temperature, etc.),
surface water environment, land environment, and ecological environment. The monitoring
content includes such elements as stratified groundwater level, water quality, water
temperature, land quality (sea bottom material), etc. Means of monitoring mainly consist of
remote sensing, ground electrical and geophysical prospecting, and monitoring wells for
groundwater.

Taking the Tianjin Binhai New District as an example, three groundwater monitoring
sections were set up in an east-west direction to control the coastal area with a width of 20—30
km. The analysis results can be mutually verified to avoid cognitive deviation caused by a
single section. Ten monitoring wells were set up in each section, with a total number of 30, of
which depths of 15 m alternate with 30 m. The space of each well is of 2—4 km. Considering

the vertical stratum structure, 15-m wells mainly served to monitor the change of pore water in
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the first marine strata. The 30-m well mainly monitors the change of pore water in the second
continental strata. The 30-m well is designed with double-layer observation to monitor the
water level of the two layers. The upper 15 m is sealed to form a well, which is level with the
monitoring horizon of the 15-m well. 15 m above and 30 m below are sealed to form wells to
observe the dynamic change of water level between 15-30 m.

2.7.3 Dynamic Monitoring of Coastal and Tidal Flat Erosion and Deposition

Due to the changes of landform and regional hydrodynamic conditions in the coastal zone,
the erosion and deposition of the coast and tidal flat have undergone drastic changes. The
monitoring contents include the change of coastline, the change of topography and landform in
the coastal areas, and the change of beach and underwater sediment. The monitoring means
mainly include unmanned aerial vehicle, RTK-GPS, single-beam sounding, shallow
section, etc.

RTK-GPS technology and continuous terrain mode are adopted in the measurement of the
beach section. The obtained section and elevation data help gain a complete and continuous
section topography. Generally, the starting point of the section is the boundary line of the
shelter forest; the direction is vertical to the shoreline; the end point is near the low tide line.
The average sampling interval of the data is 0.5 m. After each survey, the alignment should be
carried out according to the orientation and end point of the section starting line determined
during the first survey to ensure the coincidence degree of each survey data. Through repeated
measurement and comparison, the dynamic change of the beach section can be mastered.

2.74 Monitoring of Marine Hydrodynamics

The main monitoring contents include the factors affecting marine hydrodynamic
conditions such as tide, wave, tidal current, suspended sediment, atmospheric wind field,
temperature, salinity, etc. Various kinds of factors affecting ocean hydrodynamics are obtained
by monitoring stations. These factors, which together with multiple kinds of marine
hydrodynamic characteristic indexes, provide basic data for the analysis, prediction and
evaluation of coastal zone erosion and deposition effects, are relatively complete and
continuous with a coupling relationship.

Taking Bohai Bay as an example, comprehensive monitoring methods have been adopted
in the coastal zone of Tianjin, Hebei and Shandong provinces, including observations of wind
speed, wind direction, atmospheric pressure, tide, wave, current, sediment, erosion and
deposition, etc. Among them, there are 8 tidal and atmospheric pressure monitoring stations,
3 wind speed and wind direction monitoring stations, 2 marine flow velocity and direction
monitoring stations, 1 comprehensive hydrodynamic monitoring platform, 14 hydrodynamic
monitoring sections and 15 fixed-point stations of hydrodynamic measuring, which almost
cover the whole area of the Bohai Bay coastal zone.

2.7.5 Monitoring of Geological Disasters or Potentially Unstable Geological Bodies

This monitoring focuses on geological disasters or potential unstable geological bodies,

such as underwater unstable slope, collapse, landsliding and humid-rock flow in major

engineering areas, coupled with active faults, crustal stress, submarine landslides, shallow gas
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and other unstable geological factors, which provides a basis for risk assessment of regional
geological disasters, thus avoiding unnecessary economic losses and eliminating potential
safety hazards.

