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MCARI: p =0.69; R2=0.002;
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RMSEP = 0.42



[77an N7DN

172N N71DN7 QNN T |2 NI

(a) 07 T T (b) 07 T T T
. MCARI e\ TCARS
06 F~a_ MCARIc 0 0.6 o TCARIg,0
“w. MCARIp = TCAR! ; — . —
0.5 - \.\ MCAR|,51QP = R 05 '—\‘\ TCAR’121C.P MCARI. p - 0.61, R2 - 0-001
0.4 Ll 04 : MCARI,s,,: p = 0.0000; R2 = 0.57
. . s |* L, 4 " ®
K S TN ) P B £ 03
T SN T T
Z 02 TESI L L Z 02
zZ . o R 2 . =z
0.1 f=—&= 1 0.1
O s )
o T e TCARI: p = 0.07; R2=0.015
-0.1 -0.1 P =UUARE=U.
TCARI,;,,: p = 0.0000; R2 = 0.52
-02 -02
15 20 25 30 35 40 45 50 15 20 25 30 35 40 45 50
N (%) N (%)
y 0.7 . v v 0.7
() e TCARVOSAVI (d)
0.6 |- ™= TCARI,,/ OSAVI,, 0.6
05 e, TCARUVOSAVI p 05
.5 [~ “s.TCARI,g, OSAVl,c,, P -
04 . | il 04 . TCARI/OSAVI: p =0.47; R2 =0.002
@ . ® ". fd e 8 -4;; = i X TCARI1510/ OSAVI151O:p = OOOO,
E 03 i e § ospmate R2 = 0.53
g %‘0 ‘o . k‘_. e g N oh ° n )
= 0.2 - —— 0‘2 ss ¥
pd o e NEs = ©
v 5 Q " 4] o
0.1 A - . 0.1
0.0 | foo : é L 0.0 NRI,50: p = 0.0000; R%2 = 0.57
_0.1 & u“:‘ o ‘ne — _0_1 \ NRI'('S'D -
02 ad 0 ™ NRlig
15 20 25 30 35 40 45 50 '%.5 20 25 30 35 40 45 50

N (%) N (%)



[77an N7DN
)Gitelson 2004( n'on' niwan

X
TCARV/ TCARl 54/

Pio | Psn | ccc) | NDNI | TCARI | MCARI | OSAVI (TCARIysy) | MCARlysy |OSAVI 540 NRlysyg
Pyso 1
Pisno 0.69 1
CCCl 122 | 1.76 1
NDNI 110 | 158 | 0.90 1
TCARI 405 | 586 | 332 | 3.70 1
MCARI 1206 | 17.43 | 989 [ 11.00 | 2.98 1

Y TCARI/OSAVI | -10.32 [-1492 | -8.47 | -9.41 | -255 | -0.86 1

TCARlys4 -047 | -068 (-039 | -0.43 | -012 | -0.04 0.05 1
MCARI;s -043 | -063 [-035 | -0.39 | -0.11 -0.04 0.04 0.91 1
TCARlys54/
0SAVI -062 | -075 | -042 | -047 | -013 | -004 | 005 | 1.09 1.19 1
NRI s 047 | 068 | 039 | 0.43 | 0.01 0.04 | -005 | -1.00 -1.10 -0.92 1

Sr > 1 - Xis more sensitive; Sr=1 -equal; Sr<1-Y is more sensitive.

Minus - presents the difference in the direction of the relationship between the indices to N.



Relative Sensitivity

The sensitivity of spectral indices to N content is obtained by
coupling them and obtaining the Sr.

dX . AY

=00

dY and dX - first derivatives ; AY and AX - active ranges.
Sr > 1 - index X is more sensitive.

Sr =1 - sensitivities are equal.

Sr<1-index Y is more sensitive.

Gitelson, A.A., 2004, Wide Dynamic Range Vegetation Index for Remote Quantification of Biophysical Characteristics of Vegetation. Journal of Plant Physiology, 161, 165-173.

