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Abstract: Weather observation is very important for everyday human activities. By making observations, we can predict the 

future weather. The observations made in this study were temperature, humidity, air pressure, wind speed, and light intensity. 
Automatic Weather Station (AWS) is made portable to cover areas that are not included in AWS coverage and used in post-
disaster so that it can notify if there is a follow-up disaster. This tool uses the Arduino type MEGA2560 as a microcontroller, 
DHT22 as a temperature and humidity sensor, BMP180 as an air pressure sensor, BH1750 as a light intensity sensor, and 
anemometer as a wind speed sensor. These data are displayed on a 16x4 Liquid Crystal Display (LCD 16x4). ), and the reading 

results are stored on SDCard memory as a data-logger, in real-time and can be connected to the internet. The method used in this 
system is fuzzy logic. For the designed fuzzy logic, 17 fuzzy sets are obtained consisting of 3 sets for air temperature, 3 sets for 
air humidity, 3 sets for air pressure, 4 sets for wind speed, and 4 sets for light intensity. From this set, the weather forecasts are 
obtained from these five parameters. The results of this experiment have succeeded in making a prototype portable weather 
station based on fuzzy logic that can predict the weather with an error value of 0.8564% compared to BMKG's AWS. 
Keywords: Weather, sensor, microcontroller, AWS, PWS 

 

I. Introduction 
Weather forecasting is very important in 

supporting daily human activities, such as aviation, 
shipping, agriculture, and other daily activities. 

Weather is a natural phenomenon that cannot be 

controlled but can be analyzed and monitored using 

weather monitoring methods [1]. According to [1], 

weather monitoring is the process of monitoring 

weather conditions remotely from the source. In 

weather monitoring, the information collected from 

weather changes is very important which is usually 

used by a device called Automatic Weather Station 

(AWS) [1]. AWS is a tool/instrument that can measure 

and store meteorological parameters automatically and 
is stored in a data store called a data-logger and sent to 

a server using a communication system for analysis. 

AWS is installed with several sensors, namely sensors 

for wind speed, light intensity, temperature, pressure, 

and air humidity [2]. The data that has been recorded by 

AWS will be stored and processed in a built-in data 

logger and sent to a server using a communication 

system. The data in the logger can be retrieved 

manually for further processing [2]. The data logger is a 

microcontroller-based device that can read digital and 

analog data. Sent and stored sensor output data is 

integrated via a remote communication system [3]. 
Currently, in Indonesia AWS is used by the 

Meteorology, Climatology and Geophysics Agency 

(BMKG) as a device that can measure weather 

forecasts. Over the years, AWS has not changed much 

in terms of sensors but has experienced many changes 

in data transmission. The first time AWS used Circuit 

Switched Data (CSD) communication with Short 

Message Service (SMS) media and it was soon replaced 

by radio waves to cover the shortcomings of CSD, 

namely the relatively long delivery. The use of radio 

waves lasted a long time until the introduction of 

General Packet Radio Service (GPRS) technology, 

which can send data faster. AWS is now using GPRS 
and some are already using the Internet of Things (IoT) 

[4]. Communication media using the internet network 

uses Machine-to-Machine (M2M) technology. This 

technology is a technology that connects hardware 

devices that work automatically [5][25]. Existing AWS 

is patent or non-transferable and for some areas, it is 

not covered for weather monitoring. In this study, a 

portable AWS prototype will be made using a 

microcontroller as the center, and data from the sensor 

is sent and reprocessed. The main purpose of making 

this system is the nature of a portable device. This is 

intended to permanently cover areas not covered by 
AWS. This is due to weather conditions that are 

anomalous, which means that the weather conditions 

deviate from the normal state of the average so that it 

can create extreme weather. [13][23][24]. Besides, this 

portable AWS is very much needed for an area that has 

experienced a disaster, so that in the post-disaster 

period, this portable AWS can be used to monitor the 

area to be prepared for a further disaster. In previous 

studies, the creation of AWS is portable, however, this 

system has not used the fuzzy logic method. [20], the 

output of the system is to monitor the surrounding 
weather parameters without any prediction of the 

weather. Fuzzy logic is used to determine weather 

forecasts based on weather parameters that have been 

provided by several sensors used, such as temperature, 

humidity, air pressure, wind speed, and light intensity. 

