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Abstract: In order to determine the optimal hyperspectral characteristic variables of subtropical tree species and
construct the estimation model of leaf area index (LAI), the leaf reflectance and LAI of 50 tree species in the
campus of South China Agricultural University (SCAU) were measured. At the same time, the relationship model
of LAI with the six hyperspectral characteristic variables, including NDVI, RVI, FREP, Clgeen, Clred-edge and
MSAVI,, were constructed through statistical analysis, respectively. The results showed that there were significant
correlations between the six hyperspectral characteristic variables and LAl of tree species. The R? of fitting
equations between LAI with red edge position reflectivity (FREP) and the ratio vegetation index RVI were more
than 0.8 with correlation coefficients for 0.820 and 0.811, respectively. The root mean square error (RMSE) of
FREP estimation is only 0.13, so the regression model is the best model for estimating the LAI of typical
subtropical tree species. Combining subtropical vegetation community structure and hyperspectral remote sensing,
the regression model between red edge position reflectivity and leaf area index generally has a high fitting degree.
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Therefore, using hyperspectral characteristic variables inverted subtropical leaves of the leaf area index and other

vegetation parameters had better application prospects.
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Fig. 1 Distribution of sites in South China Agricultural University
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Fig. 2 Distribution of verification sites in Dongjiang Forest Farm
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Table 1 Six types of hyperspectral vegetation indices
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3 Equation

HERE MRS Ratio vegetation index (RVI)

IH—{bAE 45 % Normalized difference vegetation index (NDVI)
230 B % Reflectance red edge position (FREP)

LRI B4 FE % Green chlorophyll index (Clareen)

2L B 2 34841 Red-edge Chlorophyll Index (Clred-edge )

B K I T R 2 Soil-adjusted vegetation index (MSAVI,)
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(200w +D) —(2owr +)? ~8(our — £3)1/2

pir: LLANBBLIRIE P SR pe: L0 BLIIT ) S 2

pnir: Leaf reflectivity of infrared band; pg: Leaf reflectivity of red band.
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Fig. 3 Original spectral curve of tree species measured

B T AN A B ) B A 1 ) PR, A8 ROk
400~900 nm 3% K 78 Bl 3 I35 S dpt 28 5 it AR 4
A AT AT (B 4). MRS R iRk
T e 5 2R 1) B ORAH Ok R #0081, 7T 718 nm A,
A M 400 nm FFUEAE % REE K, 171 524 nm
ZJERE KB MAR G R A AR, HE
718 nm AbIEE MY, EIRAANXETRE. &
R, W FR R 205 = 6 1S S S 26 18] (1 AH 5% R 2K
B FEFAHICR R, U R S 2R a6 68 R
J2 A MR R OK A i BORT I THD AR 8 200 AT T 2 A
AT

875 925 975 1025 1075

2.2 EHEELESHEHERE SRR ST
2.2.1 RAREFRMMBHAEEE LAl ZIAF)K R

WAF RS NDVIL RVI. Clgreen
MSAVI,, FELLAMNEE Bl 54000 ZR0E X TR B
HATHES A A, B &L 204N (760~1 075 nm)i Bt
IR 541 96(620~760 nm).  £EIE[X 7] (500~600 nm)
28 1 P BdAT AR EE, SRIG R HL. SRIEIX RN
55 2 PRBOHATACEE, RIS

K 5K, FTH 44 240 MAAHI NDVI A, 1E
WL ARMX A](760~1 075 nm) L6 [X 8] (620~ 703 nm)
) NDVI 5 LAl HABLF AN, AR R EE



328 A AT ) 22

06 4

Eeic s, FHoRMEAE 0.7 £, BOKHIIEASRREL
RAEAEIT AN K 773 nm FIZE6i K 687 nm (94
%1% 0.846, 1] ] NDVI(R773,Res7) = (F773~Tesr) / (r77s+
res7) K201k, H 5 HIAHR REE S HLECR, MK
IEAHZGE R A OC, BORHAHI N 0.33, H
5N TEAH 0 2 0001 4B K T B K A 58 R80T

