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ABTRACT

The moving frame of reference technique is a method that retrieves
wind field from single-Doppler radar observed radial wind and
reflectivity. In this paper, this technique is developed to retrievethree
dimension wind field. The performance of this method is explored using
Idealized data sets generated from anumerical model. Severa factors
which may affect retrieva results have been tested. These factors include:
the distance between the radar site to the area of interest; the scanning
strategy; as well as the moving speed of the weather system. The results
show that three-dimensional wind field can be retrieved accurately from
single-Doppler radar observed radia wind and reflectivity smulated by
numerical model. Especialy, there is high correlation between the
retrieved vertical flow structure and its true counterpart. Thisresult is
particularly encouraging.
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RMSRRMSECCRMSM

A BC 1 3 6 50100150
N U5 V5 U=5m/ s V=5m/ s
U(m/s) | V(m/s) | W(m/s) RM SE/RRM SE SCC RMSM(retrieve) RMSM(true)

u v w u v w u v w u v w
AS0N 0.599/0.796 | 0.119/0.158 | 0.350/0.483 | 0.669 | 0.989 | 0.916 | 0.533 | 0.746 | 0.694 | 0.753 | 0.753 | 0.724
A50U5 | 4.86 0.0 -0.08 | 1.311/0.259 | 0.228/0.303 | 0.481/0.666 | 0.415| 0.968 | 0.883 | 5.967 | 0.787 | 0.899 | 5.055 | 0.753 | 0.724
A50V5 | 0.0 4.86 -0.08 | 0.708/0.940 | 0.122/0.024 | 0.344/0.476 | 0.727 | 0.989 | 0.915 | 0.656 | 5.030 | 0.758 | 0.753 | 5.056 | 0.724
A100N 0.686/0.911 | 0.114/0.152 | 0.349/0.482 | 0.685| 0.990 | 0.920 | 0.476 | 0.758 | 0.689 | 0.753 | 0.753 | 0.724
A100U5 | 4.86 0.0 -0.08 | 0.814/0.161 | 0.118/0.157 | 0.354/0.489 | 0.594 | 0.990 | 0.914 | 5.123 | 0.730 | 0.765 | 5.056 | 0.753 | 0.724
A100V5 | 0.0 4.86 -0.08 | 0777/1.032 | 0.113/0.024 | 0.355/0.492 | 0.662 | 0.991 | 0.916 | 0.595 | 5.039 | 0.743 | 0.753 | 5.056 | 0.724
A150N 0.752/0.998 | 0.113/0.150 | 0.361/0.498 | 0.621 | 0.990 | 0.918 | 0.465 | 0.756 | 0.684 | 0.753 | 0.753 | 0.724
A150U5 | 4.86 0.0 -0.086 | 0.844/0.167 | 0.109/0.145 | 0.366/0.505 | 0.576 | 0.991 | 0.914 | 5.101 | 0.737 | 0.763 | 5.056 | 0.753 | 0.724
A150V5 | 0.0 4.86 -0.08 | 0.832/1.105 | 0.107/0.021 | 0.370/0.512 | 0.608 | 0.992 | 0.913 | 0.596 | 5.050 | 0.744 | 0.753 | 5.056 | 0.724
B50N 0.563/0.748 | 0.134/0.178 | 0.303/0.419 | 0.773 | 0.986 | 0.922 | 0.722 | 0.746 | 0.738 | 0.753 | 0.753 | 0.724
B50US | 4.97 0.0 -0.18 | 0.607/0.120 | 0.135/0.179 | 0.359/0.497 | 0.700 | 0.985 | 0.902 | 4.983 | 0.737 | 0.748 | 5.055 | 0.753 | 0.723
B50V5 | 0.0 4.97 -0.18 | 0.549/0.730 | 0.127/0.025 | 0.341/0.472 | 0.777 | 0.897 | 0.910 | 0.687 | 5.039 | 0.716 | 0.753 | 5.055 | 0.723
B10ON 0.561/0.745 | 0.123/0.164 | 0.342/0.472 | 0.811 | 0.989 | 0.915 | 0.534 | 0.764 | 0.679 | 0.753 | 0.753 | 0.723
B100US | 4.97 0.0 -0.18 | 0.559/0.110 | 0.119/0.158 | 0.344/0.476 | 0.778 | 0.989 | 0.912 | 4.976 | 0.755 | 0.728 | 5.056 | 0.753 | 0.723
B100V5 | 0.0 4.97 -0.18 | 0.599/0.756 | 0.122/0.024 | 0.344/0.476 | 0.794 | 0.988 | 0.914 | 0.579 | 5.048 | 0.705 | 0.753 | 5.055 | 0.723
B150N 0.632/0.839 | 0.125/0.166 | 0.336/0.464 | 0.780 | 0.988 | 0.916 | 0.787 | 0.762 | 1.125| 0.753 | 0.753 | 0.724
B150US | 4.97 0.0 -0.18 | 0.598/0.118 | 0.120/0.159 | 0.352/0.487 | 0.799 | 0.989 | 0.911 | 4.969 | 0.763 | 0.721 | 5.056 | 0.753 | 0.723
B150V5 | 0.0 4.97 -0.18 | 0.664/0.882 | 0.126/0.025 | 0.349/0.483 | 0.756 | 0.989 | 0.916 | 0.523 | 5.052 | 0.700 | 0.753 | 5.055 | 0.723
C50N 0.569/0.757 | 0.153/0.203 | 0.359/0.496 | 0.729 | 0.981 | 0.903 | 0.627 | 0.722 | 0.656 | 0.753 | 0.753 | 0.724
C100N 0.575/0.763 | 0.146/0.194 | 0.355/0.490 | 0.792 | 0.983 | 0.908 | 0.525| 0.729 | 0.648 | 0.753 | 0.753 | 0.724
C150N 0.622/0.825 | 0.149/0.197 | 0.368/0.508 | 0.788 | 0.983 | 0.904 | 0.483 | 0.750 | 0.649 | 0.753 | 0.753 | 0.724
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RMSRRMSSEC R MS M

