SEM - ANNUAL REPORT
NASA CONTRACT NASS5- 31368
FOR MODI S TEAM MEMBER STEVEN W RUNNI NG
ASSOC. TEAM MEMBERS E. RAYMOND HUNT, RANMAKRI SHNA R NEVAN
15 JULY 1994

PRE- LAUNCH TASKS PROPOSED | N OQUR CONTRACT OF DECEMBER 1991

V& propose, during the pre-ECS phase to: (1) develop, wth
other MODI'S Team Menbers, a means of discrimnating different
maj or biome types with NDVI and ot her AVHRR- based data. (2)
devel op a sinple ecosystem process nodel for each of these biones,
Bl OVE- BGC based on the logic of the current FOREST-BGC, (3) relate
t he seasonal trend of weekly conposite NDVI to vegetation
phenol ogy and tenperature limts to develop a satellite defined
growi ng season for vegetation; and (4) define physiologically
based energy to nass conversion factors for carbon and water for
each bi one.

Qur final core at-launch product will be sinplified,
conpletely satellite driven biome specific nodels for ET and PSN
based on this nodified %DVI logic. These algorithnms will be in
MODI SDI S before launch. W will build these bione specific
satellite driven algorithnms using a famly of sinple ecosystem
process nodels as calibration nodels, collectively called Bl OVE-
BGC, and establish coordination with an existing network of
ecol ogi cal study sites in order to test and validate these
products. Field datasets will then be available for both Bl OVE- BGC
devel opnent and testing, use for algorithm devel opnents of ot her
MODI S Team Menbers, and ultimately be our first test point for
MDI S | and vegetation products upon |aunch. W will use field
sites fromthe National Science Foundation Long- Term Ecol ogi cal
Research network, and devel op d acier National Park as a major
site for intensive validation

OBJECTI VES:
W have defined the foll owi ng near-termobjectives for our
MODI S contract based on the | ong term objectives stated above.
- Organi zation of an ECS ground nonitoring network with
collaborating U.S. and international science agencies.
- Devel op advanced | ogic for |andcover classification using
carbon cycle simulations from Bl OVE- BGC
- Devel op inproved algorithns for estimating LAl and FPAR for
di fferent bione types from AVHRR dat a.
- Devel opnent of a generalized ecosystem process nodel,
Bl OVE-
BG&C, for the simulation of the carbon, water and nitrogen
cycles for different biones.
- Inplenentation of the A obal Ecol ogical Simulation System
( GESSys) .
- Use GESSys to estimate continental net prinmary production
(NPP) and O for the gl obe.
- Begin formal software engineering of our MO S products,
#14
Leaf Area |Index and Fraction Absorbed Photosynthetically
Active Radiation, and Daily Photosynthesis - Annual Net



Primary Production, #16 and 17.

WORK ACCOVPLI SHED:

Qur MODI'S Team now consi sts of SWRunni ng, Team nenber,
E.R Hunt Jr. and R Nemani, Associate Team nenbers, and Joe M
d assy, Software Engineer. The following will be reports on
i ndividual activities during this reporting period.

ACTIVITIES OF SWRunni ng - Team Menber

Al gorithm Theoretical Basis Docunments (ATBDs)

W produced ATBDs for our |eaf area index (LAI) and fraction
absor bed photosynthetically active radiation (FPAR) products, and
our phot osynt hesi s(PSN)-net primary production (NPP) products.
Revi sed docunents were submtted in February, and we partici pated
inthe oral reviewin May 9-11.

1. Organization of an EGCS ground nonitoring network with
collaborating U S. and international science agencies.

ECS- LTER

There has been little progress in witing the ECS-LTER
proposal , however a steering commttee was established by the LTER
Executive Committee to accelerate this project. A neeting is now
schedul ed for 18 August to finalize a proposal draft. | have great
concern that ground validation activity is not adequate to neet
ECS science objectives at this tine.

