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ABSTRACT

With the global informationization tide becoming large-scale, the tourism industry isincreasingly competitive. The
situation urgently needs the tourism personnel, tourism management talents and practical tourism talents with
high-quality at grassroots level as support. This is a challenge for traditional tourism education mode in China. It
has become a historical necessity that GIS and other advanced technologiesare introduced into the tourism
education system. This article is taking the construction of the geographic information system of ice and snow
tourism in Northeast China as an example to discuss the relevant problems of the construction of tourism education
information platform.
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INTRODUCTION

Tourism management is a new major which has deedlayth the development of the tourism economy tined
tourism industry in China. At present, the applmatof modern technology means in the teachindhefrhajor has
focused on the use of multimedia courseware andlating of the tour guide. With the rapid develomnef the

information age, GIS technology with better appiiain the tourism is still in the initial stage. & hpplication of
GIS in tourism is to collect the various sourcedafa and information together. And through thecfiom of the

statistics and coverage analysis, the system pgevitie statistics of tourism resources with theiewarof

combination of conditions and the rapid reproductié original data according to the boundaries wedconditions
of property. The system has greatly improves tfecé¥eness and operability in the tourism resoumeenagement.
The construction of the tourism education informatplatform supported by GIS may promote the reteand

practice of the education informatization of toarito the further development.

The unique needs of geographic information in theist areas and the function of GIS determineativantages of
the application of GIS in tourism. This has forntbéé basic application patterns of GIS in the tdumsources,
ecological tourism, tourism information service teys construction, tourism traffic and tourism acieity.
Cheverst! used the GIS to develop a guide system. Dé8rapplied the GIS in the evaluation of tourism reses.
Huand® tried to put forward to the concept and theorytesysof Tourism GIS. Warkty proposed the regional
tourism geographic information system. Zh@nimtroduced that the Internet technology and Gi$ielogy were
organically combined so that the design of infoiorasystem headed for the data model of Interntt desources
from the self-sufficient data model. Wagliscussed the multimedia technology embedding!® &nd apply the
system to the tourism development and managemeand® showed the case study of the cultural relics
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information management system in an ancient cultet in Shanxi province. Gl used GIS technology for the
analysis and the dynamic prediction of tourism &ape in Jiuzhaigou. Some schdfard! applied the model of
GIS in the analysis and evaluation of the informatnanagement in ecotourism region. CHeamsed the GIS to the
division of ecotourism area in Sichuan province.ng/& studied the tourist flow with GIS and establishbd
dynamic monitoring and forecasting model of touriiow. Wang™® explored the tourism domain model and its
combined application with GIS. The above analys®s the application of GIS in tourism deepening.

EXPERIMENTAL SECTION

This paper discusses that the ice and snow towesographic information system provides not only éfffecient
and intuitive tourism information service and supdor tourists, but also a scientific and effeetimanagement
decision tool for tourism management and tourisamping department. As an information processingaralysis
system, GIS has the following functiofishe data collection It includes the manual coding, data mapping, kaite
data collection, and ensures the data integrity @mbistency in the content, format and the spate. data
arrangement It includes data checking, error correction, formad conversionT he data storage The data from
the different sources with different attributesstered appropriately to the spatial database anithiste database.
The results showing Through the screen and printer, the system displas various forms of the results such as the
map, image and table generated by GIS. It incluthes object location, changing trend, spatial pattand
simulation resultsThe spatial analysis It includes the geographical manipulation and dlaion and statistical
analysis of data such as the buffer analysis, ayerhalysis, domain analysis, network analysisedod(Fig. 1)
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Fig.1 The system function structure
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The system is the second exploitation based onre®¥S Enging. It can quickly develop applications according
to the customers’ requirements. ArcGIS Engine isomplete embedded component library based on ArcGIS
ArcGIS Engine can be run on the desktop of WindduNJX, and Linux and it supports a series of apgiicn
software development environment, such as VisuaidB@ and Java development environment, such adfESH
and JBuilder. Integral component of ArcGIS is diofes. (Fig.2)
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RESULTSAND DISCUSSION

The profile of ice and snow tourism in Northeast China

The northeast area in this paper includes Heilangji Jilin, and Liaoning Province. This area is ofi¢he most
concentrated areas of ice and snow tourism digioibun China. The ice and snow tourism in the ¢hpeovinces
started the earliest in China and is most histbeoaa. The ice and snow tourism is the specialgouresources in
the area, and plays an important role in the dgweént of the regional tourism. Since 21st Centtirg, ice and
snow tourism in Northeast China has gained rapicldpment. There have been more than 100 ski fieldkis

area (Fig.3). The ice and snow tourism in Northé&sina relies on the unique natural conditions @sdme the
largest developing scale in China and the greafareince in the international tourist market. Therl Tourism

Organization positioned Heilongjiang Province ashitf@se tourism COOL province". The existing skildge
accounted for 50% of China. Jilin Province is ofi¢he training bases of early ice and snow spaorShina. At the
same time, the rime landscape in Jilin City alse $taong attraction for tourists. Liaoning Provinedth its unique
leisure travel of the combination of ice-snow amd $pring has attracted a large number of toudastsome and
abroad. The ice and snow tourism in Northeast Cbawperating with the Folk Culture in Northeast i@hivhich

has the unique regional characteristics and thiemadtcultural connotation formed the ice and siourism system
including the financial activities, production aling and entertainment festival.