In predicting the weather, several factors are obscure 
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and are being developed with valid logic and algorithms 

[21]. The use of fuzzy logic can be applied with 

uncertain, unclear, and qualitative expressions of a 

system. Weather prediction modeling techniques 

include regression and fuzzy inference system (FIS). 
The FIS model produces a lower percentage of errors 

than the regression model. From one of these 

comparisons, it can be concluded that the FIS method 

can provide more accurate results. This method has the 

advantage in analysis to understand and interact with 

models that use fuzzy rules. So that if there is an 

inaccuracy, it can be immediately evaluated to find 

which parameters are not suitable [14][22]. 

II. Weather Station 

Weather station a weather observation tool with 

weather testing equipment to observe the conditions of 

the earth's atmosphere to provide weather forecast 
information from an area and also to study the weather 

and climate of an area/area. Weather stations can 

perform weather observations consisting of 

temperature, humidity, air pressure, wind speed, and 

light intensity. This study designed a portable weather 

station to cover the coverage areas that are not covered 

by permanent AWS. This is due to weather conditions 

that are anomalous, meaning that the weather 

conditions deviate from the normal average. Thus 

creating extreme weather. Also, this portable AWS is 

very much needed for areas that are experiencing a 
disaster, so that in the post-disaster period, this portable 

AWS can be used to monitor the area to be prepared in 

case of a follow-up disaster. so that the weather forecast 

can be known. Weather station technology is designed 

using the fuzzy logic method. The weather itself has 

different characteristics for every 3 km radius at an 

altitude of 2 m, so the installation of this tool must 

follow the references set by international bodies such as 

the World Meteorological Organization (WMO), 

American Association of State Climatologists (AASC), 

and must be approved by the Environmental Protection 

Agency (EPA). Measurement of differences in 
temperature, humidity, air pressure, wind speed, and 

light intensity get optimal values when measured at an 

altitude of 2 meters [15]. Installation of this AWS 

sensor follows the references in table 1 below: 
Table 1. Recommended Measurement Exposure [15] 

 

Air temperature is the degree of heat and cold in 

the atmosphere. Based on its distribution on earth, air 

temperature can be divided into two, namely horizontal 

and vertical spread. The temperature of the air on the 

earth's surface is relative, which means it depends on 
the factors that influence it, such as the length of the 

sun's rays, the degree of tilt of the sun, cloud 

conditions, and the condition of the earth's surface. This 

can have a direct impact on changes in temperature in 

the air [5]. The temperature on a clear day ranges from 

27 ° C to 36 ° C. The slope of the Sunlight affects the 

amount of radiation for a place, a place where the sun is 

perpendicular to it, then the solar radiation given will be 

greater and the temperature at that place will be high 

compared to places where the sun is tilted. The land 

surface will more quickly receive and release solar heat 

and consequently experience differences in air 
temperature above it. In international units, the unit for 

temperature is Kelvin. According to [22], the reference 

standard for temperature physics is the triple point of 

water with a value of TTPW = 273.16K. so that the 

Kelvin unit in equation 1 [22]: 

1 Kelvin (T) =
1

273,16
 𝑥 Ttpw               [1] 

Another unit of temperature and one that is often 

used is degrees Celsius (° C) with the symbol used is 

(t). The relationship between (T) and (t) as in equation 
2 is 

t = T −  273,16 °C               [2] 

Apart from degrees Celsius, there are also Reamur 

and Fahrenheit [22], the Ratop of the three (Celsius, 

Reamur, Fahrenheit) can be seen in table 2 below. 
Table 2. The ratio of temperature units [22] 

 
In Indonesia, the average temperature is 26 ° C to 

34 ° C, but when in equinox conditions (conditions 

where the sun is right above the equator) the air 

temperature will increase but not drastically, the 

maximum temperature is between 33 ° C and 36 ° C. 

