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Activities of Team Menber S. W Runni ng
Meeti ngs Attended:

ECS SEC neeting, Chicago Airport, Sept. 8, 1995.
d obal land cover algorithns fromsatellite data, Polson, MI. Sept 5-8.
Ecol ogi cal Society of Anerica Meeting, Snowbird, Utah. Jul 30-Aug 4, 1995;
Running, S.W - A vegetation classification |ogic based on renote sensing
for use in gl obal biogeochem cal nopdels.
Nemani, R and S.W Running - d obal vegetation changes fromsatellite
dat a.
Hunt, EER, Jr., S.C. Piper, R Nemani, S.W Running, and C. D. Keeling -
d obal net primary producti on and heterotrophic resporation for 1987.
Rollins, MG and EER Hunt, Jr. - Conparing sinulated and neasured H20O and
CO2 fluxes spatially over the 15-km by 15km FIFE site.
| GBP- d obal Analysis and Interpretation Mdels, Garm sch, Germany. Sept 28-30,
1995; Churkina, G and S.W Running - Testing the assunption of water bal ance
limts controlling global NPP fromthe Potsdam 95 nodel inter-conparison.

Publ i cati ons:

Hunt, EER, Jr., S.C. Piper, R Nemani, C.D. Keeling, RD. Oto, and SSW
Runni ng. 1995. d obal Net Carbon Exchange and Intra-Annual At nospheric CO,
Concentrations Predicted by an Ecosystem Process Mddel and Three- D nensi onal
At nospheric Transport Mdel. (submtted)

Activities of Associate Team Menber R R Nemani

Publ i cati ons:

Nemani, R R, and S.W Running. 1995a. Satellite nonitoring of global |and
cover change and their inmpact on climate. dimatic change (in press).

Nemani, R R, and S.W Running. 1995b. Inplenentation of a hierarchical
gl obal biome classification in biospheric nodels. Journal of vegetation science
(in press).

Nemani, R R, S W Running and R A Piel ke. 1995c. d obal vegetation cover
changes from coarse resolution satellite data. Journal of Geophysical Research
(in press).

Nemani, R R, and S.W Running. 1995d. Land cover classification using
nmulti-tenporal red, nir and thernmal-ir AVHRR data. Ecol ogical applications (in
press).

Meet i ngs:
MODLAND neeti ng, Boston, July
d obal land cover algorithns fromsatellite data, Polson, Montana, Sept 6-9.

Present ati ons:
MODI S LAI/ FPAR al gorithminpl ementation details, MODLAND neeting, Boston,
July.



Land cover classification conpatible with radiative transfer theory, d oba
| and cover neeting, Polson, Mntana, Sept 6-9.

MODI S Sci ence

-Revised and submitted MODIS PSN NPP al gorithm

-An extensive analysis of the influence of canopy structural/optical
properties on spectral reflectance was conducted using a 3-D radi ative transfer
nodel . This analysis helped us to identify six vegetation canopies that are
significantly different fromeach other. These are shrubs, grass/cereal crops,
br oadl eaf crops, broadl eaf forests, needle forests and savanna.

-A prototype of global |and cover classification schene is devel oped using
red, nir and thermal-ir data to derive the above six cl asses. The schene is
i mpl enent ed usi ng AVHRR Pat hfi nder, 8 km gl obal data.

-A prototype version of our Look-Up-Table for LAI/FPAR was produced for
gl obal grasslands. The approach is bei ng extended for other biones.

- To ensure reliabel estinates from FPAR/ LAl algorithm (in cases where LUT
searches fail), backup algorithns are bei ng devel oped based on VI produced from
MODI S

-d obal Ecosystem Sinul ati on System was used to conpute and nmap net primary
producti on and heterotrophic respiration at 0.5x0.5 resolution. The results from
this anal ysis are bei ng conpared agai nst results fromother nodels and
observati ons.

Activities for Engineer Joe Q assy

My principal objectives during this time period were to 1) devel op a ECS
Producti on Generation System (PGS) conpliant software interface fromout MOD S-
Uni v. Montana (MUM APl software to the System Message Facility (SMF) nandated
for use by all Science Conputer Facility (SCF) devel opers. 2) incorporate the
new SMF integration into the MOD15 and MOD17 al gorithm codes, and 3) continue
primary software devel opnent on the MOD17 al gorithmcodes. 1In addition to these
maj or task areas, we continued to devel op our |ocal SCF conpute facility,
designing a large scale, automated archive subsystem for routine SCF wi de data
archive

MODI S Wor k:

MODI S UM SCF Conpute Ring Infrastructure

-A large scale, high performance autonmated data archive subsystem was
designed during this period, and is currently on order. This SCF hardware
subsystem centers around an automated Exabyte-440 streaming tape archive with a
40 cartridge jukebox, with each cartridge capable of storing 14G  The archive
subsystemwi || be controlled using Legato archive software, running on a
dedi cat ed workstation serving as archive tender

-During the July to Cctober 1995 tineframe, the NASA ECS PGS Tool kit version 5.0
was retrieved, built, and tested at our SCF. Wrk continues on the software

i nterface between the NCSA and MAPI HDF software inplenentation and our product

| evel al gorithm codes.

FPAR/ LAl Product

-Starting with the latest iteration of MOD15 codes reviewed by the SDST
Software Transfer and Integration Team (STI G, the next generation of these
codes was devel oped.



This new generation (v. 0.98) of MOD15 codes supports a fully
integrated PGS SMF interface to the MUM APl underlying all our algorithm
sof tware products.

| nprovenents at the science level to the MOD15 codes i ncl uded
i mpl enentation of a new two stage probe of the FPAR, LAl |ookup table (LUT)
procedure based on a root nean squared error (RVSE) threshold criteria. The new
schene enploys a fault tolerant fallback al gorithmwhere FPAR and LAl pixel are
conputed using enpircally derived pol ynom al s.

PSN/ NPP Pr oduct

-Wrk on the MOD17 al gorithm focused on devel opnent of a proxy daily
surface climtol ogy dataset for use in software devel opnent and test. A full
two year sequence of daily data resolved to 2.81 degrees geographic resolution
has now been assenbled. Front end software to pre-process the raw 6 hour
timestep clinmatol ogy data streaminto a daily tinestep dataset is underway.
Wrk is also progressing rapidly on finalizing the values nmaki ng up the bione
properties | ookup table (BPLUT) used within the core PSN, NPP al gorithm
Lastly, the Quality Assurance (Q A) scoring nethods used within the PSN, NPP
al gori thm have been revi ewed and refined.

ON GO NG ACTI VI TI ES:
MODI S UM SCF Conpute Ring Infrastructure

-Further core additions to our SCF Conpute Ring have been planned and are
now awai ting resol ution of the 1995 operating budget for our SCF. M nor
upgrades planned will include CPU upgrades to the Power PC 604 chip in our Power
PC 601 cl ass workstations, as well as a mmjor expansion of the fixed disk
capacity on the central |BM Mddel 589H Univ. of Mntana conmpute server. Upon
arrival of the 1995 funding allotnent, the network facility will be upgraded via
installation of a Catal yst 5000 network nanager.

MOD15 ( FPAR, LAl ) and MOD17 Al gorithms

-The major short termgoal continues to be refining the MODL5 and MOD17
algorithmcodes in anticipation of a final beta delivery in the Cctober-Novenber
1995 tinefrane.



