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The modeling of vegetation through leaf area index by means of remote sensing
LI Kai-Li, JIANG Jian-Jun, MAO Rong-Zheng, NI Shao-Xiang (College of Geographical Sciencess Nanjing Normal
University, Nanjing 210097 ,China). Acta Ecologica Sinica,2005.25(6) :1491~1496.

Abstract: Leaf Area Index (LAI) is the main parameter in quantifying vegetation by means of remote sensing. The temporal
variation in LAI is indicative of the evolution process of regional ecology. Vegetation index (VI) has been used widely for
modeling vegetation. The applicability of the established models is subject to the local climate in different regions. It is thus
necessary to examine how the derived VI reacts to the change in climate. This study focuses on Yixing City of Jiangsu Province
using Landsat Thematic Mapper data received on August 22, 2002. Vegetation LAI data were measured in the field from
August 23 to August 26 of 2003. Univariate and multivariate linear and non-linear models was established for LAI from
various vegetation indices through regression analysis. The nonlinear regression models include logarithmic, exponential,
power and polynomial regression ones. In a stepwise backward regression analysis it was found that RVI.PVI., SAVI . s
MSAVI, ARVIy_,» ARVIy_; and SARVI were significant to the modeling of LAI. The obtained results show that the best
multivariate linear regression model takes the form of LAI=1.493 X RVI —0.864 X PVI —1.964 X SAVI _y 5 — 7.378 X
MSAVI+4.145 X ARVIy—,+34.396 X ARV Iy_ ;s —20. 966 X SARVI — 1. 430 (R* is 0. 864). LAI values predicted from this
regression model (y) matches closely those measured from the model LAI=—In((VI—VI.)/(VI,—VI..))/Ky;(x). These
two sets of results have the following regression relationship: y=0.5345x 4 1. 3304 (R* = 0. 7379), The cubic polynomial
regression models LAI from RV performs quite well. Another cubic polynomial regression model between RVI and LAI is
also rather accurate with the R? value being 0. 7806. The next most accurate model is a liner one with R* value being 0. 7726 .

In these regression models RVI is highly sensitive to changes in LAI.
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3.1 Table 1 The correlation coefficient between vegetation indices and
LAT
=ax + b
Y * Vegetation Index Correlation coefficient Sig.
vy LALzx o 2 PVI 0.879° 0- 000
LAI o NDVI 0.866" 0. 000
2 ,RVI ,NDVI R rvi 0.556" 0. 000
SAVI(L=0.5) 0.866" 0. 000
. SAVI s L=0.1 s R=
MSAVI 0.856" 0. 000
2
0.8661, R*=0.7501, s RVI, ARVI(Y=1) 0.857* 0. 000
NDVI, L=0.35 LAI s ARVI(Y=0.5) 0. 866" 0. 000
, T™ . SARVI(L=0.5,7=1) 0.838" 0. 000
, * Significant (p<<0. 01)
s o SARVI o
rvi  LAI o
2 LAI
Table 2 The univariate linear regression models between VI and LAI
R R? F Sig.
Vegetation Index The monadic linear regression models e
RVI Y=1.093X—1.097 0. 8790 0.7726 31. 366 0. 000
NDVI Y=12.274X—3.917 0. 8661 0.7502 63. 068 0. 000
rvi Y=5.167X—0.907 0. 5558 0. 3089 9. 386 0. 006
SAVI(L=0.1) Y=11.164X—3.915 0. 8661 0. 7501 63.022 0. 000
SAVI(L=0.25) Y=9.831X—3.911 0. 8659 0. 7499 62. 951 0. 000
SAVI(L=0.35) Y=09.338X—4.032 0. 8573 0. 7350 58. 251 0. 000
SAVI(L=0.5) Y=8.203X—3.905 0. 8657 0. 7495 62. 832 0. 000
MSAVI Y=14.634X—7. 486 0. 8559 0.7326 57.520 0. 000
ARVI(Y=1) Y=8.515X-+0.418 0. 8569 0.7344 58. 080 0. 000
ARVI(Y=0.5) Y=09.922X—1.215 0. 8657 0. 7494 62. 809 0. 000
SARVI(L=0.5, 7=1) Y=5.729X—0.371 0. 8381 0.7025 49. 586 0. 000
* Significant (p<<0. 05)
3.2
y=aw, +ax; +, +ax, + an
Y LA xo 215 s, VI,apsa,sa, o VI LAI ’

LAI = 1.493 X RVI — 0.864 X PVI — 1.964 X SAVI, ;s — 7.378 X MSAVI + 4.145 X ARVI,_, +
34.396 X ARVI, ,; — 20.966 X SARVI — 1. 430
. . R=0.930,R*=0.864,F =13.641,
Sig. F=0.000,
3.3
VI-LAI . . . .
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Table 3 The cubic equation regression models of between VI and LAI
R R? F Sig.
Vegetation Index The cubic equation regression models '8
RVI Y=—0.1712°+1. 9582%—6. 0962 +7. 382 0. 8835 0. 7806 34.13 0. 000
NDVI Y=14.5442°%+1. 93522 —3. 8772+ 1. 798 0. 8798 0. 7741 34. 27 0. 000
rvi Y=—100. 3502°+237. 5702 —178. 2402+ 45. 197 0.6397 0. 4092 5. 44 0.013
SAVI(L=0.1) Y=11.2922°+0. 9522?—3. 121x+1. 716 0. 8797 0.7739 34. 24 0. 000
SAVI(L=0.25) Y =7.9262°40.2962%—2. 4372+ 1. 645 0. 8788 0.7723 34.18 0. 000
SAVI(L=0.35) Y=7.9262°40. 2962%—2. 4372+ 1. 645 0. 8796 0.7737 30. 00 0. 000
SAVI(L=0.5) Y=4.8052°—0.2922>—1.614x+1.530 0. 8793 0.7732 34.10 0. 000
MSAVI Y=166.300x°—303. 13022+192. 070x—40. 399 0.8798 0. 7740 34. 06 0. 000
ARVI(r=1) Y=—27.5652°+34. 25922 —4. 1294x+1. 756 0.8623 0. 7435 18. 36 0. 000
ARVI(Y=0.5) Y=—76.3652"+112.872?—43. 179x+6. 682 0. 8783 0.7714 33.29 0. 000
SARVI(L=0.5, 7=1) Y=—5.5762"4+12. 2942*—1.831x+1. 667 0. 8456 0. 7150 15. 89 0. 000
* Significant (p<<0. 01)
3.4
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Fig.1 Measured values and predicted values of LAI
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