A obal Terrestrial Gbserving System (GIQs)

SWRunni ng participated in a neeting of the joint d obal
Cimate and 3 obal Terrestrial Coserving System ( GCOS- GTCS)
Terrestrial Cbserving Panel in Arlington, Virginia on June 28-30.
A conceptual structure was planned for a terrestrial observing
systemthat will be very inportant to validating ECS MODLAND
products. A full report of this neeting is being prepared by John
Townshend, Univ of Maryl and.

| GBP Bi ospheric Aspects of the Hydrol ogi c Cycle (BAHC)

The Science Steering Conmttee of BAHC net in Tucson, Arizona
with the | SLSCP Sci ence Panel for coordination of global science
initiatives. SWRis a nenber of both of these conmttees. The
| GBP-BAHC SSC al so nmet in Wallingford, UK July 14-16. a workshop
for designing a network of coordinated trace gas flux towers
globally is schedul ed that has high inportance for ECS MODLAND
product validati on.

BOREAS pr oj ect

W plan for BOREAS to provide us with a wealth of field data
for MODLAND al gorithmtesting and validation. Field neasurenments
of LA, FPAR and NPP are all part of the BOREAS experinent. SWR
host ed a nodel i ng program as part of BOREAS science on February 7-
9, 1994 in Mssoula, Mntana. An outcone of that workshop was an
initial BOREAS nodeling test that will be reported on during a
nmeeting during IFG2 on July 23-24 in Prince Al bert,

Saskat chewan.

2. A Journal article summarizing the products planned by MODLAND
during the ECS era.
The MCDLAND nmanuscript is in press with the International



Journal of Renobte Sensing.

3. Devel op advanced | ogic for | andcover classification using
carbon cycle sinmulations from Bl OVE- BGC

SWR i ntroduced a new | ogic for global vegetation cover
classification, first published in Arbio, in February 1994 as part
of a special issue fromthe | GBP-SAC neeting in Ensenada, Mexi co.
A rel ated manuscript was submtted for the I SLSCP Speci al |ssue of
Renot e Sensing of Environnent. | presented these ideas at the
| &BP-DI'S Wrkshop on a "Strategy for a Fast-track 1-km d oba
Land- cover classification"” in Las Vegas in February 23-24. | GBP-
DS and MODLAND are now planning to use a refinement of this
classification for global initial vegetation classification for
bi ospheric nodeling activities.

R Nemani is devel opi ng an autonmated gl obal inplenentation
schene for this vegetation classification, see his report bel ow

PRESENTATI ONS ( SWR)

Runni ng, SW "Representing vegetation in global biogeochem cal
nodel s" d obal Change Lecture Series, University of Arizona,
January 19.

Runni ng, SW "Bi ospheric nodeling in the ECS era" ECS | Ws Meet i ng,
San Antoni o, Texas. January 11-13

Runni ng, SW "Measured hunman inpacts on the gl obal hydrol ogic
budget” US d obal Change Research Program Wrkshop on Earth
Systens Model i ng, Washi ngton, DC. My 1-4.

Running, SW "Miltiple scal e regional hydrol ogi c nodel i ng" Goddard
Space Flight Center, My 5.

MEETI NGS ATTENDED ( SWR)
ECS- 1 W5 Meeting, San Antoni o, January
| GBP-DI S Land Cover Meeting, Las Vegas, February
| GBP- BAHC Meeting, Tucson, March
| SLSCP Meeting, Tucson, March
USGCRP Meeti ng, Wash, DC May
ECS- MODI S Meeting, My
O ES Meeting, Wash, DC June
WCRP GCOS- GTOS Meeting, Wash, DC June
| GBP- BAHC Meeting, Wallingford, UK July

PUBLI CATI ONS ( SWR)

Running, S.W, C Justice, V. Salononson, D. Hall, J. Barker, Y.
Kauf mann, A Strahler, A Huete, J.-P. Muller, V. Vanderbilt,
Z. M Wan, P. Teillet, and D. Carnegie. 1994. Terrestrial
renote sensing science and algorithns planned for ECS/ MODI S
International Journal of Renote Sensing (in press).

