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ABSTRACT 
 
This paper presents a decision making tool to provide location based agriculture 
information to the farmers. This is a web based information system that provides to access 
location based agriculture information and it is designed to allow viewing, querying and 
analyzing agricultural information geographically. This application is a software 
independent system and users do not have to buy GIS software. This system can be viewed 
through all internet browsers as it was developed using web related programming 
languages and database integrated with GIS technology. It comprises three modules of 
staff of the Department of Agriculture, farmers and web interface for everyone. 
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1. INTRODUCTION 
 

This GIS based agricultural descision making system is a cost-effective agricultural 
information dissemination system, to disseminate all kinds of expert agricultural 
knowledge to the farming community in order to improve crop productivity. This GIS 
based Decision Making System for agriculture enables the farmer to provide location - 
specific expert advice in a personalized and timely manner.  

This tool is used in GIS environment to combine technical expertise and resource 
information including soil, water, agro ecological regions according to the administrative 
boundaries and provincial agricultural data that information providers can use to make 
decisions regarding agricultural development. This is a web based information system that 
provides to access location based agriculture information. It is designed to allow viewing, 
querying and analyzing agricultural information geographically. As this is a software 
independent system, users do not have to buy GIS software and the system can be viewed 
through all internet browsers. 

Most of the farmers in Sri Lanka engaged in subsistence farming which is 
characterized by small holdings, where farmers cultivate rice (as the staple food) 
subsidiary food crops and field crops. Many problems occur for their cultivations which 
cannot be solved by field officers. To overcome this situation, The Ministry of Agriculture 
Development and Agrarian Service have implemented a number of programs. Considering 
the rapidly expanding telecommunication facilities in the country, “Agriculture Advisory 
Service” was established at the Department of Agriculture. The Agriculture Advisory 
Service unit mainly involved with dissemination of the agriculture technologies and 
information to the community to facilitate increased agriculture production. 

There is a wealth of information in the Agriculture Advisory Service unit. They are 
retained as paper base, Interactive Multimedia Compact Disk Read Only Memory 
(IMMCDROM) etc. and also non-standard or incompatible format. Therefore, advisory 
staff faces considerable delay in accessing information and delay in decision making and 
problem solving process. Therefore farmer hitherto caller has to spend much time for 



getting answer for the problem. As problem solving process done through 
telecommunication systems, decision making ability of the advisory staff should be very 
fast and accurate.  

Currently, there is no database structure in place that can efficiently store and allow 
manipulation of spatial data and also no database for agriculture technology information. 
Therefore advisory staff takes a considerable time to find the required information; it leads 
to a delay in answering to the caller. By motivating the above factors, this system was 
developped. Section 2 of this paper explains the architecture of the system and interface 
designing of the system whereas in the section 3, the case study associates to the system is 
explained. Finally, section 4 concludes the paper. 
 
 
2. SYSTEM ARCHITECTURE  

 
2.1. Architectural Design of the System 

 
Architectural design creates a blueprint for the design with the necessary 

specifications for the hardware, software, people and data resources. It defines the system 
components and provides a plan from which products can be procured, and systems 
developed, that will work together to implement the overall system. 

 
 

Figure 1. Architectural design of the system 
 
 
2.2. Interface Designing 
 

An interface is simply a component of a system specifically intended to allow the 
user to access the internal components of that system (Marakas 2003). The easier it is for a 
user to access the system, the better the interface. The design of a user interface affects the 
amount of effort the user must expend to provide input for the system and to interpret the 
output of the system. 
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Figure 2. Hierarchies for User Interfaces 

With completion of database, user interfaces were designed to insert data and 
retrieve location wise information. Unauthorized users can not add data. Normal users can 
only view forms and can retrive information. In addition, the integrity constraints are set on 
the database to ensure that wrong data does not enter to the system.  

2.3 System Requirements 
 
Examine the hardware, software, and manpower requirements of system, minimum 

requirements are given below to run the program.  
 

·  Hardware 
�  Monitor  - 14 inch screen     
�  System    - 256 RAM, 20 GB  HDD, CD ROM, Pentium III 

·  Software 
�  Operating System  - Windows XP  
�  Web Browser        -  Internet Explorer or Mozilla Firefox 
�  Web Server         -  Apache web server 

·  Network Connection 
·  Personnel 

 
 
3. SYSTEM IMPLEMENTATION - As a Case Study of the Agriculture 

Information System for Marassana DS. Division in Kandy District, Sri Lanka 
 

Marassana Grama Niladhari Division of Kandy district was selected as study area.  
 
 
 
 
 
 

 
 
 
 
 
 

Figure 3. Study area 
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3.1      Input Data 
 

3.1.1   Spatial Data 
 
For the preparation of this system 1: 50,000 digital data administrative boundary, 

landuse , agro climatic zone map and soil map were used.  
 

3.1.2  Attribute Data (Non spatial data) 
 
Non spatial database will be used as it has been maintained by the department of 

agriculture for their records. Apart from that, the department specific data, farmer data of 
the district also needs to be incorporated in the database. 

  

 
 

Figure 4. Relational diagram of the database 
 

This system consolidates with administrative maps, soil distribution, agro 
ecological zones, Landuse, climatic distribution and attribute database. The system’s logic 
and navigational capabilities coded in PHP scripting language. The database, which 
becomes indispensable for crop related all information created using MySQL. Structured 
Query Language (SQL) was used to create relevant queries for information retrieval. The 
relevant attribute tables and queries are linked to the map through PHP/MySQL 
connection. The operating system is Windows XP and web server is “WAMP” Apache. 
Easy reference of this system HELP menu is attached and it contains, 
 

·  installation procedure 
·  how to use this for information retrieval 
·  data input method for the authorized staff 

 
The system can be installed in a server that can access to client in a web browser 

such as Internet Explorer, Mozilla Firefox. Apache web server is running on windows and 
Linux platforms were used to integrate the web based system. 

Following figures illustrate the data inserting method to the system. 
 



 
 
 
 
 
 
 

  
 
 
 
 
 
 

Figure 5. Data entering selecting page 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 

Figure 6. Data entering form for province 
 
 

3.2     Results from the Information System 
 
3.2.1  Location Based Query Results 
 

By selecting the location - Marassana crop details can be displayed. 
 

 
       

Figure 7. Suitable crops for Marassana area 
 



3.2.2    Crop Base Query Results 
 
By selecting each crop related details can be displayed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Details of the crop 
 
The purpose of preparing this system is to provide GIS based agriculture 

information to the farmers in personalize and timely manner. In the mean time it improves 
efficiency of the answering process and quality of answers of the questions asked by 
farmers. 

 
 

3. CONCLUTIONS AND RECOMONDATIONS 
 
3.1 Conclusions 

 
This application is a software independent system that users do not have to buy GIS 

software and this system can be viewed through all internet browsers. 
The response time for generating map based information related to the server 

configuration (memory, processor, and disk) and network connection. However users are 
able to retrieve location based agriculture information within three minutes. 

Though it looked like a difficult task initially, the objectives of the system were 
successfully met. Using this system, increase the quality, efficiency and accountability of 
the decision making processes. This is done by providing good quality information and 
accurate information.  The accuracy of the information, however, depends on the accuracy 
of the input spatial data and attribute data.  
 
3.2 Recommendations 

 
Recommendations for the future development can be suggested as; 

·  System should be improved to cover all districts in Sri Lanka. 
·  Develop the techniques to use shape files as layers, hence more information can be 

viewed.  
·  This system should be translated to native languages according to the requirement. 
·  If the system uploaded as a website in World Wide Web, farmers also can use this 

on their own locations if they have facilities to access internet.  
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