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Abstract [Objectives] To obtain the characteristics of the migrating Mythimna separata (Walker) during the peak
migration episode in 2013 from the doppler weather radar echoes, and explore the relationship between the numbers resolved
from radar echoes and the catch sizes from search light traps, which would provide a foundation to monitor insect migration
with doppler weather radar. [Methods] The CINRADSA weather radar data in Beijing and the interval catch sizes from
searchlight trap during the migrating peak days of the first generation moths of M. separata in 2013 were selected, and the
weather radar data were extracted, retrieved, calculated, counted, analyzed and visualized with some libraries in Python and R.
[Results] The number of the M. separata moths from searchlight trap at Yanqing accounted for more than 80% every night

from 5th to 9th in June, and the reflectivity between 15 dBZ and 15 dBZ of the echoesfrom the insect swarms above the
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monitoring site was more than 90%, of which the number of radar echoes from 0 to 15 dBZ accounted for 30.7%, 42.0%,

43.2%, 37.2% and 25.1%, respectively, the trend was similar with the proportion of the M. separata moths from searchlight

trap. The direction of the target echoes was northward on average from 5th to 8th in June and southward on 9th. The proportion

of echoes with northward direction has the similar trend with the proportion of the M. separata moths from searchlight trap,

and the correlation coefficient between them is 0.95. The average speed of the northward echoes from 5th to 8th is close to the

wind speed, however the displacement speed is 1.36 m/s on the 9th, which is close to its own flight speed. The number of the

M. separata moths retrieved from weather radar data was positively linearly correlated with the number of the M. separata

moths from searchlight trap. The maximum of M. separata moths flying over Beijing within the radar monitoring range

(approximately 4 300km?) in one night reached to 6 million heads, and the total mass was more than 0.8 tons. [Conclusion]

Doppler weather radar can observe the characteristics of the migrating M. separata moths during the peak episode, and these

parameters help in understand the migration of M. separata.
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Fig. 2 Radius100 km radar reflectivity factor at thefirst to the fourth
elevation angle at 0:00 on June 6, 2013
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A. Radius 100 km radar reflectivity factor at 0.5° elevation during migration peak hours of Mythimna separate;
B. Radius 100 km radar reflectivity factor at 1.4° elevation during migration peak hours of Mythimna separate;
C. Radius 100 km radar reflectivity factor at 2.4° elevation during migration peak hours of Mythimna separate;

D. Radius 100 km radar reflectivity factor at 3.4° elevation during migration peak hours of Mythimna separate.
Red rectangle indicates 10 kmx10 km above the migratory pest monitoring point (dBZ).
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Fig. 3 Histogram of reflectivity factor of radar echoes of migrating Mythimna separata moths at the peak night
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Black line is a linear trend fit to the data. The shading band
indicates the 95% confidence intervals.
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A I 25 [k T AR A LASh iR FE 55 5% T 2013
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B DR 25 10130 1 H A 228 Rl |
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