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PARTICULATE MATTER PM,.
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o 0.1um particle deposited in the alveolar region e 1um particle generated in the bronchioles
@ 2.5um particle deposited in the lung ® 5um particle generated in the larynx

® 10um particle deposited in the mouth ® 50um particle generated in the mouth




OBJETIVE

This study aims to analyze maritime traffic's etfect on air quality
through multiple regression analysis using recurrent neural networks
(RNN), allowing to forecast the daily concentration of PM, s.



STUDY AREA
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Descriptive Statistics Of Particulate Matter (PM,, PM, . And PM,,) Monitored For A

Period Of 9 Months in Tampico Tamaulipas In ug/m?

Median IQR Max Min Median IQR Max Min Median IQR Max Min

January* 12.77 8.55 24.92 3.23 17.58 13.3 35.62 3.93 21.45 6.1 4229 4.7

2021

L

May 12.65 105 2944 591 17.18 153 4253 736 1977 167 5143 8.7l
m 9.4 495 2698 1.91 12.01 6.83  39.66 2.5 15 821 4839 347
9.77 563 2215 257 1274 884 319l 3.13 1412 108 3746  3.93
m 10.58 403 2683  3.52 1359  6.15 39.7 427 1525 671 4806 5.
10.39 10.4 23 2.14 134l 145 3539 2.7 1494 152 4143 35|
10.79 8.41 31.16 3.4 1339 131 4644 463 14.95 151 5694 6.08
8.485 5.7 2635 29I 1122 822 3768 334  13.14 975 4449 387
17.06 8.65 34.6 457 24.56 4.1 5197 593 2935 I8l 6336 7.7
S



Descriptive Statistics Of gases (CO and O;) Monitored For A Period Of 9 Months

Tampico Tamaulipas In ug/m?

T T coeem o em)
R

P Median  IQR Max  Min Median IQ Max Min
.0l 022 122 058 0.0200 0.0000 0.02 0.02
125 027 1.66 0.48 0.0200 0.0000 0.02 0.01
uly 099 027 128 0.73 0.0200 0.0000 0.02 0.02
132 02 187 0.99 0.0200 0.0000 0.02 0.02
September 121 028 158 09 0.0200 0.0018 0.02 0.017
October 121 0.9 141 1.05 0.0234 0.0034 0.03 0.0148
November 145 0.6 1.68 1.3 0.0090 0.0021 0.02 0.0015
December 145 ol 1.6l 1.2 0.0068 0.0035 0.0095 0.0001
anuary 135 0.5 145 1.2 0.0100 0.0000 0.02 0.01




Correlation Matrix Or Air Pollutants, Meteorological Variables, And Daily Cargo Ship (CS)
And Petrol Tankers (PT) Arrivals
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Prediction Accuracy Comparison Between Actual And Predicted Data (Blue Line:

Original Values, Red Line: Predicted Values).
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CONCLUSIONS

* Correlation coefficient analysis confirmed a very high relationship between the three
types of particulate matter.

* CO air pullutnat presents a high negative association with relative humidity.

* Cargo ships show a moderate negative relationship with PM,, PM, , PM,,, and CO.

* The petroleum tankers have a moderately negative relationship with CO (r=-0.60).

* Linear regression analysis generated by the RNN prediction model obtains acceptable
RMSE and MAE values.

* High MAPE metric, the daily prediction of PM, . concentration should be considered
with performance and accuracy moderate.






