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Report from the AgMIP-USDA Data Harmonization Workshop
May 11-15,2015
National Agricultural Library
Beltsville, MD

Introduction

A workshop was organized by AgMIP and USDA to determine how to reduce the wide gap between the
goal of open, accessible, and usable agricultural data vs. the current reality regarding data collected by
researchers nationwide in projects funded by USDA-ARS and NIFA. Vastly greater value could be
obtained if data were combined across locations, time, and management conditions so that researchers
could develop or evaluate models that help inform decision support systems, assess the benefits of new
technologies or management, analyze impacts of changes in climate, and evaluate tradeoffs between
productivity gains and environmental risks. There are various initiatives aiming to improve data access
and use that need to be harmonized so that we do not end up with multiple, different data management
solutions that are difficult to interconnect. The workshop was hosted by the National Agricultural Library
in Beltsville; there were 55 invited attendees.

The goals of the workshop were to understand how to harmonize agricultural data collected from sites
across the USA, demonstrate how a National Agricultural Data Network might work, develop ideas for a
roadmap on how to create such a network, and make recommendations to the USDA (ARS and NIFA)
for developing an operational data network. Specific objectives were to:
1) Develop a prototype system to harmonize databases from representative NIFA and ARS projects that
will make data accessible and usable for multiple crop models and for statistical analyses;
2) Expand the AgMIP IT tools used to operate multiple crop models to include nitrogen and phosphorus
inputs and outputs and to complete translators for additional US-based cropping system models;
3) Select and document metadata and minimum variables that should be included in harmonizing data
in other USDA research areas (e.g., dairy, beef, Life Cycle Assessment, and biofuels);
4) Create recommendations for USDA and a draft roadmap that leads to broader harmonization of data
with capabilities for on-line publication of harmonized, discoverable, accessible, and usable datasets.

These efforts will help researchers and USDA staff comply with the 2013 Federal Open Data Policy.
Workshop Program and Breakout Sessions

The full agenda for the workshop is given in the Appendix. The workshop consisted of a series of plenary
sessions in which presentations were made to expose attendees to current efforts by the USDA National
Agricultural Library (e.g., the Ag Data Commons, https://data.nal.usda.gov/), by AgMIP (e.g.,
https://data.agmip.org/cropsitedb), and others to make data and associated publications available and to
datasets provided by participants for testing the data harmonization national web access approaches.

The workshop broke into four sessions for carrying out the work needed to reach the objectives. Breakout
Session 1 included corn and wheat researchers who provided example datasets in addition to IT and
database managers from corn and wheat projects and AgMIP. In these breakouts, participants worked on
harmonizing data and uploading datasets to an AgMIP data node that had been implemented on the NAL
server by NAL and UF/AgMIP staff prior to the workshop. They also worked on the web interface to the
data to allow datasets to be discovered and downloaded. This set of Breakout Sessions (#1) continued
throughout the workshop, working with data from seven locations.



The second set of Breakout Sessions consisted of crop modelers and IT experts who are working on
different crop modeling teams and on the soil model intercomparison effort in AgMIP. This set of
Breakout Sessions worked on translators to convert the AgMIP harmonized data into input files for
running their models, reviewed the metadata and ICASA data dictionary, and expanded the variables to
include a minimum set of needed variables for including N and P soil and crop model analyses and for
simulation of long-term crop rotations. This Breakout session spanned the duration of the workshop.

A third set of Breakout Sessions identified metadata and minimum sets of variables that are typically
collected and needed for dairy, beef, and life cycle analysis models. A major output of these breakouts
was an initial set of metadata for each type of system identified by the dairy, beef, and LCA projects. In
addition, these breakouts developed initial lists of the minimum set of variables that should be
harmonized for each type of system, including variable names, descriptions, and units. These Breakouts
also continued throughout the workshop.

A fourth set of Breakout Sessions was held on Days 1 and 2 of the workshop for the purpose of
developing recommendations for USDA and AgMIP for future work and to develop ideas for a roadmap
that would lead to a National Agricultural Data Network. This breakout included leaders in USDA (ARS
and NIFA), and the NAL and AgMIP who discussed strategies for expanding this effort to ultimately
create a distributed system of harmonized databases. These efforts will also assist researchers and USDA
staff in complying with the 2013 Federal Open Data Policy.

Progress in all of the teams was presented during the last morning of the workshop in a plenary session
that was videoed and streamed to others who were unable to attend on the last day. These video
presentations are being posted to the AgMIP web site.

Toward a Shared Vision and Goal

New statements were drafted for a shared vision and goal for a national effort on data harmonization for
access and use. The vision statement drafted was that we should strive to develop a “distributed network
of linked, compatible agricultural databases into which researchers provide data that are easily shared
among users with maximum impact of contributions and harmonized for easy discovery, open access and
use in models and statistical analyses”. The complexity of agricultural challenges facing the nation and
the world are such that agricultural data stewardship and advanced tools are needed to enable sustainable
production that can meet future national and international food, fiber, and bioenergy needs. A National
Agricultural Data Network (NADN) will accelerate progress towards sustainability and resilience to a
changing climate by greatly enhancing the efficiency with which data from USDA-supported research are
applied to research on agricultural systems analysis and modeling.

Workshop Progress

Objective/Breakout Session 1
Progress on this objective exceeded our plans. The participants in this breakout successfully harmonized
seven datasets from ARS and NIFA locations across the USA:

* USDA ARS - Corn data from ARS site in Ames, lowa (Jerry Hatfield)

* USDA ARS - Wheat FACE data from ARS site in Arizona, Maricopa, AZ (Jeff White)

* USDA ARS - China Wheat data collected by ARS, Lubbock TX (Jeff White)

REACCH NIFA CAP - Wilke 2013 Spring Wheat, Davenport, WA (University of Idaho)

* USDA ARS - LIRF Corn data (means), Greeley, Colorado (Pat Bartling and Laj Ahuja, ARS)
*  MSU - LTAR Kellogg Biological Station (Brian Baer and Bruno Basso, Michigan State)

*» USDA ARS - BARC Corn dataset from ARS sites in MD & DE (Dennis Timlin, ARS)




All data were uploaded into the NAL AgMIP database site. The figure below shows the locations of the
sites, where the circle with numbers indicates the number of datasets represented by that dot. More details
about the datasets and progress made during the workshop are given in an attached file.

https://agmip.nal.usda.gov/cropsitedb

Considerable progress was made by participants from the Corn Cap on aligning the data codes from the
CAP with the ICASA Data Dictionary used to harmonize the databases for the NAL site. Work will be
continued to complete this work so that Corn CAP data can be loaded to the NAL site when investigators
in that project are ready to release their data. The overall path forward includes finalizing data started in
this workshop, adding more LTAR sites, and mapping the ICASA data dictionary to variables from
GraceNET and REAP sites.

