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(EVI) (Nakaji %, 2007; King %%, 2011), iX2epiriERl
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Fig. 1 Distribution map of range and samples of research area
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Fig. 3 Identification chart of division algorithm of envelope curve’s absorption peaks
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W AR AE R (14 25 0.9, MBI AT 41, Wi e 5
my . moHmgJIT%F N7 T i B RBP4 % BE 680
nm. % ER490 nm AT LT AME BE 1450 nmfftir, E
BHF5E M, 7E400—700 nmf¥ ] WG RN, 4
BT S S A8 Ak A2 O B A 80 S R SRR AT 5
FEMES, G & 7E450—500 nm 1
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Table 1 Average value of hyperspectral absorption characteristic parameters from natural grasslands’ typical community canopies and

FAPAR
AR B WS i o WA 5 B2 REIES AL Value, Valuey Valuey AValue(4) AValue(B) AValue(C)
/am 1% 1% 1%
WUk B i 490 0.806 WIETREE(AD)  0.009 001 0020 1736 10427  139.73
W PR (AA) 0458 0483 0439 546 9.11 4.19
FER IS RU(SAT) 1145 1224 1709  6.93 39.61 49.29
21 9 B i 680 0.466 WG R EE(AD)  0.070  0.092  0.219  32.04 138.12  214.41
WIS FREE(AA) 0.592  0.576 0591  —2.70 2.60 0.10
FIEIHERU(SAD) 1,719 2.288 6.826 3311 19835  297.14
WEME A% 0109 0074 0.038 3211  —48.65 64.93
K ﬁ:ﬁ?ﬁ&'& 1450 0.867 IR EE(AD)  0.021  0.025  0.027  19.05 8.00 29.47
WIS FREE(AA)  0.327 027 0274 1743 1.48 16.22
JERER RIS E(SAD 1102 1.143 1314  3.72 14.96 19.26
NDVI 0.408 0.516 0.766  26.48 48.53 87.86
FAPAR 0.196 0403 0.729 105.61 80.89  271.94

E: Value . Valuey 5 Valuey sy FRm 8 . 50 558 55 BERE DT X AR IES B3 (E,

_ Value, — Value,

AValue (4) = 100%.
Value (4) Value, x 100%
Value, — Val
AValue (B) = w x 100%,AValue (C) =
alue,,

_ Value, — Value,
Value,

x 100% »

Pur = P ; . _
NDVI = “RE——82 i, =800 nm B 4T %, prep=680 nmiB B % o

Prair Prep

4.2 BRITRKHFESH ENDVIXIFAPARS]
ey
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I, W B e | 2T B g L 55 K PRI
W B2 WA 06 S 3 R AIE D B I AD . SAT,
NDVI¥JBEFAPARPFEFHMAR NG A, H 21 B

W S S ATRY AR AL IR FE AValue(C)H297.14%, 5
FAPARIZSAL IR EE271.94% 5 46T . 1A [a) 7 o5
JER, 3RS BEAAN B A A A4k, B
AASHOSFAPARSEANBUST o Y 1% 7 7 B f AIK
LR, FAPARMIEH0.196%]0.403, ZZ{bIR
FEAValue(A)19105.61%, FETEHRAE S50 iR B
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Fig. 4 FAPAR plot against NDVI as absorption characteristic
parameters
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4.3 FAPARSHILEEEEME

43.1 FRIEWBAFIESESFAPARKIEX O

XI5 DX 524 [R) B 55 5 8 I A B A8 i i
WERIAD . AALL S SATAE LT 8 ik M ORI
SRS FAPARIE R B IR b BUR AH OC R A4 740
KAFaTAE, GG R ISCRIE S50 S FAPARM G E
B, Hor, WOBORE SR 490 nmAb Y AD A
SAI, WS fH 5 9% K h 680 nmAib I ADFISATLA K
W ST A 35 9% S 1450 nmAb U SAT S FAPARIEAY

B R ARV O& R BE T 0.0 14 k2 G 50 K A
(F22), MRS A I K A 1450 nmARAYAA (152 IR
TR DG RECE T T 0.058 B E K K, Wik
WA 55307 K 680 nmAk [ SATS FAPARIE AT 7 fie K
FHIC R £8(0.794)(3%2)
432 1REME

A2 P HH T A 0.0 1R I8 5 A 36 118 S W A
FES & 5SNDVIE N A4 &, FAPARNHAS &,
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B[] A
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Table 2 Hyperspectral absorption characteristic parameters from natural grasslands’ typical community canopies and FAPAR

W A8 1 /nm WSR2 (AD) W X BRI (AA) e T T K (S AT)
490 0.686** -0.247 0.787%*
680 0.793%* 0.005 0.794**
1450 0.095 ~0.386* 0.703**

TE: =53, ** Rl 0.01 B F A, *FRilid0.05 B EHAG G .

