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Spatiotemporal distribution of Hyphantria cunea ( Drury) in Beijing and its

influencing factors
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Abstract: Hyphantria cunea ( H. cunea) is one of the major quarantine objects in China, which has caused great losses to
the ecology and economy, and it is very difficult to control. Based on the principles of geostatistics and geographic
information system, this study selected the best fitting model through semi variogram analysis, and mapped the spatial and
temporal distribution characteristics of the population of American white moth in Beijing from 2008 to 2016 by Kriging
interpolation method, exploring the relationship between the H. cunea population dynamics and climate factors by
redundancy analysis (RDA). The results showed that; (1) in terms of spatial characteristics, the populations of the H.
cunea presented a clustering distribution trend, which was higher in the east and south, less in the west and north, and

mainly concentrated in the areas below 400 meters above sea level. (2) In terms of time characteristics, the populations of
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H. cunea in Beijing had three generations a year, showing periodic changes. The number of overwintering generations was
much larger than that of the first and second generations, and the populations of the first and second generations were
similar. (3) The results of RDA showed that the population of H. cunea in Beijing was positively correlated with the
averagely relative humidity in March, the average temperature in July and the maximum temperature in August of the
previous year, and negatively correlated with the sunshine hours in February, the maximum temperature in April and the
minimum temperature in September of the previous year. (4) The interpolation results showed that there was a large
population of H. cunea at the junction of the eastern and southern borders of Beijing and Hebei Province, which can affect

the population of H. cunea in this area.
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Table 1 The fitting result of semivariogram models of the Fall webworm population in Beijing area

i R ko Yot AN SRR  PERN PO
Year Generation Model Nugget C, Sill a R? Residual Smfl,()f
squares ( RSS)
2008 AR TR E R 0.134 1.171 0.184 0.7 0.17
2008 £t Eip ) 0.388 0.888 1.74 0.688 0.17
2008 AR (R AR AR 0.702 2.451 0.802 0.842 0.903
2009 AR BB 0.118 0.806 0.075 0.631 0.018
2009 F—R LA LB (A 0.542 0.942 0.809 0.738 0.111
2009 AR TR ER A 0.705 2.016 5.103 0.804 0.087
2010 JLES M LA LB (A 0.877 1.277 0.928 0.581 0.132
2010 R B 0.243 1.882 0.251 0.613 0.194
2010 MR EiE g Y 0.171 1.438 0.147 0.573 0.216
2011 AR LM S B (A 0.937 1.485 0.869 0.753 0.125
2011 HF—1R i g i 0.104 0.8 0.557 0.623 0.059
2011 AN MR A AR 0.613 0.842 0.659 0.574 0.498
2012 AR LM BB (A 0.563 0.677 0.869 0.58 0.1
2012 R TR EpR A 0.173 1.014 0.063 0.64 0.358
2012 5 AR ERIE BT 0.318 0.637 0.253 0.723 0.29
2013 AR HRERI R 0.21 1.459 0.166 0.591 0.156
2013 H—R KA B (ERR 1.003 1.454 0.618 0.693 0.542
2013 #AR FRER R 0.205 1.403 0.087 0.583 0.416
2014 AR ERIE A5 Y 0.523 1.166 0.226 0.558 0.586
2014 HF—1R FRER Y 0.157 1.239 0.439 0.601 0.545
2014 i BRI LAY 0.106 1.701 0.259 0.613 0.243
2015 AAR ERIEAGE 1Y 0.227 0.979 0.198 0.791 0.366
2015 H—fR HRERI R 0.306 0.982 0.254 0.672 0.087
2015 HAR [y il 0.421 1.146 0.48 0.801 0.033
2016 AR ERIEAGE 1Y 0.746 1.033 0.099 0.632 0.546
2016 F—1R e AR R 0.352 1.013 0.081 0.589 0.761
2016 AL TR ER A 0.056 1.557 0.48 0.658 0.952

2.2 bt DX 36 [ R R 1Y) 2 (IR LA (i

FIFHRES 38 v B AR (E T 455720 53 R B A PL 5 25 5, 6 2008—2016 A s b [X 5 [ 1 e P 1 719 25 1) 43
A TARIE ST, 255 R (3 2) , A AR P 35005 22 AP b v Ak 15 25 SEARHET 0, 1 BH I 8 {0 R 990000 {2
IR 22 AR 5 17 0 MR 1R 2 5 1 (s o 5 25 22 ) ) 21 P Of A A 781 0000 {1 199 422 30 82 B, AN [) 440 45t
RN ZENEATR  AEER AR B T ZR BRG R, Jb 0 Hh DX S [ o e 70 0 7 4 (B 1L (T 2) 5 52 B - A 1 450 4
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Table 2 The accuracy of Kriging interpolation for population distribution of the Fall webworm in Beijing area

