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Abstract The data processing and variational algorithm for 3-D wind field retrieval by bistatic Doppler radar net-
work are developed and bias of retrieved wind is analyzed. The wind retrieval algorithm is used to analyze the bistat-
ic radar data in the field experiment conducted in Anhui Province in 2004. The algorithm uses the Doppler velocities
of the three receivers as weak constraints and uses the continuity equation as a strong constraint in a cost function in
which the two horizontal wind components are the control variables. The ARPS simulation outputs for a tornado
process are used to examine the performance of the algorithm. The results show that the bistatic radar system could
reproduce the mesoscale features of the tornado, upward and downward integrations can reduce the bias of retrieved
vertical velocity. The radial velocity data from second bistatic radar can reduce the retrieval bias and extend the cov-
erage. The radar data recorded by three receivers match very well. The wind fields calculated from different datasets

are similar and agree with VAD (the Velocity Azimuth Display) results. The design and concept of the bistatic radar
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system are correct, the data can be used in 3-D wind field analysis, especially in the boundary wind retrieval.

Key words bistatic radar, data process, wind retrieval
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Table 1 Parameters of the bistatic radar system

F£ 355k Main radar W s R4 Bistatic receiver

K Wavelength 5.5 cm || K Wavelength 5.5 cm
KRek2s Gain 44 dB KLkHazs Gain 20 dB

e v 1.0° W vE JK-F Horizontal 50°
Beam width Beam width M H Vertical 4°
(ORS¢ 32 (LR EEIE 32
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Fig. 1 Stretch map of bistatic radar system in the field experiment
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Fig. 2 The “truth” horizontal wind fields at height of 2 km (a) and retrieved wind fields (b). The background color is for vertical velocity.,

positive is upward and negative is downward. X and Y are respectively grid numbers along east-west and north-south directions with grid

spacing of 1 km
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Fig. 4 The errors of retrieved horizontal wind fields induced by random errors by using radar data of three receivers (a) and one main radar

and one bistatic receiver (b) (H=2 km). X and Y are respectively grid numbers along east-west and north-south directions with grid spacing
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