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In this study, we investigate a strategy to directly assimilate brightness temperatures
into a cloud-resolving-model. The assimilation is based on an Ensemble Kalman Filter
methodology. The cloud resolving model used in the study is the Advanced Regional
Prediction System (ARPS) developed at the University of Oklahoma. The model fea-
tures several microphysical schemes, turbulent parameterizations, and surface sub-
models. In spite of its advanced physics packages, the model is deemed to over-predict
the amount of solid phase hydrometeors. This has a negative impact on the assimila-
tion of brightness temperatures because over-prediction of scattering may result in
underestimation of surface rainrates. To mitigate this potential deficiency an “a priori”
covariance term, based on independent radar-radiometer observations, is included in
functional form associated with the assimilation process. This “a priori” covariance
term constrains the model state variables to values consistent with independent obser-
vations. The methodology is evaluated using radar and radiometer observations. That
is coincident real radar and radiometer data are assimilated into the model. Assimila-
tions of radiometer only observations with and without the “a priori” covariance term
are performed. The retrieved/forecasted state variables are compared to those derived
in from the combined radar and radiometer observations, and the impact of the “a pri-
ori” covariance term on the assimilation is thus assessed. The radar observations are
collected by an X-POL radar over Crete, while the associated radiometer observations
are simulated from the radar retrievals in this semi-idealized study.



