ORNL/TM-1999/216

BigFoot

Characterizing Land Cover, LAI,
and NPP at the Landscape Scale
for EOS/MODIS Validation

Field Manual
Version 2.1



ORNL/TM-1999/216

Environmental Sciences Division
BIGFOOT FIELD MANUAL
VERSION 2.1

John L. Campbell
Department of Forest Ecology and Management
University of Wisconsin, Madison, WI 53706
jlcampbl@students.wisc.edu

Sean Burrows
Department of Forest Ecology and Management
University of Wisconsin, Madison, W1 53706
burrows@-calshp.cals.wisc.edu

Stith Tom Gower
Department of Forest Ecology and Management
University of Wisconsin, Madison, W1 53706
stgower@facstaff.wisc.edu

Warren B. Cohen
Forest Science Department, Oregon State University
c/o USDA Forest Service, Corvallis, OR 97331
cohenw@ccmail.orst.edu

Environmental Sciences Division
Publication No. 4937

Date Published: September 1999

Prepared for the
National Aeronautics and Space Administration
Budget Activity Number 46 WF 04 40 2

Prepared by
OAK RIDGE NATIONAL LABORATORY
Oak Ridge, Tennessee 37831
Managed by
LOCKHEED MARTIN ENERGY RESEARCH CORP.
For the
U.S. DEPARTMENT OF ENERGY
Under contract DE-AC05-960R22464



CONTENTS

PO A e
ACKNOWIEAGMENTS ...t e s
JiY o] o] (=\V/ L= L1 To] 4 1T T TTUPTR

1. PrOJECE OVEIVIEW ....oiiiiiiiiiiie ettt ettt e e e e e e e e aaa e e e e e e eeeas
(@] 0] =01 1)Y=
1727 1 o To £
Primary INVeSHIQatorS...........uuuiiiiii e e e e e e
Background and SUMMANY ........uuuiiiieiiiiiiiiiiee e
0 (S
Field LAl and NPP MeasUIremMeNts ..........cuuuuiiieeieiieiieiiiiiiinee e e e e e eeeeennnnnnnns
Land Cover and LAl SUIMACES .....coviieiiiiieiiicii e
NPP SUMACES ... .o e
BigFOOt/MODLANG........ccoiiiiiiiiiiee e e e e e
Project Management .........oouuuuuiiiie e
] (=] (=] 1=

2. Study Site and Measurement Plan for Northern Old Black Spruce

(NOBS) Study Area, Thompson, Manitoba, Canada.........................
DIFeCHIONS T0 SITE ..o
M@aJOr COVEE TYPES ..ttt e et e e e e e e e e e eenaaan s
Plot Placement Rationale ..o
Sampling Intensity Among PIOtS ...
Vegetation Characteristics to be Measured.............ccccoevvvviiiiiiiieeeeeennns
SUDPIOL PIaCEMENT ...
Tentative 1999 Field Calendar ...............uuuviiiiiiiiiiiiiiiiiiiiiieees
CONLACE PEOPIE ...

3. Study Site and Measurement Plan for Konza Prairie (KONZ),

Manhattan, KanSas ..........cccevviiiiiiiiiiie e e e e e e e eeanns
DIreCtioNS t0 SILE ..vvuiiiiiiii e
1Y Vo GO0 )= g Y/ 1= L U
Plot Placement Rationale ...
Sampling Intensity among PIOtS ............cciiiiiiiiiiic e
Vegetation Characteristics to be Measured.............ccoooevviiiieiiiiiiie e,
Y0 o] o] 0] B o F= Tt =0 0= o | A
Tentative 1999 Field Calendar ...
(@70] o1 = Tod Bl = =T o] o] [0



4. Study Site and Measurement Plan for Agricultural Cropland (AGRO),

Champaign, HlINOIS ........uueiiii e s 4-1
DIr€CHIONS t0 SIE ...ttt 4-2
1Yo L0 )= g Y] 1= L 4-3
Plot Placement Rationale ..o 4-5
Sampling Intensity among PIOtS .........ccooviiiiiiiiiicii e 4-10
Vegetation Characteristics to be Measured ..............ccccoiiiiiiiiiiiceceiinnnn, 4-12
YU o] o] 0] B o F= Tt =0 1= o | AR 4-15
Tentative 1999 Field Calendar ... 4-17
(O0] o1 7= Tod Bl = =T o] o] [ 4-18

