SEMI-ANNUAL REPORT

NASA CONTRACT NAS 5-31368

For
MODIS Team Member: Steven W. Running
Assoc. Team Member: Ramakrishna R. Nemani
Software Engineer: Petr VVotava
Subcontracted Programmer: Joe Glassy

15 July, 2002

OBJECTIVES:
We have defined the following near-term objectives for our MODIS contract:

- Test software for our MODIS products, #15 Leaf Area Index and Fraction Absorbed
Photosynthetically Active Radiation, #16 Evapotranspiration from land surface, and
#17 Daily Photosynthesis Annual Net Primary Production as MODAPS processing
delivers global datasets.

- Deliver at launch software for the Aqua MODIS sensor, for MOD 15, MOD 17 and
the new MOD 16, Surface Evaporation Index

- Develop MODIS applications products for national natural resource management.

- Organization of a validation effort using AMERIFLUX fluxnet sites to correlate and
test the MODIS derived LAI and Net Primary Production.

The NTSG lab currently employs:
Dr. Steven Running, Director and Professor,
Dr. Ramakrishna Nemani, Research Assoc. Professor
Dr. John Kimball, Research Assistant Professor
Dr. Sinkyu Kang, Postdoctoral Research Associate
Dr. Maosheng Zhao, Postdoctoral Research Associate
Dr. Swarna Reddy, Research Associate
Mr. Petr Votava, Software Engineer
Mr. Chad Bowker, Programmer
Mr. Andrew Neuschwander, Programmer/Sys Admin
Mr. Saxon Holbrook, Computer Systems Engineer
Mr. Matt Reeves, PhD student
Mr. W. Matt Jolly, PhD student
Ms. Pat Andrews, PhD student



Ms. Rachel Loehman, PhD student
Ms. Cristina Milesi, PhD student

Ms. Ann Radil, PhD student

Ms. Divya Tipparaju, MS Student
Ms. Alana Oakins, Research Assistant
Ms. Youngee Cho, Office Manager

All of these members contribute to certain aspects of our MODIS work.

EOS-IWG

| participated in a number of projects to develop both MODLAND, and more generally EOS
Land product validation. These projects are in many ways interrelated, and their efficiency is
maximized by regular coordination. Following are brief summaries of current activity for:

BIGFOOT = a field ecological measurement program in the US
FLUXNET = a global array of CO, and H,O flux towers
GTOS-NPP = a global program related to BIGFOOT for GTOS

BIGFOOT

The BigFoot project grew from a workshop held in 1996, which was attended by ecologists and
scientists of related disciplines, primarily from the Long Term Ecological Research (LTER)
Network. The purpose was to explore validation protocols and scaling issues that would lead to
an improved understanding of several MODLand products. The BigFoot field sites are also EOS
Land Validation Core Sites and are part of the FLUXNET program. The sites have active science
programs concentrating on CO2, water vapor, and energy exchange using flux tower
measurements. The "footprint™ over which gas flux data are collected varies, but is roughly 1 km
or less. For the BigFoot analysis, this footprint will be extended to 25 km2 to include multiple 1
km MODIS cells, hence the project name. BigFoot investigators will focus on validation of the
MODLand land cover, LAI, FPAR, and NPP products. We will develop fine grain (25 m
resolution) surfaces of land cover, LAI, FPAR, and NPP, aggregate these to 1 km resolution,
then assess the similarities and differences between these surfaces and the MODLand products.

http://www.fsl.orst.edu/larse/bigfoot/overview.html

| attended the BIGFOOT annual project meeting at Sevilleta LTER in March 2002.
FLUXNET

The FLUXNET program is maturing rapidly as the cornerstone of EOS Land validation, website
at:

http://daacl.ESD.ORNL.Gov/FLUXNET/.




