This document describes the “LAImapsite.xls” file which lists all the LAI maps available and describes their characteristics (format, measurement, geographic location, algorithm characteristics. More information can be found in Garrigues et al., 2008, JGR and in each published reference (or website) associated with the LAI map.

Below, we describe the meaning of each column:

· Belmanip_Id: Number of the belmanip site (version 1, october 2007, Baret et al., 2006, IEEE TGARS special issue on  land surface product validation)
· Lat_cent, Lon_cent: latitude & longitude of the center of the site

· Lat_UL, Lon_UL: latitude & longitude of the Upper Left corner of the site

· Lat_LR, Lon_LR: latitude & longitude of the Lower Right corner of the site

· Size_X, Size_Y: size of the site, meter

· Network (meaning and key references given in Garrigues et al., 2008, JGR)

· Site_id
· Land_Cover_id: generic land cover class. Mixed Forest means needleleaf + broadleaf forest (cf. Garrigues et al., 2008, JGR)

· Land Cover: full land cover name

· Country
· LAImap: 1 the map is available, 0 the map was not available at October 2007

· Date
· Temp validity: temporal validity of the LAI map (if not available : NaN)

· HR_instrument: high spatial resolution instrument used for the LAI map

· LAI_Instrument: instrument used in the field to measure LAI

· Pojec: Native cartographic projection of the LAI map

· Spares: Spatial resolution of the LAI map

· Gain, offset: coefficient need to be applied to get the LAI physical value: LAI=gain*DN+offset, DN is the digital number of the file

· Flag value: numerical value assigned for missing data or not valid data in the LAI map

· Format: Format of the file (geotiff, binary, etc)

· LAImapEff: 1 means the LAI map is an effective LAI map not corrected for vegetation clumping (cf. details in Garrigues et al., 2008, JGR)

· Band_nb: number of the band (if the file contain several layers) of the effective LAI map

· PAI/Green: 0 means that the effective LAI map quantifies the total Plant Area Index which accounts for both green and non-green elements. 1: means that LAI represents only green foliage elements

· Overstory: 0 only overstory, 1: understory+overstory is quantified in the effective LAI map

· LAIEffFT: Transfer function used to compute the effective LAI map. See the appendix at the end of this document.

· LAIeffQA: 1 means there is a QA layer associated with the effective LAI map

· NbBd_QAEff: gives the number of the QA layer for the effective LAI map in the file
· LAImapTrue: 1 means the LAI map is an “true” LAI map corrected for vegetation clumping (cf. details in Garrigues et al., 2008, JGR). For VALERI sites, one can have both effective and true LAI map.

· Band_nb: number of the band (if the file contain several layers) of the “true” LAI map

· PAI/Green: 0 means that the “true” LAI map quantifies the total Plant Area Index which accounts for both green and non-green elements. 1: means that LAI represents only green foliage elements

· Overstory: 0 only overstory, 1: understory+overstory is quantified in the “true” LAI map

· LAIEffFT: Transfer function used to compute the “true” LAI map. See the appendix at the end of this document.

· LAIeffQA: 1 means there is a QA layer associated with the true LAI map

· NbBd_QAEff: gives the number of the QA layer associated with the true lai map  in the file
Appendix A: List of transfer function used:

Below, we give a quick description of the transfer function (FT) used by each network:

1/ VALERI:

Three types of transfer functions are usually tested in the frame of the VALERI project, The FT may be computed for the whole image or per class (after Kmean classification):

● AVE: if the number of plots belonging to the class is too low. The transfer function consists  in attributing the average value of LAI measurements of the class to each pixel of the SPOT image belonging to the class.

● REG: if the number of plots is sufficient, multiple robust regression between plot reflectance (or Simple Ratio: SR or NDVI) and LAI measurement is applied. The regresion uses an iteratively re-weighted least squares algorithm, with the weights at each iteration computed by applying the bisquare function to the residuals from the previous iteration. This algorithm provides lower weight to plots that do not fit well. The results are less sensitive to outliers in the data as compared with ordinary least squares regression. At the end of the processing, three errors are computed: classical root mean square error (RMSE), weighted RMSE (using the weights attributed to each ESU) and cross-validation RMSE (leave-one-out method). 

Several combinations of band (REF) are tested. The red*nir (RN) combination is added to all the combination of band to provide better relation between biophysical variable (see document (http://www.avignon.inra.fr/valeri/table_methods/new_linear.pdf). Also regression on the SR and the NDVI are tested.

