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Rapid/Explosive Cyclogenesis

➢ Explosive cyclone development has been traditionally defined by a central 

pressure fall of 1 hPa/hr over a 24 hour period relative to 60° of latitude.¹

➢ Northern Hemisphere in the winter sees the most frequent rapid/explosive 

cyclogenesis cases.²

Enhanced pressure gradient          Stronger winds          Amplified wave heights         Unsafe sailing conditions
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Objective

➢ Create a product to identify an anomalous event

○ Be able to better detect rapid/explosive cyclogenesis to help dictate where forecasters’ 

attention should be.

○ Provide OPC forecasters a clear, convenient and consolidated method to aid in decision 

making, ultimately to better protect life and property.
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Methods

1. Gather CFSR data (PRMSL, WIND) for last 40 years.

2. Use wgrib2 and “ave”/ “ave_var” commands to derive climatological 

averages, standard deviations, maximums and minimums.

3. Load current GFS run to compare against climate.

4. Create a python script to similarly calculate normalized anomalies, 

climatological likelihoods, and percentiles.

5. Plot 2-4 in separate figures using matplotlib and python.
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PRMSL - Avg/stdDev
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WIND - Avg/stdDev
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Normalized Anomalies/Climatological Likelihoods
PRMSL: f000
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Normalized Anomalies/Climatological Likelihoods
PRMSL: f048
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Normalized Anomalies/Climatological Likelihoods
PRMSL:  f096
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Python/Matplotlib
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Future Work

➢ Filtering

➢ Past Events

➢ More Models

➢ More Parameters

➢ AWIPS Integration/Web Application

➢ Operationalizing Script
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Conclusions
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➢ Forecasting for rapid cyclogenesis is a challenge and detection upon onset 

can be disastrous. 

➢ Normalized anomalies are helpful early on in determining which 

geographical areas have events out of the ordinary.

➢ This tool will provide OPC forecasters the capability to better protect life 

and property.
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Thank you! Questions?
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