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Dataset of Geological Hazards Survey in Yajiang County,
Sichuan Province in 2010

WANG Dewei, NI Huayong, CHEN Xuyu, TANG Yeqi

(Chengdu Center of Chinese Geological Survey, Chengdu 610081, Sichuan, China)

Abstract: A detailed survey of geological disasters at the scales of 1:50000 in Yajiang city was
conducted by Chengdu Center of China Geological Survey in 2010, with the intention of finding
out the development characteristics and mechanisms of geological disasters in the Tibetan
Autonomous Prefecture of Garze. The characteristics, distribution and geological conditions of the
geological disasters in the region were identified by remote sensing, survey, engineering mapping
and exploration. In order to further utilise these data, we processed them with standard data
processing methods and a quality control system. The survey dataset could provide a geological
basis for engineering geological research, disaster prevention and disaster reduction, as well as the
development of regional disaster prevention planning.

Keywords: Yajiang city; geological disaster; investigation data; Tibetan Autonomous Prefecture of
Garze

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

1 Introduction

Yajiang County is located in the northwest of Sichuan Province, in the mid region of
the Yalong River, and in the heartland of the Tibetan Autonomous Prefecture of Garze
(Fig. 1). It is an important foundation of the forestry and animal husbandry of Sichuan
Province, and an important component part of the western ecological barrier established
in China (Yajiang County Annals, 2009). Its geographical coordinates are as follows:
east longitude 100°19'55"—101°20"20", north latitude 29°03'30"—-30°30'44", and its area
is 7,681.5 km’. It adjoins Kangding eastwards, connects Muli southwards, links Litang
westwards, and borders Xinlong and Daofu northwards. Owing to the joint effects of such
natural and artificial factors as complex geological conditions, active seismicity, locally
intense rainfall in mountainous zones, and disturbance from human engineering activities,
abrupt geological hazards (e.g., avalanche, landslide, and debris flow) occur frequently
in the area (Zheng Wanmo et al., 1997; Ni et al., 2012; Ni et al., 2015), bringing about
serious harm: major geological hazard events, e.g., obstruction of the Yalong River by
landslide (Huang et al., 2008), and the engulfing of villages by debris flows. Geological
hazards seriously threaten the safety of local peoples’ lives and property, and restrict
social and economic development. In order to ascertain the developmental mechanisms of

geological hazards in this area, and so improve the regional capacity for hazard reduction
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and resistance, Chengdu Geological Survey Center, Chinese Geological Survey, conducted
a 1:50,000 scale detailed investigation of geological hazards with the county area as a
unit in Yajiang County, Garze Prefecture in 2010. In this investigation, the developmental
characteristics and distribution laws of the geological hazards and their hidden dangers, as
well as the geological environmental conditions for formation of the geological hazards
and their hidden dangers, were ascertained using multiple means, including remote
sensing interpretation, ground survey, engineering geological survey, and exploration.
As normalized data processing methods and a quality control system were employed,
these data of investigation of geological hazards are true and reliable, and can provide a
geological basis for, and play corresponding roles in, exploring the geological hazards and
engineering geological mechanisms in this area, aiding in the selection of the location and
route in engineering construction, reducing and preventing hazards, and preparing regional

hazard prevention planning.
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Fig.1 The location map of Yajiang city

The brief table of metadata of the dataset of investigation of geological hazards in
Yajiang County in 2010 is shown in Table 1, including dataset name, data acquisition date,
geographic area, data size, data format, and database (set) composition.
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Table 1 Metadata table of dataset(s)

Items

Description

Database (dataset) name

Database authors
Language

Data acquisition time

Geographic area

Data size
Data format

Data service system URL

Dataset of Geological Hazards Survey in Yajiang County, Sichuan
Province in 2010

Wang Dewei, Ni Huayong, Chen Xuyu, Tang Yeqi
Chinese
2010

East longitude100°19755"-101°20°20", North latitude29°03°30"—
30°30°44", Ganzi Tibetan Autonomous Prefecture Yajiang County,
Sichuan Province

103 kB
xIsx

http://dcc.cgs.gov.cn

Supported by China Geological Survey Program (No: 1212010114020,

Foundation items 1212010740309)

The dataset comprises 4 data files in total, which are Data of landslides
in Yajiang County.xlsx, Data of avalanches in Yajiang County.xlsx, Data
of debris flows in Yajiang County.xlsx, and Data of unstable slopes in
Yajiang County.xlsx, respectively,

