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Abstract: Gahai Town, located in the Bayin River piedmont plain on the northeastern edge of
the Qaidam Basin, is an area of the 1 : 50 000 map sheet that meets international standards. In
accordance with the basic requirements of the Specification for Preparation of
Hydrogeological Maps (1 : 50 000), which was developed under the guidance of China
Geological Survey (CGS), and is to be issued and implemented, the hydrogeological map of
Gahai Town is prepared in line with the needs of the development and construction of the
town. Besides existing information and data, the hydrogeological map is based on the results
and data obtained from the latest 1 : 50 000 hydrogeological survey in Gahai Town in 2016. It
includes the results of borehole pumping tests (48 boreholes in total, including those drilled for
this survey as well as already in existence, according to the data collected) and analytical
results from analysis of water chemistry (61 water samples), isotope (12 isotope samples) and
soluble salts in soil (55 soil samples) and the results of simultaneous measurement of
groundwater level (68 simultaneous-measurement points). With the guidance of groundwater
system and eco-hydrogeology theories, the dataset of the hydrogeological map is formed,
based on the data processing of the groundwater system, hydrogeological structure, water-
bearing rock formation and water yield properties, groundwater recharge—runoff—discharge
condition, chemical characteristics of the groundwater, groundwater level depth and flow field,
the relationship between groundwater and eco-vegetation, groundwater development and
exploitation. Thus, it is possible to present massive information on the map by the combination
of a master map with mosaic maps, clearly and hierarchically, providing groundwater data in a
visualized and easy-to-use way for the development and exploitation of the local water
resources, as well as for the protection of the local ecology and environment.
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Dataset of the 1 : 50 000 Hydrogeological Map of Gahai Town,

GEOLOGY IN CHINA Qaidam Basin

1 Introduction

Known as the “Treasure Bowl” of the country, the Qaidam Basin is an area rich in energy
and mineral resources, and an area where potassium salt, a kind of strategic national resource,
is concentrated and exploited. It was approved as one of the first batch of national circular
economy industrial pilot parks by the State Council in 2005 (Yan LJ et al., 2010). This pilot
park is situated in the arid inland of northwest China, a region known for low rainfall, a weak
eco-environment, an extremely uneven spatial and temporal distribution of water resources
(Xie XM et al., 2010; Bao ZY et al., 2010; Li CH et al., 2014). To construct the pilot park,
hydrogeological work is urgently needed to provide basic information and data on the
groundwater resources and the relationship between the groundwater and the eco-environment.
Collecting the basic information and data on groundwater resources and then preparing
hydrogeological maps has always been an important means for hydrogeological work to serve
the public. Over the past years, a lot of scholars and frontline hydrogeological survey workers
have prepared a large number of hydrogeological maps through improved field survey
practices and innovation (Wu AM et al., 2016; Wang XF et al., 2016). However, these
hydrogeological maps mostly reflect resource information such as water quality and volume
and can hardly meet the needs of national development and construction in the new era for
resource sharing and environmental protection. In 2016, the CGS implemented the project
“1 : 50 000 Hydrogeological Survey of Bayin River — Tataling River Basin, Qaidam” (project
code: DD20160291) in the Qaidam Basin, which lasted from 2016 to 2018 and was undertaken
by the Xi’an Center, CGS. In 2016 and 2017, a hydrogeological survey for five 1 : 50 000
standard map sheets was carried out in the Delingha Basin on the northeastern edge of Qaidam
in accordance with the requirements for equal prioritization of resources and environments,
obtaining data covering the whole Bayin River piedmont plain of the Delingha Basin,
including the stratum lithology; spatial distribution, structure and water yield properties of
aquifers; groundwater recharge, runoff and discharge, water quality and volume as well as the
relationship between groundwater and eco-vegetation. In 2018, in accordance with the
Specification for Preparation of Hydrogeological Maps (1 : 50 000), which was developed
under the guidance of the CGS and is to be issued and implemented, hydrogeological maps of
the five map sheets were prepared, and among them were the Gahai Town hydrogeological
maps.