Running, S.W, Loveland, T.R, and L.L. Pierce. 1994. A renvote
sensi ng based vegetation classification logic for use in
gl obal bi ochem cal nodels. Anbio 23:77-81



Running, S W, T.R Loveland, L.L. Pierce, & ER Hunt, Jr. 1994.
A renote sensing based vegetation classification logic for
gl obal |and cover anal ysis. Renbte Sensing of Environment (in
pr ess).

ACTIVITIES OF E. R Hunt, Assoc Team Menber
oj ectives (ERH)

My principal objectives were 1) Revisions of the A gorithm
Techni cal Basi s Docunent, 2) continued devel opnment and testing of
a general i zed ecosystem process nodel, BIQOVE-BGC, and 3) exam ne
the utility of synthetic aperature radar data as a neans of
renotely sensing ecosystem nodel paraneters.

Wor k Acconpl i shed

Al gorithm Techni cal Basis Docunent (ATBD)

The primary task acconplished over the |last six nonths was
the final revisions to Al gorithm Techni cal Basis Docunent of MODI S
products daily Net Photosynthesis (PSN, MODIS product # 17) and
annual Net Primary Productivity (NPP, MOD S product # 16). W
proposed two alternative algorithns depending on the availability
of ancillary climatic data to ECSDI S

The first algorithmis to use daily climatic data
representing a large region and our nodel, BIQOVE-BGC, to estinmate
t he conversion efficiency of photosynthetically active radiation
(PAR, MJ/nR) to dry matter (O g/ M). The MDD S Vegetation | ndex
(MVI) would be used to estinate the fraction of PARthat is
intercepted by vegetation, and with ancillary PAR data, average
daily PSN over each conpositing period would be estimated for each
| and cover type in the region by the product (O~ MI ~ PAR). NPP
woul d be estimated as the sumof PSN for all conpositing periods
times the nunber of days per conpositing period. W have tested
this algorithmusing data for the United States and found it to be
superior to using a constant O for each |and cover type. W have
obtai ned global daily climate data gridded at 1 latitude by 1
| ongi tude for 1987 from Steve Pi per (Scripps Cceanographic
Institute) and longer-termdata from sel ected stations around the
world fromNOAA to define these climatic regions for this
al gorithm

If the climatic data are not avail able, we proposed a second
al gorithm based on MODI' S dayti me and nighttime surface tenperature
data products. Daytinme and nighttinme surface tenperatures may be
used to estinmate average daily tenperature, whereas nighttine
surface tenperature alone nay be used to estimate the daytine
average relative humdity. Moreover, the slope of daytime surface
tenperature and M is related to avail able soil noisture. These
vari abl es woul d be used as a series of nodifiers on a maxi num O
for each | andcover type. The AM equator crossing tine of MDD S may
present sone problens, so nore work is required devel oping this
second algorithm However, other MODI'S data products woul d be
used to replace the daily climatic data, naking the data flow
consi derably | ess conplicated.

W have received sonme of the ATBD reviews and are consi dering
t he questions raised.



Devel opnment and Testing of Bl QvE- BGC

Bl OVE- B&C (for Bi oGeochem cal Cycles) was nodified into a
gl obal nodel of Net Ecosystem Exchange (NEE) of CQ2 incorporating
the 7 land cover types defined by Running et al. (1994). The
out puts of this nodel were used in two different studies, one
gl obal using a resolution of 1 latitude by 1 |longitude grid
cells of the land surface with C. David Keeling and Steven Pi per,
and the other at 10 kmresolution for the VEVMAP nodel conpari son.
W are attenpting to validate the output of global version by
conparing nodel outputs with the nonthly atnospheric CO2
concetrations neasured at Mauna Loa and other stations around the
world. A manuscript is currently be prepared on this work.

