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ABSTRAK 

 

Penelitian ini bertujuan untuk merancang suatu teknologi early warning 

system banjir di Pulogadung berbasis Internet of Things yang digunakan untuk 

mengukur ketinggian permukaan air. Teknologi early warning system banjir dapat 

menampilkan data ketinggian permukaan air dan mengirim notifikasi pada Blynk. 

Metode yang digunakan pada penelitian ini adalah metode Research and 

Development (R&D) Borg and Gall. Tahapan yang digunakan terdiri dari delapan 

tahapan, yaitu; potensi dan masalah, pengumpulan data, desain produk, validasi 

desain, revisi desain, ujicoba produk, revisi produk, dan ujicoba pemakaian. 

Berdasarkan hasil pengujian dapat dilihat dari rata-rata error pengukuran 

menggunakan sensor Maxsonar MB7389 di laboratorium sebesar 3,1 % yang 

artinya sensor tersebut dapat digunakan untuk mengukur ketinggian permukaan air 

dan hasil pengujian sensor MB7389 di lapangan dapat terlihat nilai pengukuran 

ketinggian permukaan air secara real-time pada Blynk. Kemudian pengujian sensor 

DHT22 memiliki rata-rata error sebesar 1,5 % pada uji suhu, dan rata-rata error 

sebesar 6,1 % pada uji kelembapannya yang artinya sensor DHT22 dapat digunakan 

untuk mengukur suhu dan kelembapan pada alat, adapun pada uji notifikasi Blynk 

diketahui bahwa notifikasi berhasil terkirim. Berdasarkan hasil pengujian tersebut 

dapat dikatakan bahwa teknologi early warning system banjir mampu mengukur 

ketinggian permukaan air secara real-time dan dapat memonitoring data ukur 

melalui Blynk. 

 

Kata Kunci: Maxsonar MB7389; Blynk; Internet of Things 
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ABSTRACT 

 

This study aims to design a flood early warning system technology in 

Pulogadung based on the Internet of Things that is used to measure the water level. 

Flood early warning system technology can display water level data and send 

notifications to Blynk. The method used in this study is the Borg and Gall Research 

and Development (R&D) method. The stages used consist of eight stages, namely; 

potentials and problems, data collection, product design, design validation, design 

revisions, product trials, product revisions, and usage trials. Based on the test 

results, it can be seen from the average measurement error using the Maxsonar 

MB7389 sensor in the laboratory of 3.1%, which means that the sensor can be used 

to measure the water level and the results of the MB7389 sensor test in the field can 

be seen that the measurement value of the water level is real-time. time on Blynk. 

Then testing the DHT22 sensor has an average error of 1.5% in the temperature 

test, and an average error of 6.1% in the humidity test, which means that the DHT22 

sensor can be used to measure temperature and humidity on the device, as for the 

Blynk notification test note that the notification was successfully sent. Based on the 

test results, it can be said that the flood early warning system technology is capable 

of measuring the water level in real-time and can monitor measuring data through 

Blynk. 

 

Keywords: Maxsonar MB7389; Blynk; Internet of Things 

 

  



 

vii 

 

 

DAFTAR ISI 

 

LEMBAR JUDUL .................................................................................................. i 

LEMBAR PENGESAHAN ..................................... Error! Bookmark not defined. 

LEMBAR PERNYATAAN .................................................................................. ii 

KATA PENGANTAR .......................................................................................... iv 

ABSTRAK ..............................................................................................................v 

ABSTRACT ........................................................................................................... vi 

DAFTAR ISI ........................................................................................................ vii 

