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Spectral reflectance characteristics of canopies of main
tree species in Jingle forest farm in Fujian

ZHANG Ying' ,ZHANG Xiao-li' , WANG Shu-han',
LI Hong-zhi' , XUE Shu-guo®

(1 College of Forestry .Beijing Forestry University ,Beijing 100083, China;
2 First Senior High Schoo of Xinmi City , Xinmi, Henan 452370 ,China)

Abstract: [Objective] The canopy spectrum of different tree types were analyzed to improve forest
spectral library and provide theoretical and technical support for hyperspectral remote sensing forest classi-
fication. [Method) The measured reflectance spectra of five main tree types were analyzed to obtain the
differences using methods including derivative spectra analysis,red-edge characteristic analysis and frequen-
cy spectrum characteristics analysis. [Result] The canopy spectral reflectances of Phyllostachys pubescens
and Castano pis sclerophylla were larger than that of other types in the visible wavelength range (480—700
nm). In the near infrared wavelength range (720 —920 nm) , the spectral reflectances of C. sclerophylla,
Schima superba and P. pubescens were significantly greater than that of Pinus massonianam and Cunning-

hamia lanceolata. The first derivative spectrum of canopy spectral reflectance was good to classify trees by
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presenting the absorption valley feature in visible wavelengths and red-edge characteristic in near infrared

wavelengths. The red edge characteristic parameters of S. superba and C. sclerophylla were higher than

that of other tree types and that of P. pubescens was much smaller. Frequency spectrum analysis of canopy

spectral showed that the separability in frequency domain was clear with 99% of energy spectrum from the

first 12 low frequency harmonics. C. sclerophylla,S. superba and P. pubescenscan could be distinguished by

the amplitude of first four low frequency harmonics. [Conclusion] The differences in spatial and frequency

domains were clear and could be used to quantitatively distinguish different tree species by red-edge charac-

teristic parameters and the amplitudes of low frequency harmonics within frequency domain.

Key words: hyperspectral remote sensing;spectral characteristics;red edge parameter; derivative spec-

tra;frequency spectrum analysis;main tree species;Fujian
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Fig. 1 Canopy spectral curves of five tree species in Jiangle forest farm in Fujian

PM. Pinus massonianam ; CL. Cunninghamia lanceolata ; PP. Phyllostachys pubescens ;

SS. Schima superba ; CS. Castanopis sclerophylla. The same below
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Fig. 2 First-order derivative (A) and second-order derivative curves (B)of canopy

spectra of five tree species in Jiangle forest farm in Fujian
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Table 1 Red edge parameters of canopy spectra curves of five tree species in Jiangle forest farm in Fujian

4 AN E A/m LR D, LN SD,

Tree species Red edge position Red edge slope Red edge area
LR KN Pinus massonianam 718 0.009 0. 358
A Cunninghamia lanceolata 718 0. 009 0.379
EAT Phyllostachys pubescens 699 0.008 0. 386
AKAf Schima superba 718 0.011 0.446
WRERE Castanopis sclerophylla 718 0.017 0.525
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Table 2 Frequency positions and corresponding energy values of five tree species of frequency spectrum with

contribution of >>99% of cumulative energy in Jiangle forest farm in Fujian

T i i R A
Tree species Energy distribution Frequency location
KN Pinus massonianam 0.990 690 12
AR Cunninghamia lanceolata 0.990 675 10
EAT Phyllostachys pubescens 0.990 634 11
AAf Schima superba 0.990 486 12
HhEME Castanopis sclerophylla 0.991 062 12
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Fig. 4 Distribution of frequency spectrum of canopy spectra curves of five tree species in Jiangle forest farm in Fujian
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