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ABSTRACT

The aim of this research is to develop an Android smartphone application to demonstrate
the water volume data from small water sources to solve the problem of lacking real-time
water volume data in agricultural water sources of rural areas to support water management
decision-making by connecting to ultrasonic sensor systems installed in 5 real areas in the
northeastem region of Thailand, namely Surin, Buriram, Sisaket, Roi Et, and Kalasin provinces.
The developed application implements React Native technology for the user side and
Ubuntu Server operating system with MySQL database for data management. Additionally,
JSON data format is utilized to receive data from sensors into the system on a daily basis.
This research uses the Adapted Waterfall system development model with the system
testing which applies Black-box Testing technique by information experts and technical
testing by field staff. Therefore, the results found that the system is able to fully function
as intended according to the designed functions, including displaying real-time water level
information, multimedia on water management, information on water sources of each
agricultural area, and channels to contact authorities. Moreover, the technical evaluation
results from the field use found that the timely data display function was at an excellent
level and other aspects were at a good level, with an average error value of data from the
water volume sensor at 0.783%. The research results indicate that the developed
application is possible to meet the need of area and serve as a guideline for community

expansion.

Keywords: Water Management Application; Small-Scale Water Source; Real-Time Water Level

Monitoring; Internet of Things; Open-Source Technology in Agriculture
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Table 1 Project management plan

Task Person Time (month)
1. Project Planning AB,C,D,E 2
2. Application Design (Front-end) AB 1
3. Application Design (Back-end) CD 1
4. Application Development (@D) 2
5. Testing and Maintenance D,E 1
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Figure 1 System architecture for real-time water monitoring via mobile application.
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‘Water Management Application

View water
i/ management video

Users . e .
View area information
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66/06

Figure 2 Use case diagram for water reporting application.
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Information request
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Water reporting
application
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- Educational video
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Figure 3 Context diagram of the water reporting application.
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Figure 4 Entity-Relationship Diagram of the water reporting system.
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Figure 5 Ul wireframe of the water reporting application (designed in Thai language)
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M m :  android
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Visual Studio Code

Figure 6 Technologies and tools used in developing the water reporting application.
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Figure 7 Android application development result (designed in Thai language).
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Table 2 Black-box testing results by three information technology experts.

No. Function Test Description Status
1. Display real-time water level data  Check data from 5 locations Passed
updated within 24 hours
2. Play infographic videos Test playing 5 videos, each not Passed
exceeding 2 minutes
3. Display water source information Show name, location, and details ~ Passed
of water sources
4. Data transmission from water Verify data transmission from the Passed
sensor to server water sensor once a day as
scheduled
5. Open communication channels Click links and launch the Passed
(Phone, Email, LINE, Facebook) corresponding applications
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Figure 8 Technical evaluation results (five organizations).
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Table 3 Performance Comparison of the Water Reporting System

Date  Water Level from
Sensor (CM)

Gauge (MSL)

Water Level from Staff

(CMm)

Error (%)

Transmission

Time

1. 130.00
2. 129.00
3. 131.00
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5. 132.50
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130.00
131.00
132.60
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0.769
1.527
0.075

25/06/68, 08.05
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Figure 9 Time series analysis of water level trends.
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