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et al., 2002), which is a mediator application to provideA WEB-BASED DATA EXCHANGE SYSTEM
access to online weather databases; and EuroSOMNET,

FOR CROP MODEL APPLICATIONS which is a soil organic matter experiment database
(Franko et al., 2002). However, in many cases, data

W. McNair Bostick,* Jawoo Koo, acquisition requires significant resources, and data avail-
Valerie K. Walen, James W. Jones, ability becomes a constraint.and Gerrit Hoogenboom Data collected in agricultural research can often be

used to achieve multiple objectives. For example, data
Abstract collected by an experimentalist to test a hypothesis may

Development, evaluation and, application of cropping system mod- also be usable by a modeler in development or evalua-
els (CSMs) require multiple types of data. Cropping system data sets tion of a CSM. Examples of cropping system data sets
can often be used multiple times by different groups of modelers and that may be useful for working with CSMs include irriga-
experimentalists around the globe. However, for various reasons, data tion and fertilizer response experiments, variety trials,
sets are often underutilized while at the same time, lack of data pest management experiments, and long-term crop rota-creates a bottleneck for many modeling efforts. In an effort to increase

tion experiments. In addition, local weather data setsutilization of cropping system data, the International Consortium for
that coincide with these experiments are needed. How-Agricultural Systems Applications (ICASA) has developed an in-
ever, modelers and experimentalists are often unawareternet-based system, the ICASA Data Exchange (ICASA DE; www.

icasa.net; verified 15 Feb. 2004), that provides a convenient forum for of collaboration possibilities and invest significant re-
documenting, archiving, and exchanging cropping system experiment sources in collecting data solely to meet their specific
and/or weather data sets. Users of the ICASA DE can enter metadata objective. Furthermore, after a project’s objectives have
that describe their data sets, upload their data set files, edit their been achieved, the data collected for an experiment,
entries, search for data using specific criteria, browse metadata of which could be used by multiple researchers working
data sets in the system, and download data sets from the system.

with CSMs, are often filed away with poor documenta-The purpose of this paper is to present the functional design and
tion and never used again (Hunt et al., 2001; van Evertimplementation of this system.
et al., 1999). We believe that the efficiency of CSM
endeavors can be improved by implementing a system
for archiving data with adequate documentation (meta-Cropping system models integrate data and knowl-
data) and providing easy access to data for those whoedge of soil, plant, and atmosphere systems to
need it.allow simulation of cropping systems over a wide range

Internet database systems, such as the Georgia Auto-of environments and management practices (Larson et
mated Environmental Monitoring Network, MetBroker,al., 1996; Pala et al., 1996; Cavero et al., 1998; Alves
and EuroSOMNET, are an effective way of archivingand Nortcliff, 2000; Mailhol et al., 2001). This makes
and disseminating data because anyone with internetthem valuable tools for agricultural professionals
access can obtain metadata and/or data from these sys-around the world. However, effective applications of
tems. Moreover, low-cost and public-domain softwareCSMs require a minimum set of weather, soil, and man-
are now available for developing such systems.agement data (Hunt and Boote, 1998). Development

We realize that, for various reasons, not all data canand evaluation of models require all of the aforemen-
be shared, and some researchers are reluctant to sharetioned types of data together with additional data such
data at all. On the other hand, data sharing and otheras time-series data on crop development, soil moisture,
exchanges between researchers are often essential toand soil nutrients as well as yield and yield compo-
the success of research endeavors. This is one of thenents data.
reasons that many funding organizations, such as theIn some modeling efforts, data collection and dissemi-

nation systems are in place, and data availability may National Science Foundation (NSF) and the National
not be a constraint. Examples of systems include the Aeronautics and Space Administration (NASA), spec-
Georgia Automated Environmental Monitoring Net- ify that that grantees should make project-supported
work (Hoogenboom, 1993), which provides weather data available to other researchers and the public (NSF,
data from the state of Georgia; MetBroker (Laurenson 2002; NASA, 2003). To provide a forum for data sharing

in the cropping system research community, we have
developed an internet-based system for researchers to

W.M. Bostick, J. Koo, V.K. Walen, and J.W. Jones, Dep. of Agric. document and exchange cropping system data sets andand Biol. Eng., Univ. of Florida, Gainesville, FL 32611; and G. Hoogen-
corresponding weather data sets. The purpose of thisboom, Dep. of Biol. and Agric. Eng., The Univ. of Georgia, Griffin,

GA 30223. Florida Agric. Exp. Stn. Journal Ser. no. R-09492. This paper is to present the functional design and implemen-
research was supported in part by the Soil Management CRSP Project, tation of this system.
funded by USAID, and by “Carbon from Communities: A Satellite
View” funded by NASA. Received 7 May 2003. *Corresponding au-
thor (mcnair2@ufl.edu).

