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Abstract

Weather is the day-to-day state of atmosphere that is hard to predict which affects the activities of mankind and has great significance in
many different domains. However, the current weather station in the market is expensive and bulky which cause inconvenience. The aim
of this project is to design a weather station with real time notifications for climatology monitoring, interface it to a cloud platform and
analyse weather parameters. In this project, a weather station is assembled using SparkFun Weather Shield and Weather Meter and Ar-
duino Uno R3 to collect weather parameters. Data collected from the sensors are then stored into Google Cloud SQL using Raspberry Pi
3 Model B which acts as a gateway between them and analysis of weather data are done. A website and maobile application are developed
using Google Data Studio and Android Studio respectively to display the real-time weather conditions in graphical presentation which
are accessible by administrator and users. Users will receive notification regarding the weather conditions at that particular place on so-
cial media platform regularly and irregularly. Weather prediction is done in short term which allows users to get themselves prepared for

their future plan in the next thirty minutes.
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1. Introduction

Weather condition plays an important role in our daily life as
weather and climate are the most ubiquitous factors for home and
environment planning. Moreover, the tremendous development of
Internet nowadays made possible to monitor weather conditions
and collect the respective data in-situ. All the objects, sensors and
devices can be linked through Internet to share and analyze the
data collected at various locations. The Internet of Things (IoT)
can be much more extensive in predicting and knowing the weath-
er conditions in particular place by connecting this weather station
to the Internet.

The climate in general is capricious that is hard to predict nowa-
days [1]. With advanced technology to help humanity and bring
convenience to the society, it is now the time for the weather
broadcasting to be implemented into mobile phone instead of keep
checking through only television or radio. However, with the mo-
bile weather checking system we have in this era still often we see
people rushing for schedule under the rain without umbrella; laun-
dries are still showering by rain; home planted plants are wilted
due to the hot and dry weather.

Therefore, the objective of this project is to create an online
weather system which enables user to check real time weather
parameters of a place anytime and anywhere with just a few but-
tons click. On top of that, people will receive real time notification
or reminder. Weather prediction will be done which allows users
to get themselves prepared for their plans in the current weather.

Google Cloud platform is chosen because it is easy to set up, easy
to run, and with security built in features. It will be used to do data
analysis and building a mobile weather checking applications.
Google Cloud is suitable to be used in this project that needs sev-

eral functions provided in this platform in order to obtain desired
results. References [2] to [11] are some of the weather stations that
have already been developed by other researchers.

2. Design Methodology

There are three phases to achieve the stated objectives. Figure 1
shows the architecture of the project.

A. Phase 1-Weather station design and prototype development
The weather parameters are measured using Sparkfun Weather
Shield sensor and weather meter connecting to Arduino Uno R3 to
capture all the data from the weather sensors. The measurements
taken include temperature, humidity, atmospheric pressure, light
intensity, wind speed and direction, and rain precipitation.

B. Phase 2-Transferring data to initial state cloud platform
Raspberry Pi 3 Model B is used as a gateway between sensors and
loT platform. It streamed and saved the data to Cloud platform
directly via Wi-Fi. Cloud platform that is used in this project is
Google Cloud SQL because it fully manages data, supports moni-
toring, logging, and diagnostics, data analysis and helps develop-
ers in building vertical applications.

C. Phase 3-Application of 0T and prediction phase

Stream of weather parameters/information can be displayed in a
professional graphical fashion which can be accessed from Google
Data Studio webpage. Google also allows the development of web
applications that is reliable, fast and engaging. An application is
created using Android Studio which allowed users to check the
weather using mobile phone. Real time notification will then be
sent to the user via social media regularly and irregularly. Weather
prediction is done by using normal algorithm (i.e if-else operation)
which allows users to get themselves prepared for their future
plans.

Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
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Fig. 1: Project architecture.

3. Result

This section presents and illustrates the results obtained from eve-
ry phase from this project in both hardware and software.

3.1. Hardware Design

The hardware of weather station built using SparkFun Weather
Shield and Meter which are connected to Arduino Uno R3 is
shown in Figure 2. Raspberry Pi 3 Model B acted as a gateway
between the sensors and the Cloud platform. It was located at open
air to capture all the necessary weather parameters. Sensors and
microcontrollers were protected by transparent casing to avoid
malfunction due to the possibility of getting in touch with water.
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Fig. 2: Hardware of the weather Station.

3.2. Storing weather data into Google Cloud SQL

A table was created in Google Cloud SQL to allocate and save all
the weather variables collected by the sensors. The system was

programmed to save data into Google Cloud SQL every 2 minutes.

Google Cloud SQL was chosen because it is easy to set up, easy to
run and with security built in features. It can fully manage the
weather parameters data of a whole year perhaps, and supports the
integration of data from sensors on the Internet. Besides saving
data into Google Cloud SQL, the data can be saved into the local
SQL storage of the RPi3 Model B too which is known as
phpMyAdmin. However, the data saved in local SQL storage was
only accessible by administrator with username and password
instead of users as shown in Figure 3.
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Fig. 3: Weather variables saved in a table in phpMyAdmin.

