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Pied piper effect of the migration arena in northeastern China on
Mpythimna separata (Walker)
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Abstract [Objectives] Little is known about the return migration process of the 2nd generation and source populations of the
3rd generation of armyworm, Mythimna separata, in northern and northeastern China. To understand the source-sink
relationships between inter-regional armyworm populations, it is necessary to identify the synoptic wind fields and clarify the
immigration areas of the summer exodus population in northeastern China. [Methods] The frequency of summer winds in
eight directions from 1981 to 2000 were calculated with radiosonde data provided by National Meteorological Service Center
of China, and the distribution of the end points of migration trajectories of the emigrant armyworm populations was analyzed
with NOAA HYSPLIT. [Results] The wind directions in northern and northeastern China in July and August were basically
southwesterly and southerly, making it practically impossible for the summer population of armyworms to emigrate into
cropping areas in northern China. Meanwhile, the passage of immigrants was restricted to either northeastern China, unsuitable
mountainous areas, or the ocean, by the constantly changeable winds and the frequently passage of cyclones. [Conclusion]
The summer synoptic wind fields in northeastern China are unfavorable to the southward migration of the local summer

armyworm population. Basically, the 3rd generation armyworm population in northern China is unrelated to the summer
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population in northeastern China. The migration arena in northeastern China shows a notable pied piper effect on armyworm
populations and other insect immigrants.
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Fig.1-1 Selected radiosonde stations of northeastern Fig.1-2 Starting point of the exodus trajectories of
and northern China summer armyworm population from Northeastern China
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Fig.1-3 The landing areas of the summer emigrant armyworm population
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1. Sea of Japan and eastern Sikhote-Alin; 2. Bohai Sea and Yellow Sea; 3. Da Xing’an Ling; 4. Xiao Hsinganling; 5. Far East
of Russia; 6. Northern China; 7. Northeastern China; 8. Changbai Mt. and Peninsula Korea.
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Table 1 Times (n) and frequency (%) of the wind direction on 850 hPa in northeastern China from July to
September (1981-2000)

7 July 8 August 9 September
08:00 20:00 08:00 20:00 08:00 20:00
n % n % n % n % n % n %
N 729 0.10 677 0.09 899 0.13 900 0.12 925 0.12 805 0.13

NE 649 0.09 620 0.08 740 0.10 723 0.10 606 0.08 501 0.08

E 624 0.08 640 0.09 563 0.08 611 0.08 405 0.05 267 0.04

SE 780 0.11 866 0.12 654 0.09 738 0.10 463 0.06 349 0.06

S 1017 0.14 1130 0.15 880 0.12 944 0.13 778 0.10 557 0.09

SW 1633 0.23 1 680 0.23 1570 0.22 1567 0.22 1851 0.23 1289 0.21

\\ 1118 0.16 998 0.14 1168 0.16 1075 0.15 1426 0.18 1191 0.20

NW 630 0.09 687 0.09 717 0.10 704 0.10 1476 0.18 1104 0.18
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Table 2 Times (n) and frequency (%) of the wind direction on 850 hPa in northern China from July to September
(1981-2000)
7 July 8  August 9 September
08:00 20:00 08:00 20:00 08:00 20:00
n % n % n % n % n % n %

N 432 0.12 295 0.08 497 0.14 449 0.12 633 0.18 524 0.15
NE 331 0.09 296 0.08 526 0.15 477 0.13 452 0.13 402 0.12
E 277 0.08 314 0.09 312 0.09 436 0.12 291 0.08 285 0.08
SE 399 0.11 590 0.17 387 0.11 550 0.15 277 0.08 336 0.10
S 586 0.17 756 0.21 510 0.14 573 0.16 396 0.11 465 0.13
SW 677 0.19 670 0.19 533 0.15 492 0.14 491 0.14 541 0.16
\\ 431 0.12 320 0.09 353 0.10 295 0.08 371 0.11 367 0.11
NW 410 0.12 325 0.09 402 0.11 325 0.09 540 0.16 532 0.15
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Table 3 The frequency (%) of upper wind direction on 850 hPa in northeastern China from 1981 to 2000

