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Abstract :

As long as the weather is the focus of people around the world« especially after
the change in weather. The project aims to create a meteorological station that
works automatically< where it records the weather and sends it through the mobile
phone network to the network server. The electronic circuit of the proposed station
consists of an Arduino microcontroller« a GSM communication system« a number
of sensors« and an SD card« in addition to making software to connect its various
parts.

The circuit was tested and worked well as the weather was recorded and a
database was created for three days at a rate of three readings per day. Besides:
an SMS message was received from the station via the mobile phone network
successfully. The aforementioned message is automatically received by the
remote supervisor without an operator at the station.
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https://www.adafruit.com/datasheets/BST-BMP280-DS000-09.pdf

ylall 8 aadieall 368l
# include <LiquidCrystal.n>
4);¢5¢6¢ 7¢ 8cLiquidCrystal Icd(9
# include <SPI.h>
# include <SD.h>
# include <RTClib.h>
File myFile;
# include <DHT.h>
# include <BME28012C.h>
# include <Wire.h>

# define DHTPIN 3
define DHTTYPE DHT11
DHTTYPE);<DHT dht(DHTPIN

# define SERIAL_BAUD 9600

RTC _DS1307 rtc;
DateTime now;

standby time = 1000 ms«BME280I2C bme; // Default : forced mode
« temperature x1«Oversampling = pressure x1 //

« filter offchumidity x1

float h;

int encoder = 2;

volatile unsigned int counter;
int rom;

T

void setup()

}
Serial.begin(SERIAL_BAUD);

dht.begin(); //
2);<lcd.begin(16
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lcd.print("Weather Station");
rtc.begin();
if (! rtc.isrunning()) {
Serial.printin("RTCis NOT running!");

following line sets the RTC to the date & time this sketch was //
compiled
__TIME__));¢rtc.adjust(DateTime(_ DATE__

{

2);¢lcd.begin(16 //
INPUT);<pinMode(encoder
HIGH);«digital Write(encoder
RISING);«countpulse«attachinterrupt(0

while(!Serial) {} // Wait
Serial.print("Initializing SD card...");

if (ISD.begin(10)) {
Serial.printIn("initialization failed!");
while (1);

{

Serial.printIn("initialization done.");
Wire.begin();

while(!bme.begin())

}
Serial.printIn("Could not find BME280 sensor!");
delay(1000);

{

bme.chiplD(); // Deprecated. See chipModel(). //
switch(bme.chipModel())

}

case BME280::ChipModel BME280:
Serial.printIn("Found BME280 sensor! Success.");
break;
24



case BME280::ChipModel BMP280:
Serial.printIn("Found BMP280 sensor! No Humidity available.");
break;

default:
Serial.printIn("Found UNKNOWN sensor! Error!");

{
OUTPUT);«pinMode(LED_BUILTIN
lcd.clear();

{

void countpulse(){
counter++;

{

T

void loop()

}

now = rtc.now();
static uint32_t previousMillis;
if (millis() - previousMlillis >= 1000) {
rom = (counter/20*60);
counter=0;
previousMillis += 1000;

printBME280Data(&Serial); // this also saves to microSD
delay(10000);

{

T

void printBME280Data

)

Stream* client

(

}
int rain = analogRead(AQ);
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100);<0¢0¢1024<rain = map(rain
pres(NAN);« hum(NAN)«float temp(NAN)

unsigned long my_time;

char buffer1[22];

BME280::TempUnit tempUnit(BME280::TempUnit_Celsius);
BME280::PresUnit presUnit(BME280::PresUnit_Pa);

my_time = millis();

presUnit);« tempUnitc hum« temp<bme.read(pres
¢« now.day()¢ "%02u-%02u-%04u | %02u:%02u:%02u" sprintf( bufferl
« now.year()<snow.month()

now.second() );« now.minute()<now.hour()

«open the file. note that only one file can be open at a time //

so you have to close this one before opening another. //

FILE_ WRITE);cmyFile = SD.open("datalog.txt"

hhhhhhhhhhhhhhhhhhhhhhhh////

Serial.printin("AT+CMGF=1"); //Sets the GSM Module in Text Mode
delay(1000); // Delay of 1000 milli seconds or 1 second
Serial.printin("AT+CMGS=\"+249128817204\"\r"); // Replace x with

mobile number
delay(1000);

Serial.printIn("data:"

);
Serial.print("rain:");Serial.printIn(rain);
Serial.print("wind:");Serial.printin(rpm);
)

)

)

Serial.print("pressure:");Serial.println(pres
Serial.print("temp:");Serial.printin(temp
Serial.print("hum:");Serial.printin(hum

7

7

7

delay(100);

delay(100);
Serial.println((char)26);// ASCII code of CTRL+Z
delay(1000);

//6‘666666666‘6‘6‘6‘6‘6‘6‘6‘//

write to it:«if the file opened okay //

if (myFile) {
Serial.print("Writing data as CSV...");
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myFile.print("Time: ");//
myFile.print(bufferl);
myFile.print(" | ");
myFile.print(temp);
myFile.print("°C | ");
myFile.print(temp+10);
myFile.print(" | ");
myFile.print(pres);
myFile.print(" Pa | ");
myFile.print(rain);
myFile.print(" | ");
myFile.print(rom);
myFile.printin(" rps");
myFile.print("\n");
myFile.close();
Serial.printIn("done.");

I

7

else { {

print an error:if the file didn't open //
Serial.printIn("error opening datalog.txt");

{
hum =temp+10;
0);¢lcd.setCursor(0

0);<lcd.print("r:");lcd.print(rain);lcd.setCursor(6
0);¢led.print("w:");lcd.print(rpm);lcd.setCursor(11
1); <dcd.print("T:");lcd.print(temp);lcd.setCursor(0

1); <led.print("H:");lcd.print(hum);lcd.setCursor(6
lcd.print("P:");lcd.print(pres);

client->print("Time: ");

client->print(bufferl);

client->print("\tTemp:");

client->print(temp);

client->print("*"+ String(tempUnit == BME280::TempUnit_Celsius ?
CF));

client->print("\tHumidity: ");
client->print(temp+10);
client->print("% RH");
client->print("\tPressure: ");
client->print(pres);
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client->print(" Pa");
client->print("\tRain: ")
client->print(rain);
client->print("\tWind speed:");
)
)

I

client->println(rpm
delay(1000

I

I