Objective/Breakout Session 2.

Good progress was made on the objectives to include N and P data and to add translators to allow other
models to use the harmonized data. In particular, N and P data are now available for the input and output
translators and are usable for DSSAT, CROPSYST and APSIM models. Translators for the SALUS and
WOFOST models are still under development. Harmonization of USDA data during the workshop now
allows ensemble model use of the data, thus facilitating model intercomparison and improvement and re-
use of data beyond original scope of the research in which data were collected. See attached for more
details on accomplishments from this set of breakout sessions.

Objective/Breakout Session 3

This set of breakout sessions worked on 1) a review of metadata used in the NAL’s Ag Data Commons,
2) developing a shared understanding of the roles of data dictionaries, vocabularies, and ontologies in
harmonizing, searching, accessing, and using data that are collected across sites and research initiatives,
and 3) developing data dictionary terms and metadata for dairy, livestock, and life cycle analysis
databases. A very good start was made on describing metadata for the Dairy CAP and on variables for
data needed for a data dictionary. For the livestock CAP, existing data were reviewed and initial ideas
were developed for continuing work to harmonize data for the livestock CAP. Also, the existing ICASA
Data Dictionary used for the NAL AgMIP data node was reviewed relative to variables that need to be



included in order for the harmonized data to be used for Life Cycle Analysis. Additional work is needed
for each of these three types of data, with input from domain experts as well as IT specialists. This
breakout also identified additional domains where work is needed to develop metadata and data
dictionaries for harmonizing data useful in those domains (including data on phenomics and genomics,
plant pathology, and insect pest. Additional details are in the attached reports presented (as power point
presentations) during the workshop.

Objective/Breakout Session 4

Participants in this set of breakout sessions during days 1 and 2 discussed what is needed to move forward
toward a National Agricultural Data Network (NADN) with harmonized data that are easily discovered
(e.g., through a NAL portal), accessible, and usable for cross-space and -time analyses in models and
other tools. We drafted three components for use as recommendations to USDA (ARS, NIFA, and NAL)
administrators and staff and to AgMIP contributors, all aimed at achieving the goal and vision
summarized above in this report. First, we listed important guiding principles that should be strived for in
developing a NADN. Then, we outlined a Roadmap to ensure that the technical design and community
endorsement and use of the NADN are successful. Finally, we summarized recommendations for
consideration by NIFA, ARS, the NAL and AgMIP to invest in financial, human, and institutional
resources to create a NADN that could very likely become a defacto standard way for agricultural open
data to be harmonized, shared, and used. Each component is presented below.

Guiding Principles
1. Fair attribution to data providers (joint authorships, citations, etc.)
2. Compatibility with international efforts
3. Community-driven approaches
4. Open access
5. Inclusion
6. Quality
7. Standards and protocols
8. Shared vision
9. Transparency
10. Support for the spectrum of agricultural production systems
11. Sustainability in environmental, social, and economic realms

Roadmap for a National Agricultural Data Network (NADN):
Data-Model Integration Initiative

1. Conduct inventories of existing systems and datasets, both national and international (e.g., from
EarthCube, the CGIAR and AgMIP to benefit from lessons learned in those initiatives). This
includes evaluating and reconciling existing standards for data and metadata, data dictionaries,
ontologies and prioritizing datasets to be harmonized for distribution. Determine relationships

among the Ag Data Commons, AgMIP, REEPort, NSF DataOne, and other systems and what
coordination is needed.

2. Develop a funding model for supporting the design and development of a national agricultural
data network, with support to contributing members and clear accountability.

3. Design infrastructure including data dictionaries, ontologies, and use cases that are compatible
with international efforts. Establish a USDA NAL-AgMIP-Ag Professional Societies team to
jointly extend the data dictionary or dictionaries and metadata that are needed to serve as the



backbone of data harmonization (to involve the broader agricultural modeling community). Start

with a workshop focusing on LTAR data and evolving a common data dictionary that will join

communities around data management and harmonization, modeling, and tool development

(including LTAR leaders/scientists, NAL, and AgMIP).

Develop priority use cases, implementation and harmonization tools, meta data, pilot databases,

and user interfaces for data provision and access and QAQC procedures (e.g., LTAR, GXExM,

climate change impacts, ...).

Address legal issues including data policies, licensing, attribution, and liability related to data use.

Engage stakeholders in this process, including researchers in government and universities as well

as those from the private sector who may use the data system created. The Tri-society leadership

can help identify partners in crops, soils, agronomy, and environment. This group can help

advocate for this NADN effort with key leaders in government.

Build capacity and culture for open data sharing and model integration. Education and outreach

should include:

a. Symposia, workshops, special meetings, newsletters, and journal papers to (re)educate
students and existing professionals about data science

b. Tools to assist researchers in recording and managing data in harmonized formats.

c. Tools for authors, reviewers, and editorial boards to ensure published results/data can be
accessed and easily reused

d. Formal on-campus courses to educate graduate students about data. Include content in a
course on data that is analogous to the ethics training currently required of graduate students.

Conduct a series of workshops to continually engage the community in various activities

associated with items 1-7.

Assess use and impact: identify suitable metrics, Alt Metrics, etc.

. Sustainably curate and maintain the data and tools

Recommendations to USDA Administrators

Strengthen and clarify draft ARS data policy. This should involve sending draft to selected groups
and individuals for them to review and make recommendations for strengthening and clarifying
the draft. For example, require that terms and conditions must have a data management section
describing how and when they will provide metadata and full datasets from funded projects.
There should be guidelines in the RFPs providing concrete options with clear requirements and
consequences of noncompliance. Contracts would then require submission of metadata and data
by certain times. Encourage publication in one of the new data journals. Publish and archive data
and associated papers. Data provision compliance would be required in addition to a data
management plan. Policy must be relevant going forward with global networking.

Invest in a data repository at NAL plus a portal for connecting to other locations/nodes in a
National Agricultural Data Network (NADN). The NAL would host the retrievable metadata
with pathways for access to the full set of data via APIs that harmonize a minimum set of priority
data that can also be retrieved for analyses. The data portal would allow access and have the legal
terms of data use downloaded/displayed to inform users the terms of their use of accessed data
(e.g., citations). Downloads and other metrics would be automatically collected. Data would be
identified by the DOI for citations. Legal statement about data usage expectations and crediting
can be attached through the portal; these must be consistent with “open data” stipulations.

