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Abstract 

Weather station in the university school backyard can help the 

students and employees to be aware of their surroundings and 

help them be prepared. This research aimed to set up and run 

the weather station, data acquisition and data presentation for 

wind speed and wind direction at Universidad de Zamboanga, 

Main Campus. The researcher used an experimental method. 

This project used SwitchDoc Labs WeatherRack Weather 

sensors for the anemometer and wind vane which were 

compatible with Arduino Uno microcontroller for data 

collection and Raspberry Pi for data logging. After the data 

were logged, it sent an electronic mail every hour to the 

recipient with the maximum peak value of wind speed. It also 

sent an alarm if it reached at the critical level of 61 kilometers 

per hour for wind speed. The integrated weather station was 

fully implemented, and the results of the maximum wind 

speed were recorded last November 30, 2016 at 43.22 kph and 

for the wind direction at 225° SW. The developed integrated 

weather station for wind speed and wind direction historical 

data can be significant to the disaster risk reduction and 

management team of the university to plan for the school 

activities for the safety and security of the employees, 

students and school properties.  

Keywords: Weather station, wind direction, wind speed, 

experimental method, Universidad de Zamboanga, Philippines  

 

INTRODUCTION 

Today, the winds and other weather variables are of equal 

concern and can have an even greater impact on our modern 

and high-tech life style. Weather affects a wide range of 

man’s activities including agriculture, transportation and even 

leisure time. Weather involves the movement of gases and 

particulates through the atmosphere. 

The conventional weather monitoring system consisted of 

individual sensors to measure one meteorological variable, 

and each connected to a data collection device or recorder. 

Modern technology has allowed the combination of several 

sensors into one integrated weather station. This can be 

permanently located at one site, and transported to a site 

where localized weather is needed. In this paper, the 

researcher focused only on the wind speed and wind direction 

data monitoring in the university. 

The Philippines’ archipelago is visited by several typhoons 

every year that’s why most Filipinos consider weather 

monitoring as an essential in their daily activities. Most 

internet-based weather services get their information from 

publicly available sites that are maintained by the local and 

national government weather networks. Some apply 

forecasting algorithms to adjust data for regional variations 

but in most cases the data is only accurate in the location of 

the measurement system. Having this in Universidad de 

Zamboanga is considered as an advantage. During calamities 

like typhoon and flood in Zamboanga City, the school 

management will wait for the announcement of the local 

government to declare suspension of classes. The 

responsibility of the school is to keep safe and reduce the risk 

of the students and employees and to keep the students and 

employees aware about these types of calamities. A weather 

station in the school backyard can help the students and 

employees in the awareness of their surroundings and can help 

them be prepared. 

The researcher has gone through many papers for gaining 

knowledge about the existing system of weather station using 

microcontroller unit. After researching different papers, the 

researcher come to a decision that almost all the weather 

stations are quite similar in the design which is high in 

production cost, so we have tried to minimize the production 

cost.  

 

FRAMEWORK OF THE STUDY 

The weather station is a combination of weather sensors the 

anemometer and wind vane to understand the weather for 

meteorological analysis. In this project, the researcher 

developed an automatic weather station and data acquisition 

system using microcontroller module Arduino Uno which was 

to store the weather parameters digitally in an interval of time. 

The overall system indicated in Figure 1 was the system block 

diagram. 

The Philippine Atmospheric, Geophysical and Astronomical 

Services Administration (PAGASA) is the official source of 

weather information in the country. It issued information on 

tropical cyclone even before it enters the Philippine Area of 
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Responsibility (PAR). PAGASA Zamboanga field office sent 

hourly data to PAGASA Central Office manually from the 

analog device weather station (PAGASA – DOST).  

 

Figure 1: System Block Diagram 

 

OBJECTIVES OF THE STUDY 

The study aimed to accomplish the following: 

a) Design and set-up the weather station system, 

b) Gather actual data from the integrated weather station 

system, 

c) Test the acquired sensors for calibration and validation; 

and 

d) Design a data logger software that displays and produces 

warnings if the readings exceed its critical level (61 kph 

for wind speed). 

