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Abstract By use of the method to study the laws of catastrophe-the Key Time Method, this paper deals with the influ-
ence of sunspot, El Nifio and ILa Nifia episodes on outbreak of the Oriental Migratory Locust (Locusta migratoria manilen-
sis Meyen). Results showed that El Nifio and La Nifia episodes cannot engender the outbreak of the pest. These episodes
can create the weather and climate changes in the habitat of the Migratory Locust, and the weather and climate changes play
effects on outbreaks of the grasshopper, However, there would be a plague of the nuisance in the year after the higher rela-
tive sunspot numbers, It was statistically significant at the 90% Confidence level.
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Table 1 The relation between El Niiio events and the scale of outbreaks of locusts ( u statistic variable)

—1 0 1 2 3 4 §)

—3 ~2
I  E# Summer Locust —0.199  0.398  —0.199 —1.345 —0.766 —0.187 —0.187  1.293  —0.828
Fk#2 Autumn Locust 0.426 —0.341  —0.085 —0.336 —0.088 —0.088 0.408  0.937  —0.610
1  HE# Summer Locust —0.157 —0.207  —0.509 —0.092 —0.018 0. 015 0.119  0.249 0. 250
Bk#8 Autumn Locust  —0.138  —0.541  —0.097  —0. 644 1.339° 0.476 —0.302 —0.698  —0.958

—1 FRARFEAR 1 4; H

H: I RRCERNRERE, IR RENREARH. F—TPHEF, 0 RRXBE; 1 RAXRBFE 1F;
A3

Note that. I indicates the scale of outbreaks of locusts; 1l represents the area of outbreaks of locusts. The number in first row, 0 indicates the

key year; 1 indicates the year after the key year; —1 represents the year before the key year; The rest may be inferred.

%2 LaNina S5 CRAEEENNER (v iHE)
Table 2 The relation between La Niiia events and the scale of outbreaks of locusts {u statistic variable)

—1 0 1 2 3 4 5

—3 —2
I  H# Summer Locust —1.809* —1.357 —0.603 —0.603 —1.502  0.421 —0.241 —1.235 0. 421
fk#8 Autumn Locust —1.684* —0.687 —0.959 —1.254 —0.353  0.207 —0.927 —1.211 0. 774
II E1 Summer Locust —0.914  —1.512 —1.407 —1.504 —1.145 —0.203 0.278 0.502 —2.013**
#ki§ Avtumn Locust  —1.532  —1.400 —1.627 —0.872 —1.358 —0.506 —0. 035 0.478 0.614
F: *» BRABEMKFE <01, * x FRBEHKFE «<0.05, HRFBEFFE 1,

Note that: * significant, «<Z0. 1;

% % significant, @<Z0. 05. The other illustration is the same as Table 1.
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Table 3 The 2X2 contingency table used to analyze the cor- REIREEB AT 4, Kia B iFikiam &4

relation between locust ( Locusta migmtrid) outbreaks and El AR 7 j( B L %‘)FEXHL ﬁ?% e Y = % 1 4E &R

Ni isod ing Fisher’ babili IR ) .
o ep _esusmg Isher’s exact probability ﬁ%ﬁ?ﬁ (E%Eﬂ(ipﬁo 1, —fuﬁﬂﬂﬁﬂ’éj{k

El Niio Non-El Nific 43t Total
% % Outbreak 10 4 14
& Non-outbreak 16 25 41
& it Total 26 29 55

. Fh¥dE B~ El Nifio 8 Non-El Nifio 5§ 1~2 &£ K& &K 5{
AR ERIBRIK (P-value is 0. 06),

Data indicate the frequency of outbreaks or non-outbreaks of the lo-
cust experiencing El Nific or Non-El Nifio episodes 1 or 2 years be-
fore (P-value is 0. 06) .
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Table 4 The relation between solar activities events and the scale of ontbreaks of locusts (u statistic variable)

—3 —2 —1 0 1 2 3 4 5
I HE# Summer Locust —0.997  —0.277  —0.082 1. 522 1.882* 1.162 0. 442 1.162 1. 522
k8 Autumn Locust —0. 379 0.238  —0.071 1.162 1.779* 1. 162 1. 162 1.470 1. 470
I E#¥ Summer Locust —3.157** —2.077** —0.637 0. 442 0. 082 —0.637  —1.357 —2.077** —2.437**
#E Autumn Locust —2.228** —1.612  —0.995 0. 546 0.238 —0. 071 —0. 995 —2.228** —2.845**
. 1 FERRKHEFEESE, IRAKBRTERSE. HARERE L, 2,
Note that. | s the vear of the higher relative sunspot numbers, II represents the year of the lower relative sunspot numbers. The oth-

er illustration is the same as Table 1 and Table 2.
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