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Background

The planetary boundary layer (PBL) is the lowermost
layer of the Earth's atmosphere, which interacts
directly with the Earth's surface.
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The depth of the PBL is not constant and undergoes
significant changes over the course of a day In
response to solar heating and cooling.

. During the day, the Earth’s surface absorbs solar

radiation causing the boundary layer to deepen. As
the sun sets, the surface loses its heat rapidly
through radiation leads to a shallowing of the
boundary layer during the nighttime hours.
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The PBL influences air quality and has a significant
impact on whether thunderstorms can form and their
severity.

PBL Observation Methods

There are several methods used to observe the
planetary boundary layer (PBL). Two of these
methods are currently used in this research project.

1) Radiosondes:

- Launched twice a day over hundreds of locations
throughout the U.S. e

2) Dual-Polarization Radar:

- Used over the last decade.

- Detects CBL depths

- Allows measuring of the boundary layer every 10
minutes.

Dual-Polarization Radar Differential Reflectivity (Zpg)
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Objectives

» Use radar data observations from Melbourne, Florida
and determine the estimations of the PBL depth in
each quadrant.

 Calculate the difference in PBL height observed in all
four panels using the QVP data collected.

* Analyze data to assess the assumption o uniformity
across the PBL when measuring its depth.

Avg. PBL Height Difference (m)/year

250
200

150

Aoserage

100

50

2014 2015

2010 2017 2018 2019

- Average difference of approximately 200m which
represents a 10-15% error when using this method of
measuring the PBL depth.

- Difference from the quadrant not large enough to
invalidate the assumption of uniformity across the
PBL.

- Current method of measurement is good to use for
assessing the PBL depth.

Future Research

Investigating the physical processes responsible for the
uniformity of the PBL can lead to a deeper understanding
of the atmospheric dynamics.
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