Taking submarine landslide as an example, the specific technical methods for
investigation and monitoring are as follows: the areas prone to submarine landslide are
delineated according to large-scale bathymetric and topographic sources within a broad range.
Attention is drawn to the areas where strong tides wash up and erosion occurs, especially the
sea areas near major engineering projects. Meticulous multi-beam investigation is carried out
on the key areas, so that the accuracy of bathymetric and topographic data is improved, and the
location of submarine landslide is basically fixed. Targeted shallow stratum section or
extremely shallow section survey is made to reveal the stratigraphic characteristics of
submarine landslide and the position of landslide slope. Such methods as geological drilling,
engineering geological drilling and static sounding in sea areas for landslide are deployed to
obtain the important parameters of details, granularity, clay minerals, geochemical properties,
and engineering mechanical properties of the landslide stratum. The comprehensive property
data of geology, geophysics, engineering and geology, geochemistry and hydrodynamics are
used to carry out numerical simulation and study the triggering mechanism of landslides.
Multi-beam repeated measurement is deployed in key areas to form dynamic monitoring data.
Submarine landslide risk assessment is conducted in combination with major engineering

projects in the vicinity of the landslide.

3 Description of Typical Data Samples

The data samples of the geological environment of China’s coastal zone are briefly
summarized in 8 typical tables, namely, the basic information of drilling, the drilling stratum
description table, the record of high-density resistivity observation data, the record of single-
beam survey line information, the record of information of shallow stratum section
measurement, the tour report of single seismic trace, the record of tidal level observation, the
monitoring data table of stratified markers.

The basic information of drilling includes the following items: unified serial number, field
serial number, location, longitude, latitude, borehole elevation, type of drill, type of borehole,
starting date of drilling, finishing date of drilling, angle of inclination, diameter of opening
hole, diameter of finished hole, depth of finished hole, depth of drilled well, initial water level
of aquifer, still water level, quality level, grade of drilling, properties of aquifer, sampling
situation, diagram of plane location, construction unit, Head of drill team, personnel for
geological logging, date of survey, date of form filling, and project name (Table 3).

Drilling stratum description includes the following items: unified serial number, sequence
number, geological age, elevation of stratum bottom, depth of stratum bottom, contact
relationship of stratum bottom, thickness of single layer, bedding structure, name of rock and
soil, color of rock and soil, and description of stratum lithology (Table 4).

The record of high-density resistivity observation data includes the following items:
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Zone

Sequence . . . E
number Field name Dimension Datatype  Example E
1 Unified serial number — Character ~ 11759029394355901 E
2 Field serial number — Character ~ Z025 E
) Fengdengwu Town, Fengrun District, E

3 Location - Character Tangshan, Hebei Province !
4 Longitude - Character 117590290 :
5 Latitude - Character 39435590 E
6 Borehole elevation m Floating 5.436 E
7 Type of drill - Character ~ XY-100 E
8 Type of borehole - Character  Engineering Geological Drilling :
tarting date of :

9 Starting date 0 - Character  February 23, 2012 !
drilling !

Finishi f !

10 ‘T“? ing date 0 - Character ~ February 23, 2012 |
drilling !

11 Angle of inclination ~ ° Floating 0 .
12 Diameter of opening mm Floating 110 E
hole |

13 Diameter of finished mm Floating 110 E
hole !

14 Depth of finished hole m Floating 20 E
15 Depth of drilled well m Floating 20 E
16 Initi}aI water level of Floating 70 E
aquifer :

17 Still water level m Floating 6.2 E
18 Quality level - Character  Qualified E
19 grade of drilling - Character ~ Medium |
Boreholes are located in the .

hydrogeological area of the alluvial- !

) ] proluvial inclined plain, where E

20 Properties of aquifer — Character  Quaternary pore phreatic water in loose !
rock mass, and Jixian-Qingbaikou karst E

fissure water are distributed. '

A total of 5 undisturbed samples, 4 .

21 Sampling situation ~ — Character  disturbed samples and 15 standard |
penetrations were taken. E

Diagram of plane B . E

22 location Long (picture) E
The Fifth Geological Brigade of Hebei !