A

Fig. 3 The main ski fieldsin Northeast China
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Theiceand snow tourism geographic information system design in Northeast China

The system requirements analysis

The most concerned problem for the tourists ishimose the tourist attractions, tourist hotels,gpamtation and etc.
After extensive investigation and study, the icel anow tourism GIS should have the following fuons. The
tourist spatial database management (data backdpjeiand upgrade), The map basic function operétimom in,
zoom out, roaming, etc.), The tourism spatial infation query, The multi-source information query tbé
attractions (pictures, sounds, video, etc.), Th#fitrinformation query, The tourism spatial anay&ourist route
analysis, neighboring facilities query), The maptpot, print function According to the result of &%
requirements analysis, the process of the wholesys shown in Fig. 4.

The system structure

This system regards the spatial attributes andimedtia tourism information data such as the scepits, hotel
and traffic lines as the core. According to the deds of tourists, the system explores the fundiioprovide the
travel route reference scheme and the facilitiesrydor tourists, so that tourists can get newat arore useful
tourism information, and get tourism services whare more concessions and with higher quality. $ystem

structure is shown as the following. (Fig. 5)
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Fig. 5 The structure of the system

The composition and origin of ice and snow tourism data

The data used in the ice and snow tourism geograpfdormation system can be divided into spatialadand
attribute data. Travel data includes the spatifairimation and attribute information of the ice arnbw attractions
(text, picture information, video information), thaf the hotel and more tourism basic informatisnch as the
spatial information of the road, the airport, thairt station and the administrative region. Theisya data of this
system includes the tourism maps in Northeast Chimhthe basic attribute information related whk tourism.
The relationship between these two kinds of dash@svn as following. (Fig. 6)
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Fig. 6 The association between the spatial date and the attribute data
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CONCLUSION

Thefunction realization of the system module

The management and login interface for the usey. Tfi

The main interface of the system consists of sitspmcluding the menu bar( data management, mapatipn,
common query, information query, spatial analysigcking query), toolbar (the choice, zooming, teséstance
measuring and other tools in a map), the map displmdow, the workspace window (providing the vaso
functional modules), the eagle eye window on theeloleft (rapid positioning to enlarge the map dow),and the
bottom bar(the current coordinates information scale)
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Fig. 7 The system main interface

The data management

The data maintenance includes the data backupugdtse, data reduction. Because the data se@ithg premise
of stability of the system, this module is not odenthe average user. The option of the data mamagt and
maintenance is not available unless getting adinttce privileges. If the user need operate anchtaai the data,
please use an identity as an administrator to gothre system. The functions of the system protheedata backup
and restore. If there is new data, the system ksanbee updated.

The map operation

The display and operation of map are general maptifan for GIS platform. This project provides tfdlowing
main functions, such as zoom in, zoom out, traiwiatfull figure, the last view, the next view, regh,
measurement of distance, attribute query, and dtiveations. The functions can be realized by th&douon the
toolbar, and the standard buttons in the toolbarmonly used in the map operation are shown asvislig-ig.8)

&l B BN

query

FdHE- > 0QQO

Fig. 8 The standard button in the toolbar

All graphs
display

Thelayer management
The control of layer is to make the layer be visibt invisible. If displaying a certain layer, theer can check the
box in front of it. The management function of thger is available only for the system administrsito

Theinformation query

This function is mainly implemented by attributeeqgand spatial query to inquire the tourist infation which the
tourists are interested in. The common attributergunodule includes the queries of the timetableusfes, trains,
airplanes. Because the plane ticket updates fastkihas a discount, the system also provides ofitiketing in
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order to provide the latest information. The spatisery module mainly inquires the spatial locatioformation by

the bidirectional queries of the spatial and atiiéls data. This spatial information query in thstes includes the
attractions query and the hotel query. Those arel\ied in the specific location on the map. Therguman display
the location, the relevant attribute informatioittpres, video, etc.

The eagle eye operation
Through the eagle eye operation, the system cam @reposition the information from a wide range.cén be
operated by eagle eye to fast position the locatibich is called for.

™,

Fig. 9 Eagle eye operation window

Theanalysisfunction

The path analysis

The spatial analysis is based on the spatial rante node information, and provides the optimal patd the
comprehensive analysis, etc. In this module, ttaigan analyze and inquire all kinds of tourisnoinfation from
the space concept, and get travel route decisippastiaccording to their needs.

The buffer analysis

The buffer analysis is one of the important funesidor the system. After the analysis, the speddatures in a
certain range of the known objects around can lemoFor example, if tourists are interested mitte and snow
attractions within 20 km in a city, or want to gle¢ ice and snow attractions in 2 km along some they can solve
the problem through the buffer analysis.
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