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Goals for Grasslands Databank:  Net Primary Productivity (NPP) is highly relevant to current critical questions 
of global climate change.  Unfortunately, integrating NPP data over time and over regions is not a 
straightforward problem.  Issues of ecological synthesis and data integration arise from questions of 
methodology (e.g., sampling, plot sizes, etc.), data semantics (e.g., changing taxonomic information), and 
straightforward but messy data transformations.   
 
This Grasslands Data Integration Project (GDI) brings together ecologists, computer scientists, and information managers 
to address the above challenges and produce analyses from the integration of long term NPP data that were collected very 
differently, but all from grassland sites.  The datasets represent a core area of research within the LTER community, and 
an integrated databank would create a powerful resource for ecologists from several sites to perform cross-site analyses.  
 
To date, computer scientists and information managers (IM’s) have developed a prototype LTNPP Grasslands Databank.  
The work was funded by the National Science Foundation (as part of Canopy Databank efforts to develop informatics 
tools for field ecologists) and the LTER Network Office, which supported some IM travel.  We have applied concepts 
from Databank to manage, synthesize, and analyze vegetation data from three LTER grassland sites (SGS, SEV, JRN).  
At an ASM 2006 workshop, we presented preliminary results of the data integration to the LTER ecologists and PI’s, and 
consulted on its scientific value and direction.  There was considerable enthusiasm to continue this work, both for initial 
analysis of worth to the ecological community and for long term data integration that would allow cross site NPP analysis 
and synthesis. Alan Knapp, Dan Milchunas, Este Muldavin, and Deb Peters, LTER Principal Investigator Ecologists, 
expressed interest in the project, and suggested changes to our data transformation, documentation and analysis, as well as 
inclusion of other sites, e.g., Konza LTER and the Kruger National Park in South Africa. 
 
We thus seek funds for follow-on activities to our ASM 2006 workshop.  Through two workshops and correspondence 
over e-mail, we will work through the challenges associated with the issues of different data semantics, such as using 
different methodologies, species codes, and changes in species codes over time.  We will produce advanced reports and 
analyses from the integrated dataset, to be published for the ecological and computer science research communities.   A 
critical aspect of the proposed work is incorporating additional sites, and in conjunction with the Trends project 
developing mechanisms for perpetuating the integration and analysis.  While some data (e.g., climate or biogeochemical) 
are generally collected using standardized methods and equipment, biological data are often more difficult to compare 
among sites. The GDI project will provide solutions to synthesizing such data and will make these data available for 
cross-site comparison on the Trends website. In return, the Trends project will provide other types of relevant data (e.g., 
climate, biogeochemistry) on roughly the same time scale to the Grasslands ANPP data, so that multivariate, multi-site 
comparisons are feasible and work efficiency of both groups is promoted.  
  
Background:  Our analyses would build on the work of Knapp and Smith (2001), who assessed the temporal dynamics of 
ANPP across 11 LTER sites and reported that grasslands and old fields display the greatest interannual variability under 
current precipitation patterns of all biomes studied.   They suggested that grassland ANPP may be the most responsive to 
future climatic changes.    While Knapp and Smith’s study related total site ANPP to precipitation, we propose to examine 
the relationship between ANPP of different life forms (grasses, forbs, shrubs) and variables such as precipitation, soil 
moisture, slope position, and soil texture.   Our original group of three sites (SEV, JRN, SGS) allows us to do this 
comparison among three arid grasslands, and addition of the KNZ and Kruger sites will permit us to extend our analysis 
into more mesic grasslands.   Assessment of the relationship between ANPP of different life forms is needed because 
although forbs may be a minor component of ANPP in grasslands, they can contribute substantially to grassland 
biodiversity (Lowrey 1991).   Our results should provide insights into which grassland floristic components are most 
sensitive to changes in precipitation variability and whether the response pattern among life forms is consistent for all 
grassland sites along a precipitation gradient.        
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Proposed Work.  We envision four outcomes:  1) refined analyses and validated data integration for the current three 
sites, 2) two papers reporting on the ecological analyses and data integration issues involving those sites, 3) integration of 
additional data sets, and 4) an explicit plan for ongoing data integration of NPP at the LTER (and possibly other) 
grasslands sites. We expect to complete outcomes (1, 2) by June 2007, have preliminary results for (3 and 4) by August to 
be presented at the ESA and LTER IM annual meeting, and an architecture in place for (4) by summer 2008.  We aim for 
long term grasslands NPP data synthesis and analyses to be in place by the 2009 LTER All Scientists’ Meeting.  
 
We request $9,650 for two workshops during the first half of 2007.  The first (funding level of $6,380) is for ecologists to 
refine scientific questions, determine appropriate analyses answering those questions, and resolve semantic data 
integration problems.  The second (funding level of $3,270) will bring together those who will integrate the data, perform 
the analyses and write first drafts of the two papers, and develop a preliminary plan for longer term data integration.  
 
The first workshop (early 2007 at the LNO office in Albuquerque, NM) with ecologists, IMs, and CSs from participating 
sites will focus on the data semantics and analysis aspects of the project.  Prior to the workshop:  1) Lee Zeman, 
programmer with Canopy Databank will create a databank for SGS, SEV, and JRN, for all available years, following the 
integration scheme presented at ASM 2006.  2) Carri Le Roy, an Evergreen ecologist, will work with ecologists Knapp, 
Milchinas, Muldavin, and Peters on refining the preliminary data analyses.  At the workshop, we will review data 
transformations, decide which analyses are warranted given the current data semantics, and if plausible recommend future 
extensions to the data that might allow broader analysis.  We will outline an ecological journal article on cross-site 
comparisons of primary productivity, which will be drafted upon completion of additional analyses.  We will also draft 
criteria for adding grassland datasets from other sites and for incorporating other types of datasets (e.g., precipitation, air 
temperature, soil temperature, etc.), some of which may be available via TRENDS. 
 
