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1
(km

< 5% < 10% < 15% < 20%
0.5 ~1.23 1.28 98.36 98. 88 99.22 99.39
1.0 ~0.63 0.79 95.42 9. 11 96. 54 97.06
1.5 ~0.14 0.65 91.87 92.82 93.43 94.03
2.0 0.12 0.79 72.75 85.03 91.70 92.56
2.5 0.29 0.92 65.59 67.25 74.48 82.01
3.0 0.42 0.97 61.31 62.73 64. 46 73.46
3.5 0.42 0.93 66. 90 62. 55 71.92 75.55
4.0 0.30 0.85 83.74 85.03 85.90 86.76
4.5 0.37 0.85 95.33 9. 71 97.06 97.32
5.0 0.30 0.83 93. 69 95.33 96. 45 97.06
5.5 0.28 0.84 93.34 95.93 97.32 98. 18
6.0 0. 34 0.87 94. 00 98. 53 98. 88 98.89
6.5 0.42 1.00 96. 47 97.92 99.22 99.22
7.0 0.45 0.98 94.90 96.97 98.70 98. 88
7.5 0.43 0.83 93. 64 97.15 98. 70 98. 88
8.0 0.35 0.65 97.30 99. 15 99.31 99. 48

8.5 0.21 0.53 98.20 99. 48 99. 83 100

9.0 0.10 0.45 98. 80 100 100 100

2
(fem) < 5% < 10% < 15% < 20%
0.5 ~0.42 0.53 76.96 78.34 80. 59 83.53
1.0 ~0.22 0.47 78.25 79.70 79.95 80.20
1.5 - 0.05 0.55 62.98 81.83 89. 53 93.08
2.0 0.03 0.67 81. 66 89. 62 92.65 94. 46
2.5 0.13 0.77 88. 67 92.30 94.03 95.67
3.0 0.27 0. 80 92.47 94.29 95.42 9. 19
3.5 0. 49 0.93 93.94 95.16 95.67 96.28
4.0 0.67 1.05 94.38 94.98 95.33 95.93
4.5 0. 10 0.70 82.79 90. 66 92.73 94. 12
5.0 ~0.12 0. 80 54.84 71.63 83.82 90.74
5.5 ~0.23 0.91 52.91 58.30 67.65 75. 69
6.0 - 0.26 1.01 51. 44 56. 14 61.51 74.53
6.5 - 0.27 1.10 51.66 65. 85 66. 96 79.00
7.0 - 0.25 0.95 53.20 56.23 69. 60 73.24
7.5 ~0.18 0.73 58.56 60.21 71.51 72.80
8.0 - 0.09 0.55 63. 84 67.13 70.33 73.62
8.5 - 0.00 0. 50 54.07 59.95 65.50 70.95
9.0 0.05 0. 50 53.03 63. 80 72.43 81.92
; 5 km
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3 w
(km)

< 5% < 10% < 15% < 20%
0.5 0.02 0.19 89. 10 89. 62 89.97 90. 31
1.0 0.01 0.36 82.79 83.56 84.08 84. 60
1.5 0.00 0.59 79.58 81.57 82.87 83.74
2.0 - 0.01 0.83 76. 64 78.37 81. 14 83.56
2.5 - 0.03 1.10 73. 10 75.52 78.03 80. 45
3.0 - 0.04 1.34 73.01 74.48 76. 47 78.55
3.5 - 0.05 1.57 68. 94 71.28 73. 10 74.91
4.0 -0.07 1.72 66. 44 68. 25 70.07 71.54
4.5 0.09 1. 86 64.27 66. 00 67.91 69.55
5.0 -0.11 1.98 62.02 63.58 64. 88 66. 44
5.5 -0.14 1.93 58. 65 60. 64 62. 54 63. 49
6.0 -0.16 1. 60 68. 36 68. 96 70. 80 71.87
6.5 -0.18 1. 40 62.47 63.90 64.51 74.81
7.0 -0.19 1.39 60. 57 61. 44 61.90 73.37
7.5 -0.20 1.41 60. 57 61.39 62.23 72.99
8.0 -0.21 1.51 62. 39 62.73 63. 64 63.94
8.5 -0.22 1.64 56. 06 56.23 56. 83 57.87
9.0 -0.24 1.82 64. 45 64.53 64.71 66. 88
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A NEW TECHNIQUE OF RECOVERING THREE DIMENSIONAL WIND FIELDS FROM
SIMULATED DUAI-DOPLER RADAR DATA IN THE CARTESIAN SPACE

Zhou H aiguang
(Nanjing Institute of Meteorology, Nanjing 210044, Chinese Acedemy of Meteorological Sciences, Beijing 100081)
Zhang Peiyuan

( Chinese A cademy of Meteorological Sciences, Bejing 100081)
Abstract

A new technique of deriving three dimensional wind fields is investigated from the Dual- Doppler weather
radar radial wind which is based on the Cartesian space using variational method. It provides a simultaneous res
olution of three wind components and satisfies both the minimal dual- equation system and the continuity equa
tion . The most advantage of this method is that can remove the potential drawback of an iterative solution of
Cartesian dual— Doppler analysis techniques( It is a major demerit that retrieves the vertical velocity using mass
continuity equation with iterative method) . The data pre— process technology and interpolation are also studied.
We developed athree dimensional Cressman weighting function to process the interpolation. In order to test the
capability and advantage of this method, one numerical experiment based on simulate radar observations is de-
signed. Firstly, we synthesize the dual- Doppler radar radial velocity and reflectivity from the numerical model
T hen, the three dimensional wind components are retrieved from the radial velocity and reflectivity using this
new technique. T he retrieved three— dimensional wind fields are found to be quite consisted with those previous-
ly simulate winds fields. M ean difference, Root— mean— square error and relative deviation are defined to test
the precise of the new method. These statistic errors reveal the accuracy and the advantage of this method. T he
numerical experiment definitely testifies that this new technique can be used to retrieve the three— dimensional
wind fields from the radial velocity and reflectivity detected by the real Dual- Doppler weather radar.

Key words: Dual-Doppler weather radar, Three-dimensional wind fields, Retrieval, Interpolation, Varia
tional method.