1. Data of landslides in Yajiang County.xlsx is text data, with data size of
20.9 kB;

2. Data of avalanches in Yajiang County.xlIsx is text data, with data size of
16.8 kB;

3. Data of debris flows in Yajiang County.xlsx is text data, with data size
of 36.2 kB;

4. Data of unstable slopes in Yajiang County.xlsx is text data, with data
size 0of 29.7 kB

Database (set) composition

2 Data acquisition and processing methods
2.1 Data source

All data of investigation of geological hazards in Yajiang County in 2010 were from the
field investigation process of the ‘Detailed investigation of geological hazards in Yajiang
County, Garze Prefecture’ project, and were mainly data of investigation of geological
hazard points; as the data size was huge, it took 5 months for the field investigation team
to complete all investigation tasks. During the investigation, exploration was conducted
using remote sensing interpretation, ground survey, and engineering geological survey as
the primary methods, with the necessary drilling, geophysical exploration, and mountain
engineering, etc. as auxiliary means for major geological hazard masses, on the basis of
fully collecting and assimilating previous work data, and the geological environmental
conditions for formation of geological hazards and the developmental characteristics and
distribution laws of the geological hazards were ascertained. The work flow is shown in
Fig. 2.

The field investigation activities were dominated by combined point, line and surface
professional investigation activities. Point: field investigation was conducted for existing
hazard points or hidden danger points one-by-one according to the remote sensing
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Fig.2 The working flowchart of geological disaster investigation in Yajiang city

interpretation, data of investigation of geological hazards in the county (city), danger
reporting evidence by the people, and the requirements by county and townships, etc., and
field investigation was conducted for towns, primary public infrastructures, and major
settlements. Line: Tracing investigation was conducted along the depressions near main
rivers and their tributaries and along traffic routes. Surface: Grid control investigation was
used, for a revision survey of geological conditions, to understand geological background
conditions for hazard formation and evolution such as topography, geomorphology, and the
structure of rock (soil) masses.

2.2 Data processing

The acquisition of the data of investigation of geological hazards in Yajiang County in
2010 underwent a series of processes, including data point locating, data collection, data
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inspection, and database input (Fig.

Data point positioning Data collection

(location, scale, geological
environmental conditions)

3). Firstly, the specific location of

(reporting disasters
+

each data point, i.e., geological hazard

remote sensing interpretation)

point or its hidden danger point, was
determined through hazard reporting
by the people, or remote sensing

interpretation. Then, the investigation

team went to the geological hazard

Date loading Date inspection

(self inspection+
mutual inspection+

sampling inspecion) data such as the location (including

occurrence location, and measured

(uniform format)

information on longitude and
Fig3 The flowchart of data acquisition latitude, administrative affiliation,

microgeomorphology, and relative

location, etc.) and scale (including
parameters such as length, width, height, slope gradient, slope aspect, and scale grade)
of and the geological environmental conditions (including such parameters as formation
lithology, attitude of strata, tectonic position, and control factor) for the geological hazard,
with such devices as handheld GPS, infrared rangefinder, geological compass, and RTK,
together with an investigative visit. After undergoing multiple inspection processes,
including self-inspection, mutual inspection, and sampling inspection, the data were stored
in the database in a uniform format.

