Abstract
[bookmark: _gjdgxs]   In order to investigate the correlation between PM2.5 and various factors in the air in the Keelung area in winter, the Arduino development version was used to make the air box to observe the value of PM2.5, and the original data and standardized data were used to compare the air condition. The value of the factor is to explore whether thePM2.5 in the Keelung region will change due to environmental factors, and then determine the scope of influence according to the change of the situation. The comprehensive analysis will assess whether the source of PM2.5 in the Keelung region is from overseas or It is the impact of domestic activities.
[bookmark: _30j0zll]   The results show that the PM2.5 in winter in Keelung has different degrees of relationship with temperature factors such as temperature, humidity, rainfall, and wind direction. According to the relationship between wind direction, rainfall, and PM2.5, it can be judged whether it is from overseas pollution. This experiment gives us a better understanding of the impact of special geographical conditions in the northeast corner of Keelung on PM2.5 pollution and it’s sources.
[bookmark: _1fob9te]
[bookmark: _3znysh7]( Keywords: PM2.5, Arduino, Air Factor)
[bookmark: _2et92p0]
[bookmark: _tyjcwt]1.Research motivation
[bookmark: _3dy6vkm]In recent years, global warming has become increasingly serious, leading to many serious changes in the global environment. Among them, the pollution of airborne particles can be said to be the first harm. Because the Keelung area has been affected by rainfall for many years, the data value of PM2.5 is slightly lower than that of other parts of Taiwan. However, it is located at the northernmost tip of Taiwan. The Keelung in winter is affected by the northeast monsoon and is a good source for overseas input. The gateway city, therefore, we want to explore the correlation between PM2.5 and our environmental wind field, temperature, humidity, and rainfall, find out the changes in PM2.5 concentration at different factors to determine the impact of pollution in our territory. Or caused by overseas transmission.

2. Research purposes
[bookmark: _2s8eyo1]a. Observing the data of the Keelung station
[bookmark: _17dp8vu][bookmark: _3rdcrjn]b. Analysis of data from the Environmental Protection Agency's(EPA’s) station and self-made air box observations
[bookmark: _26in1rg]c. Analysis of the correlation between Keelung air factor and PM2.5
[bookmark: _lnxbz9]   (1) Exploring the direction of wind and PM2.5
[bookmark: _35nkun2]   (2) Exploring the relationship between rainfall and PM2.5
[bookmark: _1ksv4uv]   (3) Exploring the relationship between temperature and PM2.5
[bookmark: _44sinio]   (4) Exploring the relationship between humidity and PM2.5
[bookmark: _2jxsxqh]   (5) Photographing visibility photo analysis and air factor correlation
[bookmark: _z337ya]
[bookmark: _3j2qqm3]3.Research equipment 
[bookmark: _1y810tw]a.software program:
[bookmark: _4i7ojhp]   (1) Excel: Organize data.
[bookmark: _2xcytpi]   (2) Little painter: screenshot, cropping pictures, drawing.
[bookmark: _1ci93xb]   (3) Fritzing: draw a wiring diagram of the homemade air box.
[bookmark: _3whwml4]   (4) Google Map: draw the location of each station.
[bookmark: _2bn6wsx]   (5) Arduino: Design program.
[bookmark: _qsh70q]   (6) Word: Produce a description of the work.
[bookmark: _3as4poj]b.Observation equipment
[bookmark: _1pxezwc]         In this study, a total of three self-made observation stations were set up. Table 1 shows all the equipment parts used in this study in triplicate and placed in three observation sites of A, B, and C respectively.
[bookmark: _49x2ik5]    
[bookmark: _2p2csry]   Table 1　Observation equipment list
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	PM2.5  sensor
	Breadboard power supply module
	Arduino MEGA board

