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METHODS PRELIMINARY RESULTS (Work in progress)
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This research aims to identify pollutant sources using backward Station CAMS 41 analysis trajectories for CAMS-41

trajectories and dispersion simulated with the Hybrid Single-Particle Lagrangian Integrated _

Trajectory model (HYSPLIT), developed by NOAA’s Air Resources Laboratory, in the El Paso region Usf °df HRRR Meteorological Trale‘;t°"r3"_frﬁq“3“|°y
for 2024. The source-receptor analysis focuses on high PM:.s events (>35ug/m?), based on data H‘\)(SSI‘_'IQT model evaluation @ M 2P° O{P“;Ig ]a" oW
collected by the Texas Commission of Environmental Quality (TCEQ). Uncertainties in the analysis — e -

are characterized in a number of ways, including: (a) evaluation of the meteorological data used to da'ia from @

drive the HYSPLIT by comparison against meteorological observations in the region; and CAMS 41
(b) evaluating the sensitivity of results to different model inputs and configurations (e.g.,
meteorological data, starting height, etc) On February 28 2024, a maximum daily value of PM2.s of
111.9ug/m? was registered, and a simulation was also performed with a computationally efficient Figure 10. Simulated vs measured metereological data in the Chamizal station
particulate matter source apportionment algorithm (Particulate Source Apportionment Technology, Table 1. Met Data for trajectories \ in E] Paso.fc the WRF dataset; (a) wind direction and (b) wind speed.
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Figure 4. Flux diagram of the study
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igure 5. Map with points of interest. : oA UM . g Figure 11 present trajectory frequency maps or samples characterlzed by low IC/BC & Regional Emiss Contr to EIPaso PPA Concen(%) IC/BC & diff Emiss types Contr to EIPaso PPA Concen(%)
TCEQ Station AMS 41 (black star), wildfires (red), industrial Figure 7. TCEQ Station CAMS 41, in Chamlzal El and high concentrations of PM:.s. Regions in blue denote the most frequent air gl 20240220180TC 20240228180TS
facilities (orange), ports of entry (green). Paso. EPA site number 48-141-0044. mass trajectories, while regions in orange indicate less frequent trajectories
| over a 48-hour period, based on back-trajectory analysis to the Chamizal
P February-March, 2024 T Near Surface Smoke (ugim° ), 0m Wind (ki Station (CAMS 41) in EI Paso, TX. For the event on February 28 2024, air
mass trajectories corresponding to PM2.s concentrations exceeding
35ug/m? predominantly originated from the southwest (SW) of El Paso.
Additionally, trajectories associated with [PM2.s] above 35ug/m? also
indicate air masses originating from the southwest (SW), northwest 40
(NW), and northeast (NE) of El Paso. Figures 12, 13 and 14 show the
the dispersion from a wildfire, a cement plant and a port of entry on
Figure 2. Sources of pollution in El Paso, TX. 3 A P Feb 28 at 11em passing through 3CAMS 4t Station.in El Paso. The
The pollution sources in El Paso, are the industries, the ports of entry, mining | O SRR concentrations show unitimass® for maximum heights ot 1000m. ) o
operations in El Paso and in other states, soil erosion. | 1 5t Flgur.e.15 a and.b show the Irtltlal conditions over.the boundary _ —— _
20-Feb 23-Feb 24-Feb 25-Feb  26-Feb Daz:-Feb 26-Feb 20-Feb 1-Mar  2-Mar  3-Mar e —— contidions for different emissions of anthropogenic secondary Figure 13. Percerttage distribution of modeled E.I .Pase I-’I.VIz.s for PPA (antttropogetnc_
_ organic aerosol concentrations sources in El Paso, TX for secondary organic aerosol); (a) Boundary condition, initial condition, various emissions
originated from different places, and (b) different type of emission.
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Figure 8. PM:.s values in El Paso. Figure 9. The High-Resolution Rapid Refresh model help February 28.

Monthly PM 2.5 values from 2020 through 2024
us identify fires and smokes coming to El Paso

Figure 4 illustrates a flowchart outlining the methodological steps followed to derive air mass trajectories and-dispersion using the HYSPLIT REFERENCES

model. Various meteorological model output datasets and back-trajectory starting-heights - were analyzed as summarized in Table 1. A map https://www.ready.noaa.gov/HYSPLIT.php https://rapidrefresh.noaa.gov/hrrr/
highlighting the points of interest used in the HYSPLIT analysis is presented in Figure 5 ,-and the- meteorological data from these datasets were https://www.arl.noaa.gov/hysplit/hysplit https://www.ready.noaa.gov/archives.php
compared with in situ measurements of planetary boundary layer (PBL) heights derived from-the_cellometer located at UTEP and wind speed, wind https://www.ready.gov/register/HYSPLIT hyagenda.php

direction, and relative humidity obtained from the TCEQ Station CAMS 41 at Chamizal in El Paso (Figure 6 & 7), these meteorological parameters https://researeh.fs.usda.gov/pnw/produ&s/dataandtools/tools/bluesky-framework

were critical in determining the most suitable dataset for the study.
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This presentation focuses on data from a specific event in 2024 (Figure 8), during which'PMz.s concentrations exceeded 35 ug/m?, surpassing the daily ACKNOWLEDGEMENTS
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