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Table 3  Stepwise regression results
/ nm R2
( NRCD )
1 733.9 0. 786 0. 4217
2 687.5 0. 806 0. 4035
3 710.9 0. 836 0. 3583
( NRCA)
1 733.9 0. 787 0.4234
2 687.5 0. 847 0. 3612
3 1175. 8 s s ( 1200nm) 0. 89 0.3325
1 710.9 0.511 0. 6860
2 722.5 0. 599 0. 6286
3 527.7 0. 789 0. 4621
4 663.9 0. 817 0. 4352
5 2378.0 ., (2350nm) 0. 838 0.4153
6 2189.0 ,  (2180mm) 0. 856 0. 3970
1 745.0 0. 594 0. 6248
2 699. 2 0. 742 0.5042
3 2097. 4 s (2100nm) 0. 783 0. 4680
4 2171. 6 ,  (2180nm) 0. 814 0. 4395
5 207.7 ,  (2180mm) 0. 838 0. 4154
6 540.5 0. 84 0. 398
7 1564. 9 . (1580mm) 0. 877 0.3722
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Estimating Wheat Nitrogen Concentration with High Spectral Resolution Image

ZHANG Xia', LU Liang-yun', ZHAO Chun jiang’, ZHANG Bing'
(1 Laboratory of Remote Sensing Information Sciewces, Institute of Remote Sensing Appliations,
Chinese Aamdeany of Sciences, Bejing 100101, China;

2. Beijing Agriculture Information Tachnobgy Researdh Centa, Beijing 100089, China)

Abstract: A ccurate remotely sensed estimates of the chemical concentration of vegetation canopies provide a valuable
aid to the understanding of ecosystem function and real-time agricultural decisionr-making. This is because many biochem-
ical pocesses, such as photosynthesis, respiration and evapotranspiration are highly related to the biochemical wncentra-
tions such as chlorophyll, nitiogen, water and so on. Hyperspectral 'emote sensing images are providing an attractive way
for biochemical estimates in a lage scale promptly. In this study, investigation was designed to determine whether hyper-
spectral images of the aitborne operative modular imaging spectrometer( OMIS) could be used to estimate foliar nitogen
concentration of wheat at a spatial resolution of 3m. OMIS image had 128 bands wvering the V-TIR wavelength range,
among which bands betveen 400nm and 2500nm accounting for 112 bands which were used in this paper. The images
were acquired by the airborne OMIS in Xiaotangshan Area, Beijing, China, on April 26th, 2001 under a fairly clear
weather. While the wheat leaves being sampled and measured foliar biochemistry, calibration was carried out syn-
chromously. Red edge analysis and absorption feature analysis as well as stepwise regression analysis were utilized to de-
termine the characteristic bands and parameters for the canopy-level nitrogen retrieval after accurate geometric correction
and accurate image spectra rebuilt. The five concerned absorption features were centered around 675. 8nm, 1175. 8nm,
1409. Inm, 2078.2nm, 2295.1nm, which were selected according to the original image spectra shapes as well as some
rational laboratory analysis results of dry materials. At last, the best estimation equation was applied to all the wheat pix-
els of the image so that a nitrogen concentration distribution map of wheat was obtained. As expected, the red edge slope
(Srg) and area( Arg) could estimate the total foliar nitrogen( TN) fairly well( R*=0. 656, 0.643 respectively) . The ab-
sorption depths and absorption areas of the three absorption features centered around 670nm, 1175nm and 1409nm were
effective estimators of wheat foliar nitiogen concentration( R*=0.7447, 0.7569 and 0. 7073 respectively, n=43). The
new developed spectral indices, NDVI( NRCA1175.8, NRCA73.9) and NDVI(dr745, dr699.2)were the best estimators of
TN(R*=0.8145 and 0.769 respectively) . The values of the nitrogen concentration distribution map ranged from 1.8%
to 6.5%, which was quite consistent with those of field measurements(2.8%—6.3 %) . The distribution ageed highly
with the growth status distribution. Therfore to some extent, the estimation equation was validated. So it’ s possible,
feasible and time-saving to estimate foliar nitrogen concentration at a large scale by using hyperspectral remote sensed im-
ages.

Key words: high speciral; image spectra; nitrogen; stepwise regression; spectral feature; mapping
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