 

METHODOLOGY 

The research design used in the study is the experimental 

development method. This method was accomplished by 

setting-up and installing the weather station system that 

monitor wind speed and wind direction. Then software was 

developed for data monitoring. After that series of testing, 

debugging and calibrating were done, finally, the data were 

gathered and analyzed. The researcher conducted the 

experiments on the weather station data produced using 

anemometer and wind vane. The data gathered served as the 

basis for the implementation of the research project. 

Flowchart of the weather station system design was shown in 

Figure 2. 

 

Figure 2: Weather Station System Flowchart 

 

The design used was compatible with the SwitchDoc Labs 

WeatherPiArduino interface board and Arduino Uno 

microcontroller unit. SwitchDoc labs software was also used 

for monitoring the data from the weather station. The data 

obtained were then transmitted and stored to the Raspberry Pi 

computer for data logging and Graphical User Interface (GUI) 

for further data monitoring and displaying. Every hour the 

data were e-mailed to the recipient and further if the data 

exceeded the critical value of 61 kph for wind speed the 

device triggered to alarm. The system block diagram of the 

weather station monitoring for wind speed and wind direction 

was presented in Figure 3. 

 

Figure 3: System Block Diagram of the Weather Station 
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Installation of the weather station  

The WeatherRack weather station monitoring system was 

installed at 6th floor School of Allied Medicine (SAM) 

building of Universidad de Zamboanga, Main Campus, 

Tetuan, Zamboanga. The WeatherRack weather sensors 

(anemometer and wind vane) acquired were designed to 

measure wind speed and wind direction.  

 

Selection of Sensors 

The parameters measure Wind speed and Wind direction. The 

following sensors were used for each parameter: 

1. Anemometer – wind speed 

2. Wind vane – wind direction 

 

Cup Anemometer Sensors 

The Anemometer measures wind speed by closing a contact as 

a magnet moves past a switch. One contact closure a second 

indicates 1.492 MPH (2.4 km/h).  

The Anemometer must be pulled high to 3.3V or 5V via a 

10K Ohm pull-up resistor. This was intended to connect the 

interrupted input on the host computer.  

The Anemometer switch was connected to the inner two 

conductors (pins 2 and 3) of the RJ11 cable shared by the 

Anemometer and Wind Vane. Note that most RJ11 cables 

only have 4 wires instead of the six allowed by the plug refer 

to Figure 4 (www.switchdoc.com). 

 

 

Figure 4: Cup Anemometer Sensors (www.switchdoc.com) 

 

Wind Vane 

The Wind vane has 8 switches and each connected to different 

resistors. The WeatherRack measures the resistance value of 

the resistor by measuring the voltage on a resistor divider 

(with 10K Ohm onboard resistor). Typically, the Wind Vane 

will only report a total of 8 directions. It is possible to 

occasionally read 16 directions (when two contacts are closed 

at the same time), but this is a rare event. In all their testing at 

SwitchDoc Labs, they have never seen this case 

(www.switchdoc.com). Refer to Figure 5 for the wine vane 

connection.   

 

Figure 5: Wind Vane Connection (www.switchdoc.com) 

 

Software Development for Data Monitoring 

The SwitchDoc Labs WeatherRack Sensors include 

WeatherPiArduino which provide a suit of weather sensors for 

use by Arduino Uno and Raspberry Pi computer. Data 

monitoring of wind speed, its peak value, and wind direction 

(degrees and cardinal) were also display in Graphical User 

Interface (GUI). 

 

WeatherPiArduino 

WeatherPiArduino is an inexpensive weather station 

controller board designed to interface to Arduino and 

Raspberry Pi computers. It is an interface board developed by 

SwitchDoc Labs to allow the user to easily build a fully 

functioning Weather Station while allowing customization of 

functions (www.switchdoc.com). 

 

Arduino Uno 

Arduino Uno is a microcontroller board based on the 

ATmega328. It contains everything needed to support 

microcontroller. The software was customized for the function 

of the weather station monitoring on wind speed and wind 

direction. 