Towards the end of the first quarter 2007 a second workshop (likely mid April, at The Evergreen State College) will refine 
the database and analyses with IMs from the grassland sites and CSs from the Canopy Databank Project.  Prior to that 
workshop, we will complete analyses suggested by ecologists, and the first draft of our ecological results paper.  We will 
develop preliminary criteria for inclusion of other sites.  A pilot data integration of those sites will follow later in the year.  
We will also address ecologists’ concerns that missing, transformed, questionable, and estimated data be flagged 
appropriately in both source and derived data products.  We will collaborate with the LTER ASM "Workshop to define 
quality management standards for data completeness in derived data products" if that effort is funded. 
 
Budget Justification: All funds, totaling $9,650 will be used for travel and lodging for the two workshops to develop our 
products. Meeting and communicating in person is necessary for overcoming challenges in integrating data from different 
sites and establishing direct and successful communication among ecologists, IMs, and computer scientists.  Please note 
that one participant is from an ILTER site in South Africa and the cost of her travel is significantly higher than travel 
within the continental US.  To keep this proposal below $10,000, some travel expenses for the lead computer scientist will 
be shared by the Canopy Databank Project. 
 
This proposal capitalizes on significant financial and time investments made by the CS team at Evergreen and the LTER 
IMs at SGS, JRN, and SEV since 2003, when this collaboration was initiated.   The Canopy Databank project funded a 
workshop in Olympia attended by IMs in May 2003, and a follow-up workshop in New Mexico in November 2003.   A 
working group on the grassland NPP database project was held during ASM 2003 in Seattle.   Participants on this project 
presented  aspects of this collaboration at a keynote  panel Statistical and Scientific Database Management (SSDBM) 
conference in 2005, and a working group to advance the project was held in conjunction with ESA in Montreal in 2005.     
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APPENDIX  Grasslands Data Integration of Aboveground Net Primary Productivity across Sites and Time 
 

Letters of Support: 
 
(1) Susan Stafford, November 1, 2006 
 
Dear Members of the Review Committee, 
 
I am a very strong supporter for the proposal submitted by Judy Cushing, Nicole Kaplan and their colleagues.  The 
partnership that these capable individuals have already forged is exactly the foundation on which future eco-informatics 
activities must be built.  Their work is a prototype for others to emulate. Having the IM community work only with the CS 
community will not be adequate to meet the coming challenges that a cyber-enabled work environment will create. 
Cushing, Kaplan et al. have successfully blended the PI community with the IM and CS communities. The work proposed 
is a way to further develop moving in this direction.  The work plan is realistic, the team assembled is the right team to 
accomplish the goals and the budget is cost-shared with the Canopy Study to keep within stated guidelines.  
This proposal has my full support. 
 
Susan Stafford 
 
(2) Debra Peters, November 1, 2006 
 
Judy, 
 
This letter is in support of the Grasslands Integration workshop proposal to be submitted to the LTER Executive Board. 
 
Deb Peters 
 
Budget  for Travel and Lodging ( Ecologists (E), Information Managers (IM), and Computer Scientists (CS)): 
 
First Workshop Budget: 6,380 (* please note significant expense for ILTER participant’s travel) 

Name (role) 
 

Air and Ground Travel to 
Albuquerque, NM 2/7-2/9 (from/total 
price)  

Lodging (nights/total) 
2/7, 2/8 

Per Diem (days/total) 
(40 Per day) 

Judith Cushing (CS) Seattle/0 2 nights/160 3/120 
Lee Zeman (CS) Seattle/400 2 nights/160 3/120 
Carri LeRoy (E) Seattle/400 2 nights/160 3/120 
Ken Ramsey (IM) Las Cruces/0 2 nights/160 3/120 
Kristin Vanderbilt (IM) n/a n/a n/a 
Nicole Kaplan (IM) Denver/300 2 nights/160 3/120 
Christine Laney (IM) / Deb Peters (E) Las Cruces/0 2 nights/160 3/120 
Alan Knapp (PI) Denver/300 2 nights/160 3/120 
Dan Milchunas (PI) Denver/300 2 nights/160 3/120 
Este Muldavin (PI) n/a n/a n/a 
Judith Kruger (IM)* Johannesburg, South Africa/2200 3-4 nights/240 0 
Mark Servilla (CS) n/a n/a n/a 

 

Second Workshop Budget (Justification and total request are given later in the proposal): 3,270 
Name (role)  
 

Air and Ground Travel to Olympia, WA 
(Portland, OR) April 4/18-4/20 (from/total)  

Lodging (nights/total)  
4/18, 4/19 

Per Diem (days/total) 
(40 Per day) 

Judith Cushing (CS) n/a n/a n/a 
Lee Zeman (CS) n/a n/a n/a 
Carri LeRoy (E) n/a n/a n/a 
Anne Fiala (E) n/a n/a n/a 
Ken Ramsey (IM) Las Cruces/350 2 nights/160 3/120 
Kristin Vanderbilt (IM) Albuquerque/400 2 nights/160 3/120 
Nicole Kaplan (IM) Denver/350 2 nights/160 3/120 
Christine Laney (IM) Las Cruces/350 2 nights/160 3/120 
Jincheng Gao (IM) Manhattan, KS/500 2 nights/160 3/120 
 


