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Abstract: [ Aim] This study aims to determine the source areas and the landing mechanisms of the
immigration populations of the white-backed planthopper ( WBPH) , Sogatella furcifera ( Horvath) , in
Dazhou, Sichuan Province, so as to provide a basis for the warning and effective control of this pest in
eastern Sichuan, southwestern China. [ Methods] Based on the data of the daily light-trap catches of S.
Sfurcifera in Dazhou from 1991 to 2013, the trajectory simulation and the meteorological background of
immigration peaks of S. furcifera were analyzed by HYSPLIT 4. 8 ( Hybrid Single-Partical Langrangian
Integrated Trajectory ) and GRADS ( Grid Analysis and Display System ). [ Results] The main
immigration period of S. furcifera in Dazhou was from June to July, with a peak season in July. The mass
immigration of S. furcifera into Dazhou in June was from the northwest and the central of Guangxi. In
July, the major source areas were the central, west and north of Guizhou, and the secondary source areas
were the northwest of Guangxi and the northeast of Yunnan. [ Conclusion] The source areas of the
immigration of S. furcifera in Dazhou of Sichuan province are located mainly in Guizhou, and partly in
the northeast of Yunnan and the northwest of Guangxi. Due to the climate conditions and terrain stress
precipitation, vertical airflow and wind shear are the main causes of large-scale landing of S. furcifera.
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Table 1 Data of light trap catches of Sogatella furcifera in Dazhou District, Dachuan City, Sichuan

i ZH(°E) HiE(°N) kA e LRl BRI ARy

Station Longitude Latitude Duration of historical data Missing years
7 Ti4H Heshi town 107.49 31.23 1991 -2013 2007, 2008
JRAIEE Maliu town 107. 69 31.02 2007, 2008 -

7 T35 X AT 4E 2007 F1 2008 42 %8BS O 21 X BRAIAE 2007 F1 2008 4 HU i 5 2843 ¥, Since the data of 2007 and 2008 of Heshi

Town of Dazhou District were missing, we used the data of Maliu Town of Dachuan District in 2007 and 2008 instead in the analysis.
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Fig. 1 Light-trap catches (number of individuals) of Sogatella furcifera in Dazhou, Sichuan from May to August from 1991 to 2013
7-101
- ZAFE H ] Yearly time
6-30F - SFH) H ) Average time
. 6-20f
E
@
o £ 610
TE 531t
%
5-21F
5-11f
T R E EE EEEEE EE EEE EEEEE:
- - - - - - - - - - - =R
A & & A AR AR S S S S S S S &3S 2 o o
————————— N N N N N N N N N N N N [q\] N
Ffjy Year
B2 1991 -2013 4EPUJIGEIH 15 CEUR I H

Fig. 2 The first appearance date of light-trap catches of Sogatella furcifera in Dazhou, Sichuan from 1991 to 2013
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Fig. 3 Distribution of source areas of Sogatella
Sfurcifera in Dazhou, Sichuan
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Table 2 Wind direction frequency distribution of source areas of Sogatella furcifera
from June to July in 2007, 2009 and 2012

Ui A Station

KSR Wind direction frequency (% )

N NE E SE S SW W NW

I P %5 2% Donglan, Guangxi 11.11 11.11 4.44 13.33 50.00 8.89 1. 11 0.00
IV E {4 Baise, Guangxi 3.23 5.38 5.38 12.90 67.74 3.23 1.08 1.08

SN EETS Bijie, Guizhou 8.60 3.23 4.30 10.75 54.84 2.15 3.23 12.90

Bt E R Sinan, Guizhou 4.30 4.30 7.53 11.83 52.69 9.68 4.30 5.38

SN X Zunyi, Guizhou 4.30 5.38 3.23 7.53 63.44 4.30 4.30 7.53

T 3% Qujing, Yunnan 1.08 7.53 9.68 13.98 36.56 25.81 2.15 3.23
= Jili5% Shizong, Yunnan 3.23 7.53 7.53 10.75 21.51 37.63 9.68 2.15