 

Raspberry Pi 

The Raspberry Pi is a series of credit card-sized single-board 

computers. In this project, software was developed for data 

logging and programmed to send the data acquired through 

electronic mail.  

http://www.switchdoc.com/
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Testing and Calibration 

The Weather station monitoring system was tested 

accordingly with the interface board along with the 

WeatherPiArduino, if it really produces data for monitoring. 

The data obtained with anemometer were compared with 

handheld anemometer. The wind vane was also installed and 

calibrated with the guide of the compass (see Figure 6). 

  

 

Figure 6: Handheld anemometer and digital compass 

 

Statistical Analysis 

T-test was used to determine that the readings obtained from 

the proposed system do not differ from the conventional 

devices. Hypothesis tested were: 

1. Null Hypothesis, H0 

The wind speed reading from the anemometer of the 

WeatherRack Sensors does not differ from the conventional 

handheld anemometer. 

 

Alternate Hypothesis, H1 

The wind speed reading from the anemometer of the 

WeatherRack Sensors does differ from the conventional 

handheld anemometer. 

 

2. Null Hypothesis, H0 

The wind direction reading from the wind vane of the 

WeatherRack Sensors does not differ from the conventional 

digital compass. 

Alternate Hypothesis, H1 

The wind direction reading from the anemometer of the 

WeatherRack Sensors does differ from the conventional 

handheld anemometer. 

 

Data Acquisition, Data Presentation and Implementation 

of the weather station 

The weather data of wind speed and wind direction were 

monitored through Arduino Uno microcontroller unit using 

the SwitchDoc Labs software. Raspberry Pi was used as a data 

logger for the data gathered from the microcontroller unit and 

automatically displayed a GUI for the wind speed and wind 

direction in real time. Data were continuously recorded every 

minute and displayed the maximum or peak value of the wind 

speed. After an hour, the recorded data were then sent via e-

mail to the recipient. For extremely wind speed data of at least 

61 kph (Philippine Atmospheric, Geophysical, Astronomical 

Services Administration PAGASA as winds signal number 2 

may expected in at least 24 hours see Appendix A), the device 

produced alarm through a buzzer. 

 

RESULTS AND DISCUSSIONS 

Universidad de Zamboanga weather station on wind speed 

and wind direction produced data for monitoring. The results 

were fully implemented on the month of May 2016 but it was 

designed since October 2015. The project design on weather 

station integrated system was used of WeatherRack Weather 

sensors interfaced with WeatherPiArduino, Arduino Uno 

microcontroller unit and Raspberry Pi computer. 

 

Installation of the Weather Station monitoring on wind 

speed and wind direction. 

Weather station monitoring on wind speed and wind direction 

were assembled and tested with the software embedded on the 

Arduino Uno microcontroller unit to detect and read the data 

from the sensors which were the anemometer and wind vane. 

Testing and debugging of the programmed were made to 

produce quality results. Then data logging of the results was 

programmed to store at Raspberry Pi computer every minute 

to read the data from the microcontroller unit. After an hour, 
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the data were e-mailed to the recipient for data analysis with 

the maximum wind speed. If the data being collected reached 

its maximum limit at 61kph, the alarm triggered. Figure 7 

showed the set-up of the weather station unit with the testing 

and debugging of the programmed developed before the final 

installation. 

   

 

Figure 7: Set up of the weather station unit with testing and 

debugging 

 

During the installation at the 6th floor of SAM building at 

Universidad de Zamboanga, the position of the wind vane was 

calibrated with the used of the digital compass and the wind 

speed was calibrated with the used of handheld anemometer. 

Figure 8 showed the actual installation, calibration device and 

set-up of the weather station data monitoring on wind speed 

and wind direction.  

 

 

Figure 8: Installation and calibration of the weather station 

rack 

 

Figure 9 showed the weather station device connection with 

uninterrupted power supply (UPS).  

