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Abstract. The system of awareness of the overflow of river water that causes flooding cannot work 
automatically and in real time in providing a warning about the elevation of river surface that potentially 
flood. It's caused residents who live around the river area do not know the situation when the river overflow. 
There are several alternatives to detect river overflow, one of them is by using microcontroller ultrasonic 
sensor based. The research aims to design prototype decision support system based on the ultrasonic sensor 
for flood detection that works automatically detects the river overflow. The software development model used 
is Prototype Model. The result of this research is a prototype in the form of microcontroller ultrasonic sensor 
based which can be used as flood detection decision support system that will know the height of river surface 
designed to detect certain level about flood potency with a low-level error. 

1 Introduction  
Indonesia is a disaster-prone area [1]. One of them is the 
usual flooding around the river area.  The impacts are not 
only material losses but also to the point of causing 
casualties [2]. The impact can be avoid if only the 
community is more prepared and alerted of the coming of 
the flood disaster.  On the other side, the development of 
technology has helped human to fix the quality of life [3], 
one of which is the technology of information [4]. The 
implementation of technology in information to find 
solutions to no structured or semi-structured problems 
could be realized in Decision Support System (DSS) [5].  
One of the utilization of DSS can use as an early warning 
system over natural disaster events, that later, become a 
device for the dissemination of information about the 
level of river water level to communities living around the 
watershed [6, 7, 8].  The researchers identified the absence 
of a flood detection system that can work automatically 
and in real time in detecting the water level of the river 
and disseminating the information to communities around 
the watershed.  Based on the description, the authors 
formulate the problem to be discussed: how to design 
prototype of DSS for flood detection based on ultrasonic 
sensor.  For the issues discussed not too widespread, the 
researchers limit the design first prototype of flood 
detection system based on ultrasonic sensor which will be 
the blueprint for further research [9]. 

DSS is the part of information system for supporting 
decision for decision making.  Refers to several research, 
an information system has a high capability in decision 
making, the system has an accurate data accessibility and 
efficient run-time [10], high accuracy [11], and to support 
a proper decision [12], low cost [13], extended 
accessibility [14], intensify user knowledge, increase 

productivity [15], provide a better data and information 
[16], and in the certain cases are potentially used as data 
storage [17]. 

The purpose of this research is implementing the 
development of technology in information in the field 
disaster, especially in detecting the flood by designing 
DSS for flood detection based on ultrasonic sensor. 

2 Methodology 

The system development method used is the Prototype 
Model in which the system is built, tested, and then 
rebuilt. It's until the appropriate result is reached to help 
develop the whole system [18]. It’s a trial-and-error 
process that works iteratively.  

With this method, the final result of the designed DSS 
will be in accordance with the interpretation, because the 
design starts from the first prototype until it can actually 
be implemented [19, 20]. A prototype is part of the final 
product that interprets physically or logically before the 
design and development on a large scale [21]. 

The stages of designing Prototype Model hardware 
arrangement is shown in Figure 1. 

 

 
Fig. 1. Stages of Designing Prototype Model. 
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Stages of designing Prototype Model are as follows: 
Listen to customers, collecting the needs of the system to 
be designed based on the problems that occur [22]; 
Designing and making Prototype, tailored to the needs of 
the system that has been defined in the previous stage 
[23]; Trial, do testing to system which has been designed 
to produce the final product to suit the needs [24]. 

3 Result and Discussion 
Decision support system for flood detection to predict 
flood potential based on river water level that is 
detected/read by microcontroller based on ultrasonic 
sensors, placed on several riverbanks. The results of this 
DSS will be a source of information about the warning of 
the flood that will be sending in broadband via SMS 
Gateway to the people who live around the river area. 

3.1 Hardware Design 

The required hardware arrangement is shown in Figure 2. 
 

 
Fig. 2. Hardware Structures. 

3.1.1 Ultrasonic Sensor HC-SR04 

Ultrasonic Sensor HC-SR04, serves to detect the water 
level of the river, has the accuracy and stability in reading 
and determining the distance of an object [25]. 

3.1.2 Arduino R3 Microcontroller 

Arduino R3 Microcontroller serves to process the input 
data from the ultrasonic sensor, and its output will be 
display on the LCD [26], warnings on LED lights, an 
alarm sounds on the buzzer and GSM SIM 800L module 
that will send a flood warning message to the 
communities around the watershed. 

3.1.3 Light Emitting Diode (LED) 

LED lights, serves to warn if the water level rises [27]. 

3.1.4 Liquid Crystal Display (LCD) 

LCD serves as a display of a microcontroller [28], to 
determine the distance of the sensor against the surface of 
the river water. 

3.1.5 Buzzer 

Buzzer serves as a warning alarm in case of potential 
flooding. 

3.1.6 GSM SIM800L Module 

GSM SIM800L Module, serves as a tool for 
disseminating SMS based information [29], to 
communities around the watershed, in case of potential 
flooding. 

3.2 Software Design  

Designing software is a stage end from designing tools 
that are already created; then in Programming, a flowchart 
should be designed, after that, programs that will be input 
into the previous tool is designed.  Below are stages in 
designing software, described in Figure 3. 
 

 
Fig. 3. Software Workflow. 
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3.3 Testing 

Testing of decision support system for flood detection 
based on ultrasonic sensor is done by testing sensitivity of 
ultrasonic sensors, the display on LCD, response from 
LED indicator, SMS notification and alarm/buzzer.  
Figure 4 illustrates the testing simulation process of 
prototype DSS for flood detection based on ultrasonic 
sensor. 
 

 
Fig. 4. How the Prototype DSS for Flood Detection works. 

Testing on the ultrasonic sensor is performed by 
checking on sensitivity from sensor to water surface.  The 
result on 5-meter distance, sensor can detect distance of 
water surface to the sensor and if exceeds distance of 5 
meters, then the sensor cannot detect to surface or its level 
of accuracy is low.  Do measurement on the ultrasonic 
sensor, upon detecting the increase of water level then 
value output that appears on LCD will change and LED 
indicator will light up. When the sensor detects 
simultaneous rise of water level with the LED indicator 
and results from measurement the water level appears in 
LCD and will be sending in broadband via SMS Gateway 
to the people who live around the river area. 

For testing purpose, we use the water sensor object 
that can detect water distance 25 cm; when exceeds 25 cm 
then the sensor does not detect water discharge.  When the 
water discharge in position safe within about 20 to 25 cm 
from the sensor then green LED  will lights up if detected 
the increase of water discharge reaches 10 cm distance of 
the sensor then indicator LED colour yellow to lights up 
and the alarm will ring and sent SMS to phone users, and 
if water level already reach position alert which is 5 cm 
away from the sensor then indicator LED red will lights 
up, and the alarm will ring and send in broadband via SMS 
Gateway to the people who live around the river area. 

 
 
 

4 Conclusion 
Based on the results of research on prototype decision 
support system for flood detection based on ultrasonic 
sensor, it can be deduced that the designed decision 
support system can be used as an alternative to detecting 
flood, in this case, can measure the river water level 
automatically, and real time, they can detect if there is 
potential for flooding.  The results of the test show that if 
the system detects the potential flood, the system will 
directly alert the form of alarm and notification in the 
form of SMS Gateway to the people who live around the 
river area. 
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