Invest in the broader community for IT tool development and data provision to make it easy for
researchers/data providers to upload data and for modelers and others to access and use these
harmonized data. Some of this investment should be allocated to the community via grants and
other mechanisms to ensure that high quality data and effective/efficient processes for provision,
access, and usability.




Implement an initial three- to five-year initiative with funding to build the NADN. The modeling
and data and metadata standards need to be defined by the research communities, some of which
are just getting started (e.g., Dairy, Beef, Grazing, LCA, etc.). The agricultural modeling
community should help identify metadata and minimum set of observations that need to be
harmonized and be engaged to help design and develop tools. NIFA CAPs, ARS Labs, and
AgMIP should be engaged in the initiative to work with the NAL in the 3 to 5-year initiative for
designing and developing the network.

Develop a sustainable and adaptive business model. Work with funding agencies to fairly and
robustly include true costs of data sharing in overall research budgets and institutional
infrastructure support on a continuing basis.

USDA leaders work with Experiment Station Directors and Deans to promote the NADN and to
have them get buy-in from Land Grant institutions and faculty. There is a need for the Directors
and Deans to incentivize faculty and to understand the value of data metrics for institutions as
well as individual faculty members. There is a need to have a process to engage these
administrators and faculty across the nation, being careful not to be too top-down or there could
be push back.

Support additional workshops, building on success of the recent one at the NAL. Several
workshops were suggested, each targeting specific objectives for designing and developing the
NADN. These workshops will join communities around data management and harmonization,
modeling, and tool development. Suggested examples were:

* LTAR leadership/scientists, NAL, and AgMIP with a focus on harmonizing long term
experiment data from the past, tools, and plan for future improvements (also connect with
LTERs)

*  Crop modelers and genomics/plant breeder group, for connecting genotype and phenotype
data to enable G x E x M analyses and gene-based modeling of traits and processes

* Climate Change Management Adaptation Strategies — Identify the minimum data sets and
harmonization required to support models. One could focus specifically on NIFA CAP goals.

* Training workshops for researchers aimed at helping to help them understand and comply
with the policy and to help develop a data-friendly culture among ag researchers

* Pests and Diseases research and modeler community for defining metadata and minimum
data needed to model pest and disease dynamics and impacts on production

* Bioenergy CAPs x AgMIP (Bioenergy MIP), also links to the Global Research Alliance,
LCA analysis is part of this and other themes

* Model-data integration, developing use cases for a range of agricultural systems, using data to
improve models and vice versa.

Develop incentives as well as consequences for non-compliance to data policy. “Carrots” will

generally be preferred because “sticks” may result in poorly described, marginally useful data

being provided in order to “check the box”.
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Toward a Shared Vision:

Distributed network of linked, compatible agricultural
databases into which researchers provide data that are
easily shared among users with maximum impact of
contributions and harmonized for easy discovery, open
access and use in models and statistical analyses



http://hydro.vwrrc.vt.edu/research/projects/sediment-tracing-and-stream-restoration-project/

The Agricultura
Model Intercomparison
and Improvement Project

Goal:

The complexity of agricultural challenges facing the nation and the
world are such that agricultural data stewardship and advanced
tools are needed to enable sustainable production. A NADN will

accelerate progress towards sustainability and resilience to
changing climate by greatly enhancing the efficiency with which
data from USDA research programs are applied to research on
agricultural systems analysis and modeling.



http://hydro.vwrrc.vt.edu/research/projects/sediment-tracing-and-stream-restoration-project/

Ag ..i- MIP e Objectives

1. Implement a prototype approach to harmonize databases from several
USDA and NIFA projects that will make data accessible and usable for
multiple crop models and for statistical analyses (Breakout 1),

2. Expand the AgMIP IT tools to include nitrogen and phosphorus inputs
and outputs and to complete translators for at least two additional US-
based cropping system models (e.g., among CROPSYST, EPIC, SALUS,
WOFOST, and RZWQM) (Breakout 2),

3. Develop and document metadata and minimum variables that should
be included in harmonizing data in other USDA research areas (e.g.,
dairy, beef, Life Cycle Assessments, and biofuels) (Breakout 3), and

4. Develop recommendations for USDA and others responsible for
Agricultural R&D that will lead to broader harmonization of data with
capabilities for on-line data publication, discovery, access, and use.
(Breakout 4).
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Toward a Shared Vision:

Distributed network of linked, compatible agricultural
databases into which researchers provide data that are
easily shared among users with maximum impact of
contributions and harmonized for easy discovery, open
access and use in models and statistical analyses



http://hydro.vwrrc.vt.edu/research/projects/sediment-tracing-and-stream-restoration-project/
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AgQ .,,rMIPT“ o Some Guiding Questions?

e Should AgMIP, USDA (NIFA and ARS), USAID, BMGF or some
combination convene a series of workshops over the next few years to
continue what we start in this workshop?

« Should funding agencies/donors require project to attend such
workshops to continue development and implementation of a national
data initiative for harmonizing data and models?

« Should donors require all projects to enter meta data w/in the first year
and a minimum set of data after 2 years?

e Should USDA and other donors invest in tool and database
development to make this a successful endeavor and ensure credit?

« Should funding agencies require modeling efforts that they fund to be
connectable with the harmonized data?

« Should NAL and the AgMIP community co-develop the tools? Are
there funds to do this, with engagement of the broader community?

 What to call the initiative? ADMI — the AgMIP Data-Model Initiative)?
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Ag., i M| P Possible Recommendations

o USDA (NIFA and ARS/NAL) and AgMIP convene series of workshops
over the next 3-5 years to implement tools and a process for developing
and maintaining a national database network system..

* NIFA RFPs that provide opportunities for researchers to develop tools and
databases for the National Database System.

 Develop language in NIFA RFPs that require project investigators to
attend such workshops for training on use of the national database
system for harmonizing data and models?

 USDA (NIFA and ARS) should require all projects to enter meta data w/in
the first year and a minimum set of data after 2 years.

« USDAARS (NAL) should invest in tool and database development to
make this a successful endeavor, working with AgMIP to help ensure
community buy-in and use.

