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Wx Representativeness: Research to Applications
Operationalizing 
Mesonet Data

*Camera Cloud Type AI: 
advisory information

I. Predictive Service Area (PSA) boundaries
II. Jepson Ecoregions

III. Evapotransp iration zones in  California
IV. Kö ppen-Geiger climate classification
V. Fenneman-Johnson Physiographic Subsections
VI. Major Land Resource Areas
VII. Level IV Ecoregions of California

VIII. Plant Hardiness Zo nes

Climate and geographical 
zone influence on 
representativeness

MESONET RH(%)

SE220 Altitude

20 40 60 80 100

A
S

O
S

 C
E

IL
IN

G
 (

1
0

0’
s 

o
f 

fe
et

)

10

20

30

50

40

*Cote, M. P. (2022). Cloud Image Classification Using Machine Learning.



Wx Representativeness: Research to Applications
Wx Station Clustering Cluster Applications*Survey on Pilots’ ability to 

spatially project wx info
• Relatively low skill in estimating the 

correct wx flight rules category
• Increasing observation density didn’t 

improve estimates
• Pilots were fairly to completely confident 

in their answers
Neural Network

Predictions

* Caldwell, B. S., Splitt, M. E., & Boerwinkle, A. E. (2024, September). Effects of Weather Information Observability and Uncertainty on Pilot Assessment of Weather Conditions and 
Decision Making. In Proceedings of the Human Factors and Ergonomics Society Annual Meeting (Vol. 68, No. 1, pp. 65-69). Sage CA: Los Angeles, CA: SAGE Publications.



“an occluded front slopes over 
the statically more stable air, 
not the colder air.”

Weather Test Fail! Occlusions

Stoelinga, M. T., Locatelli, J. D., & Hobbs, P. V. (2002). 

Warm occlusions, cold occlusions, and forward-tilting cold 
fronts. Bulletin of the American Meteorological 

Society, 83(5), 709-722.

“A cold front occlusion occurs when 
a fast-moving cold front is colder 
than the air ahead of the slow-
moving warm front. “

“A warm front occlusion occurs 
when the air ahead of the warm 
front is colder than the air of the cold 
front.” 

2024

Professor Splitt, I was asked a WX 
question…..and received an UNSAT.

What is representative weather associated with an occluded front? How does are training and testing help with this? 



Weather Test Fail! Occlusions

TENET 1: THE OCCLUDED FRONT FORMS AND LENGTHENS AS A FASTER-MOVING COLD FRONT 
CATCHES UP WITH A SLOWER-MOVING WARM FRONT.

TENET 1—REALITY: The occluded front forms as a result of the wrap-up of the baroclinic zone and 
lengthens due to flow deformation and rotation around the cyclone.

TENET 2: TWO TYPES OF OCCLUSIONS ARE POSSIBLE, DEPENDING ON THE RELATIVE 
TEMPERATURES OF THE AIR ON EITHER SIDE OF THE OCCLUDED FRONT

TENET 2—REALITY: Two types of occlusions are possible, depending on the relative static stabilities of 
the air on either side of the occluded front. However, warm-type occlusions are more common, in general

TENET 3: OCCLUSION MEANS THAT THE CYCLONE WILL STOP DEEPENING.

TENET 3—REALITY: Many cyclones continue to deepen after occlusion or never occlude at all

TENET 4: OCCLUDED FRONTS ARE ASSOCIATED WITH WIDESPREAD CLOUDS AND 
PRECIPITATION FOLLOWED BY ABRUPT CLEARING AFTER SURFACE FRONTAL PASSAGE.

TENET 4—REALITY. Occluded fronts are associated with a variety of cloud and precipitation patterns, 
including dry slots and banded precipitation

Schultz, D. M., & Vaughan, G. (2011). Occluded fronts and the occlusion process: A fresh look at conventional wisdom. Bulletin of the American Meteorological Society, 92(4), 443-466.



Advanced Wx Analytics in the Classroom I: GUSTS
KABQ

KDFW

Avn Gust Factor.                           Met Gust Factor

Avn Gust Factor.                           Met Gust Factor

ASOS

ASOS



Advanced Wx Analytics in the Classroom 2: C & V

California Redwood Coast-Humboldt 
County Airport
Arcata/Eureka, California, USA

June Gloom!

Meet “Murky May”?
& “No so bad November”?



Opinions expressed here 

are solely my own and do 

not express the views or 

opinions of my employer, 

Florida Tech, nor any 

funding agencies, such 

as the Federal Aviation 

Administration.
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