i
5

The I&M Data Manager’s Handbook

Version 2

Submit Revisions Until: December 31, 2002
Current Editor: 

Brent Frakes

brent_frakes@nps.gov
Contributors

If you help, make sure your name is here!!

Peter Budde

Mike DeBacker

Chris Dietrich

Brent Frakes

David Pillmore

Wendy Schumacher

Nicole Tancreto

Doug Wilder

Table of Contents

11
Overview

2
The I&M Program
1
2.1
History
1
2.2
Inventories
1
2.3
Monitoring
1
2.4
The Network Coordinator: Your Boss
1
2.5
The NRID folks in Denver: Your Friends
1
3
Goals
1
3.1
Organize information
1
3.2
Improve I&M Program
1
3.3
Ensure Program Continuity
1
3.4
Share Data Widely
1
4
Tools
1
4.1
Servicewide Programs
1
4.1.1
NatureBib
1
4.1.2
Dataset Catalog
2
4.1.3
NP Species
3
4.1.4
GIS Clearinghouse
3
4.1.5
Others
4
4.1.5.1
ANCS+
4
4.1.5.2
Procite
5
4.2
Databases
5
4.2.1
Access
5
4.3
GIS
5
4.3.1
Arcview 3.x
5
4.3.2
ESRI ArcGIS 8.0
5
4.4
Metadata
5
4.4.1
SIMMS
5
4.4.2
Arc catalog
5
4.5
Image Analysis
5
4.5.1
ERDAS Imagine
5
4.6
Miscellaneous
5
4.6.1
Adobe Acrobat
5
4.6.2
Adobe Capture
5
4.7
Internet
5
4.7.1
Web page How-to
5
4.7.2
Frontpage
5
4.7.3
Other Web Page Editors
5
5
Responsibilities
6
5.1
Formal/Servicewide
6
5.1.1
Database Management
6
5.1.2
Data Mining
6
5.1.2.1
Introduction To Data Mining
6
5.1.2.2
Types of Information Mined
7
5.1.2.3
NPS Servicewide Databases
8
5.1.2.4
Assessment of Previous Work
9
5.1.2.5
Initiating Data Mining
9
5.1.3
Data Dissemination
21
5.2
Informal/Network-Specific
21
5.2.1
Program Liaison
21
5.2.2
Technical Support
21
5.2.3
Workgroup lead
21
5.2.4
Reviewing Contracts
21
5.2.5
Preparing Scopes of Work
21
6
Information Management
21
6.1
Databases
21
6.1.1
Current data structure
21
6.1.2
Table naming conventions
21
6.1.3
Geodatabases
21
6.1.4
VBA variable naming conventions
21
6.1.5
Documenting your code
21
6.2
Directory Structures
22
6.2.1
Structure A
22
6.2.1.1
Where Used
22
6.2.1.2
Pros & Cons
22
6.2.2
Structure B
22
6.2.2.1
Where Used
22
6.2.2.2
Pros & Cons
22
6.3
File Naming Conventions
22
6.4
Metadata
22
6.5
Communication
22
6.5.1
Regular Meetings with I&M Coordinator
22
6.5.2
Calendars
22
6.5.3
Phone Conferencing
22
6.5.4
Presentations
22
6.6
Data Integrity and Security
22
6.6.1
QA/QC
22
6.6.2
Backups
22
6.6.3
Electronic and Physical Security
22
7
Checklists
22
7.1
Your first month
22
7.2
Your first year
22
8
References
23
8.1
Database Design
23
8.2
Visual Basic
23
8.3
GIS
23
8.4
Data Management
23


Overview

The goal of this Handbook is to serve as a guide to the NPS I&M Data Managers.  Because each of our networks is different and each of us has different skills, there is no one model for being a perfect data manager.  It is likely that only 10% of what is written here will pertain to you – please help fill in the remaining 90%.

