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Spatial Database of 1:2500000 Digital Geologic Map of
People’s Republic of China

YE Tianzhu', HUANG Chongke’, DENG Zhiqi'

(1. Development and Research Center of China Geologic Survey, Beijing 100037, China;
2. Consulting & Research Center Ministry of Land & Resources, Beijing 100035, China)

Abstract: The People’s Republic of China 1:2500000 digital geologic map space database was
completed in 2001, after a two-year project. In addition to the main database, the database is
composed of a geo-map database and geographic content attribute library, geologic content attribute
library, color library, linear library, pattern library, symbol library and legend library. It includes the
geologic content, administrative areas, arbitrary space and geographical content of the search and
automatic output mapping, automatic drawing of geologic symbols, automatic legend and other
functions. Database content includes: the People’s Republic of China 1:2500000 vector geologic
map 1, consisting of 0.7 GB of data. The 1:2500000 scale digital geologic map of the spatial
database makes up for the gaps in the field. It is of great significance to show and improve the
degree of geologic research in mainland China, to summarize and reflect the overall characteristics
of China’s geology, and to provide basic geologic data for economic construction, land and resources
management, geologic survey and so on.

Keywords: 1:2500000 digital geologic map; space database; MapGIS; ARC/INFO

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

1 Introduction

The graphical displays are produced by computer assisted mapping or digital mapping,
using an electronic computer. In 1963, the American scholar Howard T. Fisher first
realized the idea of computer mapping and le the development of the earliest mapping
program SYMAP at Harvard University. Subsequently, a lot of computer mapping systems
have been developed all over the world (Goodchild et al., 1991). GIS is also closely related
to digital mapping. The world pre-Cambrian mineralization belt atlas compiled by Wang
Yongyi in the first half of 1998 sets a successful example of computer-generated digital
mapping and GIS geologic mapping. This project is an international mapping plan made
by SCWMM of CWGM, mainly covering China, North Korea, South Korea, Mongolia,
Nepal, Vietnam and northern India, etc., comprising a 1:1000000 master map and
1:2500000 accessory map. The diagram adopts MAPCAD to finish input vectorization and
editing, and then uses the famous GIS software ARC/INFO to construct the geographic
information system in which the mineral attribute employs the existing mineral resource
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database (Wang Yongyi, 2000).

From 1999 to 2003, research into the digital geologic mapping method led to some
breakthrough achievements. Digital geologic mapping applies computer technology
to save the digital geologic map factors into the computer in the form of electronic
documents, facilitating the edition, utilization, maintenance and updating of geologic
maps. For the regional geologic survey, GIS (geographic information system), GPS (global
positioning system) and RS (remote sensing) technologies are used to digitize and save
all the geologic observations acquired from field surveys. Through innovation, the digital
mapping device (five new devices for digital mapping) is manufactured with independent
intellectual property rights in China, realizing the whole-process digital geologic mapping
(Gao Bingzhang et al., 1991; Chen Keqiang, 2011).

The development of the 1:2500000 digital geologic map database not only meets the
demand of land and resource surveys and national economic construction, but also fills a
blank of 1:2500000 digital geologic map spatial database and 1:2500000 geologic map in
China (Zhang Yanling et al., 2004). This paper introduces the development process of the
1:2500000 digital geologic map spatial database in China in terms of database construction
and architecture, which provides basic data for economic construction, land and mineral
management, and geologic surveys, etc.

Table 1 Metadata table of dataset(s)

Items Description

Spatial Database of 1:2500000 Digital Geologic Map of People’s

Datab dataset
atabase (dataset) name Republic of China

Ye Tianzhu, Development and Research Center of China
Geological Survey
Huang Chongke, Consulting & Research Center Ministry of
Land & Resources
Deng Zhiqi, Development and Research Center of China
Geological Survey

Database authors

Language Chinese

Data acquisition time 2001-2002

Geographic area Countrywide

Data format MapGIS, ARC/INFO

Data size 334 MB

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

Foundation item CGS geologic survey project “1:2500000 digital geologic map

spatial database (People’s Republic of China)” (200183101)

Database (dataset) composition 1:2500000 digital geologic map spatial database, total data size
0.7 GB, comprising the relevant sub-base, such as attribute,
legend, line type, symbol and geographical base map.