5. Study Site and Measurement Plan for Harvard Forest (HARV),

Petersham, MasSaCNUSEIS. .........cooiiiiiiiiiiii e 5-1
DIreCiONS 10 SIte ...ciiiiiiiiiiiiiie e, 5-2
MaJOr COVEI TYPES ...ttt e e e e e e e eeaea s 5-3
Plot Placement Rationale ..., 5-5
Sampling Intensity among PIOtS ..........cooiiiiiiiiiiii e 5-12
Vegetation Characteristics to be Measured ............cccccceeiiiieeiiveceeiiiinnnn, 5-13
SUDPIOL PlaCEMENT ... 5-19
Tentative 1999 Field Calendar ...........ccccccuiiiiiiiiiiiiiiieees 5-21
CONLACE PEOPIE. ... e 5-22



PREFACE

The Oak Ridge National Laboratory (ORNL) Distributed Active Archive Center
(DAAC) for Biogeochemical Dynamics is operated as part of the National
Aeronautics and Space Administration's (NASA's) Earth Science Enterprise. The
ORNL DAAC (http://www-eosdis.ornl.gov/) maintains data related to
biogeochemical dynamics. As part of its role, the DAAC supports the NASA Earth
Observing System (EOS) Validation Program by archiving and distributing field-
measurement and remote-sensing data associated with validation. The goal of
the EOS Validation Program is to make a comprehensive assessment of all EOS
science data products.

The BigFoot Project is funded by the Earth Science Enterprise to collect and
organize data to be used in the EOS Validation Program. The data collected by
the BigFoot Project are unique in being ground-based observations coincident
with satellite overpasses. In addition to collecting data, the BigFoot project will
develop and test new algorithms for scaling point measurements to the same
spatial scales as the EOS satellite products. This BigFoot Field Manual will be
used to achieve completeness and consistency of data collected at four initial
BigFoot sites and at future sites that may collect similar validation data.
Therefore, validation datasets submitted to the ORNL DAAC that have been
compiled in a manner consistent with the field manual will be especially valuable
in the validation program.



ACKNOWLEDGMENTS

This project is funded by NASA'’s Terrestrial Ecology Program, directed by
Dr. Diane Wickland.

All correspondence should be made with Stith Tom Gower, Department of
Forest Ecology and Management, University of Wisconsin, Madison, WI 53706.

Telephone: 608-262-0532

Fax: 608-262-9922

E-mail: stgower@facstaff.wisc.edu

Vii



AGRO
ASPN
BLSP
BOREAS
BORIS
CORN
DAAC
DBH
EHWD
EOS
ET
FALO
fapAR
GALF
GEWEX
GPP
GPS
HARV
HEML
IGBP
JKPN
KONZ
LAI
LANDSAT
LTER
MDNR
MODIS
MODLand
MP
MSKG
MTCLM
NAD
NASA
NDVI
NEE
NOAA
NOBS
NPP
NPP,
NPPg
NSA
OLDF
ORNL

ABBREVIATIONS

agricultural cropland

aspen

black spruce

Boreal Ecosystem-Atmosphere Study
BOREAS Information System

corn

Distributed Active Archive Center

diameter at breast height (4.5 ft above ground)
eastern hardwood

Earth Observing System

evapotranspiration

fallow

fraction absorbed photosynthetic active radiation
gallery forest

Global Energy and Water Cycle Experiment
gross primary production

Global Positioning System

Harvard Forest

eastern hemlock

International Geosphere-Biosphere Programme
jack pine

Konza Prairie

leaf area index

land satellite

Long-Term Ecological Research

Manitoba Department of Natural Resources
moderate resolution imaging spectrometer
MODIS Land Discipline Group or MODIS Land Science Team
mesh plot

muskeg

Mountain Climate Simulator

North American Datum

National Aeronautics and Space Administration
normalized difference vegetation index

net ecosystem exchange

National Oceanic and Atmospheric Administration
northern old black spruce

net primary production

aboveground NPP

belowground NPP

Northern Study Area

oldfield meadow

Oak Ridge National Laboratory



PAR photosynthetically active radiation

RDPN red pine

SGPR shortgrass prairie

SHRB shrub community

SOYB soybean

SVI spectral vegetation index
TGPR tallgrass prairie

™ Thematic Mapper

USDA U.S. Department of Agriculture
UTM Universal Transverse Mercator
VEMAP Vegetation/Ecosystem Modeling and Analysis Project
WHC water-holding capacity

WTLD wetland



