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Abstract. Utilization of hyperspectral remote sensing technology to estimate wetland plant leaf nitrogen content
quantitatively in large area is important to monitor and diagnosis of physiological condition and growth trend of wetland
vegetation. However, there are many limitations such as over-fitting of inversion model, indeterminate causal relationship
between the selected bands and biochemical parameters, “ multicollinearity” of selected bands in leaf nitrogen diagnosis
remote sensing research. The total nitrogen content of leaves of typical wetland plants, Phragmites australis and Typha

angustifolia, was selected as our study objects. These plants grow in South Wetland purification system in the Olympic Park
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in Beijing, a typical wetland using reclaimed water. The leaf reflectance spectra of main wetland plants were acquired by
means of an ASD FieldSpec 3 spectrometer ( 350—2500nm ). Leaf total nitrogen content was determined by Kjeldahl
nitrogen measurement method after acquiring the leaf reflectance spectra. The method, “Give a cross correlation analysis” ,
was used to build the correlations between leaf nitrogen content and the original spectrum, first derivative spectrum. Then,
the selected bands were divided into some areas according to QiSeGuang spectral range and the interval of selected bands.
Those bands which are high frequency |frequency more ,ranked high frequency are chosen as representative bands of different
areas and considered to be the optimal bands used to build the regression model. Finally, partial least squares was used to
build inversion model. The accuracy of this model was tested with cross-validated coefficient of determination (R> ) and
cross , | validated root mean square error (RMSE ) .The results show that the first derivative transformation can effectively
improve the sensitivity of the original spectrum leaf nitrogen content inversion, and fully reflect the sensitivity of near
infrared wave band representing leaf total nitrogen content. The accuracy of regression model based on the first derivative
and the partial least-squares was much higher than that of the original spectra. In the regression model of the reed,
verification accuracy (R?)) reached 0.84, square root error ( RMSE_) was 0.11, in the regression model of the cattail ,
verification accuracy (R?,) reached 0.66, square root error (RMSE_ ) was 0.13, which were the optimal models to estimate
leaf total nitrogen content. The determination of parameters in “Give a cross correlation analysis” provided a scientific basis
for building the model of eliminating “ singularband” and reducing “ multicollinearity” problem. Spectrum zone division
provides a scientific basis for revealing the causal relationships between optimal band and biochemical parameters. And
partial least squares regression method was used to avoid “multicollinearity” of selected bands. The result from this study
can not only fill the gaps in the detection of leaf nitrogen using remote sensing, but also provide a strong scientific basis for
the nitrogen content monitoring and management of urban wetlands using reclaimed water. At last, Partial least squares

regression method was used to avoid “multicollinearity” of selected bands.

Key Words; wetland plant; hyperspectrum; total nitrogen; band identification; partial least squares
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Fig.2 Coefficients correlation relating the spectrum of original and first-derivation to concentrations of nitrogen
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Table 1 Potential optimal bands of original spectrum from wetland vegetation
P2 Phragmites australis
R4 LIES o
o division A i MRS AR Y AL
- ) Selected band Frequency Magnitude tier ~ Highest frequency Spectral zone Optimum band

number
AR 2l 4E 730 5 6 1 | 715
Red spectrum 725 9 4 1 |
720 10 2 1 |
715 10 1 7 |
710 10 1 3 |
705 10 3 4 |
700 10 4 1 |
695 8 6 1 |
OB 585 15 1 Il 580
Yellow spectrum 580 9 14 4 I}
LR B 575 10 13 2 Il
Green spectrum 570 10 12 2 I
565 10 10 2 I
560 10 8 2 ]
555 10 6 2 ]
550 10 6 3 I 550
545 10 8 1 Iir
540 10 9 1 IIr
535 10 11 2 IIr
530 10 10 1 IIr
525 10 6 1 I
Tl Typha angustifolia
AR . ) - B - |
Spectrum division AL B i %‘?%Ejﬁlﬁg . HeA2 Uk Tl a3 X %ﬁ‘{ﬂiﬁy’i
Selected band Frequency Magnitude tier  Highest frequency Spectral zone Optimum band
number
LI BE 730 7 7 1 I 715
Red spectrum 725 8 4 1 |
720 10 2 1 1
715 10 1 6 1
710 10 1 3 |
705 10 3 4 |
700 10 1 1 1
695 9 7 1 1
OB 585 5 16 1 | 580
Yellow spectrum 580 7 15 2 I}
R 823 575 7 14 4 1 555
Green spectrum 570 9 12 1 I
565 10 10 2 I
560 10 6 1 I
555 10 6 3 I
550 10 6 1 I
545 10 9 7 I
540 10 11 7 I
535 10 11 1 I
530 10 1 I
525 16 3 I
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Fig.3 The 1 :1 relationship between the estimated value and measured value in cross validation of spectral OS-PLSR model
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F OS-PLSR #i#Y, R 4y M T 0. 11 A1 0.05,  f&. A, WFoE2s R —Fr S A A b T8RS 2
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Table 2 Potential optimal bands of first derivative spectrum from wetland vegetation

F5 5 Phragmites australis

g , A — SR ) .
Spectrum division A B LTS LIRS T 2 HeA2 Uk X e B
Selected band Frequency Magnitude tier ~ Highest frequency Spectral zone Optimum band
number
ITZLAPMLIE Near infrared 940 7 1 1 I 940
A A 705 5 12 1 I 680
Red spectrum 700 10 9 3 I
695 10 4 1 |
690 10 5 3 I}
685 10 3 4 I}
680 10 1 9 I
645 6 18 3 I 635
640 10 13 1 I
635 10 12 1 I
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