The I&M Program

History

Inventories

Monitoring

The Network Coordinator: Your Boss

The NRID folks in Colorado Denver: Your Friends Since this section is not written I don't know what it pertains to, but with only 2 I&M staff in Denver and the balance in Fort Collins I think it might be better to change the header. If you mean to include some specific Denver folks, too, maybe "The NRID folks in Colorado".
Goals

Organize information

Improve I&M Program

Ensure Program Continuity

Share Data Widely

Tools

Servicewide Programs

NatureBib

NatureBib is the database for scientific citations presented as bibliographic references.  NatureBib merges a number of previously separate bibliographic databases dealing with natural resource related topics including geology, paleontology and water.  NatureBib also contains references that are citations not originating directly from a single-subject bibliography.  In addition, NatureBib is flexible accepting references regardless of physical form and publication status.  Baseline data for NatureBib has been collected since 1995 and is now complete.  Parks are responsible for keeping NatureBib up-to-date.  In some cases, however, networks and prototype programs (e.g., The Prairie Cluster LTEM) may be responsible for updating NatureBib for the parks.  

Like NPSpecies and Dataset Catalog, there are two applications: the desktop application uses Microsoft Access and the web-based (master) database is Oracle  (see below for information about obtaining a password for the Oracle application.)  Since these three use the same programs it is easy to transfer data from one database to another.  An example is citations entered into NPSpecies are found in NatureBib searches.

Additional information about the NatureBib application can be accessed at:

http://www.nature.nps.gov/im/apps/npbib/index.htm
General information about NatureBib can be accessed at:

http://www.nature.nps.gov/im/inventory/nrbib/index.htm

A username and password are required to use the online system.  Usernames and passwords for NPSpecies may be used for NatureBib and instructions on obtaining a login account for NPSpecies can be found at: 

www.nature.nps.gov/im/apps/npspp
Usernames and passwords for those only using NatureBib may be obtained by contacting the Bibliographic Coordinator.

Dataset Catalog

Dataset Catalog (DSCAT) is a MS Access database application for capturing metadata on spatial and tabular datasets.  Metadata is information on why, what, when, where and how a dataset was generated, and how a dataset may be obtained. DSCAT is designed to capture abbreviated or “lite” metadata on a large number of datasets and to provide a single resource for data managers to keep track of datasets.  DSCAT can be used to catalog a variety of natural resource datasets, ranging from physical files and photographs to digital scientific and spatial data.  The NPS Inventory and Monitoring Program introduced DSCAT in 2000 and is currently (as of August 2002) developing a web-based metadata application as well. The desktop application (DSCAT) in combination with the web-based application will be called the NR/GIS Metadata System. The NR/GIS Metadata System will provide metadata creation and management capability for users with or without adequate internet access, and will be fully compliant with federal standards for spatial and biological metadata.

1.1.1 NP Species

NPSpecies is the National Park Service Species database. It is a tool used to record information about living things in the parks in performing the biological inventories.  NPSpecies consists of a master online application and a desktop application. All data must be entered into the online application:  

https://science1.nature.nps.gov/npspecies/
The description of the application can be located at the following web site:

http://www.nature.nps.gov/im/apps/npspp/index.htm
The Master Online NPSpecies application is now available for National Park Service use. A login name and password are required for access.  The same username and password is used for both NPSpecies and NatureBib (see “NatureBib”, above).  The NPSpecies online database can be updated by getting the data into the desktop application and sending the database portion to The Inventory and Monitoring program. Instructions can be found at

NPSpecies relies on the ITIS database for standard taxonomic nomenclature. ITIS-North America is a partnership of U.S., Canadian, and Mexican agencies; other organizations; and taxonomic specialists. WASO I&M tells us that this is soon to be fully implemented nationally. So for the time being the nomenclature may sometimes be other than what we expect. For more information, see: 

http://www.itis.usda.gov/index.html
or

http://www.nature.nps.gov/im/apps/npspp/npspponline.htm
GIS Clearinghouse

The GIS Clearinghouse is a NPS web site (http://www.nps.gov/gis/) dedicated to distributing geospatial data.  It houses ArcInfo coverages and shapefiles for each park, along with FGDC compliant metadata. Because the GIS clearinghouse contains metadata, it is similar in form to the DSCAT except for (1) the metadata is FGDC compliant (note the new NR/GIS Metadata System will generate FGDC compliant metadata), meaning that it contains all required metadata elements (Please Note: FGDC compliant metadata does not ensure all required metadata tags are present, it only implies that those that are populated meet the standards.); and (2) the data is available directly online.

Others

While the I&M program has focused on and promotes the previous databases, data managers should be aware of other tools frequently used by the parks to manage information and data.

