Five year Milestones for the Regional Model/Physics Team

Note: DTC will be assisting EMC in conducting several of the tests listed below, but the actual partition of the work has not been defined yet.

FY10-FY11

Continue testing of  NOAH LSM in HWRF for operational  implementation in 2011. Evaluate and compare tracks, intensity and rainfall with slab LSM (EMC)

Continue evaluation of HWRF coupling to HYCOM for possible 2011 operational implementation (EMC, URI). 

Evaluate local and the nonlocal boundary layer parameterization schemes  in HWRF and COAMPS-TC.  (EMC, ESRL, AOML, NRL)

Perform sensitivity of horizontal diffusion of HWRF in order to make possible improvement of storm size and wind-pressure relationship (EMC)

Investigate expansion of ocean coupling in HWRF to East/Central  Pacific (EMC, URI, GFDL).
Improved formulation of lateral boundary conditions for HWRF to address the deviations in large-scale HWRF forecast fields. Consider testing GFDL method as well as other schemes. (EMC, GFDL)

Development of movable triply-nested (27/9/3) version of HWRF 

 (AOML, EMC);  expand coupler for triply-nested grid configuration (EMC, AOML, URI), transferring code  to general WRF code repository (DTC, AOML).

Development of the coupled atmosphere-wave-ocean version of HWRF and COAMPS-TC with a new air-sea interface module, including wind-wave-current interaction physics and sea spray parameterization based on ocean state using coupled wave-ocean-atmosphere system (URI, ESRL, EMC, GFDL, NRL). 

Test and evaluate a triply-nested version of COAMPS-TC with 45/15/5 km or 36/12/4 km resolution.  Test improved physical parameterizations in COAMPS-TC (new shallow convection, PBL, surface fluxes, microphysics, NOAH land surface model). Coordinate advancements with HWRF team  (NRL).

Release and provide support of HWRF-v3 system (including vortex initialization, POM, HYCOM and coupler) to the community (DTC, EMC, URI),  facilitating the use of a common code base for research and operations.

Stream two  

General Comments:

It is recognized among members of the Regional modeling team, that for the success of HFIP goals of significant improved intensity prediction with a high resolution regional model, the development of stream 2 milestones are essential and will involve  a multi-year effort that need to be addressed with ongoing flexibility and inter-team collaboration. Each group and member has their particular area of expertise and interest. Key areas in which progress is anticipated are in resolution and numerics, cloud microphysics,  coupled atmosphere-wave-ocean systems, and boundary layer schemes. This document outlines our attempt to identify these critical areas of model development and our best estimate of the time involved to achieve these goals within the next 5 years.

Specific Stream 2 Milestones:

Develop a framework for research and operations collaboration in hurricane numerical forecasting  in the NOAA Environmental Modeling System (NEMS) era (DTC, EMC).

Develop the capability of performing idealized simulations with HWRFX/HWRF (AOML) and transition it to the community WRF code (AOML, DTC).

Use idealized framework for evaluation of various advanced micro-physics parameterization schemes in HWRF, AHW and COAMPS-TC  (HRD, ESRL, EMC , MMM, NRL, Hebrew University).

Install Hebrew University bin micro-physics parameterization as an option in general WRF code repository and test in (27/9/3) version of HWRF and COAMPS-TC for calibration of improved bulk microphysical parameterization. (Hebrew University, URI, AOML, ESRL, EMC, NRL, DTC).

Coordinate strategy within modeling groups for evaluation and advancement of other advanced physics parameterizations and suites for HWRF, AHW and COAMPS-TC  (EMC, NRL, MMM, AOML , GFDL, URI, ESRL, DTC).

Document and evaluate the sensitivity of storm track, structure and intensity to increased vertical resolution within HWRF, AHW and COAMPS-TC (EMC, AOML , GFDL, MMM, NRL)

Continue development of high-resolution (9:3:1) triply nested version of HWRFV3.2 and transferring code to general WRF code repository (DTC, EMC, AOML).

Extend the HWRF coupler for HYCOM and WAVEWATCH to work with AHW and support to community (DTC, MMM).

