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Abstract

Leucaena leucocephala (Lam.) de Wit is an exotic plant that has caused devastating damages on
native plants in Taiwan. Using the GER 1500 spectroradiometer, we measured the spectrum reflectance
of the species and its adsorbing plants, Broussonetia papyrifera (L.) L'Herit ex Vent., Macaranga tanarius

(L.) Miill. Arg., Acacia confusa Merr. and Casuarina equisetifolia Forst. in the Kenting National Park,
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March to December, 2005. The spectrum reflectance was examined with the bi-spectral analysis. The
results showed that there were significant seasonal differences in the spectrum reflectance but not in the
spectrum patterns between L. leucocephala and its adsorbing plants. The fall and winter, the growth
seasons of L. leucocephala, were the best time of the year for the distinction. Accordingly, the spectrum
reflectance is suggested as a guideline for monitoring the invasion of L. leucocephala in the satellite

remote sensing program.
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Table 1. Monthly average temperatures and monthly total precipitations at the Hengchun Weather Station
in 2005

Month Jan Feb Mar Apl  May Jun Jul Aug Sep Oct Nov  Dec

Temf(’fcra)‘t“re 198 218 211 253 276 275 285 282 279 268 25 20.9

Prezgggtm 8.5 7 24 5 155.5 494 704.5 280.5 492 275 855  55.1

Data source: Taiwan Central Weather Bureau.

% 2. GBaie R DU =R 2 OEEE A M (0) ~ se R RU(BRI) ke H REAL 72 A A 48R (ND VD
Table 2. Seasonal average values of incident angle (0), brightness indices (BRI), normalized difference
vegetation index (NDVI) of L. leucocephala, and its adsorbing plants, B. papyrifera, M. tanarius, A.

confusa and C. equisetifolia from the Kenting National Park

Season Species 0 BRI NDVI
L. leucocephala 61.24° 84.09 0.28
B. papyrifera 80.23° 82.05 0.68
Spring C. equisetifolia 57.67° 109.00 0.22
A. confusa 62.93° 85.30 0.31
M. tanarius 82.96° 85.48 0.72
L. leucocephala 79.10° 86.63 0.66
B. papyrifera 82.89° 75.73 0.72
Summer C. equisetifolia 72.18° 89.58 0.38
A. confusa 66.41° 81.27 0.49
M. tanarius 85.11° 88.33 0.84
L. leucocephala 60.96° 94.98 0.28
B. papyrifera 78.38° 91.41 0.65
Autumn C. equisetifolia 55.08° 111.29 0.18
A. confusa 63.35° 97.05 0.33
M. tanarius 83.43° 88.09 0.77
L. leucocephala 69.47° 97.19 0.43
B. papyrifera 84.15° 88.49 0.80
Winter C. equisetifolia 69.73° 56.25 0.45
A. confusa 74.15° 78.13 0.54

M. tanarius 85.61° 84.76 0.85
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Table 3. The results of ANOVA of red region (R) bands and nearinfrared (NIR) bands of reflection
spectra of L. leucocephala, and its adsorbing plants, B. papyrifera, M. tanarius, A. confusa and C.

equisetifolia from Kenting National Park

Season Band Source SS dF MS F-value Dltlg:tan
Between 33664.55 4 8416.14 105.28"* L. leucocephala ®
A. confusa ?
R Error 7594.35 95 79.94 B. papyrifera ®
M. tanarius ®
) Total 4125891 99 C. equisetifolia ©
Spring
Between 4346.45 4 1086.61 20.48*" L. leucocephala ®
A. confusa @
NIR Error 5039.58 95 53.05 B. papyrifera ®
M. tanarius ®
Total 9386.04 99 C. equisetifolia ©
Between 10988.93 4 2747.23 48.05* L. leucocephala ®
A. confusa ?
R Error 543191 95 57.18 B. papyrifera ®
M. tanarius b
Total 16420.84 99 C. equisetifolia ©
Summer -
Between 2556.97 4 639.24 7.22% L. leucocephala @
A. confusa ?
NIR Error 8409.49 95 88.52 B. papyrifera ®
M. tanarius b
Total 10966.46 99 C. equisetifolia ©
Between 36546.34 4 9136.59 451.76™" L. leucocephala
A. confusa ?
R Error 1921.34 95 20.22 B. papyrifera ®
M. tanarius ®
Total 38467.68 99 C. equisetifolia ©
Autumn -
Between 801.58 4 200.40 15.45™ L. leucocephala ®
A. confusa ®
NIR Error 1232.07 95 12.97 B. papyrifera ®
M. tanarius ®
Total 2033.65 99 C. equisetifolia ©
Between 10985.91 4 2746.48 66.79™" L. leucocephala @
A. confusa ®
R Error 3906.56 95 41.12 B. papyrifera ®
M. tanarius ®
) Total 14892.47 99 C. equisetifolia ¢
Winter -
Between 18952.69 4 4738.17 87.91* L. leucocephala 2
A. confusa ®
NIR Error 5119.78 95 53.89 B. papyrifera ®
M. tanarius ®
Total 24072.46 99 C. equisetifolia ©
**Significant level p<0.01
2. BRI 18 ~ KB b A58 5 Fei Fs B > 0 M A [

AMFFEABHLIE ~ MTRLIE W B f T 5 52 B S E R G A AE 2R - Fafns
B ( ANOVA) » 2 DURLOE SR AL e B Hie A BRI AN FBE.Z 68T o R E
R & > DUAS A R & K~ R ~ RS AR R > FIRAEHE 52 R B (AR - AN IR
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Fig. 1. The average values of seasonal reflection spectra of L. leucocephala (G, green region; R, red

region; NIR, nearinfrared region).
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Fig. 2. Seasonal averaged values of reflection spectra of L. leucocephala and its adsorbing species from
the Kenting National Park.
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Fig. 3. Seasonal averaged values of normalized difference vegetation index ( NDVI) of L. leucocephala

and its adsorbing species from the Kenting National Park.
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Fig. 4. Seasonal relationships between nearinfrared (NIR) and red region (R) for L. leucocephala and

its adsorbing species from the Kenting National Park.
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