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Introduction: Chla+v empirical estimation
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Several narrow-band VI, obtained from high spectral
resolution reflectance data in the red-edge, have
proved to be sensitive at the canopy scale to leaf
chlorophyll concentration [Chlatb] a valuable
iIndicator of nutritional stress;

A few broad —band VI, based on green, red and NIR
reflectance, have been proposed with the same
objective;

However, there Is currently little agreement on which
VI, both among narrow and broad-band indices, has
the strongest relationships with [Chla+b]
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The availability of - Sentinel-2 high spectral
resolution data with 20m. spatial resolution in the
red-edge and 10 m in the visible-NIR can
significantly improve the accuracy of [Chla+b] empirical
estimation at the canopy scale;

The present work addresses the comparison
between the sensitivity to [Chla+b] of several
narrow band and broad-band VI, obtained from
Sentinel 2 VIS/red-edge/NIR bands, in winter wheat
field trials with different nitrogen fertilization levels.
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methods

ASD FieldSpec ® HH portable
Vis-NIR spectroradiometer
(3 nm FWHM at around 700 nm )

FOW of 25°, 1.5 m above the canopy

Three SPAD readings from the

uppermost fully expanded leaf of two

plants within the ASD footprint.
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methods. Vs

[1UEX

Broad-band (VIS-NIR

NDVI

OSAVI

Green NDVI
Green SR (or CI

TCI/OSAVI
MCARI/OSAVI

(leR ~ Pred )/(leR * Preg )
(leR ~ Pred )/(leR T Pred +0-16)
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methods. CVI

The Chlorophyll Vegetation Index

We proposed the chlorophyll vegetation index (CVI) as a
broad-band leaf chlorophyll estimator at the canopy
scale:

cV| = _Pnr . _Prep
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The CVI is obtained from the Green SR by introducing the
red/green ratio as a normalization factor to minimize the
LAI sensitivity of the index.

(the index relies on the assumption that, before canopy
closure, the red/green ratio Is representative of the relative
abundance of vegetation and soll)
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CV/I development from a field spectrometric experiment
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* 2 seeding dates (A10 days) T
* 4 N fertilization levels (0-90-180-270 kg/ha)

e etiolating treatments
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CVI sensistivity to lear Chl. at the canopy scale

all dates, some etiolated canopies
LAl 0.1-2.3 - leaf [Chl] 18-50 ng cm-
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An effective normalization of the different LAl values Is
obtained by the introduction of the red/green ratio
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A large synthelic dataset
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the CVI sensitivity at the canopy scale to
leaf [Chl] was assessed for a wide range < 6 soils

of soils and crops conditions and for * 12 soll  water
. . contents from
dlfferen_t 0, by the analysis of a large wet to dry
synthetic dataset (280,800 spectra) e« 3 average leaf
obtained by using in the direct mode the gg%"e (é\'-A ?80)’
coupled PROSPECT+SAILH models: planophile-
Othello Barnes Cecil erectophile
— y ——  « 13 [Chl.a+b]
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REIPs— linear interpolation of Sentinel 2 bands

The linear interpolation, (Guyot and Baret 1988, Clevers
1994) is a simple method that needs few red/red-
edge/NIR bands for the calculation of the red-edge
Inflection spectral position.

Using the linear interpolation method with Sentinel 2 B4-
B5-B6-B7center wavelenghts:

(1 3
E (P783 + Pgss ) 7 2705
o ., = 103 +35.

L7130 ~ L7105




Results: Feekes 5 (n=127)
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: broad-band VI | regressions‘ R? values vs.
M 3 SPAD measures: VI
vV | | B otbtained from average
Sreen SR (Cl) ] reflectance in
| | Bs2 | Sentinel 2 and SPOT HRG
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| spectral bands
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VI original A and average
reflectance in Sentinel 2
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Resulls. Feekes 5-6 (n=255)

Gatl, 1taly
catl)ialy

5

\=ESRIN F-ra

4

7

<y
ES.

MTVI

VCVI_

Green SR (Cl)

Green NDVI

OSAVI

NDVI

| |
|
| —
| —
e
| >
L€
—
]
03 0.4 0.5 0.6 0.7

broad-band VI

@s2
aosPOT

regressions‘ R? values vs.
SPAD measures: VI
otbtained from average
reflectance in

Sentinel 2 and SPOT HRG
spectral bands

1 AN

Freparatory Syiiposiulii,

Z

/-
Aprilt 25 = 27 2012

2
ot

A

€.

—~
)

NAOC

V REIP 52

VvV wra

TCARI/OSAVI

MCARI/OSAVI

TCI/OSAVI

0.3

| narro‘w-band VI
dﬁ—L-A

EE——

0.4 0.5 0.6 0.7

WASD 1.6 nm
@s2

RZ

; app.
effect

regressions’ R? values vs.
SPAD measures: VI
otbtained from ASD (1.6 nm)
VI original A and average
reflectance in Sentinel 2
spectral bands




Gatl, 1taly
catl)ialy

5

\=ESRIN F-ra

4
7

<y
ES.

Freparatory Syiiposiulii,

Z

/-
Aprilt 25 = 27 2012

Aune

SE,;

Resulls. Feekes 5-6-9 (n=3517)
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VI original A and average
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spectral bands



Conclusions

S2 red-edge bands can ML

be effectively used for leaf Y = 0.005%2- 0.2612x + 5.0971 e e
Chla+b empirical oomes A
estimation in winter wheat
at Feekes 5-6 — with 20m
spatial resolution .
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