Announcing a CPPA-Sponsored Project to Downscale Seasonal Predictions

from Multiple Global Climate Models with Multiple Regional Climate Models

Over the past 5-10 years, through the grants program of the NOAA Climate Program Office (NCPO), the Climate Prediction Program for the Americans (CPPA) and its predecessor programs (GCIP/GAPP) have sponsored a number of independent investigations of various applications of Regional Climate Models (RCMs), such as Anderson et al. (2003), Liang et al. (2004) and Gutzler et al. (2005).  These and other RCM investigations have spanned the following three broad configurations or modes:

1 - RCM simulation mode: 


-- driven by atmospheric and SST analyses
2 - RCM semi-prognostic mode: 


-- driven by atmospheric predictions and SST analyses
3 - RCM fully-prognostic mode:


-- driven by atmospheric and SST predictions
The past success of RCMs in simulation and quasi-predictive modes comes from the ability of their higher resolution to better resolve: 1) the influence of orography, especially the role of regional elevated heat sources as central forcing mechanisms for monsoon circulations; 2) the diurnal cycle, especially the low-level nocturnal jets prominent, for example, in south central U.S. 3) summer season nocturnal precipitation maxima associated with these nocturnal jets; 4) SST gradients in nearby coastal ocean areas; 5) mesoscale convective complexes, which play a dominant role in summer precipitation anomalies; and 6) winter snow cover and snowmelt, especially in high orography areas.

While there is a plethora of RCM simulation mode studies (Hong and Leetma, 1999; Takle et al., 1999; Gutzler et al., 2005; to name but a few of many), and a growing body of semi-prognostic RCM studies (Fennessy and Shukla, 2000; Leung and Ghan, 1999), fully prognostic RCM studies are sparse, though some are emerging (Kim et al., 2000). 

To explore the utility and value of fully-prognostic RCMs in operational seasonal to interannual climate prediction, CPPA is sponsoring a wider assessment and demonstration of fully-prognostic RCM executions as part of its FY08 call.  Each participating RCM will include a regional atmospheric model coupled to a regional land model, with or without coupling to a regional ocean model driven by a global coupled model. The specific goal is to involve multiple RCM groups to execute multiple RCMs in fully prognostic mode from global seasonal predictions in hindcast mode spanning multiple years across more than two decades..  Such fully prognostic RCM seasonal forecasts will be comprised of several members from each participating RCM over a period of  27 years (1982-2008) or longer.

The atmospheric and SST forecasts for these fully prognostic RCM seasonal predictions will be provided initially by the current NCEP Climate Forecast System (CFS; see Saha et al. 2006), then the next version of the CFS system that will be available in 2009/2010 and finally the next version of the NASA coupled model that will also be available in the 2009/2010 time frame These coupled global forecasts will be distributed by CPPA to CPPA and other researchers via a public server. 

Each participating RCM must span at least the entire Continental United States (CONUS), with the spatial resolution of each RCM to be at least 35 km (close to that of the NCEP North American Regional Reanalysis, Mesinger et al. 2006, which will be a key validation tool).  Additionally, each PI will use their own procedures for initializing their RCM atmospheric/land/ocean states. As potential sources of these initial states, NCEP and NASA will provide 1) the initial atmosphere, ocean and land states of their global models, 2) the atmosphere and land states of the updated NCEP Regional Reanalysis (see Mesinger et al. 2006), and 3) the land states of the NCEP Global Land Data Assimilation System. CPPA anticipates that most participating RCMs will not be initially coupled to a regional ocean model and hence NCEP and NASA will also offer the bias corrected CFS and NASA SST predictions as the source of global SST fields for use by the RCMs.

The FY08 RCM prediction experiment will focus on the winter season.. The members for the ensemble predictions must be executed from initial conditions on 10 separate days for both the NCEP CFS current and next model versions and NASA next model version during Nov. and Dec.  and hence must be 5-6 month long forecasts that span from Dec. 1 through April 30.  Altogether then, each participating PI must execute their chosen RCM in fully prognostic mode for 30 members (10 CFS current, 10 CFS next, 10 NASA next) of 5-6-month forecasts (at least 27 years x 30 members for the winter season beginning Dec. 1).  Moreover, each PI must be able to execute all their RCM predictions on their own computing resources. 
The following dual benchmarks will be used for determining the "value added" of the fully-predictive multi-RCM seasonal predictions over and above those of the CFS suite: 1) comparison to the empirically or statistically downscaled and bias-corrected global predictions of the parent CFS and NASA models that provided the predicted lateral boundary conditions and 2) comparison to empirical seasonal prediction tools, such as ENSO compositing, Optimal Climate Normals (OCN), or CCA (Canonical Correlation Analysis). 

Other benchmarks will be established in the course of the experiment. Of special interest will be determining the added value of an RCM ensemble to a global ensemble. The long RCM hindcast set is critical for quantifying the RCMs' ability to capture realistic interannual variability and to cast the RCM predictions more skillfully in terms of anomalies from each RCM's own climatology.  Most importantly, the long 27-year RCM hindcasts are needed to compute CONUS skill maps with those of the CFS and NASA global model skill maps. 
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