The instrument used to measure air temperature is a 
thermometer [5]. Air temperature is divided into two 

classifications, namely: Normal Weather: Normal 

weather is the weather where the temperature is neither 

too hot nor too cold. In Indonesia, the temperature in 

normal weather ranges from 26 ° C to 34 ° C. Extreme 

Weather: Temperature extremes are conditions where 

the temperature reaches 3º C (three degrees Celsius) or 

more above local normal values. Humidity Air in the 

atmosphere is a mixture of various gases, namely 80% 

nitrogen, 18% oxygen, and the rest is carbon dioxide, 

water vapor, and other gases. Air humidity describes 
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the level of water availability in the air, the mass of 

water vapor per volume called absolute humidity. The 

ratio of available water vapor pressure to saturated 

water vapor pressure at the same temperature is called 

relative humidity (RH) which is expressed as a 
percentage (%) [23]. To get air humidity, equation 3 is 

used as follows: 

𝑅𝐻 =  
ℯ

ℯ𝑤
 𝑥 100%                [3] 

Where RH is the relative humidity, ℯ is the moisture 

humidity at the time of measurement, ℯw is the 

saturated water vapor humidity. RH meter is used to 

measure air humidity. The ideal humidity is between 

45% - 65% [16]. Air pressure works to move air masses 
in certain units of area. The pressure is defined as the 

force of area unity as in equation 4 i.e. 

𝑃 =  
𝑚 𝑥 𝑔

𝐴
                 [4] 

Where P is the pressure, m is the mass of the air 

column, g is the acceleration due to gravity, and A is 

the surface area subjected to the force [24]. The 

atmosphere has properties like fluid, so the hydrostatic 

pressure also applies to the atmosphere so that equation 
5 can be written as follows: 

𝑃 =  𝜌 . 𝑔 . ℎ                 [5] 

P is the air pressure, ρ is the density of the air masses, h 

is the height of the air column measured from the outer 

limit of the atmosphere. The amount of atmospheric 

pressure depends on the altitude. Air pressure has 

several units, namely atmosphere (atm), millimeters of 

mercury (mmHg), Pounds per Square Inch (Psi), 

millibars (mbar), and hectopascal (hPa) [24]. The 

relationship between the units of 1 atm = 760 mmHg = 

14.7 Psi = 1.013 mbar = 1.013 hPa. The higher the 
place, the smaller the air pressure and the density of the 

air mass (ρ), the greater ρ of the air for the same height, 

the greater the air pressure. The unit of air pressure is 

expressed in millibars (mb) with a measuring 

instrument that is often used is a barometer. For 

measurements using a barometer and the unit used in 

meteorology is the millibar (mb) and the international 

unit used is the hectopascal (hPa) with the equation 

1mb = 1hPa [24]. Air pressure is limited by space and 

time, which means that the place and time are different 

from two types of air pressure, namely vertical and 

horizontal, variations in pressure both in time and 
space. The result of this energy change is determined by 

the density and temperature of the air. The variation in 

density with decreasing altitude in the atmosphere and 

sea level. The general pressure ranges from 1013.2 hPa 

which is known as the bottom sea level pressure (0 

meters) [7]. To determine the pressure at a certain 

height, the air pressure at sea level becomes the 

benchmark for calculating it, which is 1013 mmHg, and 

every 100 meters of height change, there will be a 

change in pressure of 1.332 hPa [7]. Wind is one of the 

elements in weather and climate. Weather and climate 

itself is a description of the physical conditions of the 

atmosphere but differs in time span and area coverage. 

Wind is defined as the relative air motion which means 

it depends on other factors on the earth's surface in the 
horizontal direction [25]. The wind driving force occurs 

due to the difference in pressure between the two 

places. This force is called the gradient force in 

equation 6. as follows 

Pn =  − 
1∆P

ρ∆n
                 [6] 

Where Pn is the pressure gradient force, ΔP is the 

difference in air pressure, Δn is the distance difference, 

and ρ is the density of the air. The above equation is 

given a negative sign (-) which states that the direction 

of Pn is always from high pressure to low pressure. 