LRPEPREL: y=a+bx; WWLRE: y=a+ bx+
o’y RBERE: y=a+bxIn(x); TEEREL: »=
a x exp(bx); BIEREL: y=a+b/x,

K, pIRKRFAPARIIA (I, fRFCIEMICHRAE
ZHUATNDVI, aflbh %,

LA R AR, EEE K e =
0.01 FEF/ i FA: Foo(1.33)=7.50, 2iBllH
HARFHES A T7.50, B4R mE 7 B B A5 K
Ta=001TF2REN, &SEANGELREIRBIN
B FEK(3R3),

R 3 FAPARAEMBETEHAEER
Table 3 Single variable fitting model estimated by FAPAR

IS EL FE L (=35)R" K (n=17)R’
W I B i AD y=0.214 x exp(42.846 x x) 0.728%* 0.334%*
A B g S AL y=-2.296 + 3.26 x x-0.849 x x 0.691%* 0.649%*
21 P B I AD y=0.213 +2.139 x x 0.668%* 0.526%*
213 B g S AL y=0.95-1.14/x 0.802%* 0.765%*
55K PRI O B e S AL »=0.158 +2.13 x In(x) 0.469%* 0.884**
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Fig. 5 Estimated model of FAPAR using the SAI of Red band
absorption peak as variable
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Fig. 6 Estimated model of FAPAR using NDVI as variable
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Table 4 Inspection table of FAPAR’s estimated precision from different cover degree
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Fig. 7 Diagram of predictive value and actual value fitting by
the SAI model of red band absorption peak
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Fig. 8 Diagram of predictive value and actual value fitting by
the NDVI model
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Spectral absorption characteristic parameters in inversing FAPAR of
natural grassland
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Abstract: The Vegetation Index method is often used in remote sensing estimation of vegetation Fraction of Absorbed Photosynthetically
Active Radiation(FAPAR), but the estimation accuracy of the Vegetation Index method is often affected by “saturation” of spectral reflect-
ance in the“red band absorption peak.” The article is aimed at developing new parameters to improve the estimation precision of
FAPARparticularly in average or high vegetation coverage.

Given that the hyperspectral absorption characteristic parameters can be used to interpret the spectral absorption feature details of
ground object, we develop the automatic recognition method of the characteristic absorption peakof the hyperspectral curve based on the dif-
ferential and envelope removal methods to identify thecharacteristic absorption peaks sensitive to FAPAR. We extract the hyperspectral ab-
sorption characteristic parameters based on the continuum removal method and Spectral Absorption Index(SAI). By combining the charac-
teristic absorption peaks with hyperspectral absorption characteristic parameters, we build a hyperspectral absorption characteristic paramet-
ers model to estimate the FAPAR of natural grassland canopies.

The results are listed below:(1) The hyperspectral absorption characteristic parameters have a high correlation with the FAPAR, and the
SALI of the “red band absorption peak” is the most sensitive parameter to the change of FAPAR. Compared with the reflectivity of the “red
band absorption peak” and Normalized Difference Vegetation Index(NDVI), saturation in the high vegetation coverage level was signific-
antly improved.(2) The best estimation model is the logarithmic equation, which takes the SAI of the “red band absorption peak” as a vari-
able. Compared with the NDVI model, the prediction accuracy of FAPAR exhibits varying degrees of improvement while in the average or
high vegetation coverage level.

The hyperspectral absorption characteristic parameters can remedy, to some extent,the defects caused by the“saturation” problem of the
Vegetation Index in estimating FAPAR, can be used as a new inversion parameter of vegetation FAPAR, and can monitor the FAPAR of
natural grassland in the average or high vegetation coverage level.

Key words: hyperspectral curve, characteristic absorption peak, absorption characteristic parameters, fraction of absorbed
photosynthetically active radiation, natural grassland
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