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Trajectory analysis methods for insect migration research
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Abstract

Trajectory analysis is a useful technique for defining the source and landing areas of migratory insects.

Common trajectory analysis methods are introduced here using the migration of the rice planthopper as an example. NOAA

HYSPLIT is very common because it is very easy to use, however, the custom parameters are difficult to define. Higher

resolution meteorological information simulated from mesoscale models would significantly improve predicted migration

trajectories.
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Fig.1 The distribution of source areas of Sogatella

furcifera in Shizong (from Cui ef al. , 2013)
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175 350 km

B2 5SA6H(AZ)55A21 B(A)ETHERASHETAMBNOHERFERNT (ERHEE, 2009)
Fig.2  The backward trajectories of the immigratory population of rice leaf roller in Nanning on May 6 ( left)
and May 21 (right) (from Wang et al. , 2009)
P ep B A7 B 26 RO 1~ 5 43 ARk AT ®i B2 700,900 .1 1001 300 .1 500 m 5 &5 45 BLIE £k A% 1 B 11 AH [R] 19 B %
AR B R TIT R MRS 1 ~5 K,
The numbers 1 =5 of the trajectory represent the moth flight height 700, 900, 1 100, 1 300, 1 500 m, respectively.
Every trajectory alternated with black and white lines represents the backward computation on the 1st to 5th days

beginning from Nanning.
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Fig.3 Endpoints of backward trajectories of Nilaparvate lugens starting from Tiantai ( TT), Fengxian ( FX)
and Yixing ( YX) during Sept. 12(A) and 13(B)
TE: KA B VAR Z 0 DU S LR . LA @ 5 SRR AT ARSI ] N T
13 h 13 ~24 h A1 24 h DL B A2 TR 205350 O 24 K 18:00 i — K 18:00 FIf—K 18:00,
(1) The endpoints with blue fill color started from Tiantai, those with green fill color started from Fengxian and those with red
border color started from Yixing.
(ii) The endpoints in square M : the migration duration was less than 13 h, and takes off at 18:00 h on the same day; in triangle
A : the migration duration was 13 =24 h, and takes off at 18:00 h on the previous day. @ : the migration duration was above

24 h, and takes off at 18:00 h on the previous day.
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Fig.4 The simulated horizontal wind speed at 10 m above ground at 18:00 (shaded, m/s)
TT. K £ Tiantai; FX ;Z2 % Fengxian; YX:'H 2% Yixing.
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Fig.5

The simulated precipitation (mm) at 18:00( Hu ef al. , 2013)

TT. K & Tiantai; FX ;72 ¥ Fengxian; YX: B 2% Yixing.
A:2005 429 H 11 H Sept. 11, 2005; B:2005 4= 9 H 12 H Sept. 12,2005.
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Fig.6  The output from the real-time prediction
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