Gahai Town involves Delingha City in Haixizhou, Qinghai Province, and covers an area
of about 420 km’. The basic information contained in the hydrogeological map dataset is
presented in Table 1, consisting of the 1 : 50 000 hydrogeological master map, vertical and
horizontal hydrogeological cross sections, a bar graph of comprehensive hydrogeology and
four mosaic maps (1 : 500 000 regional hydrogeological background map, Bayin River Basin
hydrogeological spatial structure map, 1 : 200 000 phreatic water level depth and water level

contour map and 1 : 200 000 phreatic water hydro chemical map) and five Excel data files.
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Table 1 Metadata Table of Database (Dataset)

Items Description

Database (dataset) name Dataset of the 1 : 50 000 Hydrogeological Map of Gahai Town, Qaidam Basin

Database (dataset) authors Dang Xueya, Xi’an Center, China Geological Survey
Zeng Qinging, Xi’an Center, China Geological Survey
Yang Bingchao, Xi’an Center, China Geological Survey
Gu Xiaofan, Xi’an Center, China Geological Survey
Data acquisition time 2016—2017

Geographical area Delingha City, Haixizhou, Qinghai Province, whose longitude and latitude
ranges are respectively 97°15'~97°30" E and 37°10'~37°20' N

Data format Vector format MapGis 6.7 (*.wt, *.wl, *.wp) and Excel (*.x1sx)

Data size 114 MB

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

Fund project China Geological Survey’s survey project “1 : 50 000 Hydrogeological
Survey of Bayin River — Tataling River Basin, Qaidam” (DD20160291)
Language Chinese

Database (dataset) Mainly 1 : 50 000 hydrogeological master map, vertical and horizontal

composition hydrogeological cross sections, bar graph of comprehensive hydrogeology and
four mosaic maps of Gahai Town (1 : 500 000 regional hydrogeological
background map, Bayin River Basin hydrogeological spatial structure map,
1 : 200 000 phreatic water level depth and water level contour map and
1 : 200 000 phreatic water hydro chemical map), plus five Excel data files of
Gahai Town (Simultaneous Measurement Result of Groundwater Level,
Hydro chemical Analysis Result, Water Isotope Analysis Result, Soil Soluble
salt Analysis Result and Borehole Pumping Test Result)

2 Data Acquisition and Processing

The 1 :50 000 hydrogeological map of Qaidam is intended to meet the needs of
government policy makers, technical support departments and project construction for
hydrogeological data and information, in order to serve the objectives of water resource
development, utilization and eco-environmental protection. It centers on groundwater quality
and volume, the recharge—runoff—discharge condition, the relationship between groundwater
and eco-vegetation, and development and utilization. Besides existing information and data,
the dataset is prepared by collection and processing of the latest data obtained during field
investigation. In preparing the hydrogeological map, the contents and expressions not covered
in the Specification for Preparation of Hydrogeological Maps (1 : 50 000) are determined with
reference to the book Comprehensive Hydrogeological Map Plotting Methods and Legends

compiled by the former National Geological General Administration in 1979.

2.1 Data Acquisition

The hydrogeological information and data contained in the Gahai Town map, includes
stratum lithology, water-bearing rock formation and spatial distribution, groundwater quality
and volume, water-level depth, aeration zone lithology and structure, salt content in soil, eco-
vegetation types and distribution, and groundwater development and utilization. Data is
acquired by the following means: 1) collecting the data and results obtained during previous
surveys;-2) purchasing and interpreting Spot-6 remote sensing data; 3) performing

investigations along the route (including investigation into pumping and domestic wells,
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sampling and testing of water and soil, simultaneous measurement of groundwater level),
drilling hydrogeological boreholes and performing pumping tests.

To obtain the hydrogeological information of Gahai Town, it was necessary to arrange
and investigate 16 south-to-north routes within Gahai Town and thus acquire the relevant data
of 226 investigation points, including pumping wells, domestic wells, springs, rivers and
shallow wells. At the same time, it was necessary to acquire basic data on underground
aquifers from the surface to a depth of 508 m below by investigating 134 pumping and
domestic wells, extracting data from the comprehensive results datasheet of bar graphs and
pumping test results of 47 existent boreholes, cataloging cores and carrying out pumping tests
of one of the drilled exploratory wells for this survey. Such data include the spatial distribution
characteristics of stratum lithology, hydraulic properties of groundwater, water quality, volume
and level. To accurately and reliably determine the groundwater flow field, simultaneous
measurement of the groundwater level was also performed for the piedmont plain area that
includes Gahai Town. The completed workload met the requirements on workload quota
specified in DZ/T 0282-2015 Specification for Hydrogeological Survey (1 : 50 000). During
the survey, 35 water samples were taken for simple analysis of water quality, 26 samples for
total analysis of water quality, 55 samples for analysis of soluble salt in soil, 12 samples for
analysis of hydrogen and oxygen isotopes and e isotopes, obtaining 68 simultaneous
measurement results of groundwater level. Statistics related to water sampling and water
quality types at Gahai Town are shown in Table 2. The samples for analysis of water quality
and soluble salts in the soil were tested in the laboratory of the Qinghai Institute of
Hydrogeology, Engineering Geology and Environmental Geology, which holds a national
metrological certificate. The samples for analysis of hydrogen and oxygen isotopes were tested
at the Research Center of the Xi’an Center, CGS, while the samples for analysis of e isotope

