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Abstract

The frequency of tornadoes usually peaks during spring to summer rather than winter in
climatology. However, the United States (U.S.) experienced more than 200 tornadoes in December
2021, which broke the historical record and caused 87 fatalities. Historically, the frequency of
tornadoes in December tends to increase under El Nino conditions. Our results show that the
monthly large-scale weather regime conducive to these record-breaking tornado outbreaks under a
La Nina condition is closely associated with Typhoon Nyatoh in the western North Pacific. As the
tropical cyclone (TC) recurved into the mid-latitudes, its interaction with the extratropical flows
has caused distortions in the Asian jet stream and the dramatic development of anomalous
anticyclone west of the dateline, which in turn strongly regulated the response of the monthly

Jiang N., Liu B., Zhu C., Chen Y., 2023: Remote linkage of record-breaking U.S. Tornado outbreaks to the tropical
cyclone in western North Pacific in December 2021. Environmental Research Letters, 18, 044036.
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Figure 2. (a) U.S. tornado days (color shading indicates number of tornadoes per day) and WRs (numbers) during May 1990-2019. Non-tornado days are masked
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Figure 1. The H500 patterns for five WRs over North America during May ordered from most frequent (WR1) to least frequent (WRS). The frequencies of occur-
rence are listed at the top of each subfigure.

Miller, D. E., Wang, Z., Trapp, R. J., & Harnos, D. S. (2020). Hybrid Prediction of Weekly Tornado Activity Out to Week 3: Utilizing Weather

Regimes. Geophysical Research Letters, 47(9), 1-10. https://doi.org/10.1029/2020GL087253
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Jiang N., Liu B., Zhu C., Chen Y., 2023: Remote linkage of record-breaking U.S. Tornado outbreaks to the
tropical cyclone in western North Pacific in December 2021. Environmental Research Letters, 18, 044036.
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