Wind speed, the unit used is m / sec [17]. Wind speed is 

generally caused by the difference in air pressure from 

the origin to the destination of the wind. The measuring 

device usually used is an anemometer [12]. Wind speed 

itself is divided into sections using the Beaufort scale. 
The larger the Beaufort scale number, the stronger the 

wind will blow and can even be more destructive. The 

Beaufort scale ranges from 1 for the calmest gusts of 

wind to 12 for gusts of wind that can cause destruction. 

Light intensity is a basic physical quantity to measure 

the power emitted by an object / light source. In 

photometry, the light intensity is the total light flux on a 

surface per unit area. The international unit used to 

measure light intensity in lux (lx) or its equivalent in 

the square lumen (candela). In the Centimeter Gram 

Second (CGS) system, the unit of light used is phot 

with a ratio of 1 phot = 10,000 lux [26]. The light 
intensity can be calculated by equation 7 as follows: 

𝐼 =
Φ

𝜔
                  [7] 

Where I is the light intensity in the form of candela (cd) 

with a ratio of 1 candela = 1 lux, Φ is the light flux 

(lumen), and ω is the magnitude of the space angle 

(steradian) which has a magnitude of 4 π [27]. 

III. Fuzzy Logic Method 

This research method uses Mamdani fuzzy logic. 
This method is known as the Max-Min method. To get 

the output from this method, 4 stages are needed, 

namely the formation of fuzzy sets. In this method, the 

input and output variables are divided into one or more 

fuzzy principles. After that, there is an application of 

the implication function (rules) and then emphasized by 

the input from the defuzzy process is a fuzzy set 

obtained from the composition of the fuzzy rules, while 

the resulting output is a number in the domain of the 

fuzzy set, so that if given a fuzzy set with certain 

vulnerabilities, it must be taken a value as output. The 

fuzzy set used in this system is as follows 
1. Temperature (DHT22) 
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The temperature variable is symbolized by T, 

consists of 3 members, namely cold temperature, 

normal temperature, and hot temperature. The set of 

fuzzy membership can be seen in equation 8-10. as 

follows: 
Temperature set under cold conditions equation   [8] 

μT Cold (x) =  0 – 23 ;  0 < x < 23 

Temperature set under normal conditions             [9] 

µT Normal (x) =  1 ; 0 < x < 23 

   
23−𝑥

23−37
 ; 23 ≤ x 37 

   0 ; x > 37 

Temperature set under hot conditions                 [10]  

; x >  37 

2. Humidity (DHT22) 

The air humidity variable is symbolized by R, 

consisting of 3 membership groups, namely normal 
air humidity, low air humidity, and high air 

humidity. The set of fuzzy membership can be seen 

in equation 11 as follows: 

Air humidity set under cold conditions equation [11] 

Air humidity set at low μR Low (x) =   

  0 – 45   ; 0% < x < 45% 

Air humidity set at low μR Normal (x)  =     

1                     ; 0% x < 45% 

           
45−𝑥

45−65
  ; 45% < x < 65% 

      
65−𝑥

65−100
 ; 65% < x < 100% 

Air humidity set at μR  high x < 100 

3. Air Pressure 

The temperature variable is symbolized by P, 

consisting of 3 membership groups, namely normal 

air pressure, low air pressure, and high air pressure. 

The fuzzy membership set is shown in equation 12-

14 as follows: 

air pressure at low conditions equation               [12] 

μP Low (x) =   ; 0 < x < 1013 

The set of air pressure under normal conditions [13] 
µP Normal (x) =  1 ; 1013 ≥ x ≥ 1013 

The set of high condition air pressure                 [14] 

; x > 1013 

4. Wind Speed 

The variable wind speed is symbolized by A, 

consisting of 4 membership groups, namely calm, 

gusts of wind, gusts of strong winds, and strong 

winds. The fuzzy membership set is shown in 

equation 15-18 as follows: 

The set of wind speeds in calm conditions          [15] 

µA Calm (x) =  0 – 5 ; 0 < x < 5 

The set of wind speeds under normal wind 
conditions                                                            [16] 

µA Normal =  0 – 5  ; 0 < x < 5 
5−𝑥

5−39
   ;   5 ≤ x ≤ 39 

39−𝑥

39−50
   ;  39 < x < 50 

The set of wind speeds with strong gusts           [17] 

