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for Environmental Prediction (NCEP) against the Climate Modeling Best Estimate (CMBE) observational dataset
made by the U. S. Department of Energy Atmospheric Radiation Measurement ( ARM) Program at the southern
Great Plains (SGP) site for the years of 2001 — 2008. The investigation focuses on the vertical distributions of air
temperature (T), relative humidity (RH), and cloud fraction. The major findings are as follows:

(1) NCEP GFS was able to largely capture the seasonal variations of T and RH. However, on seasonal aver-
age, the model overestimated T at the heights of 1. 5-12 km, while underestimated T at 13 - 16 km in spring and
winter and at 0 — 1. 5 km in autumn and winter, by less than 1°C. Both the predicted and observed RH had double
peaks located near the surface and around 12 km, respectively. However, the model overestimated RH in the upper
and middle troposphere (4 —12 km). Increase of model resolution from T1701.42 to T2541.64 significantly improved
the prediction of RH at 14 - 18 km. (2) NCEP GFS generally underestimated cloud fraction at heights below 10 km
and slightly overestimated cloud fraction at 11 - 13 km. Moreover, the prediction missed the daytime nonprecipitat-
ing low-level clouds and underestimated precipitating cloud amounts below 8 km, indicating that activities of shallow
convection and deep convection in the model were not active enough. (3) Using the observed RH and the predicted
cloud water/ice mixing ratio (g.) to calculate cloud fraction with the diagnostic method in the NCEP GFS model, the
result shows that cloud fraction from this calculation is more significantly underestimated compared to the NCEP
GFS predicted cloud fraction, suggesting that the underestimation of cloud cover at heights below 11 km by the
NCEP GFS is probably contributed by an underestimate of g. at these altitudes. (4) Improvements in the prediction
of T, RH, and cloud fraction were insignificant during 2001 — 2008. The inaccurate prediction of cloud fraction and
g. is probably related to uncertainties of parameterizations of deep and shallow convection, as well as cloud micro-
physics, in the NCEP GFS model.

NCEP GFS model, ARM CMBE observational dataset, model evaluation, cloud fraction
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