 

 

Figure 9: Weather station device 

 

Testing and Calibration of Sensors 

The results of the wind speed device collected were based on 

data gathered from anemometer weather sensor and handheld 

anemometer. 28 samples data were taken and compared the 

wind speed produced. Refer to Table 1 for the sample 

validation and calibration data of the wind speed. 
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Table 1: Validation and Calibration of the Wind Speed Data 

Number of 

data 

Wind speed GUI 

readings (km/hr) 

Wind speed handheld 

anemometer readings 

(km/hr) 

 
Number of 

data 

Wind speed GUI 

readings (km/hr) 

Wind speed handheld 

anemometer readings 

(km/hr) 

 

 
1 7.2 7.2 

 

15 8.4 8.4 

2 6.3 6.3 

 

16 8.4 8.4 

3 5.2 5.2 

 

17 8.4 8.0 

4 5.8 5.8 

 

18 8.7 8.6 

5 6.3 6.3 

 

19 9.1 9.1 

6 6.3 6.3 

 

20 8.7 8.7 

7 8.0 7.9 

 

21 9.1 9.1 

8 7.2 7.2 

 

22 8.7 8.7 

9 7.5 7.5 

 

23 8.7 8.7 

10 7.7 7.7 

 

24 8.0 8.4 

11 8.2 8.2 

 

25 8.7 8.7 

12 8.4 8.2 

 

26 8.7 8.7 

13 8.7 8.6 

 

27 9.1 9.3 

14 8.2 8.2 

 

28 9.1 9.1 

 

Comparison on the wind speed produced between the 

anemometer of the weather sensor and the handheld 

anemometer. Is the device has a significant effect on the wind 

speed? 

Result of t-test seen in Table 2 for the computed analysis was 

calculated using MS excel data analysis toolpak software. 

Variable 1 and variable 2 were the data readings for wind 

speed of the anemometer weather sensor and handheld 

anemometer, respectively. 

Table 2: t-Test for wind speed: Paired Two Sample for Means 

Wind speed data Variable 1 Variable 2 

Mean 7.957142857 7.946428571 

Variance 1.181798942 1.184801587 

Observations 28 28 

Pearson Correlation 0.99332165   

Hypothesized Mean Difference 0   

Df 27   

t Stat 0.45094044   

P(T<=t) one-tail 0.327816647   

t Critical one-tail 1.703288423   

P(T<=t) two-tail 0.655633294   

t Critical two-tail 2.051830493   
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The parameter of interest is the difference in the mean wind 

speed produced, μ1 – μ2, with do = 0. 

 Let null hypothesis Ho : μ1 – μ2 = 0 or μ1 = μ2 

 Let alternative hypothesis: H1 : μ1 – μ2 ≠ 0 or μ1 ≠ μ2 

Consider the level of significance α = 0.05. The population 

variance was already based on the results table and n<30. The 

test statistics formula used was:  

𝑡 =  
(𝑥1̅̅̅ −  𝑥2̅̅ ̅)

√
𝑆1

2 

𝑛1
+

𝑆2
2 

𝑛2
 

 

 

Computation:  

𝑡 =  
(𝑥1̅̅ ̅ − 𝑥2̅̅ ̅)  

√
𝑆1

2 

𝑛1
+

𝑆2
2 

𝑛2
 

=  
7.957142857 − 7.946428571

√
1.1817989422 

28
+

1.1848015872 

28
 

= 0.45094044 

 

The rejection region for the two-tailed test was t < -2.0518 or t 

>2.0518.  Since 0.4509 < 2.0518, it does not fall within the 

rejection region then we failed to reject the null hypothesis. 

With a test of 0.4509 and critical value of 2.0518 at α = 0.05 

level of significance, we do not have enough statistical 

evidence to reject the null hypothesis. Therefore, we conclude 

that there was not enough statistical evidence that indicates 

the mean of the wind speed of the GUI readings differ much 

from the conventional handheld anemometer readings. The P 

value 0.6556 was much greater than α = 0.05 confidence 

level, attested that there was no evidence at all that they differ 

significantly. 

Testing and calibration were also made for the wind direction 

data using the wind vane sensor of the weather station and the 

digital compass. Refer to Table 3 for the sample data 

collected. 

Comparison on the wind direction produced between the wind 

vane of the weather station sensor and the digital compass. Is 

the device has a significant effect on the wind direction? 

Results of t-test seen in Table 4 for the computed analysis was 

calculated by using MS excel data analysis toolpak software. 

Variable 1 and variable 2 were the data readings for wind 

direction of the wind vane weather sensor and digital 

compass, respectively. 

