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Large-Scale Environment Diagnostics 

• Provides additional verification to basic 
track/intensity analysis 

– Requested by EMC 

• Diagnostic files developed to provide a 
human-readable text file with information on 
the tropical cyclone environment through the 
model forecast period 

• Provide consistent means for comparison of 
tropical cyclone environment across model 
platforms 
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Standard SHIPS Parameters 

Sea surface temp (RSST) 
 
850-200 mb shear (SHDC) 
200 mb zonal wind (U20C) 
 
200 mb temp (T200) 
850-700 mb RH (RHLO) 
700-500 mb RH (RHMD) 
500-300 mb RH (RHHI) 
 
200 mb divergence (D200) 
850 mb vorticity (Z850) 

Key parameters are 
calculated in prescribed 
areas...  

This is already done with 
GFS output to create 
SHIPS “predictor” files 
available on NHC's FTP 
server  
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SPICE Input – Model Diagnostic Files 
 

…
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SPICE Input – Model Diagnostic Files 
 

…
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SPICE (Statistical Prediction of Intensity  
      from a Consensus Ensemble) 

Model Configuration for Consensus 

• SPICE forecasts TC intensity using 
a combination of parameters 
from: 

– Current TC intensity and trend 

– Current TC GOES IR 

– TC track and large-scale 
environment from GFS, GFDL, 
and HWRF models 

• These parameters are used to run 
DSHP and LGEM based off each 
dynamical model 

• The forecasts are combined into 
two unweighted consensus 
forecasts, one each for DSHP and 
LGEM 

• The two consensus are combined 
into the weighted SPC3 forecast 
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Real-time Environmental Diagnostics 
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Real-time Environmental Diagnostics 
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Diagnostic Verification – HWRF and GFDL 2012 AL 
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Diagnostic Verification – HWRF and GFDL 2012 EP 
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Summary 
 

• Diagnostic files produce means of model 
tropical cyclone large-scale environment 
assessment and used as input for SPICE 
ensemble statistical model 

• Currently being produced for HWRF, GFDL, 
COAMPS-TC, NOGAPS, AHW, GFS ensemble, 
FIM ensemble, and others 

• Diagnostic verification will be produced 
monthly in 2012 season 

– Satellite verification will be also be run 
periodically in 2012 season 
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Plans for 2012 Season - SPICE 
 

• In 2012 we’ll run SPICE in HFIP Stream 1.5: 

– The first version (SPC3) is based off the 2011 SPICE 
model, with updated versions of SHIPS and LGEM 

• We’ll also run two versions of SPICE in HFIP 
Stream 2: 

– The second version (SPCR) includes COAMPS-TC 

• Currently testing inclusion of AHW (SUNY-Albany) 

– The third version (SPCG) will include HFIP global model 
ensembles (GFS ensemble and FIM ensemble) 
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Questions? 



Infrared Verification 

• Use radiative transfer code to calculate synthetic 
infrared (IR) data from HWRF output 
– GOES channel 3 (water vapor) and 4 (window channel) 

• Compare synthetic IR with real GOES data 

• Mean absolute error, bias, brightness temperature 
histograms 

• Compare verification for H212 and 2011 
operational HWRF 

• Preliminary test with Irene (2011) cases   