There are now 120 sites globally, and substantial international coordination. We inaugurated the
RealTime flux validation activity with the active participation of ORNL. The following text from
the Ameriflux website explains the project, found at:

http://cdiac.esd.ornl.gov/programs/ameriflux/Model Evaluation/index.html

Model Evaluation Using AmeriFlux Data

One of the ongoing justifications for the AmeriFlux network is the opportunity to use the
measurements to test both satellite data and model simulations. Commencing October 2000 the
Carbon Dioxide Information Analysis Center (CDIAC) began posting weekly
micrometeorological data from participating AmeriFlux sites for an evaluation exercise initiated
by Dr. Steve Running (Numerical Terradynamic Simulation Group (NTSG) at the University of
Montana). During this exercise participating AmeriFlux sites will provide canopy-top,
micrometeorological data every week for use by numerous models including NTSG's BIOME-
BGC model. In return, site-specific daily evapotranspiration, GPP, NEE, and NPP model output
and weekly MODIS-derived NPP values will be posted weekly for comparison by participating
AmeriFlux scientists to their own productivity estimates. Other modeling teams are welcome to
participate but must be willing to provide site-specific, daily ET, GPP, NEE, and NEP
computations each week to CDIAC for use by participating AmeriFlux groups.

| attended the Asiaflux annual meeting in JeJu , South Korea in January 2002.

MODIS International Workshops

NTSG hosted two major international workshops in the last 6 months, summaries are
included here.
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Wednesday, June 26

6:30 — 7:30 p.m.

7:30

Thursday, June 27
7:15-8:30 a.m.

8:45-9:15a.m.

9:30-11:45 a.m.

E MANSFIELD
P PACERE RETREATS

The

Fifth Mansfield Pacific Retreat: June 26-29, 2002

Melting Mountains:
Climate Change in the Asia Pacific Region

Airport arrivals to the Kalispell/Glacier (FCA) Airport, shuttles to Retreat hotels.
Daytime recreation, shopping and relaxation in Bigfork village near Retreat center
Lodging and registration at Marina Cay Resort and Mountain Lake Lodge

Cocktail Hour at Mountain Lake Lodge

Opening Banquet at Mountain Lake Lodge

Affairs

Welcome Remarks:
Ms. Joanna R. Shelton: Director (Interim), Mansfield Center
Mr. L. Gordon Flake: Executive Director, Mansfield Center for Pacific

Distinguished Comments:

His Excellency Yang Jiechi: Ambassador of the People’s Republic of China
to the United States of America, Washington D.C.

Entertainment
Mr. Jack Gladstone (Member Blackfeet Indian tribe, Montana)

Breakfast At Marina Cay Resort and Conference Center and Mountain Lake Lodge

Setting the Stage: Beyond Kyoto

Mr. Elliot Diringer: Director, International Strategies, Pew Center on
Global Climate Change; Former Deputy Assistant to the President and
Deputy Press Secretary, The White House; Former Policy Advisor and
Director of Communications, Council on Environmental Quality

Opening Session at Marina Cay Resort and Conference Center

Session 1 at Marina Cay Resort and Conference Center
“Melting Mountains: Urban Zones, Protected Lands and the Climate Connection”

Moderator: Mr. L. Gordon Flake: Executive Director, Mansfield Center
for Pacific Affairs

Dr. Nancy Kete, Director, Climate, Energy and Pollution Program, World
Resources Institute: former Deputy Director, Office of Atmospheric
Programs, U.S. E.P.A.

Dr. Lisa Graumlich: Director, Mountain Research Center, Montana State
University, former Deputy Director, Biosphere 11 Center

Dr. Liu Shirong: Director, Forest Ecology and Research Bureau, Chinese
Academy of Forestry



12:15-1:00 p.m.

1:00-2:00

2:15-4:30

P.M.

Friday, June 28

7:00 — 8:00 a.m.

