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Abstract The ill-conditioned coefficient matrix and error sensitivities of the Volume Velocity Processing (VVP) wind retrieval
method with Doppler radar are analyzed in mathematics, and the equations for resolving vertical velocity are modified especial-
ly. Given the condition number varies largely when the different fitted parameters chosen, the partial parameters with small
magnitude are always neglected in retrieval. The analysis of error’s norm verified that model errors might be introduced. but
simplified wind model can decrease the difficulty in solving and stabilize the retrieval results. In the VVP retrieval algorithm.
the linear correlation among the coefficient matrix vectors caused the matrix singularity. It is demonstrated that the accuracy of
the fitted parameters could be affected when combining or abandoning linear correlation items in the coefficient matrix, and the
model bias varied along with the position of analyzed points, not with the magnitude of parameters only, but the partial fitted
parameters could remain accuracy. Based on the error analysis of VVP retrieval method, the errors when abandoning some pa-
rameters are analyzed and examined. The demonstrations of solving equations” modification further provide a fundamental un-
derstanding for the accurate retrieval of the vertical velocity.
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Table 1  Grouping of the fitted parameters
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Fig.1 Variations of coefficient matrix condition number with the different retrieved parameters.
The size of analysis volume is specified as the sector gap of 10° X 20 gates for each radial.

The elevation is 2.5°. The grouped retrieved parameters of (a) — (1) are shown in Table 1
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Table 2 Parameter settings of the synthetic data

EZ Z A
uo 5 vy 3.0 m/s, 2.0 m/s
Urs Uy -0.3s1,0.3s!
Zos Nos 20 0, 0,0
wo 1.0 m/s
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Table 3 Retrieval results at the different azimuth when «, and v, neglected (Elevation=4", R=50 Gates)

5° 15° 45° 60° 75° 90°
w(m/s) 2.19 2.47 1.01 0. 80 0.72 0.70
o Ew -3.97 -4.91 -2.04 -0.06 0. 65 0.93 1.00
"""""""""" wl(m/s) 0.70 0.73 Lo4 17zt 2009
o Ew 0.99 0.92 -0.14 -2.25 —-4.91 -3.65
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Table 4 Grouping of the fitted parameters in the 7P model
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Table 5 Parameter settings of the synthetic data
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(a. u component, b. v component,

c. w component; fitted parameter has shown in Table 1)
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