were tested by Beta Analytic Inc., a company of the USA.

Table 2 Statistics of Water Sampling Point Type and Water Quality Type for the 1 : 50 000
Hydrogeological Survey in Gahai Town

Type of sampling Number of samples tested ~ Type of water ~ Number of samples tested
point (pcs) quality (pcs)
River 3 Fresh water 50
Pumping (domestic) well 53 Brackish water 10
Spring 1 Saline water 1
Shallow well 2 — _
Borehole 2 - -

2.2 Data Processing

(1) Processing of data on water-bearing rock formation and its spatial distribution.
Determine the lithological layers’ spatial location by extracting data from the bar graphs of
existing boreholes and the core of the boreholes drilled for this project. Based on this, identify
the aquifers and aquicludes and plot hydrogeological cross sections for the whole region, both
vertically and horizontally. Then determine the thickness distribution scope and - spatial

variation characteristics of aquifers (aquicludes). Then map the bar graph of comprehensive
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hydrogeology based on this.

(2) Acquisition and processing of parameters such as water quality, volume and the
permeability coefficient of the aquifer. First obtain the parameters of the aquifer, such as water
yield, drawdown and permeability coefficient through pumping tests of exploratory boreholes,
pumping wells and domestic wells. Then, convert the water yield data of boreholes of different
diameters in different phases to that under the conditions of a drawdown of 10 m and a
diameter of 200 mm. Then divide the converted water yield data into five levels of water yield
property, i.e. >5000 m/d, 5000~3000 m’/d, 3000~1000 m’/d, 1000~300 m’/d and <300 m’/d.
Finally, prepare the hydrogeological master map and the hydrogeological cross section.

(3) Processing data of groundwater levels. Derive the water-level depths and elevations of
the Quaternary phreatic waters in Gahai Town from field investigation results of pumping
wells, domestic wells, shallow wells and drilled boreholes, as well as simultaneous
measurement results of groundwater level. Then prepare phreatic water-level depth and water-
level contour maps to reflect the hydrogeological conditions in Gahai Town in the form of a
mosaic map.

(4) Processing data showing the relationship between groundwater and vegetation
ecology. In conjunction with the interpretation of remotely sensed data, field survey results and
patterns of areas beyond Gahai Town, make statistics of data concerning the groundwater level
depths, total dissolved solids (TDS) and salt content in soil in the region where ecological
vegetation is distributed, so as to determine the distribution scope of groundwater-dependent
ecological vegetation. Depict the scope on the hydrogeological master map. Based on the
hydrochemical data of groundwater, generate the TDS content isoline and hydrochemical types
and prepare the phreatic water hydrochemical map to reflect the hydrogeological conditions in
Gahai Town in the form of a mosaic map.

(5) Processing data of the groundwater system. Gahai Town is a part of the groundwater
system of the Bayin River piedmont plain. Prepare the regional hydrogeological background
map and the basin’s hydrological spatial structural map based on regional understanding and
results, to reflect the hydrogeological conditions in Gahai Town in the form of a mosaic map.

Through the aforementioned data processing, the Gahai Town 1 : 50 000 hydrogeological

dataset and map are finally established.

3 Description of Data Samples

The dataset of the hydrogeological map of Gahai Town includes the graphical database of
the 1 : 50 000 hydrogeological map and five Excel files. By reference to the methods and
expressions in papers such as The National 1 : 1 000 000 Geological Map Spatial Database
(Pang JF et al., 2017), the Dataset of Detailed Hydrogeological Investigation for Water Supply
in Tengri Industrial Park, Alxa Left Banner, Inner Mongolia Autonomous Region (Hou JJ et
al., 2017), the database is established as below.

