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Abstract: This paper presents the development of a web portal in a collaborative project between Chulalongkorn University and the 
Ministry of Natural Resources and Environment named “Survey, Research and Study for mitigating natural resources and environment 
in impact areas by Tsunami”.  The web portal is developed in aiming to facilitate data sharing and to aid the participation of partners in 
the project.  The methodology in developing the web portal is outlined.  The creation of metadata storage and the development of 
clearinghouse are explained.  The development of web GIS is presented.  The architecture of the web portal is also given.  Finally the 
discussion and conclusion will be drawn. 
Keywords: portal, web GIS, clearinghouse, metadata, tsunami. 
 
 
1. Introduction 
 

The Indian-ocean tsunami occurring on the morning of 26 December 2004 caused the most devastating disaster in the 
known history of Thailand. Geospatial Information (GI), such as remotely-sensed data, digital elevation model (DEM), 
aerial photograph, collected GPS data and others, played a crucial role in supporting tsunami-impact alleviation effort.  
Several GI had been contributed and provided from many agencies and communities to support the government in order 
to help relieve people and recover environment and places in impact areas.  The Ministry of Natural Resources and 
Environment (MoNRE) is among government agencies responsible for studying the change of environment and any 
circumstance related to such change after the tsunami event.  Pre- and post-event GI data were required and gathered.  
There were many activities and projects required these data sets provided by MoNRE. As such, an efficient GI delivery 
service was required, so all user groups including relief/aid works, local administration authorities, and policy makers 
could view or get appropriate information for their work.  

The MoNRE cooperated with Chulalongkorn University in a project “Survey, Research and Study for mitigating 
natural resources and environment in impact areas by Tsunami”. The project combines research and study activities on 
aspects of socioeconomic, natural resources, environment, utility and infrastructure of the affected areas. GI data were 
fundamental information for most activities to conduct their works.  A number of GI data sets come from agencies in 
both private and public sectors.  The mechanism such as data catalogue and search engine was therefore necessary and 
important to manage service data sets and to facilitate activities in searching what data they need. 

This paper presents the development of a web portal system which is to serve the available geospatial data sets 
provided by MoNRE.  Such system is developed in aiming to facilitate data sharing and to aid the participation of 
partners.  The objectives are as follows. 

1) To create the database of the metadata of data sets collected by MoNRE. 
2) To develop the clearinghouse that allows users to search required data. 
3) To develop the web GIS application that provides the based map layers with the basic GIS functions, e.g. 

zoom/pan and query, so users can first explore the interested areas. 



4) To develop the Web portal that integrates the web GIS application and the clearinghouse together in order to 
service users at one stop. 

5) To demonstrate the usefulness of the web portal that can facilitate the data sharing among partners. 
 
2. Service Data Sets 
 

There were various data sets including remotely sensed data, aerial photograph, DEM, topographic map, collected GPS 
data, statistical survey data and others which are more than 400 items.  The summary of data sets gathered by MoNRE is 
given in table 1. 

 
Table 1. The available data sets 

Data type Number 
Aerial Photograph ~ 180 pictures 
Remote sensed data ~   30 pictures 
Vector ~ 100 data sets 
Scan map ~ 100 sheets 

 
3. Methodology 

 
There are 2 components in the developed web portal: clearinghouse and web GIS.   The clearinghouse enables users to 

search for required data.  The web GIS provides means for users to visualize base maps and to spatially search for service 
data available in specific extent area.  The process of building up the web portal is detailed below.  

 
3.1 Designing Metadata Items 

 
Metadata is data about data which basically describes how and when and by whom a particular set of data was 

collected, and how the data is formatted [4].  Most of the contributed GI data sets, both vector and raster forms, had no 
metadata at all.  Some of them were cartographic data only.  Some were vector data including attributes.  Some were 
remote sensed data or aerial photographs which are already rectified, and some are not yet rectified.  The items of 
metadata therefore could be collected only common information e.g. data extent, attributes, covered places, size of data.  
Table 2 shows the common items of metadata designed that can be practically gathered from given data sets. 

 
Table 2. The designed items of metadata 

No    Iterm     Description 
1 Filename The name of data file. 
2 Filetype The type of data file e.g. MrSID, shapefile, TIFF. 
3 Filesize The size of data file. 
4 Title The name by which the data set is known. 
5 Abstract A brief narrative summary of the data set. 
6 Origin The name of an organization or individual that developed the data set. 
7 Datatype The type of data set e.g. Ikonos, Landsat, vector, DEM, scan map. 
8 Geomtype The type of geometry e.g. point, line, polygon, raster. 
9 Numfeatures The number of features (for vector data). 
10 Scale A map scale (for vector data). 
11 Resolution A resolution of data (for raster data). 
12 Boudingbox The bounding box of data set. 
13 Imagesize The size of data set for raster data. 
14 Crs The coordinate reference system. 
15 Attribute The attributes items of data set (for vector data). 
16 Acquire The acquired date of data set to project. 
17 Update The date that the metadata were created or last updated. 
18 Keyword Words for summarizing an aspect of data set. 
19 Thumbnail The thumbnail of data set used to be presented on web. 