Qur current task in developing BIOVE-BGC is to have different
users run the nodel to find problens with the code. Two
manuscri pts docunenti ng Bl OVE- BGC and presenting validation data
are being edited for subm ssion to peer-reviewed journals based on
work done for the First | SLSCP Field Experinment (FIFE) and for
nitrogen-limted forest stands in Newf oundl and and New Brunswi ck,
Canada. Figure 1 presents some conpari sons between data and
sinmul ations for the FIFE experinment; these conparisons are
i mportant by showi ng BIOVE-BGC i s indeed a general ecosystem
nodel. W are currently nodifying BIOVE-BGC s soil water routine
and input files for a conparison of nodels for the BOReal
Ecosyst em At nosphere Study ( BOREAS).

Synergi smof Optical with Synthetic Aperature Radar (SAR)
Dat a

E. Raynond Hunt along with coll eagues at the University of
Cal gary and the Canadi an Forest Service are studying the synergi sm
of optical and SAR data for rempbtely sensing PSN and NPP. Wereas
there will not be an ECS SAR as originally planned, other SAR
m ssions or satellites may provide estimates of woody bionass,
whi ch could be stored in ECSDIS. One paper was published fromthis
work, and one is in review

Cak Ridge National Laboratory Distributed Active Archive
Cent er

E. Raynond Hunt attended the Cak Ri dge National Laboratory
Data Active Archive Center (ORNL DAAC) User's Wrking G oup
nmeeting in March, 1994. The charge to the ORNL DAAC is to handl e
t he bi ogeochem cal data for ECSDI'S, which will be inportant for
validating MODIS | and data products, such as PSN and NPP. ORNL
DAAC wi Il be archiving the FIFE, BOREAS, O egon Transect
Terrrestrial Ecosystem Research (OITER), and ot her NASA
experimental data sets.

Antici pated Future Actions (ERH)

ERH has agreed to test the data information system software for
the ORNL DAAC. This would give our group early and i nportant
experience with VO of ECSD S.

ERH wi || conpare renotely sensed NPP with nmeasured NPP for 300
deci duous and coni ferous forest stands in New Brunsw ck,
Canada. JERS-1 SAR data will be collected next year for



i ncorporation to determne if our renotel y-sensed estinmates
of NPP are inproved with the inclusion of woody bionass.

Present ati ons

Hunt, E R, Jr., 1994. Ceneralization of a conifer ecosystem nodel
to other ecosystens, Bl OVE-BGC. Application to | ocal and
gl obal carbon budgets. Invited semnar to the Appal achi an
Envi ronnment al Laboratory, Frostburg, MD.

MEETI NGS ATTENDED Jan - July 1994

Cak Ridge National Laboratory Distributed Active Archive Center
(ORNL DAAC) User Working Goup Meeting March 21-22, 1994

Cak Ri dge National Laboratory Conference on 3 obal Change, March
28-31, 1994

PUBLI CATI ONS

Ryan, MG, ER Hunt Jr., RE MMirtrie, GI1. egren, J.D. Aber,
A.D. Friend, E.B. Rastetter, W J. Parton, R J. Raison, and
S. Linder. 1994. Conparing nodels of ecosystem function for
coni ferous forests. |. Mdel description and validation. In
SCOPE Vol une "Effects of Cimate Change on Production and
Deconposition in Coniferous Forests and Gasslands", edited
by J M Mlillo, GI. égren, and A Breyneyer. (in press).

Ryan, MG, RE MMrtrie, GI. égren, ER Hunt Jr., J.D. Aber,
A D. Friend, E. B. Rastetter, and WJ.Parton. 1994. Conparing
nodel s of ecosystem function for coniferous forests. |II.
Predi ctions of response to changes in atnospheric [CQ2] and
climate. In SCOPE Vol unme "Effects of dinmate Change on
Producti on and Deconposition in Coniferous Forests and
G asslands", edited by JJ M Mlillo, GI1. egren, and A
Breynmeyer. (in press)

Hunt, E. Raynond, Jr. 1994. Rel ationshi p between woody bi onass and
PAR conversion efficiency for estimating net primary
production from NDVI. International Journal of Renote Sensing
15: 1725- 1730.

