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Abstract: Nilaparvata lugens (Stél) is an agricultural pest that has been a serious threat to rice production in Southern
China. As a migratory insect, the migration of N. lugens is similar to aerosol particle motion in the atmosphere. In this

study, we used the WRF-FLEXPART model to simulate two migration processes of N. lugens, by adopting specific migratory
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parameters of N. lugens. The first case was conducted to simulate the migration of N. lugens to Xing’ an, during the period
Sep. 20" - 24" | 2013. The population of N. lugens simulated using WRF-FLEXPART was consistent with the population
observed in the field, and the correlation coefficient was 0.49 (P<0.01). Further, the simulated peak of N. lugens take—off
time was approximately 1.5 hours earlier than the observed value. This may be related to the initiation of N. lugens flight and
take—off and their physiological properties. The second case was in a cold front process without precipitation during the
period Oct. 5" = 7", 2008. The results showed that the southward front and the decrease in air temperature had a
considerable influence on the migration of N. lugens. The details are as follows: (D For trajectory, tropical cyclones generate
a northeast wind in Guangxi, Guizhou, Hunan, and the west of Guangdong, which provides advantages for N. lugens to
migrate from northeast to southwest. ) For density distribution, due to good dynamic (wind direction and wind speed) ,
temperature ( warm ) , and humidity ( wet) conditions, large numbers of N. lugens migrate into the central part of
Guangdong. Compared with Guangdong, the lower surface temperature in Hubei was not favorable to a mass migration of N.
lugens , although Hubei has suitable dynamic conditions ( the northwest-northeast wind ). In conclusion, the modeling
results indicate that WRF-FLEXPART is applicable for simulating the migration of N. lugens and shows good performance in
simulating the migration process of N. lugens. This research can provide an important reference for N. lugens disaster

forecasting and warning in China.
Key Words: Nilaparvata lugens (Stal) ; WRF-FLEXPART model ; applicability ; model validation
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K P37 5} Long-wave radiation RRTM RRTM RRTM

K FLEXPART 0% 2013 4F 9 H 20—24 HiFg 16 FIVLVE 55 A K EUAE ARBUBALL , F FiZ st
Vi) 5 b ALK 5 M A7 T AL, LA 4 TR L 5 ) 0 R P P U ) T S M (B S B e i ) R AT
T TS 4EL , X ASEAEL 11 45 1) 2] 3k 28] % 22 L (1) 4 R L He o (1 B0 T 245 SR 5 00 0 19 48 R L R 23 T s BE E AT 0 e
—miEo

W REGE WK Z LA HIERTG , BB BE BT, 48 ET 06 22 B A TR e s i 20, HL
My REVK [RIFEIE G OL 2 TR . WO SCHY R AR B D s b o i, 5 T R Bt B) S B2 H 1900, J5
LS AR B A ET— H 0730, BIMBORT—H 7.30 224 H 18.30 Z [AI¥A# CEFETE , TS CEUE «i
BRI 28 350, B0 BB KA S 35h (RIS 4E 35h Jo e R ELE7& S0 B MBI A o ) | i 2t
PR S HELE A BT A GIS TRl s s [ AR 1
2.3 i B A R R A A B R

X R BT CAH DG A S I BT SR 4G S e R L Ik 28 1k SO A KRR A K TR IX
Je T A ADLES U w5 A AR DR Sl I s, 28 1k 05 4 LA o] B H 5 i LA /KRS A K A b DX s 2 v RATI ], AT
FEAET 16°C 1R L2 10 1 5 AT R R v AS B ok 5 g 7 DX sl s K5 T R K X3

H WRF-FLEXPART #1524 CEGE A DCEME (45 M) . |58, 2l Gt
B AS ) B ot o, AN [ s 220 048 QU B, R GIS 2 1143 M ik ™) 4l o 4%k 1] B 4 Rl 6Ar B i
HEATIMAAU G, BRI A5G B A [ s [R] Bkl R EUA I R . Lk, J04s  REU A o7 B Bs e Ak ol s B2 O H s
P IR 53 5 0.5°%0.5° Pk, 388 i 48 LA )2 FIBEA0L DX 8l 1) XA DG IR B8 1B A SR T 1 4 R VAL
i, TS 48 LRI 1) 2 B 53 A
3 EIRIE
3.1 i EEAE

o QA — W T PR K 4k 35h 24, SR WRF-FLEXPART #%F 2013 4E 9 ] 20—24 HJ 75 2%4%%
B AT HUi (32 2) HEA T T AR, ARG 35h, AFSE 2 A K EUE K% X 7E 700km 2247 252 LIt

B 242 B CRUR IR A R BOE (1 2, KB IX 3 o pABIZE SR T LI, BIA % 2 B il REl £ 20k
FHZRALTT 18], B35 9T R 4 A58 B30 A8 R 4 pa AL

http ; //www.ecologica.cn



8 1 XIFE 55 FLEXPART BExCAEIHE 6 m\ Bl 1 (438 FH 5

F2 HREB/CEMEITERD %
Table 2 Light trap catches of N. lugens on the ground at Xing’an
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Light trap catches of N. lugens on the ground

128 223 724 179 191

£
n N
A
&1 451
X [ B A
] Pt A S Rl
& = S P 2
o B RE
© R

25°

20°

0 220 440 660 km

n I
105° 110° 115° 120°

B2 mRAZENXZENBCESREE

Fig.2 Distribution range of N. lugens arrived in Xing'an
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Table 3 Light trap catches of N. lugens on the ground
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Table 4 Light trap catches of N. lugens in the shy at Xing’an
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Fig.5 Simulated migration trajectory of N. lugens on Oct. 5"—OQOct. 7" 2008
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Fig.6 Simulated density of N. lugens on Oct. 5"—OQOct. 7" 2008
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