3.3. Displaying weather data

The data collected from the sensors were presented using various
methods such as table, graph and chart in Google Data Studio as
shown in Figure 4. It supports monitoring, logging, and diagnos-
tics of weather conditions, and data analysis which can be ac-
cessed by both administrator and users through web page. The
data shown in this web page encountered a delay of twelve sec-
onds after the sensors took measurement. Therefore, the entire
process from measurement to data presentation took around one
minute and forty-two seconds due to time taken at measurement
and delay at transferring data from sensors to Cloud. Users can
filter dates of the data for viewing. Besides that, the data can also
be exported by users in several formats such as CSV and Excel
Sheets for personal usage. The data collected were further ana-
lyzed too.
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Fig. 4: Displaying of weather data using Google Data Studio report.
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From Figure 4, various parameters were displayed in the web
report. However, the value of wind speed is zero because initially
the weather station was located below the rooftop for testing that
affected the accuracy reading of wind speed. It is supposed to be
located at the rooftop to avoid blockage.

On top of that, a mobile application was created using Android
Studio which enabled users to check weather using mobile any-
where and anytime as shown in Figure 5. App was written in Java
programming language. An Android virtual device emulator was
created to run app project on Windows and tested offline. In addi-
tion, the weather conditions were updated to social media regular-
ly which was every two minutes and irregularly whenever the
parameters exceed the threshold values to notify the users as
shown in Figure 6. Table 1 tabulates the conditions in order for
different notifications to be posted to social media.

Fig. 5: The Android application of the weather station.

Weather Station @loTWeatherUT
It is 2018-05-10 13:13:42. Weather is hot. Remember to stay hydrated!
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Weather Station @loTWeatherUTHM - 16m

Hello! Parit Raja here! It is 2018-04-15 16:55:44. The temperature is 24.4
°C, the humidity is 99.5

%, and the pressure is 100649.25

kPa.
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Weather Station @loTWeatherUTHM - 18m

Hello! Parit Raja here! It is 2018-04-15 16:54:39. The temperature is 24.3
°C, the humidity is 100.4

%, and the pressure is 100654.50

kPa.
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Weather Station @loTWeatherUTHM - Mar 29
. Hello! Parit Raja here! It is 2018-03-29 00:29:32. The temperature is 28.4
- °C, the humidity is 83.2

%, and the pressure is 101154.25
kPa.
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Fig. 6: Regular and irregular notifications on social media.

Table 1: The threshold value of every parameter for irregular notification

relies on the current weather conditions due to the insufficient
number of collected data. “If-else” algorithm was used to catego-
rise the atmosphere states and send notifications to users via social
media to remind users when the weather is predicted to be differ-
ent from the current conditions as shown in Figure 7.
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. Hello! Parit Raja here! It is 2018-05-12 16:16:08. The temperature is 31.0°C, the
> humidity is 74.8%, and the pressure is 100746.33Pa.
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Weather Station @loTWeatherUTHM - 3h v
Hello! Parit Raja here! It is 2018-05-12 16:15:32. It is expected to rain in 30
minutes. Stay dry!
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Weather Station @loTWeatherUTHM - 3h v
. Hello! Parit Raja here! It is 2018-05-12 16:14:26. The temperature is 31.2°C, the
> humidity is 74.2%, and the pressure is 100744.23Pa.
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Fig 7: Predicted weather was sent to users via social media.

A decrease in pressure, light intensity based on photons, surround-
ing temperature, and increase in wind gust over the past few
hours, serve to predict the approach of low pressure system and its
associated increase in cloud cover which in turns bringing rain to
that particular place. The values set were tabulated in Table 2. The
predicted weather variable values are subject to be changed based
on the observations did every day. As in this case, the rain did not
come in thirty minutes as expected but it came after three hours
from the statement being made. Weather prediction cannot be
done by machine learning method due to insufficient number of
collected weather data.

Table 2: The parameters and values set for weather prediction

Parameters Threshold Values Statement
Temperature (°C) <26
Humidity (%) >80 Expected to rain in
Pressure (kPa) < 100,600 30 minutes
Light level (V) <2.50

to be triggered.
Status Conditions
Weather is hot. Remember to stay Temperature > 33°C
hydrated!
It is cold outside. Keep yourself Temperature < 21°C
warm!
It is raining outside. Remember to Dailyrainin > 0.01mm
bring umbrella!

3.4. Weather prediction

Initial short-term weather forecasting (i.e next thirty minutes to an
hour) was done by using persistence forecasting method which

4. Conclusion

In conclusion, a weather station was assembled using SparkFun
Weather Shield and Weather Meter with Arduino Uno R3, and
RPi3 Model B as the gateway between sensors and 10T Platform.
The collected weather data were all being stored in a table in
Google Cloud SQL neatly. All the weather parameters were suc-
cessfully displayed via Google Data Studio using various graph-
ical methods which are accessible by both administrator and users.
An app was created by using Android Studio which allows users
to check weather data with just a few buttons clicked. Initial
weather prediction was done by using persistence method. How-
ever, the accuracy is low due to insufficient data.
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