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ABSTRACT -- KEY PO NTS
BRDF/ ALBEDO

1) The gl obal MOD43B BRDF/ Al bedo product was publically
rel eased.

2) Prototyping activities using M SR data were acconplished.

3) Extensive collaboration with our validation scientists
(particularly Dr Liang and Dr Privette)

4) Personnel contributed to 8 papers which were published during
the period, while 5 papers are still awaiting publication.

LAND COVER

1) Dat abase devel opnent continued, with addition of new training sites
and a vigorous quality-assurance effort.

2) The nonthly | and-cover product, MOD12M was placed into production
began to produce 32-day sets of inputs for the | and cover
classification algorithm

3) We delivered a new version of the product code, MOD12Q in Novenber.
By increasing processing at the PI SDF, the need to stage all 12 nonths
of data at MODAPS was renoved. In addition, the product will now
deliver an expanded list of |and cover classifications for the user
conmuni ty.

4) A first global |land cover nmapping using MODI S data was acconpli shed
and presented at the fall AGU neeting.

TASK PROGRESS
BRDF/ ALBEDO PRCDUCT

Per sonnel



No staff changes during this period.

Al gorithm devel opnent

The BRDF/ Al bedo Product (MOD43B) (PGE23) was rel eased to the public on
29 Septenber, 2000. An extensive User's Cuide was al so provided
(http://geography. bu. edu/ brdf /usergui de/i ndex. htm). "Beta" versions of
MOD43B3 (Al bedo) and MOD43B4 (Nadi r BRDF- Adj ust ed Refl ectance or NBAR)
were included in this rel ease which began with data from Day 193 (11
July 00) and used V2.2.1 of the code. The code has perforned very well
with the only Iimtations in quality due to the | ack of aerosol
correction in the input data and the overzeal ous detection of clouds by
MOD35, the cloud mask. Aerosol corrections began with data from Day 273
(29 Septenmber 00) and products from MOD43B3 (Al bedo) and MOD43B4 ( NBAR)
as well as the Model Paraneters (MOD43B1) will be rel eased
"provisionally" with data from 31 Cctober 00 onward. |In addition, 5km
browse images from Day 273 onward were added to the product, allow ng
easy eval uation of the global albedo and NBAR products.

Scientific advances

Qperationally, the algorithmis working very well. Al though cloud cover
of ten reduces the nunber of full BRDF inversions performed, the

magni t ude i nversi ons (which convolve the |imted observations obtai ned
with a first guess of surface anisotropy from a database of archetypal

BRDFs) have been available to fill in the gaps.

Work continues in-house on the enhancenment of the LiTransit kernel and
on specification of the appropriate use of a priori know edge in the
retrieval of BRDFs from sparse sanples of renotely sensed data.

Prototyping activities to incorporate M SR data into the BRDF sanpl e
were al so acconplished during this period by Ms Yufang Jin. Initial
results conparing MODI S-only retrievals with MSR-only retrievals with
conbined retrievals were very encouragi ng.

Eval uation of the NBAR Product denonstrate that it captures the
phenol ogi cal signal well. NBAR serves as the primary input to the
MOD12Q MODI S Land Cover Product.

Validation activities

Cl ose col | aboration continued with Dr Shunlin Liang (UVD) over the BARC
validation site. Conparisons with ETM derived al bedos from 29 Sept enber



and 3 Novenber 00 were very encouragi ng. NBAR conpari sons were al so
favorabl e.

Data for the Mongu (SAFARI) site are al so being accunulated for Dr Jeff
Privette (GSFC) who maintains a tower at this |location

LAND COVER PRODUCT

Per sonnel

A nunmber of personnel actions took place within the |land cover effort
in the reporting period. Fornmer Associate Team Menber Dougl as Miuchoney
was awar ded his Boston University Ph.D. in June, 2000, and took a new
position at Conservation International in Washington, D.C., in August,
2000. Researcher John Hodges began formal managenent of |and cover team
operations under the direction of Associate Team Menber Prof. Mark
Friedl. Student staffing changed, with Mitlu Ozdogan, Kristin Foord,

and Dani el Blanco |eaving |and cover and Mandy Cooper and Al essandro
Baccini joining the group.