2 Data acquisition and base-construction flow

The flow chart showing the progress of 1:2500000 digital geologic map space database
construction is shown in Fig. 1.
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Fig. 1 Flow chart showing the progress of 1:2500000 digital geologic map space database construction

3 Data source

In order to ensure the consistency of geologic information and geographic basemap
information of the 1:2500000 digital geologic map database extracted from 1:500000
digital geologic map database, the domestic part of the 1:2500000 digital geologic map
database mainly adopts the 1:500000 digital geologic map database, yet the oversea part
adopts the 1:2500000 Map of The People’s Republic of China. Meanwhile, the Provincial
Map of China compiled by the National Geomatics Center of China is used to update
some domestic national roads, highways, and administrative divisions in order to keep
the geographic basemap database as up-to-date as possible. The data source for database
construction comes from the 1:500000 digital geographic basemap database and 1:2500000
Map of The People’s Republic of China. The 1:500000 digital geographic basemap
database was completed in December, 1999 with place names and administration division
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codes current as at the end of 1999. Information on existing railways, highways and some
administration borders were up-to-date as at the end of 1996. The geographic coordinate
system is used to construct the database with the degree as its representative unit, without
selection for overseas data. The 1:2500000 Map of The People’s Republic of China was
compiled by the National Administration of Surveying, Mapping and Geoinformation,
and published by China Map Press and Xi’an Map Press in July, 1997. It is a nine-paper
hanging topographic map with the projection of orthomorphic equilateral conical, and
central meridian 110°, standard parallel 25° and 47°.

To improve the real-time renewal of the 1:2500000 digital geographic basemap database,
the data acquisition renewed some administration divisions, newly-constructed railways
and highways of the Provincial Map of China compiled by the National Geomatics Center
of China, which was published in June, 2000.

From the data size and easy utilization, the 1:2500000 digital geographic basemap
database is stored with the format of ARC/INFO COVERAGE. Considering the domestic
data from the 1:500000 digital geographic basemap database, the data layering and naming
should aim to stay as consistent with the 1:500000 digital geographic basemap database
as possible. This part of the data is mainly used to construct the 1:2500000 digital map
database, thus the topological relation and complete attribute data are set up. The overseas
data are from the 1:2500000 Map of The People’s Republic of China, which acts as
background data, which is saved as point and line textures added by corresponding codes,
facilitating data edition during the drawing production. For convenience during 1:2500000
digital map database construction and compiling, the domestic and overseas data are
separately stored during data organization.

4 Major function and constitution of database

4.1 Major function of database

(1) Search function of database: (I) search any geologic content, any spatial range and
attribute content; (2) search geographic content for the geologic basemap.

(2) Automatically output the map: (1) automatically generate the color and pattern;
automatically plot the geologic symbol; @) automatically generate the legend and format;
(3 automatically map for different geologic content, different administration zones and any
spatial range; (4) plot the geologic map at any scale with the precision of 1:2500000.

4.2 Database constitution

The 1:2500000 digital geologic map database of China is set up with two formats
(MapGIS and ARC/INFO), and contains the following sub-databases within the main
database:

(1) Geologic basemap database and geographic content attribute base, including nine
types and 33 sorts, such as administration zone, administration border, residence, road,
railway, river, lake, marine factor and landscape;

(2) Geologic content attribute base: including 10 sorts, such as strata, intrusive rock,
volcanic rock, metamorphic rock, other rock, fault, isotope age, crater, and drilling pore;

(3) Color code base, line type base, pattern base, symbol base and legend base.
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4.3 Geologic map constitution !

(1) Strata: 4521 compiling units representing chronologic strata. :

The Phanerozoic is represented by chronostratigraphic units and divided into series as
far as possible, and merged with lithostratigraphic units in the 1:500000 digital geologic
map. The pre-Cambrian develops supracrustal rock and plutonic intrusive rock according
to the division. The Quaternary is represented by chronologic and genetic types, including
473 genetic units, and is inferred from 367 drilling holes;

(2) Intrusive rock: 2286 compiling units, represented by chronologic strata of five
major distinct lithologies, including 1452 units representing isotope age and 180 units
representing miarolitic granite;

(3) Volcanic rock: represented by stratigraphic units, the eastern Mesozoic and western
Paleozoic volcanic rock represented by stack pattern, and craters individually represented,

(4) Other rocks: 33 sites of glaucophane schist bands, 124 sites of eclogite, 74 sites of
ophiolitic mélange bands, and one site of komatiite;

(5) The faulting structure is represented by property and scale, 756 large faults of type 1
and 2. :

(6) Three sites of ancient human ruins; |

(7) Contents of geographic basemap: two types of administration zone; four types of |
administration border, seven types of residence, four types of road, one type of railway,
three types of river, four types of lake, three types of marine feature, and four types of
landscape.

S Data quality control and assessment

The project team always gives priority to quality during implementation. Quality control
is strengthened from two aspects: (1) Ensuring original data quality, namely the geographic
and geologic contents, to accurately reflect the real condition and meet the demand of
all the technical standards. The original data quality is mainly controlled through expert
review and consulting discussion. During the construction of the geographic basemap
database, data acquisition takes the advice of geologic graphic designers for many features
except the general standard, and constantly data are supplemented or deleted to meet the
geologic mapping requirements. During the geologic mapping, except incorporation into !
the 1:500000 digital geologic map as a general requirement, mapping widely takes the
advice of domestic leading experts to solve any controversies and difficult problemsto
truly reflect the geology. (2) Ensuring quality during data acquisition and processing. This
is achieved by computer processing rather than artificial processing as much as possible
from the 1:500000 mapping to database construction to geologic map playback plotting. !
The practice proves that this is a fundamental way to ensure the data processing quality.
For the processing that must be artificially done, such as attribute entering and some data
processing, self-review and random inspection should be conducted. All of the above
measures are taken to guarantee the database quality.