%3 AT WELHRFX 850 hPa % EH 2007,
2009 02012 £ 6 -7 AXES IR
Table 3 Wind speed distribution of source areas of

Sogatella furcifera from June to July in 2007, 2009 and 2012

JGHE 3 Aii Wind speed distribution (% )

#i Station <Sm/s  5-12m/s  >12m/s
P“Fi %% Donglan, Guangsi  36.67 53.33 10.00
P PEE {4 Baise, Guangsi 2151 76.34 2.15
$JHEAT Bijie, Guizhou  96.77 3.23 0.00
BE X Zunyi, Guizhou 5484 45.16 0.00
$M R Sinan, Guizhou  39.78 48.39 11.83
Z % Qujing, Yunnan  100.00 0.00 0.00
ZHg V57 Shizong, Yunnan  100.00 0.00 0.00

(KT 12 m/s) B/, {FE RETELT €AY REB 4 it
B B RA TR AR AR B, BT A 11 L B U
55 5P L DX B S AN e

2.3.2 {7 CEGE AR IR [ X S
Z0r: i T 2007,2009 F 2012 4 ik 15 K
AR B, AR IA X 3 4F 6 -7 A4y 454T
A& H 850 hPa %5 He 7 I /) KU UK e it . 3 4F
HIGETTH 25 T Rk 6 =7 H LLEG XU 4R XURITZR X
A3 AR R SR SR A BRI Y 58. 47%
Horbrmg KT 5 B K, 28,96 % , LR N AR R
R, 16.93% (B 5) o FE, NE T REGE AR
IKIH850hPam 25 Wi 3 Mok, By KELHR I X
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Fig. 4 Distribution of source areas of Sogatella furcifera in Dazhou, Sichuan from 1991 to 2013
A: 6 -7 H June to July; B: 6 H June; C: 7 H f] Early July; D: 7 A #f] Middle July ; E;: 7 H F4] Late July. % : i5Jl Dazhou.
I BUE R 7% S 50 . Numerals in the figure denote the number of landing sites.
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Bl5 2007, 2009 Fil 2012 & 6 -7 H PUJI|3AH 850 hPa &5 [ 1a X [ L B &
Fig. 5 Wind roses at 850 hPa isobaric surface from June to July in 2007, 2009 and 2012 in Dazhou, Sichuan
A: 6 -7 H June to July; B: 6 A June; C; 7 A July.
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Fig. 6 Horizontal wind field on 850 hPa at 02:00 in the immigration peaks of
Sogatella furcifera in Dazhou, Sichuan in 2009 and 2012
A: 2009 427 H 11 H July 11, 2009; B: 2012 457 H 12 H July 12, 2012. % : kM| Dazhou.
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Fig. 7 Distribution of wind speed (A), vertical velocity (B), horizontal flow (C) and geopotential

field (D) on 850 hPa in Dazhou, Sichuan at 02.00, July 12, 2009
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Table 4 Meteorological factors in the major
immigration peaks of Sogatella furcifera
in Dazhou, Sichuan from June to July
[ 7% K7 Landing factors
K d)As iR EEAR FaK
Wind shear Downdraft Vertical airflow Precipitation
2007-79 + + "
2007-7-10 + +
2007-7-11
2007-7-12
2007-7-13 +
2009-7-10 +
2009-7-11
2009-7-12 +
2009-7-13 +
2009-7-15
2009-7-16
2009-7-17
2009-7-18
2009-7-19
2009-7-20
2009-7-21
2009-7-22
2009-7-27 +
2009-7-28 +
2012-6-8 +
2012-69
2012-7-1
2012-7-2
2012-7-7 +
2012-7-8
201279 + +
2012-7-12
2012-7-13
2012-7-14
2012-7-19
2012-7-28 +
+ o A VR AR 4 T Factors causing the immigration peaks of
S. furcifera. * [&/K3Z PR IRFL M Precipitation influenced by Southwest

voryex.

LA H
Peak day

+
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+ + +
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It BE (fL = 5745, 1999) o ARYE B IR MK & 58
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