Ji, L. and Peters, A.J., 2007, Performance Evaluation of Spectral Vegetation Indices Using a Statistical Sensitivity Function. Remote Sensing of Environment, 106, 59-65.
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REIP = 700 + 40{[(/0666 + 055) 1 2] = a0, \

Pr3s = Proa (Guyot et al, 1988)
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Sentinel-2

Data formation comparison (t-test p

Continuous VENUS values)
] =
| | | VENpS & | SR ypvs &
7 7 7 . & L
continuous . | Sentinel-2
confinuous
All potato 0.87 (.88 0.89 0.77 0.55 0.76
All wheat 0.95 0.93 0.95 0.23 1 0.23
All data 0.93 0.93 0.92 | 0.50 0.50

LAI prediction by PLS models using the entire spectra of three data
formations, r values are significant (p<0.001).
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Continuous VENuS Sentinel-2
r r ¥
NDVI | NDVI | REIP | NDVI | NDVI | REIP | NDVI | NDVI | REIP
Linear | Exp. | Linear | Linear | Exp. Linear | Linear | Exp. Linear
All potato 0.60 0.67 0.60 0.68 0.72 0.61 0.68 0.73
HEEEER
All wheat = (.86 -El 0.78 0.91 0.78 0.86 0.91
o BNl _ _ _

r values are significant (p<0.05)

Indices comparison (t-test p values)
NDVI linear and REIP linear

Indices comparison (t-test p values)
NDVI exponential and REIP linear

Continuous | VENuS | Sentinel-2 | Continuous | VENuS | Sentinel-2
All potato 0.14 0.15 0.14 043 0.60 0.50
FEIIEFEENEEEEEEEEEEEENF
All wheat 0.0005 0.001 0.001 s 011 0.11 0.11 -
. B I N NSNS SNENNNNENRNENNENN
All data 0.14 0.08 04 0.81

1

0.34
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REIP (hwkn ,n%un now T %W ANk 210 1N 7nam [9IX2 TWOKRN )DITRN 7122
N Ywoxn NDVI, nu'n Yay.

Remote Sensing of Environment 115 (2011) 2141-2151

Contents lists available at ScienceDirect

Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

LAI assessment of wheat and potato crops by VENuS and Sentinel-2 bands

I. Herrmann 2, A. Pimstein ', A. Karnieli **, Y. Cohen ®, V. Alchanatis , D.J. Bonfil ©
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Image preprocessing

After substraction of dark current, radiometric correction (AlISA tools software),
atmospheric correction (flat field; ENVI), subsetting and resampling to 5nm
'@ 5 : e - !

& 44 Spectral Profile:0106-1118.raw. =3k ® #1 Spectral Profile:0106-1118.. @..

File Edit Options Plot_Function Help
File Edit Options Plot_Function Help
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Bl Analysis - PLSDA (No Model)

File Edit Preprocess Analysis Tools Help FigBrowser
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| 4 Calibration I 4 Test / Validation '

Ground truth
Toct;_l o User’s
BLW GW Soil Wheat - accuracy %
classified ect
samples cort
= BLW 695 13 0 28 738 94
g GW a 297 0 53 301 76
=
2 Soil 7 0 330 25 362 91
E:
O Wheat 56 52 0 258 366 70
Total # of ground truth 799 364 330 364
samples
S SO(MCE'S Joosicy s 87 82 100 7 85
correct

confidence interval of +/- 1.6% for the overall accuracy, and Kappa=0.79.

695 BLW samples were classified as BLW.
15 GW samples were classified as BLW. Users €< "07'0 7 - 2vi19a %7 on'nn BLW 079 25 -1W > 11'm S
41 BLW samples were classified as GW. Producers € 7w 0™70j7' - nin'X7 on*nn S 0'INXd 11'in XY
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Ground truth

Total # of User’s
Unclassified BLW GW Soil Wheat classified accuracy %

samples correct

Unclassified 0 0 3 2 0 5 0
:é BLW 0 139 12 6 14 171 81
% GW 0 39 175 8 27 249 69
:2 Soil 0 20 9 232 16 277 83
N Wheat 0 68 49 21 210 348 60

AoG S ot el S 0 66 248 269 267

samples

Producer’s accuracy % 0 3 7 g7 79 7

corract

confidence interval of +/- 2.7% for the overall accuracy, and Kappa =0.63.
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