MonarchNet: A Portal for Monarch Monitoring

Background: The MonarchNet Steering Committee Data Integration Working Group recommends the development of a web portal for organizations involved in directing monarch monitoring programs (“partners”).  The portal will have a hierarchical structure illustrated in Figure 1, with most data housed on partners’ independent websites.  
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Figure 1. Portal: Background on partners and monitoring programs, trend graphs, ability to query individual partner databases, publications, blog/forum for data users. Partner Websites (~16 total): In most cases, MonarchNet will link to existing databases of partner organizations.  In some cases, partner data are not on-line.  MonarchNet may set up websites for these programs that allow data entry by participants, and access to data via queries or requests to program managers. Other Relevant Databases: We will link to plant, phenology and weather databases that would be useful in analyses of monarch monitoring data. 

We anticipate that partners will have data sets that are at least three years old, show evidence of quality data and data management, standardized procedures, a long-term plan for data collection, and in most cases, have institutional backing.  MonarchNet could serve as a repository for data from monitoring projects that have ended, and for projects that do not have an existing system for archiving their data.  As we identify and link to databases through MonarchNet (see table 1), we will make note of cases in which data may be duplicated in different databases; for example, Peninsula Point observers may report the same monarch roost to Journey North that they count for a migration count.  In some cases, these duplications will not be a problem; in the above example, the Journey North program notes the occurrence of the roost while Peninsula Point provides a count. However, it is important to keep duplication in mind as we build the portal.
The portal will include trend graphs (static in the beginning and possibly changing to become automatically updatable) from each partner program.  These trend graphs may illustrate data such as participation in the program, the number of sites represented in the database, or summary indices of monarch abundance or condition. The content of these trend graphs will be decided by agreement between the partner and network, and will serve to provide exciting information to portal visitors.  One individual within the partner group will coordinate these trend graphs, and the MonarchNet manager may use these data or other data to create synthesis trend graphs that represent the status of the monarch population or monarch monitoring programs.