The regression may be computed per class of land cover (LC) if enough ESU are available per class if not the ESU value are averaged by class (see the Flag info, DN=0)
The combination of band used in the regression is chosen in order to ensure a good compromise between between the RMSE, weighted RMSE and cross validation RMSE and the number of weights lower than 0.7.

● LUT: if the number of ESUs is sufficient, Look-Up-Tables are also enviewed: a look-up table is built using ESUs reflectances and the corresponding measured biophysical variable. For a given pixel, a cost function is computed as the sum of the square difference between the pixel reflectances and the ESU reflectances over the 4 bands, divided by the standard deviation computed on ESU reflectances. The result of the cost function is sorted in ascending order, and the biophysical variable estimated for the given pixel is computed as themean value of the first n ESUs providing the lowest value of the cost function. Different values of n are considered to get the lowest cost function. This method is reliable only if the ESU NDVI distribution is quite comparable with the whole site NDVI distribution, which was quite the case for this Alpilles site. The LUT method have been tested but not selected to produce the current VALERI maps.

2/ BIGFOOT:

Regression analysis between LAI and radiometruc data for each land cover class of the site, if not enough measurements available per class literature values are taken (for example grassland class of AGRO site)

3/ CCRS

Thiel-sen method (Fernandes and Leblanc, 2005, RSE)

4/ BU:

Ruokolahti: BU_RSR_patches : Semi-empirical relationship between LAI measuremnent and Reduced Simple Ratio vegetation index (cf paper: Y. Wang, C. E. Woodcock, W. Buermann, P. Stenberg, P. Voipio,H. Smolander, T. Hame, Y. Tian, J. Hu, Y. Knyazikhin, and R. B. Myneni, “Evaluation of the MODIS LAI algorithm at a coniferousforest site in Finland,” Remote Sens. Environ., vol. 91, pp. 114–127,2004. )

Alpilles: Semi-empirical relationship between LAI measuremnent and Simple Ratio vegetation index (cf paper: Tan, B., J. Hu, P. Zhang, D. Huang, N. V. Shabanov, M. Weiss, Y.Knyazikhin and R. B. Myneni (2005), Validation of MODIS LAI product in croplands of Alpilles, France. Journal of Geophysical Research, 110, D01107, DOI:10.1029/2004JD004860,.)

5/ SMEX02

Empirical relationship between LAI measurement and NDWI vegetation index

6/ University of Alberta 

Lorentzian Cumulative Function-, see paper: 

Kalacska, M., Calvo-Alvarado, J.C., Sanchez-Azofeifa, G.A. and (2005a), Calibrationm and assessment of seasonal changes in leaf area index of a tropical dry forest in different stages of succession. Tree physiology, 25, 733–744.

Kalacska, M., G. A. Sanchez-Azofeifa, B. Rivard, J. C. Calvo-Alvarado, A. R. P. Journet, J. P. Arroyo-Mora and Ortiz-Ortiz, D. (2004), Leaf area index measurements in a tropical moist forest: A case study from Costa Rica. Remote Sensing of Environment, 91, 134–152.

Kalacska, M., Sanchez-Azofeifa, G.A., Calvo-Alvarado, J.C., Rivard, B. and Quesada, M. (2005b), Effects of season and succesional stage on leaf area index and spectral vegetation indices in three Mesoamerican tropical dry forests. Biotropica, 37, 486–496.

For other network, information is given in the related paper.
Appendix B: List of contacts of each LAI map maker/network.

· VALERI: Fred Baret, baret@avignon.inra.fr, see  the www.avignon.inra.fr/valeri website for a detailed report on the LAI map of each VALERI site
· BIGFOOT: Warren Cohen, Dave Turner (david.turner@oregonstate.edu), zhiqiang.yang@oregonstate.edu
· CCRS, Richard Feranandes, "Fernandes, Richard" <Richard.Fernandes@CCRS.NRCan.gc.ca
· BU : Ranga Myneni, Ranga Myneni rmyneni@bu.edu
· BIOTA : Tanja.Kraus@dlr.de and Melanie Vogel : melanie.vogel@dlr.de,

· GLOWA: tobias.landmann@mail.uni-wuerzburg.de

· UAlberta: arturo.sanchez@ualberta.ca
· EPA: Pilant.Drew@epamail.epa.gov, jsiiames@netscape.net
· Carboeurope: Roberto Colombo, "roberto.colombo" roberto.colombo@unimib.it
· BigFoot: 
