Diagnosis of Biases in Cloud Properties Simulated from both the Old and New Version of the NCEP GFS Using Satellite Retrievals
Clouds are crucial for climate studies due to their impacts on both the Earth’s radiation budget and temperature on a global scale. However, the representation of cloud vertical structure in weather and climate models has been recognized as a major source of uncertainties in predicting climate changes and estimating cloud feedbacks due to the insufficient knowledge of underlying physical processes. Therefore, a more accurate representation of cloud behavior is required in order to generate realistic simulations of the Earth’s climate change.
The main objectives of this study are to evaluate clouds generated by the National Center for Environmental Prediction (NCEP) Global Forecast System (GFS) model using different types of satellite products and to compare model performance between the old and new version of the GFS cloud products. Several cloud properties simulated by the GFS model including cloud fraction (CF), cloud optical depth (COD), liquid water path (LWP), and ice water path (IWP) are examined to identify key biases and deficiencies in cloud fields by bringing different cloud products from both passive sensor such as Moderate Resolution Imaging Spectroradiometer (MODIS) and active satellite retrievals from CloudSat and the Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observation (CALIPSO) platform.
