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OGBJECTI VES

1. Initiate level 3 conmpositing routines for the VI, including
BRDF considerations with concurrent error and accuracy anal yses.

2. Finish second iteration of the MDD S Vegetation |Index ATBD

3. Prepare a research agenda and validation process for the
veget ation i ndex products.

TASK PROGRESS

1. Vegetation Index Manuscripts

The second MODI S vegetation index sensitivity study,
entitled "An error and sensitivity anal yses of the atnospheric-
and soil-correcting variants of the NDVI for MODIS-ECS , by AR
Huete and H Liu, was formally accepted for publication in the
July issue of Transactions of CGeoscience and Renote Sensing
(TGARS-IEEE). This study utilized the SAIL nodel for an error
anal ysis of vegetation indices caused by environnental noise
(at mosphere and soil) and instrunent characteristics (calibration,
band-t o- band coregistration, and filter stability). The accuracy
of plant biophysical paraneter derivation was significantly
i nproved through the inplenmentation of atnospheric and soi
correction coefficients inserted into the NDVI equation. The soi
adj usted and at nospherically resistant vegetation i ndex (SARV)
had an absolute error of £0.06, relative error of 10% and VEN of
+0. 33 LAI. By contrast, the NDVI had absolute and rel ative
errors of +0.12, 20% and £0.82 LAl respectively.

A follow up manuscript to the above study, entitled "A
f eedback based nodification of the NDVI to m nim ze soil and
at nospheric noi se" was submtted to |EEE in March. This utilizes
a systens approach to optim ze the atnospheric and soi
calibration coefficients developed in the SARVI. The nodified
NDVI or MNDVI utilizes a soil and atnospheric feedback | oop and
at nospheric feed-forward | oop, which reduced the noi se and
uncertainty reported in the above study to +0.11 LAl units with a
relative error of 4%



2. Vegetation |Index ATBD

A revised iteration of the vegetation i ndex ATBD was
conpleted in February. There were no significant additions nade
to the ATBD, however, there was nore attention placed on the
possibility of utilizing the MNDVI for the MODI'S Vegetation | ndex
product. Also, level 3 VI products were further discussed.

Al t hough the I evel 2 VI-ATBD was of primary inportance, the manner
in which VI inmages are "conposited" and gridded is crucial to an
effective, cloud-free VI product. 1In contrast to the |evel 2

VI, the level 3 VI will have to consider the strong bi-directiona
refl ectance profiles of nost vegetated surfaces. Both view and
sun angl e conditions will simultaneously vary in day to day VI

i mages. The conpositing routine nust standardi ze such vari ations
ei ther through an enperical optinal' selection process (over the
10 day conpositing cycle) or through the use of BRDF nodels and

i nversi on techni ques, which would extend off-nadir neasurenents to
nadir view angles and to sone standard sun angl e.

3. \Vegetation Index Wrkshop

A second VI workshop, organi zed by Chris Justice, was held
at NASA- GSFC from January 31 to February 2, 1994. The purpose of
the neeting was several -fold and included (1) establish a research
agenda for 1994; (2) coordi nate atnospheric correction issues
whi ch inpact on the VI; (3) coordinate BRDF-rel ated issues (sun
angl e and view angl e) which inpact on the VI; and (4) hold
prelimnary discussions on the | and beta delivery and prototyping
plans. Alan Strahler presented the MOD S BRDF plan and Eric
Vernot e and Yor am Kauf man presented the MIDI S At nospheric
correction algorithm Forrest Hall, Ranga Myneni , and Scott
CGoet z di scussed their experiences with view and sun angl e
problens. Dan Kinmes and Shunlin Liang were al so present to help
out with VI-BRDF-ATMOS. interaction - related issues. Ed Masuoka
and Al Fleig discussed what they expected in the way of the beta
del i very and prototyping.

4. Research Progress:

TM i nmages and ASAS i nagery are being processed into MDD S
VI imagery in order to test the various NDVI-variant equations,
i ncluding the MNDVI, for anomalies and unusual situations which
may require special processing or flagging. A so being analyzed
is the VI sensitivities to a wide range of vegetation conditions
fromdeserts to pine forests. Prelimnary results show that sone
VI's, such as the NDVI, saturate at |ower vegetation covers than
other indices and thus the NDVI is unable to differentiate certain
vegetation differences. Qher indices, on the other hand show
quite clearly the differing vegetation covers. The ASAS i magery
include the Walnut Qulch site, the OITER site, and t he HAPEX- Sahe
site. The TMinmagery being anal yzed i nclude many of the LTER
sites.



NEXT QUARTER ACTI VI TI ES

Most of the work for this next quarter involve preparation
for the ATBD Peer Review in May and the | GARSS 94 Synposi umin
August. Also plans are being initiated for the sumer field
camapai gn season, including BOREAS activities and continuing field

studies in Mexico, Portugal, and Israel. Further plans are al so
bei ng made to pursue the Chinese test site network for MDD S
val idation and change detection work. In the |aboratory, we wll

continue work in inplenmenting BRDF nodels into the |evel 3 Vi
conposi ting studies.



