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http://www.emc.ncep.noaa.gov/gc_wmb/vxt/ 



Hurricane Forecast Improvement Project 
(HFIP) 

A 10-year project designed to  
(1)  provide the basis for NOAA and other agencies to work towards an 

effort to coordinate national hurricane research needed to significantly 
improve guidance for hurricane track, intensity, and storm surge 
forecasts 

(2)  promote the inter-agency and larger research community efforts 
towards addressing the challenges posed to improve operational 
hurricane models. 

Main Goal: reducing the average errors of hurricane track and 
intensity forecasts at all lead times by 20% within 5 years and 
by 50% in 10 years 
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http://www.dtcenter.org/HurrWRF/users/downloads/index.php 



HWRF Model  
Became the nation’s operational hurricane 

model since 2007 



HWRF dynamics – wrf-nmm 

1. Full compressible equations which split into 
hydrostatic and nonhydrostatic contributions  (ε = 1/g 
(dw/dt) ) 
 

2. Horizontal advection: 2nd order Adams-Bashforth 
 

3. Vertical advection: Crank-Nicolson scheme 
 

4. Horizontal grid: Arakawa E-grid (aka rotated lat-lon 
grid) 
 

5. Vertical coordinate: sigma-pressure hybrid 
 

6. Horizontal diffusion: 2nd order, nonlinear 
Smagorinsky-type horizontal diffusion 



HWRF Physics 

1. Convective parameterization: Simplified Arakawa-
Schubert Scheme (SAS) 

2.  Micro physics scheme: Ferrier Scheme (single 
moment) 

3. Boundary layer scheme: NCEP GFS scheme (non-local 
scheme) 

4.  Surface layer scheme : MO similarity (Cd: Moon et al, 
Ch CBLAST) 

5. Radiation scheme: GFDL long and short wave radiation  
6. Dissipative heating from turbulent flow 
7. Ocean coupling: Princeton Ocean Model 



Prognostic Variables: 

► Mass variables: 
 ○ PD – hydrostatic pressure depth (time and space 
varying component) (Pa) 
 ○ PINT – Total pressure (Pa) 
 ○ T – Air temperature (K) 
 ○ Q – specific humidity (kg/kg) 
 ○ CWM – total cloud water condensate (kg/kg) for Ferrier 
Microphysics (others-all hydrometeo species) 
 ○ Q2 – 2 * turbulent kinetic energy (m2/sec2)– not used in the 
current HWRF configuration 
 

 ► Wind variables: 
 ○  U, V – wind components (m/s) 



 
Some examples of EMC’s effort to 

improve the HWRF model performance 
 



Importance of building the dynamically balanced 
initial hurricanes which match the observational 
intensity and location  





Improve the subgrid scale convective parameterization 

20% improvement 


