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Sensitivity analysis for leaf area index (LAI) estimation from
CHRIS/PROBA data
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ty analyses were conducted for the
Al) from

Is) were derived from Compact High Resolution
ectrometer onboard the Project for On Board

Autonomy (CHRISPROBA) images, and were relted to
LAL aoquied from in site et in Jingsd
Proviacs, Chim fr fve veglion o, The

snsiviy of LA etrical to he val Vs from
different observation angles was evaluated using the ratio
of the slope of the best-fit linear VI-LAI model (o its root
mean squared error. Results show that both the sensitivity
oo - e
heterogencity of vegetation communitics, and that perfor-
mance of vegetation indices in LAI imon ey along
observation angles. The VI-LAI models are more reliable
for tall trees than for low growing shi and also
for forests withbroad kaf rcs than for conffrous ot
The greater the tree height and leaf size, the higher the
sensitivity. Forests with- broad-leaf trecs have higher
sensitivites, especially at oblique angles, while relatively
simple-structured coniferous forests, shrubs, and grasses
show similar sensitivties at all angles. The multi-angular
soil and/or atmospheric parameter adjustments will hope:
fully improve the performance of VI in LAI estimation,
which will require further investigation.
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spatal and tempors dsbusions s very imporan fr
menil e clinae chasge monioing and
ol esourees mansgement. Many sity
1o vegeionsrc bio vdroosic
ey W ncrgy fun xchange. and carb sorage n
Tond syt (omith o 1 3008, Ganguty 1 s 008;
Femindez et al. 2010; Wu et al., 2014). Leaf area index
(LAI, one of many vegetation structure measuremens,
defined as one-sided surfuce area of leaves pei
area (Chen and Black, 1992), physical
variable influencing land surface photosynthesis, transpira-
tion, and energy balance (Running et al, 1989; Bonan,
1995).
LAT measurements are traditionally undertaken by
ns of vegetation area on the ground (

1999 Hyer and Goctz, 2004
is usually labor in a large sals, and
petiematie ko Catoing semona or anmeal variniom.
Remote sensing techniques provide a means of quickly
estimating LALin local or global regions. The methods for
remotely estimating the LAI are generally grouped into
two main classes. One utilizes radiative transfer models to
derive the LAI via inversion techniques (Houborg et al,
zadeh et al., 2008; Vohland et al., 2010),
Even though the modesaré mechinism-basa,slocionr
the el paetr s ot imightruac, au verion
often time-consuming. The other is based on empirical
l\hllm\slnm between vegetation indices (V1) derived from
LAl
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1 Introduction

Vegetation structure, a concept describing vegetation

‘These empirical models can easily be built and therefore,
have been universally applied in LAI estimation over long.
periods of time (Baret and Guyot, 1991; Chen etal,, 2002;
Cohenetal., emandesct . 2003 Guet . 2012),
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ships between combinations of reflectance.in dmmm
spectral bands and the parameter to be retrieved. The