Land Cover Database

Training site acquisition continued during this period, focusing on
South Anerica during the sunmer and Asia during the fall. Qur site

qual ity assurance program continued, in which alternate anal ysts assign
site labels and attributes independently and di sagreenents are

resol ved. John Hodges led a field trip of student analysts to the
Harvard Forest to see vegetation variability first-hand. W also filled
gaps and holes in paraneterizations of individual sites using the STEP
protocol. New Landsat-7 scenes were acquired primarily in the
Austral asi an region.

We began a quantitative analysis of how well covered the Earth’s | and
covers are in the STEP dat abase, conparing the distribution of training
sites with the EDC O son classification, which recognizes nearly 100
specific classes. This study will guide further acquisition of Landsat-
7 i mages.

During the sunmer of 2000, we prepared a world database of agricultura
regions used to reduce confusion between natural vegetation and
agriculture in the final classification mapping process. |In addition,
we prepared a gl obal database distinguishing between cereal and

broadl eaf crops for Ranga Myneni’s LAI/FPAR al gorithm and delivered it
to Mont ana.

Al gorithm Devel opment and Codi ng



We continued the devel opnent of the |l and cover nonthly code (MOD12M
and it began to run successfully on MODI S data from Day 193 (11 July
00) onward. Qur first DLT of MOD12M out put, for the md-July to mid-
August time period, was received at our SCF in Novemnber.

In another mlestone in algorithm devel opnent, we incorporated prior
probabilities into the classification procedure, reading our global map
of agricultural regions to reduce the confusion between natura
vegetation and agriculture. W also began experinmenting with nore
advanced uses of prior probabilities as a way of bl ending information
fromprior classifications with that of the present effort.

In operational codes, we nodified MOD12Q to reduce processing and data
| oads on the MODAPS system W now read and stage all data at the Pl’'s
SCF and carry out the classification locally. The MOD12Q code, which
runs quarterly, now reads our classification as an input, attaches
headers and netadata, and rel eases the product into the ECS data
stream

We al so expanded our product to provide three additiona
classifications: U of Mryland, 14 classes; Myneni bionmes, 6 classes;
and Running bionmes, 6 classes. These classification schenes, which

suppl enent the 1 GBP 17-cl ass schene, will directly benefit the LAI/FPAR
and NPP products.

W revised the specification for our Land Cover Change Product, which
has now been retitled our Land Cover Dynami cs Product. The change
primarily includes noving phenol ogical information fromthe | and cover
product to the Land Cover Dynami cs Product. The change vector approach
is still maintained, but awaits a first year of stable MODI S data as a
basis for conparison with new observations. The specification will be
submitted to ECS early in 2001 after finalization of some technica

i ssues.

ANTI CI PATED ACTI VI TI ES DURI NG THE NEXT QUARTER
BRDF/ ALBEDO

The "provisional" MO S BRDF/ Al bedo Products (MOD43B1- Model - Par aneters,
MOD43B3- Al bedos and MOD43B4- NBAR) are all schedul ed for public rel ease
on 2 Feb 01 (based on data from 31 Cctober 2000 onward).

A code delivery is expected during the spring to incorporate changes
required for the ingest of AQUA data. This will be the |ast code
delivery before reprocessing begins in June 2001

Presentations, posters and papers will be prepared for the ECS-IWG in
Ft Launderdale, FL, the Spring Meeting of the Anerican Geophysica
Union in Boston, MA and for I GARSS 01 in Sydney, Australia. Abstracts



will be submtted for the AVS Satellite Conference in Madi son,
W sconsin as well.

W will continue to evaluate and refine the products (particularly
focusing on updating the BRDF database) and will continue to aid Dr
Liang, Dr Privette and our British and Chinese colleagues in field
val i dati on of the products.

