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Estimating Cotton FPAR Based on the Different Vegetation Indexes
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Abstract: Two field experiments were conducted with different densities and waters, the relationship was analyzed between
spectral reflectance and the fraction absorption of photosynthetically active radiation(FPAR), and the estimating models were es-
tablished for FPAR in the whole growth stages of cotton. The results indicated that it was significant correlations among the
FPAR with all the vegetation indexes, the green normalized difference vegetation index(GREENNDV ) and the reflectance ratio
(GMI) was better, theirs correlations coefficient (r) were 0.794 and 0.765, respectively, the estimated models of FPAR were es-
tablished, and the determination coefficients (19 were 0.657 and 0.633, the root mean square errors (RMSE) were 0.089 and
0.093, respectively. The results suggested that the FPAR can be effectively estimate by spectral parameters during growth stages
of cotton.

Key words: cotton; fraction of absorbed photosynthetically active radiation(FPAR); vegetation index; estimating models
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Fig. 1 Correlation between FPAR and reflectance of
cotton
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Table 1 Fourteen vegetation indexes used in this paper

FE WAL Vegetation indexes &% Algorithms %% 1k References
HAEAB B 45 5K RVI RVI=Rg/Rin Pearson et al (1)™
SRR O RAE R SIP SIPI=(RsRuis)/(Rsoo-Reso) Penuelas et al (23
LI L RIBAE S SAVI SARVI=MSS7/MSS5+b/a) Lyonetal (3)"
SR HE GMI GMI=R5/Rss Gitelson et al (4)4
S IV A YAE B OSAVI  OSA VI=1.16X(Rye-Reo)/(Rys-Rert0.16) Rondeaux et al (5)18
Z(HMPFEE DVI DVI=Rgu-Re Jordan (6)

9 —Ak 2= B A B FE 5L NDVI NDVI=(Rgo R/ (Rsos R s10) Rouse et al (7)™
SR FEHE S 4 GREENNDVI GREENNDVI=(R,5-Rsss)/(Rys+Rss) Baret et al (8)%
WA VD672 VD672=1-[Re/RsH(Ri-Rs)]X(Ae-As)(As-Ag) Baret et al (9)™
FER Sk Z WU HT R 5 TCARI TCARI=3X[(R-10-Rsy)-0.2X(R0-Riso (R-10/Reso) | Daughtry et d (10)
MR RS RS CCll CCIT=(3%( Ryss~0.25( Rrg~Rsso)xRos/ Rsro))/(1.16%( Ry Rexo)( Rt Rezo +0.16) Driss(11)&
LGS LB S L VOG22  VOG2=(R;5-R- V(R 5+R) ZarcoTegjadaet a (12)%
1280 nm AL Height[1280]  NPHi=1- (Rg*(Rg-Ry )XI(:;O “Aa)l(Ag-)s)) Baret et a (13)™

Agi
1190 nm AL L Ared[1190]  V Areai= | (R line(1)-R(\)d Baret et al (14)°

As

&2 1T FPAR 5 IEHE X4
Table 2 Correlation of cotton FPAR with the spectral indexes

FE 14551 V egetation indexes i 75 F2 Simulated equations HHZ %L Correlation coefficient(r)
RVI y = 0.2175x%5= 0.625**
SIPI y = 0.9293x 3% -0.547**
SAVI y = 0.9293x 8% 0.606**
GMI y = 0.1354x*% 0.765**
0SAVI y = 1.3553x17% 0.630%*
DVI y = 1.4598x°77 0.497**
NDVI y = 1.2344x>%® 0.737**
GREENNDVI y = 0.0575¢%™ 0.794**
VD672 y = 0.8122¢00x 0.632**
TCARI y = 1.8403e3% -0.695+*
CCll y = 1497718 -0.755**
VOG2 y = 0.0312e** 0.616**
Height[1280] y = 44.335x2% 0.773**
Area[1190] y = 0.0546x 17" 0.729**

0 AR 164; ** ik 1% 357K, Note: Volume=164; **, correlation coefficients significant at P=0.01.

1
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& 2 #87 FPAR 5 GREENNDVI #1 GMI JEEEX &
Fig. 2 Quantitative relationships of the FPAR to GREENNDVI and GMI in cotton
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FIIH 2010 4F- (1) 136 AFEAS X T e Ak AL A
AT TR FE A 36 , SR A AUAS B 5 T R] 7
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i, 51 FPAR Y281k 2 0.093; Xt FPAR fifi il {1y
AHXT 1R 258 12.78%,; H: T GREENNDVI {51 54
) RMSE 24 0.089, X FPAR 1l A AH R 152 Ky
11.29%,

% 3 181k FPAR f&ill8E 71 A% 08 (n=136)
Table 3 The test of the model for predicting FPAR in

cotton
FE A5 %I Vegetation indexes GREENNDV | GMI
P 0.6566 0.6334
RMSE 0.0887 0.0925
RE 0.1129 0.1278
3 ZR54
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FIIK R . Eduardo 55U FH LA AE 48 St v 5
FPAR Z [RIf R, H 80 41t SAVI2 5
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