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Long Term Research Objectives and Strategy to Achieve Theme:

Objectives: To improve the forecast of the formation and intensification of Atlantic hurricanes in NCEP/EMC operational model by improving the simulations of the Atlantic warm pool (AWP) in that model during the Atlantic hurricane season of June to November.
Strategy: To evaluate and improve HYCOM’s predictability of the AWP and associated mesoscale ocean features for NCEP/EMC transition to operational hurricane forecast.
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Research Summary: 

The rationale for the current project is the recent scientific finding that the Atlantic warm pool (AWP) — a large body of warm water comprised of the Gulf of Mexico, the Caribbean Sea, and the western tropical North Atlantic — may add a value for improving the simulation of Atlantic tropical cyclone (TC) in operational hurricane forecast models. In particular, recent studies using both observations and models have shown that a large AWP reduces the vertical wind shear and increases the convective available potential energy over the main development region for Atlantic hurricanes, and thus facilitates the formation and development of Atlantic TCs. Therefore, our ultimate goal is to improve the forecast of the formation and intensification of Atlantic hurricanes in NCEP/EMC operational model, by improving the simulations of the AWP in that model during the Atlantic hurricane season of June to November. 

We have shown through our research during the JHT year-1 that HYCOM has a tendency to produce a large cold bias of up to 2degC in the AWP region. Such tendency is mostly hidden in the forced simulations because the model SST is damped toward the observations in the forced simulations. The cold AWP bias is revealed only when HYCOM is thermally coupled to the atmospheric mixed layer model (AML). This is because nonphysical thermal interaction, which may be caused by the ocean model bias in the forced HYCOM simulations, is not allowed in the thermally coupled HYCOM simulations. However, further model simulations suggest that such bias emerges very slowly. Over the AWP region, it takes about 4 ~ 5 months to develop a –1degC SST bias. Therefore, the cold AWP SST bias should not cause a serious problem in the 5-day forecast of the NCEP/EMC operational models. 

Nevertheless, we find that the 5-day forecast error of the NCEP/EMC’s Real Time Ocean Forecasting System for Atlantic (RTOFS-Atlantic) is as large as 2degC and usually negative. In particular, the cold SST error is largest in the deep tropics between equator and 10N, and in the southern Caribbean Sea. We suspect that the 5-day forecast error of RTOFS originates from a combination of many different sources, including the Cooper and Haines scheme, GFS weather forecast error, initialization, and 2DVAR data assimilation. It is demonstrated here that the application of a simple bias correction scheme could substantially reduce the 5-day forecast error of the RTOFS in the deep tropics and Southern Caribbean Sea (Figure 1).
Research Performance Measure:  

We achieved our main objective:  To evaluate and improve HYCOM’s predictability of the AWP and associated mesoscale ocean features for NCEP/EMC transition to operational hurricane forecast.
Figures and Captions: 
Figure 1: (a) Mean and (b) RMSE of the 5-day forecast of RTOFS along with (c) RMSE of the bias-corrected 5-day forecast during August 2010. 
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Research Highlights:

· The 5-day forecast error of the NCEP/EMC’s RTOFS is as large as 2degC and usually negative. In particular, the cold SST error is largest in the deep tropics between equator and 10N, and in the southern Caribbean Sea. 

· It is demonstrated here that the application of a simple bias correction scheme could substantially reduce the 5-day forecast error of the RTOFS in the deep tropics and Southern Caribbean Sea.
