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ARTICLE INFO ABSTRACT

River water level monitoring is the process of monitoring water in rivers
that sometimes overflow and cause flooding. Residents need to know the
water level to serve as an early warning. Therefore, it is necessary to have
a measurement mechanism and river water level information in order to
provide information to the community. Monitoring river water levels in
this research uses the HC-SR04 ultrasonic distance sensor and water level
sensor. Arduino Uno is used as a microcontroller. This research uses a

Keywords prototype with water level measurements observed at <3 cm (low), 3-5
River Water cm (medium), and >5 cm (high). The water level can be monitored from
Water Level Sensor anywhere through Blynk. The implementation of the resulting water level
HC-SR04 Sensor has been successful in accordance with the parameter values on the water

level sensor which is marked by the display of numbers on the LED, the
color of the lights, and different alarm sounds for each water level. HC-
SR04 ultrasonic sensor is able to measure and provide water level data in
realtime and from any place using Blynk.

This is an open access article under the CC—BY-SA license.

1. Introduction

Indonesia is a country that has high rainfall. Rainy season in Indonesia usually four months every
year. This is advantage because drought rarely occurs in Indonesian territory. Water is very beneficial
for life as consumption material or irrigation on agricultural land [1].

Flooding is an ongoing problem still requires special handling various parties, both from the
government and public. Flooding is not a trivial problem. Flooding can occur due to rising levels water
due to above normal rainfall, temperature changes, embankments/dams breaking, rapid snow melting,
obstruction of water flow in other places [2].

Internet of Things (IoT) is a everyday computing concept about connected objects to the internet
and capable identify to other devices. 10T is classified in communication methods, although IoT too
may include other sensor technologies, wireless technology or QR code. The real 10T is a fairly simple
concept, which meaning it connects all physical objects in everyday life to the Internet. Along
continued technological developments rapidly, nowadays it is known as the IoT.

2. Method

Water level sensor get three results from the highest level has been determined on the sensor with
the best data results namely using the water height value low = < 3 cm; Medium water level = 3-5 cm;
and High water level = > 5 cm. Ultrasonic sensor get a distance of up to 10 cm from the detected water
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level will continuously provide data after the water level maximum sensor provides data less than 5
cm and more than 6 cm this sensor cannot be used provide any more data due to sink. Ultrasonic
sensor data will continuously send data to the Blynk components and software can be seen at Table 1.
The system design of this tool consists of component design or design hardware and also wiring
diagram shown in Fig. 1 and Fig. 2.

Table 1. Research Tools

No Tools and materials Shape

1 Arduino IDE Software
2 NodeMCU ESP8266 Software
3 Blynk IoT Platform
4 Ultrasonic Sensors Hardware
5 Water Level Sensor Hardware
6 LCD I2C 16x2 Hardware
7 12 Volt adapter Hardware
8 Buzzer Hardware
9 LED lights Hardware
10 Cables Hardware
11 PCB Board Hardware

Cable color

1. Red =WCC

2. Black =GND

3. Green = Echo

4. Yellow = Trigger

5. Grmy =RXE&TX

6. Orange =5DAESCL

7. Cyan = Signal WawrLevel Sensor
8. Pink = Indicator 1

9. Choceolate = Indicator2

10. Purple = Indkator 3

11. Blue = Buzzer Indicator|

Fig. 2. Wiring diagram
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The river water level monitoring system based on IoT can develop by using block diagram and
flowchart in Fig. 3 and Fig. 4.

Blvnk 3 Wifi
T Green LED Buzzer
Vater Level Sensor Arduino Uno Yellow LED Buzzer
v
LCDI2C 1622 T
HC SR04 Ultrasonic S
Sensor

Fig. 3. Block diagram
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Fig. 4. System flowchart
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3. Result and Discussion

River water level monitoring system based on IoT can carry out sensor testing and monitoring
remotely with the Blynk app. Blynk can display sensor detection values Ultrasonic HC-SR04 and
Water Level Sensor as shown in Fig. 5.