(1) The graphical database consists of the hydrogeological master map and a series of
mosaic..maps. The master map consists primarily of hydrogeological control points,

hydrogeological boundaries, water-yield property based zones of  water-bearing rock

http://geodb.cgs.gov.cn GEOLOGY IN CHINA 2018, Vol.45 Supp.(2) | 43



Dataset of the 1 : 50 000 Hydrogeological Map of Gahai Town,
Qaidam Basin

GEOLOGY IN CHINA
formations, hydrogeological exploratory lines, groundwater flow orientation, groundwater
recharge sections such as river water and ecologically-sensitive groundwater areas. Mosaic
maps include a bar graph of comprehensive hydrogeology, map-sheet location, regional
hydrogeological background map, basin hydrogeological spatial structural map, phreatic water
level depth and water level contour map, phreatic water hydrochemical map and two

hydrogeological cross sections. See Table 3 for details.

Table 3 Layers Division of 1 : 50 000 Hydrogeological Map of Gahai Town

Layer Name of layer Content of layer Mapping method

Control points such as boreholes,

Hyd logical control
ycdrogeologicat contro shallow wells and springs, as well ~ Point primitive

points .
as characteristic element
Border of water-yield property
. division between phreatic water and
Hydrogeological . S
. confined groundwater, Line primitive
boundaries

Groundwater confined area border
and geological border .
Water-yield property zoning of
water-bearing rock formations
Hydrogeological exploratory line  Point primitive, line

Hydrogeological zoning Plane primitive

Exploratory line . s
P v and annotation primitive
Flow orientation Groundwater flow orientation Point primitive
. Point primitive, line
M River, channel system and .. p
aster Water system . primitive and plane
annotation o
map primitive
Groundwater recharge sections such Point primitive, line
Recharge as river water and field irrigation primitive and plane
water primitive
Ecologically-sensitive Eco-vegetation sensitive Line primitive and plane
areas groundwater area primitive
Point primitive, line
Legend Legend of hydrogeological map primitive and plane
primitive
Point primitive, line
Map frame Map frame primitive and plane
primitive
Map name, map index sheet, Point primitive, line
Map decoration location index sheet, CGS logo and primitive and plane
responsibility sheet. primitive
Bar graph of comprehensive
Bar graph gtap P
hydrogeology
Location map Map-sheet location map

Hydrological background 1 : 500 000 regional

map hydrogeological background map
Basin hydrogeological spatial

Mosaic Spatial structural map Point primitiveLine
map structure map ) primitivePlane primitive
Level deoth 1 : 200 000 phreatic water level
cvel depth map depth and water level contour map
. 1 : 200 000 phreatic water
Hydrochemical map

hydrochemical map

Profile ma Vertical and horizontal
P hydrogeological cross sections

The parameters of the spatial projection of the graphical database of the 1 50 000

hydrogeological map of Gahai Town are presented below:
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Type of coordinate system: planar rectangular projection

Ellipsoidal parameter: Xi’an 80/ellipsoid recommended by IUGG in 1975

Projection type: Gauss-Kruger projection (transverse elliptic cylindrical equal angle)

Scale: 1 : 50 000

Unit: millimeter (mm)

Longitude of the projection central point: 990 000

(2) The five Excel files are Borehole Pumping Test Results of Gahai Town.xIsx (Table 4),
Hydrochemical Analysis Results of Gahai Town.xlsx (Table 5), Water Isotope Analysis
Results of Gahai Town.xlsx (Table 6), Soil Soluble Salt Analysis Results of Gahai Town.xlsx
(Table 7) and Simultaneous Measurement Results of Groundwater Level of Gahai Town.xIsx

(Table 8) respectively.