Franklin, S. E, M B. Lavigne, B. A Wlson, E R Hunt, Jr.
1994. Enpirical relations between balsamfir (Abies
bal sanea) forest stand conditions and ERS-1 SAR data in
west ern Newf oundl and. Canadi an Journal of Renote Sensing
20: 124-130.

Krenmer, R G, EE R Hunt, Jr., S. W Running, and J. C. Coughl an.
1994. Sinulating vegetational and hydrol ogi c responses to
natural climatic variation and GCM predicted climatic change
in asem-arid ecosystemin Washington, U S A Journal of
Arid Environnents (in press).

Franklin, S. E, M B. Lavigne, E R Hunt, B. A Wlson, D R
Peddle, G J. McDermd, and P. T. Gles. In review.



Topogr aphi ¢ dependence of synthetic aperature radar inmagary.
| EEE Transactions on Ceosci ence and Renote Sensing.

Zheng, D., S W Running & E R Hunt, Jr. In review Prediction of
avai l abl e soil water capacity based on topographic anal ysis
for regional applications. Landscape Ecol ogy.

Waring, RH, J.B. Way, ER Hunt, Jr., L. Mrrisey, R Oen, J.
Ranson, & J.Wishanpel. In review. Renote sensing w th radar
i n ecosystem studi es. Bi osci ence

ACTIVITIES CF R Nemani, Assoc Team Menber

OBJECTI VES

M/ objectives were to 1) finalize ATBDs for LAl and FPAR
products, 2) continue devel opment and testing of an automated
i npl enentation of our land cover classification logic, 3) global
NPP sinul ations and 4) estimation of global |and cover change and
its inpacts on climte and carbon cycl es.

Wor k Acconpl i shed

Al gorithm Theoretical Basis Docunent (ATBD)

Over the last six nonths, ATBDs for MODI S products # 14 (Leaf
Area I ndex) and # 15 (FPAR) were finalized and submtted for
review. We proposed to use the 3-D radiative transfer nodel of
M/neni to generate a | ook-up-table (LUT) of LAl and FPAR for
various conbi nati ons of LA, background, |and cover type and sun-
sensor geonetry. Mdis Vegetation Index (M) values will be used
in conjunction with our LUT to obtain LAl and FPAR val ues for each
pi xel .

Land cover classification

A sinple renote sensing based | and cover classification
schene was devel oped for regional to global applications. The
classification scheme requires multi-tenporal observations of
surface tenperature, Red and NIR The logic for separating various
| and cover classes based on thresholds is given in Fig 2.
Prelimnary results fromtests over contermnous U S are quite
promsing (Fig 3).

d obal NPP simul ati ons

W used a d obal Ecosystem Sinmul ati on System (CGESSys, Fig 4)
to estimate the spatial and tenporal patterns of gl obal net
primary production. Key features of the systemare, a process
based ecosystem nodel, BI OVE-BGC, use of renotely sensed data for
paraneterizing | eaf area index of vegetation and gridded daily
climate data. Figure 5 shows spatial patterns of our simulated
gl obal NPP during 1987.

d obal |and cover change

Recent GCM simul ations indicate that changes in global |and
cover could be as inportant as the increase in atnospheric
greenhouse gases. W devel oped a net hodol ogy to detect changes in
| and cover frompre-agricultural tines as a function of bionme type
and | eaf area index. Leaf area index of potential and actua



veget ati on were conput ed usi ng bi ogeographi c principles and
satellite data respectively. Figure 6 shows dramatic changes in

| and cover as a result of deforestation and agricul ture expansion.
VW will be using these two LAl nmaps for gl obal biospheric change
detection analysis in the com ng nonths.