ANCS+

Also known as “Re:discovery,” ANCS+ is a museum collections management software which is the Park Service standard for collections management.  It is used in the parks to catalog and track all museum collections items that are owned by the NPS.  This may include items which are held at facilities outside the park service (universities, museums, etc.).  It is used to track cultural and natural history items, as well as document archives.  The status, completeness and up-to-dateness of the ANCS+ database will differ from park to park.  If the park has a full time curator, it is likely to be up-to-date and relatively complete.  If the park does not have a full time curator, it is likely to be out of date and incomplete.  Some parks’ ANCS+ databases are managed by support office personnel.

The ANCS+ database can be a good source of voucher specimen data for NPSpecies.  It will export a comma-delimited text file that can be imported into NPSpecies, either by the data manager or by the NPSpecies team in Denver.  It is important to talk to the park or support office staff who manage the database to get a good indication of the completeness of the database and the validity of the identification of the natural history specimens. 

It may also be a good source of archived reports or even datasets.  Again, this depends on the personnel and the history of archiving in the park.

This stands for Automated National Catalog System.  It is the program used by the National Park System's museum's to track their collection.  It can be an important source of voucher specimen data for NPSpecies.  The application is written in Foxpro 2.6 for Windows and the data is collected in memo fields in .dbf files.  These can be imported into either Access or Excel (with a little work) and used to update the relevant parts of the NPSpecies application.

Procite

This is the application used by the National Park Service Library Program libraries and is known as Voyager.  It can be a prime source of published bibliographic references for eventual inclusion in NatureBib.  The Library Program website can be accessed at: 
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Formal/Servicewide

Database Management

Data Mining

Introduction To Data Mining

All parks have information that may contribute to the development of the monitoring plan.  For example, some parks have funded inventories or tracked particular species through time, while others have old photographs and maps that show the state of the natural resources at one point in time and indirectly help to track natural resources through time.  However, the location and condition of these data sets is either documented at the park level or unknown.  It is no secret that the NPS has failed in the past to build on existing information when implementing new studies.  Considerable time and attention in the development of vital signs monitoring has been focused towards creating a monitoring program that integrates existing information and builds on an information base.  Data mining is the process through which we are creating the information foundation upon which to build the vital signs monitoring program.   

Data mining for the I&M Data Manager’s purposes is defined as the collection, consolidation, analysis, and organization of existing natural resource information for parks in their network.  I&M data mining includes many different functions (e.g. data cataloging, searching file cabinets, quality assessment, data entry, database creation and data conversion).  This definition of data mining differs from the standard IT notion of data mining, which focuses on extracting information from large digital databases.

Selecting the appropriate approach and personnel differs for each of these various tasks.  The I&M data mining process includes: (1) consideration of the types and quality of information to be mined; (2) evaluation of the servicewide databases; (3) discussion with the parks concerning the state of these databases; (4) development of a plan for data mining; and (5) oversight/initiation of the data mining.

It is important to note that the data mining process may need to be preformed in two phases.  The most important phase occurs in preparation for the development of a vital signs monitoring program.  However, after the vital signs are defined and the monitoring program is laid out it will in many cases be important to perform an additional data mining phase focused exclusively on the critical elements of the plan.  The decision on whether to convert data either to one of the service wide databases or to a standard database format (i.e., the Database Template) should be reviewed at this time as well

Types of Information Mined

There are countless types of information in various formats (e.g. hardcopy, digital) that the data miner will encounter.  Sometimes this information is bound on a shelf while other information may be hidden away in a file cabinet.  Some information may be of obvious importance, while other information may have dubious value.  Knowing the types of information one will be dealing with helps to know what skills are needed and also in what service-wide databases the information will be recorded. 

Types of information include spatial, tabular, bibliographic, and miscellaneous.  Each is different in nature and also requires a different set of skills for effective interpretation and cataloging.  

It is important to distinguish between digital and non-digital data.  Digital data is any information saved on a disk or tape (or other storage media) that requires a computer or similar device to access.  This may include word processing (e.g., *.wpd, *.doc, *.txt), spreadsheet (e.g., *.xls, *.wks), database (e.g., *.mdb, *.dbf), scanned photos or other files types stored for use by a computer or the like (e.g., audio tapes may be considered digital and must be accessed with a tape player of some sort).  In contrast, non-digital data is information not captured in a storage media (like hard drive, tape or CD) for use in a device like a computer.  This includes paper maps, reports, photographs, field notes, etc. Any of the four types of information important for the I&M program may be digital or non-digital.  For purposes of data management, it is important to note during the data-mining process whether or not the information found has been saved in a digital format or not.