 

 

Table 3: Validation and Calibration of the Wind Direction Data 

Number of 

data 

Wind direction 

GUI readings 

(degrees) 

Wind direction 

compass reading 

(degrees) 

 Number of 

data 

Wind direction 

GUI readings 

(degrees) 

Wind direction 

compass reading 

(degrees) 
 

 1 0.0 0.0 

 

15 112.5 90.0 

2 0.0 0.0 

 

16 247.5 247.5 

3 90.0 90.0 

 

17 292.5 292.5 

4 180.0 202.5 

 

18 0.0 22.5 

5 270.0 292.5 

 

19 67.5 67.5 

6 337.5 360.0 

 

20 157.5 180.0 

7 225.0 247.5 

 

21 202.5 202.5 

8 180.0 180.0 

 

22 315.0 315.0 

9 157.5 180.0 

 

23 337.5 360.0 

10 45.0 22.5 

 

24 67.5 67.5 

11 22.5 22.5 

 

25 135.0 135.0 

12 67.5 67.5 

 

26 225.0 202.5 

13 90.0 67.5 

 

27 337.5 337.5 

14 45.0 45.0 

 

28 0.0 0.0 
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Table 4: t-Test for wind direction: Paired Two Sample for 

Means 

Wind Direction Data Variable 1 Variable 2 
Mean 150.267857 153.482142 

Variance 12977.0089 14177.0089 

Observations 28 28 

Pearson Correlation 0.99307871   

Hypothesized Mean Difference 0   

Df 27   

t Stat -1.1618950   

P(T<=t) one-tail 0.12772324   

t Critical one-tail 1.70328842   

P(T<=t) two-tail 0.25544649   

t Critical two-tail 2.05183049   

 

The parameter of interest is the difference in the mean wind 

speed produced, μ1 – μ2, with do = 0. 

 Let null hypothesis Ho : μ1 – μ2 = 0 or μ1 = μ2 

 Let alternative hypothesis: H1 : μ1 – μ2 ≠ 0 or μ1 ≠ μ2 

Consider the level of significance α = 0.05. The population 

variance is already based on the results table and n<30. The 

test statistics formula used was: 

𝑡 =  
(𝑥1̅̅̅ −  𝑥2̅̅ ̅)

√
𝑆1

2 

𝑛1
+

𝑆2
2 

𝑛2
 

 

 

Computation:  

𝑡 =  
(𝑥1̅̅ ̅ − 𝑥2̅̅ ̅)  

√
𝑆1

2 

𝑛1
+

𝑆2
2 

𝑛2
 

=  
150.267857 − 153.4821429

√
12977.00892 

28
+

14177.008932 

28
 

= −1.161895 

 

The rejection region for the two-tailed test was t < -2.0518 or t 

>2.0518.  Since -1.1618 > -2.0518, it does not fall within the 

rejection region then we failed to reject the null hypothesis. 

With a test of -1.1618 and critical value of -2.0518 at α = 0.05 

level of significance, we do not have enough statistical 

evidence to reject the null hypothesis. Thus, we conclude that 

there was not enough statistical evidence that indicates that 

the mean of the wind direction obtained from the 

WeatherRack System differ much from conventional digital 

compass. Moreover, P value 0.2554 was much greater than α 

= 0.05 confidence level, meaning there was weak evidence 

that they differ significantly. 

GUI System of the Weather Station 

Figure 10 showed the GUI system of the weather station data 

monitoring on wind speed and wind direction. The GUI was 

developed using python language extensively for program 

code. The output showed the wind speed in kph and its peak 

value, wind direction in degrees and cardinal, threshold of the 

wind speed was set to 61kph and it also showed the 

conversion table guide of the degrees to cardinal unit of wind 

direction.  In the research objective if reading exceeded at its 

critical value level of more than 61kph it produced an alarm 

through buzzer. 

