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data, 22 data from combined geological field survey points, 82 data from stratum lithological
boundary survey points, 540 data from hydrogeological survey points, 22 data from
environmental geological survey points, 12 data on basic information from drilled boreholes,
71 data from comprehensive results of pumping tests and 2 200 data from field pictures, in
total 3 844 data. This dataset has implications as a reference work that are critical to
understanding hydrogeological conditions in Baiyangdian Lake and its surroundings,
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Dataset of the 1 : 50 000 Hydrogeological Map of the Plain Area of the

OO CHL Baiyangdian Lake Basin, Xiongan New Area

1 Introduction

Baiyangdian Lake is the largest freshwater lake and herbal marsh wetland in the North
China Plain, formed by water catchment in the fan-fringe depression at the meeting point of the
Yongding River and the Hutuo River in the piedmont of the Taihang Mountains, known as the
“Kidney of North China”. On April 1, 2017, the CPC Central Committee and the State Council
decided to establish the Hebei Xiongan New Area around Baiyangdian Lake, in order to create
a wonderful ecosystem and build fresh and bright ecological cities where blue and green
interweaves, and water and urban areas are integrated.

Owing to its special geographical location, Baiyangdian Lake plays an important role in
conserving water resources, alleviating floods and delaying leaching, regulating the regional
climate and maintaining species diversity (Wen LQ, 2001). In recent years, affected by climate
and human activities, the Baiyangdian Lake basin has faced a series of ecological, geological
and environmental challenges, such as reduced inflow, excessive extraction of groundwater,
ground subsidence, water pollution and an unbalanced ecological structure in its wetland (Li
YH, 2004; Yin JM et al., 2009; Zhang SZ, 2007). Under the grand trend of integration of
Beijing, Tianjin and Hebei, as a barometer showing changes in the ecological environment of
the Beijing—Tianjin—Hebei region and even the North China Plain, Baiyangdian Lake’s eco-
environmental deterioration also reflects how fragile ecological security and water security are
within the region. To mitigate constraints to the ecosystem, resources and environments,
promote the establishment of a stable ecology and carry out the overall development strategy
for the region, it is imperative to further investigate water engineering and environmental
geology in the Baiyangdian Lake Basin. From the perspective of maintaining regional water
and ecological security, finding scientific means to protect and restore Baiyangdian Lake has
become a crucial issue that requires urgent solutions. Conducting a hydrogeological survey in
the region at the right time is not only very important in order to effectively preserve the
geological environment, but also to provide basic support for the scientific protection and
restoration of Baiyangdian Lake’s ecological environment in the future.

The survey working area for this international standard 1 : 50 000 hydrogeological map is
about 800 km’, located on the north side of Baiyangdian Lake (see Fig. 1).

The objective of this survey is to understand in detail basic information such as micro-
topographical features, groundwater system structure, groundwater recharge, runoff and
discharge conditions, groundwater dynamic change features, the current status of groundwater
development and exploitation, as well as correlation between surface water and groundwater
within the working area.

The dataset covers a variety of data types, including those compiled from geological
survey, geological lithological survey, hydrogeological survey, geological environmental
survey, drilling, pumping tests and photographs taken during the survey (see Table 1). This
dataset not only provides basic data to support the scientific evaluation of groundwater
resources and quality within the Baiyangdian Lake Basin, building a reasonable wetland

ecological and hydrogeological monitoring network, but also gives specialized technical
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support to both research concerned with the sustainable exploitation of water resources and

practices to restore the wetland ecology in the region.
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Fig. 1 Geographic location map of the working area of the Baiyangdian Lake Basin,
Xiongan New Area

Table 1 Metadata table of database (dataset)

Items Description
Database (dataset) name Dataset of the 1 : 50 000 Hydrogeological Map of the Plain Area of the
Baiyangdian Lake Basin, Xiongan New Area
Database (dataset) authors Zhang Yuan, China Institute for Geo-environmental Monitoring

Zhao Kai, China Institute for Geo-environmental Monitoring
Li Haitao, China Institute for Geo-environmental Monitoring
You Bing, Hebei Hydrological Engineering Geological Exploration

Institute
Wang Yongbo, Hebei Hydrological Engineering Geological Exploration
Institute
Wang Shixiong, Hebei Hydrological Engineering Geological Exploration
Institute

Data acquisition time Aug. 2016 — Feb. 2017

Geographica region Anxin County and Xiong County, Baoding City, Hebei Province

Data format *accdb
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Continued table 1
Items Description

Data size 1.8 MB

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

Fund project CGS’grand geological survey project “Hydrogeological Survey (1 : 50
000) on the Plain Area of the Baiyangdian Lake Basin” (DD20160239)

Language Chinese

Database (dataset) composition This dataset has 8 types of data including 895 basic survey data, 22 data
from combined geological field survey points, 82 data from stratum
lithological boundary survey points, 540 data from hydrogeological
survey points, 22 data from environmental geological survey points, 12
data on basic information from drilled boreholes, 71 data from
comprehensive results of pumping tests and 2 200 data from field
pictures, in total 3 844 data.

