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ABSTRACT
Taking the master planning of Meili Snow Mountain National Park in China as a case,
some related issues were studied on China National Park Planning supported by spatial
information technology. At the beginning, the current situations of China national park and
advantages of spatial information technology were analyzed briefly. Then, regarding to the
technical facility of our Laboratory and demands of National Park planning, the technical
method and procedure were discussed based on spatial information technology. The third
part of the paper was describing the specific procedures of spatial data processing and
analyzing according to different subject. Finally, planning information management system
was developed for local manager to implement the planning suggestion and to manage the
national park.

INTRODUCTION
The national park system in China has been established with hierarchy structure since early
1980s. Three levels of the park system are national, provincial, and local. By Jan. 2004, the
total number of parks in the system is 677, which includes 177 national parks, 452
provincial parks, and 48 local parks. Besides the increasing in number of parks, the
management organization and facility have been improved to protect the natural and
cultural resources.  The sum area of the parks accounts for 1 percent of China territory
(Information about the National Park Service can be found at http://news.xinhuanet.com/
newscenter/2004-02/11/content_1309315.htm).

 However, along with the economic development and the national long holiday policy, the
development of tourism is really out of prediction in recent yeas in China. The most
inclination of the tourists is to visit the national parks. More and more visitors all over the
country and also all over the world crowded to some of the national parks. The number of
the visitors is much more than the maximum capacity. The result is that some of the
resources were going to be destroyed or degraded (Related information can be found at
http://www.cin.gov.cn/city/speech/2002110602.htm). Therefore, the current situations of
the national parks need to be monitored and the master planning of the national parks need
to be finished or revised in order to adjust and improve the national park management.

Located in the border of Yunan province and Tibet municipality, Meili Snow Mountain
National Park is one of the classic national park with diversity of both natural and cultural
resources. Most tourists like to visit Meili Snow Mountain National Park in recent years
because of its unique characteristics in both natural and cultural. And the management
officials have to face the big challenge to protect the resource and keep it in sustainable
process. Consequently, the mission of the master planning for Meili Snow Mountain
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national park is to determine the current problems and future protection schemes. But what
is the right way to achieve that mission is really need to be concerned at first.

Being development science 1960s, spatial information technology has been focused on
obtaining, processing, managing, and analyzing spatial information related to geographic
location. Generally, Remote Sensing (RS), Geographic Information System (GIS), and
Global Position System (GPS) are regarded as three main techniques of spatial information
techniques. With many advantages, such as synthesizes, macros, and dynamics in spatial
information obtaining and processing, and utilities, elasticity, and intelligent in spatial
information managing and analyzing, spatial information technology has been applied in
many fields, such as resource managing, environment protecting, urban planning, and
regional planning (Dang et al., 2001). But in the national park planning domain in China,
the application of spatial information technology was very limited because lack of hardware
equipment, software system, digital information and management technician. In this article,
the spatial information technology was applied for national park planning, and the related
issues were discussed in following sections.

TECHNICAL METHOD
According to the demand of national park planning and the characteristics of spatial
information technology, a framework of technical method is worked out as shown in Figure
1. The flowchart framework includes four of the key steps, which are information
acquiring, processing, analyzing, and representing. All of the process is based on the key
techniques of spatial information technology, such as RS, GIS, and GPS.

Information acquiring
The first step is to acquire natural and cultural information related to the national park
planning. On the necessity of the mission of national park planning and the possibility of
information acquiring, the spatial technology, such as RS, GPS, and GIS were used to
acquire different information. RS was used for acquiring image data of satellite, aerial, and
ground truth. In the case study of Meili Snow Mountain, the ETM+ image of landsat 7
satellite image was used to interpreting most of the natural and cultural resources. GPS was
used to acquire spatial reference information for RS image processing, which includes
planar position and spatial position information. GIS was used for digitizing archived maps,
such as natural and cultural resources maps, and administrative division maps.

Information processing
In this step, the original information acquired in the first step was processed in many ways.
The archived maps were digitized into vector spatial database by means of GIS, and the
GPS reference data collected by field work were transferred to GIS data format in order to
rectify the RS image. Regarding to the national park planning mission and field work, the
RS image was processed by means of geometric correction, mosaic, subset, enhancement,
and classification, and then, be converted from raster to vector. After all above processes
were finished, the GIS spatial data database, which integrated both spatial and attribute
data, vector and raster data, and also 2D data and 3D data. The integrated spatial database
was a very important halfway product, and it is the basis for later analysis and final
planning.
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Figure 1:  Flowchart of national park planning based on spatial information technology.

Information analyzing
Based on the integrated database of spatial and attribute, many kinds of spatial analysis
were done according to national park planning mission. From the view of spatial
information technology, the spatial analysis function includes overlay, proximity, network,
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terrain, thiessen, and spatial view analysis. When focus on the national park planning
application, the landuse change, the geographic location, the developing dominance, and
the protection condition of natural and cultural resource were analyzed separately or
together. Some quantitative and qualitative results were obtained for planning decision
support. All of the analysis include spatial and attributes at the same time.

Information representing
The master planning scheme for national park were represented in many ways, such as 2D
vector map, 2D image map (especially ortho-image map), 2D and 3D statistical chart, 3D
planning map, 3D virtual map, 3D animation, and text document of planning codes.
Besides all of the above, the national park planning and managing information system
(MIS) was developed in order to aid local managers to implement the planning scheme.
The functions of the management system were based on the planning and managing
process. All the achievements during the planning process were included in the MIS
contents.