Meet i ngs Attended

Test and eval uati on of the USGS 1-km AVHRR- Land cover
characteristics data for the contermnous U S: Results and
recommendati ons. ERCS Data Center, April 18-20, 1994.

MODI S Sci ence Team neeting, May 4-6. NASA CGoddard

| GBP-DI S/ GCTE/ GAI M d obal NPP nodel interconparision neeting, July
5-8, Potsdam GCermany.

Publ i cati ons

Ford, R, S. Running and R Nemani. 1994. Large scale terrestrial
ecosyst em nodel i ng. | EEE Conput ati onal Science and
Engi neering (in press).

Present ati ons
Land cover classification using Red, NNR and TIR AVHRR Data', ERCS
Data Center, Sioux Falls, SD.

Spatial and tenporal patterns of global net primary production
during 1987', 1GBP-D S/ GAl M CCTE neeting at Pot sdam GCer many.

On-going Activities

LAl and FPAR Products

The 3-D RT code is being re-witten to optimze the conputer
resources as the LUT generation requires a | arge nunber of
sinmulations. This is being done with Dr. Ranga Myeneni from NASA
CGoddard Space Flight Center

Land cover classification

The generality of our logic is being tested with AVHRR dat a
col l ected over various climte and vegetation conditions around
the gl obe. This work is being pursued in collaboration with Dr.
Strahler (U of Boston), Dr. Eric Lanmbin (JRC, Ispra) and Tom
Lovel and (ERCS Data Center).

d obal NPP Estimation

As a result of the Potsdam neeting on nodel inter-conparison
a standard dat abase for vegetation, soil and clinmate are being
devel oped so that results fromvarious nodels could be conpared
agai nst each other as well as with neasured NPP observations. W
will be participating in this global NPP anal ysis.

d obal |and cover change

W will start analyzing the inpacts of changes in | and cover
on wat er and carbon cycl es using GESSys in nanuscripts being
witten this fall.

ACTIVITIES OF J. M GLASSY, Software Engi neer



Sunmmary of Work Acconpli shed
Progress has been made in a nunber of MODIS software

devel opnent areas from January 1994 to July 1994. These
acconpl i shnent s i ncl ude:

1)

2)
3)

4)

1)

2)

Assi gnnent of Univ. Montana SCF Director of MODI'S Software
Devel oprent

Software related ATBD Activities

NASA MODI S Proj ect contacts and signup onto officia
electronic mailing lists

PGS Tool kit 2 v. 1.01 build on I BM RS/ 6000 Al X pl atform

Acconpl i shmrents in each of the above areas are described in
detai |l bel ow

A director of software engineering (Joseph d assy) has been
hired as of June 1, 1994 to act as a University of Montana
SCF software devel oprent liason to NASA with responsibility
to oversee the devel opnent of the University of Mntana

Sci ence Conputing Facility (SCF) NASA MDD S software

al gorithmdeliverables. Joe will be involved with nany
phases of the software devel opnent effort, including design
and coding, algorithmanalysis, testing, docunentation, as
well as integration of UM SCF | egacy codes as necessary into
intermediate and final ECSDIS MODI S del i ver abl es.

Sof t war e devel opnent ATBD Activities for MDD S Data Products.

a) Initial conpute |oad estimates for the foll owi ng Univ.
Mont ana SCF al gorithns have been prepared and submtted
to the SDST: (Data Product MODI S #15 (FPAR LAI), and
MODI S #17 (Veg,NPP). Note that MODIS # 16 (ET and
surface resistance) product has now been classified as a
post -l aunch product, and so no specific ATBD on this has
been prepared at this tine.

b) Local conpute hardware/ software pl anni ng and
i mpl enentation is progressing as per the original UM
MODIS SCF plan. In addition to our current Al X
wor kstation cluster, an order is now pending for a fully
equi pped | BM RS/ 6000 41W Power PC based workstation to
serve the specific needs of MODI'S al gorithm software
devel opnent, testing, and docunmentation. Ofice
aut omati on applications and sone software devel opnent
tasks will be perforned on a fully equi pped Pentium P-90
based m croconputer we're now awaiting delivery of.