=0.60
=0.65F
-0.70
=0.75}F

—-0.80F

H#126 Z ¥ Correlation coefficient

EAZROEI

FTf 44 240 NMAAR RVI R, (EITZLAMNX [A]
(770~1 050 nm)FI41 5 X 8] (630~700 nm)f¥) RVI 5
LAl BEBAF A R, FH R R BRI LR AR,
FHRMETE 0.8 £id7, B K IEAH R REUR BRI 2L
AMIEK 773 nm ANZLG YK 687 nm #4H 4, 14 0.901,

uv//V%th—“uwm

‘85 1 1 1 1
400 450 500 550 600

1 1 1 1 1 1
650 700 750 800 850 900

1 Wavelength (nm)

4 MRS R DS BUR R AT SR KL

Fig. 4 Correlation coefficient between LAl and original hyperspectral reflectivity
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Table 2 Fitting model between Vs and LAI using different functions

FFEAS & Characteristic variable PR EZEAY Function type R Model R?
NDVI(R773,Res7) 2t Linear y=5.114x+0.412 0.717™
X ¥ Logarithm y=4.003Inx+5.410 0.712"
#5¥ Exponential function y=1.798eM44% 0.739"
= Power y=5.5x"%7 0.737"
RVI(Ry73,Res7) £ Linear y=0.115x+3.289 0.811"
X Logarithm y=1.192Inx+1.758 0.801"
5% Exponential function y=3.427e"0% 0.786™
W Power y=2.427x0%6 0.794™
FREP # 1 Linear y=10.775x+5.841 0.802"
X Logarithm y=-1.267Inx+1.79 0.749"
4% Exponential function y=6.108e >0 0.820™
% Power y=2.412x %% 0.742"
Clred-edge 25t Linear y=1.741x+2.930 0.667""
*# Logarithm y=1.739Inx+4.717 0.626™
#4%1 Exponential function y =3.246e"%5% 0.645™
% Power y=4.689x"3% 0.619”
Clereen &4t Linear y=0.113x+3.481 0.627"
X4 Logarithm y=1.008Inx+2.346 0.607"
84 Exponential function y=3.582e"0% 0.608™
T Power y=2.780x"%% 0.601"
MSAVI; Ltk Linear y=55.285x - 24.204 0.568"
X4 Logarithm y=29.025Inx +23.526 0.566"
#6% Exponential function y=0.013¢"18 0.538"
% Power y=211.412x>5"8 0.537"

Y: LAL x: G RHIEAR & %% P<0.01,

Y: LALI; x: Characteristic variable; **: P<0.01.

K, p NEARFEAN P BB AT B [ 5 26

S s B o P P TR AR HR 250FD 6 ol v Y T AV o 1
BRI YR I B3 ARG, Rl DA
FREP 5 LAl 48 B A R O I i =1, 15 21 1 0.820,
HUKHE RV LAL B2 B AR, 108 B AR A 3 5

5 LAI [ A2 A R R PR R

T BAIE FREP B 598 y=6.108e >
SOE G BRI LAL RS, SRR ZE R
A 757 MR 22 (RMSE) R B B HE 47 1F %€ (R 3), Al
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Fig. 8 Regression models between VIs and LAI of studied tree species
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Table 3 Regression model test of verification tree species

Verification tree species Measured Predictive Predictive RV coefficient 1 coefficient 2 RMSE, RMSE,
value FREP value value %) %)

K# Cunninghamia lanceolata 33 34 31 2.946 7.543 0.01 0.06
&M Cinnamomum camphora 5.1 4.4 3.9 -13.082 24.146 0.44 1.52
faiA Schima spp. 41 43 43 5.705 5.705 0.05 0.05
rhAE4E Castanopsis chinensis 4.2 4.2 4.6 0.000 10.367 0.00 0.19
ZIHE C. hystrix 3.2 3.6 3.8 13.367 19.670 0.18 0.40
ZIAEIH%E Camellia reticulata 47 42 42 -10.871 -10.871 0.26 0.26
M Chenopodiaceae album 45 4.7 4.7 4.401 4.401 0.04 0.04
KA Manglietia glanca 5.9 5.6 4.8 -5.084 18.646 0.09 1.21
AN Total 0.13 0.46
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