LAND COVER

We | ook forward to releasing a beta-grade |and cover map in the April
time frame using as much MODIS data as are avail abl e by about nid-
February, and to rel easing a provisional product to be used in the
first reprocessing by m d-May.

We will deliver the final Land Cover Dynami cs product spec in the
March-April time frame.

Presentations, posters and papers will be prepared for the ECS-IWG in
Ft Launderdale, FL, the Spring Meeting of the Anerican Geophysi cal
Union in Boston, MA and for | GARSS 01 in Sydney, Australia.

PUBLI CATI OV PRESENTATI ON ACTI VI TY

* A paper describing seni-enpirical BRDF nodeling has been
published in special issue of Renpte Sensing Reviews on the
I nternational Forum on BRDF (11-13 Dec, 1998).

Lucht, W, and J.-L. Roujean, Considerations in the Paranetric Modeling
of BRDF and Al bedo from Miultiangular Satellite Satellite Sensor
bservations, Renpbte Sens. Rev., 18, 343-380, 2000.

* A paper describing Geonetric-Optical BRDF nodeling has been
published in a special issue of Renpte Sensing Reviews on the
I nternational Forum on BRDF (11-13 Dec, 1998).

Chen, J., X Li, T. Nlson, and A Strahler, Recent Advances in GO
nmodel ing and its applications, Renpote Sens. Rev., 18, 227-262. 2000.

* A paper discussing inversion nmethods has been published in a
speci al issue of Renpte Sensing Reviews on the International Forum on
BRDF (11-13 Dec, 1998).

Kimes, D. S., Y. Knjazikhin, J.L. Privette, A A Abuelgasim F. Gao,
I nversi on Methods for Physically-Based Mbdels, in press, Renote Sens.
Rev., 18. 381-440. 2000.

* A paper discussing | aboratory neasured BRDFs has been published



in a special issue of Renpte Sensing Reviews on the International Forum
on BRDF (11-13 Dec, 1998).

Sandneier, S. R, and A H Strahler, BRDF Laboratory Measurenents,
Renote Sens. Rev., 18, 481-502, 2000.

* A paper providing an overview of the International Forum on
BRDF (11-13 Dec, 1998) has been published in a special issue of Renbte
Sensi ng Revi ews.

Liang, S., A H Strahler, M J. Barnsley, C. C. Borel, D. J. Diner, S
A W GCerstl, A J. Prata, and C. L. Walthall, 2000, Miltiangle Renote
Sensi ng: Past, Present and Future, Renote Sensing Reviews, 18, 83-102
2000.

* A paper discussing angul ar correction has been published
in a special issue of Renote Sensing Reviews on the International Forum
on BRDF (11-13 Dec, 1998).

Liang, S., J.C Stroeve, |I. F. Gant, A H Strahler, and J. P. Duvel
Angul ar Corrections to Satellite Data for Estimating Earth Radi ation
Budget, Renote Sens. Rev., 18, 103-136, 2000.

* A paper describing the PROVE 97 al bedo validation efforts at
Jornada was published in Renote Sensing Environment.

Lucht, W, A H Hyman, A H Strahler, M J. Barnsley, P. Hobson, and
J.-P. Muller, A conparison of satellite-derived spectral albedos to
ground- based broadband al bedo neasurenents nodelled to satellite
spatial scale for a sem -desert |andscape, Renote Sens. Environ, 74,
85-98, 2000.

* A paper describing the ground neasurenents obtained during the
Jornada PROVE 97 canpai gn was published by Renote Sensing Environnents.

Barnsley, M J., P. D. Hobson, A H Hyman, W Lucht, J.-P. Muller, and
A. H Strahler, Characterizing the spatial variability of broadband

al bedo in a sem -desert environment for MODI S validation, Renote Sens
Environ., 74, 58-68, 2000.

* A paper froma related project describing archetypal BRDFs and
their use in conjunction with AVHRR data has been accepted by JOim and
is awai ting publication.

