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Abstract

Based on the hourly precipitation data of ground observation in Shandong Province, the 1 km
hourly precipitation real-time multi-source merged live analysis product is evaluated in a heavy
precipitation process in Shandong in 2021 from the aspects of precipitation spatial-temporal cha-
racteristics and precipitation component level inspection. The results show that: 1) The quality of
merged precipitation product is high, and it can better reflect the precipitation area and precipi-
tation change trend. The mean absolute error of the whole precipitation process is 0.21 mm, the
root mean square error is 1.04 mm, the relative deviation is 3.12% and the correlation coefficient
is 0.97. 2) In the initial stage and final phase of precipitation, the relative deviation of the merged
precipitation product and the observed precipitation is relatively large, and the correlation is rel-
atively poor, while precipitation product is closer to the observed precipitation in the period of
strong precipitation. 3) The skill score and hit rate of the merged precipitation product are the
best in the weak precipitation level, but there is an obvious overestimation of the weak precipita-
tion; for the large-value precipitation, the hit rate of the precipitation product is low, and there is a
phenomenon of underestimating the large-value precipitation.
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Figure 1. Gauge-based (a) and merged precipitation product (b) cumulative precipitation (mm) from 17:00 11 July to 12:00
13 July 2021 (mm)
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Figure 2. The difference inspection between merged precipitation product and gauge-based cumulative precipitation from
17:00 11 July to 12:00 13 July 2021 (mm)
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Figure 3. Hourly average precipitation of gauge-based and merged precipitation product from 17:00 11 July to 12:00 13 July
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Figure 4. Hourly MAE (a), RMSE (b), BIAS (c) and COR (d) of merged precipitation product and gauge-based from 17:00

11 July to 12:00 13 July 2021 (mm)
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Figure 5. Inspection score and error of merged precipitation product and gauge-based precipitation from 17:00 11 July to
12:00 13 July 2021 (TS (a), ETS (b), POD (c), FAR (d), MR (e), MAE (f), RMSE (g), BIAS (h))
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