DAFTAR TABEL ..................................................................................................x 

DAFTAR GAMBAR ............................................................................................ xi 

BAB I    PENDAHULUAN ....................................................................................1 

1.1 Latar Belakang Masalah ...................................................................1 

1.2 Identifikasi Masalah .........................................................................3 

1.3 Pembatasan Masalah ........................................................................3 

1.4 Perumusan Masalah .........................................................................4 

1.5 Tujuan Penelitian .............................................................................4 

1.6 Manfaat Penelitian ...........................................................................4 

BAB II  TINJAUAN PUSTAKA...........................................................................5 

2.1 Kajian Pustaka..................................................................................5 

2.1.1 Rancang Bangun ..................................................................5 

2.1.2 Sistem Peringatan Dini.........................................................5 

2.1.3 Pengertian Banjir..................................................................6 

2.1.4 Jenis-Jenis Banjir .................................................................6 

2.1.5 Penyebab Banjir ...................................................................7 

2.1.6 Internet of Things (IoT)........................................................7 

2.1.7 Android ................................................................................8 

2.1.8 Arduino IDE .........................................................................9 

2.1.9 Aplikasi Blynk .....................................................................9 

2.1.10 Solar Panel .........................................................................11 

2.1.11 Solar Charge Controller ....................................................12 

2.1.12 Accumulator .......................................................................12 

2.1.13 Modem ...............................................................................13 



 

viii 

 

2.1.14 Sensor Ultrasonik Maxsonar MB7389 ...............................13 

2.1.15 Sensor DHT22....................................................................16 

2.1.16 Arduino Uno ......................................................................18 

2.1.17 ESP32 DEVKIT .................................................................19 

2.1.18 LCD 20x4 dan I2C .............................................................22 

2.1.19 Modul Relay .......................................................................24 

2.1.20 Pilot Lamp ..........................................................................26 

2.1.21 Sirine ..................................................................................28 

2.1.22 Kipas DC ............................................................................29 

2.2 Penelitian Relevan..........................................................................30 

2.3 Kerangka Pemikiran .......................................................................32 

2.3.1 Blok Diagram Sistem .........................................................32 

2.3.2 Alur Kerja Sistem...............................................................33 

BAB III METODOLOGI PENELITIAN ..........................................................35 

3.1 Tempat dan Waktu Penelitian ........................................................35 

3.2 Alat dan Bahan Penelitian ..............................................................35 

3.2.1 Perangkat Lunak (Software)...............................................35 

3.2.2 Perangkat Keras (Hardware) .............................................35 

3.2.3 Instrumen Penelitian ..........................................................36 

3.3 Diagram Alir Penelitian .................................................................36 

3.4 Teknik dan Prosedur Pengumpulan Data .......................................38 

3.4.1 Perancangan Sistem Perangkat Keras ................................38 

3.4.2 Perancangan Sistem Perangkat Lunak ...............................43 

3.4.3 Rancangan Desain Alat ......................................................44 

3.4.4 Prosedur Perancangan Alat ................................................45 

3.5 Teknik Analisis Data ......................................................................46 

3.5.1 Pengujian Sensor ................................................................46 

BAB IV HASIL PENELITIAN ...........................................................................50 

4.1 Deskripsi Hasil Penelitian ..............................................................50 

4.1.1 Prinsip Kerja Alat...............................................................50 

4.1.2 Langkah kerja Alat .............................................................50 

4.1.3 Hasil Rancangan Desain Alat ............................................54 

4.2 Analisis Data Penelitian .................................................................55 

4.2.1 Hasil Pengujian Sensor Ultrasonik Maxsonar MB7389 ....55 



 

ix 

 

4.2.2 Hasil Pengujian Sensor DHT22 .........................................61 

4.2.3 Pengujian Pengiriman Notifikasi pada Android ................70 

4.3 Pembahasan ....................................................................................71 

4.4 Aplikasi Hasil Penelitian ................................................................72 

BAB V   KESIMPULAN DAN SARAN .............................................................74 

5.1 Kesimpulan ....................................................................................74 

5.2 Saran...............................................................................................74 

DAFTAR PUSTAKA ...........................................................................................75 

LAMPIRAN ..........................................................................................................78 

 

 

  



 

x 

 

DAFTAR TABEL 

 

