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Effects of atmospheric correction on remote sensing estimation
of LAI of broadleaved forest

GU Zheyan,ZHANG Jinchi,LIN Jie, HAN Cheng, LIU Xin
(College of Forest and Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract ; [ Objective ] This study aimed to provide a scientific basis for selecting the atmospheric correc-
tion model prior to the quantitative extraction of leaf area index of broadleaved forest at a regional scale
using remote sensing. [ Method] 6S model, FLAASH model, and ATCOR2 model were used respectively
on Landsat 8 OLI image for the atmospheric correction to analyze the correlation of these three kinds of
leaf area index ( LAI) of broadleaved forest and a variety of vegetation index ( VI) , establishing the line-
ar and nonlinear regression model of LAI-VI. The root mean square error and correlation of validation da-
ta set of LAI predicted value (Y) and the LAI measured values ( X) were calculated. [ Result and con-
clusion ] The ATCOR2 model was not suitable for building broadleaved forest LAI-VI regression model ; in
addition to the RVI, for FLAASH model and 6S model, LAI of broadleaved forest had a good correlation
with EVI, MSAVI. Among them the power function model of LAI-MSAVI with FLAASH model yield the
best goodness of fit. LAI estimation precision of FLAASH model was superior to the 6S model for broad-
leaved forest. With the aid of remote sensing technology to quantitatively extract vegetation physiological

parameters, suitable atmospheric correction model should be selected prudently.
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Fig.1 Mean value and variance of vegetation indices by forest

types
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Tab.1 Pearson correlation coefficients comparison using

two statistical methods under three models

iR AR AL Bk B AL

8% 65 FLAASH ATCOR2  6S  FLAASH ATCOR2
EVI 0.550" 0.570™ 0.298  0.541" 0.629*  0.090
MSAVI0.610* 0.633 0.317 0.487" 0.705"  0.136
NDVI 0.411° 0.412"  0.296 0.561" 0.768* 0.110
RVI  0.375° 0.337  0.237 0.566° 0.737" -0.039
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Tab.2 LAI estimation model under two atmospheric correction models

HEH A SRR : FLAASH i 2
EYE} & R p (8] A5 7R R r

EVI Y=9.18X-1.3 0.302 0.001 Y=7.637X-0.411 0.324 0.000
Y =4. 8411InX +6. 658 0.306 0.001 Y=3.943InX +6. 164 0.330 0.000

Y= -16. 13X* +26.23X -5.769 0.305 0.004 Y= -8.471X* +16.44X -2. 673 0.327 0.002

Yy =9.2x"% 0.328 0.000 Y=7.905X"% 0.357 0.000

Y =0. 756> """ 0.318 0.001 Y =0.997¢**" 0.343  0.000

MSAVI Y=13.37X -1.933 0.372  0.000 Y=9.648X —1.021 0.400 0.000
Y =5.459InX +8. 44 0.384 0.000 Y =4 484InX +6.928 0.411  0.000

Y= -115.6X* +106.9X -20.7 0.416 0.000 Y= —31.24X> +38.69X —7. 68 0.417  0.000

Y =16.76X"7° 0.432  0.000 y=10.3x"*" 0.465 0.000

Y =0. 589¢* %" 0.415 0.000 Y=0.793¢*"" 0.445 0.000
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Tab.3 Comparison of RMSE and R* under two atmospher-

ic correction models

REAR Y RMSE R
FLAASH 1.35 0.83
6S 1.38 0.71
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