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Long-term models suitable in China for forecasting rice leaf folder
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Abstract: In order to guide the prevention and control of rice leaf folder Cnaphalocrocis medinalis, the
R software was used to explore the teleconnection correlation between the occurrence degree of C. me-
dinalis and the global sea surface temperature (SST) data in the provinces, municipalities and autono-
mous regions of China and draw the spatial-temporal distribution map of correlation coefficient. Then,
the significant relevant SST zone was selected as the predictive factor according to the provinces. The
long-term forecasting models, including discriminant model+regression model, BP neural network mod-
el and Support Vector Machine (SVM) model were established for 15 provinces, municipalities and au-
tonomous regions, respectively. By comparing the historical regression rate and prediction accuracy of
the models, it was found that the complete accuracy rate of forecast by discrimination or regression
model reached 75.0%, followed by BP neural network model with 68.2% and SVM model with 54.5%.
Further analysis of the spatial location of the 50 predictors used in the modeling, three predictive indica-
tors in the South Indian Ocean and the North Atlantic had a prediction accuracy of 94.4%. The results in-
dicated that the SST data could be used to establish long-term prediction model for the occurrence degree
of rice leaf roller in China with a high accuracy. The discriminant model+ regression model were more
suitable for areas with fewer samples and strong correlation of predictors, and the prediction indexes
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obtained by spatial analysis of significant relevant SST zone showed higher prediction accuracy.

Key words: rice leaf folder; occurrence degree; sea surface temperature; correlation analysis; long-term
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Red is the positive significant relevant region; blue is the negative significant relevant region.
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Fig. 1 The spatial temporal distribution of teleconnection between global SSTA from January to October of the previous year and the

occurrence degree of Cnaphalocrocis medinalis in Anhui Province
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Table 1 Discriminant prediction models of occurrence degree of Cnaphalocrocis medinalis in four provinces and autonomous region

ﬁIZ R llﬁ?frﬁ [ 46 ( Y’Eﬁfﬁ?ﬁf) ?ﬁ*ﬁf?ﬁéﬁfﬁ%ﬁ) +
Province and . Critical ~ Back-substitution  Prediction test
. Prediction model .. .. Factor

autonomous region value check(precision)  (precision)

IR Y=-8.42X+4.02X,~ 3.19 14/14(100.0%)  4/4(100.0%) X,:Jan_20°-32°E, 54°-56°S

Guangdong 0.23.X;+2.88X, X,:Jan_26°-32°W,54°-56°N

Province X;:Apr_58°-64°W,44°-46°N
X,:Apr_10°-14°W,54°-56°N

FPRHR AKX Y=-2.27X-0.41 X~ 0.93 15/15(100.0%)  4/4(100.0%) X,:Mar_80°-88°E,42°S-46°S

Guangxi Zhuang  2.28X;+2.08X, X,: Apr_68°-72°W,28°-32°N

Autonomous X;: Aug 64°-72°E,48°-52°S

Region X,:Sep_6°-10°E, 34°-36S°W

Uyl Y=-1.35 X+0.33X~ 0.75 15/15(100.0%)  4/4(100.0%) X,:Jan_124°-140°W,8°-12°S

Sichuan 0.45 X;-2.44 X-0.81X; X,:Feb 4°E-0°-10°W,42°-46°S

Province X;:Jun_82°-94°W,2°N-8°S
X,:Jul_154°-166°W , 14°-16°S
X;:Aug 8°-16°W,48°-50°N

ijE [ Y=3.60X+0.69X,~ 7.47 8/8(100.0%)  1/1(100.0%) X,:Feb_26°-32°E,36°-40°S

Hubei 10.03X,-10.22.X, X,:Feb_152°-158°W,46°-48°N

Province X;:Jun 2°E-0°-10°W,34°-36°S

X,:Aug_50°-54°E,40°-44°S
K h Ay _ 2845 BES I, R 1 AR ] i 2 26 B2 0 BN P 343 IR FESF-{E . Month_longitude and latitude indicate the
average SSTA in this longitude and latitude range in that month of the previous year.