* NIFA should require modeling efforts that they fund to be connectable with
the harmonized data.
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Drivers & Needs

 Mandates

— America COMPETES Reauthorization Act (12/2010)

— Office of Science & Technology Policy (OSTP) Public Access
Memo (02/2013)

— Executive Order — Making Open and Machine Readable the
New Default for Government Information (05/2013)

* Research support
— Data-intensive research
— Computational-intensive research
— Multidisciplinary research
— Open science



Scholarly Publications (Draft Policy)

Who is responsible?
— Investigators/organizations funded by the USDA

What Is submitted?
— Final peer-reviewed manuscripts or published papers

Where to submit?
— USDA public access archive system

When to submit?
— Upon acceptance for publication

When to be made publically available?
— No later than 12 months after the official date of publication



Scientific Digital Data (Draft Policy)

Who is responsible?
— Investigators/organizations funded by the USDA

What are submitted?
— High value datasets
— Metadata associated with datasets
Where to submit?
— Recognized & public accessible databases
— USDA scientific data catalog
When to submit?
— No later than 36 months of completion of data collection

When to be made publically available?
— No later than 36 months of completion of data collection



Pillars of National Agricultural Data Network

Scholarly Publications
(PubAg — Centralized)

Scientific Models &
Digital Data Tools
(Ag Data Commons — Distributed) (AgMIP, ...)



http://m.youtube.com/watch?v=66oNv_DJuPc&desktop_uri=/watch?v%3D66oNv_DJuPc
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PubAg (1)
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PubAg (I1)




PubAg (I11)
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Ag Data Commons (1)
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Ag Data Commons (I1)
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A Logical Journey

~ Mandate Compliance

* Storage
e Servers
» Network

ocatable ° Metadata
* Search &

* Catalog download tools
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Harmonizing Agricultural Data
for Open Access and Improving
Cropping Systems Models

Breakout 1 Report



Breakout 1

 Review implementation of metadata in corn
and wheat AFRI and ARS projects as well as
status of the databases, data dictionaries, and
APls for discovering and accessing the data via
the internet.

* Develop specific goals for work to be
completed during workshop along with an
initial plan and timetable for what will be
done after the workshop..



https://data.agmip.org/



https://data.agmip.org/
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Datasets successfully uploaded to NAL

USDA ARS - Corn, Ames, lowa (Jerry Hatfield)
USDA ARS - Wheat FACE, Maricopa, AZ (Jeff White)
USDA ARS - China Wheat, Lubbock TX (Jeff White)

REACCH PNA - Wilke 2013 Spring Wheat, Davenport,
WA (University of Idaho)

USDA ARS - LIRF Means Corn, Greeley, Colorado (Pat
Bartling)

MSU - LTAR Kellogg Biological Station (Brian Baer)

USDA ARS — BARC Corn dataset, MD & DE (Dennis
Timlin)



https://agmip.nal.usda.gov/cropsitedb



https://agmip.nal.usda.gov/cropsitedb

AgMIP on Ag Data Commons

https://data.nal.usda.gov/



https://data.nal.usda.gov/
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USDA ARS Water Management Unit and Agricultural Systems
Research Unit Collaboration
Limited Irrigation Research Farm, Greeley, Colorado

Producer Objective : The most crop for the drop in limited water
resource environment in the west
ARS Obijective : Sustainable production with limiting resources

Experiment:

Treatments: Vary the amount of irrigation water applied in terms
of %ET between 40 and 100% ET. Applying water savings in the
reproductive phase.

Data Set : Corn 2008-2011

Irrigation Levels of %ET: 40,55, 70, 70+reprod, 85, 100

Current Data : Observed Treatment Means, Biomass, Yield, Soil
Water, LAI, plant height, ETcalc

Model Compatibility: RZWQM?2 and DSSAT

Use in Crop ET Initiative for improving Crop ET simulation in
Models.
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USDA ARS — BARC Corn dataset



Michigan State Univerity
Kellogg Biological Station/LTER
Main Cropping System Experiment

e Seven Treatments with six replicate blocks
e Started in 1989 — continuing

e Key personnel to collect/manage data set
— Phil Robertson (Lead PI/Director)
— Joe Simmons (Agronomy Manager)
— Sven Bohm (Information Manager)



KBS LTER MCSE Treatments

"1 Std input corn/soybean conv till

"2 Std input corn/soybean no till

'3 Low input wheat/corn/soybean w/cover crop
"4 Zero input wheat/corn/soybean w/cover crop
‘5 Perennial biomass -- Populus trees

6 Perennial biomass -- Alfalfa

7 Successional community -- Historically tilled



o REACCHPNA - Wheat CAP
Data Harmonization Progress 05.15.2015
www.reacchpna.org

Initial workshop goals

e Evaluate REACCHPNA data with regards to AGMIP
needs

e Examine research station data for a select
location

 Prepare discovery and agricultural metadata
e Test basic metadata upload

e Test access to data via REST compliant web
services (optimal)


http://www.reacchpna.org

& REACCHPNA - Wheat CAP
Data Harmonization Progress 05.15.2015
www.reacchpna.org

Dataset overview

e Wilke research station
central WA

e 2013 spring wheat
rotation

e Select fields: Biomass,
harvest dates, yields,

NxKxP soil testing,
moisture testing


http://www.reacchpna.org

REACCHPNA - Wheat CAP
Data Harmonization Progress 05.15.2015
www.reacchpna.org

Results

 Test metadata records parsed and successful

* Test web service was implemented with JSON
output (Wilke research station 2013 spring
wheat)

 |nitial parsing successful!!


http://www.reacchpna.org

“ REACCHPNA - Wheat CAP
Data Harmonization Progress 05.15.2015
www.reacchpna.org

Conclusion and next steps

 Web service model for data access is a potential
solution for long term AGMIP data access

e |CASA variable matchups still need to occur, but
existing variables for REACCHPNA appear to be
close approximations

e Opportunity for REACCH cropping systems team
to incorporate ICASA templates into workflow



http://www.reacchpna.org
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Corn CAP - Accomplishments

e Umbrella site on Ag Data Commons has been created
— Initially private

— Will contain multiple datasets
— Subset of data aligned with ICASA will include AgMIP tag

e AgMIP, NAL, and CAP understanding of mutual goals &
synergies

e Alignment of Corn CAP and ICASA variables and
metadata — 50% complete
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Corn CAP — Next Steps

Finish remaining 50% of work related to aligning ICASA codes with
CAP data dictionary.

Communicate with AgMIP on ICASA variables that need

reconciling/clarification as well as determining how to code for corn
CAP data that is not in ICASA. Use ISO standards or others?

Determine how to integrate 55 corn CAP treatments into codes that
are understandable by AgMIP, NAL, etc. Possibly use corn CAP codes
as starting point if treatment codes are still being worked out.

Programmatically switch codes in corn CAP database and generate
exported test case dynamically from the database for upload testing
by AgMIP.

Discuss with AgMIP what metadata is considered minimum set for
harmonization and of greatest use by modeling teams.

