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RECOVERY OF THE THERMODYNAMIC FIELDS USING MULTIPLE-DOPPLER-

RADAR SYNTHESIZED WINDS OVER COMPLEX TERRAIN

ABSTRACT

RADAR can provide observations of distributions of hydrometers and winds with high
resolutions in both time and space. With multiple-Doppler-RADAR synthesized winds,
thermodynamic parameters (i.e., pressure and temperature) can be retrieved.

Solving a Poisson equation for the pressure over each horizontal plane with strong
constraints of variational analysis results in the ambiguity of the vertical structure due to the
existence of unknown constants at each horizontal layers and forces user avoid terrain when
utilizing traditional thermodynamic retrieval method..

In this study, a new method retrieving the thermodynamic fields over terrain has been
developed. The unknown constants can be eliminated which means the three-dimensional
thermodynamic structures can be accurately reconstructed. The aforementioned goals are
accomplished by using three momentum equations and a simplified thermodynamic equation.as
strong constraints. Via adjustable weighting at each grid points of feature of weak constraints,
the minimization is handled differently at points in the flow regime and terrain.

A series of Observation System Simulation Experiment (OSSE) tests are conducted to
examine the correctness of the method, and the sensitivity of the retrieved fields with respect to
the input data and weighting of constraints. Besides, a real case study from 2008 Taiwan
SoOWMEX field experiment is carried out to assess the performance of new scheme in
recovering the pressure and temperature fields over mountainous area under a realistic scenario.

Overall, the new retrieval algorithm can provide researchers a more comprehensive
understanding of the convection evolution particularly over complex topography and be used

in data assimilation system to enhance performance of weather prediction potentially.
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