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Design Alert system for dangerous water levels in dams using wireless

communication technology using LoRa RA-02 and Arduino
Abstract
The idea of this study was based on confronting natural disasters that are only human life,
such as floods and torrential torrents, as Derna in eastern Libya represents a tragic example
of the extent of damage that may result from an unexpected rise in water levels in dams.
develop an early warning system based on LoRa RA-02 wireless communication
technology, to enable remote monitoring of dangerous water levels in dams, and alert the
concerned authorities to take the necessary preventive measures.
Given the urgent need for effective solutions to predict and deal with environmental
disasters, this project relies on the use of LoRa long-range wireless communication
technology, ultrasonic sensors to measure the water level in dams, and Arduino to control
and process the data.
The system aims to provide early warning of dangerous rises in water levels, which
contributes to reducing human and material losses in the event of floods.
The system consists of a transmitter unit: it includes an ultrasonic sensor to measure the
water level, an Arduino Nano for data processing, and a LoRa RA-02 module to send data
to the receiver unit.
Receiver unit: It contains an Arduino Nano to receive data, an OLED screen to display
the water level, and an audio alarm system that works when the water level reaches a

dangerous level.
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The working mechanism is that the ultrasonic sensor measures the water level in
Determine the readings sent to the Arduino Nano. After the data is processed, it is
transmitted via the LoRa RA-02 module to the receiving unit. When monitoring data, the
water receiving unit has the water level monitored on the OLED display, and if it exceeds
the achieved safety level, an alarm system is ensured to alert to help of impending danger.
The system was capable of covering long distances ranging from 1 to 15 kilometers
depending on the terrain, making it suitable for surveillance in remote areas with limited
communications infrastructure. Thanks to the low power consumption of LoRa modules,
the system can operate for long periods without the need for constant intervention.

The system could be developed in the future by adding more sensors to monitor other
factors such as the speed of water flow, or improving data analysis techniques to predict

disasters more accurately before they occur.
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Juiiay) 53y ) Gl Jleyy LoRa RA=02 @ SLOU JuaiY) sany  *
cuall (G oluall (ggiune (palafl aadiu :(Ultrasonic Sensor SFR 05) ddledl Lules  ©
calail) Juedal 4jlay A8l jaae o
b bn gl aad) 255
#include <SPI.h> /[ 4K Jyiinl SPI saag ae Jualgill daxiiiudll LORa

#include <LoRa.h> [/ d1<s oyl LORE 8aa & oSaill LORa RA-02
#define trigPin 9 // aSaaall Guleall ao ) Jay Jeaitall daiall Caoyas
#define echoPin 10 // Ssaall Geleall Y o gy Jeaiiall diall Caujas
void setup() {
pinMode(trigPin, OUTPUT); //4iiguall Lauill Jlyy 73S doll die diags
pinMode(echoPin, INPUT); // sl $;LaY) Jaiwy JasS oY) die dgs
Serial.begin(9600); // d8ha 25L 9600 depun cpulall pa Jesleaill JLai) digs
G\ &\
LoRa.begin(433E6); // saas i LORa 5ijalane 433 a5 e Jalsill
}
void loop() {
Long duration, distance; // ddlidly dcanll sae Jagal Cilpaia (gl
Digital Write(trig Pin, LOW); /[ dxals dcas Jluy) ledal Liaidie gl Ja)y Java
delay Microseconds(2); [/ 8yuad spal s
digital Write(trig Pin, HIGH); // 454 4y Jlu))
Delay Microseconds (10); // 4ub 5 < 10 48 geall dianl 510
Digital Write (trig Pin, LOW); /[ &iguall dianll alay)

Duration = pulse In(echo Pin, HIGH); // 535 al) dcaull 500 Glaa
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distance = (duration / 2) /29.1; /] clwaldiabyll deall) el dileal) Glas
(Aalual)

LoRa.begin Packet(); // e Ju¥l d)s cx LoRa

Lora. Print(distance); // dilual) dad Jlu))

LoRa.endPacket(); // llluls il olg3]

delay(1000); // bl sehall Jlsy) J 4l saal 5als

:dagll) pandll g @3)&?\ Silal) abhia2.2.4
e & (EaSYEDA malin alaiuly (4) U< Lig Sy 850l avacad 1 oY) Alsjall
o) BeliS laas Al yeSl DAl Cuinal ailin) (S8 Sl