Nomor Judul Tabel Halaman 

2.1 Spesifikasi Ultrasonik Maxsonar MB7389 14 

2.2 Spesifikasi Arduino Uno 19 

2.3 Perbedaan ESP32 dengan Mikrokontroler Lain 20 

2.4 Spesifikasi LCD 22 

2.5 Spesifikasi Modul I2C 23 

3.1 Instrumen Penelitian 36 

3.2 Konfigurasi Pin Input dan Output pada Mikrokontroler 

ESP32 
39 

3.3 Konfigurasi Pin Input dan Output pada Mikrokontroler 

Arduino Uno 
39 

3.4 Pengujian Sensor Ultrasonik Maxsonar MB7389 di 

Laboratorium 
47 

3.5 Pengujian Sensor Ultrasonik Maxsonar MB7389 di 

Lapangan 
47 

3.6 Pengujian Suhu pada Sensor DHT22 48 

3.7 Pengujian Kelembapan pada Sensor DHT22 48 

3.8 Pengujian Notifikasi pada Blynk 49 

4.1 Pengujian Sensor Ultrasonik Maxsonar MB7389 di 

Laboratorium 
56 

4.2 Pengujian Sensor Ultrasonik Maxsonar MB7389 di 

Lapangan 
58 

4.3 Pengujian Suhu pada Sensor DHT22 62 

4.4 Pengujian Kelembapan pada Sensor DHT22 66 

4.5 Pengujian Notifikasi pada Blynk 71 

 

 

  



 

xi 

 

DAFTAR GAMBAR 

 

Nomor Judul Gambar Halaman 

2.1 Konsep Internet of Things (IoT) 7 

2.2 Tampilan Software Arduino IDE 9 

2.3 Arsitektur Blynk 10 

2.4 Solar Panel 11 

2.5 Solar Charger Controller 12 

2.6 Accumulator 12 

2.7 Modem 13 

2.8 Sensor Ultrasonik Maxsonar MB7389 14 

2.9 
Skema Arduino Uno dengan Sensor Ultrasonik Maxsonar 

MB7389 

15 

2.10 Sensor DHT22 16 

2.11 Skema Sensor DHT22 dengan ESP32 16 

2.12 Pin Out Arduino Uno 18 

2.13 Pin Out ESP32 19 

2.14 Skema Komunikasi Serial ESP32 dengan Arduino Uno 20 

2.15 LCD 20x4 22 

2.16 Modul I2C 23 

2.17 Skematik LCD 20x4 dan I2C Dengan ESP32 23 

2.18 Modul Relay 6 Channel 24 

2.19 Skema Modul Relay 6 Channel 25 

2.20 Pilot Lamp 26 

2.21 Skema ESP32 dengan Pilot Lamp 27 

2.22 Sirine 28 

2.23 Skema ESP32 dengan Sirine 28 

2.24 Kipas DC 29 

2.25 Skema ESP32 dengan Kipas DC 30 

2.26 Blok Diagram Alat 32 

2.27 Flowchart Kerja Alat 34 

3.1 Langkah-Langkah Metode R&D (Sugiyono, 2016) 37 



 

xii 

 

3.2 Diagram Alir Penelitian 37 

3.3 Skematik ESP32 38 

3.4 Skematik Arduino Uno 38 

3.5 
Skematik Arduino Uno dengan Sensor Ultrasonik 

Maxsonar MB7389 

40 

3.6 Skematik Komunikasi Serial ESP32 dengan Arduino Uno 40 

3.7 Skematik Sensor DHT22 dengan ESP32 41 

3.8 Skematik LCD 20x4 dengan ESP32 41 

3.9 
Skematik Relay, Pilot Lamp, Kipas DC, dan Sirine dengan 

ESP32 

42 

3.10 Sistematika Sumber Tegangan 43 

3.11 Tampilan Sketch Arduino IDE Board ESP32 43 

3.12 Tampilan Alat 45 

3.13 Tampilan di dalam Box Panel 45 

4.1 Tampilan LCD 51 

4.2 Tampilan LCD 51 

4.3 Switch Button 51 

4.4 Tampilan pada Blynk Cloud 52 

4.5 Tampilan Grafik pada Blynk Cloud 52 

4.6 Tampilan Blynk pada Android 53 

4.7 Tampilan Grafik pada Blynk Android 53 

4.8 Tampilan Tombol On Sirine pada Blynk Android 54 

4.9 Tampilan Tombol On Sirine pada Blynk Cloud 54 

4.10 Pengujian Alat di Laboratorium 54 

4.11 Pengujian Alat di Lapangan 55 

 

 



 

i 

 

  