µA Strong gusts = 
5−𝑥

5−39
   ; 5 < x < 39 

39−𝑥

39−50
   ; 39 < x <5 

0   ; x > 50 

The set of high wind speed conditions                [18] 

µA high =0  ; x > 50 

5. Light Intensity 

The light intensity variable is symbolized by L, 

consisting of 4 membership sets, namely night, 

cloudy, sunny, and extreme. The fuzzy membership 
set is shown in equation 19-22 as follows: 

Set of Light Intensity for night conditions          [19] 

µL Night (x) = 0 – 1000 ; 0 < x < 1000 

Set of Light Intensity overcast conditions           [20] 

µL Overcast (x) = 0 – 1000 ; 0 < x < 1000 

 
1000−𝑥

1000−30000
   ; 1000 ≤ x ≤ 30000 

30000−𝑥

30000−60000
   ; 30000 < x < 

60000 

The set of light intensities in bright conditions   [21] 

 

µL Bright (x) =
1000−𝑥

1000−30000
 ; 1000 < x < 30000 

30000−𝑥

30000−60000
   ; 30000 < x < 

60000 

0    ; x > 60000 
The set of extreme light intensities                      [22] 

µL Extrem = 0  ; x > 50 

From the data collected, 17 fuzzy membership 

functions for weather parameters are obtained, 3 fuzzy 

functions for temperature membership, 3 fuzzy 

functions for air humidity membership, 3 fuzzy 

functions for air pressure membership, 4 fuzzy 

functions for wind speed membership, and 4 functions. 

fuzzy for light intensity membership. By using the 

probability theorem, which is a combination, 17 rules 

will be used to form the fuzzy rules. After that, the 
fuzzy rules will be weighted causing each rule to have a 

different effect on future weather monitoring output. 

IV. Design Tool Of PWS 

At this stage, scenario design will be carried out which 

is described in block diagrams and flow charts. The 

power supply is connected to the Arduino Mega 

microcontroller, then sensors namely DHT22, BMP180, 

BH1750, Anemometer, and other modules draw power 

from the microcontroller. The DHT22 sensor provides 

input in the form of temperature and humidity which 

will be processed by the microcontroller, for the 

BMP180 sensor it provides a value for air pressure to 
be processed in the microcontroller. The BH1750 

sensor provides a value for the light intensity of the 

surroundings and the anemometer measures the current 

wind speed. The results of the readings from the four 



 
 

5 
 

sensors will be displayed on the 16x4 LCD and 

smartphone screen via the MQTT Dash application and 

stored on the SD card memory with the time recorded 

as shown in Figure 1 below. 

 
Fig. 1. Block Diagram of the PWS Prototype 

The Prototype Portable Weather Station Based on 
Fuzzy Logic has a leg in the form of a tripod. The 

tripod will be fitted with a PVC pipe which will be 

fitted with a circuit box and an LCD box. At the top of 

the LCD box is given a BH1750 sensor covered with a 

clear half-ball casing. On the left side of the LCD box, 

a DHT22 sensor is placed to measure temperature and 

humidity. For the upper part, it is connected to a PVC 

which will be installed with a wind speed sensor above 

it as shown in Figure 2 below. 

 
Fig. 2. Sketch depiction of Fuzzy Base PWS 

V. Testing and Analysis 

To determine the performance of the Prototype 

Portable Weather Station (PWS), a comparison of the 

air temperature and humidity produced by the PWS 

with the AWS used by BMKG is carried out. In PWS, 

the sensor used is DHT22 and the AWS sensor is 
Vaisalla HMP155. In this test, the data collection of air 

temperature and humidity was tested using the DHT22 

and Vaisalla HMP155 sensors. The test sensor takes 10 

data samples and the data is compared directly. In air 

humidity, 10 data samples were taken from 08:00 to 

17:00 on February 11, 2020. From this data, the biggest 

error value is in the third to fifth data, namely in the 

range of 08:00 which is 0.053%. For other data, DHT22 

has varying error values but, referring to the rules 

issued by the WMO, the sensor error value limit for use 

is 5%, so that in DHT22, with the largest error value is 
0.053%, then DHT22 can be used for measuring the air 

temperature. After testing the sensor used (DHT22) and 

the reference sensor (Vaisalla HMP155), it will be 

continued with testing on fuzzy logic which is placed as 

a temperature parameter. Temperature is vulnerable to 

23˚C - 24˚C. In this test, tests were carried out 10 times 

from a susceptible temperature of 23˚C - 24˚C with a 

temperature rise scale of 0.1˚C as shown in Figure 3 

below. 