	[image: https://lh5.googleusercontent.com/LG4Iz5cI8iTFmCfYMRd_NQD_a8MijfZgcf8K8fOnuEsbf5NXQiED_aAdn1UPMNloI5wb_YjFX2TJOjiuL1ae-_e7mOINEVXEmsfmrH-gtAaKGZ0Ubk4e2xWnbzeWNJsmWC4EcssZvtxmmwiL0Q]
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	Breadboard
	Arduino development board USB cable
	DS1307 time module
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	LCD display LCD1602
	SD memory card module
	Temperature and humidity module



c. Airbox wiring location map:
  
 We made it out using Fritzing drawing software, including the placement of
 our modules and the wiring pins.
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  Figure 1            

4.Research process or method

a.Foreword:
      It is mentioned in the literature that when the wind speed is low, high temperature may cause the increase of air pollutant volatilization, accelerate the photochemical reaction, and increase the concentration of PM2.5 (中央研究院，2017). In addition, the concentration of PM2.5 in specific regions is susceptible to wind direction. The effects of wind speed, precipitation and humidity will also vary. For example, when the north winds in the Kinmen area, the value of PM2.5 will be high, so the value of  PM2.5 in winter (northeast wind) is generally high. It is understood that the Kinmen area is mainly affected by overseas sources. (金門縣科展，民96), and high of the data is in Taiwan is the Keelung City, PM2.5  is polluted by overseas countries up to 63% of the city, cause to the city's overseas pollution the highest (see Table 2) (余國賓，2018 ).


Table 2  Domestic primary, derivative and overseas transmission contribution tables 
                of municipalities, counties, and cities
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  b.experimental design:
   (1) Comparing with the EPA’s information
We first designed the Arduino instrument to observe the suspended particles, temperature and humidity, and set an observation every 15 minutes.
After that, we will find relevant trends from the data and use the EPA ,  Central Meteorological Administration and Keelung City respectively.
The information of the weather station in the Anle High School assists in the availability of our observations.
1. Observation time 2/12-3/27 days (six weeks).
         2. The location of the Arduino observer is shown in Table 3.
   (2). Observation location:
         1. When the LCD screen is offline (about 5 seconds), the power is turned off,             and the system is closed. Then take off  the SD card uses the card reader to copy the text file (test.txt) to the computer, and open the text file with EXCEL to make use of it. The "space" separation setting converts the text data into fields in EXCEL. 
         2. After reformatting the memory card (using FAT or FAT32 format, not NTFS
             format), insert it back into Arduino. After reconnecting the power, record the  
             new Arduino

Table3  Self-made air box station list   
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	Station A:　An Yi Road, 
Anle District, Keelung City
	Station B:　Xinfeng Street, Zhongzheng District, Keelung City
	Station C:　Fuxing Street, Renai District, Keelung City


              
c.Research process: Figure 2 is the flow chart of this study.

 Figure 2
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Analysis chart

Problems and discussions

Verification conclusion




d. research methods
  (1) Data collection
      (a). Internet access to the EPD and the Central Meteorological Administration
        (a1) Find  PM2.5, rainfall, humidity, and wind direction per hour in the station  
             data.
        (a2) Use the value found to make a chart to see the correlation (hilly terrain).
      (b) Define the value of the chart
        (b1) The data is measured per hour (in original is per 15 minutes).
        (b2) Except for the data of NA, and the exact value is not regarded as 0 (Example: # indicates that the instrument check is invalid value * indicates that the program check is invalid, X indicates that the manual check is invalid, A refers to the instrument. The invalid value NR generated by the suspected fault the alarm indicates no rain).
      (c) The relative positions of the various stations in Keelung and each of  the stations in the study
         We use "Google Map" to map the location of all stations used in this study  (see Figure 3, Table 4), and we can see the relative position of the self-made airbox and the reference station. (The final decision is not to use the information of the Peng Jiayu station)
      (d) Place the homemade airbox at the A, B, and C positions of the station, start the  test and collect the data required for the study.
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 Figure 3  Location of each station in Keelung




