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NOx pollution in Bucharest, Romania

hv
Nitrogen oxides (NOx = NO + NO,) significantly contribute to tropospheric pollution. NOx are precursors to ozone (O;) and particulate matter O3 O,
which are the main components of photochemical smog. These pollutants threaten human health, agriculture, and overall air quality.
Combustion of fuels
Bucharest, the largest city in Romania, releases significant anthropogenic NOX from power plants, traffic, indusjcries,.an.d other human activities, Lightning » NO NOZ
and is surrounded by rural areas. Seasonal changes affect NOx photochemistry and both anthropogenic and soil emissions.
Microbial processes >_<
Objective: Use (1) in situ surface concentration data from the RNMCA network and (2) high-resolution airborne column measurements of in soils
SWING+ to evaluate TROPOMI nitrogen dioxide (NO,) and the capability of the WRF-chem model to accurately capture the spatial and temporal 03/HO2/RO; 02/0H/RO
variations of N02 abundances, in an understudied environment. Flg 71 : Production and photochemicalcyc[e of NOx Species.
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Fig. 2 : Outer (top) and inner (bottom) e BASE: using CAMS-REG v4.2. Product of Concentrations of NO, tropospheric RPRO NO,
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Evaluation of the WRF-Chem model
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Fig. 4 : Evaluation of the WRF-Chem model against measurements from RNMCA (left), SWING+ (center), and TROPOMI (right). In each cell, we present the temporal/spatial average of NO, concentration/column for each data set, and the coefficient of
determination R?between the data sets. For measurements from the RNMCA network, we provide averaged values from the five stations with metrics calculated using daytime data from the second day.

Validation of TROPOMI Results and outlook
-“ The plumes of NO, emanating from Bucharest are well-captured by WRF-Chem.

SWING+ 3.3 x1015 R*=10.90 TROPOMI 3.3 x10"®  x10% : 11/11 3.9x1015 3 3x1015 0.92
o 05/01 3.9x1015 2.9x1075 0.59 The model's performance varies by date, sometimes underestimating or
44.6° 7 23/08 3.3x1015 3.3x1015 0.90 overestimating observations.
44.5°1 E 30/06 3.7x1075 2.9x1015 0.81 » Explore the impact of modifications to the CAMS-REG inventory.
44 .4° |
44.3°2q> zf,) I: Differences in instrument acquisition time and WRF-Chem vs TROPOMI indicates low modelled NO, levels outside the city.
25.8°  26.0° 262°  26.4° 25.8°  26.0° 26.2°  26.4° 2 vertical sensitivity introduce representation errors » Review the sources of NOx in rural areas (soil, lightning).
! that affect validation. This can be addressed by
using WRF-Chem as an intercomparison platform  Improving the model's performance will allow us to validate TROPOMI against
Fig. 5 : SWING+ (left) and TROPOMI (right) NO, columns on 28/03/2022. (Poraicu et al., 2023). SWING+ with fewer representation errors.
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