Abbreviations: CSM, cropping system model; ICASA, International
Consortium for Agricultural Systems Applications; ICASA DE, Inter-Published in Agron. J. 96:853–856 (2004).

 American Society of Agronomy national Consortium for Agricultural Systems Applications Data Ex-
change (system).677 S. Segoe Rd., Madison, WI 53711 USA
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System Description files, edit their entries, search for data using specific
criteria, browse metadata of data sets in the system,The system is administered by ICASA (www.icasa.
and download data sets from the system. Members ofnet), an open-membership organization that envisions
ICASA have access to all of the functions of the ICASAa future characterized by broad acceptance of systems-
DE. To become an ICASA member, one must stateoriented methodologies in agriculture and natural re-
that he or she agrees with ICASA vision and goals andsources. The goal of ICASA is to advance agricultural
will contribute to advancing these goals. By requiringsystems research through the development and applica-
ICASA membership for full access to the system, we feeltion of methodologies and tools for agricultural sys-
that we create a forum that users will be comfortable con-tems analysis.
tributing to because it will be accessible by like-mindedThe system is named the ICASA Data Exchange
scientists. In addition, we feel that this requirement will(ICASA DE). Users of the ICASA DE can enter meta-

data that describe their data sets, upload their data set emphasize the importance of voluntary contributions to

Fig. 1. Metadata of one of the experiment data sets in the database. * Denotes required fields.
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the system and encourage those that download data to entering data that could be very beneficial to the CSM
community. To save space on the data server and tocontribute data also. If people do not want to become

ICASA members, they can still access all of the meta- allow for easy and fast file transfers, only compressed
.zip files can be uploaded. The ICASA DE data-editingdata in the system and contact the data holder if they

want to obtain data sets documented in the ICASA DE. interface provides a user with the option to correct er-
rors found in the metadata or data files after submission
or remove the data from the database.Data Entry and Editing

Metadata and data files are stored in tables of a rela- Data Search and Download
tional database. For metadata entry, users complete an

When searching for data, users can customize theironline form by using either check boxes or pull-down
search by specifying a country, latitude and longitude,menus for most entries. Examples of metadata for ex-
and/or crop (for experiment data only). After the searchperiment and weather data sets are shown in Fig. 1 and
criteria are entered, the system searches the database2, respectively. Metadata fields on the entry form were
tables and returns summary information for each datachosen to provide a complete description of the contents
set that meets the criteria. If no criteria are entered,of the experimental and weather data sets. Required
summaries for all data in the database are shown. Usersfields for both experimental and weather data sets (de-
can then select specific data sets to view those data sets’noted by an * in Fig. 1 and 2) are owner name and
metadata. If data files are available for download, acontact information, dates of data collection, site infor-
download link is displayed at the bottom of the metadatamation, and data holder name and contact information.
(Fig. 1 and 2). If data files are not available, the dataOther fields are optional.
holder’s contact information is provided so that usersIf the users choose to upload data files, they will
can request access to the data or obtain additional infor-be prompted to upload after they have completed the
mation about the data.metadata entry form. Submission of files that follow

the ICASA data standard (www.icasa.net) is strongly
File Verificationencouraged. However, it is not required that file submis-

sions follow this format, as we feel that this could deter The only metadata field not entered by a user is the
verification status, which is determined by the ICASAscientists that are not familiar with the format from

Fig. 2. Metadata of one of the weather data sets in the database. * Denotes required fields.
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DE administrator. Initially, uploaded files have an un- data entry form is clearly laid out and has a simple
user interface, manually searching through data files toverified status. Uploaded files are checked by ICASA

to confirm that they contain data pertaining to cropping extract metadata to fill out the forms can be tedious and
may deter data holders from entering data. Therefore, asystems, and if this is the case, they receive verified

status. The main purpose of this first level of verification further step of system development would be to auto-
mate metadata and data uploading to the database.it to assure that the system is not being used to exchange

files unrelated to cropping systems. As an additional Both ICASA as an open-membership organization
and the ICASA DE have been in existence for less thanlevel of verification, ICASA may also evaluate whether

the data works with a specific application, such as a one year. As of 8 Oct. 2003, metadata and data files
for 52 experiments and two weather stations had beenmodel. If they do work, this is also specified in the

verification status. For example, the verification status uploaded to the system. One of the main principles
of ICASA is cooperation between researchers throughin Fig. 1 and 2 indicate that the data files have been

verified as operable with the DSSAT CSM. Verification sharing data, software applications, and/or other enti-
ties. As the ICASA DE becomes more well known inis conducted to confirm the integrity of a data set, but

it is not meant to be a rating of the overall scientific the cropping systems research community, it will be a
widely used and important tool to those who are devel-quality of the data.
oping, evaluating, and applying CSMs.
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