 

Figure 10: GUI System 

 

The compass was used to locate the direction and based on a 

circle. There were four common cardinal points which cut into 

quarters namely north, east, south and west. The primaries 

inter cardinal points which were cut into eighths and the 

secondary inter cardinal points were cut into sixteenths. In a 

clock wind direction, bearings were always measured from the 

north. Bearing always illustrated like on Figure 10 of cardinal 

direction and degree direction. Table 5 showed the equivalent 

wind direction in cardinal to its wind direction in degree.  

Table 5: Conversion of Cardinal and Degree direction 

Cardinal direction Degree direction 

N 0.0 

NNE 22.5 

NE 45.0 

ENE 67.5 

E 90.0 

ESE 112.5 

SE 135.0 

SSE 157.5 

S 180.0 

SSW 202.5 

SW 225.0 

WSW 247.5 

W 270.0 

WNW 292.5 

NW 315.0 

NNW 337.5 
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On the other hand, the setting of electronic mail (e-mail) made 

in the GUI system of the weather station monitoring can be 

seen in Figure 11.  

 

Figure 11: GUI System setting e-mail 

 

Also, setting of wind speed threshold was set or changed to 

different values depend on the tropical cyclone monitoring 

referred to Figure 12. 

 

Figure 12: GUI System setting wind speed threshold 

  

Every minute the data stored at the data logging and after an 

hour electronic mail sent to the recipient referred to Figure 13. 

 

 

Figure 13: Electronic mail of the weather data 

 

 

Figure 14 showed the e-mail notification in excel file, there 

were 60 data (1 minute/data) in 1 hour for the wind speed 

(kph) and wind direction (degrees and cardinal) and it also 

traced its peak value of the wind speed.  

 

Figure 14: Excel file of the weather data 

 

After 24 hours of the data collected, it sent a summary of the 

peak values and recorded the maximum peak value of the 

wind speed (see Figure 15).  

 

Figure 15: Excel file of the wind speed peak values 

 

Data Gathering 

The data were first gathered last May 11, 2016 but there were 

some errors and debugging of the programs. The actual data 

were collected from November 2 - December 2, 2016. Table 6 

indicated the maximum wind speed in kilometer per hour 

(kph). No data were gathered on November 6, 2016 because 

there was a debugging of the program made. See appendix D 

for the daily data collected. 
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Table 6: Maximum Wind Speed from November 2- December 2, 2016 

Date Maximum point (kph) 
 

Date Maximum point (kph) 

11/2/2016 22.89 

 

11/18/2016 1.97 

11/3/2016 2.57 

 

11/19/2016 1.97 

11/4/2016 25.85 

 

11/20/2016 2.17 

11/5/2016 18.95 

 

11/21/2016 9.87 

11/7/2016 2.76 

 

11/22/2016 2.96 

11/8/2016 3.95 

 

11/23/2016 7.30 

11/9/2016 14.01 

 

11/24/2016 1.78 

11/10/2016 2.17 

 

11/25/2016 3.55 

11/11/2016 2.57 

 

11/26/2016 2.76 

11/12/2016 10.66 

 

11/27/2016 4.54 

11/13/2016 2.76 

 

11/28/2016 2.57 

11/14/2016 5.53 

 

11/29/2016 1.58 

11/15/2016 2.96 

 

11/30/2016 43.22 

11/16/2016 7.50 

 

12/1/2016 3.36 

11/17/2016 2.76 

 

12/2/2016 1.97 

 

The data showed that the maximum wind speed was recorded 

last November 30, 2016 with 43.22 kph; the alarm was not 

triggered because it did not reach its critical value at 61 kph.  

During this time, there was no typhoon declared in 

Zamboanga Peninsula area. But the researcher adjusted the 

wind speed manually about 62 kph to test the alarm installed 

in the system, and definitely the alarm triggered. 

Data of the wind direction were also collected from November 

2 – December 2, 2016. There were no constant changes on the 

direction with an hourly data gathered. Table 7 showed the 

sample data of the wind direction dated November 11, 15, 24 

and 25, 2016. For the illustration of the cardinal and degree 

direction equivalent referred to Figure 16. 