Table 4 Reference station aerial view and altitude list
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	Central Weather Bureau
Keelung Island Station 
Altitude: 99m
	Keelung City Anle High School Station
Altitude: 66m
	Keelung Environmental Protection Agency Station
Altitude: 17m
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	Central Weather Bureau Peng Jia Island
Station Altitude: 86m
	Keelung Central Meteorological Bureau Station
Altitude: 26.7m

	



        
   (2) Analysis chart  
        (a) Calculate the average and standard deviation of all observation data of the 
            respective stations.
        (b) Calculate the number of rains and no rains at the reference station.
 (c) Analysis of the relationship between rainfall delay and PM2.5 Definition: The average hourly value is greater than or equal to 50 for a bright yellow light
 (d) Define the wind direction with 16 azimuth angles, and use 16 azimuths and  
     self-made function to calculate the wind direction value by 22.5°.Calculate the ratio of the latter item of the hourly PM2.5  to the previous item, and determine whether it is affected by rainfall and has a self-cleaning effect.
 (e) Calculate the correlation coefficient between  PM2.5 and temperature and 
     the humidity of each station.
 (f) Standardize the raw data of  PM2.5 at each station to observe the difference 
     between the three stations.
(3) Drawing a chart
(a) Draw a plot of the original data of the  PM2.5 of the Environmental Protection Agency and the original data of temperature, humidity, and rainfall.
(b) Draw a plot of  PM2.5 for the three stations and the original data for temperature, 
humidity, and rainfall.
(c) Draw a line chart of the standardized data of the  PM2.5 of the three stations.
(d) Draw a radar chart of the wind direction of the three stations.
(e) Draw the ratio of the PM2.5 of the three stations and the line chart of the rainfall data.
(f) Draw a map of  PM2.5 and wind direction and rainfall data from the three stations.
(g) Make a list of basic statistics for the three stations.
(h) Make a list of correlation coefficients between  PM2.5 and temperature and humidity for the three stations.

      
 5.Research results

a. Observing the data of the Keelung station
   (1)     It can be seen from Fig. 4 that the temperature change of the Keelung station in February is not large, and the correlation between PM2.5 and temperature is not obvious, but when  PM2.5 rises, the temperature is slightly increased; It can be seen that the temperature fluctuation of the Keelung station in March is more obvious, and the curve of PM2.5 and temperature shows the same situation of the same rise and fall. However, from Fig. 5, it was found that during the special period, around March 7th, PM2.5 was obviously high but the temperature did not rise significantly.

[image: https://lh3.googleusercontent.com/LRoGT-fdxzMHLI-51e5hei-ErSAY4zOAtjcot9yhWEDWT6Qi0jtJllnreb973IxdCrYfYjiPZylbGnkI-ksiuJJKLWnunjdh4iov0Ub2piICctbEysBFwlwMI2ywkdwaWFPyBJEZ]
Figure 4　   The relationship between PM2.5 and temperature of the Environmental Protection Agency Keelung Station in February 2019
[image: https://lh3.googleusercontent.com/akVgvuxZqo3G0PUBQlcIZx59SV211sYRvYTaDNrGmV0Md0e7i-5lS8HkXU7MrfYMMpJtSUUPqWYpEA21Luk2qB4MN1B47ZBhUhJ5EeWYumCVMKIPAnnlD3MHWv3irnbKJIC4a4zi]
Figure 5　 Relationship between PM2.5 and temperature of the Environmental Protection Agency Keelung Station in March 2019

