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Tab.3 Typical discriminant functions
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Fig.1 Group centers of typical discriminant functions
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3.2.1 FIBORAS B A

AR SOX R T B Fisher J) 50 RO 1655 73 S P
ko Ho— A B R AT AL T R
50 UE2H B4 % Fisher ) 51 ek 8000 RCR AT 10 56, o
BB 5 B 55 e o0 0 MEAR R O R O e R
SR HESFER GLPREFER 2B L EEES
AEHZ M EARE T 0 b FHE 3 A4
AEHFHE, A2 T RN WEARFS, T
0.75; %02 2 KL B, 11 0.5; DU S (E A5 O e
FE AR HETF

FebrE B

L . . .

=2 s - X (6) K (7) K (8)
1 2 2 1. 560 -1.708 1. 002
2 2 2 1.579 -1.271 0.279
3 2 2 1.502 -1.354 0. 400
4 1 1 0. 608 0. 348 -0. 149
5 1 1 0. 531 0. 265 -0.028
6 1 1 0. 647 0. 390 -0.209
7 2 2 0.502 0.174 0. 065
8 2 2 1. 405 0.177 1.619
9 2 2 1. 482 0.260 1. 499
10 1 1 0. 185 0.319 -0.923
11 3 3 -0.823 -0.702 1.114
12 3 3 -2.235 -0.768 -1.127
13 3 3 -1.726 -0.704 -0.440
14 3 3 -1.726 -0.704 —-0.440
15 1 3 -1.764 -0.746 -0.380
16 1 4 -3.781 -0.544 -0.268
17 1 4 -3.311 -0.522 0.479
18 4 4 -3.349 -0.563 0.539
19 4 4 -3.272 -0.480 0.419
20 4 4 -3.272 -0.480 0.419

% 6 Fisher ¥ 3| 2 B BE S
Tab.6 Self-test accuracy analysis based on Fisher

discriminant analysis

fi e Nk g

R R 1 2 3 4 ait
AN 76 24 2 5 107

: WEE/% 71,0 22.4 1.9 4.7 100
A% 16 107 1 2 126

2 WiE/% 12.7  84.9 0.8 1.6 100
R 1 2 34 2 39

} WRE/% 2.6 5.1 8.2 5.1 100
L 0 0 0 19 19

! Wi BE/ % 0 0 0 100 100
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1 L 2 A A ] TR 27 AR R R 75.99% R WA AT Fisher J5 20 A B 5 R AL B B
SEGCHN I B R, H RS BE 73.00% , SO HERR A FSEREA BT
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Tab.7 Fisher discriminant results of validation group samples

