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Introduction Objective
Ultrafine particles (UFP; <100 nm) are urban air pollutants mainly emitted by VNI % Compare spatial and temporal patterns of hourly UFP
combustion sources including traffic, residential heating, and industry. Their T i concentrations across urban-background and traffic-
small size enables deep respiratory deposition and possible entry into the Utafineparices influenced sites in Berlin.
bloodstream, raising concerns about adverse health effects. Particle number i = < Characterise diurnal and weekly variability in UFP.
concentration (PNC) characterizes UFP exposure, yet long-term monitoring ”-"ep“;jh‘;': C°a';eh:j:‘des % Evaluate relationships between UFP, regulatory
remains limited. This study compares UFP at urban-background and traffic- | pollutants, LDSA, and meteorological conditions.
influenced Berlin sites and examines associations with regulatory pollutants, Figure 1. Size comparison of UFPs % Develop site-specific statistical and machine-learning
Lung deposited surface area (LDSA), and meteorology. ‘(’mzf:"aenz”g I\;:jrse particulate matter models to assess predictors of hourly UFP.

Study Area Methodology
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Preliminary Results
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i Table 1. Performance of UFP prediction models across sites
MOdE"lng Model RMSE (cm-3) MAE (cm-3) R2
. . . . . . . Ridge - _____________________ ' _____________________ -
% LightGBM outperforms Random Forest across all sites, capturing nonlinear UFP relationships more effectively. Random Forest [N 3648 Y
s LDSA is the dominant predictor at TR1Tand TR2, while BLH is most important at UBT1. Li%l);GBM g,igg eé,sgz;? %ng;l
. . . . . . . . .re idge . | , | -0.
* NO, and NO, are important secondary predictors, indicating combustion-related influences on UFP variability. Random Forest INL MR T R L
“ Wind direction influences UFP predictions at all sites, especially TR1, highlighting directional source effects. LightGBM 5,514 4,525 0.47
. : : : : Ridge ...6021 . 4016 o -043
“* Hour of day contributes notably at TR2 and UB1, reflecting recurring diurnal patterns. Random Forest 4029 2’813 036
LightGBM | 3856 2647 | 041
TR1: Random Forest TR1: LightGBM TR2: Random Forest TR2: LightGBM UB1: Random Forest UB1: LightGBM
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Figure 6. Permutation feature importance for UFP models at TR1, TR2, and UB1 where bars show the increase in test RMSE after feature permutation.

Summary and Outlook

“ Preliminary results show clear site-specific UFP variability: LDSA dominates predictions at TR1/TR2, whereas atmospheric mixing (BLH) is more influential at UBT.
» LightGBM provides the best predictive performance across sites, while pollutant, and meteorological variables provide complementary information on UFP variability.
» Net4Cities monitoring through 2027 will enable robust seasonal analysis; future modelling will incorporate traffic-count data to improve interpretation of local influences.
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