Determine language, grouping of data, authorship, and assign DOls
for corn CAP data hubs on the NAL Ag Data Commons site. Expect
to have edit capabilities this fall; make changes directly at that time.
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The Path Forward

Additional datasets

— Finalize datasets started in this workshop
— Soybean

— More LTAR sites

ICASA variables mapping

— GraceNET / REAP

— Stewards — watershed datasets
New harmonized data dictionaries
— Dairy, Grazing and Livestock

— Pest and Disease

— Life Cycle Analysis

Long Term: Overlay ICASA data dictionary with
ontology(ies) to facilitate linkage with other systems



Harmonizing Agricultural Data
for Open Access and Improving
Cropping Systems Models

Breakout 2 Report



Crop Models represented

 CropSyst — Roger Nelson, Claudio Stockle
e DSSAT — Meng Zhang, Cheryl Porter
 PSIMS modeling platform — David Kelly

e RZWQM?2 - Pat Bartling

e Salus — Brian Baer, Bruno Basso

e WOFOST — Rob Knapen

e MaizeSIM - Dennis Timlin
e SpudSIM — David Fleisher
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Nitrogen and Phosphorus modeling

e Soil variables
— Inorganic N —NO3, NH4
— Inorganic P — labile, active, stable
— Organic — SOM pools, fresh organic matter pools
e Management variables
— Fertilizer (inorganic) applications
* NO3, NH4, urea
e Labile P

— Organic matter applications — N & P concentrations
e Plant variables

— Observed plant concentrations and masses

— In season, at maturity

— Leaf, stem, whole plant, etc.



Status of Translators

DSSAT

— N & P data are used in ACE input and ACE output
translators

CropSyst & APSIM

— N data are used in ACE output translator

WOFOST

— Under development

SALUS

— Under development



Accomplished this week

CropSyst ACE input translator

— Soils, weather & initial conditions complete
PSIMS ACE input translator

— Allows additional crop models to be run using
regional and global gridded data with PSIMS
platform

SALUS — weather ACE output translators
WOFOST — weather ACE output translator



Focused discussions

 Environmental (and other) Modifications
— Protocol defined

— To be implemented in June AgMIP regional
workshop, Victoria Falls, Zimbabwe

e Sub-daily time steps
— Strategy outlined

* Crop Rotations
— pending
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Summary — Breakouts 1 & 2

e Harmonization of USDA data to standard formats
— Allow ensemble modeling exercises
— Facilitate meta-analyses of projects and data

— Facilitate improved science through
e Model intercomparison
* Model improvement
e Greater understanding of interactions of genetics,
environments, and management (GXExM)
— Allow extensive re-use of data beyond scope of the
original experiment



Breakout Session 3. Developing Metadata and

Data Dictionaries for Other Agricultural System
Components.

Co-led by Cheryl Porter (UF) and Jeff White (USDA ARS)

« Develop metadata for the following types of systems: dairy, beef,
forestry, economics, and Life Cycle Analysis.

e Document these metadata and identify USDA databases (in
NIFA, ARS, FRS, and ERS) that should be connected for use in
model-based analyses and statistical analyses.

e Develop list of minimum set of variables that need to be
harmonized.

"il _ | Harmonizing Agricultural Data for Open Access US DA
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£riendly reminder: ICASA/AgMIP Data Dictionary

e Former “Master Variable List”
 Framework for AgMIP data harmonization
e Best reached at: tinyurl.com/icasa-mvl
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Data Dictionary — Just the basics

A B C D E F G

1 Variable Name Description Unit_or [Dataset Subset Group Sub-Group
142 soil_identifier Soil identifier code EXPERIMENT MANAGEMENT  FIELDS
143 soil_file File containing relevant soil profile description text EXPERIMENT MANAGEMENT  FIELDS
144 \water_table_depth Water table depth cm EXPERIMENT MANAGEMENT  FIELDS
145 field_notes Field, short notes text EXPERIMENT MANAGEMENT  FIELDS
146 field_soil_texture Field observed soil texture code EXPERIMENT MANAGEMENT FIELDS
147 soil_analysis_date Soil analysis date date EXPERIMENT MANAGEMENT  S0IL AMALYSES
148 id id EXPERIMENT MAMNAGEMENT  SOIL ANALYSES
149 soil_analysis_level Soll analysis, treatment level identifier number [EXPERIMEMT MANAGEMENT SOIL AMALYSES
150 soil_analysis_name Soll analysis name text EXPERIMENT MAMAGEMENT SOIL_AMALYSES
151 soil_family_MNRCS_system  Soil family, NRCS system text EXPERIMENT MANAGEMENT  SOIL_AMALYSES
152 soil_analysis_year Soil analysis year year EXPERIMENT MANAGEMENT  SOIL ANALYSES
153/ soil_analysis_day Soil analysis day of year or days after planting day EXPERIMENT MANAGEMENT  SOIL ANALYSES
154 | soil_analys_meth_pH_buff  Sail anlysis method for pH in buffer solution code EXPERIMENT MANAGEMENT  SOIL_ANALYSES
155 soil_anal_meth_P_extract  Soil analysis method for P extraction code EXPERIMENT MANAGEMENT  SOIL_ANALYSES
156/ soil_anal_meth_exch_K Soil analysis method for exchangeable code EXPERIMENT MANAGEMENT  SOIL_ANALYSES
157 |drainage_rate_per_day Drainage rate as fraction per day 1/d EXPERIMENT MANAGEMENT  SOIL ANALYSES
158 runoff_curve_no_SCS Runoff curve no. (Soil Conservation Semvice) number |EXPERIMENT MANAGEMENT SOIL AMALYSES
159 id id EXPERIMENT MANAGEMENT S0IL ANALYSES SOIL_ANALYSES_LAYERS
160 soil_analysis_|evel Soil analysis, treatment level identifier linkage number [EXPERIMENT MANAGEMENT SOIL ANALYSES SOIL_ANALYSES LAYERS
161 soil_layer top depth Soll layer depth to upper boundary of sample {top) cm EXPERIMENT MAMAGEMENT SOIL AMNALYSES SOIL_ANALYSES LAYERS
162 soil_layer base depth Soll layer depth to lower boundary of sample {bottom) cm EXPERIMENT MAMAGEMENT SOIL AMNALYSES SOIL_ANALYSES LAYERS
163 soil_bulk_dens_muoist Soil bulk density, moist, determined on field sample g/cm3 |[EXPERIMENT MANAGEMENT SOIL AMALYSES SOIL_ANALYSES _LAYERS
164 organic_carbon_conc Organic carban % EXPERIMENT MANAGEMENT  SOIL AMALYSES SOIL_ANALYSES_LAYERS
165/ s0il_N_conc_total Mitrogen, total soil, total % EXPERIMENT MANAGEMENT  SOIL ANALYSES SOIL_AMNALYSES_LAYERS
166/ pH_in_water pH of sail in water, from in-field sample number |EXPERIMENT MAMNAGEMENT  SOIL AMALYSES SOIL_ANALYSES_LAYERS
167 | pH_in_buffer pH of soil measured in buffer solution, from infield sarnumber ([EXPERIMENT MAMNAGEMENT SOIL ANALYSES SOIL_ANALYSES LAYERS
168 phosphorus_extractable Phosphorus. extractable mg/kg |EXPERIMENT MAMNAGEMENT  SOIL AMALYSES SOIL_ANALYSES_LAYERS
169 potassium_exchangeable Potassium, exchangeable cmol’kg [EXPERIMENT  MANAGEMENT  SOIL ANALYSES SOIL_ANALYSES LAYERS
170 snll cnmpac fact_by_lyr Soil cnmpactlun factor by layer (0 to 1 scale) number EKPERIMENT MANAGEMENT SOII_ ANAI_YSES SOIL_ANALYSES |LAYERS
R Cllmate_cndes Other codes Pest cu:u:les Form Responses 1 Form Responses 2 Sheetl "EJ |I_|T| I
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What we really did ...

