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. R ple plot and the ratio of the reflectance of that plot at
Figure 9. The prototype hand-held biomass meter consisting +800 Wl Te chat 4t 640 vl 9an eStal.)IIShed an; 20 plOtS

of a radiometer with two probes interfaced to a pocket using regression methods. Next, this linear relationship
was used to predict the biomass on 20 new sample plots,

calculator through a programmable data collection digital
interface, The same plots measured in September were used here,

Tucker, Miller and Pearson (1973)
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Equation

Structural indices
NDVI = (Rxik — Rrea)/(Rnie + Riwa)

MTVI1 = 1.2 X [L2 X (Rg — Rsy) — 2.5 X (Rggy —

1.5 X [1.
V(2 X Rsw + 1) — (6 X R

RD = (Rgy — R«m)’\“‘(me + Ran)
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SR = Ryi/Riea
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MSR = —— " ——
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MCARIL = 1.2 X [2.5 X (Rgn — Re) — 1.3 X (Rgwy —
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MSAVI = l[3 X Rgw + 1 —

» + 1) — 8 X (Rsn —
(1 + 0.16) X (Rgw —

Re)/(Rgyw + Ren + 0.16)

2 X (R — Rss)] X (Ra/Rem)

3 X [(Rum — Rga) — 0.2 X (Ro — Rsg) *
— 200 X (Rgn —

5 % [120 X (R

Water indices
NDWI = (Rsn — Ruu)/(Rsw + Rizw)

1-770)

hape parameter as defined by the inverted-G

urve-fit model

( RTIN/RhTII) ]
Rsx)]
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her indices mentioned but no is study

“«eflectance Index (PRI)
hlorophyll Index

Gitelson and Merzlyak

Curvature Index (Fluorescence)
Double-Peak Ratio indices

Area Red Edge Peak (ADR)
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(Ruis — Rys)/(Ras + Rus)

(R + Rs7) PRL = (Rsy — Ran)/(Rsay + R

)/ (Resn + Ryw)

Ctrl = Rgs/Ryy Ctr2 = Rys/Ry
Licl = (Ruw — Ra)/(Rsw + Rew); Lic2 = Ru/Reo:

680
Ry/Ryy Lied = | R
450
SIPI = (Ryw — Ruso)/(Rgw + Ry
1=R 22 = (R

M (Rsi?)
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Empirical relationships: indices vs. leaf traits
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Main limitations of empirical models

1. Robustnes®f empirical relationships
A species phenology/ architecture



Empirical relationships indices vs. leaf traits
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Empirical relationships indices vs. leaf traits
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Empirical relationships indices vs. leaf traits
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Main limitations of empirical models

1. Robustnes®f empirical relationships
A species/ phenology/ architecture
A RSndicesfor diseasaletection
arespecies & site-specific

2. Accountfor the canopystructure
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Leaf Model

Canopy Model




Models N-Flux
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Radiative Transfer Theory

Plate Models
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o . _ PROSPECT
>x  Progreson leaf Radiative Transfermodelling  (Jacquemoudk Baret, 1990)

S Separation of total chlorophylls
Corotenoids from total carotenoids
FUSESEES PROSPEGT

(Feretet al., 2008)
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Xanthophylldynamics
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CanopyRTsimulation models

FromSAIllto DART / SCOPE Rddels



Linked leaf -canopy simulation models

Indexbased
empirical
models




Linked leaf -canopy simulation models
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Photosystem Leaf RTM Canopy RTM (+SVAT) Global LSM
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Photosystem Leaf RTM Canopy RTM (+SVAT) Global LSM
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SolarinducedChlorophyll
FluorescencéSIF)
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| dark features (absorption lines) in the optical
Fraunhofer lines  gpectrum of the Sun
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Plant traits
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