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Particulate matters, specifically PM2.5, is widely recognized as a
significant air pollutant due to strong scientific consensus regarding
its effects on health and well-being [1]. It also has critical
connections with other key air pollutants, such as sulfur dioxide and

nitrogen dioxide. Central Asian cities often experience hazardous air - ﬂ - :
quality due to several factors, including home heating in winter, T B I
industrial emissions, vehicle traffic, frequent dust storms, and . R— ”-

g
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limited environmental regulations [2]. These sources of air pollution g
have serious health implications for residents and contribute to the PM, s concentration is negatively correlated with temperature
growing environmental challenges in the region. In this work, indicating higher pollution during colder months (residential

: : : _ heating) while showing a moderate positive correlation with
simple Machine Learning (ML) models were used to predict the humidity.
hourly concentrations of PM2.5 in Uzbekistan’s largest and most
pOpU'OUS city, Tashkent considering meteorological variables . Five Performance Metrics of Machine Learning Models
models including Linear regression, Ridge, LASSO and ensemble
models namely Random Forest, and XGBoost were compared by
taking into account, temperature, relative humidity, precipitation

and timestamp for temporal patterns capture. Ridge Regression 5.5788 10.3547 0.8354
Lasso Regression 5.4968 10.3308 0.8361

Random Forest 6.2856 12.7472 0.7505
METHQOD
XGBoost 6.2576 12.5441 (.7584

Model MAE RMSE RZ

Linear Regression 5.6227 10.4067 0.8337

this research utilized publicly available air quality data collected
from U.S. Embassy Air Quality Monitoring Station in Tashkent most balanced performance between accuracy and generalization
(indicated by a red pin on the map). The dataset comprises hourly

observations spanning from January 2023 to October 2024, Lasso regression predictions-comparison with actual values:

» Simpler regularized linear models like Lasso and Ridge offered the

providing nearly two years of continuous records. This time frame
encompasses all seasonal variations, offering a good basis for N | | | [ F= ===
capturing seasonal patterns and meteorological influences on PM,

levels. The collected data includes the following variables: PM, .
(ug/m3), Temperature (°C), Humidity (%, Precipitation (mm) and
Timestamp (used for time-series indexing ). The dataset was
subjected to essential preprocessing. Missing values in temperature .| - L a -s

and humidity were imputed using the mean of the two temporally - | | PR . ik — |
closest data points. Missing values in the PM, . were left unaltered | ) T tme(h) T
to avoid introducing artificial bias.To prepare the data for machine

learning, all numerical features were normalized using the Min-Max » LASSO presents a good balance between accuracy and
scaling technique. In addition, heating season, a binary feature interpretability

indicating whether the observation occurred during the older
months (typically November to March) was introduced to account
for elevated emissions from residential heating. The models were
evaluated based on their performance using metrics such as mean
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CONCLUSION

Five ML models were succesfully developed and used for ambiant PM,

concetrations prediction in Tashkent.

absolute error (MAE), root mean squared error (RMSE), and R?, These results suggest that Lasso, as an interpretable ML model is the best
_ \CRRs 7T = for reducing large errors and is thus more robust in capturing variations in

| Nl Folsesegie iy, g g g PM, . levels.
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