   (2)    It can be seen from Fig. 6 and Fig. 7 that PM2.5 will be reduced 1 to 2 hours after the occurrence of rainfall at the Keelung station. However, it can be seen from Fig. 6 and Fig. 7 that there are two cases where there is no decrease in  PM2.5  after rain, and the occurrence interval is around February 24 and March 7.
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Figure 6　 Relationship between PM2.5 and rainfall in the February 2019 of the Environmental Protection Agency's Keelung Station
[image: https://lh6.googleusercontent.com/4BxChOTtTuj5Ayy5enBxXYILZMnm3hMMuTki4KeUf28r5iSQFYEK9yxjIr6zlct_WWdzYj5YcM-Pb6Rc3iDXivE74sovdXQ8WT7O6ZArnSnC27V_DowMjfnXv00yL6t2SQ7ScK3Z]
Figure 7　 Relationship between  PM2.5 and rainfall in the 2019 March of the Environmental Protection Agency's Keelung Station

(3)   It can be seen from Fig. 8 that when the humidity of the Keelung station is not changed greatly in February, the humidity is slightly decreased when the PM2.5 rises; the humidity of the Keelung station in March is shown in Figure 9. The change is more obvious, and more data shows that when the PM2.5 rises, the humidity is also slightly lower.
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Figure 8 Environmental Protection Agency Keelung Station February 2019 PM2.5 and humidity relationship diagram
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Figure 9   Relationship betweenPM2.5 and humidity of the Environmental Protection Agency Keelung Station in March 2019


b. Analysis of data from the Environmental Protection Agency's station and self-made 
    air box observations
    (1) Figure 10 to Figure 12 are comparisons between the C station and the EPA because the distance between the two is close to that of other stations. The correlation coefficient of the PM2.5 data of the effective data of the Environmental Protection Agency's Keelung Station and the C Station is 0.59821965, showing a moderate positive correlation, indicating that the Keelung station data has a linear relationship with the C station. It can also be seen in Figure 8. The data of the two groups have the same corresponding curve; the correlation coefficient between the temperature of the Kelon station and the C station of the Environmental Protection Agency is 0.940067, which is highly positively correlated, the value of the C station is high; the humidity trend is wide, the EPA The correlation coefficient between the temperature of the Keelung station and the C station is 0.196715, showing a low positive correlation. It may be that the position of the airbox of the EPA station relative to the C station is more susceptible to dry cold wind, resulting in different humidity trends. It can be seen that PM2.5 , temperature, and humidity are positively correlated. Therefore, we quote the rainfall data of the Environmental Protection Agency's Keelung Station as the reference data for the C station.

   (2)  The most consistent time for the PM2.5 trend was from March 6th to March 7th.There were no large-scale domestic activities on the day, and it was inferred that it was affected by overseas pollution. The data from March 14 to March 22 of the C station was unfortunately lost.
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Figure 10 Comparison of PM2.5 between the Environmental Protection Agency's Keelung Station and C Station
[image: https://lh3.googleusercontent.com/RWlcvTFEhh56X1aPzMRIKPnXwSkTXvDQZqUkbTvjeQnaL5nt7u7t-GWxfYEmU_SRbMRzsmZv5_3rcBULD_zAdHVrvY6wrB2KasYIYeEcOtNI_u5hATKemmkY5Auf0_27ofv4BLTN]
Figure 11   Comparison of humidity between the Keelung station and the C station of the Environmental Protection Agency
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Figure 12  Comparison of temperature between the Keelung station and the C station of the Environmental Protection Agency

c. Observing the correlation between Keelung air factor and PM2.5 

(1) Figure 13 shows the value ofPM2.5 measured by the self-made air box at the three stations A, B and C during the observation period. It can be seen that the trend of PM2.5 at the three stations A, B and C is close, but there is There will still be high differences, which may be caused by terrain, wind direction, rainfall, and other factors, which may be natural or artificial.
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Figure 13    A, B, C station PM2.5 trend chart (A: blue, B: orange, C: gray)

[bookmark: _GoBack]
 (2) Table 5 is a basic statistical list of the measured data of the self-made air box        at the A, B, and C stations during the observation period. The rainfall data of the A station refers to the central information of the Keelung City Anle High School Station and the B station. The rainfall data of the Keelung Station and the C station of the Meteorological Bureau are referred to the Keelung Station of the Environmental Protection Agency. The total rainfall hours are summed by the number of rainfall observations in the number of valid observations of the A, B and C stations. The average rainfall is the average when there is rainfall; Table 6 is a list of the correlation coefficient between PM2.5 and temperature and humidity of the data measured by the self-made air box at the A, B, and C stations during the observation period.