Lag SN yilgall vl EASYEDA zalin iy (o Jlp¥) 8asg avenai (4) IS

A (Gerber Jaialy aeill s i (EasyEDA & preall LS| 2ay 1450 syl
cale Jigad oy dlajall 030 A (5) <& FIatCAM gmaliyy ) calall V3o alyiid o3
aall Ldee 4agil FlatCAM lasiul G-code il ) Gerber
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=

CNC3018 alasinls duig 5N da,lll delida (6) <&
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s LY Basgd 435Sl dauly) paliall 1.3.4

(oY) Basg (e cliball JLaiay Arduino Nano :aSail) sasg .
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#include <SPL.h> // 4:iSa ol yiiwl SPT 82a 5 ae Jaal 5ill daadiindll [LoRa
#include <LoRa.h> // 4%« 3 ,iu) LoRa 32a 5 & oSaill [ oRa RA-02
#include <Wire.h> // 4iSa 3l iiul [2C 4L ae Jual 58l OLED

#include <Adafruit GFX.h> // 4 daladl &la gu ) 435S ) il OLED

#include <Adafruit SSD1306.h>// il 2 (‘S*:‘” i o) sl OLED ¢ = SSD1306
#define buzzerPin 3 // (s alb Jaaiiall diall Cay yas

#define SCREEN WIDTH 128 // Js 128 = A8LAN a ye o
#define SCREEN_HEIGHT 64 /] JusSs 64 - ALLE g 1d5 ) s
/] 343 g Jssmal) IS 44 OLED

Adafruit SSD1306 display(SCREEN_ WIDTH, SCREEN HEIGHT, &Wire, -1);
void setup() {

pinMode(buzzerPin, OUTPUT); // z A<S (s sall ddia dgs

Serial.begin(9600); /] @l aa Audodl) Juaiy) A
LoRa.begin(433E6); /) 835 Lag5 LoRa i lase 433 335 (e il Juiiny
// 48Us 44 OLED

if (display. Begin(SSD1306 _SWITCHCAPVCC, 0x3C)) { // olsall el
el =) 8y
Serial.println(F("SSD1306 allocation failed")); // %) Jé Jla 8 Uad Al dcliba
for(;;); // o AALA A3 oy ol 13) el yal) o 53

b
display.clearDisplay(); // &)l 8 45U e

}

void loop() {
int packetSize = LoRa.parsePacket(); // 335 (e dalivse Sl 352 5 (10 333N LoRa
if (packetSize) {
String distance = LoRa.readString(); // o=iS ledaia 5 dalivall byl 361 3
/] A8 e dalinall Skl = e OLED
display.clearDisplay(); // o=l J8 4Ll muss
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display.setTextSize(2); // o=l aaa 2aa3
display.setTextColor(SSD1306_ WHITE); // sVl paill &) aass
display.setCursor(0, 10); // 43l e yaill a8 50 Java
display.print("Dist: "); // <l paill (e "Dist:"
display.print(distance); // 48buall dad (a je
display.print("m");  // okl sas g Adla) "m"
display.display(); /] Sl (a jad LELAL Cuaas
/] yaall BUad paca A8lsal) CilS 1Y) G jad) Jaass
if (distance.tolnt() > 0 && distance.tolnt() <3) {
digital Write(buzzerPin, HIGH); // oo sl Juis
} else {
digitalWrite(buzzerPin, LOW); // ool <lay)
J
}
}

sdagll) pandli g @3)&?\ Silal) abhie 2.3.4
7) Ui (EasyEDA alaiiul Juiiwy) sasl duig 5N 350a0 avecad 21t I s pall
2 19 AIYY S aranal a1y

cJalSie JS0 Gl gSal) 28IS aaal Blef e pa

Selected Objects 0

dig iKY gl ?...uaaﬂ EasyEDA Tl L§:Uk &S Sl Baag sl (7) J<é
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Arduino il alasiuls sl cas L Aalaall Elas U 2Uaill Ailaiudy ¢ Legin Algiiall culill
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