1820 Ml ME o=

X sistem Ketinggian Air loT  °c®

KETINGGIAN AIR IARAK SENSOR KE AIR

R RENDAH AIR SEDANG AIR TINGG!

Fig. 5. Display of the Blynk application
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3.1. HC-SR04 Ultransonic Sensor Testing

This sensor testing aims to find out the performance of the sensor in detecting water height.
Detection of the river water levels seen in Fig. 6 and Fig. 7.

i

Fig. 6. Ultrasonic Sensor Testing
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Fig. 7. Ultrasonic sensor distance testing

3.2. Ultrasonic Sensor Testing HC-SR04 on Aquarium

Testing the distance of the ultrasonic sensor in the aquarium aims to provide original distance data
and sensor distance data. This test is done by detecting the increase in water in the aquarium. The
condition of the ultrasonic sensor is higher than the water level sensor. The distance between the
ultrasonic sensor and the water level sensor is 10 cm in order to provide output results on the ultrasonic
sensor in accordance with the output results of the water level sensor. When the water level detects an
increase in water at a height of 0.98 cm sensor distance data, the ultrasonic sensor will provide sensor
distance data of 10.27 cm. In this ultrasonic sensor test, it has shown the monitoring results as desired
and found error. Ultrasonic sensor testing in the aquarium can be seen in Fig. 8.

I
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Fig. 8. Ultrasonic sensor testing HC-SR04 on aquarium

Sensor testing was carried out 12 times to determine the accuracy of the ultrasonic distance sensor
with 2 data, namely the original distance data and sensor distance data. The test results are shown in
Table 2.

Table 2. Sensor Test

Original distance data Sensor distance data  Error difference

10 cm 10.27 cm 27 mm
10 cm 10.17 cm 17 mm
8 cm 8.10 cm 1 mm
7 cm 7.91 cm 91 mm
6 cm 6.48 cm 48 mm
5 cm 5.83 cm 83 mm
5 cm 5.12 cm 12 mm
4 cm 4.62 cm 62 mm
3cm 3.79 cm 79 mm
2 cm 2.48 cm 48 mm
1 cm 1.00 cm 19 mm
0 cm 1.00 cm 100 mm
Average of error difference 50.5 mm

In testing the ultrasonic sensor there were 12 trials where in the 10 cm height experiment there was
an error difference in the original distance data and sensor distance data. The original distance data
issued 10 cm data, while the sensor distance data issued 10.27 cm data. The sensor can detect but get
an error difference with an error difference of 27 mm. At a height of 2 cm there is an error difference
and so is the height of 8, 7, 6, 5, 4, 3, 2, 1, and 0 cm where in these tests the ultrasonic sensor has
detected the water level properly and in accordance with the desired command in this study. Testing
on ultrasonic sensors cannot show the accuracy there is still an error difference in each test of the
original distance data and sensor distance data.

3.3. Water Level Sensor Testing

Water Level Sensor testing is carried out to find out if the sensor can detect water level. To see
whether the sensor can detect the water level the river can be seen in Fig. 9.

-
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Fig. 9. Water Level Sensor Testing

Water Level Sensor testing at this time uses three conditions, namely < 3 cm, 3-5 cm, and > 5 cm.
Given the size of the sensor is so small. value < 3 cm gives a state of low water rise, value 3-5 cm
gives a state of medium water rise, and at a state value > 5 cm gives a state of high water rise with
input connected to the sensor input pin 12 V, and input 5 V from the Arduino Uno microcontroller
voltage. Water Level Sensor test results can be seen in Fig. 9. Water Level Sensor testing done can
successfully detect the water level and send data to the Blynk app. Water Level Sensor data collection
is carried out with 3 times data collection where data collection is carried out in the morning,
afternoon, and evening for 7 consecutive days. The result of test can be seen in Table 3.

