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BACKGROUND
• Passive microwave radiometers are critical to 

numerical weather prediction models (NWP) [1]
• Microwave radiometers measure low power 

signals and are inherently susceptible to noise
• The ITU reallocation of spectrum to 5G 

applications in 2019 may cause the potential for 5G 
out of band emissions and/or harmonics to impact 
microwave radiometer observations, resulting in 
degradation in weather forecasts [2]

RESEARCH QUESTIONS
• Determine if Advanced Technology Microwave 

Sounder (ATMS) measurements have increased 
bias over metropolitan areas 

• What change in brightness temperature is 
expected from 5G RFI in metropolitan areas? 

METHODS AND MATERIALS
• Develop processing pipeline to compare ATMS on-

orbit data to ground truth generated by the 
Community Radiative Transfer Model (CRTM) [3]

• Calculate ground truth in CRTM using satellite 
spectral coefficients and ERA5 NWP atmospheric 
and ground properties [4]

• Calculate observation-minus-background (O-B) bias 
and statistically analyze results to determine if RFI 
exists in ATMS channels that are sensitive to 
interference

• Select metropolitan areas for analysis based on 
actual 5G mmWave deployment measurements 

• Develop hypothesis for the impact of 5G RFI on 
ATMS datasets in metropolitan areas 

• Create foundation to be used for data denial studies 
with NWP models 

RESULTS
Conclusion and Discussion
• Developed processing pipeline for analyzing ATMS 

datasets over the Denver metropolitan area 
• Initial predictions suggest an impact of 0.06 –

0.16K of RFI on ATMS Channels 8-9 due to second 
harmonics from n261 mmWave deployments 
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CONCLUSION

Band Freq. Second 

harmonic 

Measurements 

n258 24.25 –

27.5 GHz

48.5 – 55 GHz Very little, if any

n260 37– 40 GHz 74 – 80 GHz New York, Denver, Chicago, 

Miami, Des Moines, Los 

Angeles, Philadelphia, 

Washington D.C., Atlanta  

n261 27.5 –

28.35 GHz

55 GHz – 56. 7 

GHz 

New York, Denver, Chicago, 

Miami, Des Moines, Los 

Angeles, Philadelphia, 

Washington D.C., Atlanta  

FUTURE WORK 

Processing pipeline

• Finish processing datasets over Denver 
metropolitan area 

• Apply statistical analysis of ATMS on-orbit 
datasets and compare to predictions of RFI

• Complete study results 

Estimating 5G RFI  

1. Find and download ATMS datasets 
over the Denver metropolitan area
2. Filter for following conditions: (1) over 
land, (2) clear sky, (3) within +/- 10 deg 
scan angle, and (4) within 32 km of 
metropolitan area
3.  Download ERA-5 atmospheric and 
surface characteristics and filter to 
match ATMS dataset
4.  Convert ERA5 data into format needed 
for CRTM 
5.  Python wrapper script calls CRTM, 
calculates brightness temperatures, and 
records results
6.  Calculate O-B bias, mean, and standard 
deviation

Fig 1:  Example ATMS Data Granule 

Fig 2:  Filtered ATMS data points from 

granule used for analysis 

Fig 3:  Filtered ATMS data points 

plotted over GOES-16 cloud mask 

Fig 4:  Mean and standard deviation of the O-B bias is calculated across 277 sample data points on April 3rd 2024 for the 

ATMS Channels 6-15. Channels 6-15 are temperature sounding channels and are less sensitive to surface conditions.   

Fig 5: 5G n260/261 deployments in Denver metropolitan area
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Harmonics have the potential to cause RFI for ATMS 50-60 GHZ 

channels [3]

The predicted change in brightness temperature due

to n261 base stations is calculated using a simple

analytic model shown by Yousefvand [4]. This model

assumes no absorption from the atmosphere, no

terrain, no buildings, and no orientations. The

maximum FCC allowed harmonic power of -13 dBM is

assumed for each base station.
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