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Background
➔

The mixing layer is formed when discontinuous turbulence exists due to
temperature inversions between the upper and lower layers of the
atmosphere.

➔

The heights of the mixing layer are usually the highest during daytime
periods (1,000-2,000m range) because of the strong solar heating and the
lowest during the night.

➔

The mixing layer height (MLH) is a very important topic to study because it

MLH

will help us understand the transport and dispersion processes of pollutants
emitted from different sources in the troposphere that affect air pollution,
weather and climate change.
July 2: 12 UTC - SJ, PR

Motivation
➔

Knowing the mixing layer height for any
location on a given day and time is
important as it can be communicated to
those that have to take into account air
pollution in their daily lives or
operations.

Objectives
➔

By identifying the turning point of the radiosonde proﬁle, the mixing layer height can be determined
by many methods, such as potential temperature (θ), relative humidity (RH), speciﬁc humidity (q)
and atmospheric refractivity (N).

Research Question
➔

Making the best estimate for mixing layer height to help understand differences of air
pollution in San Juan, PR and Sterling, Virginia.

➔

Observing the trends in the MLH for the dates of June 29, 2021 - July 6, 2021.

➔

Mixing layer height parameter for veriﬁcation and validation in numerical weather prediction.
Erroneous determination can impact forecasting.

➔

MLH is used in model evaluation of chemical transport models to estimate the pollution concentrations
under various meteorological conditions and air quality episode analyses for air quality planning and
management.

Methodology

➔

Utilizing Excel and Python, radiosonde data was
obtained from University of Wyoming’s Atmospheric
Sounding website during June 29th, 2021 to July 6th,
2021 at 0 UTC and 12 UTC from San Juan, Puerto Rico
and Sterling, Virginia.

➔

Calculated potential temperature, relative humidity,
speciﬁc humidity and refractivity of the proﬁles.

➔

Collected the 10 greatest gradient values for potential
temperature and 10 least gradient values for relative
humidity, speciﬁc humidity and refractivity at heights
between 0 meters and 4,000 meters in altitude.

➔

Plotted the mixing layer height where at least three
parameters had the same height when going in
descending order for potential temperature and
ascending order for relative humidity, speciﬁc humidity
and refractivity.

➔

Observed the trends in mixing layer height over the
course of the days studied.

Python Coding
➔

Libraries used for coding

➔

Siphon for data collection

➔

MetPy

for

calculating

atmospheric variables

➔

Python Coding Cont. - Calculating Gradients
➔

The ten highest gradient values for potential
temperature were ranked from lowest to highest
(e.g. 1, 2, 3, 4, 5…)

➔

The ten lowest gradient values for relative
humidity, speciﬁc humidity, and refractivity were
ranked from highest to lowest (e.g. -1, -2, -3, -4,
-5…)

➔

Starting from the highest gradient value for
potential temperature and lowest values for
relative humidity, speciﬁc humidity, and
refractivity, we observed where at least three of
the variables had the same height. That height is
the MLH.

➔

In this example, the MLH was at position 16
corresponding to 2134 meters.

➔

An array having the same number of data points
collected from the radiosonde was created and
ﬁlled with the MLH to be used for plotting.

➔

Summary of results
GRAPHS MLH VERSUS DAYS
●
●

●

MLH not present due to several reasons (e.g. no
turbulence, inconsistent vertical resolution)
San Juan, PR
MLH

0 UTC

12 UTC

Mean

1936.7 m

1964.25 m

Std. Dev.

435.7 m

335.09 m

MLH

0 UTC

12 UTC

Mean

1974.2 m

1666.33 m

Std. Dev.

1093.03 m

1220.48 m

Sterling, VA

Conclusion & Future Work
●

●

●

Potential temperature, relative humidity, speciﬁc humidity, and
refractivity gradients served as a good estimates for mixing layer
height at the time of data capture. → Method provided by Wang
and Wang (2014) was eﬀective in estimating the MLH.
Common to see relative humidity, speciﬁc humidity and
refractivity have ranks coinciding with each other → minimum of
three variables as criteria for MLH estimation
Future: Increasing the vertical resolution of the radiosonde →
Closer to 30 m resolution → better estimation of MLH
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