2 Data Acquisition and Processing
Several methods, such as information collection, remote-sensing interpretation, geophysi-
cal exploration, hydrogeological drilling, pumping test and field survey, were used in this

hydrogeological survey (see Table 2).

Table 2 Table of the category of surveyed data

Category of surveyed data Number of data

Data from basic survey 895
Data from combined geological field survey points 22
Data from stratum lithological boundary survey points 82
Data from environmental geological survey points 22
Data on basic information from drilled boreholes 12
Data from comprehensive results of pumping tests 71

Data from field pictures 2200

2.1 Dataset from Remote-Sensing Interpretation

Hydrogeological remote-sensing interpretation is based on remote-sensed data and
information. Full color spectral images with a resolution of 2 m and in the spectral range of
0.49~0.69 um were generated by various electronic or optical remote sensors installed on the
remote-sensing platform of satellite GF-1, without direct contact with surface objects, and were
then used to directly determine elements closely related to hydrogeological conditions, such as
topographic type, stratum lithology and geological structure, based on image features such as
image geometry, size, hue, color and shadow.

For remote-sensing interpretation, the original remote-sensed images with accurate
geographical coordinates and projection information were first used to make geometrical
corrections; DEM elevation data were then used to correct newly-acquired remote-sensed
images to eliminate image distortion due to landform topographic irregularities, in order to
obtain accurate surface coordinates and projection information. Finally, the corrected remote-

Data from hydrogeological survey points 540 E
sensed images were enhanced for their color, so that different remote-sensed data had different .
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spatial resolution, spectral resolution and time-phase resolution. Based on the elements for
interpretation, interpretation marks were made on the corrected and adjusted remote-sensed
images, then, using visual direction judgment, various geological features in the remote-sensed
images were determined and marked. For those elements without marked features, field survey

was performed for verification.

2.2 Geophysical Prospecting

Considering the hydrogeological problems to be solved and the geophysical features
within the working area, induced polarization sounding was used for measurements required
for geophysical prospecting.

When deploying field geophysical prospecting work for measurement, the electric dipole
and the magnetic probe in a horizontal direction are laid perpendicular to each other, with the
deviation between their orientations no greater than 1°, and with the horizontal magnetic rods
at least 8 m from the central points. Magnetic rods were placed horizontally at a depth of 50 m
underground, with the electrodes 20~30 cm underground. There was at most 3 continuously
failed frequency points when observing the apparent resistivity and the phase versus frequency
curve, the correlation value was more than 0.5 and the number of successful frequency points
accounted for 75%. The measured survey points constituted at least 3% of the total coordinate
points throughout the area, the full frequency apparent resistivity (py,) curve and the phase
(¢xy) curve at the survey point was consistent with those at the surveyed point, the numerical
values of the corresponding frequency points were similar and after editing and interpolation,
the relative square error (m) between the survey point and the surveyed point, both of which
were polarized in the same mode, was no greater than 5% (i.e. m < 5%). After measurement,
the measured data were checked and screened, with some data being removed after the
screened timing data were processed with the acquisition software. When interpreting data,
data on stratum and drilled boreholes were referenced to further ensure the quality of the

interpreted results.

2.3 Hydrogeological Drilling

Hydrogeological drilling is mainly used to directly understand features of underground
aquifers and aims at acquiring necessary hydrogeological parameters by acquiring rock, soil
and water samples during drilling and conducting tests in boreholes.

Normal circulation core drilling is used in hydrogeological drilling; for clayey soil, the
mean core recovery is over 70% and at least 60% for a single layer; for sandy soil, loose sand
gravel stone, highly weathered zones in bedrocks and fractured zones, the mean core recovery
is over 40% and at least 30% for a single layer. The borehole was measured for deviation and
corrected for depth for every 50 m drilled, in order to maintain borehole deviation below 1.5°
over the depth and with a depth error less than 2 %o, subject to the corrected borehole depth.
Geological recording for the borehole was performed while the drilling was in progress. After
the borehole was completed, geophysical logging and pumping tests were conducted; the
borehole geological histogram, logging curve and the results from the pumping test were

prepared (see Fig. 2), and finally groundwater samples were taken for analysis.
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Notes

1. The drilling sitc shall have water supply, access road and power supply-
2. The drill rig shall be installed securely and steadily, and the crown block, the vertical shaft and the borchole shall be in one single vertical
line.