Geo-Spatial

Spatial information is anything that can be rendered onto a map; that is, information that is associated with real-world coordinates that would specify their location somewhere on the Earth.  Spatial information (data) may be manifested as maps, GIS layers (such as shapefiles or coverages), CAD files, GPS files or similar mechanisms (data models) that contain coordinate geometry.  Photographs, especially aerial photos, may be considered spatial if location information is included with the photos.  Cataloging, interpreting, and organizing this information may require experience in GIS, GPS, remote sensing and airphoto interpretation, geography, and/or cartography.  At a minimum, experience with GIS is necessary for handling digital spatial data.  Information can also reside in either digital or non-digital table/database format (e.g., legacy databases, State natural heritage programs, etc).

Tabular

Tabular information pertains to any type of table, database or collection of hardcopy forms.  In some cases, tabular information may accompany a report, while in other cases it may be stand-alone. Generally, tabular information included in reports will be captured as bibliographic information.  Cataloging and management of tabular information requires proficiency in database design and/or spreadsheet operations.  Interpretation of tabular information may require expertise in whatever discipline the table is concerning.  For example,  knowledge of biology is necessary for interpretation of a values in a table of snowshoe hare foraging frequency.

Official/Unofficial Reports

The third type of information is bibliographic.  Anything that is a full report, either published or unpublished, and is suitable to serve as a professional reference would be considered a bibliographic reference.  Evaluation of bibliographic information for its suitability to the I&M program requires sufficient knowledge of the report subject matter.  Generally, reports on any aspect of a park’s ecosystem (be it peregrine falcon nesting behavior to vascular plant distributions, for example) are suitable to the I&M program.

Miscellaneous Notes and Memos

A fourth type of information is miscellaneous memos, letters,  notes, or similar documents.  These collections of information may augment any of the previous types of information or may be important for their own merit.  Skills and experience required to interpret miscellaneous information include a broad understanding of park’s history (e.g., why the notes even exist) and the ability to discern what is important from what is garbage.

NPS Servicewide Databases

To consolidate and track information related to natural resources, the NPS has initiated a number of servicewide databases and clearinghouses.  These database help standardize how information is collected, organized, and disseminated.

Database Template

The Database Template is most importantly a database structure designed to hold data in standard formats. It is not a service wide database in itself but a method of assembling information so that it can be combined with and compared to similar inventory and monitoring data not only park wide but network wide and eventually service wide. It is bases on the idea that information important to the vital signs monitoring programs will have two main components. First a geospatial component that defines a location in space (LocationID). Secondly a temporal component that defines a location in time (EventID). These ideas can be more fully explored at the following I&M Web site:

http://www.nature.nps.gov/im/apps/template/index.htm

Assessment of Previous Work

Data mangers can expect the service-wide databases to be in various states of organization, depending on the parks.  For instance, within the Heartland Network, parks were given a list of references for NatureBib and DSCAT and estimated that they ranged in the level of completeness from 25-90%.

The difference in the maintenance and overall completeness of the databases is attributed to a number of factors.  Some parks lack the personnel to organize and maintain the information.  In addition, some parks do not have natural resource management as their primary goal, and therefore have not dedicated as much attention to that task.  Finally, some parks are relatively new or have recently expanded and have not had the opportunity to participate in cataloging efforts.

Once the data manager knows the types of information that may be mined and how they relate to the servicewide datasets, he/she needs an idea of the state of the databases to assess the scope of work ahead and determine where to begin.  General recommendations include:

1. Create a list of all datasets from NatureBib, DSCAT, and GIS clearinghouse for each park;

2. Visit each park with the list and ask various natural resource personnel to estimate the completeness of the datasets;

3. Create a table showing the relative completeness of each dataset to get an idea of the time involved in further data mining

Initiating Data Mining 

Based on the estimated completeness of the datasets, it is likely that data mining will occur at most, if not all, of your parks.  There are a number of constraints and considerations that one should evaluate before initiating data mining.  A coherent, yet flexible plan is critical before initiating the task. 