8:15-9:45

10:00

Mr. Aichi Kazuo: Director General, Global Environmental Action, Tokyo,
Former Minister of State, Environment Agency, Japan

Mr. Thomas Jorling: Vice President of Environmental Health and Safety,
International Paper

Lunch at Marina Cay Resort and Conference Center

Presentation #1

“The Science of Climate”
Dr. Charles D. Keeling: Professor of Oceanography, Scripps Institution of
Oceanography
Dr. Tom Wigley: Senior Scientist, National Center for Atmospheric
Research

Session 2 at Marina Cay Resort and Conference Center
“Common Solutions: Industry, Technology and the Future of Climate
Change”

Moderator: Dr. Philip West: Mansfield Professor of Modern Asian Affairs
Mr. Elliot Roseman: Principal, ICF Consulting

Mr. Takahashi Hideo: Director, Environment, Science & Technology
Bureau, Keidanren — Japan Federation of Economic Organizations, Tokyo
Ms. Judith Bayer: Director, Environmental Government Affairs, United
Technologies

Mr. Robert Prolman: Director: International Environmental Affairs,
Weyerhaeuser

Free time. Participants may choose to dine at the location of their choice in Bigfork
Montana. Village restaurants are within walking distance of the Retreat Center /
Marina Cay Hotel. Shuttles will be provided for guests staying at the Mountain Lake
Lodge.

Breakfast At Marina Cay Resort and Conference Center and the Mountain Lake
Lodge.

Session 3 at Marina Cay Resort and Conference Center
“The Road to India: Leading Multilateral Issues for COP8”

Moderator: Ambassador Mark Johnson (ret.): Adjunct Mansfield
Professor

Dr. Morishima Akio: Chairman of the Board, Institute for Global
Environmental Strategies

Dr. Lee, Sang Gon: President, Korea Energy Economics Institute

Mr. Gao Feng: Deputy Director General, Department of Treaties and Law,
Ministry of Foreign Affairs

Mr. Daniel Reifsnyder: Director: Office of Global Change, Bureau of
Oceans and International Environmental and Scientific Affairs, US State
Department

Departure for Glacier National Park, West Glacier, and Logan Pass (via Going-
To-The-Sun Highway) Guided transportation by Sun Tours



11:00

11:45-1:00 p.m.

1:00 - 4:00

4:00-6:00

7:00 -9:30

Saturday, June 29
7:30-8:30 a.m.

8:45-9:30

9:45-12:15

12:30 -1:30 p.m.
1:30-5:30

5:30-6:30

Presentation #2 at Glacier National Park Community Center, West Glacier
“Where Have All the Glaciers Gone?”
Dr. Dan Fagre: Research Ecologist
U.S. Dept of the Interior / U.S. Geological Survey

Lunch and continued travel through Glacier Park to Logan Pass

Hiking at Logan Pass (Hidden Lake) and additional sightseeing locations

Return travel from Glacier National Park to Marina Cay Resort & Mountain Lake
Lodge

Western BBQ at the Marina Cay Resort
Welcome Comments
Mme. Li Xiaolin: Vice President, Chinese Peoples Association for
Friendship with Foreign Countries
Pete Hart: Superintendent, Glacier National Park
The Hon. Bob Brown: Secretary of State, State of Montana

Multi-Media Entertainment: Mr. Jack Gladstone & Mr. Rob Quist

Breakfast at Marina Cay Resort and Conference Center and Mountain Lake Lodge

Presentation # 3
“Global Climate Monitoring: NASA’s Earth Observing System (EOS)
Program and the Implications for Climate Research and Public Policy”
Dr. Steven W. Running: Director, Numerical Terradynamic Simulation
Group. The University of Montana. Former Chair, Land Science Panel,
NASA’s EOS Project

Session 4 at Marina Cay Resort and Conference Center
“The Kyoto Connection: Charting a Future Course”

Introductory comments and moderator: Joanna R. Shelton: Director
(Interim), The Maureen and Mike Mansfield Center

Mme. Jiang Zehui, Leading Member of the State Forestry Administration,
Beijing and President of the Chinese Academy of Forestry, China

Mr. John Beale: Deputy Assistant Administrator, Office of Air and
Radiation, Environmental Protection Agency, United States

Mr. Kim Chong Chun: Former Director General for International
Cooperation, Ministry of Environment, Korea

Mr. Ishitobi Hiroyuki: Senior Policy Coordinator, Climate Change Policy
Division, Ministry of Environment, Japan

Lunch at Marina Cay Resort and Conference Center
Free Time

Cocktails at Mountain Lake Lodge



6:30 — 8:30 Final Banquet: Mountain Lake Lodge

Closing Comments and Appreciations
Mr. L. Gordon Flake: Executive Director, Mansfield Center for Pacific
Affairs
Ms. Joanna R. Shelton: Director (Interim), The Maureen and Mike
Mansfield Center
Dr. Lois Muir: Provost and Vice President for Academic Affairs, The
University of Montana

Distinguished Comments:

His Excellency Yang Sung Chul: Ambassador of the Republic of Korea to the
United States of America, Washington D.C.