3. The drill tower shall be provided with the lightning arrestor and actions shall be taken to prevent thunder and electricity.

4. When operating in winter, the drill rig shall be installed with tower cover and actions shall be taken to prevent fire and freezing.

5. The mud ditch shall be long and have multiple pits so that rock debris settles fully to ensure mud’s purity.

6. The pipe will be lifted and then placed down to ensure the borehole pipe’s verticality.

7. Water shut-off shall be operated strictly to ensure the borehole quality.

8. Sample taken shall be sealed strictly in accordance with requirements.

9. RTK is used to measure the wellhead clevation and the wellhead shall be installed with protections.

Drilling part

Flush the borehole

The piston water pump is used to clean the borchole until water is clear without sand, meeting the requirement for pumping test.

Pipes for completed borchole

The casing pipe and the strainer pipe (both of which are 273 mm-diameter steel reel pipe) shall be placed down for the whole borchole.

Geological design part

Flush fluid 1.2~ 1.3 and mud viscosity is 20 - 25.
2o
= 2 [ Drilling pressure and )
£ 5 ep The pressure for reaming the Quaternary bor 1200 - 1500 and the water flow is the rated pump flow.
e water volume
ER
Drill bit The combined roller cone bit is used to ream the Quaternary borehole.
5 Flush fluid Mud specific gravity is 1.2 - 1.3 and mud viscosity is 20 - 25.
=
£ 2| Coring. Drilling ] | ) )
=3 For coring the Quaternary, the drilling pressure is 800 - 1000 kg and water flow s 100 - 150 Is. Use a 108 mm core barrel to core the
5| pressure and water
£ 8 whole borehole.
== volume
a . e
Drill bit The 110 mm PDC bit is used to core the Quaternary.
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Borehole and structure of
completed borehole 1:500

Hydrological logging

Measure apparent resistivity, radioactivity, borehole diameter, borchole temperature, gradient resistivity, induced polarization logging and

borchole deviation, 7 curves in total for comprehensive logging

Sampling

s are taken in the interval of 0.5 - 1.0 m and in the grey and dark-grey mucky soil horizon and those horizons
containing fossil debris such samples arc taken in smaller intervals.

Pumping test

Conduct 3 drawdown steady flow pumping tests with the steady durations being 24, 16 and 8 hours respectively.

Simple hydrogeological
observation

During drilling, flush fluid within the borehole is observed from time to time, mud loss and the position where the wall collapses are
recorded.

Core recovery (%)

The whole borehole is cored; for clayey soil, the core recovery is more than 70 % and at least 60 % for a single layer; for sandy soil, the
mean core recovery is more than 40 % and at least 30 % for a single layer.

Borehole diameter (mm)

Borehole diameter is 500 mm at Quaternary

Fig.2 Typical geological drilling borehole protocol

Note: The typical geological drilling borehole protocol is used to predetermine any geological problems that may be

encountered during operation, prior to actual operation commencing.

For geological recording purposes, cores are divided into layers by their acquisition

sequence from new to old and then recorded and described, with a description of the core’s

sedimentary

structural components, biological fossils,

ingredients,

mineral

lithology,

structures, occurrence, porosity and fissures, various secondary changes, etc.

Borehole logging includes three methods: natural gamma-ray logging, spontaneous

potential logging and ultrasonic imaging logging. For each log, the diameter throughout the

borehole must first be measured to understand the borehole diameter changes, and in what

condition the casing is; when there is casing inside the borehole, the difference between the

measured value of the casing diameter and the known borehole diameter shall be within + 2

mm. The change in the borehole diameter curve represents the change in lithological hardness

in the strata; the spontaneous potential curve can show the position of the permeable formation;

the natural gamma-ray curve enables calculation of the content of argillaceous matter in the

strata; images from supersonic imaging may also allow identification of how the stratum

fissures develop and the determination of dip of the fissures.

2.4 Pumping Test

The pumping test is intended to obtain hydrogeological parameters regarding the aquifer
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and aeration zone in order to provide basic data for the evaluation of groundwater resources.
On the basis of analyzing data from existing hydrogeological boreholes and pumping tests in
existing pumping (domestic) wells, subject to the spatial distribution features of parameters,
the pumping test was conducted at localities where there were insufficient parameters. For the
pumping test, the single well steady flow method was used to pump water in the reverse
direction for three drawdowns for which the steady duration was 24 h, 16 h and 8 h. When
water flow was very small or the water drop was insignificant, one drawdown could be made,
but its steady duration was at least 24 h. When the water level in the pumping borehole could
not be stabilized, a non-steady flow test with the largest drawdown was conducted. The
pumping duration was dependent on the curve s-1gz, but was generally at least 24 h. During
steady duration of the steady-flow pumping test, the water yield was reached and the water
level was either steady or fluctuating within a certain range, but not depicting a rising or
dropping trend. The error in water level fluctuation typically did not exceed 1% of the mean

drawdown, and the fluctuation of the water yield was at least 3% of the mean flow rate.