5.1 Geographic basemap database quality :

(1) Quality of geographic basemap content: extract data for water systems, marine
features, administrative regions, residences, communication, landscapes, cultural factors,
geographic grids, Tropic of Cancer, as 1:2500000 standard, collect the data related to new
state roads, provincial roads, highways after 1997 as much as possible and the related data !
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of administrative division change as well as the attribute information, such as standard and
code etc.

(2) The data meets the quality requirements from the aspect of a mathematical
foundation, location precision, attribute data precision, logical compatibility, playback map
and so on.

(3) The 1:500000 geographic basemap data is compared with the 1:2500000 original
map, showing consistent trends of geographic factors, accurate locations and strong
relativity.

(4) The nation border adopts the 1:500000 digital geologic map database.

5.2 Geologic mapping quality

(1) Quality of geologic content: through four rounds and two grades (section team and
integrated team) of review as well as two rounds of expert review, more than 1000 map
errors are corrected and hundreds of contents are revised. Each review results in processing
records. The geologic contents are based on the data, and the expert advice is widely
collected for controversial issues, finally the advice offered by the most people is taken.
The geologic content is objective and true, showing the geology of China.

(2) Set up the mapping recorded file that records the mapping process and technical
processing in detail in case of data review.

(3) Spatial data quality: Because the data of 1:2500000 digital geologic map is
incorporated on the computer with professional software from the 1:500000 digital
geologic map, it is reliable.

(4) The geologic body symbol, color, pattern and legend are generated by computer, and
the quality is reliable.

(5) The hooking quality of attribute data has been checked by professional software, thus
the error is basically eliminated.

(6) The attribute content writing and entering eliminates some mistakes after self-review
and random inspection, but there are still some mistakes such as mispronounced words and
hiatuses due to artificial operation, which awaits further check and correction.

(7) The 1:2500000 digital geologic mapping is completed by computer, including data
extraction, incorporation, projection transformation, data access, topological relationship
establishment, geologic map edition and plotting, thus the data processing and entering is
generally reliable with a good quality.

6 Data value

After CGS organized and undertook the construction of the 1:500000 digital geologic
map database of People’s Republic of China in 1999, the head of the Ministry of land
and resources orders continuation of the work, construct digital geologic map database
series of different scales and provide basis data for land and mineral plan, management,
conservation and rational utilization. Therefore, CGS brings the construction of 1:2500000
digital geologic map database into the plan. The Ministry of land and resources requires
the natural resource (land, mineral and sea etc.) plan, management, conservation and
rational utilization, especially serving the new round geologic survey and strategic decision
of Western Development proposed by the Party Central Committee and State Council, the
ministry strives for the entire set of geologic map as well as databases of different scales.
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One important part is the 1:2500000 digital geologic map spatial database, which fills a gap
in Chinese records. The map improves onshore geologic research in China, summarizes
the general geology in China, and provides basic data for economic construction, land and
resource management, and geologic surveys, etc.

7 Data usage and suggestion

The “digital geographic basemap” aims at providing the fundamental geographic content
of a digital type, namely basic geographic control information for the positioning of subject !
information, showing the relation and distribution rule with the surrounding environment.
Therefore, there is some difference from the topographic map in terms of content selection
and representing degree. The digital map overcomes the shortcoming of the simulation
map, and quickly realizes the projection transformation, random determination of scale,
any election of display range and content as well as expression way, etc.

The 1:2500000 digital basemap database is under the request of the geologic department '
and based on the 1:500000 digital geographic basemap database and 1:2500000 Map of
The People’s Republic of China, in combination with other supplementary data, and
undergoes the appropriate selection, edition, composite processing and data updates to
form the digital geographic basemap database.

8 Conclusion

The 1:2500000 digital geologic map spatial database of People’s Republic of China
is guided by plate tectonics and geodynamics theory, based on the available digital data
and technical standards to plot the geologic map. Besides the main database, the database
comprises the geographic basemap database and geographic content attribute base that
constitutes the geologic attribute base, color code base, line type base, pattern base, symbol
base, and legend base, etc. The database has functions for searching the geologic content,
administrative divisions, any spatial range and geography, can output maps automaticall,
automatically plot geologic symbols, and automatically generate a range of scales, etc. The
construction of the 1:2500000 digital geologic map spatial database of People’s Republic
of China provides fundamental data for economic development, land and resource
management and geologic surveys, etc., thus is of vital importance. !
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