Welcome Invitation to the 6" Mansfield Pacific Retreat:
Mr. Ko Chang-Hyung: Deputy Mayor, Seogwipo City, Jeju Island, Korea

Sunday, June 30 Check-out and Departure



MODIS VEGETATION WORKSHOP

3 NTSG Workshops - Microsoft Internet Explorer
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Getting to Missoula
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Other Attractions
in Montana
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Services
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Other MODIS
Workshops:
» GLCF
« NSIDC

For Information on
logistics, please
contact:

Debbra Graham
Phone: (406) 243-4623
Fax: (406) 243-2047
Email Debbra

July 16 - 18, 2002

Workshop Objectives

This workshop is meant to give a
comprehensive summary of the status
of the MODIS Yegetation variables, now
that a complete year, 2001, of data is
avalable and has been analyzed. The
MODIS Land Science tearmn and relevant
EDS DAACS will cover step-by-step
detailz of the processing, distribution,
analysis and interpretation of the
MODIS Yegetation variables, The
workshop wil alzo incude hands-on
computer labs to take a user through
details of data ordering, reprojecton,
reformatting and other technical tools,
Finaly, the Team members wil give the
results of analyzing the 2001 data year,
including quality control flags, walidation
activities, and algorithim limitations,

Hosted By:
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| #Back v = v @ [ o | Qsearch EFavorites PMeda B (BB si~vH ¥ 2 R “ Google 'I .

Global PSN (May 1, 2001 - May 9, 2001)

Additionally, we wil have an open Poster
Session for any attendes who has used
the MODIS Yegetation variables to report
o their latest results, This workshop is
being financially subsidized by NASA to
dllow maximum participation, partcularky by
gradusats students interested in
incorporating MODIS Vegetation data in
their research,

Call For Posters

Each afternoon (see schedule) we wil
have an open Poster Session for
attendess to report their results of working
with the new MODIS datastream. Because
the MODIS datastream is so new, we wil
accept new posters right up to July 15,
and post al authors and tides
electronicaly . Posters can include Al
aspects of acquiring and working with the
MODIS Vegetation variables, including
validation and new science projects,

If you want to submit a poster for the
meeting, click here.
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[NPP Overview]

[ Global Terresirial NET PRIMARY PRODUCTION from MODIS |
Steven W Favming and NTESG
School aof Forastry, University of Mowfana Missowla, MT

1. Global Productivity Patterns
2. MODIS PSN/NPP Algorithm
3. Algorithm Implementation
4. Results from MODIS Data
5. Validation

& click Here to Download the Steve Running Tearmn's PowerPoint Presentation
[32.3MB - PPT]

irterview. Click onthe -

logo to download swribntsg.umt.edu
Quicktime if you do not rachel@ntsg.umt. edu
already have ity
! HOSTED -

(Click on Steve, Rama or
W Petet’s picture to view his

Dowload
Quicktim

thorton@ucar.edu

=

o i i National Ae autics and The University of
R simulation Group Space Administration Montana
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& | Internet 4

Meetings Attended by Steve Running, Jan —July 2002

The Fifth Mansfield Pacific Retreat, Bigfork, MT, June 2002

U.S. Drought: Prediction, Impacts, Mitigation and Policy Washington DC, June 2002

AGU 2002 Spring Meeting, Washington DC, May 2002

ALOS Kyoto & Carbon Initiative 2" Science Advisory Panel meeting, Santa Barbara, CA, May