2.5 Hydrogeological Survey in the Field

The main purpose of the hydrogeological survey in the field is to survey human activities
related to water resources, groundwater, pollution and collect water samples. By observing,
visiting and describing various phenomena relating to the geology, landform, groundwater
points and others associated with groundwater for comprehensive study, it is intended to find
their inherent relationships and identify groundwater depth and distribution. The main goals of
a hydrogeological survey are:

(1) To investigate subsurface hydrogeological conditions and identify subsurface
groundwater recharge, runoff and discharge conditions and its dynamic regularities;

(2) To investigate the current status, means of recovery, recovery volume and water
supply objectives of groundwater;

(3) To investigate groundwater spatial distribution at cities and towns, industrial and
mining enterprises and agricultural fields in concentrated areas;

(4) To investigate pollution sources, pollution paths, the extent to which surface water and
groundwater is polluted.

During investigation, the emphasis is on investigating strata boundaries, fault lines,
topographic border lines, places where natural geological phenomena are developed, wells,
springs, boreholes, surface water bodies and important hydraulic projects using digital
photography, camera recording, sketching, etc. to record phenomena such as geological
landforms and hydrogeology and testing samples collected in the field with respect to indexes
such as color, odor, scent, temperature, pH value, conductivity, oxidation/reduction potential
and dissolved oxygen. Finally, the data are noted in the field investigation logbook and sheets,

and then all data are entered into the investigation system database.

3 __Description of Data Samples
The “Dataset of the 1 : 50 000 hydrogeological map of the Plain Area of the Baiyangdian
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Lake Basin, Xiongan New Area”, has 8 types of data, including “Properties of data from basic
survey for the dataset of the 1 : 50 000 hydrogeological map of the Plain Area of the
Baiyangdian Lake Basin, Xiongan New Area”, “Properties of data from combined geological
field survey points for the dataset of the 1 : 50 000 hydrogeological map of the Plain Area of
the Baiyangdian Lake Basin, Xiongan New Area” , “ Properties of data from stratum
lithological boundary survey points for the dataset of the 1 : 50 000 hydrogeological map of
the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area”, “Properties of data from
hydrogeological survey points for the dataset of the 1 : 50 000 hydrogeological map of the
Plain Area of the Baiyangdian Lake Basin, Xiongan New Area”, “Properties of data from
environmental geological survey points for the dataset of the 1 : 50 000 hydrogeological map
of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area”, “Properties of data on
basic information of drill boreholes for the dataset of the 1 : 50 000 hydrogeological map of
the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area”, “Properties of data from
comprehensive results of pumping tests for the dataset of the 1 : 50 000 hydrogeological map
of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area” and “Properties of data
from field pictures for the dataset of the 1 : 50 000 hydrogeological map of the Plain Area of
the Baiyangdian Lake Basin, Xiongan New Area”, adding up to 3,844 data in total.

“Properties of data from basic survey for the dataset of the 1 : 50 000 hydrogeological
map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area” includes: Unified
No., Field No., Longitude and latitude (°), Planar coordinates (X, Y), Surface elevation,
Geographical location, Map No., Type of survey point, etc. as shown in Table 3.

Table 3 Properties of data from basic survey for the dataset of the 1 : 50 000 hydrogeological map
of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area

No. Field name Dimension  Data category Real example
1 Unified No. - Character type 1150306273857170000
2 Field No. - Character type XXDC6-005

Longitude and Longitude: 115030627;

o

Floating-point type

latitude Latitude: 38571700
4 Planar coordinates - Floating-point type X: 315290.79823685;
Y:20331115.148791

5 Surface elevation m Floating-point type 6.0

Geographical The north sid.e of the 1.10rth levee of
6 location - Character type Guzhuangtou Village, Xiongzhou Town,

Xiong City (County), Hebei

7 Map No. - Character type Xiong County Map JS0E007009
8  Type of survey point - Character type Combined geological survey point

“Properties of data from combined geological field survey points for the dataset of the
1 : 50 000 hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan
New Area” includes: Unified No., Landform and geological feature, Hydrogeological feature,
Environmental geological feature, Visit and en-route feature, Feature of relations between
measurement points, Artificial geological profile sketch (image), Survey point plan (image),
Picture No., Investigation entity, Investigator, date of investigation (month/day/year),