INFORMATION PROCESSING
Two main kinds of data were involved in the planning process, while one is vector, and
another is raster. The processing was entirely different based on the data type and the
purpose subject. Although lots of thematic data were processed for many purposes during
the research, only two of them were selected to describe in this paper, one is the Landuse
information processing based on the satellite image and field work, the other is subarea
planning information processing.

Landuse information processing
Current landuse information of Meili Snow Mountain was obtained by means of satellite
image processing and detailed field work. According to the landuse classification system of
national park planning, nine types of landuse were classified. During the whole process,
satellite image was pre-processed at first before the field work. The classic training region
for different landuse classes were investigated in detail during the field work. The
characteristics and location information were recorded for later process (Dang et al., 2003).
Based on the field work, the interactive supervised classification method was used to
classify the landuse. The classification results were listed in Table 1. It is obviously that
most landuse class of Meili Snow Mountain national park is forestry which accounts for
72.80 percentage of the whole area. Other dominant landuse classes are grass land and
water body.

Table 1: Current Landuse Classification.
ID Classification Area (km 2) Percentage（％）
01 Scenic Land for Tourism 0.10 0.006
02 Facility Land for tourism 0.01 0.001
03 Community Residential Landuse 6.07 0.38
04 Transportation and Construction 1.97 0.12
05 Forestry Land 1155.68 72.80
06 Farm Land (includes Garden Plot) 47.98 3.02
07 Grass Land 131.09 8.26
08 Water Body 108.06 6.81
09 Other Landuse 136.54 8.60
00 Total 1587.5 100
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Subarea planning processing
Subarea planning is an important component of national park planning scheme (Yang,
2001). The planning decision was made by means of some comprehensive analysis which
involves many of vector data processing. Many related thematic information need to be
considered together, such as landuse information, vegetation information, resources
protection information, community development information, social economic information,
resources evaluation information, and so on. All of the related information was processed
based on the same spatial reference. The GIS spatial analysis, such as overlay analysis,
proximity analysis, and network analysis functions were applied to do the planning
processing. Regarding to the final results listed in Table 2, the subarea planning scheme
includes three types of zone and 18 types of sub-zone. Totally are 245 subareas which refer
to the 18 sub-zone definition. For each type of the sub-zone, the package of prescriptions
was defined, which includes management objectives, policies and monitoring indicators. It
is very easy for local manager to implementation the planning scheme.

Table 2: Subarea Planning Scheme.
Zone ID & Name Sub-Zone ID and Name ID & Distribution

A-1 Snow Mountains and Glaciers Protection A-1-1～A-1-7
A-2 Rock Protection A-2-1～A-2-6
A-3 Alpine Rock Protection A-3-1～A-3-15
A-4 …… A-4-1～A-4-20
A-5 …… A-5-1～A-5-18

A
Resource Strictly Protected Area
(48.08%)

A-6 …… A-6-1
B-1 Motorized Roads B-1-1～B-1-12
B-2 Hiking and Riding Trails B-2-1～ B-2-9
B-3 Exploration Trails B-3-1～B-3-12
B-4 Pedestrian Cruising Areas B-4-1～B-4-12
B-5 Camping Sites B-5-1～B-5-7
B-6 …… B-6-1～B-6-26
B-7 …… B-7-1～B-7-21

B
Resource Limited Using  Area
(51.64%)

B-8 …… B-8-1～B-8-25
C-1 Villages as attractions C-1-1～C-1-11
C-2 Villages with accommodation facilities C-2-1～C-2-12
C-3 …… C-3-1

C
Community Construction Area
 (0.27%) C-4 …… C-4-1～C-4-30

INFORMATION SYSTEM
The national park planning management information system was developed in order to aid
the local manager to protect the resources, to manage the park, and to develop the
community. There are five components in the information system, which includes data
managing, information retrieving, resources dynamic monitoring, computer aided planning,
and thematic-map output. All the original information, halfway information, and the results
information were included in the database. The local manager can access any kinds of the
information by means of data management or information retrieving functions. At the same
time, the manager can acquire the future information and to monitor the dynamic change of
resources, and furthermore to adjust or refine the planning scheme. The processing result
can be output as thematic map or other layout information.

Illustrated in Figure 2, the planning management information system was developed based
on ArcView GIS system. Besides all the functions of ArcView, some specific functions for
national park managers were developed by means of Avenue developing language.
Although the system is easy to use and maintenance, but it is restricted to single local
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terminal. Taking the wide spread of internet and fast upgrade of information infrastructure,
the planning management information system based on internet GIS has been taken into
account recently. Hopefully, the new version of national park planning management
information system will be developed soon, and hope it will play an important role in
national park planning and managing.

Figure 2: Interface of National Park Planning Management Information System.

CONCLUSION
According to our case study, the conclusion was worked out that the spatial information
technology can play an important role during the national park planning and managing in
China, because of the increased number of national parks all over the mainland of China
and most of them need to be managed by means of scientific planning.

At the same time, some related issues need to be studied further more. One of them is
planning model studying, while another one is information sharing, and the third one is
internet information system developing.
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