U(m/s) | V(m/s) | W(m/s) RM SE/RRM SE SCC RMSM(retrieve) RMSM ((true)
u % w u v w u v w u v w
A100N 0.686/0.911 | 0.114/0.152 | 0.349/0.482 | 0.685 | 0.990 | 0.920 | 0.476 | 0.758 | 0.689 | 0.753 | 0.753 | 0.724
A100U5 | 4.86 0.0 -0.08 | 0.814/0.161 | 0.118/0.157 | 0.354/0.489 | 0.594 | 0.990 | 0.914 | 5.123 | 0.730 | 0.765 | 5.056 | 0.753 | 0.724
B100U5 | 4.97 0.0 -0.18 | 0.559/0.110 | 0.119/0.158 | 0.344/0.476 | 0.778 | 0.989 | 0.912 | 4.976 | 0.755 | 0.728 | 5.056 | 0.753 | 0.723
A100V5 | 0.0 4.86 -0.08 | 0777/1.032 | 0.113/0.024 | 0.355/0.492 | 0.662 | 0.991 | 0.916 | 0.595 | 5.039 | 0.743 | 0.753 | 5.056 | 0.724
B100V5 | 0.0 4.97 -0.18 | 0.599/0.756 | 0.122/0.024 | 0.344/0.476 | 0.794 | 0.988 | 0.914 | 0.579 | 5.048 | 0.705| 0.753 | 5.055 | 0.723
3 RMSRRMSSECRMS M
u(m/s) | V(m/s) | W(m/s) RMSE/RRM SE SCC RMSM(retrieve) RMSM(true)
u % w u Y w u Y w u Y w
A50N 0.599/0.796 | 0.119/0.158 | 0.350/0.483 | 0.669 | 0.989 | 0.916 | 0.533 | 0.746 | 0.694 | 0.753 | 0.753 | 0.724
A100N 0.686/0.911 | 0.114/0.152 | 0.349/0.482 | 0.685 | 0.990 | 0.920 | 0.476 | 0.758 | 0.689 | 0.753 | 0.753 | 0.724
A150N 0.752/0.998 | 0.113/0.150 | 0.361/0.498 | 0.621 | 0.990 | 0.918 | 0.465 | 0.756 | 0.684 | 0.753 | 0.753 | 0.724
4 RMS RRMSSEC (R MB
U(m/s) | V(m/s) | W(m/s) RM SE/RRM SE SCC RMSM(retrieve) RMSM ((true)
u v w u v w u v w u v w
A100N 0.686/0.911 | 0.114/0.152 | 0.349/0.482 | 0.685 | 0.990 | 0.920 | 0.476 | 0.758 | 0.689 | 0.753 | 0.753 | 0.724
B10ON 0.561/0.745 | 0.123/0.164 | 0.342/0.472 | 0.811 | 0.989 | 0.915 | 0.534 | 0.764 | 0.679 | 0.753 | 0.753 | 0.724
C100N 0.575/0.763 | 0.146/0.194 | 0.355/0.490 | 0.792 | 0.983 | 0.908 | 0.525| 0.729 | 0.648 | 0.753 | 0.753 | 0.724
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