R2 AP ERBEHEHEH FIRE R G 5T

Table 2 Back-substitution check and prediction test of discriminant prediction models of Crnaphalocrocis medinalis

in four provinces and autonomous region

J"RA JTPEH % YA X Guangxi usplIE=) il =)

oy Guangdong Province Zhuang Autonomous Region Sichuan Province Hubei Province
Ye; SEFRZS BOME SNSRI SEERZEN BN SO SEERZET BUM(E BUS ] SERRZER] SN )

Actual Predicted Predicted Actual Predicted Predicted Actual Predicted Predicted Actual Predicted Predicted

category  value category category value category category value category category value category
2000 1(3) -0.90 1 1(3) -0.44 1 1(2) -1.44 1 \ \ \
2001 1(3) 1.49 1 1(3) -1.54 1 1(2) -0.37 1 \ \ \
2002 2(4) 5.61 2 1(3) -1.90 1 1(2) -1.49 1 \ \ \
2003 \ \ \ 1(3) -2.52 1 1(3) -0.23 1 \ \ \
2004 2(4) 7.95 2 1(3) -0.44 1 1(2) -2.33 1 \ \ \
2005 2(4) 5.66 2 1(3) 0.53 1 1(2)  -1.67 1 \ \ \
2006 2(4) 6.82 2 2(4) 3.29 2 1(2) -1.98 1 \ \ \
2007 2(4) 5.86 2 2(4) 2.93 2 1(2)  -1.81 1 \ \ \
2008 2(4) 7.31 2 2(4) 2.92 2 1(2) -0.95 1 \ \ \
2009 2(4) 6.07 2 1(3) 0.32 1 2(4) 1.88 2 \ \ \
2010 2(4) 5.09 2 2(4) 2.09 2 1(3) -0.02 1 1(3) -4.24 1
2011 1(3) 0.32 1 1(3) 0.33 1 1(2)  -2.86 1 1(3)  -3.01 1
2012 2(4) 6.76 2 1(3) -2.37 1 2(4) 3.44 2 1(3) =375 1
2013 1(3) -1.31 1 1(3) -1.67 1 1(3) 0.50 1 1(3) -3.70 1
2014 1(3) 0.58 1 1(3) -0.81 1 1(2) -0.52 1 1(3) -3.16 1
2015 1(3) -1.48 1 1(3) 0.72 1 1(2) -1.51 1 2(4) 17.99 2
2016 1(3) -6.30 1 1(3) -2.04 1 1(3) -1.06 1 1(3) -1.51 1
2017 1(3)  -5.00 1 1(3) -0.98 1 1(2) =351 1 1(3)  -1.92 1
2018 1(3)  -3.57 1 1(3) -0.18 1 1(2) =219 1 1(3) 2.57 1

1(3) FRrR SR B AN 39, 43 25—, 1(3) indicates the actual occurrence degree is 3 and the category is 1.
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Table 3 Linear regressive prediction models and integrating models of Crnaphalocrocis medinalis occurrence degree

