LBA-ECO CD-04 Leaf Area Index, km 83 Tower Site, Tapajos National Forest, Brazil

Revision date: January 13, 2011

Summary:

Leaf area index was estimated in an 18 ha plot at the logged forest tower site, km 83, Tapajos National
Forest, Para, Brazil. The plot was adjacent to the eddy flux tower at km 83, Tapajos National Forest,
Para, Brazil. Thirty litter traps were placed at 25-m intervals along two east—west transects in the 18 ha
block. Litter samples were collected biweekly from the traps and returned to the lab where they were
sorted, air dried, and weighed. The leaf area of a subsample of air-dried leaves was determined using a
computer scanner and image processing software. The subsample was then dried in an oven and the
air-dried weights were corrected to oven-dried weight. The area of leaf litter collected during each
sampling was calculated using the relationship between weight and area measured for the subsample
(Goulden et al., 2004). There is one comma-delimited data file with this data set.
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Data Citation:

Cite this data set as follows:

Figuera, M., de Sousa, C.A.D., Menton, M., Juarez, R., da Rocha, H.R., Miller, S.D., and Goulden, M.L.
2011.LBA-ECO CD-04 Leaf Area Index, km 83 Tower Site, Tapajos National Forest, Brazil. Data set.
Available on-line [http://daac.ornl.gov] from Oak Ridge National Laboratory Distributed Active Archive
Center, Oak Ridge, Tennessee, U.S.A. doi:10.3334/ORNLDAAC/992

Implementation of the LBA Data and Publication
Policy by Data Users:

The LBA Data and Publication Policy [http://daac.ornl.qov/LBA/Iba_data policy.html] is in effect for a
period of five (5) years from the date of archiving and should be followed by data users who have
obtained LBA data sets from the ORNL DAAC. Users who download LBA data in the five years after
data have been archived must contact the investigators who collected the data, per provisions 6 and 7 in
the Policy.

This data set was archived in January of 2011. Users who download the data between January 2011
and December 2015 must comply with the LBA Data and Publication Policy.

Data users should use the Investigator contact information in this document to communicate with the
data provider. Alternatively, the LBA Web Site [http://Iba.inpa.gov.br/Iba/] in Brazil will have current
contact information.

Data users should use the Data Set Citation and other applicable references provided in this document
to acknowledge use of the data.
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1. Data Set Overview:

Project: LBA (Large-Scale Biosphere-Atmosphere Experiment in the Amazon)

Activity: LBA-ECO
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LBA Science Component: Carbon Dynamics
Team ID: CD-04 (Goulden / Rocha)

The investigators were Goulden, Prof. Michael L.; Menton, Mary Catherine; Miller, Dr. Scott Dennis;
Rocha, Prof. Humberto Ribeiro da; Figuera, Michela; Cleilim Albert Sousa and Robinson Juarez . You
may contact Miller, Dr. Scott Dennis (smiller@albany.edu ) and Goulden, Dr. Mike (mgoulden@uci.edu)

LBA Data Set Inventory ID: CD04_LAI

Leaf area index was estimated in a 18 ha plot adjacent to the eddy flux tower at km 83, Tapajos National
Forest, Para, Brazil. Thirty litter baskets distributed within the grid were visited bi-weekly. Leaf area of
the collected leaves was measured using a scanner and using the relationship developed between leaf
area and dry mass leaf area index was scaled up.

Related Data Sets

e LBA-ECO CD-04 Leaf Litter Data, km 83 Tower Site, Tapajos National Forest, Brazil (Litter
productivity from the same collections)

e | BA-ECO CD-04 Dendrometry, km 83 Tower Site, Tapajos National Forest, Brazil (Dendrometry
study at the same site)

e | BA-ECO CD-04 Biomass Survey, km 83 Tower Site, Tapajos National Forest, Brazil (DBH of
trees from same site)

2. Data Characteristics:

Data are presented in one comma-delimited ASCII file: File name: CD04_km83_lai_2000-2001.csv

Column Column : o
Number Heading Units/format Description
1 Date yyyy/mm/dd |Collection date
2 Day_cum days "Cumulative days since January 1, 2000"
3 Leaf area cm2 Total area of leaves collected in the litter traps
4 Leaf area cum cm2 Sum of leaf area collected from beginning to
- - current date
"Total area of litter traps (30 traps multiplied
2 UETL IR clie by 10000 cm2 for each trap)"
Cumulative leaf area index calculated as the
6 LAI_cum m2/m2 cumulative Ie_af area d|V|d_ed by the trap area.
Area of leaf tissue per unit of surface area in
m2/m2
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Example data records

