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Abstract

Based on the Masion Pine caterpillar outbreak data in 2009 near the border areas of Binyang and
Hengxian counties in Guangxi, GIS spatial analysis technology and CCD remote sensing data of HJ
were studied for the prediction of Masion Pine caterpillar distribution and damage. Various vege-
tation indexes of CCD data including dVIeeo, dVI475, NDVI, and RVI were examined. The results
showed that dVIeeo and dVI4;5 were sensitive to reflecting the damage areas of different degrees, so
the developing rules of Masion Pine caterpillar hazard could be shown with different temporal
point imageries. The vegetation indices prior to and after the damage by Masion Pine caterpillar
showed that the change of these indexes was consistent with increasing values of these indices in-
dicating lack of insect infestation and decreasing values of these indices correspond to insect out-
break and damage. The critical values of these indices reflecting different degrees of damage of
the corresponding infested forest areas were determined by integrating CCD remote sensing data
with the ground survey data. It was showed that dVIsso was the most sensitive index among the
examined indices with the highest accuracy of predicting Masion Pine caterpillar damage to Pinus
massoniana forest. The current research proved that remote sensing data could be used to detect
initial occurrence of Masion Pine caterpillar earlier than traditional methods.
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T # & 41 (Masion Pine caterpillar, Dendrolimus punctatus Walker) 2 & 3 i [E 5 7 #i X ) 35 B AR Ak
HFZ —, BEZRIPAEAIE T AW, ERAEFIURIE LT RMB/AE[L], HEF R EERIY: —
G T AR B O AR, X ARAR BEUR AN B AR SOUAA B R s T R MR AR T T AR
JEEAT, SRR ETHES SRR IR R E R AR, R E ., B EEZ R 2
FERAN T 520 5 R i B HUA AP G AN EE ., SEM B DR, AN FEEEFE R, &
TR, HA R ER AR R K FARMRE . T RXKHIEE 2%, SRR BRI HX 28R EE
RS NGB Aozt X3, D AR B IEE IR G E RO, ARG T B H B LA
PR AR AR OB, AT TR 2 A R AR L, A IR A SR B T A R AR R D
XEEFES . RAIHIER, AREA RILRE KA, % 7 RFERRENARAL, S0 7 RS
WA, GBI G0k o O T 18 B R TR AR A 1 M I e 2, 2 E i R o b SR FH R — et
ARFB, HAMRE. @6 R, IR, 20 LU BENS i Bl & Bl & R & 200 20 1 B2 4 ekl
g T I ) B A R T 1)

FE AP THA] TM 45 2201 18 B B e DN AR b B35 BB L 22 [1]-[10], A ™ CCD Jtik
TE S UG MR AR AR T BAROE AR D, TCHAEZ = AN PRIR e AE A AR B 22 1T P IX,
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b, TR R E DL E BN E .
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ATEFEH 2009 4 5 H 3 HF 2010 4 5 H 23 HAJ 4 5k w] HIFIIRE HI #8550k T2 CCD G4
FREE I, SR HTRIR S BRA B R E A A M. BRI 295508 30 X 30 K: A6 B
Band_1 (430~520 nm). Band_2 (520~600 nm). Band_3 (630~690 nm). Band_4 (760~900 nm).
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SERH B AR E /NP Aa R ) PR BUR R A R R R M P T R 487 B (R K
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12 H ENVIA.5 48 HY P78 9% T2 CCD 3 B2 A4 1 JE ik BB LTS LE , 13-4 31 GIS M B i 5[ 11],
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HeE 446 5:  RVI = By, /By
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Kb By AWK 4 EHEE; AR T BB KR
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PRI, 2009 4 5 H B (AR AR MK B R R 32 S, JEAAE DA 25N I BLZ DX 1 4 RREAR AR
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Table 1. The list of damage classifications of different indexes

® 1L RERANDHEFR

RELA dVlgeo Fa#5 RVI %5 dVlys Fatn NDVI 545
f BERR >150 >2.0 >45 >0.30
BRI E 100~150 1.6~2.0 30~45 0.25~0.30
rh R R 70~100 1.3~1.6 22~30 0.20~0.25
L RE 30~70 1.0~1.3 12~24 0.15~0.20
%4 0~30 0.74~1.0 0~12 0~0.15
IKAR B HoA <0 <0.74 <0 <0
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Figure 1. (a) The damage class distribution of Masion Pine caterpillar, Dendrolimus punctatus, in the center of the study
area on May 3, 2009. Distribution for the values of dVlgg, index; (b) The damage class distribution of Masion Pine caterpil-
lar, Dendrolimus punctatus, in the center of the study area on May 3, 2009. Distribution for the values of dVlgg, index
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Figure 2. The damage class distribution of Masion Pine caterpillar, Dendrolimus punctatus, in the center of the study area
on October 7, 2009, and the values of dVlgg, index. During 2009-2010, the damage area extended to the northeast and east of
the foot of Zhenlongshang Mountain, including towns of Gantang, Luyu, Shuanggiao, and Gula of Binyan county; towns of
Liuging, Luancheng, Lianggin, Shitang, Taoyu and Lingzhu of Heng county. In areas of heavy defoliation damage, the spec-
tral characteristics were similar to bare ground. The damage degree was Light for most of the area with Moderate damage in
some spots. Distribution for the values of dVlggg index
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Figure 3. The damage class distribution of Masion Pine caterpillar, Dendrolimus punctatus, in the center of the study area
on November 5, 2009, and the values of dVlgg index. During October 7 to November 5 of 2009, the damage became more
intense with total defoliation in some areas exposing the soil surface. The spectral characteristics were similar to bare ground.
The damage degrees were Moderate to Severe in most areas with Total loss in some spots indicting the pest outbreak oc-
curred between October 7 to November 5 of 2009. Distribution for the values of dVlgg, index
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Table 2. The estimated damage areas on different dates based on the dVlgg index (hectare)
7z 2. Ve TRARI AR R EL A E IR ER(QLR)

REZI 2009.05.03 THR 2009.10.07 TR 2009.11.05 TR 2010.05.25 TR
e FERR 4 20960.8200 22022.9100 268.6975 25647.4649
BERE 5404.9500 4558.0500 6891.2328 867.4529
TR CE 572.7600 385.3800 13148.9155 220.1280
G RE 190.9800 182.0700 6539.1710 140.7889
BLR 69.4800 73.8000 347.4999 85.6003
KA B HoAth 46.0800 24.3000 96.1550 335.3352
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Figure 4. The damage class distribution of Masion Pine caterpillar, Dendrolimus punctatus, in the center of the study area
on May 25, 2010, and the values of dVlgg index. The damaged areas were mostly recovered with higher degrees of damage
in the areas of the three-way intersection of the highways up to both sides of the public road 675 in the south. Distribution for
the values of dVlgg index
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