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1. INTRODUCTION
Urban areas suffer from high pollutant loadings due to their proximity to emission sources as well as

transported aerosols. For example, the New York City region as shown in Figure 1, is often not in
compliance with EPA Air Quality Standards and therefore monitoring of pollutants such as aerosol
PM2.5 are crucial. However, measurements based on surface sensors are labor intensive and expensive
so it is important to be able to use Air Quality Models such as CMAQ for pollutant monitoring on
regional scales. For such models to be useful, they must not only be able to provide accurate emission
inventories but also be able to determine the atmosphere mixing height (MH), which also known as
planetary boundary layer (PBL). For example, incorrect PBL heights determination results biased
estimates of surface pollution even if the emission sources are correctly identified since the PBL height

defines the total volume available for pollutant transport and dispersion.

2. RESULT
In this study, we will explore and compare the calculation of PBL heights based on multiple

instruments including both Lidar and ceilometer (CL31) in City College of New York (CCNY), together
with a radar wind profiler in Liberty Science Center which will be compared against meteorological
soundings based on the EDAS meteorological model within Hysplit [9]. For our comparisons, the
distance between CCNY and Liberty Science Center is approximate 15 km, so when these comparisons
are made, we assume a spatially homogeneous atmosphere over this length scale. At the same time, the
distribution and total integrated column of particulate matter will be evaluated in adjacent to the PBL
height. In our preliminary analysis, we find that for stable PBL development, the measurements between
the different instruments are in reasonable agreement. In addition, comparisons to virtual temperature

(VT) gradients derived PBL height from radiosonde are explored [2-3]. On the other hand, when lidar



observations show multiple layers within the primary layer, both the ceilometers and the wind profiler

cannot resolve their detailed structure.
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Figure 1: Air Quality Index (AQI) in different parts of New York State

In resolving the multiple sub layers, we develop a wavelet based technique with appropriate
thresholds on the resolution parameters which also allows us to discriminate and remove cloud
contamination [4] [6]. From these results, we find that without accounting for the multiple structures,

correlations between PM2.5 and column aerosol optical depth are poor and the need to account for these

layers is needed.
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Figure 2: a) Derived PBL Depth Comparison in New York City
b) Wavelet Derived PBL Depth in CCNY Lidar at channel 1064nm
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