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} Leaf chlorophyll content estimation from
narrow-band spectral indices

} Materials & Methods
v Study area and field measurements
v AISA imaging spectroscopy data
v PROSPECT+SAIL radiative transfer model
v Narrow-band indices

} Results
v Vegetation indices V.S. Cab, LAI and MTA
v Four best performing indices

} Conclusions
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§ Leaf chlorophyll is an extremely important pigment for photosynthesis

§ Imaging spectroscopy data allows the spatial mapping of Cab in crops.

§ Narrow-band spectral vegetation indices had been widely used for Cab
retrieval

§ Narrow-band performance was affected by canopy structure (e.g. leaf
area index (LAI) and leaf mean tilt angle (MTA)

§ We investigated the sensitivity of these indices to structural effects
produced by LAI and MTA variations.
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§ Leaf chlorophyll content a+b (Cab) measured by SPAD-502
§ Leaf area index (LAI) measured by SunScan
§ Species-specific Leaf Mean tilt Angle (MTA) measured by

photographic method
§ AISA imaging spectroscopy data

AISA Eagle sensor
Ground spatial resolution: 0.4m
Spectral resolution: 10nm
Spectral range : 400-1000nm
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Model Variable Symbol Unit Range or value

PROSPECT Leaf structure parameter N − 1.55
Chlorophyll a+b content Cab µg cm−2 25−100
Equivalent water thickness Cw cm 0.001−0.02
Dry matter content Cm g cm−2 0.005
Brown pigment content Cbp − 0
Carotenoid content Car µg cm−2 Linked to Cab as 0.2×Cab

SAIL Leaf area index LAI m2 m-2 1−5
Leaf mean tilt angle MTA º 15−70
Hot spot size hspot − 0.01
Solar zenith angle tts º 49.4
Observer zenith angle tto º 9
Azimuth angle psi º 90
Direct and diffuse irradiance Dir/Dif W m−2 nm−1 Calculated from 6S atmosphere

radiative transfer model
Soil reflectance rsoil0 − ASD measurement, corrected by soil

reflectance model
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860/( 550∗ 708)
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} TCARI2= 3∗[( 750− 705) − 0.2 ∗ ( 750− 550) ∗ ( 750/ 705)]
} OSAVI2= 	[( 750− 705)/( 750+ 705 + 0.16)] ∗ (1 + 0.16)
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} TCARI= 3∗[( 700− 670) − 0.2 ∗ ( 700− 550) ∗ ( 700/ 670)]
} OSAVI= [( 800− 670)/( 800+ 670 + 0.16)] ∗ (1 + 0.16)
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} The best correlation index is Datt5= /( ∗ ),
which is sensitive to Cab (R2 =0.65) but insensitive to MTA
(R2 =0.11)

} Both two TCARI/OSAVI indices performed well
TCARI/OSAVI: Cab (R2 =0.40) , MTA (R2 =0.02)
TCARI2/OSAVI2: Cab (R2 =0.59) , MTA (R2 =0.0009)