Recorder, Approver, etc. as shown in Table 4.
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GEOSCIENTIFIC DATA & DISCOVERY(3)

Table 4 Properties of data from combined geological field survey points for dataset of 1 : 50 000
hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area

No. Field name Dimension Data category Real example

1 Unified No. - Character type 1154745903851164401
The survey point standing in an alluvial-proluvial
plain is on an artificial levee which is 3 m wide at
the top, 5 m wide at the bottom and about 3 m in
height, its east is a channel in which water is 3 m
wide and about 0.5 deep and east of the channel
belongs to the lake area; the levee top is an earth
road and the west side of the levee has about 0.2 m
high earth fill which becomes an earth road due to
the fact that people often walk over it, with a
house located to the northwest of the survey point;
to the west of the earth road, there is about a 0.2 m

Landform and . . .
. - Character type high grove to the west with agricultural fields
geological feature .

where corn grows; to the west of the agricultural
fields there is about a 4 m wide and 2 m deep
canal where water is 1 m deep; to the west of it
there are agricultural fields. At the survey point,
there is Quaternary Holocene alluvial-proluvium;
the lithology outcropping at the east of the channel
is, from top to bottom: 0~0.5 m silty clay,
brownish yellow; 0.5~1.5 m, silty clay, brownish
yellow. The lithology outcropping at the west of
the channel is 0~1 m silty clay, brownish yellow,
from top to bottom.

3 Hydrogeological Character type Agquifer in the aeration zone is the main one for

feature use.

4 gfori:)/gi(;?ln:e I;iilre Character type Land is mainly used for crops and vegetation.
From the measurement point AXDC 2-004 to the
measurement point AXDC 2-005: the landform is

Visit and en-route flat, fluctuates slightly and is mostly farmland;
5 - Character type .
features there are deep excavated ditches en route for
which the strike is north-west and its lower slope
tilts towards the southeast.
F'eature of From the last measurement point to this one, the
6 relations between - Character type landform is relatively flat and is mostly farmland
measurement .
. and villages.
points
Artificial
7  geological profile - Long binary data (image)
sketch (image)
?11;1\:1)1;1 F;(;l;t - Long binary data (image)
9 Picture No. ~ Floating-point AXDC 01-069
type
10 Invees;ii;tlon - Character type China Institute for Geo-environmental Monitoring
11 Investigator - Character type ZHAO Kai, WANG Kailin
Date of
12 investigation M.D.Y  Character type Aug. 1,2016
(month/day/year)
13 Recorder W Character type WANG Kailin
14 Approver m Character type ZHAO Kai
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“Properties of data from stratum lithological boundary survey points for the dataset of the
1 : 50 000 hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan
New Area” includes: Unified No., Field No., Route field No., Longitude (°), Latitude (°),
Coordinates X and Y, Surface elevation, Geographical location, Map No., Landform type,
Picture No., Features of two strata on borderline, Contact relationship, Surrounding
environment, Relation between points, Profile sketch (image), Planar location sketch (image),
Remark, project name, Investigation entity, Date of investigation (month/day/year),

Investigator, Recorder, Approver, etc. as shown in Table 5.

Table 5 Properties of data from stratum lithological boundary survey points for dataset of 1 : 50
000 hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area

No. Field name Dimension Data category Real example
1 Unified No. - Character type 1161219273859390000
2 Field No. —  Floating-point type XXDC7-001
3 Route field No. —  Floating-point type 16
4 Longitude —  Floating-point type 116121927
5 Latitude —  Floating-point type 38593960
6 Coordinate X —  Floating-point type 4318175.31
7 Coordinate Y —  Floating-point type 20431156.61
8  Surface elevation —  Floating-point type 7
o Sl e S N e
10 Map No. - Character type Xiong County Map JS0E007009
11 Landform type - Character type  Alluvial plain sub-region of accumulation plain
12 Picture No. —  Floating-point type P19# 520-2176-2178

The survey point is a lithological boundary point
where the north is silty clay (Qgaj:p1), brownish

Feature of two yellow; its south is sandy silt (Q,), fawn. The
13 strata on - Character type lithology changes progressively from south to
borderline north and the sand content of the sandy silt

gradually increases from the point southward to
the river center.

Contact .
14 o.n ac . - Character type Sedimentary contact
relationship
The survey point is located in an about 1,400
meter-wide watercourse (Holocene paleo-river
. channel), both sides of which are artificial levees
Surrounding . . .
15 . - Character type and the inner side of the landform is flat but low
environment

lying near the levee (soil borrow), the landform
type of survey point belongs to an alluvial plain
sub-region of an accumulation plain.