 
Fig. 3. Comparison chart of DHT22 vs Vaisalla HMP155 

Figure 3 shows a graph of the temperature comparison 

between sensors, namely the DHT22 sensor (blue color) 

used by the system, and Vaisalla HMP155 (red) used by 

BMKG as a reference for the accuracy level of the 

sensor used (DHT22). From the graph above, it is 

illustrated that the two sensors have values that are not 

much different. So that the DHT22 sensor can be used 

as a sensor to determine air temperature. Vaisalla 

HMP155 is a standard sensor used by the Meteorology, 

Climatology and Geophysics Agency (BMKG). 

 
Figure 4. Comparison chart of RH DHT22 Vs Vaisalla 

HMP155 

Figure 4 shows a graph of the ratio of air humidity 

between sensors, namely the DHT22 sensor (blue color) 

used by the system, and Vaisalla HMP155 (red color) 

used by BMKG as a reference for the accuracy level of 

the sensor used (DHT22). From the graph above, it is 

illustrated that the two sensors have values that are not 

much different. So that the DHT22 sensor can be used 
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as a sensor to determine air humidity accurately. After 

testing the sensor used (DHT22) and the reference 

sensor (Vaisalla HMP155), it will be continued with 

testing on fuzzy logic which is placed as a humidity 

parameter. The humidity of air at vulnerable 45.1% - 
46%. In this test, the test was carried out 10 times from 

the susceptible temperature of 45.1% - 46% with a scale 

of a temperature increase of 0.1%.To determine the 

performance of the Prototype Portable Weather Station 

(PWS), a comparison of the air pressure generated by 

the PWS and the AWS used by the BMKG is made. In 

PWS, the sensor used is BMP180 and the AWS sensor 

is Young 61032V. In this test, the air pressure data 

collection test was carried out using the BMP180 and 

Young 61032V sensors. The Young 61032V sensor is 

the standard sensor used by the Meteorology, 

Climatology, and Geophysics Agency (BMKG). The 
test takes 10 data samples and the data is compared 

directly. At air pressure, 10 data samples were taken 

from 08:00 to 17:00 on the stairs on February 11, 2020. 

From these data, the largest error values were 16:00 and 

17:00 with an error rate of 0.21%. For other data, 

BMP180 has a variable error value but, referring to the 

rules issued by the WMO, the sensor error value limit 

for use is 5%, so that in BMP180, with the largest error 

value of 0.26%, DHT22 can be used to measure air 

pressure accurately. 

 
Fig. 5. BMP180 Vs Young 61032V comparison chart 

Figure 5 shows a graph of the ratio of air pressure 

between sensors, namely the BMP180 sensor (blue 
color) used by the system, and the Young 61032V (red 

color) used by BMKG as a reference for the accuracy 

level of the sensor used (BMP180). From the graph 

above, it is illustrated that the two sensors have values 

that are not much different. So that the BMP180 sensor 

can be used as a sensor to determine air pressure 

accurately. After testing the sensor used (BMP180) and 

the reference sensor (Young 61032V), it will be 

continued with testing on fuzzy logic which is placed as 

a parameter of air humidity. Humidity at vulnerable 

1012 hPa - 1013 hPa. In this test, testing was carried 

out 10 times from the vulnerable air pressure of 1012 
hPa - 1013 hPa with a temperature increase scale of 

0.1hPa. To find out the performance of the Prototype 

Portable Weather Station (PWS), a comparison of the 

light intensity produced by the PWS and the lux meter 

embedded in the smartphone is carried out. In PWS, the 

sensor used is BH1750 and on smartphones, the Lux 

Meter application is used. In this test, we tested the 

light intensity data collection using the BH1750 sensor 
and a smartphone using the Lux Meter application. The 

test takes 10 data samples and the data is compared 

directly. On light intensity, 10 data samples were taken 

from 08:00 to 17:00 on February 11, 2020. From these 

data, the greatest error value is at 08:00, which is 

0.119%. For other data, BH1750 has varying error 

values but, referring to the rules issued by the WMO, 

the sensor error value limit for use is 5%, so that in 

BH1750, with the largest error value is 0.119%, then 

BH1750 can be used to measure light intensity 

accurately. 