Table 3. Water Level Sensor Test Results for 7 Days

Day Morning Afternoon Evening
Monday 3-5cm 3-5cm 3-5cm
Tuesday 3-5cm 3-5cm 3-5cm

Wednesday  3-5 cm 3-5cm 3-5cm
Thursday 3-5cm 3-5cm 3-5cm
Friday 3-5cm 3-5cm 3-5cm
Saturday 3-5cm 3-5cm 3-5cm
Sunday 3-5cm 3-5cm 3-5cm

3.4. Water Level Sensor Testing on Aquarium

Testing on the water level sensor in the aquarium is done by taking data with two data, namely the
original distance data and sensor distance data. In taking the original distance data and sensor distance
data there is a difference in error that is output on the LCD and output in the Blynk application. In the
test there are 12 times the distance detection experiment that is at a distance of 0 cm, 1 cm, 2 cm, 3
cm, 4 cm, and 5 cm. Testing the water level sensor in the aquarium can be seen in Fig. 10.

Fig. 10. Water Level Sensor Testing on Aquarium
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In the 0 cm distance experiment, there is an error release where the original distance data displays
the result of 0 cm while the sensor distance data displays the result of 0.98 cm. At a distance of 0.98
cm, water level sensor has detected an increase in water that is 98 mm well. Testing at the original
distance of 0 cm cannot show the accuracy of the error difference. These tests can be seen in Table 4.

Table 4. Test results of Water Level Sensor in Aquarium

Original distance data Sensor distance data  Error difference
0 cm 0.98 cm 8 mm
1 cm 1.00 cm 0 mm
2 cm 2.90 cm 9 mm
3 cm 3.00 cm 0 mm
3 cm 3.67 cm 67 mm
4 cm 4.26 cm 26 mm
4 cm 4.99 cm 99 mm
5 cm 5.00 cm 0 mm
5 cm 5.00 cm 0 mm
5 cm 5.00 cm 0 mm
5cm 5.00 cm 0 mm
5 cm 5.00 cm 0 mm
Average of error difference 17.71 mm

Table 4 is the result of testing the water level sensor. At a distance of 1 cm, 3 cm, and 5 cm the
water level sensor has detected the water rise accurately and well while at a distance of 2 cm and 4
cm there is still an error difference in testing the original distance data and sensor distance data. Water
level sensor has successfully detected with accuracy some conditions but in the state of 2 cm and 4
cm water level sensor can not detect accurately so that in this test Water Level sensor still has a
difference error. Table 5 shows the results of testing the Water Level Sensor with 3 predetermined
conditions, namely < 3 cm, >3-5 cm, and > 5 cm.

Table 5. Water Level Sensor test results with three conditions

Original distance data Sensor distance data Error difference

1 cm 1.00 cm 0 (accurate)
2 cm 2.90 cm 9 mm (inaccurate)
3cm 3.00 cm 0 (accurate)
4 cm 4.26 cm 26 mm (inaccurate)
5cm 5.00 cm 0 (accurate)

4. Conclusions

This river water level monitoring system uses an ultrasonic sensor HC-SR04 and a Water Level
Sensor. Water Level Sensor gets three results from the height level that has been determined on the
best data result sensor, namely using the value of low water level < 3 cm, medium water level 3-5 cm,
and high water level > 5 cm. The Ultrasonic Sensor HC-SR04 gets a distance of up to 10 cm from the
detected water surface which will continue to provide data after the maximum Water Level Sensor
provides data <5 cm and > 6 cm, the water level sensor cannot provide any more data because it sinks.
Ultrasonic sensor HC-SR04 data will continuously send data to the Blynk application in realtime with
the state of detection on the water level sensor reaching a maximum or called a high water level and
the buzzer will continuously make a sound. Each state has a different buzzer sound in order to
distinguish the three states namely low, medium, and high.
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