Cost

Data mining can be extremely costly and it is therefore critical to allocate a specific amount of time/money to complete the task.  It should be determined in advance how much time and/or money will be allocated for such a task.  One suggestion is to ask each park how much time it would take to bring the servicewide databases up to date.  However, you should be aware that data mining is a potentially endless task and there is a point where the costs outweigh the overall benefits.

Deadlines of the I&M program

Be aware of the deadlines imposed by the I&M program.  Phase I, for instance, requires that all pertinent databases be evaluated prior to the selection of indicators/vital signs in Phase II.

The Heartland Network is approaching this a little differently.  For Phase I, the focus was on organization and recording the information in NatureBib.  During Phase II, selected datasets and other reports were analyzed concurrent with the selection of indicators.

Expertise of Data Miner

The quality of the mined data depends on the expertise of the person interpreting and registering the information.  As the data manager, you already have many of the skills necessary for effective data mining -- unfortunately, this may not be the case with the person at the park.  

It is best to coordinate with the parks on how they want to conduct the data mining.  Insisting that data mining be done your way may alienate the parks and reduce their overall cooperation.  There are at least three ways the parks may decide: (1) you do the data mining at the park, (2) train one or two individuals to do the data mining for all of the parks, or (3) train separate park staff to do the data mining at their own park.

The Data Manager as Data Miner

1.1.1.1.1.1.1 Advantages

1.1.1.1.1.1.2 Disadvantages

Two Data-Mining Clones

1.1.1.1.1.1.3 Advantages

1.1.1.1.1.1.4 Disadvantages

Training others to do the dirty work

In the case of the Heartland Network, parks were asked to identify personnel who would be responsible for data mining.  Parks were asked to budget approximately 160 hours for completion of both stages of the data mining.  When possible, two individuals were to be identified – one who was more proficient in the spatial information while another who would be capable of interpreting the tabular and bibliographic information.  In application, however, most data miners selected did not have many specialized skills.

Training occurred at two formal training session and miscellaneous informal training sessions.  The data manager trained park staff during a one-day data mining session.  Park staff were briefed on the data mining criteria and how to enter information into NatureBib.  

Advantages

Faster process

Less burden on data manager

Parks feel more involved

Disadvantages

Lower quality of work

Training still takes time

Cost of training

Less consistency and control

Finding Important Materials

Data mining should focus on those resources both within and outside of the parks.  The following materials should be evaluated within the parks:

· Published reports

· Unpublished reports

· Current and historic research permits (these indicate who has been conducting scientific research at the parks)

· Management plans

· Maps

· Aerial photographs

· Photographs of natural resources

· GPS files

· GIS files

· Digital databases

In addition to the parks, the following agencies and groups should also be contacted:

· State Department of Natural Resources

· The closest USGS office

· Other federal agencies including BLM, BIA and the Forest Service

· County agencies

· Local libraries

· Universities and colleges

· Regional NPS office

· Other groups involved with natural resource related areas. For example, a State Wide Breeding Bird Atlas Project may have a valuable dataset, especially for a small park focused on other areas.

· Most important, talk with the parks’ natural resource managers concerning other agencies or groups that may have conducted research at their parks.

Evaluation Criteria

Criteria for inclusion into service-wide databases

Another consideration during data mining is the establishment of evaluation criteria.  In general, there is an endless supply of information that can be organized and registered in the service-wide databases.  The creation of criteria ensures that the information selected is consistent and of value to the I&M program and the parks’ management issues.  

The general goal is to get data/information that (1) is related to a natural resource, and (2) is specific to the park.  In addition, the following questions should generally be answered:

· Where?

· What?

· When?

· How?

· Who?

· Why?

(These should be spelled out pretty clearly, with adequate examples – Each warrants its own subsection.)
For each type of information resource (and type of service-wide database), these criteria can be articulated more specifically:

· Tabular - Is part of a report OR already has documentation about its collection (e.g., metadata) OR the individual(s) who created the dataset is still working for the park or can easily be contacted

· Raw data in Tabular form - Is the research outline and/or protocols available and documented? Is the observer or project lead listed? Is the data defined in space and time? Should the data be documented in the DSCAT, converted and uploaded to NPSpecies, or converted into a standard Database Template format to ease future access

· Bibliographic - Is a published report OR is an unpublished and completed report

· Geo-Spatial - Is a map from an old report OR aerial photograph OR photo with a known spatial location (e.g., view of park from hilltop) OR a stand-alone map with a legend OR a GIS file (e.g., shapefile/coverage) with metadata not already listed on the GIS clearinghouse

