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Overall Topics

– Metadata:
• What it is

• Why it is valuable

– Clearinghouses

– How to Write Metadata

– Tools and Resources

– Metadata Step by Step

– Understanding the fields in a 
standard 
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Getting Started with Metadata…
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Topics

• Define metadata

• Look at examples of metadata

• Determine the types of information included in 
a metadata record
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Data Collection 
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From Field Notes to Data Sets 

Species Average 

Temperature

Temperature 

Standard 

Deviation

Number of 

Observations

Minimum 

Temperature

Maximum 

Temperature

Northern 

Red-legged 

Frog

4.4 --- 1 4.4 4.4

Tailed Frog 7.0 3.0 3 4 10

Arizona Toad 10.0 --- 1 10 10

Strecker's 

Chorus Frog

10.5 2.0 11 9 16

Oregon 

Spotted Frog

11.0 15.5 2 0 22

New Jersey 

Chorus Frog

11.5 4.5 17 3 22

Wood Frog 12.5 5.5 897 0 28.8

Spring Peeper 13.2 5.6 569 -1 32

Red-legged 

Frog

13.3 5.9 16 4 27

Average Temperature of Observation for Each Species 
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From Data Sets to Published Papers 
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What is a Data Set?

 A collection of data that is raw or statistically 
analyzed 

 Generally data sets are defined as: 

 Spatial – a collection of logically related features arranged 
in a prescribed manner such as GIS map layers, water 
features, etc

 Tabular – a file, spreadsheet, data in a table

 Elements in a data set can include:

 Values, measures, points, coordinates, conditions, 
qualities, frequencies, or attributes that are a result of an 
observational study
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What Is Metadata? 

• Metadata is: Data ‘reporting’

– WHO created the data?

– WHAT is the content of the data?

– WHEN was it created?

– WHERE is it geographically?

– HOW was the data developed?

– WHY was the data developed?
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Metadata in the Real World

• Metadata is all 
around…

– Author(s) Boullosa, Carmen. 

– Title(s) They're cows, we're pigs / 

– by Carmen Boullosa

– Place New York : Grove Press, 1997. 

– Physical Descr viii, 180 p ; 22 cm. 

– Subject(s) Pirates Caribbean Area Fiction. 

– Format Fiction 
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• When you provide data to someone else, what types 
of information would you want to include with the 
data? 

• When you receive a dataset from an external source, 
what types of information do you want to know about 
the data?

Working With Data
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• Providing data:  
– Why was the data was created? 
– What limitations, if any, do the data have?  
– What does the data mean? 
– Who should be cited if someone publishes something that utilized 

your data?

• Receiving data:
– What are the data gaps?
– What processes were used for creating the current data?
– Are there any fees associated with the data?
– In what scale were the data created? 
– What do the values in the tables mean?
– What software do I need in order to read the data?
– What projection is the data in?
– Can I give this data to someone else?

Working With Data
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What is a metadata standard?

A Standard provides a structure to describe data with:

 Common terms to allow consistency between records

 Common definitions for easier interpretation

 Common language for ease of communication

 Common structure to quickly locate information

In search and retrieval, standards provide:

– documentation structure in a reliable and predictable 
format for computer interpretation

– a uniform summary description of the data set
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What does a metadata record look like?
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Multiple metadata standards exist

• Ecological Metadata Language (EML)

– Emphasis on ecology

• Content Standard for Digital Geospatial Metadata (CSDGM)

– Federal Geographic Data Committee (FGDC)

– Emphasis on geospatial data

• Biological Data Profile (BDP) of the CSDGM

– Emphasis on biological data (and geospatial)

• ISO 19115  Geographic information: Metadata

– Emphasis on geospatial data and services

• Dublin Core Element Set

– Emphasis on web resources, publications

• Darwin Core

– Emphasis on museum specimens
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The Value of Metadata: Why Do It?
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Topics

• Determine the value of metadata

• Define reasons for a standard
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Metadata has value to all:

–Data

–users

–Organizations

–Metadat
a

helps…
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What is the value to Data Developers?

• Metadata allows data developers to:

– Avoid data duplication 

– Share reliable information

– Publicize efforts – promote scientist’s 
work and contributions to a field of 
study

– Reduce workload
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What is the value to Data Users?

