Simulation of MJO Variability in the NCEP Climate Forecast System 
Scott Weaver, Wanqiu Wang, Mingyue Chen, and Arun Kumar

NOAA Climate Prediction Center

The Madden Julian Oscillation (MJO) is an important intraseasonal mode of climate variability, given its significant modulation of global climate variations and attendant societal impacts. Advancing current understanding and simulation of the MJO using state of the art climate data and modeling systems is thus a necessary goal for improving MJO prediction capability.  MJO variability is assessed in NOAA/NCEP reanalyses and two versions of the Climate Forecast System (CFS), CFSv1 and its update (CFSv2). The analysis leans on a variety of diagnostic procedures and includes MJO sensitivity to varying El Niño-Southern Oscillation (ENSO) phases.

It is found that significant improvements have been realized in the representation of MJO variations in the new NCEP Climate Forecast System Reanalysis (CFSR) as evidenced by outgoing longwave radiation (OLR) power spectral analysis and more coherent propagation characteristics over the eastern hemisphere in CFSR-only depictions. Conversely, while modest improvements are realized in the CFSv2 as compared to CFSv1, the simulation of the MJO continues to be a challenge. The CFS shows robust intraseasonal simulations over the west Pacific during El Niño years with diminished simulation capability over the Indian Ocean during La Niña years. This is likely a manifestation of the preference for La Niña MJO activity to occur over the Indian Ocean and the simulation challenges over that domain.