The land around the point has been dry for many

Relation between o
* years, and has become an artificially arable land.

16 t - Character t . . .
meas;f:gen aracter type Corn is planted mostly to its north while sweet
P potatoes are planted mostly to its south.
Profile sketch . .
17 o .1 e skete - Long binary data (image)
(image)
Planar location
18 . = Long bi dat i
ke iage) ong binary data (image)
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GEOSCIENTIFIC DATA & DISCOVERY(3)

Continued table 5

No. Field name Dimension Data category Real example
The survey point is located in the paleo-river

1 R k - haract

? emar Character type channel of South Juma River.

Hydrogeological Survey (1 : 50 000) on Anxin

20 Project name - Character type County and Xiong County, Baiyangdian Lake
Basin

21 Investigation Character type Hebei Hydrological Enginee.ring Geological

entity Exploration Institute
Date of
22 investigation ~ .M.D.Y  Character type Sep. 20,2016
(month/day/year)
23 Investigator - Character type WANG Shixiong, GUO Kaihua
24 Recorder - Character type WANG Shixiong

“Properties of data from hydrogeological survey points for the dataset of the 1 : 50 000

hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area’

includes: Unified No., Sampling, Landform and topographical feature, Groundwater type,

Measurement point type, Well structure, Well depth (m), Water level depth (m), Water-taking

section, Well usage, Groundwater characteristics (temperature, color, odor, scent, turbidity,

’

salinity, Eh, EC, DO, pH, TDS), Picture No., Investigation entity, Investigator, Date of

investigation (month/day/year), Recorder, Approver, etc. as shown in Table 6.

Table 6 Properties of data from hydrogeological survey points for the dataset of the 1 : 50 000

hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area

No. Field name Dimension Data category Real example
1 Unified No. - Character type 1154527163850286901
2 Sampling - Character type Water sample for total analysis
Landform and
- h Plai
topographical feature Character type am
4 Groundwater type - Character type Phreatic water
6  Measurement point type - Character type Pumping well
7 Well structure - Character type Cement pipe
8 Well depth m  Floating-point type 340
9 Water level depth m  Floating-point type 28.46
10 Water-taking section m  Floating-point type 230-300
11 Well usage - Character type Agriculture and animal husbandry
Temperature G Floating-point type 14.8
1
Color, odor, - Character type Colorless and odorless
scent
Turbidity - Character type transparent
Salinity mg/L.  Floating-point type 112
Groundwater . .
characteristics mV  Floating-point type 74.7
EC mS/cm Floating-point type 541
DO mg/L  Floating-point type 7.18
pH —  Floating-point type 8.23
TDS mg/L  Floating-point type 424.3
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OO CHL Baiyangdian Lake Basin, Xiongan New Area
Continued table 6
No. Field name Dimension Data category Real example
13 Picture No. - Character type AXDC 01-004
S . China Institute for Geo-environmental
14 Investigation entity - Character type .
Monitoring
15 Investigator - Character type ZHAO Kai, WANG Kailin
Date of investigation
1 D.Y haracter t ly 10, 201
6 (month/day/year) Character type July 10, 2016
17 Recorder - Character type WANG Kailin
18 Approver - Character type ZHAO Kai

1 : 50 000 hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan
New Area” includes: Unified No., Field No., Map No., Longitude, Latitude, Geographical
location, Surface elevation, Type of solid wastes, Land occupation type, Shape of
accumulation body, Difficulty in restoration of occupied land, Description of stratum lithology,
Landform, Topographical gradient, Surface lithology, Recharge type, Spring water discharge,
Weather, Air temperature, Piling and burying methods, Banking-up state, Seepage proofing
measures, Distance from residential area, Distance from the surface water, Distance from
critical tourism destination facilities, Site stability, Distance from urban area, Plan sketch,

Profile sketch, Remark, Project name, Investigation entity, Date of investigation, Investigator,

“Properties of data from environmental geological survey points for the dataset of the

Recorder, Approver, etc. as shown in Table 7.