23 Construction unit - Character ~ Bureau of Geology and Mineral
Resources Exploration '

24 Head of drill team - Character ~ Yang Guizhou E
P 1 f |

25 ersonpe or . - Character =~ Ma Hongzhi '
geological logging '

26 Date of survey - Character ~ February 23, 2012 E
27 Date of form filling — Character ~ February 23, 2012 E
Report on Engineering Geological Survey E

and Evaluation of Key Planning Areas of

28 Project name = Character — Tangshan City (North of Xinhua Road, |

Airport City (aerotropolis) and Fengnan
Urban Area)
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Table 4 Description of the Drilling Stratum
Number Field name Dimension Data type Example
1 Unified serial Character  11800348391952901
number
2 Sequence - Character 2
number
3 Geological age — Character Holocene
Elevation of
4 evation o m Floating -1.4
stratum bottom
Depth of
5 cpth 0 m Floating 1.25
stratum bottom
Contact
6 relationship of — Character Comfortable contact
stratum bottom
Thick f
7 . [CXNESS 0 m Floating 0.95
single layer
Beddi . .
8 eaang Character Horizontal bedding
structure
Name of rock .
9 and soil Character Silty clay
lor of rock
10 Co or? roe - Character Taupe
and soil
Hard plastic, with much rust stain, development
Description of of reduced stain, visible iron stain aggregates, a
11 stratum - Character very small amount of sandy laminae development
lithology in the lower part, and a small amount of

calcareous aggregates locally

unified serial number of observation points, unified serial number of work area, unified serial
number of survey line, field number of observation points, measured resistivity, primary field
voltage, and primary multiple-field current (Table 5).

The record of single-beam survey line information contains the following items: unified
serial number of survey line, unified serial number of work area, field number of survey line,
starting point of survey lines, starting longitude of survey lines, starting latitude of survey lines,
end longitude of survey lines, end latitude of survey lines, length of survey lines, and working
time (Table 6).

Single-channel seismic survey records include the following items: unified serial number
of observation points, unified serial number of work area, unified serial number of survey line,
field number of observation points, number of record sheet, time, course, excitation interval,

width of scanning, filtering, name of file and notes (Table 7).

Table 5 Record of High-density Resistivity Observation Data

Number  Field name Dimension Data type Example

1 Unified serial number of observation points — Character 11336305223504301
2 Unified serial number of work area - Character 11336305223504301
3 Unified serial number of survey line - Character 11336305223504301
4 Field serial number of observation points - Character L13G97

5 Measured resistivity Q-m Floating  76.83

6 Primary field voltage mV Floating  94.783

{ Primary field current mA Floating ~ 209.369
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Table 6 Record of Single-beam Survey Line Information
Number Field name Dimension Data type Example
1 Unified serial number of survey line - Character  12147549302301201
2 Unified serial number of work area - Character 12147549302301201
3 Field serial number of survey sine - Character ZS-L1
4 Starting longitude of survey lines - Character 12147549
5 Starting latitude of survey lines - Character 3023012
6 End longitude of survey lines - Character 12204379
7 End latitude of survey lines - Character 3023012
8 Length of survey lines km Floating 50
9 Working time - Character  20-06-2016

Table 7 Single-Channel Seismic Survey Records

Number  Field name Dimension Data type Example
1 Unified serial number of observation points — Character 11933376243220901
2 Unified serial number of work area - Character 11933376243220901
3 Unified serial number of survey line Character 11933376243220901
4 Field serial number of observation points - Character L1Gl1
5 Number of record sheet - Character /
6 Time - Character 16-07-2017
7 Course ° Floating  116.9
8 Excitation interval ms Floating 1300
9 Width of scanning ms Floating 500
10 Filtering Hz Floating 150
11 Name of file - Character 1-L1
12 Notes - Character /

Suspended sediment observation markers contain the following items: unified serial
number of observation points, field number of observation points, longitude and latitude, sea
tide and sea state, oceanographic research vessel, time of observation, surface sediment
concentration, middle layer sediment concentration, bottom sediment concentration, water
depth and notes (Table 8).

The monitoring data of stratified markers include the following items: unified serial
number, date of observation, type of observation, and deformation (Table 9).