· Miscellaneous Notes – Is a collection of related memos, notes, or letters that appear to be related to other formalized studies OR appear to have meaningful information not found in other formal sources

The servicewide database where the information is entered depends on the type of resource.  In the case of NatureBib and DSCAT, WASO has further suggestions:

Criteria for data set conversion

In addition to organizing and cataloging data, network data managers are charged with identifying legacy data sets and converting them to modern formats.  The update and conversion of data is time consuming and requires technical expertise.  Furthermore, the volume of legacy data prohibits universal conversion. Many networks are using temporary employees to search for, organize and catalog data.  It would be most efficient if these employees simultaneously identify potential data sets for conversion.  To facilitate that process, network data managers need criteria to determine which data sets are appropriate for conversion.  

Before effort is invested in conversion, the data should meet the following criteria.  The first two criteria are the most important and it is difficult to compensate for deficiencies in these areas.  The second set of criteria represents challenges to data conversion, rather than obstacles.  A ranking system that reflects the different importance of the criteria is offered as a means to prioritize data sets for conversion.   

Please note that these criteria may not apply to all the plausible information types.  In some cases, it may be necessary to establish specific criteria for geospatial data, tables, bibliographic references, and miscellaneous notes. 

Critical Criteria: (maximum total points = 10) 

1.1.1.1.1.1.4.1 Sample design and methods clearly defined.

For the data to be valid, the methods and sample design must be defined.  Ideally, a data set is accompanied by a report detailing the sample design and methods.  In other cases, the data set may contain a reference that will need to be obtained and reviewed.  A data set may reference standard sampling methods available in the literature.  
· Adequately defined = 5

· Partially defined = 0

· Absent = -3

1.1.1.1.1.1.4.2 Data are verifiable.

For the data set to be reliable there must be an ability to assess how accurately these data reflect the original observations.  Ideally original field forms are available.  Alternatively, metadata may include some statement about the quality of the data.  For example, 98% transcription accuracy was recorded in a review of 50% of the data.   

· Verifiable = 5

· Partially verifiable = 0

· Not verifiable = -3

Secondary Criteria: (maximum total points = 10)

1.1.1.1.1.1.4.3 Data are temporally registered.

Emergence dates, flowering periods and various seasonal effects are important for interpreting results.  The initiation and duration of data collection (e.g. a day, a week, or a season) should be recorded.   

1.1.1.1.1.1.4.4 Data are spatially registered.

Explicit location information is essential for determining site characteristics and for providing a spatial context of the results.  Only recently has GPS technology allowed the efficient spatial reference of sample sites; consequently, UTM data will need to be derived from other information.  For example, sites may be referenced by park unit, management area, etc; or monumented by rebar, reference to witness trees or other landmarks. 

1.1.1.1.1.1.4.5 Data fields defined including units of measure

Unclear data fields and units may lead to erroneous conclusions.   For example, a study that counts species in a plot may have a data field populated with numbers.  The number could be density/m2 or the number of individuals observed in a plot. Ideally, a data dictionary will define each field.  Alternatively, an accompanying report describing the sample methods may be used to define fields.  In some cases, a close examination of the data by someone familiar with the resource may allow one to infer the units of measure (e.g. Celsius/Fahrenheit).  

1.1.1.1.1.1.4.6 Species nomenclature defined.

Particularly with vascular plants, the same taxa may be referred to by several names.  The Inventory and Monitoring program has settled on the taxonomic system as defined in the ITIS.  This is important in order to ensure the comparability of future monitoring efforts. The use of the Taxonomic Serial Number (TSN) defined by ITIS enables the easy identification of synonymous names for a single species. Since it is built into the NPSpecies database system (both the internet and desk top version) it is easy, for example, to identify Cirsium incanum (TSN = 511040),Cirsium setosum (TSN = 511059), and Serratula arvensis (TSN = 521398) as being synonyms for Cirsium Arvense, Canadian Thistle, (TSN = 36335) since the ITIS database flags them. 


