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IV. Preliminary Results
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dominant AN source from nighttime to daytime
chemistry.

* Prabhkar et al. (2017) — vertical mixing from the
residual layer and the shape of the vertical profile
of air pollutants controls the evolution of the
surface aerosols.

* Kelly et al. (2014) — Mixing during evening boundary
layer transition may be underestimated in certain
regional air quality models, which may be leading to
excessive nitrate formation.

+ MILHspying = 0.74 +0.16 km Peak = 0.99 km

_ _ Peak = 0.66 km -0 1 Peak = 0.66 km
Cyclostationary Analysis :

* Four diurnal LV and long-term PC outputs from
CEOEM account for 90% and 83% of the total
contribution in Autumn 2018 and Spring 2019,
respectively.
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Figure: Historical PM, ; NAAQS exceedances at Fresno, California
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Need for More Mixed Layer Height (MLH) Information

« The MLH is a critical meteorological variable, serving as a diagnostic parameter to evaluate the performance of
aerosol dispersion and turbulent mixing mechanisms in regional air quality models.

Il. Objective

« Study the seasonal changes in MLH using high-frequency normalized relative backscatter (NRB) measurements.
« Gain insight into the influences meteorology has on production mechanisms of PM.
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* Deploy Mini Micropulse LIDAR (MiniMPL) at Fresno-Garland
Quality Assurance Air Monitoring Site (AQS# 060190011)

 Utilize Haar wavelet covariance transform of MiniMPL NRB to
estimate hourly MLH between October 2018 to May 2019.

« Use Cyclostationary Empirical Orthogonal Eigenfunction
(CEOE) Model on NRB data to identify components of diurnal
vertical aerosol distributions that affect surface PM levels.
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« Atmospheric processes that are potentially driving the LVs in each function were user defined.

c function 1 - Upper level carry over-influenced day (residual layer + surface aerosol) 5 Function 1— Broad average aerosol day (residual layer + surface aerosol)
Haar Wavelet Covariance for MLH Determination :E, Function 2 — Low aerosol day (little aloft carry over) £ Function 2 — Low aerosol day (little aloft carry over)
| _ - 'S Function 3 — Nocturnal low-level carry over } 10.5% contribution c% Function 3 — Morning upper to low level aerosol influence } 7.0%
* Haar wavelet, h, is defined by sharp gradient in NRB < Function 4 — Broad evening mid to lower level aerosol | Function 4 — Morning to early afternoon mid-level aerosol influence | contribution
closest to the surface; boundaries between high and low

aerosol density:
a

(1: b—% <y<b where y is the vertical
_ 2 ltitude, a is the dilation
h(u):<+1- b<y<b+2p |

a =Y = > | factor and b is the center
\ 0: elsewhere J of the wavelet function.
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 Peak mid-day MLH over Fresno Supersite ranged between 0.60 and 1.02 km with highest
peak observed in February 2019 and shows similar seasonal trend as Bianco et al. (2011)
where highest MLH was observed during spring months in the SJV.

« CEOE Model resulted in dominant NRB functions that show important differences between
seasons, indicating emission and meteorology influences on aerosol profiles.

* Further evaluation of this dataset provides important constraints to check and refine regional
air quality modeling performance.

 Wavelet covariance, w, at given height y is described by
the integrated product of NRB and h:

_ —b
wp(a,b) = a* [ NRB(y)h (Z2)dy
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