 No researchers from forestry or economics
— Scattered expertise relating to economics

e Focusedon:
— Reviewing metadata for discovery in Ag Data Commons

— Understanding how the I/A Data Dictionary relates to
schemes for organizing knowledge:
e Vocabularies
* Dictionaries
* Ontologies

— Examining how the current I/A Data Dictionary relates to
domains represented in the workshop
* Dairy CAP
e Livestock CAP
e Life Cycle Analysis database
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Metadata: improvements to facilitate discovery

e Cropping/production systems:

— I/A Data Dictionary has an unintentional mono-crop bias

— Need to review existing descriptors
* GRACEnet
* NRCS

e Tillage practices

e “Organic” management

e Crop type categories: grain, bioenergy, fiber, etc.
e Less cryptic description of treatment factors

* Appropriate citations
— Digital object identifiers (DOI) for published data
— Publications

 Funding sources
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|/A Data Dictionary

* Soil water retention
— Van Genuchten and Brooks & Corey parameters
— Used in RZWQM, MaizeSim

e Tillage descriptors
— Link to RUSLE descriptors

e Curation

Harmonizing Agricultural Data for Open Access US DA
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Dairy CAP

Data acquisition
activities:

e Cow/barn
e Manure

e Soil data in farm
fields
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Dairy CAP

Two hands-on sessions working from Carol Barford’s initial
interpretation of |/A Data Dictionary

Ad

o

T

The Agricultural
Model Intercomparison
and Improvement Project

A B - D E F
1 Measurement / characteristic Proposed Units Topic Notes Jeff White comment
27 |Cow Status
28 Cow ID f name cow unigue identifier, stable
29 Breed cow dropdown list
30 Stage of production cow time series e.g. lactating, growing, dry
31 Body weight kg cow time series
32 Body condition score cow time series integer 1-5
33 Lactation number cow integer Also time series?
34 Days in milk (DIM) days cow times series
35 Milking frequency times perday cow time series
36 Rumen pH cow time series
37 [Rumen ammonia-N mmol/L cow time series time series data
38 Rumen total volatile fatty acids (VFA)  mmol/L cow time series
39 |Rumen acetate mol % of VFA  cow time series
40 |Rumen propionate mol % of VFA  cow time series
41 |Rumen butyrate mol % of VFA  cow time series
42 |\Rumen valerate mol % of VFA  cow time series
43 |Rumen branched-chain VFAs mol % of VFA  cow time series 2-methylbutyrate, isobutyrate, isovalerate
44 |Housing type housing ?? Separate group
45 |Manure removal type housing
46 |Manure removal frequency times per week housing ?
47 |Animal time in barn hours/day housing vs. outdoors
43 |Air temperature degrees Celsius housing time series need max, min per day, indoors (two variables)
49 |Ventilation housing barn air volume exchanges per time
En  Caall 4 b #im ]l Femm mall
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Dairy CAP: next steps

e Cows and barns
— Carol Barford to discuss draft variables with researchers
— lterative revisions with Jeff White

e Manure descriptions
— Easy to expand characteristics in |/A Data Dictionary

e Farm soils and greenhouse gas emissions
— Based on GRACEnet template
— Need to map I/A Data Dictionary to GRACEnet terminology — Jeff
White
 Prepare a prototype data dictionary

— Not discussed: format of dictionary, managing revisions, future
harmonization (e.g., with GRACEnet and AgMIP)

Harmonizing Agricultural Data for Open Access US DA
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Livestock CAP:

Ad

Reviewed NTT

— Weather, soil and management databases
— Very impressive framework for model applications
— Relation to experiment description unclear

Data types not in |/A Data Dictionary

— Erosion
e Control structures
* Soil loss and deposition

— Livestock
* Types
Stocking rates
Production
Grazing behavior
Grazing impacts
Manure and urine deposition

Need input from the discipline scientists in the CAP

Data types seem tractable

o
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LCA

e |nitial list of LCA terms or concepts in relation to I/A Data
Dictionary
— Missing in I/A Data Dictionary

— Poorly or incompletely defined in I/A Data Dictionary from LCA
perspective

e Tillage
— Tractor characteristics: power, age, fuel amount and type ...
* [rrigation

— Water sources: well (depth), canal, pond ...

e Farm or field vs. “point” data
— |/A Data Dictionary is per unit land area (usually hectare)
— LCA requires a known field or farm area

Harmonizing Agricultural Data for Open Access US DA
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|/A DD - Curation & promotion