N N A sbR || REA w FHl bR | HEA “ AEl o bR | HEA wh o Skr
ki Fh EFY = S = Y ER = Y HER
1 -0.293 1 1 26 0. 388 1 1 51 -2.080 3~ 1 75 -2.749 4 4
2 -0.409 1 1 27 0. 349 1 1 52 -2.003 3" 1 77 -2.788 4 4
3 -1.273 3 3 28 -0.814 1 1 53  -4.546 4~ 1 78  -2.788 4 4
4 —-1.080 3 3 29 -1.717 3 3 54 -4.469 4~ 1 79  -0.755 1 1
5 -0.945 3 3 30 -0.814 1 1 55 -4.546 4~ 1 80  -0.253 1 1
6 -0.293 1 1 31 -0.853 3" 1 56 -1.395 3" 1 81 -1.555 3 3
7 -0.332 1 1 32 -0.776 1 1 57 -1.723 3" 1 82  -1.304 3 3
8 -1.196 3 3 33 -0.776 1* 2 58 -1.144 3° 2 83  —-1.381 3 3
9 -1.196 3 3 34 -1.509 3 3 59 -1.608 3 1 84 -1.014 3 3
10 1.014 2 2 35 -1.903 3 3 60  -0.210 1" 2 85 -1.401 3 3
11 1.053 2 2 36 -1.903 3 3 61 -1.931 3" 2 86  -1.227 3 3
12 0.112 17 2 37 -1.509 3 3 62 -1.893 3" 2 87  -1.265 3 3
13 1.516 2 2 38 -1.956 3 3 63  -0.558 1" 3 88 -1.111 3 3
14 1.175 2 2 39 -1.563 3 3 64  -0.997 3" 2 80  -1.555 3 3
15 1.213 2 2 40  -2.046 3 3 65 -2.412 3 3 90 -1.516 3 3
16 0.073 1" 2 41 -0.737 1 1 66 -1.942 3~ 1 91 —-1.478 3 3
17 0. 860 2 2 42 -0.904 3 3 67  -2.057 3" 1 92 -1.987 3 3
18 0.324 1” 2 43 -1.768 3 3 68  -2.019 3" 1 93  -1.265 3 3
19 0. 899 2 2 44  -1.768 3 3 69  -2.303 3 3 94  -1.014 3 3
20 1.021 2 2 45 -1.717 3 3 70 -0.937 3 3 95 -1.304 3 3
21 1.021 2 2 46  -1.717 3 3 71 -0.937 3 3 96  -1.304 3 3
22 0. 157 1 1 47  -0.699 1 1 72 -2.167 3 3 97  -2.455 3" 1
23 0. 157 1 1 48 -1.956 3° 1 73 -2.529 4 4 98  -2.493 4" 1
24 0. 157 1 1 49  -2.072 3* 1 74 -2.058 3 3 99  -2.339 3 3
25 0. 157 1 1 50 -1.918 3" 1 76 -2.788 4 4 100 -2.378 3 3
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G BE g 80. 8% 5 %6 UE 2 FEAS 1 G B 25 SR R W,
BEX AT S AN B HUE SR SR I AR A KT 73.00% , UM HERG RN 75.99% o bR ZERAE
A BEAR , HHE MY A0 52 I B di (HI-1 CCD Z 0l Bdle 5 Fisher JIG) A 55 SR AN B IRE 4 A0 ) 5 RE
Lo S Mo SRRV L S RN B ESFRR 1, WIEN E ™ HI-1 CCD % X 2R Ak dU 3 A 22
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Fisher Discriminant Analysis of Dendrolimus punctatus Walker Pest Levels

Xu Zhanghua' Li Conghui’ Liu Jian>* Yu Kunyong* Gong Conghong’* Tang Mengya®**
(1. College of Environment and Resources, Fuzhou University, Fuzhou 350108, China
2. College of Nature Conservation, Beijing Forestry University, Betjing 100083, China
3. Institute of Geomatics Application, Fujian Agriculture and Forestry University, Fuzhou 350002, China

4. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: The Dendrolimus punctatus Walker is the most serious forest defoliator in China. The study of
pest remote sensing prediction is helpful to the comprehensive and timely identification of possible damage
regions, and can provide the technical support for the direct and indirect losses reduction. Taking Fujian
Province as the study area, the Dendrolimus punciatus Walker overwintering generation was investigated in
13 monitoring stations, Sanming City, Jiangle County, Shaxian County, Nanping City, Huaan County,
Yunxiao County, Nan’ an City, Anxi County, Putian City, Changting County, Jianyang City, Ningde
City, and Fuqing City, successively from February to May 2012. The investigation indices contained GPS
coordinates, pine forests canopy spectrum, climate, terrain, stand, pest source, human environment and
so on. After the analysis and extraction of these factors above, the sub-factors used to predict the
Dendrolimus punctatus Walker pest levels were obtained with correlation analysis. With the help of Fisher
discriminant analysis, the discriminant functions of 4 pest levels, non-damage, mild damage, moderate
damage and severe damage, were constructed, and the self-test result with samples of modeling group
showed that the discriminant accuracies were 71.0% , 84.9% , 87.2% , 100% respectively, with total
discriminant accuracy of 80.8% . The test result with samples of validation group showed that the
discriminant accuracy and accurate rate were 73.00% and 75.99% respectively, which indicated that
there was good feasibility to use Fisher discriminant analysis to predict the Dendrolimus punctatus Walker
pest levels.

Key words: Dendrolimus punctatus Walker  Pest levels  Fisher discriminant analysis  Correlation

analysis