Table 5   List of basic statistical data of stations
	
	Station A
	Station B
	Station C

	
	average value
	Standard deviation
	average value
	Standard deviation
	average value
	Standard deviation

	PM2.5(μm)
	39.8352
	24.3189
	39.5204
	28.3435
	42.9005
	25.7864

	humidity(%)
	90.4481
	9.4145
	 92.7914
	1.2654
	92.52
	2.3915

	temperature(°C)
	17.8646
	3.1055
	18.8307
	6.4992
	18.19
	2.5402

	rainfall(mm)
	0.4884
	
	1.1746
	
	2.051
	

	Effective number of documents
	772
	772
	913
	913
	1106
	1106

	Total rainfall hours

	289
	
	166
	
	206
	



Table 6   List of correlation coefficients between PM2.5 and temperature and humidity at each station
	
	Station A
	Station B
	Station C

	PM2.5 and temperature
	0.3151
	0.0782
	-0.0901

	PM2.5 and humidity
	0.0162
	0.2215
	-0.0121



(3) According to Table 6, it can be found that PM2.5 has little relationship with humidity. According to Fig. 14, it can be seen that the relationship between humidity and PM2.5 is in accordance with Table 6. It can be seen that PM2.5 will also increase when the humidity rises; Figure 15 shows that the relationship between PM2.5 and humidity is low. Correlation; Figure 16 is suspected because of the large disturbance caused by terrain and human factors, and the data is less complete, the humidity does not change much, so the relationship between PM2.5 and humidity is not seen.
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Figure 14     Diagram of PM2.5 and humidity in station A
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Figure 15      B station PM2.5 and humidity diagram
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Figure 16 C stationPM2.5 and humidity relationship diagram

(4) It can be seen from Fig. 17, Fig. 18, Fig. 19 that PM2.5 will drop significantly 
when there is rainfall. According to Fig. 17, it can be seen that when it rains, the value of PM2.5 will decrease, which can be found from the red circle. However, due to a large number of data damage, it cannot be well-explained thatPM2.5 has an opposite trend to rainfall; Figure 18 shows that PM2.5 has an opposite trend to rainfall (compared to Figure 17); according to Figure 19, it can be seen that PM2.5 will plummet when it rains, but the same data has faults and there are not many observations.
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Figure 17 Diagram of PM2.5 and rainfall in A station 
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Figure 18 Diagram of PM2.5 and rainfall in B station 
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Figure 19  Relationship betweenPM2.5 and rainfall in C station

(5) The station B data is relatively complete, and the number of available data is the most, so the station B PM2.5 ratio (the latter item except the previous item) is used. The material and rainfall are drawn. When it rains, the PM2.5 ratio will decrease from greater than 1 to less than 1, the ratio map is more obvious than the original data map.

Green line: PM2.5 ratio Blue line: rainfall 
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Figure 20 B station PM2.5 ratio, rainfall


(6) According to Fig. 21, Fig. 22, Fig. 23, it can be found that the value of PM2.5 increases with the increase of temperature, and the trend is quite obvious. The C station is consistent with the Environmental Protection Agency's Keelung station and the C station is similar to the A and B stations. There is little difference in temperature between different places.

Orange: Temperature Blue: PM2.5
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Figure 21 A station PM2.5and temperature diagram
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Figure 22 Diagram of B station temperature and PM2.5
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Figure 23 Relationship betweenPM2.5 and temperature in C station

(7)  It can be seen from Fig. 24 and Fig. 25 that the PM2.5 value is also related to the wind direction. When the PM2.5 rises, almost all of the north wind or the northeast wind blows. In Figure 24, it can be clearly seen that thePM2.5 value does not fall and rises when it rains from 3/6 to 3/10. In the northerly winds, Keelung did not have any activities that would cause air pollution, so it was decided that the time was overseas pollution.