Table 7 Properties of data from environmental geological survey points for the dataset of the
1 : 50 000 hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New

Area
No. Field name  Dimension Data category Real example
1 Unified No. - Floating-point type 1154710553851150000
2 Field No. - Floating-point type AXDCO01-070
3 Map No. - Character type Anxin map JSOE007008
4 Longitude ° Floating-point type 115471055
5 Latitude ° Floating-point type 38511590
6 Geogral?hical B Character type Xinlizhuang Vill.age, Anzhou prn, Anxin
location County, Baoding City, Hebei Province
7  Surface elevation m Floating-point type 7
T f solid
8 ype ot sol - Character type Domestic and industrial
wastes
T fland
9 ypeo 'an - Character type Abandoned pit
occupation
Shape of
1 - haracter t I 1
0 accumulation body Character type freguat
Difficulty in
11 restoration of - Character type Easy
occupied land
12 Description of - Character type Quaternary cla;
stratum lithology Rl ty ey
13 Landform - Character type Plain
Topographical ; ;
14 2 Floating-point t <8
Hiadiont oating-point type
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GEOSCIENTIFIC DATA & DISCOVERY(3)

Continued table 7

No Field name  Dimension Data category Real example
16 Recharge type - Character type Rainfall, surface water
Spri t
17 I:ifilsfli::;:r Character type None
18 Weather - Character type Overcast
19  Air temperature C Floating-point type 28
Piling and burying .
20 methods Character type Simple landfill
21  Banking-up state - Character type Ongoing
S fi
22 eepage prooting - Character type None
measures
Distance from
2 Floating-point <
3 residential area m oating-point type 500
Distance from . .
_ <
24 surface water m Floating-point type 800
Distance from
critical tourism . .
a >
25 destination km Floating-point type 10
facilities
26 Site stability - Character type Stable
Distance from . .
a >
27 urban area km Floating-point type 15
28 Plan sketch - Long binary data (image)
29 Profile sketch - Long binary data (image)
These points belong to Gangan Renewable
Resources Co., Ltd., or Shangshangfang
Renewable Resources Trade Co., Ltd.,
which mainly purchase and process used
30 R k - Character t
emar aractet ype cables sent from Anzhou Town and
surrounding places, and around the factory
there are ditches to supply water from
Baiyangdian Lake.
1 : 50 000 hydrogeological survey at
31 Project name - Character type Anxin and Xiong County Map-sheet,
Baiyangdian Lake
L . China Institute for Geo-environmental
32 Investigation entity - Character type .
Monitoring
Date of
33 . 4 .e © . DY Character type Aug. 7,2016
investigation
34 Investigator - Character type ZHAO Kai, WANG Kailin, Gao Yu
35 Recorder - Character type WANG Kailin
36 Approver - Character type ZHAO Kai

“Properties of data from basic information of drill boreholes for the dataset of the 1 :

50 000 hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New

Area” includes: Unified No., Geographical location, Map No., Borehole head elevation (m),

Surface elevation, Drill rig type, Borehole type, Drilling start date, Drilling end date, Borehole

deviation (°), Borehole start diameter (m), Borehole end diameter (m), Final borehole depth

(m), Initial water level of aquifer (m), Static water level (m), Sampling, Drilling crew head,

Geological recorder, date of investigation (month/day/year) and Approver, etc., as shown in
Table 8.
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Table 8 Properties of data from basic information of drill boreholes for the dataset of the
1 : 50 000 hydrogeological map of the Plain Area of Baiyangdian Lake Basin, Xiongan New Area

No. Field name Dimension  Data category Real example
1 Unified No. - Character type 1160130313834283801
) Geographlcal B Character type Water Pérk of Mingchuan Spa,
location Xiongzhou Town

3 Map No. - Character type J50E007009

Borehole head . .
4 clevation m Floating-point type 8.55
5 Surface elevation m Floating-point type 8.05
6 Drill rig type - Character type GY-150
7 Borehole type - Character type Quaternary loose borehole
8  Drilling start date - Character type Nov. 12,2016
9 Drilling end date - Character type Nov. 19, 2016
10  Borehole deviation ° Floating-point type 0.35

Borehole start . .
11 diameter cm Floating-point type 110

Borehole end . .
12 diameter cm Floating-point type 550
13 Borehole final depth m Floating-point type 151.65

Initial water level of
14 fta :(/;uffrereve ° m Floating-point type 15
15  Static water level m Floating-point type 13
16 Sampling - Character type Water sample for total analysis
17  Drilling crew head - Character type ZHANG Zhengtao
18 Geological recorder - Character type LIU Ji
Date of

19 oAeo MDY  Character type Sep. 10,2016

nvestigation
20 Approver - Character type GUO Xiao

“Properties of data from comprehensive results of pumping tests for the dataset of the
1 : 50 000 hydrogeological map of the Plain Area of Baiyangdian Lake Basin, Xiongan New
Area” includes: Unified No., Pumping test No., Pumping test type, Equipment for pumping
test, Start date, Duration/Steady duration/Water level rise and drop (m)/Water yield (m3) for
drawdown #1, Duration for water level restoration, Static water level (m) before and after
pumping, Total duration of the test (h), Max. water yield per unit (rn3), Investigation entity,
Investigator, Date of investigation (month/day/year), Recorder, Approver, etc. asshownin Table 9.