FY12

Continue development of the above-mentioned coupled atmosphere-wave-ocean version of HWRF and COAMPS-TC (URI, ESRL, EMC, GFDL, NRL). 

Continue evaluation of advanced microphysics schemes in HWRF, AHW and COAMPS-TC using real date cases, with improved calibration based on bin microphysics.  (EMC, AOML, Hebrew University, MMM, NRL).

Continue development of an improved formulation of  the lateral boundary condition for HWRF.
Continue evaluation of the impact of increased vertical  resolution within COAMPS-TC, AHW and HWRF, using both idealized and real data. 

Continue to evaluate local and the nonlocal boundary layer parameterization schemes (or new advanced scheme)  in HWRF/HWRFX, AHW and COAMPS-TC.  (EMC, ESRL, AOML, NRL, MMM)

Begin testing  triply-nested version of wave-ocean-atmosphere coupled version of  HWRF (DTC, EMC)  and COAMPS-TC with new enhanced surface, boundary layer and microphysics, including new sea-spray parameterizations (AOML, EMC, AOML, ESRL ).

Continue support of HWRF to the community (DTC, EMC, URI)

Evaluate AHW with full ocean and wave coupling and sea spray parameterization and compare to HWRF and COAMPS-TC

Stream 2

Continue development of high-resolution,  triply nested, coupled  version of HWRFV3/HWRFX (9/3/1), with advanced bulk and bin microphysics (AOML, URI, Hebrew University, ESRL) , coupled wave-ocean-atmosphere system and with increased vertical resolutions.

FY13

Begin rigorous testing, over multiple seasons in Atlantic and East Pacific, of wave-ocean-atmosphere  coupled version of HWRF (27/9/3 km), with new sea-spray parameterization, advanced microphysics and improved surface parameterizations, and possibly improved boundary layer schemes (EMC, AOML, URI, GFDL, ESRL).  

Begin rigorous testing over multiple seasons in WPAC, Atlantic and other basins,  of the wave-ocean-atmosphere  coupled version of COAMPS-TC (27/9/3 km) using high-resolution physics including advanced microphysics, boundary layer, surface fluxes.  

Coordinate results  with HWRF team (NRL). 

Run new version of HWRF and COAMPS-TC in parallel for 2013 hurricane season.

Continue support of HWRF to the community (DTC, EMC, URI)

Stream 2

Continue development of high-resolution,  triply nested, coupled  version of HWRFV3 (9/3/1), with advanced bulk and bin microphysics (AOML, URI, Hebrew University, ESRL) , coupled wave-ocean-atmosphere system and with increased vertical resolutions.

Implement a semi-Lagrangian, positive definite, monotonic advection scheme for the scalar quantities including the microphysics within COAMPS-TC (NRL) and  test new physical parameterizations in COAMPS-TC (possibilities include new shallow convection, PBL, surface fluxes, microphysics).  

Coordinate advancements with HWRF team (NRL, EMC, AOML)

Test and compare the performance of  the AHW  (MMM) advanced model  to COAMPS-TC (NRL) and HWRF (EMC, AOML)

HWRF development in NEMS framework 
FY14 

Operational implementation of new (27/9/3) version of HWRF at EMC depending on availability of computer resources (EMC).
Operational transition of COAMPS-TC to FNMOC of new fully coupled (air-sea-wave) COAMPS-TC contingent on available computational resources (NRL).

Continue comparison of  (27/9/3) version of HWRF with (9/3/1) version with bin microphysics (AOML, EMC)

Testing HWRF in NEMS framework

Continue support of HWRF to the community (DTC, EMC, URI)

Continue physics improvements in stream 2 models and performing intercomparisons with HWRF and COAMPS-TC (EMC, ESRL, AOML, NRL, MMM)

FY15

Consider  increased horizontal resolution of HWRF (e.g., 18/6/2)  in accordance with changes to GFS resolution and availability of computer resources  (EMC)

Continue testing HWRF in NEMS framework for possible implementation during the 2015 hurricane season

Continue support of HWRF to the community (DTC, EMC, URI)

