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Abstract: Nilaparvata lugens (N. Lugens) is one of the pests which have a large detrimental impact on rice production in
Asia. Long-distance migration and population distribution are highly dependent on large-scale atmospheric circulation and
local weather condition. The observational data of light-trapped pests from 1979 to 2015 were analyzed to quantify the impact
of large-scale atmospheric circulation on southward migration of N. Lugens. A typical heavy event of southward migration
occurring in the major rice-growing regions of the southern China from September 30th to October 7th, 2009 was presented

to discuss the impact of different weather conditions on immigration population of N. Lugens in different rice-growing areas in
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South or Southeast China. The event was characterized by large-range precipitation in South China. A large amount of
precipitation and high temperature were observed in the coastal regions of Fujian Province, South Jiangxi Province, and
Southwest Hunan Province. In contrast, the rainfall was much less and temperature was relatively lower in the middle and
north parts of Jiangxi Province compared to other regions and the rainfall was sporadic and the temperature was high in
Hubei Province. As a result, the amount of light-trapped N. Lugens was the largest in the coastal regions of Fujian
Province, South Jiangxi Province, and Southwest Hunan Province, and the least in the middle and north parts of Jiangxi
Province. The trapped amount in Hubei Province lied in between the two previous group regions. In this study, an online-
coupling system of the Weather Research and Forecast Model ( WRF ) with FLEXible PARTicle dispersion model
(FLEXPART) was utilized to simulate the meteorological conditions and to calculate the trajectories and the parameters
associated with N. lugens’ migration. ArcGIS (‘a geographic information system software) was used to perform detailed
spatial analysis and the Vincenty’s formula was applied to the calculation of azimuth and distance of migration. Several
important results were identified from the study. First, meteorological factors including wind fields, rainfall, temperature,
humidity conditions played vital and different roles in the immigration and land-falling of N. lugens in different areas during
different periods and contributed the discrepancy of temporal and spatial distributions of N. lugens’ migration population.
Second, N. lugens tended to immigrate toward the warm and humid areas. Migrating direction and migrating distance were
determined by wind direction and wind speed of prevailing winds, respectively. Third, the immigrating amount of N. lugens
was small at the beginning but can be accumulated to a significant level in a short time period. Fourth, within the certain
range of air temperature, air humidity is the key parameters in determining migration population and temporal-spatial
distribution. Immigrating N. lugens were concentrated in the regions with 2 m temperature higher than 26°C and the relative
humidity higher than 70% at the 925 hPa level whereas very few immigrating N. lugens can be observed in the region with
2 m temperature lower than 24°C and the relative humidity less than 50% at 925 hPa level.

Key Words: Nilaparvata lugens(Stdl) ; weather condition; WRF-FLEXPART model ; migration trajectory; distribution of

immigrating heads
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Table 1 Parameterization schemes of WRF model

SR T % B2 R Eoy
Parameterization scheme First layer Second layer Third layer
[fi i 72 Continental process Noah Noah Noah
JTHBTH JZ Near-surface layer Monin-Obukhov Monin-Obukhov Monin-Obukhov
27 % Boundary layer scheme YSU YSU YSU

W B Microphysical process WSM3 WSM3 WSM3

T AT Cumulus convection Kain-Fritsch Kain-Fritsch —
S 58 5T Short—wave radiation Dudhia Dudhia Dudhia

K P47 5 Long—wave radiation RRTM RRTM RRTM

1.2.2  Flexpart B & SH0R &
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Fig.1 Distribution of N. lugens’ light trap catches in the main rice—growing regions of south China during 1st — 6th Oct. in 2009
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Fig.2 Temperature field on the surface and wind field on 925 hPa
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Table 2 Distance (Dis.: km) and direction (Dir.) of N. lugens’ migration