in 11 provinces and municipalities

ki o | Ik g Es
Province and F Adj-R* P Back Prediction
municipality Model test test Factor
LA Y=4.38-1.73X,-1.32X, 687  0.94™ 0.00 10/10 0/1 X,:Jul_108°-110°W,28°S&
Jiangsu 104°-108°W,30°S&
Province 100°-106°W ,32°S&
98°-104°W, 34°S
X,:Sep_70°-78°E,20°-22°S
Y=4.07+1.03X,-0.35X, 509 092 0.00 10/10 0/1 X,: Apr 28°-34°W,38°-42°N
X,:May 148°-154°W,
42°-44°N
IM=1/2Y +1/2Y, 10/10 1/1
WA Y,=3.68-30.25X,-1.40X, 323 0.82™ 0.00 13/15 3/4 X,:Jan_136°-152°W,74°S &
Zhejiang 148°-152°W, 76°S
Province X,:Feb_8°-26°E,50°-52°W
R Y=1.83+2.33X+2.59X, 474 088" 0.00 10/14 1/4 X,:Jan_2°-10°W,58°-60°N
Anhui X,:Jun_84°-92°E,0°-2°N
Province Y~2.73+2.03X,-1.07X, 373 0.85™ 0.00 11/14 2/4 X,:May 134°-142°W,36°-40°S
X,:May 78°-84°E,44°-46°S
IM=0.38Y+0.62 Y, 13/14 3/4
g Y=5.15-2.75X, 392 0.83™ 0.00 99 1/1 X,:Sep_74°-84°E,26°-28°S
Shanghai Y,;=3.75-2.55X, 202 071" 000 7/9 1/1 X,:Mar_178°E~180°-174°W,,
Municipality 54°-56°S
IM=0.52Y+0.48Y, 8/9 1/1
j{33eEe) Y=2.80+0.77X+0.67X, 444 086" 0.00 15/15 1/4 X,:Jun_56°-58°W,38°S &
Hainan 58°-62°W,40°S &
Province 62°-64°W s 42°S
X,:Sep_106°-114°W ,4°~10°N
i Y=4.17-0.71X,-0.93 X, 317 081" 0.00 9/15 2/4 X,:Mar_82°-90°E,38°-42°S
Fujian X,:Jul_118°-126°W,30°-34°S
Province Y=3.70+0.57X,-2.12X, 303 0.81" 0.00 9/15 3/4 X,: Aug_88°-94°W,20°-24°S
X,:Sep_32°-54°E, 52°-54°S
IM=0.43Y+0.57Y, 9/15 2/4
SN Y=3.73-3.03X, 642 0907 0.00 /8 / X,:May 46°-54°E,48°-54°S
Guizhou Y=3.09-2.56 X, 402 085" 0.00 878 / X,:Jun_144°-150°W ,24°-28°S
Provinee 1oy 122y, 8/8 /
KT Y=3.13-0.51X,-040X,-1.1X, 345 088" 0.00 14/15 1/4 X,:Jan_150°-154°E ,44°-46°N
Chongqing X,:Jul_176°E-180°-176°W,
Municipality 42°-46°N
X,:Jul_86°-90°W,28°-30°N
i RaEe) Y=3.63+0.92X~1.12X, 294 0.807 0.00 14/15 4/4 X,:Jan_22°-30°W,56°-58°N
Hunan

Province

X,:Sep_78°-100°E,38°-42°S
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£ZF3 3 Continued

A

i Tk

| [l
Province and i F Adj-R? P Back Prediction
S Model Factor
municipality test test
T Y=3.28-0.81X,-0.59X, 773 0947 000 10/10  0/1 X:May 78°-84°W ,24°-26°N
Jiangxi Province X,:Jun 4°E-0°-12°W,60°-62°N
Y, =3.34-0.36 X;-2.01.X, 554 092" 0.00 10/10 1/1 X:Feb 128°-138°W,22°-26°N

Y=3.45-0.50X,-0.678 X, 233 0.83™

IM=0.10Y;+0.45 Y +0.45Y,
HENEEY Y=1.97-0.92X+1.52X, 214 0747

Henan Province

XJun_50°-60°E,36°-38°S
0.00 10/10 1/1 X;Jan 124°-126°W,40°-50°N

X,:Apr_106°-114°W,,0°-2°N
1010 1/1
000 9/15  3/4 X,Feb_106°-114°E,26°-40°S

X,Feb_34°-36°W,54°~56°N

Rk RSN IIFRIRTE 0.05, 0.01 F10.001 7K REAC, MO . Hrh Ay SE BT, FoR i —FZ ] s
2 REYE R NSRRI R, *, **, *** indicate significant correlation at the level of 0.05, 0.01 and 0.001 level. /M indicates an in-

tegrating model. Month_longitude and latitude indicates the average
vious year.