2002

Agqua Science Working Group, Santa Barbara, CA, May 2002

HYDROS Site Review meeting, Santa Barbara, CA, May 2002

EMDI 111, NCEAS meeting, Santa Barbara, CA, April 2002

4™ US CCSSG Committee meeting, Washington DC, April 2002

CCSM-LandWG Working Group Meeting, Fr. Collins, CO, March 2002

MSU Extension Service Annual Conference 2002, Bozeman, MT, March 2002

Attended workshop on GLobal Change at the Land/Seal/Air Interface/ Bigfoot-LTER meeting,
LaPaz Mexico, Albuquerque, NM, March 2002

Integrated Research Challenges Meeting, Ft. Collins, CO, Feb. 2002

2" AsiaFlux Workshop, Seoul, Korea, Jan. 2002
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ACTIVITIES OF R. Nemani (MODIS Associate Team Member)

MODIS Net primary production (MOD17)

One of the long-term goals of EOS is to produce consistent global NPP observations
spanning the entire satellite record. This goal entails a careful cross-walk between AVHRR
(1981-2000) and MODIS (2000 onwards) sensors. While the basic theory of vegetation
monitoring did not change between the two sensors, MODIS represents a number of advances in
spatial and temporal resolutions and state-of-the art algorithms applied to the raw radiance data.
Using the MOD17 NPP algorithm and LAI/FPAR data sets derived from AVHRR and MODIS,
we are testing the feasibility of producing consistent NPP data set from 1981.

Preliminary results show that MODIS NPP values are approximately 15-18% higher than
AVHRR based NPP. Biome level differences are also evident between the two NPP estimates,
resulting from differences in LAI/FPAR calculations. MODIS LAI/FPAR estimates tend to be
higher owing to the atmospheric corrections applied to the reflectance data.

Since we used the same biome properties to translate absorbed PAR to NPP, the primary
difference between the two sensors comes from derived absorbed radiation. Earlier studies
showed that variation in APAR control NPP more than conversion efficiencies used in NPP
models. NPP mapped at 0.5x0.5 degree resolution from AVHRR and MODIS based vegetation
information are shown in figure 1. Currently, we are working on normalizing the two data sets
(LAI/FPAR) through normalization performed biome by biome and by latitudinal bands.

12
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Figure 1: Global NPP estimates using monthly average LAI/FPAR from AVHRR
(1982-1999) and MODIS (2000-2002).

MODIS _Evaporation_Index (MOD16)

Operational code for the MOD16 Evaporation Index product is ready to be used with
AQUA/MODIS data. Currently, we are testing the algorithm using TERRA/MODIS data.
Preliminary analysis showed promising results. Since MOD16 product is produced on a daily
basis, compositing the daily values to an 8 day product is still being worked out. Since
meteorological conditions can change significantly in an 8 day period, the highest El value may
not be a proper representation of surface conditions. This issue is being addressed using
TERRA/MODIS data. An example of EI product over mid-western U.S derived from
TERRA/MODIS is shown in figure 2.

13



Figure 2 An example of MOD16 prototype produced from Terra/MODIS data. Northern
continental United States. day 233 (August 20), year 2000.

14



PRESENTATIONS:

“Global net primary production: From AVHRR to MODIS”, presented at the MODIS
Vegetation workshop, Missoula, MT, July 15,2002

“MODIS Evaporation Index”, presented at the MODIS Vegetation workshop, Missoula,
MT, July 16, 2002

“Development of a Terrestrial observation and Prediction system”, presented at IEEE
TGRS meeting , Toronto, Canada, May 2002

MEETINGS ATTENDED

MODIS Vegetation workshop, July 14-18, Missoula, MT
IEEE meeting, Toronto, Canada, May, 2002.

PUBLICATIONS:

Nemani et al., 2002. Recent trends in hydrologic balance have enhanced the terrestrial carbon
sink in the U.S. Geophysical Research Letters (GL200214867, May 2002).

White, M.A., R. Nemani, P. Thornton and S. Running. 2002. Satellite evidence of phenological
differences between urbanized and rural areas of the earthern United States deciduous broadleaf
forest. Ecosystems, 5:260-267.