Heilongjiang Jilin Liaoning Inner Mongolia

7 Jul 8 Aug. 7  Jul 8 Aug. 7 Jul 8 Aug. 7  Jul 8 Aug.
N 5.65 7.76 5.77 4.22 6.10 8.26 7.31 8.07
NNE 4.26 5.02 8.61 3.37 3.43 7.30 4.83 5.48
NE 4.78 5.27 12.18 4.56 3.70 6.86 5.69 5.82
ENE 4.15 3.85 10.02 2.98 2.05 3.80 3.55 3.99
E 5.75 4.72 9.41 2.34 3.52 3.61 4.79 4.63
ESE 4.99 3.18 6.11 2.94 2.69 2.36 4.40 2.46
SE 6.95 3.82 6.03 3.67 3.89 3.82 6.41 4.12
SSE 5.98 3.38 5.50 3.79 4.49 3.59 4.92 3.99
S 7.16 592 6.71 6.31 8.58 6.68 7.01 6.11
SSW 7.46 5.97 5.46 9.68 10.01 9.22 8.68 7.26
SwW 10.58 11.05 5.77 19.05 17.97 13.89 10.86 9.85
WSW 8.32 8.54 4.78 13.38 10.45 8.92 7.18 7.64
W 7.67 10.35 3.49 10.49 8.26 7.46 7.78 8.54
WNW 5.79 6.56 3.19 6.01 4.60 4.64 5.81 6.96
NW 6.15 7.98 3.49 4.48 5.82 5.26 6.58 8.58
NNW 4.34 6.64 3.49 2.73 4.44 432 4.19 6.50

F4 19812000 FEIFTEFHZERHIME (%)
Table 4 The frequency (%) of upper wind direction on 850 hPa in northern China from 1981 to 2000

Hebei Henan Shandong Shanxi

7 Jul 8 Aug. 7 Jul 8 Aug. 7 Jul 8 Aug. 7 Jul 8 Aug.

N 7.45 7.88 428 5.77 6.20 7.59 6.32 7.17
NNE 4.16 5.43 461 8.61 3.99 6.64 4.04 591
NE 4.03 5.20 7.59 12.18 448 9.20 3.62 5.32
ENE 2.88 3.32 5.43 10.02 3.87 5.70 4.80 6.24
E 3.19 3.22 736 9.41 4.50 6.73 10.11 10.13
ESE 278 2.97 5.28 6.11 3.64 436 8.68 7.68
SE 6.74 5.94 5.99 6.03 551 6.09 8.26 8.19
SSE 731 6.58 6.14 5.50 5.65 5.53 6.91 6.50
S 10.27 8.36 10.60 6.71 8.52 6.81 8.51 7.76
SSW 11.67 9.83 10.04 5.46 9.01 6.31 7.67 6.50
SW 12.18 15.54 11.31 5.77 13.37 7.50 9.44 6.41
WSW 6.24 530 6.10 478 9.01 5.34 3.29 3.46
w 5.00 437 5.65 3.49 7.97 5.50 3.54 2.45
WNW 3.66 4.40 2.98 3.19 4.93 3.53 2.95 4.73
NW 6.81 6.16 3.64 3.49 5.36 7.81 6.74 7.43

NNW 5.64 5.49 3.01 3.49 3.99 5.36 5.14 4.14
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Fig. 2A The frequency of upper wind direction on 850 hPa in Harbin at 08:00 in July, 1981-2000
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Fig. 2B The frequency of upper wind direction on 850 hPa in Harbin at 08:00 in August, 1981-2000
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Fig. 2C The frequency of upper wind direction on 850 hPa in Harbin at 08:00 in September, 1981-2000
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Fig.3 Forward trajectories of the emigrant summer population of armyworm from northeastern China
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