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Table 1 Mean chemical concentrations and available CASI images
T SR E (mg/ g, T ) CASI FIZRICA 1
il

H i Bt S N DT
1A 900828 6.12(0.71) 26.72(1.13) 1.46(0.09) 90—08—14
1A 910606 3.26(0.24) 24.37(0.71) 1.95(0.06) 91—05—16
2 910606 2.39(0.62) 12.05(0.82) 1.46(0.18) 91—05—20
3F 900816 6.11(1.52) 15.96(1.87) 1.25(0.37) 90—08— 14
3C 910605 3.68(0.83) 11.15(0.69) 1.03(0.15) 91—05—15
3F 910605 3.45(0.58) 13.17(1.39) 0.80(0.06) 91—05—15
4 900815 2.88(0.40) 10.70(0.72) 1.61(0.21) 90—08—13
4 910522 1.92(0.17) 8.10(0.36) 1.32(0.27) 91—05—21
5F 900815 2.83(0.50) 14.17(1.34) 1.39(0.13) 90—08—16
5C 910522 2.02(0.14) 9.49(0.64) 0.85(0.08) 91—05—20
5F 910522 2.19(0.21) 12.87(2.23) 1.13(0.16) 91—05—20
6 910522 1.23(0.16) 10.03(0.30) 1.17(0.30) 91—05—21
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Fig-1 Comparison of three kinds of goodness—of —fit ( RZ) from the relationships of original reflectance;

the first derivative and second derivative spectra with foliar biochemical concentrations
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Table 2 Relationships between foliar chemical concentrations and vegetion indices of CASI data

in spectral mode, generated by a univariate regression procedure (n=12)
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Table 3  Root mean square errors ( SE), goodness of fit

from different relationships of foliar chemical concentrations

with the CASI (in original, the firsy derivative and

second derivative reflectance forms ) obtained with the

piece —wise multivariate regression analysis n=12
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Fig-4 A comparison of measured TP with the TP
predicted using a  three  channel regression  equation
derived from the piece™wise multiple regression technique

using the second —order derivative CASI data (n=12)
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Relationships between Forest Biochemical Concentrations and CASI Data

along the Oregon Transect

Pu Ruiliang Gong Peng
( University of California at Berkeley, USA')

Abstract In this paper; correlation between airborne hyperspectral data obtained with in the spectral range of
approximately 417nm —800nm and three foliar biochemical constituents was studied- The hyperspectral data
were acquired using Compact Airborne Spectrographic Imager (CASI) over six Study sites along an Oregon tran-
sect - Foliar biochemical constituents(expressed in concentration; mg/g of dry weight) :total chlorophyll(TC)to-
tal nitrogen(T N)total phosphorus(TP),were measured from the same transect - The potential of CASI data for
estimating foliar biochemical concentrations was evaluated, using multivariate statistical analysis and spectral
derivative techniques- 12 spectra corresponding to sample locations of foliar chemistry measurements were ex-
tracted from CASI images acquired within three weeks of the field sample collection- Univariate regression using
7 regression models was applied to explore both the linear and non —linear relations between individual channel
spectral reflectances and vegetation indices derived from the CASI data and the three foliar chemical con-
stituents- First and second order spectral derivatives were used to suppress the effects of low frequency spectra on
those of the tree species- A piece —wise multiple regression procedure was used to generate multivariate linear e~
quations for predicting TC, TN and TP using the original: and the derivative spectra of CASI data-

Results show that with the spectral derivative techniquethe estimation accuracies measured by Goodness™
of —Fit( RZ)Values and Root — Mean—Square Errors(SEs)of the three chemical constituents;can be greatly im-
proved-The results obtained from the univariate analysis indicate that the level of correlation between foliar
chemistry and CASI data is rather low - In fact,for TP no correlation exists between any individual band of CASI
data and the measurements from laboratory -
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