Evaluation of NCEP CFSv2 Decadal and long CMIP runs 

Suranjana Saha1, Shrinivas Moorthi, David Behringer, Patrick Tripp, Xingren Wu, Jiande Wang, Sudhir Nadiga, Yu-Tai Hou, Michael Ek, Rongqian Yang, Jesse Meng 
Environmental Modeling Center, NCEP/NWS/NOAA

1Corresponding author

NCEP recently carried out decadal runs for CMIP5 using the Climate Forecast System (CFS) version 2 (CFSv2).  The CFSv2 includes a coupled model with the NCEP global forecast system, a land-surface model (Noah), an ocean model (GFDL MOM4), and a dynamic-thermodynamic sea-ice model.  The CFSv2 system has also been used for the latest Climate Forecast System Reanalysis and Reforecast (CFSRR) at NCEP before it became operational in March 2011.  In this paper, we present the NCEP coupled model, and the characteristics of the atmosphere, ocean, seaice and land components from NCEP CFSv2 decadal and free long CMIP runs.  

For the decadal runs, 60 initial conditions have been used from the CFSR from 1 November initial conditions, with 4 members (from the four cycles of 00Z, 06Z, 12Z and 18Z) each year  from 1980, 1981, 1983, 1985, 1990, 1993, 1995, 1996, 1998, 2000, 2003, 2005, 2006, 2009 and 2010.  Each run is integrated for 122 months (one-decade integration with a two-month spin-up). 
Three long CMIP runs have just been completed at NCEP with CFSv2. They are:

1. Initialized in January 1, 1988 ends in December 31, 2030 (43 years)
2. Initialized in January 1, 1996 ends in December 31, 2046  (51 years)
3. Initialized in January 1, 2002 ends in December 31, 2101 (100 years)

Preliminary results from the decadal runs show that global (2-meter) air temperature anomalies have an upward trend in rough agreement with the GHCN-CAMS data set, and a range of about 2C or more among ensemble members until 2017-2020.  Forecast annual mean air temperatures are generally cooler than observations over land with largest differences over Eurasia, the exception being some higher-latitude regions and lower-latitude drier regions where forecasts are warmer than observations.  Forecast minus observed standard deviation of temperatures are largest over much of Eurasia and somewhat positive at lower latitudes, with negative values over North Africa and Mediterranean regions, northern North America, northeastern Siberia, and largest negative values over Antarctica.  Over land precipitation is highest in the tropics, though generally higher in the model than observations (CMAP, used by GLDAS/Noah).  Evaporation, soil moisture, runoff and snow cover show reasonable global patterns, but further analysis is required to better assess surface and atmospheric energy and water budgets.