Table 4 Borehole pumping test results of Gahai Town

Number Field name Example
1 Number 48
2 Borehole number BK3
3 Coordinate X, m 4120210.00
4 Coordinate Y, m 17347734.00
5 Ground elevation, m 2 858.00
6 Borehole depth, m 508.83
7 Groundwater type Confined groundwater Il
8 Time scale of aquifer Opl
9 Water level depth, m +1.53
10 Water level elevation, m 2 859.53
11 Diameter of strainer pipe, mm 315.00
12 Aquifer thickness, m 98.92
13 Drawdown, m 11.78
14 Water yield, m’/d 1135.99
15 Converted water yield, m’/d 835.83
16 Permeability coefficient, m/d 1.02
17 TDS, g/L 0.45
18 Hydrochemical type HCO;-Cl-Na

Table S Hydrochemical Analysis Results of Gahai Town

Number Field name Example
1 Number 36
2 Water sample number D14
3 Coordinate X, m 4125589.00
4 Coordinate Y, m 17365820.00
5 Ground elevation, m 2 869.00
6 Sampling location Fukangxin Village, Gahai Town, Delingha City
7 Type of sampling point Well
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Continued table 5

Number Field name Example
8 Type of water source Groundwater
9 Analysis method Total analysis
10 Well depth, m 61.00
11 K, mg/L 438
12 Na', mg/L 121.0
13 Ca”', mg/L 98.8
14 Mg’ mg/L 252
15 NH,", mg/L 0.07
16 Fe’', mg/L <0.04
17 Fe3+, mg/L <0.04
18 Total, mg/L 249.8
19 Cl', mg/L 79.9
20 80,", mg/L 209.0
21 HCO; , mg/L 322.0
2 Oy, mg/L 2.93
23 NO; N, mg/L 111
24 NO, N, mg/L 0.12
25 F, mg/L 0.22
26 PO,", mg/L 0.13
27 Total, mg/L 615.4
28 Cu, mg/L <0.008
29 Pb, mg/L <0.005
30 Zn, mg/L 0.003
31 Al mg/L <0.02
32 H,Si05, mg/L 14.3
33 Sulfide (calculated as H,S), mg/L 0.00
34 Permanganate index, mg/L 1.00
35 TDS, mg/L 664.0
36 Total hardness, mg/L 351
37 Temporary hardness, mg/L 269
38 Permanent hardness, mg/L 82
39 Negative hardness, mg/L 0.00
40 Total alkalinity, mg/L 269
41 Corrosive CO,, mg/L 0.00
42 Free CO,, mg/L 0.00
43 pH 8.23
44 Type of water Fresh water
45 Hydrochemical type HCO5-SO4-Na-Ca
46 Sampling date June 2, 2016
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Table 6 Water Isotope Analysis Results from Gahai Town

Number Field name Example

1 Number 5

2 Water sample number D107

3 Coordinate X, m 4127744.80

4 Coordinate Y, m 17356258.90

5 Ground elevation, m 2902.00

6 Sampling location 5,100 m n'orth of Guol'imuxin Yillage,

Gahai Town, Delingha City

7 Sampling date Oct. 21, 2016

8 Type of sampling point Well

9 Type of water source Groundwater

10 Well depth, m 120.00

11 Test item C isotope

12 pMC 54.9+/-0.2

13 Fc 0.5495+/-0.0020

14 d“c -0.8

15 d"o 93

16 dD -59.2

17 Groundwater age, a 4810

Table 7 Soil Soluble Salt Analysis Results from Gahai Town

Number Field name Example

1 Number 1

2 Field Number BK3-1

3 Coordinate X, m 4120199.13

4 Coordinate Y, m 17347735.27

5 Ground elevation, m 2 858.00

6 Geographical location Zhejiang g;i;?g,gg\izg’lg;i Irl(;jhe:tcli);partment,

7 Sampling depth, m 86.6-86.8

8 Field name Clay

9 pH 8.23

10 CO;™, mg/kg 15

11 HCO; , mg/kg 360

12 Cl', mg/kg 220

13 S0, mg/kg 2073

14 Ca”’, mg/kg 714

15 Mg”", mg/kg 130

16 K', mg/kg 16

17 Na', mg/kg 208

18 total salt content, % 0.373

19 Category by salt content Medium salty soil
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Continued table 7

Number Field name Example
20 ¢(C1)/2¢(S04”) 0.14
21 [2¢(CO5" )+e(HCO; )Ie(Cl )+2¢(SO, )] 0.13
22 Category by chemical components of salt Sulphate salty soil

Table 8 Simultaneous Measurement Results of Groundwater Level of Gahai Town

Number Field name Example
1 Number 1
2 Field number D14
3 Coordinate X, m 4125589.00
4 Coordinate Y, m 17365820.00
5 Ground elevation, m 2 869.00
6 Geographical location Fukangxin Village, Gahai Town, Delingha City
7 Well depth, m 61.00
8 Well diameter, m 0.300
9 Wellhead height, m 0.17
10 Water level depth, m 5.87
11 Water level elevation, m 2 863.13
12 Date of simultaneous measurement Oct, 11, 2016