Green line: PM2.5, yellow line: rainfall, blue point: wind direction
[image: https://lh3.googleusercontent.com/JUeEnEmOyDUga4sOeh4RqA3PgP2-fQ_TyL_pfdNyUHwB7SgxWG3Tx2QTiRWuPUruLTRCo02b2qK4V24jYK5ZXkM_QDkFWKT6ua1KggBYFUNKs06FG1vZXz604LFdpnkSZ5xr4vSd]
Figure 24 Diagram of PM2.5, rainfall and wind direction at station B

[image: https://lh4.googleusercontent.com/kpAK-JATowmXovWrKw3F0V2d7qnJEa-LpZODdVhR_YTaaLkxEqDiH1MlW4uDAANLLgmjK_UHbSTpfVEj1QSSDIXy6s2yVgAkuH_8v_IlYi9SBfdSzAzSePKWES9tgB-ekeh5lDff]
Figure 25 Relationship between PM2.5, rainfall and wind direction at C station

(8) Standardized map of A, B and C stations Figures 26, 27, and 28 show that there are differences between the three stations, which may be caused by terrain, wind direction, and others. There are differences, but it can be seen that in the same environmental field, the PM2.5 value trend is about the same. If you increase the station, you can reduce it. Less PM2.5 difference.
[image: https://lh6.googleusercontent.com/MbZTaKjbvaYc7U_pgoHKX4WomAbx5DzZaNAHP-0EJuwWJAsYAgnhQeXme22IYZhvkmfTbxD5djsrQUJjq32Zn2UdIU8mhS4bYfsSy3jQrAnX81qFfrzUN7U9AGj8tJ-EbsnEPnY7]
Figure 26 Standardized value ofPM2.5 value at station A

Blue line: PM2.5 table normalization value, orange line: Y=0 standard
[image: https://lh6.googleusercontent.com/uqpcSQao000S-o51XV6TZAHxh98NkGYsKZsFQQ6sW1CyUmvAlm0GWbO9c8cBj8AAzBHl9E6Iso_HqL-q-1_UG9BRolnnvpaGonWuUjT5cGWFo0f9dDcqYI7jMQVw9Wm_9DD6r7eT]
Figure 27 Normalized value of  PM2.5 value of station B
[image: ]
Figure 28 Standardized value of PM2.5 value of C station

d. analyze the correlation between the visibility of the captured image and the null 　　factor We will divide the visibility into 1KM, 6KM, 9KM, 1KM for Guanghua National House, and 6KM for Keelung City Funeral Hall. The bone tower and 9KM are the Wufenshan meteorological radar station, which is used to judge the weather of the day, compared with the PM2.5 at that time. However, visibility is easily affected by weather factors such as humidity and cloudiness at the time.

Table 7 7:00 visibility list of 2019.1.11-2019.3.20
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1. Figure 29 shows the weather factor relationship diagram for the upper photographing time.
[image: https://lh4.googleusercontent.com/BuUia6tM5v91PdojwjoUK-HTHFCpCy4RoyxHdqhs2BG5QedaY5K4Pz-rDGsMXbp_hYWpvju298J0eXNGwjlCrbHt9CKfhC8aBnFOdQ4V28tSiPlh0Ew6M-WpxPX-EG1lbmHZN6Kg]
Figure 29 7:00 am weather factor relationship diagram

(1) It can be seen from Table 8 that the PM2.5 of 2/10 and 3/2 are still low, but the humidity is very high, and the PM2.5 value of 1/23 is compared with the other two days are high, but the humidity is very low, but the visibility is much better than the other two days. The comparison can be found that low visibility is likely to be caused by humidity.