Date,Day cum,Leaf area,Leaf area _cum,Trap_area,LAl_cum
2000/09/26,270,132468.3,132468.3,300000,0.441561
2000/10/10,284,58445.29,190913.6,300000,0.636379
2000/10/24,298,53272.74,244186.3,300000,0.813954

2001/02/01,368,49030.26,588061.6,300000,1.960205
2001/01/30,396,31375.05,647799.5,300000,2.159332
2001/03/26,452,43710.86,785782.4,300000,2.619275

Site boundaries: (All latitude and longitude given in decimal degrees)

Site (Region) Westernmost |Easternmost|Northernmost|Southernmost| Geodetic
9 Longitude | Longitude Latitude Latitude Datum

Para Western

(Santarem) - km 83 G\é\g%rlec:i c
Logged Forest Tower -54.9707 -54.9707 -3.017 -3.017 System. 1984

(Para Western )EWGS,—S 4)

(Santarem))

Time period:

e The data set covers the period 2000/09/01 to 2001/08/31.
e Temporal Resolution: bi-monthly

Platform/Sensor/Parameters measured include:

e FIELD INVESTIGATION / WEIGHING BALANCE / VEGETATION INDEX
e FIELD INVESTIGATION / DIGITIZER / CANOPY CHARACTERISTICS

3. Data Application and Derivation:

Biological process including photosynthesis, evapotranspiration and decomposition of organic matter
among others and the resultant generation of fluxes between the surface of an ecosystem and its
overlying atmosphere are related to both the quantity of biomass, both total and green, in the canopy as
well as the architecture of the canopy. These biophysical parameters control the radiation balance in the
canopy interior and the mechanisms that underly the atmospheric exchange of water, energy and CO?2.
Biophysical parameters are components of the biosphere models used in climate simulation studies of
the Amazon Region (Costa and Foley, 2000; Rocha et al. 1996). For the Amazon, which is both spatially
extensive and heterogeneous, there are still few measurements of some of these parameters such as
Leaf Area Index (LAI). LAl is an important regulator of canopy conductance and thus in turn plays a role
in estimating local and regional scale fluxes (Shuttleworth 1988, Rocha et al. 2004).




Here we present LAI estimates using a method that calculates LAI as a function of annual litter
accumulation based on the relationship between dry leaf mass and area. While this method requires
more investment than traditional methods based on fresh leaves due to the time and effort involved in
collecting and drying the litter, it pays off through reduced uncertainties in the estimated value of LAI.

4. Quality Assessment:

The data have been checked and no further changes to the data are anticipated.

5. Data Acquisition Materials and Methods:

This work was done at the Tapajos National Forest (TNF), a 6,000,000 ha conservation area of of humid
tropical forest with a mean canopy height of 40 m. The study site is located 50 km south of Santarem,
Para via an access road at km 83 of the Santarem-Cuiaba Highway. Mean annual precipitation of 1,911
mm has been recorded at a weather station in Belterra, Para 50 km from the study sites (INEMET
1992), with a dry season extending from August through November.

Thirty litter baskets were located on two E-W transects within the grid. Each litter basket measured 1 m
x 1 m and was supported 0.1 m above the ground. Baskets were visited bi-weekly starting in late
September 2000 and litter collections followed Newbould (1970). Litter from each basket was air-dried at
the LBA laboratory in Santarem, sorted into 4 categories ( leaves, wood (< 2 cm diameter), reproductive
parts and miscellaneous (material that could not be identified as well as insect bodies and frass). Area
of the leaves for each collection ( reserving sub-samples of approximately 50 % of the total mass) was
determined from scanned images (Scanner HP Scanjet 6300C) using the Rootedge application (vers.
1999). With a number of different sub-samples a linear relationship between foliar area and dry weight
was determined. This relationship was then used to estimate the foliar area for each collection trap. Our
estimate of leaf area index (LAI), defined as the area of leaf tissue per unit of surface area in m2/m2
(Monteith 1973), was calculated using the cumulative mean foliar area of collections over the course of
one year. This hypothesis assumes the lifespan of leaves from tropical trees to be approximately 12
months as suggested by Medina and Klinge (1983).

6. Data Access:

Data are available through the Oak Ridge National Laboratory (ORNL) Distributed Active Archive Center
(DAAC) .

Data Archive Center:

Contact for Data Center Access Information:

E-mail: uso@daac.ornl.gov
Telephone: +1 (865) 241-3952
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