C) Wrk is progressing on the devel opnent of the prototype
algorithmsoftware for both MODI S product deliverables.
The MODI S #15 FPAR LAl product will be inplenmented via a
pre-conput ed | ookup table strategy, and we are currently
wor ki ng on the design of a nock-up LUT for this product.



The at -l aunch NPP data product algorithmrelies on our
Bl OVE- B&C nodel (| egacy code), so we are currently
focusing on the design and inplenmentation issues
involved in mgrating these codes into the ECSDI S/ MDD S
processi ng stream

3) A nunber of NASA MODI S project contacts have been
established, and initiation into EOSDI S/MXDI S i nformati on and
docunent disperal facilities has begun. Specifically, the UM
sof tware engi neering director has :

a) obt ai ned from Jani ne Harri son and Bar bara Conboy
updated MODI S personnel lists, and Mail and Phone lists
in both hard copy and digital formats. Joe should now
be on all relevant agency and contractor lists to
directly receive email pertinent to software devel opnent
activities.

b) connected to and eval uated the operation of both the
ECSDI S WAWV Mosaic v. 2.x and MODI S MODARCH ( EFS)
software facilities for MOD'S and ECSDI S i nformati on
di spersal and retrieval. The MODARCH EFS software has
been eval uated on both the PC and | BM Al X RS/ 6000
platforms; the newer EFS rel ease will be eval uated as
soon as it is received.

C) ordered, received, and eval uated the Adobe Acrobat
reader software for Mcrosoft Wndows 3.1. W plan to
i mpl enent the Adobe Acrobot reader on the I BM Al X
RS/ 6000 platformas soon as it is nade avail able to us.

4) PGS Tool kit 2 V. 1.01 test build on the Univ Montana SCF | BM
Al X RS/ 6000 pl atform

A full test build of the Production Generation System
toolkit 2 version 1.01 has been successfully perforned on the
Univ. of Montana SCF RS/ 6000 platform The build went very
cleanly under the AIX 3.2 xlc (ANSI O and xIf (Fortran 77)
conpiler suite, and no significant platformspecific errors
or warni ngs were encountered with this test build. Standard
PGS 2 v.1.01 toolkit binary libraries were built, and tests
on the individual PGS calls relevant to our algorithm

devel opnent have begun. New versions of the PGS |ibraries
will be built locally as new revision |evels are made

avai |l abl e to us by NASA

Fi gure Capti ons

Figure 1. Conparison of simulated and neasured A) daily
evapotranspiration, B) soil noisture content, and C) daily net
ecosyst em exchange of carbon for the First | SLSCP Field Experinent
(FIFE). The neasured evapotranspiration and net ecosystem
exchange data were obtained by Sashi Verna at Station 16 using
eddy flux correlation instrunmentation and soil noisture was
nmeasured using a neutron probe to a depth of 1.4 m



Figure 2. Flowhart of our global |and cover classification |ogic
showi ng the inputs and various thresholds applied to differentiate
anong the major |and cover classes. (gs refers to grow ng season).

Figure 3. Land cover map of the conterm nous U. S generated from
our sinple and conpletely renote sensing based | ogi c using

USGS/ ERCS 1991 AVHRR 1 kmdata. A conparative test of our results
with those of Loveland et al (1991) derived using extensive
ancillary information showed good agreenent.

Figure 4. A schematic di agram showi ng simul ati on nodel s, vari ous
i nputs and data sources used to conmpute and nap daily carbon and
wat er fluxes at gl obal scal es.

Figure 5. dobal annual net primary production during 1987,
conputed at 1x1 degree resol ution using observed daily clinmte and
satellite data.

Figure 6. Changes in global |and cover shown as differences in
| eaf area index frompre-agricultural tinmes. Based on 1987 AVHRR
dat a



