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CDIAC: 
Carbon Dioxide Information Analysis Center 

http://cdiac.ornl.gov 
•  The Carbon Dioxide Information Analysis Center (CDIAC) is the primary climate-change data and information 

analysis center of the U.S. Department of Energy (DOE). CDIAC is located at DOE's Oak Ridge National 
Laboratory (ORNL) and includes the World Data Center for Atmospheric Trace Gases. 

•  CDIAC's data holdings include records of the atmospheric concentrations of carbon dioxide and other 
radioactively active gases; the role of the terrestrial biosphere and the oceans in the biogeochemical cycles of 
greenhouse gases; emissions of carbon dioxide from fossil-fuel consumption and land-use changes; long-term 
climate trends; the effects of elevated carbon dioxide on vegetation; and the vulnerability of coastal areas to 
rising sea level. 

•  CDIAC provides data management support for major projects, including the AmeriFlux Network, continuous 
observations of ecosystem level exchanges of CO2, water, energy and momentum at different time scales for 
sites in the Americas; the Ocean CO2 Data Program of CO2 measurements taken aboard ocean research 
vessels; DOE-supported FACE experiments, which evaluate plant and ecosystem response to elevated CO2 
concentrations, and NARSTO, which assesses ozone and fine particle processes in the troposphere over North 
America. 

•  CDIAC is supported by DOE's Climate Change Research Division of the Office of Biological and Environmental 
Research. 
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AmeriFlux Network 

http://public.ornl.gov/ameriflux 
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AmeriFlux Network 
142 sites in 5 countries; 94 active 
sites, 48 inactive sites 
Participation requirements: 
-  Make year-round core 
measurements using the eddy-
covariance technique 
-  Submit data to the Carbon 
Dioxide Information Analysis 
Center (CDIAC) within 1 year of 
collection 
-  Participate in AmeriFlux 
Science Meetings and synthesis 
& modeling activities 
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For meteorological data: 
Level 1 — Processed Data Provided by the Site Investigators: Data files provided by the site measurement teams are processed by CDIAC to 
produce Level 2 data products (see below). Level 1 data files are archived long-term by CDIAC. Level 1 data are available to users in their 
native submission formats but users are encouraged to use Level 2, 3 or 4 AmeriFlux data products. 

Level 2 — Data Checked & Formatted by CDIAC: Data received from individual sites are reviewed and incorporated into a network-wide 
AmeriFlux database. The review process includes checks for consistent units, naming conventions, and reporting intervals and reformatting 
is often necessary to maintain consistency within the larger network-wide database. 

Level 3 — Processed Data With Quality Flags Assigned: AmeriFlux Level 2 files are processed by the European flux data activity to produce 
Level 3 and 4 files identical to the European regional network. 

Level 3 files contain the same values as Level 2 files but with quality flags assigned and NEE calculated using standardized techniques. 

Level 4 — Gap-filled & Adjusted Data Files with GEP & Re Estimates: Level 4 files contain gap-filled (ANN and MDS techniques) and ustar 
filtered records, complete with calculated gross productivity and total ecosystem respiration terms on varying time intervals including hourly, 
daily, weekly, and monthly with flags regarding the quality of the original and gap-filled data. 

For biological data: 
Level 1 — Processed Data Provided by the Site Investigators: Site investigators provide ecological data and disturbance information in 
various ways including submission of the Law et al. Biological-Ancillary-Disturbance-Methodology (BADM) template. Level 1 biological data 
are available to users in their native submission formats. 

Level 2 — Uniform Law et al. Biological-Ancillary-Disturbance-Methodology (BADM) Templates: The original BADM templates submitted by 
the site measurement teams are processed by the Microsoft/LBL data team to produce improved templates with uniform fields (e.g., 
consistent date representations) and better suited for automated processing. 

AmeriFlux Data Levels 
(Products) 
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Level 1 to Level 2 Data Processing Scheme 
Level 1 data  

received  
from AmeriFlux  

site PIs  

 Perform QA/QC  

Flux, Meteorological, and Ecological Data Files  
•  Stored “as received” from investigator  
•  File format, parameter names, and units unchanged 

 Calculate 
additional 

parameters,  
add to network  

database 

Incorporate into   
Web data interface &  
produce standardized  
data files & metadata  

reports 

Incorporate into network-wide database 
•  Convert into standard AmeriFlux units, reporting intervals, and naming 

conventions 
•  Generate core parameters (e.g., VPD)  where needed 

Web access to network-wide database 
•  Querying capabilities – time, measurement parameter, and site  
•  Graphics generation and data retrieval capabilities 

FTP access to standard files 
•  Standard files with 40 core variables (csv, NetCDF, tar) 
•  Metadata files (html & txt formats)  

Add value through automated QA/QC  
•  Range checks, missing values, check solar elevation and time stamp 
•  Basic Statistics (mean, variance, range) 
•  Gap Analysis:  determine frequency and duration of gaps in record 
•  Spike detection, stationarity, diurnal and seasonal pattern 
•  Cross checks/correlations (Rg vs. PAR) 
•  Graphical Analysis:  time series, property vs property, frequency 

L1 files 
available 
from FTP 
area 

L2 data 
products 
available 
via Web 
interface 
and from 
FTP area 

     | 
     | 

  5 days 

     | 
     | 
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QA/QC in Standardizing AmeriFlux Datasets 

•  Check for time-stamps, missing or repeated entries 
•  Threshold check 
•  Check for nighttime radiation 
•  Check for inter-relationships 
•  Check for spikes 
•  Check for stationarity  
•  Check for diurnal and seasonal cycles 
•  Graphic and visual checks 
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Diversity of Data Submitted by AmeriFlux Sites 
Category Example 

Time-stamp Local time vs. Universal Standard Time; beginning or ending of a sampling 
period vs. its midpoint  

File format Excel format, text format, Matlab format 

Nomenclature and 
symbolic convention 

Water vapor flux vs. evapotranspiration;  
symbols for photosynthetically active radiation --- PAR vs. PPFD 

Unit CO2 in mg m-3 vs. CO2 in ppm 

Sign convention Carbon uptake --- negative (downward) CO2 flux  vs. positive values 
(photosynthetic production)  

Data representative  A single measurement vs. an average of spatial repetitions; Soil temperature 
measured at a single level (10 cm) vs. an average within a vertical extent (0-30 
cm) 

Variable definition Soil heat flux defined as heat flux through the soil heat plate vs. the sum of heat 
flux through the soil heat plate and heat storage in the soil layer above the plate 

Data handling and 
processing 

Different coordinate rotations (planar vs. two-dimensional rotation) and 
corrections for CO2 flux term (WPL vs. WPL plus Burba correction); different 
levels of screening and cleaning; gap-filled vs. with-gaps 

Metadata Different level of details --- from a simple file header (symbolic variable names 
and units only) to a full document (measurement techniques, variable definition, 
sign convention and others) 

Data quality From publishing quality to data-logger quality 
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Thank you! 


