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Abstract: In this paper, radar extrapolation and high-resolution numerical weather prediction (NWP) are
blended to get a 6 h quantitative precipitation forecast for the Yangtze River Delta Region of China. The
method used here is based on a mainstream blending framework, and modifications and calibrations are
conducted done to both the extrapolation and NWP to improve the result. The traditional COTREC ex-
trapolation is extended by using a mosaic system of 11 radars within the region and NWP data. Intensity
and position calibration for the NWP are conducted based on Weibull function fitting and object recogni-
tion. A weighted blending of extrapolation and NWP is then carried out based on scale and forecast time.
Finally, real-time Z-R relation conversion is performed. The results show that the blending method can ex-
tend forecast time of the extrapolation forecast, and calibrate the intensity and position bias of NWP, thus
making a better result as a whole.
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Fig.1 Technology roadmap of the blending method
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Fig.4 Position adjustment of (a) observed radar composite reflectivity (colored)
and target identification after low pass-filting (red dashed line), (b) numerical forecast reflectivity (colored) ,
target identification after low pass-filting (red dashed line) and position adjustment field (vector) and

(¢) numerical forecast reflectivity after the position adjustment
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The 3 h composite relectivity initiated at 16:00 BT 5 July 2021

(a) observation, (b) COTREC extrapolation, (c¢) numerical prediction,

(d) blending forecast without tuning the NWP coefficient,

(e) blending forecast with the NWP coefficient increased (£, =1.5 h)
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Fig. 6 Real-time Z-R relation determination
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Fig. 7 Composite relectivity at 15:00 BT for blending forecast initiated at 13:00 BT 10 August 2019
(a) observation, (b) COTREC extrapolation, (¢) numerical prediction, (d) numerical prediction

after intensity calibration, (e) numerical prediction after position calibration, (f) blending forecast
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Fig. 8 Accumulated precipitation in 14:00—15:00 BT for blending forecast initiated at 13:00 BT 10 August 2019
(a) observation, (b) COTREC extrapolation, (¢) numerical prediction

after position calibration, (d) blending forecast
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Fig. 9 Same as Fig. 7, but for composite relectivity at initial time and for

blending forecast initiated at 16:00 BT 5 July 2021
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for blending forecast initiated at 16:00 BT 5 July 2021
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Fig. 11  Critical success index of hourly blending
reflectivity forecasts from 10 June to
10 July 2021 for extrapolation (EXP),
numerical prediction (NWP), numerical
prediction after intensity calibration (NWP_AMP) ,
numerical prediction after position calibration

(NWP_OB]) and blending forecast (BLEND)
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