 
3.2 Creating Database for Metadata 



 
After defining the metadata items, the database structure was designed.  MySQL was chosen in this project for storing 

metadata.  The structure of metadata table is shown in figure 1. 
 

 
Fig.1 The structure of metadata table 

 
3.3 Designing XML Document for Representing Metadata 

 
This project adopted the FGDC metadata format in documenting metadata for data sharing.  The designed items of 

metadata were categorized into four groups of FGDC metadata: identification information, spatial data organization 
information, entity and attribute information and metadata reference information.  Figure 2 shows the example of 
metadata document in XML format. 

 

 
Fig.2 Metadata in XML format 

 
3.4 Developing Search Engine for Clearinghouse 

 
A clearinghouse is a system that provides access to digital spatial data through metadata [3].  One of important 

functions of the clearinghouse is a search engine that allows users to query and view what data sets available.  The 
information of data sets shown in the clearinghouse is their metadata which might provide a linkage to download the 
digital data set or the contact point. 

 
Search engine was developed using PHP to enable users query what data set they want through the web.  The search 

engine provides three interfaces for users to query what data set available, to view the brief of the metadata of dataset and 
to get the metadata document of data set in XML format.  The parameters for querying data sets included an extent of 
interested area and/or keyword.  The parameter of viewing and getting data set metadata was the code of data set.  Since 
the interface gets the user request, it will form a SQL statement due to the request parameters to the MySQL database 



which stores metadata, and send the result of data query back to user.  Figure 3 shows the architecture of the search 
engine. 
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Fig.3 System architecture of the search engine 

 
3.5 Developing a Web GIS Application 

 
A web GIS application was developed for allowing users to view data layers in supplied base maps.  These layers 

include administrative boundaries, coral lines, sea grass, wells, villages, river, road, national parks, forest, pre-and post-
event images of Landsat, Ikonos and aerial photographs. 

The map server used for this viewer is ArcIMS.  The ArcIMS service has been created for listing the layers to be 
served.  The developed viewer uses DHTML (HTML + Javascript + DOM + Stylesheets) [5].  Several Javascripts have 
also been developed to handle coordinate transformation between screen and real-world coordinate system as well as to 
deal with the requesting form in ArcXML format to communicate with ArcIMS.  A lot of techniques in using DOM and 
stylesheets were applied for the viewer GUI.  Figure 4 shows the GUI and architecture of the Web GIS system. 
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Fig.4 The architecture of web GIS application 

 
Basic GIS functions such as pan/zoom and data query are provided as part of the system. A function linking to search 

engine which enables users to search data in the extent area locating on the map has also been developed. 
 

3.6 Web portal Development 
 
A web portal is a website that provides a starting point, a gate way, or portal to other resources or services [1, 2].  The 

web portal provided the means to enable users to visualize map on the supplied basic map layers.  Basic GIS function e.g. 
zoom/pan, query were provided.  Therefore users could set the extent of interested area to view map and query feature 
attributes by pointing the interested feature on the map.  Users could also perform data searching to find what data sets 
available on the interested area by locating location on the map.  The metadata was also given for each data set which it 
helps users to determine whether that data set is what they want, before they have to find data set on other sources 
somehow, or even to resurvey or rebuild that data set.  This would reduce their time a lot from data searching and 
capturing process. 

 
The web portal was developed by integrating the web GIS and the search engine features into one web page.  This 

allowed users to view map, search for data sets, and get the metadata of data set in one access point.  The working system 
of the web portal and the GUI of the web portal is illustrated in figure 5 and figure 6. 



 
 

 
Fig.5 The working system of the web portal 
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Fig.6 The GUI of web portal 

 
The map server and the clearinghouse system were individual systems, as shown in figure 5.  This helps maintain the 

system, since the map server typically requires higher specification of computer to perform spatial processing with a 
large number of GI data sets whereas the clearinghouse requires much lower specification of computer and consumes 
smaller overhead comparing to the map server.   

 
4. Discussion and Conclusion 

 
In this cooperative project between MoNRE and Chulalongkorn University, there are more than ten activities which 

study in various areas related on the impact of Tsunmai including landuse, infrastructure, natural resources, animal, 
environment and socioeconomic.  Some needed GIS data to overlay with their data sets to perform analysis functions.  
Some needed GIS as base data set to design models.  The web portal developed which includes the features of web GIS 
and clearinghouse have obviously shown the reduction of time and cost for each activity in order to help search data 
faster and more accurate, and to avoid duplication of data sets.  The GIS portal also clearly illustrates the supports of 
collaboration among users to publish, share or disseminate data and discovering GI data sets in the desired context. 
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