6 A TA 1AL ERRERLE i 1 i, Nt
LRI 6 AR AR Y | LA R TRY i T
AR 2 AR (K 3) . B 1A T HE 114
LAY, SF-347 [ 46 58 4 e 224 90.3% , [l e B A
HERR N 100.0% ; Tk 58 A ERR 0 64.5% , Ttk A&

SSTA in this longitude and latitude range in that month of the pre-

AUER N 100.0%, FERY [A1RG 58 42/ 3L A R R 55
o AL R o 1 T PR A St R e M v,
TR, TR 56 A HERR SRR T UG 58 4 R 2%, (2
FEVA TR 5 52 bR 2206 1 96 L) E RS 0 & A, B
HERf 2T LIS E] 100.0% (% 4)

R4 NN EAHRHAESHEDFERFARGLE R

Table 4 Back-substitution check and prediction test of multiple regressive predicting models in 11 provinces and municipalities

2015 2016

2017 2018

B T~ - - RILIER

. TG SCPrE SEPRfl TN SEBR{E
Province and

SCBRME PUNE SCBR(E SEPME PONE SEPRE SEPR(E

Predicted Real Predicted Predicted Real Predicted Predicted Real Predicted Predicted Real Predicted

municipality value value value-  value value value-  value value value-  value value value—
real value real value real value real value

TLHE / / / / / / / / / 3.99 4 -0.01
Jiangsu Province
WA 3.69 4 -0.31 3.49 3 0.49 3.33 3 0.33 3.58 3 0.58
Zhejiang Province
LRE 2.82 3 -0.18 321 2 120 278 3 -022 254 2 0.54
Anhui Province
71 Shanghai / / / / / / / / / 2.94 3 -0.06
Municipality
j3EeEe) 3.65 4 -035 492 4 0.92 1.96 3 -1.04  3.96 3 0.96
Hainan Province
finkae) 3.95 4 -0.05 3.71 4 -029 423 3 1.23 3.56 3 0.56
Fujian Province
MG / / / / / / / / / / / /
Guizhou Province
T KT Chongqing  2.91 2 0.91 2.20 3 -0.80 2.26 3 -0.74 3.18 3 0.18
Municipality
IR 3.29 3 0.29 2.00 2 0.00 2.45 2 0.45 2.62 3 -0.38
Hunan Province
MNIES / / / / / / / / / 3.08 3 0.08
Jiangxi Province
baNEEES) 1.03 1 0.03 0.43 1 -0.57  0.20 1 -0.80 1.91 1 0.91

Henan Province
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47%

B 215 48 T X g 15 4 40 3] =5[] 0 780 300 A
R H AR R A PR BRI e
S FFIRLTL VIR B BT AR LB
MG TLVEAE AR AR Wiy A 5
A EEDCTT g A Sk AR B AT R 1 AR
A TR S 347 [0S 5 4 HE B SRR 90.7% , (8] 4G Jk
A UHER K 100.0% 5 TR 58 4 HEH K 75.0% , T
o HEAS R %4 100.0% o
2.3 BPHIZMLEHEE

ST 15 BP I 8458 (36 5) , SF-24 [l 46
SEAERT RN 98.6% , MG FEAER A 100.0% ; Tl

5 56 2 MERG R A 68.2% , TR FEA HER G %M 97.7%
TG4 2015—2018 4 B B AE # K, R R & g
B VAN IE TN R F-E 2015—2018 4% 1 A B0 5
H/N, T DL SO R T S5 R AE A/, (E R AT LA
P AU FR 2015—2018 4 & A8 S5 40 M1, 52 PRt i
SEANE, 2015—2018 49T pg 44 R A I ke A= R
B IR 1 9. e 2016 4F T A e , 488
A 2017 AETOIAE A =5 , TR R 44 2017 A T IE DR 41K
X5 [ RS TR g T 25 SR AR ] . 2B BP i 28 [ 4%
LR (] G v R A v, TR 58 4 v A R AL
70.0% , {5 b AR Skt it 2 H AR, S TN .

x5 15N AT XTBHEMIE BP 2 W EREEMTRLER

Table 5 Back-substitution check and prediction test of BP neural network predicting models in 15 provinces,

municipalities and autonomous regions

2015 2016 2017 2018
X P {E- e~ P - P {E-
Province, WM SCPr(E SCPE BUNME SEPR{E SEPRE BUNME SCPRME SEPRE PUNME SCRRfE SCRRfE

municipality and  Predicted Real Predicted Predicted Real

Predicted Predicted Real Predicted Predicted Real Predicted

autonomous region ~ value  value value-  value value value-  value value value-  value value value-
real value real value real value real value