H IR ZE PRI R 22

B AR BErita TR SEHERR AR 2
Year Generation Trend removal Mean error Mean standardized error Root mean square error-
average standard error
2008 AR —kr 0.010 0.005 7.852
2008 HF—1R —Br 0.081 0.006 0.482
2008 A — 0.013 0.001 -0.231
2009 AR J 0.016 0.005 11.449
2009 F—-MR — 0.012 0.003 -0.122
2009 oty I 0.170 0.002 8.235
2010 AR ¥ 0.035 0.001 18.696
2010 HF—1R ¥ 0.124 0.019 4.479
2010 it X 0.023 0.008 23.855
2011 AR ¥ 0.053 0.018 -3.070
2011 Hi—ft ol 1 0.013 0.013 -0.240
2011 HoA ¥ 0.077 0.024 -1.066
2012 AR ol 1 0.039 0.039 1.750
2012 1R bl 1Y 0.039 0.025 -3.113
2012 it B 0.099 0.034 2.809
2013 At x 0.021 0.071 5.556
2013 Hi—1 —W 0.113 0.004 -5.457
2013 AR —r 0.019 0.026 -12.100
2014 AR —Br 0.019 0.098 -7.979
2014 MR — 0.045 0.004 -0.030
2014 AR — 0.049 0.030 -13.234
2015 At —r 0.009 0.043 1.894
2015 H—1R —Br 0.079 0.231 5.933
2015 AR ¥ 0.054 0.003 1.701
2016 oS ¥ 0.013 0.063 1.636
2016 Hi—R —Br 0.883 0.106 -0.563
2016 i 1Y 0.006 0.110 4,064

2.3 bt X 38 E R S A A

S LA (B 45 0 7R, 2008—2016 AFb 3 My DX LA A 56 [ 1 i D A 3 A5 0 AR A AR 0 AL, A5 AR
B A A AR L BEAR B T AL 5t 3R X ARIRIX PEIR X IR IX E X X X A
DB, LR, 26 [ R ) SRR Hh O Bl R 22 1 AR 00y, B R I 4% 3 R, JE L2 2010 4FF0 2013 4, JF HL
S 0 A H P R LR DX 1 2 R 2R (AR R, e = TR TPt IR I | 5 0 R R R 2 A
RN U S ] g ) SR AR FR RS SRR B UIAR DG AR R IEA GG R

AN, Gt A AR R B & IR, A s b X S [ g A R A 2 A R e sh AR Ak (81 3) , B4 Py ol
FEECE R T BRI S S — PO 5 5 AR R A AR R 0T, AR ARG T Y AR A AR R BB, 35 4R
A AR B B LT AR U 2 IR PR AR AL PR TR, A I R B TR A 7 R A AR 2P Ak L = TR IR
Biiver , DAFES ) 5 [ 1 i e 2 A i R e
2.4 b X 36 [ P s 20 A s e B 2R A A
241 SfEHE

SERF RIS BT I A R (36 3) R, RGBT b st b X 55 [ 0 i He £ i s e B 1 (P =10.017<
0.05) . M RDA HEFFIEI (&l 4) ha] LIE ) B w3 i B 1 94.28% H%IE , Tave7 \ Tmax8S \RHU3 5 RDAL
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Fig.2 The population distribution of the Fall webworm in Beijing area from 2008 to 2016
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Table 3 The correlation coefficients of meteorological factors with RDA1 and RDA2 and Monte Carlo permutation test results

SLHT S—Hh it i R p
Meteorological factors RDA1 RDA2

2 H A5 H R4 sSD2 -0.6571 0.7538 0.6843 0.017*
7 A PR Tave? 0.9425 -0.3344 0.7735 0.024*
3 H P AHXHE E RHU3 0.6654 0.7465 0.6073 0.057.
I —4F 8 7 3 f5 i L Tmax8S 0.8528 -0.5222 0.6360 0.057.
4 Ay e i S Tmaxd -0.9898 -0.1427 0.5969 0.076.
F—4 9 H B AR Tmin9S 0.2933 0.9560 0.5172 0.118
Model — — — 0.017*

SSD2.2 H 5y H BEET4L Sunshine hours in February ; Tavg7 .7 H A5 Average temperature in July; RHU3.3 H A S AH % 18 R Average
relative humidity in March ; Tmax8S; - —4F 8 H 0y B = IR B Maximum temperature in August of the previous year; Tmax4 .4 A 5y B = 1 E Maximum

temperature in Apn'l;TminQS;J:*f‘F 9 A A% IR)E Minimum temperature in September of the previous year; ‘ * ’ /R P<0.05, ¢, R P<0.1
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Fig.4 RDA ordination diagram of Fall webworm population and meteorological factors in Beijing area
RDA : JUR /3BT Redundancy analysis; RDAL Fl RDA2 43 5l 32 7m 55 — HE P b 55 —HE P fli; SSD2: 2 H 4 H BERS 45 ; Tave7. 7 A 03 F 35 10 B
RHU3:3 H - FAAT G ; Tmax8S ; bk —4F 8 A {3 B il ; Tmax4 :4 H e I Tmin9S : E—4F 9 H Ay e {R iR
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AR PG B e YA ML DX A A LD BT LU Hh 56 [ AR (14 23 ) 0 A A2 4K e BE RS e o 3, A
WFoE B, B IR THim , 35 B (AR AR R N R O B, S ki RATRE 059, AU RATEE B —
100m Z247 1 BRI FEIE T b DX ey VR A 1 L X 56 ] R IS AR/
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Fig.5 The trapping record and elevation superposition map of the Fall webworm in Beijing area
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Fig.6 The trapping record and resident population superposition map of the Fall webworm in Beijing area
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SAREZE R R, AR O X B A0 HE 9 R R T R R A DX B 5 B 3 X el S8 [ P R R A R
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