• Metadata gives a user the ability to:

– Search, retrieve, and evaluate dataset information 
from both inside and outside an organization

– Find data - determine what data exist for a 
geographic location and/or topic

– Determine applicability – decide if a data set meets 
your needs

– Discover how to acquire the data set you identified, 
process and use the data set
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What is the value to Organizations?

• Metadata helps ensure an organization’s 
investment in data: 

– Documentation of data processing steps, quality 
control, definitions, data uses, and restrictions

• Transcends people and time: 

– offers data permanence

– creates institutional memory

• Advertises an organization’s research 

– creates possible new partnerships and collaborations 
thru data sharing
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Metadata Clearinghouses
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Topics 

• Define Clearinghouse

• Examples

• How to use the NBII Clearinghouse
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Metadata Clearinghouses

• A metadata clearinghouse is a location —
typically accessed through the Internet —
to search for spatial data sets

• Clearinghouses make metadata records easy 
to find
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NBII Clearinghouse
http://metadata.nbii.gov

Examples of Clearinghouses:

Metacat
http://knb.ecoinformatics.org
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Searching the NBII Clearinghouse:
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Advanced Search

–
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Results

–
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Results

–
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Results

–
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How to write good metadata
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Topics 

• Steps for preparing quality metadata

• Tips for writing good metadata
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Steps to Create Quality Metadata

• Organize your information

• Write your metadata 

• Review  for accuracy and completeness

• Have someone else read your file

• Revise it, based on comments from your reviewer

• Review it once more before you publish it
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Think about the long-term effects:

• Don’t use jargon

• Define technical terms and acronyms:
CA, LA, GPS, GIS 

• Clearly state data limitations

• Cite examples

Tips for Writing Good Metadata
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Titles, Titles, Titles…

• Titles are critical in helping readers find your data

– While individuals are searching for the most appropriate 
datasets on the clearinghouses, they are most likely going to 
use the title as the first criteria to determine if a dataset meets 
their needs.  

– Treat the title as the opportunity to sell your dataset.

• A complete title includes: What, Where, When, Who, and Scale

• An informative title includes: topic, timeliness of the data, specific 
information about place and geography

Tips for Writing Good Metadata
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• Which title is better?

– Rivers

OR

– Greater Yellowstone Rivers from 1:126,700 U.S. 
Forest Service Visitor Maps (1961-1983)

_____________________________________

Greater Yellowstone (where) Rivers (what) from 
1:126,700 (scale) U.S. Forest Service (who) Visitor 
Maps (1961-1983) (when)

Tips for Writing Good Metadata
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Vague: We checked our work and it looks complete.

Specific: We checked our work using 3 separate sets of 
check plots reviewed by 2 different people. We 
determined our work to be 95% complete based 
on these visual inspections.

Be specific and quantify when you can: the goal of a 
metadata record is to give the user enough information to 
know if they can use it without contacting the dataset owner.

Tips for Writing Good Metadata
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 Use unambiguous words

 Use descriptive words

 Fully qualify geographic locations

 Use thesauri whenever possible 

 Example: NBII Biocomplexity Thesaurus (over 9,500 

terms (http://thesaurus.nbii.gov)

Select keywords wisely

Tips for Writing Good Metadata

http://thesaurus.nbii.gov/
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 Don’t use symbols that might be misinterpreted

! @ # % { } | / \ < > ~

 Don’t use characters with dual interpretations

 ie: < > signs are used in html coding 

 Don’t use tabs or indents

 When copying and pasting from other sources, use a text 
editor to eliminate hidden characters

Remember: a computer will read your metadata

Tips for Writing Good Metadata
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 Does the documentation present all the 

information needed to use or reuse the 

data?

 Are any pieces missing?

