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Abstract In part I of this study (Xu et al. , 2011), The ensemble-based 3DVar (three-dimensional variational tech-
nique) method with SVD (singular value decomposition) technique (SVD-En3DVar) is used for assimilation of the
simulated radar velocity data and the results demonstrate that using the initial perturbation samples produced with
3DVar method in SVD-En3DVar can shorten the time interval of assimilation cycle and improve the short-term fore-
cast of precipitation. In the current study the feasibility of using SVD-En3DVar for assimilating radar velocity obser-
vations is tested with the real observational data. Two torrential rain cases (June 2008 in South China and July 2003
in the Changjiang - Huaihe region) are chosen for the test and the 18-hour forecast of rainfall is compared with that

by WRF-3DVar (3DVar based on the weather research forecasting model) assimilation. For the first case (2008)
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the observational data from 13 radars are assimilated and the forecast of rainfall within 18 hours is improved after as-

similation with SVD-En3DVar, but the improvement is not evident with WRF-3DVar assimilation. For the second

case (2003), only single-radar observations are used and the forecast of rainfall is improved in the first 6 hours after

assimilation with SVD-En3DVar, however the forecasts are not improved by using either SVD-En3DVar or WREF-

3DVar in the subsequent 12 hours.
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Fig. 1 The analysis increments of (a, b) horizontal wind, (¢, d) temperature, and (e, f) specific humidity on level =0. 86 at 1200 UTC 6
Jun 2008 after three assimilation cycles: (a, ¢, e) WRF-3DVar; (b, d. {) SVD-En3DVar
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via SVD-En3DVar assimilation
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Fig. 8 (a) Observed radial wind velocity and (b) the observation increment of radial wind velocity (observation minus background) at

1800 UTC 4 Jul 2003 on level =0. 86

35°N 35°N
34°N 34°N
33°N 33N
32°N 32°N
31°N 31°N
300N 300N
29°N 29°N
; Bty
280N 280N { ﬁ i
113°E 115°E 117°E 119°E 121°E 113°E 115°E 117°E 119°E 121°E
35°N N T 35°N
34°N 34°N
ﬂ,\iﬁy

33°N Lm \% I M 330y
B i 60
32°N = 30 32°N
I} 20
31°N i L) 15 31°N
\/r\ 10
30°N D a, 30°N
ﬂ/‘”w/ﬁg Mﬂf <’ W
29°N 29°N
Po i
28°N 28°N

113°E 115°E 117°E 119°E 121°E 113°E 115°E 117°E 119°E 121°E

& 12 [FIE 10, {H% 200347 A 5 H 06 itE 5 H 12 if
Fig. 12 Same as Fig. 10, but from 0600 UTC 5 Jul 2003 to 1200 UTC 5 Jul 2003