Milesi, C., C. Elvidge, R. Nemani and S. Running. 2002. Impact of land development on net
primary production in the Southeastern United States. Remote Sensing of Environment
(accepted).

White, M.A., and R. Nemani, 2002. A limited influence of growing season length on terrestrial
carbon cycle? Global Change Biology (in press).

Nishida, K, R. Nemani, S. Running and J. Glassy. 2002. Implementation of MOD16 Evapotranspiration
Algorithm for Prototype Terra/MODIS datasets. IEEE Transactions of Geoscience and Remote Sensing (revised).

Nishida, K., Nemani, R. R., Running, S. W., Glassy, J. M. (2002): Remote Sensing of Land Surface
Evaporation (1) Theoretical Basis for an Operational Algorithm. Journal of Geophysical Research D, (revised)
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ACTIVITIES OF M. Zhao (Post-doc researcher) For 1/02-7/02

Now we have an entire 2001 MODIS data and this allow us to validate MODIS products and
study the sensitivity of MODIS algorithm to the variability of different inputs. The follows are
the preliminary results from the works being done now.

1. DAO validation

DAO is one kind of assimilation data and original data are 1 degree with 3-hour interval.
MODIS17 algorithm uses daily DAO data as input, and hence PSN and NPP values are largely
dependent on the quality of DAO. We have found that over large part of Amazon region, NPP
for 2001 is very low, and even some negative NPP appear in this region. But using NCEP data as
input to run the algorithm for this region, NPP values are reasonable. Therefore, there is need to
validate DAO. The problem for the validation is that common meteorological stations have no
daily radiation observation; in addition, even most eddy flux towers have radiation observation,
it is still hard to get them because 2001 is so latest.

Currently, we have just got 163 agricultural stations with observed radiation for 2001 over 4
states (Fig. 1). To some extend, these four states (California, Arizona, North Dakota and North
Carolina) cover most of climatic zones of USA. For easier comparison, we just show seasonal
mean value of each variable against the observed using one by one line. Further, in order to
investigate how much error will be introduced to PSN and NPP by error from DAO, we run
MODIS17 algorithm for each station’s cutout by inputting DAO and observed, respectively. The
results (fig. 2) suggest that, first, DAO can capture the seasonality of meteorological variables
and its magnitude is fairly good. Secondly, DAO introduced more errors in summer than other
seasons, and this leads to some errors of PSN in summer. For annual NPP, DAO running results
are fairly agree with that run by observed.

16
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Fig.1 meteorological stations with observed radiation
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Fig.2 The DAO run MOD17 vs. observed meteorological run for stations cutout in California

Now we still try to contact some people who may have 2001 LBA data so that we can see DAO
quality in Amazon region.

2, Validation of PSN and NPP

Validation of PSN and NPP is by using eddy flux towers observed GPP. Currently, for each
tower, we got 5km by 5km cutout with ISIN projection using its latitude and longitude as the
central pixel. For each cutout, we use land cover of central pixel as cutout vegetation type, and
average the Fpar and Lai of pixels with the same land cover as central pixels. Using these mean
Fpar and Lai run MOD17 algorithm to get cutout’s PSN and NPP and then send the results to
each towers’ PI, this will enable us to find the way to improve our algorithm.

Now we have finished some programs that will automatically cut any pixel on land if accurate
latitude and longitude provided. Also an IDL program has been finished to automatically plot all
cutouts Fpar, Lai, EVI and PSN at once.

For validation of annual NPP, we have got multiyear (mean=12years) observed above ground
biomass from 11 Long Term Ecological Research (LTER) stations. For comparison, we have
converted MODIS NPP to biomass. The high R square value of regression equation indicates
that MODIS NPP can capture NPP spatial pattern and magnitude (Fig. 3). However, above
ground NPP commonly take up about 60% of NPP, so the parameter of 2.3897 seems a little
high. Therefore, MODIS NPP may a little overestimate NPP.