 
Fig. 6. Comparison chart of BH1750 vs Lux Meter 

Figure 6 illustrates a graph of the comparison of light 

intensity between sensors, namely the BH1750 sensor 

(blue color) used by the system, and the Lux Meter on 

the smartphone (red) as a reference for the accuracy 

level of the sensor used (BH1750). From the graph 

above, it is illustrated that the two sensors have values 

that are not much different. So that the BH1750 sensor 

can be used as a sensor to determine light intensity 
accurately. Light intensity at susceptible 1000 lux - 

1001 lux. In this test, testing was carried out 10 times 

from the susceptible light intensity of 1000 lux - 1001 

lux with a temperature increase scale of 0.1lux. 

To find out the performance of the Prototype Portable 

Weather Station (PWS), a comparison of the wind 

speed generated by PWS with the Benetech GM816 

anemometer is easy to obtain. At PWS, the sensor used 

is a cup anemometer. In this test, the wind speed data 

collection test was carried out using a cup anemometer 

attached to the PWS and a benetech GM816 

anemometer. Benetech GM816 anemometer is a 
standard anemometer that has a certification and is 

commonly used to measure wind speed. The test takes 

10 data samples and the data is compared directly. At 

wind speed, 10 data samples were taken from 08:00 to 

17:00 on February 11, 2020. From these data, the 

greatest error value is at 08:00, which is an error value 

of 0.90%. For other data, anemometer cup has a varying 
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error value but, referring to the rules issued by the 

WMO, the sensor error value limit for proper use is 5%, 

so that in cup anemometer, with the largest error value 

is 0.90%, the cup anemometer can be used to measure 

wind speed accurately as shown in Figure 7 below. 

 
Fig. 7. Comparison chart of PWS anemometer vs standard 

anemometer 

VI. PWS Measurement Results 

In the test at location 1, namely the Griya Tugu 

Asri area, data was taken with a range of time per 20 

minutes at 4 different points with a height of 2 m. The 

experiment was carried out from Wednesday, January 
22, 2020, to January 25, 2020, for 24 hours. The 

difference between the points used for data collection 

has a distance of about 3 meters for points one and two, 

points three and four. Then for the distance from point 

one to three, and point two to four is 5 meters long, so 

an experiment was carried out with an area of 15 m2 as 

shown in Figure 8 below. 

 
Fig. 8 Location plan 1 with 4 tested data points 

Observations were carried out for 24 hours with time 

intervals per 20 minutes on January 22, 2020, at point 

1. In this test, the air temperature had the lowest degree, 

namely, at 26.4 ° C which was recorded at 5:40 am on 

the 17th data collection. Meanwhile, the largest degree 

of 37.5 ° C fell at 13.00 on the 39th test. For the 
increase and decrease in temperature, the difference that 

has been obtained is not too large between tests, namely 

an average of 0.5 ° C. and in the fuzzy set, fuzzy testing 

is found in the set conditions of normal air temperature 

with a range of 23 ° C to 37 ° C and at 13:00, which is 

37.5 ° C, which means that it is included in the set of 

hot temperatures because it is above 37 ° C. From this 

test, it can be seen in Figure 9 as follows: 

 
Fig. 9. Graph of temperature testing at point 1 

In Figure 9, a graph of the temperature test at point 1 is 

shown, it is shown that the blue line is the air 

temperature with the X coordinate being the time the 

data was taken and the Y graph as the air temperature (° 

C). The test was carried out for 24 hours at intervals per 

20 minutes on January 22, 2020, at point 1. In this test, 

the air pressure had the lowest value, namely at 1003.97 

hPa which was recorded at 6:20 am on the 19th data 
collection. Meanwhile, the largest value, which is 