DN / / / / / / / / / 3.47 4 -0.53

Jiangsu Province

WA 347 4 —-0.53 3.49 3 0.49 3.37 3 0.37 349 3 0.49

Zhejiang Province

LRA 2.57 3 -043  3.53 2 153 3.14 3 0.14  3.14 2 1.14

Anhui Province

_[- Y117 Shanghai / / / / / / / / / 2.61 3 -0.39

Municipality

A 3.18 3 0.18 3.27 3 0.27 3.07 3 0.07 3.15 3 0.15

Guangdong Province

IR AR IX 3.30 3 030  2.99 3 -0.01 296 3 -0.04 296 3 -0.04

Guangxi Zhuang

Autonomous Region

WA 3.68 4 -0.32 3.46 4 -0.54 1.64 3 -1.36 3.51 3 0.51

Hainan Province

FinpeiEy 4.19 4 0.19 3.37 4 -0.63 4.23 3 1.23 3.71 3 0.71

Fujian Province

mais 2.54 2 054  2.04 3 -0.96  1.92 2 -0.08  1.78 2 -0.22

Sichuan Province

SMNA / / / / / / / / / / / /

Guizhou Province

T KTl Chongqing 2.22 2 0.22 3.26 3 0.26 3.26 3 0.26 3.74 3 0.74

Municipality

WA 3.33 3 0.33 1.96 2 -0.04 259 2 0.59  2.60 3 -0.40

Hunan Province

iiklge) / / / / / / / / / 3.06 3 0.06

Hubei Province

NS / / / / / / / / / 2.83 3 -0.17

Jiangxi Province

FENEIESY -2.38 1 -3.38 -3.18 1 -4.18 -3.56 1 -456 -2.49 1 -3.49

Henan Province
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2.4 SVM A

S 15 4 SVMBLAL, T [ 52 2 i ¢
99.5% , 1A HEAS HER %24 100.0% ; Tk 56 A HER 3
H 52.3% , HRIEAR R 49 93.2%. WIRIH 2016,
2017 4F SVM AR BT HE 5L PR Rk 2 9% (3R 6) , {HAE[]
ISR PR TN S 4 VR , BP M 28 I 28 R R 201 6 4F
SEAER L 2017 AE S A MER . WA 2 ARG
A TN PR 7, 0 R — 2 AT SC R 7 o i
20162017 4F K i 5 {8, T A~ =2 B A O I
T XFRE 2016 . 2017 4F ¥ e i 5, 2 A~ T 17 7 X

X2 AT R A LR AR D B T AR
SRR 2016 2017 AR R RELR A 29,
& H 2000 4F DL & AR SE R 2 2 4F . {H SVM
R ) TR A 20 55 1F 22, 3X 2 AR R TR R 4 9%,
b SEPR & A S e 2 S, T R 2016—2018 4F
F1R) T I L 725, 5 BP Aol 228 IO 285 A5 Y 14) T 0 235 2L 5
MR . SYM LR SR AG B 5 R A TR0 A 58 4/
A ERG 2R (BTG 58 42/ A VR SRR, 45 RN
oA, b 3R i B AR B AT BB AR 2 58 4 AH R S

45

6 15 AT ABH S IHE SVM AR E AT 2 R

Table 6 Back-substitution check and prediction test of multiple regressive predicting models in 15 provinces,

municipalities and autonomous regions

2015

2016

2017 2018

AIX

Province,

T -

P~ P {E- e -

PN SCBRfe SEbefe BN SCPefE SEPe(o BONME SCPR{E SCPRfE BUNME SCPRME SCPR(E

municipality and  Predicted Real Predicted Predicted Real Predicted Predicted Real Predicted Predicted Real Predicted

autonomous region  value  value value— value value value— value value value— value value value—
real value real value real value real value