A B C D E F G

1 Variable Name Description Unit_or [Dataset Subset Group Sub-Group
142 soil_identifier Soil identifier code EXPERIMENT MANAGEMENT  FIELDS
143 soil_file File containing relevant soil profile description text EXPERIMENT MANAGEMENT  FIELDS
144 \water_table_depth Water table depth cm EXPERIMENT MANAGEMENT  FIELDS
145 field_notes Field, short notes text EXPERIMENT MANAGEMENT  FIELDS
146 field_soil_texture Field observed soil texture code EXPERIMENT MANAGEMENT FIELDS
147 soil_analysis_date Soil analysis date date EXPERIMENT MANAGEMENT  S0IL AMALYSES
148 id id EXPERIMENT MAMNAGEMENT  SOIL ANALYSES
149 soil_analysis_level Soll analysis, treatment level identifier number [EXPERIMEMT MANAGEMENT SOIL AMALYSES
150 soil_analysis_name Soll analysis name text EXPERIMENT MAMAGEMENT SOIL_AMALYSES
151 soil_family_MNRCS_system  Soil family, NRCS system text EXPERIMENT MANAGEMENT  SOIL_AMALYSES
152 soil_analysis_year Soil analysis year year EXPERIMENT MANAGEMENT  SOIL ANALYSES
153/ soil_analysis_day Soil analysis day of year or days after planting day EXPERIMENT MANAGEMENT  SOIL ANALYSES
154 | soil_analys_meth_pH_buff  Sail anlysis method for pH in buffer solution code EXPERIMENT MANAGEMENT  SOIL_ANALYSES
155 soil_anal_meth_P_extract  Soil analysis method for P extraction code EXPERIMENT MANAGEMENT  SOIL_ANALYSES
156/ soil_anal_meth_exch_K Soil analysis method for exchangeable code EXPERIMENT MANAGEMENT  SOIL_ANALYSES
157 |drainage_rate_per_day Drainage rate as fraction per day 1/d EXPERIMENT MANAGEMENT  SOIL ANALYSES
158 runoff_curve_no_SCS Runoff curve no. (Soil Conservation Semvice) number |EXPERIMENT MANAGEMENT SOIL AMALYSES
159 id id EXPERIMENT MANAGEMENT S0IL ANALYSES SOIL_ANALYSES_LAYERS
160 soil_analysis_|evel Soil analysis, treatment level identifier linkage number [EXPERIMENT MANAGEMENT SOIL ANALYSES SOIL_ANALYSES LAYERS
161 soil_layer top depth Soll layer depth to upper boundary of sample {top) cm EXPERIMENT MAMAGEMENT SOIL AMNALYSES SOIL_ANALYSES LAYERS
162 soil_layer base depth Soll layer depth to lower boundary of sample {bottom) cm EXPERIMENT MAMAGEMENT SOIL AMNALYSES SOIL_ANALYSES LAYERS
163 soil_bulk_dens_muoist Soil bulk density, moist, determined on field sample g/cm3 |[EXPERIMENT MANAGEMENT SOIL AMALYSES SOIL_ANALYSES _LAYERS
164 organic_carbon_conc Organic carban % EXPERIMENT MANAGEMENT  SOIL AMALYSES SOIL_ANALYSES_LAYERS
165/ s0il_N_conc_total Mitrogen, total soil, total % EXPERIMENT MANAGEMENT  SOIL ANALYSES SOIL_AMNALYSES_LAYERS
166/ pH_in_water pH of sail in water, from in-field sample number |EXPERIMENT MAMNAGEMENT  SOIL AMALYSES SOIL_ANALYSES_LAYERS
167 | pH_in_buffer pH of soil measured in buffer solution, from infield sarnumber ([EXPERIMENT MAMNAGEMENT SOIL ANALYSES SOIL_ANALYSES LAYERS
168 phosphorus_extractable Phosphorus. extractable mg/kg |EXPERIMENT MAMNAGEMENT  SOIL AMALYSES SOIL_ANALYSES_LAYERS
169 potassium_exchangeable Potassium, exchangeable cmol’kg [EXPERIMENT  MANAGEMENT  SOIL ANALYSES SOIL_ANALYSES LAYERS
170 snll cnmpac fact_by_lyr Soil cnmpactlun factor by layer (0 to 1 scale) number EKPERIMENT MANAGEMENT SOIL ANALYSES SOIL_ANALYSES_LAYERS
R Cllmate_cndes Other codes Pest cu:u:les Form Responses 1 Form Responses 2 Sheetl "EJ [ N I
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|/A Data Dictionary — From an IT or knowledge
management perspective, what is the “MVL"?

Candidates Content

e Ontology e Name & synonyms

e Data dictionary e Meaning

e Thesaurus e Hierarchy of relations
e Glossary e Units

e Controlled vocabulary e Data type

 Validation criteria

Wikipedia: A data dictionary, as defined in the IBM Dictionary of

Computing, is a "centralized repository of information about data such as
meaning, relationships to other data, origin, usage, and format."
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I/A Data Dictionary Curation & promotion

 Need to provide the I/A Data Dictionary with an
intelligent interface:
— Searchable (not “Ctrl-F”)
— Provision for user questions and suggestions
— Hide the “geek-speak”
— Provide links to:
e Protocols/assays
 More complete information on variables
e Solution through tools such as Protogé or
CropOntology.org interface
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Conclusions

e Special thanks: Cynthia Parr, Jeff Campbell, Ezra Kahn, Simon Liu, Carol
Barford, Ali Saleh and end-users

 Metadata: new descriptors, refine existing descriptors
o |ICASA/AgMIP approach is extensible to other agricultural systems
— Case 1: Dairy CAP
— Case 2: Livestock CAP
— Case 3: Life Cycle Analysis
— [Case 4: Phenomics — with K-State]
— [Case 5: Plant pathology — with U of Arizona]
At workshops, domain experts should be paired with data management
specialists
e Current I/A Data Dictionary is usable but can be improved
— Improve user-interface
— Data entry tools
— Sub-daily measurements: “time stamp(s)” + suffix & prefix

* Role for NAL Knowledge Services Division to work with USDA locations and
projects, AgMIP community, professional societies, and other stakeholders
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Harmonizing Agricultural Data for Open Access and Improving Cropping Systems Models
Joint AgMIP-USDA Workshop
National Agricultural Library
Beltsville, MD
Agenda
May 11-15, 2015

Goal:

Through harmonization of data formats and tools, the workshop seeks to greatly enhance the efficiency with which data
from USDA research programs are applied to research on agricultural systems analysis and modeling.

Objectives:
The objectives of the workshop are to:

1. Develop a prototype system to harmonize databases from several existing USDA and NIFA projects that will make
data accessible and usable for multiple crop models and for statistical analyses (Breakout 1),

2. Expand the AgMIP IT tools used to operate multiple crop models to include nitrogen and phosphorus inputs and
outputs and to complete translators for at least two additional US-based cropping system models (e.g., among
CROPSYST, EPIC, SALUS, and RZWQM) (Breakout 2),

3. Develop and document metadata and minimum variables that should be included in harmonizing data in other
USDA research areas (e.g., dairy, beef, Life Cycle Assessments, and biofuels) (Breakout 3), and

4. Develop recommendations for USDA that will lead to broader harmonization of data with capabilities for on-line
publication of datasets. This includes development of plans for publication(s) from the workshop (Breakout 4).

Summary of Breakout Sessions:

Breakout Session 1. Corn and Wheat Database Harmonization. (Co-led by J. White and B. Basso). Review implementation
of metadata in corn and wheat AFRI and ARS projects as well as status of the databases, data dictionaries, and APIs for
discovering and accessing the data via the internet. Develop specific goals for work to be completed during workshop
along with an initial plan and timetable for what will be done after the workshop. We will likely need to break this one
into separate sub-groups.