 

Figure 16: Cardinal and Degree direction (www.mathsmutt.co.uk) 
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Table 7: Wind Direction data of selected dates 

 

11/11/2016 11/15/2016 11/24/2016 11/25/2016 

Time 

(hr) 

Wind direction Wind direction Wind direction Wind direction 

Degrees Cardinal Degrees Cardinal Degrees Cardinal Degrees Cardinal 

0:00 0 N 157.5 SSE 0 N 135 SE 

1:00 0 N 157.5 SSE 0 N 157.5 SSE 

2:00 157.5 SSE 157.5 SSE 157.5 SSE 0 N 

3:00 157.5 SSE 135 SE 0 N 157.5 SSE 

4:00 0 N 0 N 0 N 0 N 

5:00 157.5 SSE 112.5 ESE 135 SE 157.5 SSE 

6:00 157.5 SSE 0 N 157.5 SSE 0 N 

7:00 225 SW 0 N 135 SE 157.5 SSE 

8:00 0 N 225 SW 0 N 180 S 

9:00 0 N 0 N 45 NE 0 N 

10:00 225 SW 0 N 247.5 WSW 0 N 

11:00 0 N 0 N 180 S 180 S 

12:00 0 N 0 N 0 N 0 N 

13:00 0 N 0 N 0 N 0 N 

14:00 0 N 0 N 0 N 0 N 

15:00 202.5 SSW 0 N 0 N 180 S 

16:00 0 N 0 N 0 N 0 N 

17:00 0 N 0 N 0 N 0 N 

18:00 0 N 0 N 0 N 180 S 

19:00 157.5 SSE 0 N 157.5 SSE 0 N 

20:00 135 SE 135 SE 0 N 0 N 

21:00 0 N 22.5 NNE 22.5 NNE 157.5 SSE 

22:00 135 SE 0 N 22.5 NNE 0 N 

23:00 0 N 135 SE 22.5 NNE 0 N 

 

 

The data showed that the wind direction did not change much. 

The weather station integrated system was successful during 

the implementation of the project.  

 

CONCLUSIONS  

The weather station monitoring on wind speed and wind 

direction at Universidad de Zamboanga was a successful 

project design using WeatherRack sensors, 

WeatherPiArduino, Arduino Uno microcontroller unit and 

Raspberry Pi computer.   

In line of the designed project worked as indicated in the 

flowchart, the following conclusions can now be formulated; 

the weather station monitoring on wind speed and wind 

direction was successfully installed at the 6th floor, SAM 

Building of Universidad de Zamboanga, Main Campus, 

Zamboanga City, the interfaced of the software developed to 

the WeartherRack sensors produced actual results from the 
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integrated weather station, in testing and calibrating it was 

proven that the system used does not differ significantly with 

the digital compass for wind direction and a handheld 

anemometer for wind speed, Raspberry Pi computer served as 

the data logger of the collected data from the integrated 

weather station and the device produced warning with alarm if 

the wind speed data reached at its critical value of 61 kph and 

the implementation of the integrated weather station was 

successful. 

 

TRANSLATIONAL RESEARCH 

Weather station has been existed in many studies but this 

research emphasized the monitoring of weather data in real 

time with the used of Raspberry Pi as data logger. One of the 

features was the Graphical User Interface (GUI) made to 

monitor the wind speed and wind direction data every second 

in the school backyard. It also displayed the maximum wind 

speed and can set the threshold to different values depend on 

the tropical cyclone monitoring. The other features of the 

research were it emailed the data in excel file with 60 data 

(1minute/data) in 1 hour and traced its peak value of the wind 

speed. Also if reading exceeded at its critical value level of 

more than 61kph it produced an alarm through buzzer. 

The weather station, specifically the wind direction and wind 

speed can give significant data to promote the location of the 

renewable energy for the future use of the university. The cost 

was minimal to promote adoption and significantly reduce 

pollutions. 

The school’s Disaster Risk Reduction and Management 

(DRRM) team can have this significant historical weather data 

for a safer, adaptive and disaster resilient students and 

employees. It conveyed a paradigm shift from reactive to 

proactive individuals that increased their awareness and 

understanding of DRMM objectives of the school.  

The Local Government Unit (LGU), public and private 

institution can be benefited in this project which enhanced the 

use of local data, research and technical support from the 

university and it can also helped them in the climate and 

disaster resilience planning.  
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