MBI / / / / / / / / / 3.86 4 -0.14

Jiangsu Province

Ak S 3.78 4 -0.22 3.89 3 0.89 3.79 3 0.79 3.92 3 0.92

Zhejiang Province

A 2.61 3 -039 321 2 1.21 2.95 3 -0.05  2.80 2 0.80

Anhui Province

|71 Shanghai / / / / / / / / / 245 3 -0.55

Municipality

JRE 3.36 3 036 3.1 3 0.51 3.48 3 048 326 3 0.26

Guangdong Province

IR FIAIX 3.17 3 0.17  3.07 3 0.07  3.04 3 0.04  3.04 3 0.04

Guangxi Zhuang

Autonomous

Region

A Ry 3.66 4 -034  3.03 4 -0.97 241 3 -0.59  3.04 3 0.04

Hainan Province

wER 3.93 4 -0.07 327 4 -0.73 4.1 3 1.01 3.65 3 0.65

Fujian Province

Iy 2.55 2 0.55 2.65 3 -0.35 2.43 2 0.43 2.23 2 0.23

Sichuan Province

SN / / / / / / / / / / / /

Guizhou Province

#H T Chongging 241 2 0.41 2.92 3 -0.08  3.39 3 039 348 3 0.48

Municipality

WA 3.73 3 0.73 4.17 2 2.17 417 2 2.17 3.98 3 0.98

Hunan Province

iy / / / / / / / / / 3.32 3 0.32

Hubei Province

PANILTES) / / / / / / / / / 3.13 3 0.13

Jiangxi Province

A 1.49 1 049  2.11 1 1.11 251 1 1.51 221 1 1.21

Henan Province
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47%:

2.5 3FMRELTM LR

3 S v ] A S AR )8R e e HL e A
T , TR 5¢ 42 HER 38 75.0% , TS KL AR iR 5%
100.0% , BEAT TN 45 R 45 SEPRAE AN 2218 1 D25
DL RSO A A . BP 2R 2SRRI 22, TR 56 4%
R R N 68.2% , TURE FEAS HER 2 97.7% , 41 1 X

G BRI BIA 22 2 90, SVM AR Ik SR f 2% , T
K 5 4 WER RN 54.5% , TKE FE AN HERR R R 93.2%,
A 3T A 22 240 (R 7)

T R 44 BP 28 X 45 A5 AR i) e A8 RN T e A
SVM R (1) T4z 45 S 110 57 18 BH A Ak PR ity B
Ay BP A1 25 X 2545 0 FIT SVM AL R I R Fa g

R7 3IFEBTN S R L

Table 7 Comparison of the forecast results of three prediction models

PG PR 22 S

i ) FEA B
Grade difference between the forecast value and actual value
Model 0 1 ) Total sample

F B + ] A5 33(75.0%) 11(100.0%) 0(100.0%) 44
Discriminant model+regression model

BP #2544 30(68.2%) 13(97.7%) 1(100.0%) 44
Back propagation neural network

SCHFmEAL 24(54.5%) 18(93.2%) 3(100.0%) 44

Support vector machine

$i5 N Z1THHERIE . The number in bracket is the cumulative accuracy.

2.6 T EFH = 853 7 R 3 A TS R 0 ik
AT AR I T 50T A F. Herp 184~
I3 A TR (36%) , 13404345 TED B (26% )
1945043 T R PG ¥ (38%) (Kl 2) . EREEVEAY 134
TP 7o A 1A IE A S PR (4 ot S0 Tk
B, FLAY 124 B S BB DG TIO [R -, A R
AT TR B IR AT T A, BRI E S 30°~60°
S, 40~100°E 7 [ & RLF_Reigionl, 12 4~ i} 3 A
X% X 4= 3 ol 3 4 7 T RLF Reigionl N . ¥
RLF_Reigionl yu [ N HiT 14 3.5.6.8.9 V-1

b S O [ I i LRI = 1 7 A= B /1l S B S
RLF Reigionl 145 5 4 12 /> 0 A - B 76 (49 A
o 60°N IR PG VISR AFAE 1 A4~ 1EAH SC T [H
% AE X B, 50°~64° N, 4°~36° W, & X I 7 [l Ky
RLF Reigon2, ¥ RLF Reigon2 i [l T 14F 1.2,
4.6 H V-2 PR EAE 0 1A IE B8 bR, 1 X
F TR AR 2. 30°N BRI P VGV XS E A B X
(£ T AT, 5 X 30°~40°N, 60°~76°W {1 [l ¥ Ja;
4 RLF_Reigon3, iZ 3 A 1 4F 45,7 J {0316
TR BES-{H 2 XA RLF FNFEF5 3 .

