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Response of change of wheat LAI measured with LAI-2000 to the radiance
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Abstract; The radiance from the sun and the sky is varying with solar altitude angle, and the solar altitude angle is varying
with time. That is to say the radiance is varying with time. The LAI-2000 measures the canopy light interception at five view
angles using a “fisheye” optical sensor. From all the above, it can be inferred that the LAl is related to the radiance. And
then, a fixed plot observation experiment of winter wheat was conducted from 1215 to 17:40 on sunny with LAI-2000 plant
canopy analyzer and ASD spectrometer to explain that inference. In this experiment, the wheat LAl and the radiance were
measured continuously at 24 different moments which were corresponding to 24 different solar altitude angles. And then the
wheat LAl measured at different moments was computed with FV-2200. The total radiance and sky radiance was got by ASD
spectrometer. After that, the direct solar radiance was got by the total radiance subtracting the sky radiance. Next, the
radiance in 380—430 nm spectrum region, 430—470 nm spectrum region, 470—490 nm spectrum region, 500—560 nm
spectrum region, 620—760 nm spectrum region and 760—1000 nm spectrum region were extracted. At last, the correlation
between wheat LAI and the sky radiance, the total radiance and the direct solar radiance was separately analyzed at different
spectrum regions. The results of the study showed that either in spectrum regions below 490 nm or above 490 nm, the R’
between LAI and the sky radiance, the total radiance and the direct solar radiance were all high which were up to 0.8. In
addition, the R® between LAI and the sky radiance was highest among each spectrum regions, while the R” between LAI and

the direct solar was lowest. Moreover, the R® between LAI and the sky radiance decreased with the increasing of
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wavelength , while the R* between LAI and the total radiance and the direct solar radiance increased with the increasing of

wavelength. And the results of the study also showed that LAI-2000 would be affected greatly by the direct sunlight and

caused large error on sunny condition. Therefore, it is necessary that the LAI measured on sunny condition should be

corrected. This research provided a thought and a technological approach for the normalization and correction of the LAI

measured with LAI-2000 on sunny condition. And then the influence of the direct sunlight could be eliminated, which was

benefit of getting over the limits of weather condition for LAI-2000's use, and the suitability of using LAI-2000 under sunny

condition could also be expanded.

Key Words: LAI-2000; winter wheat; LAI; radiance; spectrum
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Table 1 The main performance index of ASD FieldSpec-FR spectrometer
Wi H Ttem

F8F5 Index

350—1050 nm, fIKHE 512 BT PDA;
1000—1800 nm }% 1800—2500 nm , i
A~ INGaAs 25 B0

M 8 Detector

BT

Wavelength range 3502500 nm

itk o P 350—1050 nm #J 3.5 nm; 1000—2500
Spectral resolution nm A 10 nm

Hit SR AE [ 350—1050 nm 9 1.4nm; 1000—2500
Spectrum sampling interval — nm 4 2 nm

AR 10 /s

Sampling frequency
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Fig.1 Diagram of the spectrum experiment
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Table 2 Times and LAI for each measurement
Fisf ] TR A Fisf ] T AR A Fisf [ T ARG E 5 [ - TE R A
Time LAI Time LAI Time LAI Time LAI
12.18 5.66 13,55 6.03 15.38 6.74 16.52 6.84
12.38 5.44 1411 5.97 15.52 6.58 17.06 7.52
12.56 5.99 14.33 5.51 16.08 6.67 17.14 7.94
13.15 5.80 14,51 6.26 16.19 6.51 17.24 7.26
13:25 5.57 15.07 6.29 16.31 6.72 17.31 7.78
13.40 5.85 15.25 5.98 16.41 7.04 17.38 7.69

—12:18——12:38——12:56
—13:15——13:25——13:40
—13:55——14:11—14:33
—14:51——15:07——15:25
—15:38——15:52——16:08
—16:19——16:31——16:41
——16:52——17:06——17:14
—17:24——17:31——17:38

S
IS

°

Total radiance/(W-st '-m2-nm™)

0.2

0.1 ¥

2350

S
—
S

S
—
IS

o
(=3
&

REE SR E
=3
ES

Sky radiance/(W-sr !-m2-nm™")

e

QRN R

2350

1850

N EER e
Direct solar radiance/(W-sr '-m™2nm™")

P Wavelength/nm

B2 AREHZESE

Fig.2 The radiance at different momoents
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Fig.3 The linear regression between wheat LAI measured at
each moment and the radiance in purple spectrum region, blue

spectrum region and cyan spectrum region
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Table 3 Coefficients of determination (R>) between LAI and radiance in each visible and near infrared spectrum region

frsa e 5t it ol ol EAB SRR/
Radiance Purple Blue Cyan Green Red Near infrared
K235 Sky radiance 0.875 0.874 0.872 0.870 0.863 0.863
BIEFEE Total radiance 0.818 0.826 0.829 0.834 0.844 0.852
P 514652 Direct solar radiance 0.776 0.796 0.805 0.814 0.832 0.842
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Fig.4 Variation with wavelength about coefficients of
determination ( R> ) between LAI and radiance in each

spectrum region
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