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Above: Two pressure sensor suites built by Kevin Scheive during F22.

BACKGROUND
Mayor and Ayars developed a sensor suite to record very 
small fluctuations in barometric pressure near the 
ground.The new technology is the Infineon DPS310 sensor. 
Three of them are used simultaneously to confirm that 
pressure fluctuations are real and not noise.
  

In my work, I replaced the linear voltage regulator with a 
Buck converter in an effort to eliminate the hot voltage 
regulator.  I built two of the sensor suites on solderless 
breadboards shown below.

PRIOR RESULTS (VALIDATION of FLUCTUATIONS)

In the summer of 2022, Efrain 
Cobian collected the following 
data showing that the 
pressure fluctuations agreed 
with those measured by a 
reference differential pressure 
probe provided by Drs. John 
Frank and Bill Massman 
(USFS, Fort Collins, CO)  

NEW EXPERIMENT: PRESSURE DEVIATIONS AROUND SCIENCE BUILDING 

We conducted an experiment on December 2, 2022 to see if we could detect building-induced 
pressure fluctuations.  We deployed one of the two new sensor suites on the west side the 
building and the second on the east side of the building.

WEST SIDE EAST SIDE

MOTIVATION
Very small, high-frequency fluctuations in barometric 
pressure play important roles in the physics of turbulence 
and the environment.   For example, pressure fluctuations 
are responsible for making turbulence isotropic at small 
scales (Kraichnan 1959) and they are responsible for 
transporting trace gases in and out of permeable soil 
(Laemmel et al. 2017)  

Hypothesis: because the wind was blowing from the NW, we expect positive pressure deviations 
on the west side of the building and negative pressure deviations on the east side of the building.
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DPS310 Pressure Sensor

Teensy 4.0 microcontroller

Several of the sensor 
suites were 
constructed but the 
linear voltage 
converter used 
became dangerously 
hot.   

LONG TERM GOAL
Our goal is to construct a set of sensor suites (at least 9) and deploy 
them in an array to measure the correlation of pressure fluctuations 
as a function of distance. 

High-pass median filtered Pressure data (1 minute filter length)

Scatterplot of pressure perturbations

Actual time series of 6 pressure traces

MODIFICATIONS TO SENSOR SUITE  

RESULTING DATA FILE SAVED ON SD CARD  
The 3 pressure sensors, GPS, and hotwire anemometer are 
sampled at 4 Hz and the data are written to an ASCII text file 
on an SD memory card.  Below is an example of 1 data file.

R=0.0564

CONCLUSION
When looking at the time series carefully, we do find periods when the pressure perturbations are 
anticorrelated as we hypothesized.  However, the correlation coefficient for the full 52 minute 
segment shown above (containing 12,500 points) is only 0.0564.  The results show no correlation.  
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Detailed view of three 
DPS310 sensors from Dec. 
2 experiment


