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Extratropical Transition (ET)!

Spectral Element (SE) dynamical core of the Community Atmosphere Model (CAM)!
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!

•  Variable-resolution CAM-SE successfully simulates the extratropical transition 
of tropical cyclones while only using a fraction of the computational resources 
needed for a globally high-resolution simulation.!

!
•  The distribution of phase space parameters in the CAM-SE variable-resolution 

simulation is very similar to that of reanalysis data. !
!
•  The general climatology and distribution of the duration of transition are 

comparable to reanalysis data. !

•  The number of tropical cyclones per year, number and variance of extratropical 
transitions per year, and percent of tropical cyclones that transition to 
extratropical cyclones are greater in the CAM-SE simulation than in the 
reanalysis sample. !
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•  Supports unstructured meshes for variable resolution grids!
•  Refined from 1° (110 km) over the global domain to 0.25° 

(26 km) over the North Atlantic Ocean with 30 vertical levels!
•  Prescribed SSTs, chemistry, and solar forcing!
•  Simulation from 1980 to 2002!

Compared to Climate Forecast System Reanalysis (CFSR) !
by the National Centers for Environmental Prediction (NCEP)!

!

•  Atmosphere: T382 (~38 km) horizontal resolution with 64 vertical levels!
•  Coupled with interactive ocean, sea-ice, and land models!
•  Reanalysis data from 1990 to 1999 and 2005 to 2007!
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Figure 1: Phase space diagrams showing (left) the general pattern for a tropical cyclone 
transitioning to an extratropical cyclone and (right) an example storm from the variable-resolution 
CAM-SE simulation.  -VT

L and -VT
U are the derivative of the geopotential height perturbation with 

respect to pressure for the lower (900 to 600 hPa) and upper (600 to 300 hPa) troposphere, 
respectively. Cyclone symmetry, B, is measured by the storm-relative 900-600 hPa geopotential 
thickness difference between the right and left sides of the cyclone over a 500 km radius. !

Figure 2: Phase space diagrams with binned frequency distribution for all storms in the (left) 
CFSR sample and (right) CAM-SE variable-resolution simulation. All cyclone trajectories and 
phase space parameters were smoothed with a 24-hour running mean. !

Figure 3: Histogram 
of total duration of 
ET for (left) CFSR 
sample and (right) 
CAM-SE variable-
resolution simulation.!

Figure 4: Extratropical transition by (top) year and (bottom) month for (left) CFSR sample and 
(right) CAM-SE variable-resolution simulation. Solid bars indicate all tropical cyclones and dotted 
bars indicate those cyclones that underwent ET.  !
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Average number 
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Average number 
of ETs per year 

Reanalysis 108 58 53.7 8.31 ± 4.5 4.46 ± 2.4 
CAM-SE 255 168 65.8 11.09 ± 4.2 7.30 ± 3.1 