Strugnell, N, and W Lucht, Continental -scal e al bedo inferred from
AVHRR data, |and cover class and field observations of typical BRDFs,
in press, J. Cimte, 2001

* A paper describing the LiTransit kernel has been accepted by



RSR for a special issue on the International Wrkshop on Milti-angul ar
Measurenments and Models (I WWM 2),1spra, Italy, 15-17 Sept, 1999 and is
awai ting publication.

Gao, F., X Li, A H Strahler and C. Schaaf, Evaluation of the
Li Transit Kernel for BRDF Mydeling, in press, Renpte Sensing Reviews,
2001.

* A paper exploring techniques to retrieve albedo fromlimted
observations has been accepted by RSE and is awaiting publication.

Gao, F., C. Schaaf, A H Strahler and W Lucht, Using a nulti-kernel
| east variance approach to retrieve and evaluate al bedo fromlimted
BRDF observations, in press, Renpbte Sens. Environ., 2001.

* A paper was published in a prestigious Chinese journal on scaling up
with geonetric optical BRDF nodels.

Li, X, J. Wang, and A H Strahler, Scale effects and scaling-up by
geonetric-optical nodel, Science in China (Series E), vol. 43
(Suppl enent), pp. 17-22, 2000.

* A paper describing the use of nagnitude inversions on a gl obal
basis was accepted by GRL and is awaiting publication.

Strugnell, N., W Lucht and C. Schaaf, A global albedo data set derived
from AVHRR data for use in climate sinulations, in press, Geophys. Res.
Let., 2001.

* A paper investigating the use of a priori know edge was accepted
by J&R and is awaiting publication.

Li, X, F. Gao, J. Wang, and A H Strahler, A Priori Know edge
Accumul ation and its Application to Linear BRDF Model |nversions, in
press, J. Geophys. Res., 2001.

* Five papers were published in the proceedi ngs of the International
Geosci ences and Renote Sensing Synposium | GARSS 00 i n Honol ul u,
Hawaii. The first was presented orally by Dr Li, while the second
overvi ew paper was presented orally on behal f of MODLAND by Dr
Townshend. The rest were presented as posters.

Li, X, F. Gao, J. Wang, A H Strahler, W Lucht, and C. Schaaf,
Paranmeter Error Propagation in BRDF Derived by Fitting Miultiple Angul ar
(bservations at a Single Sun Position, Proc. Int. CGeosci. Renote Sens.
Symp. (I GARSS 00), Honolulu, Hawaii, 24 - 28 July, 2000.

Justice, C., J. Townshend, E. Vernote, R Sohlberg, J. Descloitres, D.
Roy, D. Hall, V. Salonbnson, G Riggs, A Huete, K Didan, T. Mura, Z
Wan, A Strahler, C Schaaf, R Mneni, S. Running, J. dassy, R



Nemani, N. El Saleous, R Wlfe, Prelimnary |and surface products from
the NASA Moderate Resol ution I magi ng Spectroradi ometer (MODI'S), Int.
Geosci. Renote Sens. Synp. (I GARSS 00), Honolulu, Hawaii, 24 - 28 July,
2000.

Gao, F., X Li, A H Strahler, C Schaaf, Acquiring a Priori Know edge
from G ound and Spaceborne BRDF Measurenents, Int. Geosci. Renbte Sens.
Symp. (I GARSS 00), Honolulu, Hawaii, 24 - 28 July, 2000.

Schaaf, C. B., F. Gao, A H Strahler, T. Tsang, W Lucht, N
Strugnell, X Li, J-P. Muller, P. Lewis, M Barnsley, P. Hobson, M

Di sney, M Dunderdale, and G Roberts, The MODerate resolution |naging
Spectroradi oneter (MODIS) BRDF and Al bedo Product: Prelimnary Results,
Int. Geosci. Renpte Sens. Synp. (| GARSS 00), Honolulu, Hawaii, 24 - 28
July, 2000.

