A Honors Capstone Research (HCR)
COLLEGE OF SCIENCE Summer Program 2021

THE UNIVERSITY OF ALABAMA IN HUNTSVILLE

Particle Identification of

Pyro-Convection from Wildfires

Justin Province and Lawrence Carey
Department of Atmospheric and Earth Science

Key Findings

Overview

m Climate change continues to cause more intense droughts m Pyro-convection reached up to 15 km in the tested events. Figure 3 shows
and wildfires, making research the utmost necessity. widespread upper level ice development, consistent across events.
m Pyrocumulus (PyroCu) and pyrocumulonimbus (PyroCb) m Zdr and CC were highly weighted since characteristics varied widely between
like Figure 1, formed by fires and containing mixtures of particle types. Ice showed high CC with near zero Zdr, while ash was
smoke and ash, allude to the presence of ice, which can characterized by higher Zdr and low CC likely because of the oblate shape and
trigger lightning, compounding the danger of firefighting. highly variable orientation of ash within the plumes.
m Ice identification in m Rain created by melting ice falling from the upper levels of the pyro-convection
PyroCu/Cb could give occurred in multiple events. While ice formation varied between aggregation
Insight into processes and possible riming, the surrounding environment already seemed to support
driving the events. non-pyro-convection. Figure 3: PID Output for Creek Fire 5 Sep 2020 at 2055 UTC
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m Modified Colorado State University (CSU) particle identification (PID) algorithm used . |
Level I| NEXRAD radar data and nearby sounding data as well as a mathematical o | H I e ol ;
technique called fuzzy logic to determine the most prominent particle type in each grid. W HE I f | |

m Fuzzy membership functions (MBFs) like Figure 2 were built for each variable and WYL T R e | i 0 B
particle type: Horizontal Reflectivity (Zh, dBZ), Differential Reflectivity (Zdr, dB), AR ey , .
Correlation Coefficient (CC, %), and Heights/Temperatures (km or °C). “adodowdolo bk B o ' w0 o o o X pxz=rraERsay |

m Zdris a ratio of returned power in the horizontal and vertical, which provides info about Correlation Coefficient (%) |
particle size, shape, and orientation. Higher Zdr alludes to non-spherical shape (blue g aSmALSTAL . “WRexcakm po___ZRaty 10tk :
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Over all tested events, PID provided consistent and plausible results, like Figure 3, o pirerential Phase () I
verified from past (though more limited) research like LaRoche and Lang (2017) etc. S a0 = w0y e
m Shifted from binary to fuzzy PID, allowing more complexity and flexibility from increased T . 1| g
weighting of important variables (Zdr and CC). a Ash showed larger variability than in . _ III\I|
Figure 4: Time Series of Each Particle Type for Creek Fire L aRoche and Lang (201 7). CC rose 5»: ------ g ::::::::-::- .
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m Height data was useful, but lack of PID Output
10000 / nearby sounding data led to errors in
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