17
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Fig.3 MODIS NPP vs. Observed LTER observed above ground NPP (left) and the LTER sites distribution
(right).

3. Sensitivity of MODIS17 to the variability of inputs
1. Sensitivity to meteorological input

DAO is assimilation data, and NCEP is assimilated data, too, which is widely used. Now we
have known there are big differences in tropical region between DAO and NCEP run MOD17.
By validation of DAO, it reveals that DAO agrees well with the observed for USA. Because
DAO spatial resolution is 1 degree, while NCEP is about 1.9 degree. Then we run MODIS
algorithm forced by NCEP to see the sensitivity of MODIS17 to different meteorological inputs.

Results reveal that over large part of USA, the NCEP run overestimate PSN and NPP compared
DAO run and observed run (Fig. 4). Therefore, the problem now is over USA, DAO quality is
better than NCEP, while DAO has very big problem over much of tropic region, especially over
Amazon region.
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Fig.4 The difference of NPP between DAO and NCEP run The DAO run (left). NCEP run PSN and NPP vs.
observed meteorological run for stations cutout in California (right).

2. Sensitivity to MOD15A2 errors

To study the sensitivity of MOD17 algorithm to the error from upstream input MOD15A2, we
just set Fpar and Lai to change from —20% to 20% by 5% interval to run MODIS17 algorithm 81
time. Results (Fig. 5) demonstrate that, first, MOD17 is more sensitive to Fpar than Lai, and
sensitive level is different for difference biomes, Secondly, if Fpar changes with a given
proportional Lai as the graphics show below for difference biomes. NPP will be no change.

20

Open Shrublands Grasslands
2 . ‘ ‘ ‘ ‘ 2 ‘ ‘ ‘
2 T I i / / |
/ , , / |
iy K 15 | 1 15 g ! g
- . , , !
’ / =10 / / 1 =0 / l / 1
—~10 Q) ! ! =) / / i /
< (§ / é, Q/, ; \Q}, {5 K : /// /
= ) / ) 1
oy /8 s 8 ; 8% g I /
jo)) g c J / , c / 'S /
c . 3 j z s L ' & < )
Sy Lo s o e o el o T =S P S---—-- r
© , ‘ ° /’ = ! 8 | hd ll?
. J T | hi ) [ ! ; b
-5 ‘ —-5 / ( @4 -5 ! ) DA
/// J ! ) //’ ! : /! /!
100 / 0 / oo 10- / b ! 1
/ ! I |
1/ // f ' ,, ,/ | ,/
15 ‘ 15 ' . 15/ | .
’ / !
// // ’ // r/ r/ 1 ’
2 L - -2 L L L L L L -2 L L L L L Lt L
=20 -15 -10 - 20 -15 -10 5 10 15 20 20 -15 -10 -5 0 5 10 15

Fpar change (%)

Fpar change (%)

Fig.5 Some biomes’ NPP contour lines to the change of Fpar and Lai

19

Fpar change (%)



3. Sensitivity to MOD15 QC

MOD15 is 8-day composite data, and sometimes due to cloud contamination, LAI and Fpar are
retrieved under different cloudy conditions, which is described by QC value. For annual NPP, we
don’t know how much error could be introduced to MOD17 NPP by MOD15 pixels with bad
QC. To study this, we run the MOD17 in 5km by 5km moving window, we just average Fpar
and Lai for these pixels with the same land cover as central pixel and best QC (Qc < =4) to
recalculate NPP. The results (fig. 6) suggest that, on the whole, the difference between quality-
controlled MOD15 and no controlled is small. These pixels with large difference are scattered
distributed. Also NPP histogram for difference biomes reveals that there is nearly no difference,
too.

L B0 Al

Fig.6 The difference of MOD17 NPP between no quality-controlled MOD15 forced NPP and quality-controlled
run.