Information of observation wells for seawater invasion includes the following items:
unified serial number, field serial number, location, longitude, latitude, ground elevation, well
elevation, well diameter, buried depth of groundwater level, measured depth of well, type of
well, distance between well and surface water, water temperature, air temperature, smell, PH,
color, transparency, well wall structure, well elutriation, construction period, and mining
method (Table 10).
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Table 8 Observation of Suspended Sediment

Number  Data item Dimension Data type Example
1 Unified serial number of observation points — Character 12202258302206301
3 Field serial number of observation points - Character SWO01
4 Longitude - Character 12202258
5 Latitude - Character 3022063
6 Sea tide - Character Semi-diurnal Tide
7 Sea state - Character Level 3
8 Oceanographic research vessel - Character I;Ifo lelg?;zerh Vessel
9 Time of observation - Character June 1, 2016
10 Surface sediment concentration mg/L Floating ~ 319.909
11 Middle layer sediment concentration mg/L Floating ~ 399.886
12 Bottom sediment concentration mg/L Floating  639.818
13 Water depth m Floating 20
14 Notes - Character /

Table 9 Monitoring Data of Stratified Markers
Sequence number  Sequence number Sequence number  Data type Example
1 Unified serial number  — Character 11830407385954101
2 Date of observation - Character May 18, 2010
3 Type of observation - Character Manual Test
4 Deformation mm Floating  4.36508

4 Control and Evaluation of Data Quality

All operations conducted in the work area comply with the National guidelines of
Geological Environment Construction in the Coastal Zone (DD2012—-04). All data tables are
implemented according to the annex of the guidelines, with accuracy meeting the requirements
of the geological environment comprehensive dataset in coastal zone.

The supporting system of this dataset has a built-in data examination engine. Therefore,
personnel in charge of data warehousing can perform quality examination on data, including
data table integrity, accuracy of data type, and data repeatability. At the same time, the engine
provides location of the wrong content so that correction can easily be made.

Additionally, 100% of the survey data sheets in the work area carry out self-inspection
and mutual inspection of project data, and 15% of the selective examination has been
completed after finishing the data sheets. Random inspection results show that the data quality

meets the requirements of geological environment survey in coastal zone.

5 Conclusion

The Comprehensive Dataset of the Geological Environment in China’ s Coastal Zone
includes four categories of data, namely, field comprehensive investigation, comprehensive
field construction, field dynamic monitoring and sample testing. In total this comprises 130

data tables and 177 592 pieces of data, including 9 006 pieces of data in the comprehensive
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Table 10 Basic Information of Observation Wells for Seawater Invasion
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Zone

Number Field name Dimension Data type Example
1 Unified serial number - Character 11836021391011601
2 Field serial number - Character CFZK3
. Caofeidian District,

3 Location N Character Tangshan, Hebei Province
4 Longitude - Character 11836021
5 Latitude - Character 3910116
6 Ground elevation m Floating 0.1
7 Well elevation m Floating 2.1
8 Well diameter m Floating 2.1
9 Buried depth of groundwater level m Floating 1.39
10 Measured depth of well m Floating 6
11 Type of well - Character Pumping Well
12 Distance between well and surface m Floating 160

water
13 Water temperature C Floating 14
14 Air temperature C Floating 30
15 Smell - Character /
16 PH - Floating 8.05
17 Color - Character  Colorless
18 Transparency - Character  Transparent
19 Well wall structure - Character Cement Pipe
20 Well elutriation - Character ~ Unknown
21 Construction period - Character 10
22 Mining method - Character Zislfr?(l:ltci)z;ous mining

field survey category, 89 551 in comprehensive field construction, 12 305 in field dynamic

monitoring, and 66 730 in sample testing.

Prior to this survey, many geological surveys had been conducted in the national coastal
zone, and data have been obtained from projects of the China Geological Survey of the former
Ministry of Land and Resources, the State Oceanic Administration, local government
departments, local enterprises and institutions, and the National Natural Science Foundation of
China. This survey has contributed to the development of various geophysical-geochemical-
remote sensing methods, such as remote sensing, airborne radiation, airborne electromagnetic
survey, electrical method, shallow seismic survey, and ground radioactivity, while introducing
new approaches to marine geophysical exploration. It has increased intermediate results of
coding and interpretation, coastal zone survey methods, coastal zone monitoring methods, and
disaster monitoring, and expanded the result table of rock and soil sample tests. In addition, the
survey has also improved the direct correspondence between the basic and attribute tables of
survey points, and enriched the spatial information of line and surface attributes, laying a solid

foundation for the establishment of a spatial database and visualization platform at a later

period.
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