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Abstract: For a further study on the usage of active divectory topology diagrammer (ADTD) lightning data
in rapid refresh assimilation system, this paper introduces a new relationship between lightning activity and
radar echo characteristics in Central China to calculate lightning-proxy reflectivity and conducts three sets
of numerical experiments to analyze a severe weather process that occurred in Jianli, Hubei Province on 1
June 2015. The influence of lightning data on radar reflectivity, cloud microphysical variables and precipi-
tation forecast calculated by rapid refresh assimilation system is mainly analyzed and compared with the di-
rect assimilation of radar reflectivity. Results are as follows. The ADTD lightning data can capture the
heavy precipitation signal well. The assimilation of lightning-proxy reflectivity of new relationship can im-
prove the precipitation forecast skill by adjusting the cloud microphysical variables. By comparing the re-
sults of precipitation, we find that after adding lightning-proxy reflectivity obtained by the new relation-

ship, the missing report rate can be effectively reduced, and the model can respond to the precipitation
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forecast that is more closely to the observation in a short-time scale. Moreover, it can improve the accuracy

of short-term prediction and achieve similar results to the direct assimilation of radar reflectivity.

Key words: lightning-proxy reflectivity, rapid refresh assimilation, latent heat nudging
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Fig.1 (a) Lightning ground stroke density (unit; times * km™?) on 1 June 2015 and (b) time series

of hourly lightning stroke frequency in 1—3 June 2015 over Hubei Region

(In Fig. 1a, the numbers in parentheses are the lightning stroke density of different frequency. the same below)
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Fig. 2 Lightning ground stroke density (unit: times °

km™?) at (a) 20:00 BT, (b) 21.:00 BT, (c¢) 22:00 BT

and (d) observed column maximum reflectivity over Hubei Region at 21:00 BT 1 June 2015

(The rctangular box indicates area of severe convection in Fig. 2d)
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Radar reflectivity at 21 BT 1 June 2015

(a) OBS, (b) CTRL, (¢) TEST1, (d) TEST2, (e) TEST3

(The blue dots indicate the wreck location; the black dotted line is longitude of wreck location)
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Fig. 6

Height-latitude cross-sections of radar reflectivity along 112. 904 4°E

longitude of wreck location in Fig. 5 at 21:00 BT 1 June 2015
(a)OBS, (b) CTRL, (¢) TESTI1, (d) TEST2, (e) TEST3
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