vl No.1 No.2 No.3 No.4 No.5 No.6
Station  §EES Dis. J7[A) Dir. BEES Dis. J51f] Dir. BEES Dis. J7[f Dir. FEE Dis. J51 Dir. BEES Dis. J7ff Dir. #EES Dis.  J51f Dir.
g 75.8 S 79.3 S 479.4 SSW 518.1 SW 555.1 SW 531.4 SSW
)% 74.2 S 107.8 SW 492.3 SW 577.8 WSW 524.5 SW 618.5 SW
el 61.1 ESE 74.9 SE 323.6 SSW 331.7 WSW 264.7 SW 419.5 SW
i 49.0 SW 28.5 SSE 463.3 SSW 527.8 SW 384.7 SW 400.1 SW
ey 74.7 SSE 113.3 SSW 294.3 SW 396.7 SW 476.3 SW 451.9 SW
IR 68.4 SSE 44.2 SE 216.1 SW 259.6 WSW 508.1 SW 374.2 SW
iz 73.7 SW 92.2 SW 104.3 SSW 479.6 WSW 402.9 WSW 571.7 SW
A 217.2 SW 237.8 SW 231.6 SW 198.0 SW 277.0 SW 225.7 SW
Jeili 87.8 S 198.5 SW 111.1 SSW 34.0 SSW 139.8 S 50.4 WSW
T 220.0 SW 256.3 SW 249.3 SW 238.3 SW 344.0 SW 231.6 WSW
RE 243.6 WSW 281.8 SW 295.8 SW 248.6 SW 383.3 SW 301.3 WSW
L 460.3 SE 303.2 SSW 303.0 SSW 213.8 WSW 246.0 WSW 241.6 SW
izl 124.8 SSE 274.8 S 390.4 SSW 389.6 SW 415.1 SW 397.5 SW
Je i 387.4 WSW 274.0 S 324.2 SSW 242.9 WSW 352.0 SW — —
=Ry 373.0 WSW 250.2 SSW 220.1 SSW 196.3 SW 176.9 SW 118.9 WSW
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Fig.3 Spatial distribution of N. lugens’ simulated immigrating populations in different migration periods
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Fig.4 Patterns of temperature and vertical velocity during 30th Sep. — 2nd Oct. ( Section line as shown in Fig.3)
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Fig.5 Pattern of relative humidity during 30th Sep. — 2nd Oct. ( Section line as shown in Fig.3)
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Table 3 Comparison on the environmental parameters of N. lugens’ migration in different areas

BH it TP AL 2 W
Parameters Fujian Middle and north part of Jiangxi Hubei

5 REUEGT AR Total lighting catches of N. lugens £ (2000—15000 3% ) /B (0—500 3k) 1 (500—2000 3% )
[% 7K & Precipitation %2(>30 mm) 1 (3—5 mm) Z(0—3 mm)
T B (D)2 ) W-wind speed (Surface layer) -3——12cm/s -2—-5cm/s -2—-10cm/s
3 LT < IR Temperature >26°C <24C 24—26C
FHXHEEE (925 hPa) Relative humidity (925 hPa) >70% <50% 70%—50%
S (925 hPa) Temperature (925 hPa) >22°C 18—20°C 21C
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3 Fit5itie
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KT IEERNE RN, 18], 48 2 VIR i DX VTP R 350 390 g VG R R A K e 22 LR R e v, Y
A AL R K d A FLIR B AR, i AL A RO R R K AR RS . B WRF-Flexpart Fi A B AR
PUT MR RS B P CEGE LT G A R S [H] 43 AR, 7E4E K EGE Kad 2 No.1—No.6 (9 H 30
H—10 A 7 H) , 1461 X 352 KA 3h S (JeReK ) RS ki 3L RE L, A — s i s« fh
T T QRIS , AR A VT i X YT 7Y g S s DX R 381 i 7 Rl S b IX 32 K<l 0 kil (A5 Rk ) R
T RS K A it (AR B ) 3L FIVE A K A4 QLR ) i S 1l XA RO RS, AN iE
TR R YT AP AL X A A T R AR A KB ) R IR UK A A R S
fRIE B, BARAEAT i No.1—No.2(9 A 30 H—10 A 3 H) sz X A /b E iRk (B1E T Kid 2 No.3—
No.6(10 H 2 H—10 A 7 H) i X ENTGREK , % H X 1 i i S A2 (7 AT U2 ) T — R A XHE
JFE— /N, R FFAE AP R X 1 TR

WFFE 25 R, KURNTE B0 ks €T R R R 4L T B2 3 ) 251, et Rl pg it 1) 28 0
R, KU EEAT 5 a1 T b S REVBKER R Ry 07 1), BT 2 R R m i fe U s sl &R, o2
VR A, tr AR VTP AR A AL = M 2 A A, — B TC R K BT AR A A b A2 AR X A 2R
T, TR B K R A AT =N b X RSB A AR AH 22 A 8, 300 oA 22 S B I SRR AR A %l KL
MRS A & AR, R REERGE B e CEUE AR M EE A2 —, Tie AR
I CZ MR R)Z TR AR R L i AR b A i A R W] 2200, AR ST 5T i 3R W . 4 R LAY Bk
2R [ 3 SR 1) 2 I I T DV 1 b Ty 3 R TR AR R AL R 2 B e R R R EL A AT O, XS E
ST REM AR AR AR ARBAR A Y OB SR A — B, AR SR BT — AN M Rk 2 [ 54, 43
BT KA BRI 38 6 LT CORNRE 5 (1 RE ], 3436 0 R T ol 55T 19 A0 5 T T 41 38 s i 253 3 R A
BIRIZEE A BT S50 LI ) 36k A5 R 2 BRI A g At i R TRATT R — 2R B xR
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