1014.98 hPa, falls at 14:40 on the 44th test. For the 

increase and decrease in pressure, the difference that 

has been obtained is not too large between tests, namely 

an average of 0.2hPa. and in the fuzzy set, fuzzy testing 

is found at the low air pressure set conditions with a 

value below 1013 hPa on January 22, 2020. From this 

test, it can be seen in Figure 10 as follows: 

 
Fig. 10. Graph of air pressure test at point 1 

In Figure 10, the graph of the air pressure test at point 1 

is shown, it is shown that the blue line is the air 
pressure with the X coordinate being the time the data 

was taken and the Y graph as air pressure (hPa). The 

test was carried out for 24 hours with a time interval of 

20 minutes on January 22, 2020, at point 1. In this test, 

the wind speed had the lowest value, namely at 0 which 

was recorded in many tests. Meanwhile, the largest 

value, which is 1.84 m / s, falls at 13:20 on the 41st test. 

For the increase and decrease in wind speed, the 

difference that has been obtained is not too large 
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between tests, namely an average of 0.3 m / s. and in 

the fuzzy set, fuzzy testing is found in the calm set 

condition with a value below 5 m / s on January 22, 

2020. From this test, it can be seen in Figure 11 as 

follows: 

 
Fig. 11. Graph of a wind speed test at point 1 

In Figure 11, the graph of the wind speed test at point 1 

is shown, it is shown that the blue line is the wind speed 

with the X coordinate being the time the data was taken 

and the Y graph as the wind speed (m / s). The test was 

carried out for 24 hours with a time interval of 20 

minutes on January 22, 2020, at point 1. In this test, the 

light intensity had the lowest value of 8 lux which was 

recorded at 1:00 and 1:20. Meanwhile, the largest 

value, which is 51745 lux, falls at 13:00 on the 39th 
test. For the increase and decrease in wind speed, the 

difference that has been obtained is not too large 

between tests, namely an average of 9452 lux. and in 

fuzzy sets, fuzzy tests are found in nighttime set 

conditions with values below 1000 lux, cloudy groups 

with values of 1000 to 30000, and bright with values 

between 30000 to 60000. From these tests, it can be 

seen in Figure 12 as follows: 

 
Fig. 12. Graph of testing light intensity at point 1 

VII. Conclusion and Discussion 

After testing and experimenting with the 

prototype portable weather station based on fuzzy logic 

(PWS), it can be concluded that the DHT22 sensor in 

measuring air temperature has an error value of 2.88% 

or ± 0.19 ° C when compared with Vaisalla HMP155, 

which is the sensor used by AWS. BMKG. The error 

value is obtained because the DHT22 sensor datasheet 

has a deviation value of ± 0.2 ° C for air temperature 

measurement; For the DHT22 sensor in measuring air 
humidity, an error value of 0.97% or ± 0.05% is 

obtained when compared with Vaisalla HMP155, which 

is the sensor used by AWS BMKG. The error value is 

obtained because the DHT22 sensor datasheet has a 

deviation value of ± 2% for measuring air humidity; 

For the BMP180 sensor in measuring air pressure, an 

error value of 0.13% or ± 0.5 hPa is obtained when 
compared with Young's 61032V, which is the sensor 

used by AWS BMKG. The error value is obtained 

because the BMP180 sensor datasheet has a deviation 

value of ± 1.5 hPa for air pressure measurement; For 

the BH1750 sensor in measuring light intensity, an 

error value of 0.072% or ± 25 lux is obtained when 

compared with a Lux Meter. The error value is obtained 

because the BH1750 sensor datasheet has a deviation 

value of ± 30 lux for measuring light intensity; For the 

cup anemometer sensor in measuring wind speed, an 

error value of 0.23% or ± 0.028 m / s is obtained when 

compared with the Vaisalla HMP155, which is the 
sensor used by AWS BMKG. The error value is 

obtained because the DHT22 sensor datasheet has a 

deviation value of ± 0.2 m / s for air temperature 

measurement; For testing the system compared to 

BMKG's AWS, the error value obtained is 0.8564%. 

The error value is still included in the tolerance value 

issued by the WMO, which should not be more than 

5%. 
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