Table 9 Properties of data from comprehensive results of pumping tests for the dataset of the
1 : 50 000 hydrogeological map of the Plain Area of Baiyangdian Lake Basin, Xiongan New Area

No. Field name Dimension  Data category Real example

1 Unified No. - Character type 1155550673856595201

2 Pumping test No. - Floating-point type AXDC 1-056

3 Pumping test type - Character type Single borehole pumping test
Equi t ¢

4 qulpttnen or - Character type Three-inch submerged pump
pumping test

5 Start date 5 Character type Oct. 10, 2016
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Continued table 9

No Field name Dimension  Data category Real example
Duration of
! Floating-point t 2
6 drawdown £1 oating-point type 720
Steady duration of . .
' Fl -
drawdown 41 oating-point type 300
Water level rise and
8  drop of drawdown m Floating-point type 9.5
#1
Water yield of 3 . .
m Floating- tt .
9 5 dra%w dOtYVn 4 lt oating-point type 7.65
uration for water . .
10 level restoration Floating-point type 390
Static water level
11 Floating-point 29.9
before pumping m oating-point type
Static water level
12 Floating-point t 29.
after pumping m oating-point type 9.9
Total duration of th
13 0% uizslton orthe h Character type Water sample for total analysis
Max. water yield
4 O WACTYIFIEPEr Character type P16-108-1502-1504
unit
L . China Institute for Geo-environmental
15 Investigation entity - Character type oo
Monitoring
16 Investigator - Character type WANG Guangpu, GUO Kaihua
Date of
17 investigation M.D.Y Character type May10, 2016
(/month/day year)
18 Recorder - Character type GUO Kaihua
19 Approver - Character type WANG Shixiong

“Properties of data from field pictures for the dataset of the 1 : 50 000 hydrogeological

map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area” includes: Unified

No., Date of photography, Picture type, Pictures, etc. as shown in Table 10.

Table 10 Properties of data from field pictures for the dataset of the 1 : 50 000 hydrogeological
map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area

No. Field name Dimension  Data category Real example
1 Unified No. - Floating-point type 1160656810852160000
Date of Hh:mm:ss:
. Character t 13:48:24, 24 Sep. 2016
photography/time ss D.M.Y aracter type °P
Stratum lithological border li
3 Picture type - Character type ratum o oglca oret e survey
point logbook
4 Picture - Long binary data (image)

4 Data Quality Control

All work within the study area was done in accordance with the national specification

Specification for Hydrogeological Survey (1 : 50 000), and all datasheets were generated as

per its attached Sheet, the degree of achieved precision meeting its requirements.

All survey datasheets for the working area were 100% self-checked and mutually-

checked, 15% of all collated datasheets were randomly inspected and the results from such

random inspections demonstrated that the quality met the credibility requirement for

hydrogeological survey in the specification.
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5 Conclusions

In the project of the “Hydrogeological Survey (1 : 50 000) on the Plain Area of the
Baiyangdian Lake Basin, Xiongan New Area”, the hydrogeological survey of Anxin and Xiong
Counties was performed in accordance with DZ/T0282-2015 Specification for
Hydrogeological Survey (1 : 50 000) and integrated research was undertaken, building on the
survey result, and finally resulting in the creation of the * Dataset of the 1 : 50 000
hydrogeological map of the Plain Area of the Baiyangdian Lake Basin, Xiongan New Area”.
This dataset has 8 types of data, including 895 basic survey data, 22 data from combined
geological field survey points, 82 data from stratum lithological boundary survey points, 540
data from hydrogeological survey points, 22 data from environmental geological survey points,
12 data on basic information from drilled boreholes, 71 data from comprehensive results of
pumping tests and 2 200 data from field pictures, constituting 3,844 data in total (format:
* accdb).

Creation of the “Dataset of the 1 : 50 000 hydrogeological map of the Plain Area of the
Baiyangdian Lake Basin, Xiongan New Area” not only provides detailed scientific data to
support understanding of the hydrogeological conditions for the purposes of planning and
building Xiong’an New Area in the future, but also has cumulative and important implications
as a reference work, for more accurately understanding the structure of the groundwater
system, groundwater recharge, runoff and discharge conditions and features of groundwater
dynamic change in the Baiyangdian Lake Basin in the future. The creation of the dataset
complements the national basic scale hydrogeological database system, provides a fundamental
data resource to fully demonstrate the recent level of hydrogeological survey in China and
generates conditions for satisfying the need for other researchers to query hydrogeological data
and information about the region to the maximum extent, sharing information resources.
Additionally, it provides a foundation for the social sharing of results from the fundamental
and public benefit of geological survey (Pang JF, 2017).
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