**Review your final product**

Tips for Writing Good Metadata
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Metadata Tools and Resources
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ArcCatalog (ArcGIS)
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Metavist
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NOAA Mermaid: An online tool

http://www.ncddc.noaa.gov/Metadata/Tools
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Morpho: Ecological Metadata

http://knb.ecoinformatics.org
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The Metadata Process: 

Step by Step
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Understand the standard you are using

Orient yourself 
with
documentation 
about your 
metadata 
standard of 
choice
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Use established thesauri for keywords

http://thesaurus.nbii.gov
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Enter information using a metadata creation tool
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• Upload records to a web-
accessible folder

• Records should be in 

.xml format

• Keep your metadata with your dataset

• Clearinghouse harvests 

records

Keep and Share your metadata

A typical process: 

• Select a Clearinghouse
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Search for records in Clearinghouses
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Who contributes to creating a metadata file?

Single individual or team approach?

• Team Leader / Project Manager

• GIS Specialist

• Field Personnel

• Database Manager

• Science Staff

• Data Analysis Lead
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More Metadata Training & Information Online

• FGDC metadata trainer directory

• FGDC metadata training calendar
– http://www.fgdc.gov

• NBII metadata training program
– http://www.nbii.gov

• NOAA Training Materials
– http://www.csc.noaa.gov/metadata/

• Email listserv
– http://lists.geocomm.com/mailman/listinfo/metadata
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Understanding the fields 
in a standard
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Identification 
Information 
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Citation Information 
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Spatial Domain Information 

Spatial Domain:

– Description of Geographic Extent is a short, textual description of the 
geographic domain of the dataset. (Example: “Manistee Watershed” or “Ponds 
and Reservoirs larger than 2 acres in Jefferson County, CO”)

– Bounding Coordinates are the limits of coverage of the dataset expressed in 
longitude and latitude.
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Keywords
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Taxonomy
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Access and Use

Access Constraints: Restrictions and legal prerequisites for accessing the 
dataset, including any access constraints applied to ensure the 
protection of private or intellectual property, and restrictions on 
obtaining the dataset.

Use Constraints: Restrictions and legal prerequisites for 
using the dataset after it is granted. (disclaimer)
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--Tools, models, or statistical procedures that the dataset is intrinsically bound to 
and are available for use in analyzing the dataset.

Analytical Tools
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Attribute Accuracy Report: This element should contain an explanation of the accuracy of 
the identification of the entities, assignment of values in the dataset, and description of the 
tests used in the development of the dataset.

Example: How sure are you that it IS a pine tree? 

Data Quality: Attribute Accuracy
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Data Quality

Logical Consistency: Explanation of the exactness of relationships in the dataset and 
tests used. Are any polygons too small, or any lines too close?

Completeness: How complete is your dataset? 
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– Lineage is information about the events, parameters, and source data which was 
used to construct the dataset, and information about the responsible parties. This 
section contains 3 subsections: Methodology, Source Information, and Process 
Steps.

– Tip: Think of the lineage element in the metadata as the “how-to” section.  If 
someone was to read the lineages section of the metadata, could they recreate the 
work?

Lineage
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Source Citation

Source Citation: 
Reference for a 
source dataset.



Best Practices

Best Practices for Preparing Ecological Data Sets, ESA, August 2010

Spatial Reference

Coordinate Systems Definitions: 

This is the reference frame or system from which linear or angular quantities are 
measured and assigned to the position the point occupies.
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Entities and Attributes

– Think of your dataset in the form of a spreadsheet. The “Entity Type” would be the 
name of the table

– “Attributes” are the column headers

– “Attribute Domain Values” are the types of information that can be filled in in the 
column (allowable values)
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Entities and Attributes: 
Defining Attribute Domain Values

• Enumerated Domain
– A finite list of allowable 

values
– Categorical or Coded Data
– Specify the value or code, 

the definition, and the 
source of the definition 
(can be ‘dataset developer)

• Codeset Domain
– Published codes
– Example: genus and species 

codes found in the PLANTS 
database (USDA)

• Range Domain

– Measured values – minimum 
and maximum allowable values 
and units of measurement, if 
appropriate.

• Unrepresentable Domain

– Use when none of the other 
domains apply.

– Lists, Index Values, Site IDs

– Explanation of why data are 
unrepresentable as a domain is 
mandatory.
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Distribution
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Metadata Reference
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I dig

Metadata!



Best Practices

Best Practices for Preparing Ecological Data Sets, ESA, August 2010

Questions? 

Comments? 

Thank you! 


