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Abstract Big data of Liaoning forestry pests was adopted which publicated by General Station
of Forest Pest Management State Forestry Administration. A construction method based on space-
time influence domain for insects network was proposed according to the insects occurring
complexity in space and time. Taking pine caterpillar Dendrolimus spp. as a research sample
the expansion of the time window is determined according to the insects’ lifestyles and habits and
the range of influence effect are determined according to the damage of pest. The results show that
the proposed pine caterpillar network following the power-law distribution is scale-free
Dendrolimus diffuse fast the pine caterpillars are more likely to emerge clustered and the
topology of the pine caterpillar network is robust. This analysis which using the complex network
method is scientific and the real-world phenomenon can be reflected in the network construction
method. Such a analysis of network science on pine caterpillar network is intended to provide a
guidance regarding to forestry pest control strategies.

Key words network science insects network space-time influence domain Liaoning forestry
pests pine caterpillar Dendrolimus spp.

2015 -06 - 03
2012BAH82F04 .
1986 - 1959 -



1255

1.

1

M =YK xlg 15 xS,

K. i
3 i=123 &, i
s,
i=123.
M
L
lgL=aM +b .
L M

1.

2
2 G=V
1% G VI =n
E
| El =e
ieV jeV R, T § i
jeR, T, S, j i
J i
S
T.
R TS
1 t, A
R, T, S, 1, D t,>t, +T,
D A A
D D A
S, A
Iy B
tc C C
B
C B B C
1 B C
I} [Ele
RAT,S)
R,(T,.S,)

Fig. 1 Schematic diagram of constructing a network

based on space-time influence domain

2

2b



1256

37

B [A] 51
B S
B [EV & 1

Fig. 2 Schematic diagram of constructing the insect
network based on space-time influence

domain
a — b —

c —
2

2009—2013
118°53'

125°46' 38°43’ 43° 36’
550 km 550 km.
418 500 km® 73

155 411. 13 km?

Dendrolimus superans
Dendrolimus tabulaeformis
Dendrolimus  spectabilis

Lasiocampidae

153 565. 33 km”.

12
12
34
7
37 km *
37 km.
3 p k ~k™°
k o
10
11
4
12
L=—> —Ya 3
NN-1 &7
d; i
5
C,
13
—— 4
Tk k-1
E, i
i
C
C,
l N
C = NZ C, 5
2009—2013



1257
3~5 o A
01 ° —HEER
0000
£
E oo
214 1121 . °
o
0.01f
3 2
. @® o o o,
10 100
1gk
_ 4

Fig. 4 Degree distribution of Dendrolimus network

AL
AN R

3.2
L
.L
e 3 2009—2013
3
Fig. 3 Topology of Dendrolimus network of Liaoning L=1.751
forest
3.1
3
4
a=1.88 R>=0.93
oa=1.88
3 3.3

14 -15



1258

37

2009—2013

0.713

2013

2009—

10

I 2001 21 5 789 -794.
Kong Jian Wang Hai-yan Zhao Bai-ge et al. Study on
ecological regulation system of the pest control in apple
orchard J . Acta Ecologica Sinica 2001 21 5 789 -
794.
Mclntosh R P. Concept and terminology of homogeneity and
heterogeneity in ecology C // Kolasa J Pickett S T A.
Ecological Heterogeneity Ecological Studies 86. Berlin
Springer-Verlag 1991 24 —46.
May R M. Models for single populations C // Theoretical
Ecology. Oxford Blackwell Scientific Publications 1976
5-29.
Albert R Barabasi A L. Statistical mechanics of complex
networks J . Reviews of Modern Physics 2002 74 1
47 -97.

1997 34 1 39 -45.
Ge Feng Li Dian-mo. Pest management problem in
sustainable agriculture J . Entomological Knowledge 1997
34 1 39-45.

2004 23 3 4 -7.

Chen Feng-xue Zhao Jie Geng Hai-dong. Classification of
disaster grades of forest pests J . Forest Pest and Disease
2004 23 3 4-17.

M . 1987 135 -
162.

Hou Tao-gian. The pine caterpillars in China M . Beijing

Science Press 1987 135 —162.

J. 1996 18 3 61 -65.

Che Xi-bing Xia Nai-bin Song Chang-yi et al. Study on
the flight activity of dendrolimus tabulae formis adults J .
Journal of Beijing Forestry University 1996 18 3
61 —65.

Newman M. Networks an introduction M . Oxford Oxford
University Press 2010 480 —481.

2006 24 4 405 -409.

Wang Lin Dai Guan-zhong. On degree distribution of
complex network J . Journal of Northwestern Polytechnical
University 2006 24 4 405 -409.

Albert R Barabdsi A L. Statistical mechanics of complex
networks J . Reviews of Modern Physics 2002 74 1
47 -97.

Leskovec J Kleinberg J Faloutsos C. Graphs over time
densification laws shrinking diameters and possible
explanations C //Proceedings of the Eleventh ACM
SIGKDD International Conference on Knowledge Discovery
in Data Mining. New York ACM 2005 177 -187.

Newman M. Networks an introduction M . Oxford Oxford
University Press 2010 307 -310.

Ash J Newth D. Optimizing complex networks for resilience
against cascading failure J . Physica A Statistical Mechanics
and Its Applications 2007 380 7 673 —683.

Zhang J Zhao H Xu J Q et al. Characterizing and modeling
the Internet router-level topology—the hierarchical features
and HIR model J . Computer Communication 2010 33

16 2001 -2011.

Watts D J Strogatz S H. Collective dynamics of’ small-
world’ networks J . Nature 1998 393 6684 440 —442.