Zhang, X., C. B. Schaaf, F. Gao, M A Friedl, A H Strahler, and J.
C. F. Hodges, Mapping Land Cover and Green Vegetation Abundance Using
MODI S-Li ke Data: A Case Study of New Engl and, I nt. Geosci. Renote Sens.
Synp. (I GARSS' 00), Honolulu, Hawaii, 24 - 28 July, 2000.

* Atalk and a poster were presented at the Anerican Geophysical Union
Fall Meeting, San Francisco, CA, 15-19 Dec, 2000.

Li, X, F. Gao, A Strahler, and C. Schaaf. Bidirectional NDVI and
At nospher e- coupl ed BRDF | nversion (abstract).

Schaaf, C. B., A H Strahler, F. Gao, W Lucht, X Li, J-P. Miuller, P.
Lewis, M Barnsley, P. Hobson, M Disney, M Dunderdale, G Roberts and
C. Doll. The MODerate Resolution |Imaging Spectroradionmeter (MODI S) BRDF
and Al bedo Product (abstract).

* A poster was presented at the International Conference
on Progress in Phenology in Freising, Germany, 4-6 Cctober, 2000.

Strahler, A, C Schaaf, M Friedl, W Lucht, F. Gao, X Zhang, D.
Mclver, J.C F. Hodges. The use of MODI S Nadir BRDF-adjusted
refl ectances to nmonitor phenol ogical activity (abstract).

* A papers on the MODI' S BRDF/ Al bedo Product was accepted for the
proceedi ngs of the 8th International Synposium on Physical Measurenents
and Signatures in Renbte Sensing in Aussois, France in early 2001.

Schaaf, C. B., F. Gao, A Straler, W Lucht, T. Tsang, N Strugnell, X
Li, X. Zhang, J-P. Muller, P. Lewis, M Barnsley, P. Hobson, M Disney,
M Dunderdale, G Roberts, C. Doll and S. Liang. Tenporal
Characteristics of the MODI'S BRDF/ Al bedo Product.

* Three papers on land cover algorithns and early results were
published in the Proceedi ngs of | GARSS 2000.



Zhang, X., C. B. Schaaf, F. Gao, M A Friedl, A Strahler, and J. C
F. Hodges, Mapping | and cover and green vegetation abundance using
MODI S-1i ke data: A case study of New Engl and, Proceedi ngs | EEE 2000

I nternational Geoscience and Renote Sensing Synposium Honol ul u,
Hawai i, 24-28 July 2000, pp. 2005-2007, 2000.

Mclver, D. Kand M A Friedl 2000: Local estimation of |and cover
classification quality using machi ne | earni ng net hods, Proceedi ngs | EEE
2000 International Ceoscience and Renote Sensing Synposium Honol ul u,
Hawai i, 24-28 July 2000, pp. 3063-3065.

Friedl, MA, S. Gopal, D. Michoney, and AL H Strahler 2000: d oba
| and cover mapping from MODI'S: Al gorithm design and prelininary
results, Proceedings | EEE 2000 I nternational Geoscience and Renote
Sensi ng Synposi um Honol ul u, Hawaii, 24-28 July 2000, pp. 527-529.

* A poster sunmarizing our |land cover work was presented at a
conference on phenol ogy in Freising, GCermany.

Strahler, Alan. H, Crystal B. Schaaf, Mark Friedl, Wl fgang Lucht,
Feng Gao, Xi aoyang Zhang, Doug Mclver, and John F. C. Hodges, The Use
of MODI'S Nadir BRDF- Adj usted Refl ectances to Mnitor Phenol ogica
Activity, Poster presentation , International Conference on Progress
in Phenology: Monitoring, Data Analysis, and Global Change Impacts,
Cct ober 4-6, 2000, Freising, CGermany, 2000

* Qur first global classification fromMODIS data was presented at the
San Franci sco AGU neeting in Decenber 2000.

Friedl, MA and A H Strahler, Land Cover Mapping fromMODIS: Initia
results, ECS, Transactions of the Anerican Geophysical Union

(suppl enent to Vol 18, no. 48) San Francisco, Dec 19, 2000. pp. F273,
2000.