Table 8 Photographed from January to March, when the air factor is a special value of visibility
	


chart
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	[image: ]
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	date
	1/23
	2/10
	3/2

	PM2.5
	32(μm)
	2(μm)
	18(μm)

	temperature(°C)
	14.4(°C)
	14.8(°C)
	18.7(°C)

	humidity
	67(%)
	99(%)
	99(%)

	rainfall
	0(mm)
	2(mm)
	0(mm)



6. discussion

a. Because the observation of PM2.5 must consider precipitation, we took the station from the nearby meteorological bureau and found that if the distance is far away, precipitation and the relationship of PM2.5 removal is small. But the closer the distance is, the better the relationship between precipitation is clear. When it rains, in the air humidity will decrease first, causing PM2.5 to rise and rise. Basically, after 1-2 hours, the ratio of PM2.5 will be obvious decline. The downward trend is positively related to the amount of rainfall. The PM2.5 ratio will rise first in the rain.
b. When blowing north wind or northeast wind, the PM2.5 value will increase. If there is an exception to the above discussion, and it just happens to blow the north wind, In the northeast wind, it can be inferred that the PM2.5 value at the time was more serious. (Example: March 6 - March 10)
c. With the increase in precipitation on March 7, the PM2.5 value continued to rise, even reaching the highest level at 14 o'clock in the afternoon. Second only to Wanli Station. At this time, the wind direction is mainly north wind, which is obviously from overseas areas. In the future, we can explore the Keelung area. When blowing north wind, by the change of PM2.5 in Keelung area, it is speculated that factors that may affect the air quality in Keelung area come or come. source.
d. the number of wind direction of A, B, C three stations, A and B stations are mostly north wind, northeast easterly wind, but the C survey station wind source is significantly more for the east wind. It can be seen from Figure 31 that the EPA is at the foot of the mountain, and both the north wind and the northeast easterly winds are blocked by the mountains.
[image: ]

Figure 30 Radar diagram of the wind direction of the three stations
[image: ]
Figure 31 Station C and EPA Location Map

e. The PM2.5 observer we have prepared can only measure PM2.5, and then prepare a temperature and humidity sensor. The reason is these instruments. It is easier to short-circuit the fault, causing the data to be interrupted. If an instrument fails, at least other data can continue. Measurements, not all three data are not available.
f. According to the average value of PM2.5 of "Table 5", the C value of the station is significantly higher than the stations A and B, and the station C is located in the urban area of Keelung. The urban PM2.5 value is significantly higher than the seaside and mountainous areas. It is recommended to put more PM2.5 stations in the urban area, and better measure the urban PM2.5 number. Value.
g. According to Figure 32, it can be found that the pollution in Keelung City comes from:
        (a) Foreign source pollution brought by the northeast monsoon
        (b) Concord Power Plant
        (c) Keelung Port
        (d) Badouzi Fishing Port has been to Dawulun Fishing Port

[image: ]
Figure 32 Source of air pollution in Keelung City

7. conclusion

a. the PM2.5 value and the rainfall are slightly opposite.
b. PM2.5 value and humidity will have different trends due to terrain and human factors.
c. the PM2.5 value and the temperature become slightly the same trend.
d. When Keelung blows northeast wind and north wind, the PM2.5 value will increase.
e. By means of wind direction, rainfall and temperature, it can be inferred that PM2.5 of No. 3/6-3/10 is an external source pollution.
f. Because the self-made air box is prone to short circuit or malfunction due to human factors or other factors, it is recommended to set up an air box or PM2.5 stations to ensure data integrity.
g. The PM2.5 values of the A, B, and C stations mentioned above are the same, but the trends are roughly the same from Figure 29 to Figure 31, but there are still differences, so it is recommended to set up an air box or PM2.5 station to make it clearer the trend of Keelung PM2.5. Potential.
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