3 Description of data samples

The dataset of investigation of geological hazards in Yajiang County, Garze Prefecture,
Sichuan Province in 2010 exists in the form of 4 Excel sheet-type data files in total, which
are ‘Data of landslides in Yajiang County.xlsx’, ‘Data of avalanches in Yajiang County.
xlsx’, ‘Data of debris flows in Yajiang County.xlsx’, and ‘Data of unstable slopes in
Yajiang County.xIsx’. The data file ‘Data of landslides in Yajiang County.xIsx’ contains
the data of investigation of the characteristics of 51 landslide hazard points developed
within the border of Yajiang County until December 2010, and there are 36 data items
for each landslide point, including name, field number, landslide decade, landslide year,
landslide month, landslide day, landslide type, landslide nature, crown, toe, longitude,
latitude, township, village, group, age of strata, formation lithology, tectonic position,
seismic scale, strata dip direction, strata dip angle, microgeomorphology, location relative
to river, slope structure type, slide-controlling structural surface type, slide-controlling
structural surface dip direction, slide-controlling structural surface dip angle, landslide
length, landslide width, landslide thickness, landslide slope gradient, landslide slope
aspect, landslide area, landslide volume, landslide plan morphology, landslide profile
morphology, and scale grade; for several landslides, the data of such data items as tectonic
position, strata dip direction, strata dip angle, slide-controlling structural surface dip
direction, and slide-controlling structural surface dip angle are missing due to a failure
to conduct field investigation. The data file ‘Data of avalanches in Yajiang County.xlsx’
contains the data of investigation of the characteristics of 36 avalanche hazard points
developed within the border of Yajiang County till December 2010, and there are 32 data
items for each avalanche point, including name, field number, slope type, avalanche type,
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township, village, slope crest elevation, slope toe elevation, longitude, latitude, strata age,
formation lithology, strata dip direction, strata dip angle, tectonic position, seismic scale,
microgeomorphology, location relative to river, land use, slope height, slope width, slope
length, thickness, scale, scale grade, slope gradient, slope aspect, rock mass structure type,
rock mass thickness, number of systems of fissures in rock mass, rock mass ‘lumpiness’,
and slope structure type; for several avalanches, the data of such data items as tectonic
position, strata dip direction, strata dip angle, rock mass thickness, number of systems of
fissures in rock mass, and rock mass ‘lumpiness’ are missing due to a failure to conduct
field investigation. The data file ‘Data of debris flows in Yajiang County.xIsx’ contains
the data of investigation of the characteristics of 158 debris flow hazard points, developed
within the border of Yajiang County up to December 2010, and there are 29 data items
for each debris flow point, including name, field number, longitude, latitude, township,
village, water system name, main river name, location relative to main river, distance
from the head of gully to main river course, flow direction, hydrodynamic force type,
mud and sand supply ways, location of supply zone, integrity of alluvial fan at the head
of gully, amplitude of variation of alluvial fan at the head of gully, development trend of
alluvial fan at the head of gully, length of alluvial fan at the head of gully, width of alluvial
fan at the head of gully, spread angle of alluvial fan at the head of gully, river squeezing
by alluvial fan at the head of gully, geological structure, seismic scale, active level of
landslide, landslide scale, active level of abandoned object, scale of abandoned object,
active level of natural accumulation, and scale of natural accumulation; for several debris
flows, the information on village and group is lacking. The data file ‘Data of unstable
slopes in Yajiang County.xlsx’ contains the data of investigation of the characteristics
of 82 unstable slope hazard points developed within the border of Yajiang County until
December 2010, and there are 38 data items for each unstable slope point, including name,
field number, slope type, slope deformation trend, township, village, slope top elevation,
slope toe elevation, longitude, latitude, strata age, formation lithology, strata dip direction,
strata dip angle, tectonic position, microgeomorphology, location relative to river, land
use, maximum slope height, maximum slope length, maximum slope width, maximum
thickness, average slope gradient, overall slope aspect, predicted volume, predicted scale
grade, slope surface morphology, rock mass structure type, rock mass thickness, number of
systems of fissures in rock mass, rock mass ‘lumpiness’, slope structure type, deformation
evidence name, position of deformation evidence, characteristics of deformation evidence,
first occurrence year of deformation evidence, first occurrence month of deformation
evidence, and first occurrence day of deformation evidence; for several unstable slopes,
the data of such data items as village, strata age, strata dip direction, strata dip angle,
location relative to river, land use, rock mass structure type, rock mass thickness, number
of systems of fissures in rock mass, rock mass ‘lumpiness’, slope structure type, first
occurrence year of deformation evidence, first occurrence month of deformation evidence,
and first occurrence day of deformation evidence are absent, due to a failure to conduct
investigation.

As data in text format cannot intuitively show the variations in various parameters in the
dataset, the data samples are shown by drawing geological columns and curve diagrams
for various parameters, with township or town (Fig. 4), and slope gradient (Fig. 5), as
examples.
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4 Data quality control and evaluation

For the raw investigation data, the data quality control process consisted of two
aspects, namely investigation data inspection, and data collation and database input. A
complete quality control system was established during implementation of the project.
At the investigation stage, strict control was carried out, mainly to ensure the accuracy
and integrity of the data. For example, data obtained multiple times were selected for
comparison and judgment through remote sensing interpretation, the field verification rate
of the geological hazard points reached 100%, the self inspection and mutual inspection
rates of the investigation records of the geological hazard points were 100% and the
sampling inspection rate reached 45%. With the above measures, the investigation data
were ensured to be true and accurate. At the stage of data collation and input, the data
quality was ensured through such means as data being added to the database by dedicated
personnel, self-inspection and mutual inspection, and audit by experts.

5 Conclusions

(1) With the ‘Investigation of geological hazards in Garze Prefecture (Yajiang County)’
project implemented in 2010 as a data resource, the dataset of investigation of geological
hazards in Yajiang County in 2010 contains the data of investigation of 327 geological
hazards developed within the border of Yajiang County, Garze Tibetan Autonomous
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Prefecture, Sichuan Province prior to January 2011, and the data investigation accuracy
scale is 1:50,000.

(2) The investigation data in the dataset of investigation of geological hazards were
extracted based on four hazard types, that is, landslide, avalanche, debris flow, and
unstable slopes, including 51 groups of data of landslides, 36 groups of data of avalanches,
158 groups of data of debris flows, and 82 groups of data of unstable slopes. The data of
each group contain relevant investigation data, such as hazard name, distribution location,
hazard body scale, and geological environmental conditions required for development.

(3) There is a complete quality control system at the stages of investigation and data
addition to the database established for the dataset, ensuring that the data are true and
accurate. This dataset of investigation of geological hazards can effectively reflect the
developmental characteristics and distribution laws of the geological hazards within the
border of Yajiang County before 2011, and can provide a basis for geological hazard study
in engineering geology, hazard reduction and prevention, and preparation of regional
hazard prevention planning in this area.
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