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Fig. 1

Significant circulation characteristic factors influencing the ratio of

occurrence area of rice leaf roller in China
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Table 1 Key circulation characteristic factors for different occurrence levels of rice leaf roller in China

St A s b e e a5 b PN T A5 I 0 A T FR R S A8 b

O R U R R T SR PR I ARE R & " o7 T T
51s10d1 FAFE 10 H 2254 1 H 00 DA 03 38 B2 95 £ 86 83 78 74
525358 A 38 RV X IR B B 4 B 53 50 46 44
52d5d6 AR 56 J3 T DX M i 9 R 4 4 49 45 41 35
31s1d9 AR A EY4E 9 H i 18 16 13 10
127510 FAE 7—10 A bR &) B o 15 5k 183 240 330 391
6659510 BAE 910 H 4 Al g 257 264 275 281
42s3d8 LA 3 H M4 8 A Al At 22 20 16 10
64d2ds3 LA 2—3 JT WU 2 1] BRI A L 71 68 62 57
68d3d4 MAE 3—4 7 e DR AR B 689 701 720 732
39d2d3 MAE 23 ARKFFERIE LI 22 15 1 0

T < S0 Y XD AP 3 DXCAR 8  E o R A R  S E 9  1 BA R A AR OR VE R IE R A A I R R AR  H E

O 5 78 P TR e S0 1 AR VR R B2 e A R R D A T A 6 O AR s LA 6 R B AEF) 0. 001 Y 3 MK CREAS B

%35,

2.2 HEBISHELEERERPMMHAERM

I A R 1 A R A KA, — AR AR R Y
B Hhgrg 1 AT K R A AR Z)E 2—
3 H W J5 WU A X T 4 LA 7 B P R XOTT 4G —
Z RGP R 67 H ARG ML R Rl 22 0T 0 YO8
RS U R v o SR R ES R Sy N Y GRS
TSR 5 5 PRI ST 4 A 2 A T I gl 2 ) AR

T 5 AR 8 AR 7 H AR S AR R Y
e b —A H AR B 51 AH A 5C B BR 3 5, S
TR Bl 25 AR R 4 R R
F2 HEBHISHEREMREER
Fou 4% &f i8] #0 BT A B F B BR
Table 2 Prediction time and periods of prediction
factors in prediction models of the ratio of

occurrence area of rice leaf roller in China
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Table 3 Prediction models of the ratio of occurrence area of rice leaf roller

in China for Jan, Mar to Oct
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Table 4 The hindcast accuracy of prediction models of the ratio of occurrence

area of rice leaf roller in China from 1980 to 2014

L T Ak b ] TR HER %/ % R /NMERR % Y HER ) %
1 MAE 1 H¥) 99. 4 55.5 83.7
2 MAE 3 HY) 99.7 59.7 85.2
3 AR 4 F W) 99. 2 60. 8 86. 1
4 MAE S5 HY) 99.5 55.2 85.2
5 MAE 6 H ¥ 99.5 55. 2 85.2
6 MAE 7T HY) 99.5 58. 4 87.6
7 AR 8 H W) 99.5 58. 4 87.6
8 MAE 9 H ¥l 99.9 65.6 85.5
9 MAE 10 H¥) 99.7 65.8 86. 1

RS 2015—2016 FHEFBNPEMIER EERZEZR R B AR S TN 0=

Table 5 The extrapolated accuracy of prediction models of the ratio of

occurrence area of rice leaf roller in China from 2015 to 2016

A AT B[] 2015 AFEHER R/ %0 2016 4F AR/ Y0 WIAR U OF- Y HER R/ %6
1 MAE 1 A 81.9 91.2 86.6
2 MAE 3 H¥) 91.7 89.3 90.5
3 MAE 4 H W) 94. 1 89. 4 91.8
4 MAES Y 94. 9 91.9 93.4
5 MAE 6 H ) 94. 9 91.9 93. 4
6 MAE 7T HY) 95.6 92. 4 94.0
7 MAE 8 W) 95.6 92. 4 94.0
8 MAE 9 H W) 95. 2 93.5 94. 3
9 WMAE 10 ¥ 97.9 92.9 95.4
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Fig. 3 The scatter plot between the occurrence

area of rice leaf roller and the corresponding

loss of rice production in China
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Fig. 4 Scatter plots between the occurrence area, the ratio of occurrence area of rice leaf roller in China and

the average temperature, the average maximum temperature in South China from May to Sep

(a)the scatter plot between the occurrence area of rice leaf roller in China and the average temperature

in South China from May to Sep.(b)the scatter plot between the occurrence area of rice leaf roller in China

and the average maximum temperature in South China from May to Sep, (c)the scatter plot between

the ratio of occurrence area of rice leaf roller in China and the average temperature in South China

from May to Sep,(d)the scatter plot between the ratio of occurrence area of rice leaf roller

in China and the average maximum temperature in South China from May to Sep
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Table 6 The year type for larger ratios of the occurrence area of rice leaf roller in China from 1980 to 2016
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Long-term Meteorological Prediction Model on the Occurrence and
Development of Rice Leaf Roller Based on Atmospheric Circulation

Wang Chunzhi” Zhang Lei” Guo Anhong” Li Xuan” Liu Wei®
Zhuang Liwei” Lu Minghong” Liui Houquan” Bao Yunxuan”
Y (National Meteorological Center, Beijing 100081)
? (National Agro-Technical Extension and Service Center , Beijing 100125)

9 (Nanjing University of Information Science & Technology, Nanjing 210044)
Abstract

To understand the possible influencing mechanism of atmospheric circulation on the occurrence and
development of rice leaf roller in China, relationships between atmospheric circulation characteristic indices
and ratios of the occurrence area of rice leaf roller in China are fully analyzed from 1980 to 2016. 74 atmos-
pheric circulation characteristic indices and their combinations are analyzed by factor puffing. Results show
that 46 indices of these atmospheric circulation characteristic ones have significant influences on the ratio of
occurrence area of rice leaf roller, and main influencing periods are from July to September, as well as last
July to March. Indices of subtropical high category are most influential, followed by polar vortex catego-
ry, circulation category, trough category and then others. Among 46 significant atmospheric circulation
characteristic factors, 27 subtropical high factors and 10 polar vortex factors, accounting for 59% and 22 %
of the total, respectively, are the main factors influencing the ratio of the occurrence area of rice leaf roll-
er. 10 key atmospheric circulation characteristic indices that directly influence the ratio of occurrence area
of rice leaf roller are determined, and 7 of them have great change at 4 occurrence levels of rice leaf roller
as light, partially light, partially severe and severe. 9 prediction models for ratios of the occurrence area of
rice leaf roller are established to predict at the beginning of January and March to October. The hindcast of
9 models from 1980 to 2014 are good and accuracies in extending prediction years of 2015 — 2016 are
86.6%, 90.5%, 91.8%, 93.4%, 93.4%, 94. 0%, 94. 0%, 94.3% and 95. 4%, respectively. Key at-
mospheric circulation characteristic factors represent climate background for the occurrence area of rice leaf
roller very well in China. In the rice-planted area the atmospheric circulation influences the temperature,
precipitation, etc. , and thus affects the ratio of occurrence area of rice leaf roller. The ratio of the occur-

rence area of rice leaf roller in dry-warm and wet-warm years is usually larger than that in dry-cold years.

Key words: Cnaphalocrocis medinalis Guenée ; occurrence area of rice leaf roller; atmospheric circulation;

prediction model