90°N-
RLE Region2
60°N-
® @ ® e o
-“g’ N @) I@@_ egion3
§ 0 8 © &
i o © ® %
& 30°S - ® O O o0 e)
O e | &
o K Y 4
60's © %
Py RLF Regionl
90°S -« ¥ . . : . . |
180°'W 120W 60°W 0’ 60°E 120°E 180°E
# 5 Longitude

2T B R TR\ P U AL ) L 0 R, i P 3 FH T A 0 I M B (1% 67 T30 PRl T~ Thee red circle represents

positive predictor used for the RLF models, and the blue circle represents negative predictor used for the Cnaphalocrocis

medinalis models.

B2 ATRASHIERENTNEF =655 E

Fig. 2 The spatial distribution of Cnaphalocrocis medinalis using predictors
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XF LUAR A I A S A TS A 1 1]
KB, B ATAERN B3 A K R (=-0.68, P<0.01)
(E13). FUMAERR 1IlGAE R 0.045, AT AE X 73R\
HHE R AR R, /NT0.045 B4R, FE L
I A SRR ST S TEAE KT 0.045 B4R,
A IR e A A R ST Ry (B, A 2002 4E F
FER . TR RS 1 EARTERR N 94.4%

0.5

FEPB IR R A SR E

C. medinalis annual occurrence degree anomaly

-1.0

XF LR A I e A A R T T 8 A 2
Al B, WO AF AR B IE A D R (7=0.69, P<
0.01) (1 4), FMFEFR2LL0.4 MG R, /NT 0.4
IAEA , RN M 06 R A S T R B KT
0.4 11 104F T A7 9 AR MRS IAS I 25 A A R F-(EL
NIE, IR A 2011 4F . TN FE b5 2 A iR
R 94.4%.,

2000 +
2001
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2003 +
2004 +
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Fig. 3 Histogram of the annual mean degree anomaly of Cnaphalocrocis medinalis from 2000 to 2018 and

the broken line graph of prediction index 1
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Fig. 4 Histogram of the annual mean degree anomaly of Cnaphalocrocis medinalis from 2000 to 2018 and

the broken line graph of the prediction index 2
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TSR 3 BUE/N T 0.4 BYAEDY , REDN A -8 A
FE AR A A BUE R T 0.4 89 114, 8 104F
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C. medinalis annual occurrence degree anomaly
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Fig. 5 Histogram of the annual mean degree anomaly of Cnaphalocrocis medinalis from 2000 to 2018 and

the broken line graph of the prediction index 3
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TR E RN A I I e (] A BRI Il 5 A7 I A
X, A3 52 A I XA T R AR S R B ]
et Je b Je o, Fode R — i e (el A
DAL M AR SCAIF 5 7 Bk ke T P, 14 B 2 A O X
SV T AN JR0I0 A 7, 30k AR 5 JBCA%) 000 P 5 A G 1
5, R T AR (] sk A T A 2 LA Y
Ko FLRBE H 59 AT R F T AR A T
R 504>, TN PR 14 4 FH 20 84.8%

FE/NRUREETE [ (2013 ) 1A A BP #1128 [ 45 455 A1
TR AER % T 2 JuZe Pk R AR | X & B T BP
P 22 ) 24 A TR e ) 355 FH IR 4 1 4 A2 4% ) R ) Ak
B, AR (2018) &L SVM RTINS K AT
AR, BP M M4 IR 2, e 4 [nl I
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AFFFE F ) S TR+ 8 e ] DS 7R g [ o A 14 B 555
T BP #1125 (28 F1 SVM BB AL | H il I 0 2 2 =3 v
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