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One Timeline of TC Genesis in Operational Models 

Å Through mid 1990s: Operational numerical models were too coarse in grid  

   spacing to produce TCs from nothing 

 

Å Late 1990s: Operational grid spacing decreased sufficiently that TCs were now possible 

  to form during the forecasté however..éit appears that the physics in the 

  models hadnôt yet been sufficiently calibrated to the improved grid  

  spacing becauseé. 

 

Å 1999:  Jack Beven documents the ñboguscaneò problem ï the MRF/AVN was  

  seemingly on steroids regarding TC Genesis in the Atlantic culminating in 

  1998/1999 (this is a bigger problem than just too many TCs!) 

 

Å Early 2000s: The boguscane problem was greatly reduced with improvements  

  in physics in the models 

 

Å Mid 2000s: Operational models began to have some reliability with TC   

  formation, although with very idiosyncratic behavior 

 

Å 2010s: Idiosyncratic behavior reduced some (but remained), leading to the  

  possibility for the first time of statistical guidance on TC formation that  

  exploited this biased, but repeatable, behavior. 

 

 



What to look for in the models for genesis? 

Å Although operational models today may not capture all known and unknown 

key processes for genesis, often there is a broader scale reflection if a TC is 

forming in the model.   Key thresholds on the broader scale of: 

ï SLP minima, SLP gradient 

ï Low-mid level wind field, Low-mid level vorticity  

ï CAPE 

ï Thickness, etc. 

 

Å So, it makes sense to compare various thresholds of the above to the probability 

of a known TC forming in a model or group of models 

 

Å Based on the idiosyncrasies mentioned earlier, each model would likely have 

different thresholds or even different key predictive variables.  

ïJust because a model may have a bias regarding genesis frequency doesnôt mean that 

it is not useful statistically.   In fact those can be the most useful models statistically. 

 

Å Produce logisitic regression equations that provide well-calibrated probabilities 

of TC formation using those model fields. 

ï Further improve the guidance by intercomparing multiple models 

 

 
 

 



 



 



ÅVerification revealed well-calibrated forecasts 

in forecast probability intervals > 50%. 

Adapted from Halperin et al. (2017) 

Genesis Prob. Performance 



Summary 

Å Resulting JHT-funded Guidance:   Tropical Cyclone Logistical Guidance for 

Genesis (TCLOGG) 

 

Å Well-calibrated probabilities for the CP, EP, and ATL basins 

 

Å Things can go awry when there are major changes in a given model, or if a 

specific model disappears (e.g. NOGAPS changes to NAVGEM and GFS 

changes to FV3-GFS). 

 

Å Real-time web page for these probabilities are available using the CMC, GFS, 

(soon) NAVGEM, and UKMET raw output 

http://moe.met.fsu.edu/modelgen 

 

Å Probability equations are updated every year, and use between 5 and 9 years of 

model output. 

 

Å New developments coming in the next 2-3 years 
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We are taught in class about two 

mutually exclusive cyclone ñworldsò 
Å Extratropical cyclones 

ï Exist in the midlatitudes to polar latitudes 

ï Form through the interaction of upper level disturbances with surface fronts/lows 

ï Intensify through baroclinic instability (e.g. QG Height tendency) 

ï Flow is to first order is on isentropic surfaces 

ï Convert APE to EKE 

ï Minimal role of diabatics at least conventionally 

ï Shear is essential to structure through thermal wind balance 

 

Å Tropical Cyclones 

ï Generally exist in the tropics to subtropics 

ï Form through potentially various methods of organizing convection 

ï Intensify through flux induced latent and sensible heat release 

ï Flow is to first order isothermal at low levels and then angular-momentum conserving 

in eyewall and anticyclone 

ï Convert diabatic heating to PE and KE 

ï Shear is destructive given the barotropic, generally axisymmetric nature of vortex 

 



Quiz:  Separate the 5 tropical cyclones from the 5 extratropical. 

Images 
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NCDC 
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Quiz 2:  The sometimes helpful, sometimes perilous reliance on 

time of year, geography, and SST for assuming structure 
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Example of misleading geography:   

 

NHC Best Track from Beven (2001) 
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Hurricane Michelle (2001):                      

GOES-8 Visible Imagery 

1800 UTC 2 November 

1800 UTC 3 November 