1.1.1.1.1.1.4.7 Data are relevant to ongoing or planned future monitoring.

Ideally, all quality legacy data would be migrated to modern, relational environments and adequately documented.  However, the fiscal restraints of the NRC prohibit such an ambitious goal.  The benefits of migrating data must be assessed in light of ongoing or future planned monitoring before investing in data migration.  For each criteria: 

· Yes = 2

· Partial = 1

· No = 0
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Evaluation criteria are not set in stone.  Instead, you need to budget the amount of time allocated for data mining with the amount of materials to be mined.  Whatever criteria are used, they should ensure that the process is expedient, consistent, flexible, and balances quantity with quality.

Organization/Archiving of Information

Data must be effectively organized.  Without organization, information may be searchable in NatureBib, but will be unavailable for further analysis and use at a later time.  

Unfortunately, the task of organization is frequently overlooked by many of the parks.  Generally, small parks are less organized than the larger parks.  Frequently they do not have the staff to focus on resource management or may have a contrasting park emphasis (e.g., historical person or event).  Larger parks, in contrast, have personnel devoted to natural resource and/or information management.  Larger parks also have devoted space to maintaining materials, the expertise to interpret and catalog the materials, and the resources to update the service-wide databases. 

From experience, although citations may exist on the digital databases, it is important to check whether they still exist in hardcopy.  In some cases, you are likely to be surprised at the level of disarray.  In other instances, the park may have a system in place.  In these cases, the questions to ask is “Can source X be found in 30 seconds?”  Why?  How long would it take to find 30 documents if it took five minutes each?  Now, multiply that by the number of parks in the network.

If resources cannot be found, it is important to work with the parks to establish an indexing system to manage their natural resource information.  It is critical to work closely with the parks and not impose an organization system on them that they do not feel comfortable with.  They will be responsible for maintaining the system once you leave and should have complete buy-in.

Indexing and Archiving

Assuming the parks do not have an effective organization system in place, significant energy should be devoted to organizing/archiving the information.  One step is to ensure that all natural resource-related materials are in a known location, which often requires the use of a dedicated shelf, for bound materials, and a file cabinet for unbound materials placed in manila folders.  

If your park does not already have a good organization system, it is recommended that hardcopies of the resources be organized by AUTHOR-YEAR-TITLE-PERIODICAL (AYTP).  For each source, a minimum of three keywords should be entered into NatureBib.  

The AYTP system has a number of advantages over other systems including the Dewey Decimal System, Library of Congress, grouping by subject, and other randomly-assigned indexes.  Foremost, this system mirrors that of NatureBib and any List of References found at the back of a document.  Furthermore, keeping works by the same author in the same location generally keeps the same types of studies and methodologies together.  Finally, the use of keywords on the computer allows one to sort and group references in any way they like.

Scanning of key documents

Documents that were identified as being particularly important should be scanned into Acrobat format using Adobe Capture.  This method maintains the original format of the documents, is compressed, accessible by anyone with a computer and a free version of Acrobat, and is text-searchable.

Analysis of Information

Just as there is a countless amount of information to organize, analysis of this information is likewise an endless task. 

Thorough evaluation of these selected sources should follow more stringent criteria:

· Is the resource related to the identified park’s management issue?

· Are the methods complete enough for the study to be reproduced?

· Is the information in a format that is useful to the monitoring program?

Analysis is perhaps the most important step of data mining but also the most difficult to do.  First, analysis takes considerably more time than just entering a citation and copying an abstract.  Likewise, analysis requires expertise.  Unfortunately, there are very few of us who can say whether the use of principal component analysis (PCA) is a valid statistical model for understanding species distributions in oak-hickory savannas.  Therefore, it is critical to have the specialized “*ologists” take care of this.

Data Dissemination

Informal/Network-Specific

Program Liaison

Technical Support

Workgroup lead

Reviewing Contracts

Preparing Scopes of Work

Information Management

Databases

Current data structure

Table naming conventions

Geodatabases

VBA variable naming conventions

Documenting your code

Directory Structures

Structure A

1.1.1.2 Where Used

1.1.1.3 Pros & Cons

Structure B

1.1.1.4 Where Used

1.1.1.5 Pros & Cons

File Naming Conventions

Metadata

Communication

Regular Meetings with I&M Coordinator

Calendars

Phone Conferencing

Presentations

Data Integrity and Security

QA/QC

Backups

Electronic and Physical Security

Checklists

This sections offers some checklists of items you should consider doing/learning. 

Your first month

Your first year

References

Database Design

Visual Basic

GIS

Data Management
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