A Spatiotemporal Analysis of dBZ Altitude and Lightning Variability
in EF2+ Tornadic Storms Across the Canadian Prairies
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a) Didsbury, AB, EF4 Tornado (Isolated) b) Cabin Lake, MB, EF2 Tornado (Embedded)
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In Canada, there is an average of 97 tornadoes that occur
each year (ratings are assigned using the EF Scale) [3]
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Past studies suggest that tornadoes can manipulate the
charge distributions within a supercell [4] [5]
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Fig. 1. EF4 tornado near Didsbury, Alberta, on July 1, 2023 [1]

Enhanced uplift before confirmed tornadic activity forced
rapid altitude increases of the 40dBZ echo top [6]
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Fig. 5. Flash counts and dBZ altitude changes over time for a) the Didsbury, AB, EF4 tornado event and b) the Cabin Lake, MB, EF2 tornado event. For the
a0 | 20 CG plot, red and blue show positive and negative strikes respectively. For the IC plot, black and cyan show positive and negative strikes respectively. For the

To explore how lightning flashes and dBZ altitudes change in
dBZ plot, the altitude changes of the 30dBZ (green), 40dBZ (yellow), and 50dBZ (red) are shown. The tornado start (dark-red dashed vertical line) and the
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Fig. 2. Reflectivity and velocity radar scans taken 3 minutes prior to the 19:45 - 20:18 6 % 15 77 76 153 168
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The Canadian Lightning Detection Network S 30 N
(CLDN) consists of more than 80 sensors across 8 ° Table 1. CG, IC, and total flash counts before, duri d after th ded tornado touchd iod. a) Shows the flash counts for the Didsbury, AB
Canada and can differentiate between CG and IC 2 .. e 20 Table 1. CG, IC, and total flash counts before, during, and atter the recorded tornado touchdown perio . a) Shows the flash counts for the Didsbury, AB,
flashes and identify the polarity, location, and time s | isolated EF4 tornado. b) Shows the flash counts for the Cabin Lake, MB, embedded EF2 tornado.
) ) - 20 'i’.':.f _
[E I | 10
-E 10 'L'H 1 i : Wy ST e n L ) sy A M B e e AR Bn A, 0
o =) -100 -80 —-60 -40 -20 0 20 40
: 0000000000000000000000000000° = East West distance from radar (km) NEXT STEPS ACKNOWLEDGEMENTS
v b) Lightning Flash Counting Circles - Frame 9/29 - (2023/07/01) - 19:42 » Continue analysis on the remaining confirmed EF2+ | would like to give a special thanks to Jason Knight and Kyle Ziolkowski from
§ E70| _ Y orm z O o velize the Prairie and Arctic Storm Prediction Centre for their assistance with the
Radars across Canada run on a 6-minute scan ‘5 o e L rose W - Calcul stical 9 at . radar program and obtaining/organizing the radar and lightning data. | would
le to obtain reflectivity and velocity data at 17 5 v X » Calculate statistical averages and correlations by also like to thank the Canadian Severe Storms Laboratory for the collection
CcycCle 10 OoDtaln retiectivity ana veloClIty data a © b | of th Its f th tud . P : ) :
different elevations (angles) that can be used to = 60 v 4 - combining all ol the resulits from the stuay and maintenance of the open source tornado database utilized in this project.
. . E :,? ': % A _ . ; . . . .
show different atmospheric levels ‘555_, / ;,,:,:;,: g f g . » Write, revise, and submit the final thesis for evaluation I *I Environment and Environnement et C S SL .>V<.
o I X iﬂ%;:%ﬁ’f"‘ B e 302 and begin defence preparation Climate Change Canada  Changement climatique Canada Y
B I o S
9000000000000 000000000000000, 35 a5 **5"’:*&;‘:'**'?,;;,}ﬁﬁ.,,?";’;,éi;i;*i;:ifz:@:;,‘, 20
£ W .,?i,;:ﬁgéﬁézzrﬁ:4:?::::::'::;1&,;r:*;::;izgi:::t:?:i:,
& 30 WL R i 2 1o
o s e REFERENCES
: : < , 35 YA B R T
Python was used to create a traCkmg algorlthm . % ) S | . B T W o [1] The Weather Network (2023, July 1). https://www.theweathernetwork.com/en/news/weather/severe/injuries-reported-houses-damaged-following-large-tornado-in-central
that follows the storm cell and measures dBZ -90 -80 ~70 —60 [2] Kochtubajda, B., & Burrows, W. R. (2020). Atmosphere-Ocean, 58(5), 316-332. https://doi.org/10.1080/07055900.2020.1845117 |
ho t ltitudes and liahtnina flash rates over = = East West distance from radar (km) [3] Government of Canada. (2025, August 6). https://www.canada.ca/en/services/policing/emergencies/preparedness/get-prepared/hazards-emergencies/tornados.html
e_C O IOp a g g _ () - ] _ _ _ , _ [4] Schultz, C. J., Petersen, W. A., & Carey, L. D. (2011). Weather and Forecasting, 26(5), 744-755. https://doi.org/10.1175/waf-d-10-05026. 1
time \ 9 Fig. 3. Didsbury event a) tracking algorithm path, and b) lightning mask [5] Nishihashi, M., Arai, K., Fujiwara, C., Mashiko, W., Yoshida, S., Hayashi, S., & Kusunoki, K. (2015). SOLA, 11(0), 18-22. https://doi.org/10.2151/sola.2015-005
’ y verification products (circle radius is set to 15km for this case) [6] Bao, M., Zhang, T., Guo, H., Cheng, T., Li, Z., Yu, H., & Li, Y. (2025). Journal of Atmospheric and Solar-Terrestrial Physics, 274, 106576. https://doi.org/10.1016/j.jastp.2025.106576



https://www.canada.ca/en/services/policing/emergencies/preparedness/get-prepared/hazards-emergencies/tornados.html

