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A Method for Estimating the Advection Velocity of Radar Echoes
Using a Simple Weather Radar System

By Yoshio AsumMa, Katsuhiro KikucHI and Hisashi Kon*
Department of Geophysics, Faculty of Science, Hokkaido University
( Received June 13, 1984 )

Using a simple weather radar system, a definite and objective method for estimating the
advection velocity of radar echoes is explained. The advection velocity of radar echoes is
calculated from the best matching position obtained from the maximum cross-correlation of
two sequential echo patterns.

The results obtained are as follows ;

(1) 10 to 15 minutes as the interval time is adequate for the two sequential echo patterns for
the monsoon snowfall over Ishikari Bay, on the west coast of Hokkaido Island, Japan.

(2) In order to exclude orographically originated and remaining echoes, the calculation with
radar echoes restricted over the sea area leads to an accurate advection velocity of the
echoes.
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0, : the maximum cross-correlation coef-
ficient,

O, x, 0-x : Neighbor cross-correlation coef-
ficients.
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Fig.4. Time variations of the advection
velocities of Vx and Vy (upper) and
cross-correlation coefficient (lower).
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Fig.5. Time variations of the advection velocities of Vx and Vy and cross-
correlation coefficient on Feb. 26, 1983.
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Fig.6. Time variation of echo coverage area on Feb. 26, 1983. Times marked
by A, B, and C are analyzed more detail.
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Fig.7. Three dimensional maps for cross-correlation coefficients obtained from
the radar echoes at 01 : 47 and 02 : 02 Feb. 26, 1983. (a) Using all echoes, {b)
Using over sea echoes alone.
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Fig.8. Same as Fig. 7 except for 04 : 02 and 04 : 17.
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Fig. 10. Radar echo pictures corresponded to Fig. 7. (a) 01 : 47, (b) 02 : 02
Feb. 26, 1983.
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Feb. 26, 1983.
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Feb. 26, 1983.
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Fig.13. Same as Fig. 5 except for using over sea echoes alone.
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