Presentation:

1. “DAO validation”, Zhao M., presented at the MODIS Vegetation workshop, Missoula, MT,
July 15,2002

2. “Sensitivity analysis of MOD17 to MOD15 input ”, Zhao M., R. Nemani, S. W. Running, S.
Kang , poster at the MODIS Vegetation workshop, Missoula, MT, July 15,2002

3. “Sensitivity of MODIS derived photosynthesis and net primary productivity to relative

accuracy of meteorological inputs”, Zhao M., W. M. Jolly, J. S. Kimball, R. Nemani, S. W.
Running, S. Kang, presented at ESA meeting, Tucson, AZ, August 4, 2002
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ACTIVITIES OF Sinkyu Kang (Post-doc researcher) For 1/02-7/02

I. Cloud Filling of MODIS 8-day photosynthetic product (MOD17A2 PSN)
I1. A comparison study between MOD17A2 PSN and BIOME-BGC prediction

I11. A Regional Phenology Model for Detecting Onset of Greenness in Temperate Mixed Forests,
Korea: An Application of MODIS Leaf Area Index (LAI)

Presentations

1. Sinkyu Kang, Steve W. Running, Jong-Hwan Lim, Maosheng Zhao, Chandra Park. A
Regional Phenology Model for Detecting Onset of Greenness in Temperate Mixed
Forests, Korea: An Application of MODIS Leaf Area Index (LAI). A paper presented at
MODIS Vegetation Workshop held in Missoula, MT, USA in July 16-18, 2002.

2. Sinkyu Kang, Steve W. Running, Rama Nemani, Maosheng Zhao. A Comparison Study
between MOD17A2 PSN and Biome-BGC Prediction. A paper presented at MODIS
Vegetation Workshop held in Missoula, MT, USA in July 16-18, 2002.

3. Sinkyu Kang, Maosheng Zhao, Steve W. Running. Cloud Filing of Mod17A2 Photosynthetic
Product (PSN). A paper presented at VIII INTECOL Meeting held in Seoul, Korea in
August 11-18, 2002.

4. Sinkyu Kang, Dowon Lee, Steve W. Running. Prospectiveness of modeling and MODIS data
to predict effects of climatic variability on long-term carbon sequestration in a mixed
hardwood forest. A paper presented at VIII INTECOL Meeting held in Seoul, Korea in
August 11-18, 2002.

Publications

1. Sinkyu Kang, Steve W. Running, Jong-Hwan Lim, Maosheng Zhao, Chandra Park (2002) A
Regional Phenology Model for Detecting Onset of Greenness in Temperate Mixed
Forests, Korea: An Application of MODIS Leaf Area Index (LAI). Remote Sensing of
Environment (in review).

2. Sinkyu Kang, Maosheng Zhao, Steve W. Running (2002). Cloud Filing of Mod17A2
Photosynthetic Product (PSN). Agricultural and Forest Meteorology (To be submitted)

Meetings Attended

MODIS Vegetation workshop, Missoula, MT, USA for July 14-18, 2002
VI INTECOL meeting, Seoul, Korea for August 11-18, 2002
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Cloud Filling of MODIS 8-day photosynthetic product (MOD17A2 PSN)

Introduction

In general, the MODLAND QC bits {0,1} valued at binary {00,01,10,11} from best to worst,
should take precedence over almost all the others, as they typically integrate (or should integrate)
the many subordinate measures (Joe Glassy, Director of MOD17 Software Development). In this
study, we assume QC flags of “0” and “4” as best quality pixel and others are subjects
contaminated by cloud, snow, etc. The contaminated pixel, frequently, shows unreasonable
spatial and temporal patterns in fPAR, LAI, and PSN (Fig.1). Fig.1 shows well how QC flags
correspond with unreasonable patterns of MOD17A2 PSN induced by clouds. If a pixel is
detected cloudy in MOD35 cloud product, atmospheric correction is not implemented on the
pixel. All the MODLAND products for the cloudy pixel remain contaminated by cloud. Cloud
filling aims to fill the unreasonable patterns in spatial and temporal context. In this study, the
effect of clouds on MODIS LAI, fPAR, and PSN products was inspected by emphasizing: (1)
detection and processing of cloudy pixels in MODIS Land products and (2) handling of Quality
Control (QC) flags. (3) Alternative cloud-fillin