Metadata. The portal will include the following metadata for each project:
· Abstract: a brief summary of the goals and methods of the monitoring program, including the questions and hypotheses (where relevant) that are being addressed, a description of the participants and the timeframe over which the data have been collected.
· Access and use constraints: any constraints to access of the data (ranging from freely available to anyone to available upon request to not available at all: see description of access levels below).
· Study design and data collection protocols: a brief summary of the design and methods of the study, links to more complete online description, data sheets and/or data entry processes 
· Field definitions: a description of the data fields that exist in the data set, including, when relevant, whether the data are count or occurrence data and whether absence data are included.
· Quality control procedures: how data accuracy are ensured at collection and data entry
· Preliminary processing, derivation, extrapolation, or estimation procedures: a summary of steps that have been taken to remove or modify questionable data, and reasons for these steps.
· Quirks/peculiarities: any problems with the data that might require the professional judgment of the data manager.  For example, some MLMP sites do not record eggs, so their data would not be useful to survival analyses, but would be useful for presence/absence analyses.
· Features of the data that could constrain their use for certain purposes: data constraints that are not due to inaccuracy, but due to issues such as accuracy of spatial scale (for example using zipcodes to estimate location) or biases that could arise from the lack of negative data.  It is possible that some of these constraints, e.g. spatial scale/spacial accuracy, could be metadata fields of their own.
· Citation for the data.
Data Fields.  Setting up usable data query capabilities will require many conversations with partners by the MonarchNet web designer to determine appropriate data fields and formats. These conversations will help us to assess what partners are already using, what fields are necessary to make their data usable, and what changes are needed to make their data compatible with data from other programs. All data fields will need to clearly indicate what the data represent, with a complete description in the metadata.  For example, if the data field was ‘ObservationCount’, the metadata should clearly indicate whether the butterflies were counted while flying or on the ground.  Observation ‘counts’ should also be clearly differentiated from ‘occurrence’ data. Many databases will need to be modified to address these standardization requirements.  
While some data fields will be specific to individual programs, others will be constant across all programs and will require standardization.  We will have standard formats for date (day, month, year separate), location (latitude/longitude, fields that indicate location precision in meters and the kind of GPS unit used), time (military time), and observer.  As data agreements become established, a master database will be constructed that will help facilitate standardization by summarizing all fields, data types, potential overlaps and conflicts (Figure xx – insert figure I’m sending in conjunction with my comments…).
Recognizing data contributors. We will develop an effective reward structure for all partners, recognizing that their participation will require significant investments.  Rewards for partners will include recognition in publications (either acknowledgement or authorship depending on agreements between MonarchNet, the partner, and the data user), the knowledge that they are contributing to the greater good of increasing understanding of monarch biology and conservation, acknowledgement of program volunteers (data collectors), citations of the database, added publicity and possibly new participants, and possibly helping make programs sustainable.  Any use of the data will require acknowledgement of the funding sources for the individual programs and of MonarchNet. In some cases, MonarchNet will provide support for digitization of partner data and making it possible for participants store and upload data to a website.
Recognizing MonarchNet contributors. Any agencies or organizations that provide significant support for the development or the maintenance of the MonarchNet portal will be recognized on the webpage under a funders’ section.
Independence of Data Owners and Data Users. All data owners will determine what data are shared and not shared, with whom, and under what conditions.  In some cases, historical data may be less accessible than future data.  We will develop different levels of access that are tailored for each participating group, and individuals who utilize data will need to register and log in so that we can track who downloads data and how often data are used.  The portal will include a statement that encourages collaboration with data owners, and, possibly, a requirement that if data are used for new purposes, the users need to submit a separate proposal to the data owners, unless the data are freely available without an application process.  We propose the following levels of access, which may evolve as we work with MonarchNet partners:
1. Metadata information only, none of the raw data are available to outside users
2. Metadata information, data (or a subset of the data) are available on request, summary plots of data are available on portal or partner website
3. Metadata information, some data are freely available via queries from the portal, some data are available on request, summary plots of data are available on portal or partner website
4. Metadata information, all data are freely available via queries from the portal, summary plots of data are available on portal or partner website
Any use of partner data for scientific publication will require a statement of use and citation.  Partners may require the inclusion of a clause stating that the data owner doesn’t necessarily agree with the conclusions of the publication, and when appropriate, authorship of the data collector or owner should be included.  However, we will strongly discourage partners from requiring that publications require their approval before submission.
Cooperative agreements. Agreements between MonarchNet and partner organizations will be formal contracts that describe the roles of each organization, and any restrictions on and requirements for data use. These agreements will be renewed every five years, and can be non-renewed by either the partner or MonarchNet, and will be tailor-made for each partner.
MonarchNet development and management.  Undertaking the steps described above will require significant funding and investment by partners. We recommend the following initial steps, and suggest possible means for accomplishing them:
· Establish partnerships: contact potential partners, develop cooperative agreements that specify the needs for each partner to be involved (as described above). We recommend that the coordinator of the Monarch Joint Venture lead this initiative, if other members of the MJV steering committee agree.
· Create an initial website (www.monarchnet.org): this website will include background on the network, partners as they’re added, and possibly summaries of initial data analyses conducted by the MonarchNet steering committee.
· Develop network (data accessing and serving structure): initial development of the network will require a grant.  We will hire one or two individuals to flesh out all attributes of the databases and determine how they’ll fit together, and set up the portal and its front-end query structure.  We will solicit the advice of Denis LePage (Bird Studies Canada, via Tara Crewe), and may hire a programmer to work with Nate Nibbelink (UGA) on this task.  This job will entail normalizing data attributes, creating an optimal relational structure and interface, and developing query tools.
· Ongoing management: the Network website will require ongoing upkeep, including posting annual trend updates in cooperation with partnerships, trouble-shooting and technological updates, and other web maintenance and improvement tasks.  In addition, it will require developing and supporting relationships with partners, users, and relevant stakeholders for whom monarch population data are useful.



























