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Summary:
This study presents a new remote sensing method to estimate the leaf area index (LAI) of eastern Siberia
larch forests. This method was calibrated using radiative transfer simulations, considering shoot-scale and 
canopy-scale clumping. It was then evaluated by comparison with in situ data and with other remote sensing LAI 
datasets (MODIS MOD15 collection 5, and of CYCLOPES LAI version 3.1).
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1: estimation of leaf appearance date: NDWI starts increasing 
(Delbart et al . 2005). Right panel: validation against in situ data.

2: estimation of “apparent LAIu” (understory LAI) using NDWI0.

3: estimation of LAIo( overstory LAI) from dNDWI.
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Our new remote sensing method is based on the seasonal dynamics of the Normalized Difference Water 
Index (NDWI). (NDWI is calculated as  the normalized difference of the reflectances in the near and the middle infrared channels). NDWI 
decreases during snowmelt and increases during foliation.

Our method is calibrated using a three-dimensional
(3D) radiative transfer model: the Forest Light 
Environmental Simulator (FLiES) (Kobayashi and 

Iwabuchi 2008). Photon tracing.

Shoot-scale and canopy-scale clumping are 
considered.

Below: 3D representation of shoots, tree crowns, and forest
stands used in the radiative transfer simulations.
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How do our results compare with ground observations and other remote sensing LAI datasets?

Spatial average: 60-65°N, 100-140°E

MODIS LAI : unrealistically strong temporal variability; LAI began to increase earlier than the overstory
leaf appearance date. Many unvalid pixels. Realistic LAI in summer when averaged spatially. 
CYCLOPES LAI : starts increasing at the correct time; smooth temporal evolutions; however, because
these data are effective LAI (i.e. no clumping considered), the amplitude is difficult to evaluate. 
Our method: Noisier than CYCLOPES (because of input dataset). Correct timing, amplitude and 
spatial distribution of overstory LAI. 

Our method gives separate estimates of overstory and undestory LAI. Condition: understory vegetation is
nearly fully developed at the timing of larch needle appearance.

Our method is applied to SPOT-VEGETATION S10
data (10 day composite, 1km´ 1km spatial resolution) , over the 
pixels given as larch forest by GLC2000 landcover
dataset. Ex: 11/07/2007.

Comparison (62.28–63.35°N, 128.23–130.30°E) with: 
LAI from Landsat ETM+ 13/08/2000 (Kushida et al. 2007).
MODIS MOD15 collection 5, CYCLOPES version 3.1.
(averaged in 27/07/2000-20/08/2000. White: no valid data in interval)NDWI0

Photographs taken at Spasskaya Pad, Russia (Suzuki et al. 2001a)
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Point scale: Spasskaya Pad larch forest, Russia
(62.26°N, 129.62°E) . In situ LAI: hemispherical photographs
(Suzuki et al. 2001b). Clumping factor � was determined using
radiative transfer simulations. Tree cover is homogeneous in 
the 1km´ 1km area around the field measurement location.