4 Data Quality Control and Assessment

The data in the 1 : 50 000 geographical base map spatial database issued by the National
Geographical Information Center were adopted for the field hydrogeological survey. and the
sampling location was positioned by using a handheld GPS. During field investigation, self
inspection in groups, mutual inspection between groups, sampling inspection by project
manager and checks by the Xi’an Center, China Geological Survey were conducted for the
acquired data according to management requirements. In this way, the reliability of the raw
data is guaranteed. According to the relevant requirements, soil and water sampling and testing
were conducted by organizations with corresponding qualifications and the sample delivery
sheets and records were well-kept. For example, the water samples used for quality analysis
and the soil samples used for soluble salt analysis were tested and analyzed by the laboratory
of the Qinghai Institute of Hydrogeology, Engineering Geology and Environmental Geology,
which holds a national metrological certificate. In this way, the reliability of the test results was
guaranteed. After obtaining the basic data, the mapping personnel classified and tabulated the
data with the sources clearly indicated. Relevant personnel were specially selected to verify the
data. Any piece of data indicated to be abnormal during the mapping was subject to further
verification and investigation, until it was justified to be reasonable. After completion of the
preparation, discussion and study of the maps were carried out to examine the reasonableness
of the hydrogeological zones, hydrogeological boundaries and the basic relationships of the
geological bodies. Only after-this stage was the map finalized. This process also aided in

understanding - and discovering hydrogeological phenomena and patterns. By the
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aforementioned quality control, from basic data acquisition to mapping process, the data

quality and reliable understanding of the phenomena and patterns were ensured.

5 Conclusions

(1) During the 1 : 50 000 hydrogeological survey of Gahai Town in 2016, a large amount
of data was acquired, including results of borehole pumping tests (48 boreholes in total,
including both those drilled for the survey as well as already existing according to data
previously collected) and the analytical results of the water chemistry (61 water samples),
isotope (12 isotope samples) and soluble salts in soil (55 soil samples) as well as the results of
the simultaneous measurement of groundwater level (68 simultaneous-measurement points).
Based on these data, the 1 : 50 000 hydrogeological map of Gahai Town was prepared in
accordance with the Specification for Preparation of Hydrogeological Maps (1 : 50 000) which
was prepared under the guidance of the CGS and is scheduled to be issued and implemented.

(2) The dataset of the hydrogeological map of Gahai Town includes the graphical
database of the 1 : 50 000 hydrogeological map and five Excel files. The graphical database
consists of the hydrogeological master map and a series of mosaic maps. The five Excel data
files are Borehole Pumping Test Results of Gahai Town.xlsx (Table 4), Hydrochemical
Analysis Results of Gahai Town.xlsx (Table 5), Water Isotope Analysis Results of Gahai
Town.xlsx (Table 6), Soil Soluble Salt Analysis Results of Gahai Town.xIsx (Table 7) and
Simultaneous Measurement Results of Groundwater Level of Gahai Town.xlIsx (Table 8).

(3) Most basins in inland arid regions of northwest China are large-scale energy basins,
which are similar in hydrogeological conditions and the formation, evolution, development and
exploitation mode of the groundwater. Groundwater resources are important for water supply
to the towns, cities, economic and industrial parks in these areas. The development and
utilization of water resources and environmental protection face similar challenges, and have
similar demands and requirements for hydrogeological data. The dataset of the 1 : 50 000
hydrogeological map of Gahai Town, Qaidam, has set an example of best practice for the
acquisition, processing and expression of the results of hydrogeological survey data for similar
basins and areas in the inland arid regions of northwest China, and will provide a positive
reference for the 1 : 50 000 hydrogeological survey in these areas to form standardized data
and maps.

Acknowledgement: The data in the dataset of the 1 : 50 000 hydrogeological map of
Gahai Town is made available, thanks to the joint efforts of members of the project “1 : 50 000
Hydrogeological Survey of Bayin River — Tataling River Basin, Qaidam”, including CHANG
Liang, YOU Xiangzhi, LI Xiaodeng, WANG Qian, and LU Na, to name just a few.
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