Breakout Session 2. Harmonizing Inputs for Additional Cropping System Models, Incorporating N and P Variables. (Co-led
by Meng Zhang and C. Porter). Demonstrate existing AgMIP tools for using the same data (APSIM and DSSAT). Review
status of translators for CROPSYST, EPIC, SALUS, and RZWQM crop models. Develop work plan for completing these
translators and a timetable that includes completion of at least one or two of these models during the workshop.

Breakout Session 3. Developing Metadata and Data Dictionaries for Other Agricultural System Components. (Co-led by C.
Porter and J. White). Develop metadata for the following types of systems: dairy, beef, forestry, economics, and Life
Cycle Analysis. Document these metadata and identify USDA databases (in NIFA, ARS, FRS, and ERS) that should be
connected for use in model-based analyses and statistical analyses. Develop list of minimum set of variables that need
to be harmonized.

Breakout Session 4. Strategic Planning with a Roadmap for a National Agricultural Data Network. (Co-Led by J. Jones, S. Liu)
During these breakouts over a 2-day period, selected participants will summarize data initiatives and how they might
fit into a national or global distributed agricultural data network. This will include short (~ 5 minute) summaries from
Ruth Bastow of the Global Plant Council, Pankaj Jaiswal from Oregon State U, Rob Knapen from Alterra, Moffatt
Ngugi from USAID, Stan Wood from BMGF, and others. This is intended to help identify mechanisms for collaboration
on the major task ahead regarding creation of a national or global approach for publishing, storing, and accessing
agricultural site data (e.g., experiments, breeding trials, on-farm field data, etc.). The breakout will outline a report
and recommendations for use by USDA, AgMIP, and other institutions that are contributing to improving agricultural
data archiving, publication, and retrieval for analyses.




72

Monday, May 11, 2015

8:00 am Registration
Plenary Session (Moderated by J. Jones)
8:30 Welcomes C. Woteki, S. Liu, C. Rosenzweig
9:00 Goals J. Hatfield, J. Jones
9:15 Introductions All
10:00 Break
10:30 AgMIP Overview C. Rosenzweig
10:50 USDA Goals and Strategies A. Bartuska
11:10 Data Harmonization: AgMIP Approach/Progress C. Porter
11:30 Status of Selected USDA databases B. Basso, S. Eigenbrode, J. Hatfield,
J. White
12:15 pm Discussion All
12:30 Lunch
1:30 Charge to Breakout Sessions J. Jones, J. Hatfield
Breakout Sessions

1:45 Breakout Sessions 1, 2, 3, 4
3:00 Break
3:15 Continue Work in Breakout Sessions 1, 2, 3, 4

Plenary Session
4:30 Plenary Session: Status Report, Each Breakout Moderator: C. Rosenzweig
5:30 pm Adjourn

Tuesday, May 12, 2015

Plenary Session
8:30 am Feedback, Goals for the Day J. Hatfield, J. Jones
8:45 Potential Roles of NAL in Harmonizing USDA Data S. Liu
9:15 Tri-Societies Data Initiatives Overview J. Volenec
9:45 Summary Status of Dairy, Beef, LCA, Other Data C. Barford, A. Saleh, E. Kahn
10:15 Discussion
10:30 Break
11:00 Charge to Breakout Sessions J. Jones, J. Hatfield

Breakout Sessions

11:15 Breakout Sessions 1, 2, 3, 4
12:30 pm Lunch
1:30 Continue Work in Breakout Sessions 1, 2, 3, 4
3:00 Break
3:30 Continue Work in Breakout Sessions 1, 2, 3, 4

Plenary Session
4:30 Plenary Session: Status Report, Each Breakout Moderator: S. Liu

5:30 pm

Adjourn
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Wednesday, May 13, 2015
Plenary Session

8:30 am Feedback, Goals for the Day J. Jones
9:00 Charge to Breakout Sessions 1, 2 and 3 only J. Jones
Breakout Sessions
9:15 Breakout Sessions
10:30 Break
11:00 Breakout Sessions
12:30 pm Lunch
1:30 Continue Breakout Sessions
3:00 Break
3:30 Continue Breakout Sessions 1, 2, and 3
Plenary Session
4:30 Plenary Session: Status Report, Each Breakout Moderator: J. Hatfield
5:30 Adjourn
Thursday, May 14, 2015
Plenary Session
8:30 am Feedback, Goals for the Day J. Hatfield, J. Jones
8:45 Report from Breakout Sessions 1, 2, 3
9:45 Overview of Other Potential Collaborative J. Jones, J. Hatfield
Initiatives
10:15 Break
Breakout Sessions
11:00 Continue with Breakout Sessions 1, 2, 3
12:30 pm Lunch
1:30 Continue Breakout Sessions 1, 2, 3
3:00 Break
3:30 Continue Breakout Sessions 1, 2, 3
Plenary Session
4:30 Plenary Session: Status Report, Each Breakout Moderator: J. White
5:00 pm Adjourn
Friday, May 15, 2015
Plenary Session
8:30 am Goals for the Day J. Hatfield, J. Jones
Breakout Sessions
8:45 Continue Breakout Sessions 1, 2, 3

Reconvene Breakout Session 4 (with remote
connections)

10:30 Break

Plenary Session
11:00 Plenary Session: Status Report, Each Breakout Moderator: J. Jones
12:15 pm Concluding Remarks J. Hatfield, J. Jones, S. Liu

12:30 pm Adjourn, End of Workshop




74

Participants Attending the AgMIP-USDA Data Harmonization Workshop May 11-15, 2015

Abendroth, Lori
Ahuja, Laj

Baer, Brian
Bartling, Pat
Bartuska, Ann
Basso, Bruno
Bastow, Ruth
Birkett, Clay
Boote, Kenneth

Campbell, Jeffrey
Collier, Sarah
Devare, Medha
Eigenbrode, Sanford
Fleischer, David
Gerik, Tom
Gessler, Paul
Gustafson, Dave
Hatfield, Jerry
Herzmann, Daryl
Hyman, Glenn
Izaurralde, Cesar
Jacobs-Young, Chavonda
Jahn, Molly
Jaiswal, Pankaj
James, Rosalind
Jannink, Jean-Luc
Jones, Jim

Jones, Kristal
Kahn, Ezra

Kelly, David

Kim, Soonho
Knapen, Rob
Knighton, Ray
Liu, Simon
Martin, Clyde
Moore, Gary
Nelson, Roger
Okamuro, Jack
Parr, Cynthia
Porter, Cheryl

labend@iastate.edu
Laj.Ahuja@ARS.USDA.GOV
baerb@msu.edu
pat.bartling@ars.usda.gov
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