
Environmental Environmental Data  Data  
ManagementManagement

WorkshopWorkshop
Presented to the Presented to the 

San Francisco Bay Area Conservation CommunitySan Francisco Bay Area Conservation Community

AugAug. . 20,20, 20082008
9:00 am 9:00 am –– 5:00 pm5:00 pm

GISGIS Teaching Lab, Teaching Lab, 30593059 Stevenson Hall, SSU Stevenson Hall, SSU 



Environmental Environmental Data  Data  
ManagementManagement

WorkshopWorkshop
Presenters:Presenters:

Deanne DiPietro, Director, Research & Deanne DiPietro, Director, Research & 
Information Management ProgramInformation Management Program

and and 
Pat Stiefer, Digital LibrarianPat Stiefer, Digital Librarian

Sonoma Ecology CenterSonoma Ecology Center

Sponsored by the San Francisco Bay Area Conservation Commons, Sponsored by the San Francisco Bay Area Conservation Commons, 
with funding from the Federal Geospatial Data Committeewith funding from the Federal Geospatial Data Committee



Part 1 Part 1 –– Metadata Metadata 
BasicsBasics

9:00 9:00 –– 12:0012:00



OverviewOverview

Logistics Logistics 
Overall objectives and Overall objectives and 
preview of the daypreview of the day
IntroductionsIntroductions



LogisticsLogistics

Restrooms & drinking Restrooms & drinking 
fountainsfountains
Parking Okay?Parking Okay?
Cell phones off or silent ringCell phones off or silent ring
Monitors off for speakersMonitors off for speakers



Workshop ObjectivesWorkshop Objectives

Define formal metadataDefine formal metadata

Describe metadataDescribe metadata’’s value to the organizations value to the organization

Discuss why we use metadata standardsDiscuss why we use metadata standards

Use FGDC standard to successfully create Use FGDC standard to successfully create 
metadata using ArcCatalog and CEIC editorsmetadata using ArcCatalog and CEIC editors

Create online metadata catalog at CEIC and Create online metadata catalog at CEIC and 
publish metadata for harvestpublish metadata for harvest



Introduce OurselvesIntroduce Ourselves



Notes on Data ManagementNotes on Data Management

Metadata is a huge topicMetadata is a huge topic
It takes time to make quality It takes time to make quality 
spatial metadataspatial metadata
It goes faster the more experience It goes faster the more experience 
you haveyou have
You learn a lot You learn a lot ““on the jobon the job””, , 
actually making the metadata actually making the metadata 
happenhappen



Metadata: What and WhyMetadata: What and Why

Metadata is a description of your Metadata is a description of your 
datadata

A step in the data management A step in the data management 
processprocess

Immediate and longImmediate and long--term benefitsterm benefits



What is Metadata?What is Metadata?

A component of data managementA component of data management
OrganizingOrganizing and and documentingdocumenting information information 
resources resources for retrieval, use, and sharingfor retrieval, use, and sharing

Part of project managementPart of project management
Documents Documents developmentdevelopment of data through a of data through a 
project life cycleproject life cycle
Preserves organizationPreserves organization’’s investment in data s investment in data 
for future usefor future use



What is MetadataWhat is Metadata??

Description of an entityof an entity’’s important s important 
characteristics (what, who, where, when, characteristics (what, who, where, when, 
etc.)etc.)
Surrogate for the data
You see metadata every day You see metadata every day –– you are you are 
making itmaking it

Electronic note files, emailsElectronic note files, emails
Formal data dictionariesFormal data dictionaries
HandHand--written notationswritten notations



Is it Is it MetadataMetadata?  ?  

Yes!  Yes!  



Is it MetadataIs it Metadata??

Yes!  Yes!  



WhatWhat’’s the Differences the Difference? ? 

Cards more consistency in content Cards more consistency in content 
and presentation.and presentation.

Cards conform to a set of rules for Cards conform to a set of rules for 
contentcontent



What is MetadataWhat is Metadata??
Formal metadata is specific relevant information Formal metadata is specific relevant information 
about data, recorded in a structured way. about data, recorded in a structured way. 
Metadata is considered part of the data.Metadata is considered part of the data.

Which aspects are relevant? (content)Which aspects are relevant? (content)
What kind of format should we use? (structure)What kind of format should we use? (structure)

Metadata StandardsMetadata Standards



Metadata StandardsMetadata Standards

A metadata standard is a set of rules or A metadata standard is a set of rules or 
specifications for the specifications for the contentcontent and sometimes and sometimes 
formatformat of metadata.of metadata.

Standards enable us to Standards enable us to consistentlyconsistently describe a describe a 
data resource, facilitating creation and sharing of data resource, facilitating creation and sharing of 
metadatametadata

Metadata editing softwareMetadata editing software

Metadata catalogsMetadata catalogs



Metadata StandardsMetadata Standards
Some formal metadata standards in use today: Some formal metadata standards in use today: 
different standards for different data typesdifferent standards for different data types

FGDC CSDGMFGDC CSDGM and and ISO 19115ISO 19115 –– most widely used US most widely used US 
and International standards for and International standards for spatialspatial metadata, but can metadata, but can 
easily be used for other data resourceseasily be used for other data resources

CEICCEIC –– focuses on subset of FGDC sections that are focuses on subset of FGDC sections that are 
most useful for general purpose resource discovery tool most useful for general purpose resource discovery tool 
for both spatial and nonspatial datafor both spatial and nonspatial data

Dublin Core Metadata Element Set Dublin Core Metadata Element Set –– vocabulary of 15 vocabulary of 15 
properties for resource description, most useful for properties for resource description, most useful for 
nonspatial resourcesnonspatial resources

Ecological Metadata Language Ecological Metadata Language –– a metadata standard a metadata standard 
for the ecology discipline, for spatial and nonfor the ecology discipline, for spatial and non--spatial spatial 
information resources, based in part on information resources, based in part on Dublin CoreDublin Core



FGDC StandardFGDC Standard

FGDC Content Standard for Digital Geospatial FGDC Content Standard for Digital Geospatial 
Metadata (aka Metadata (aka ““FGDC StandardFGDC Standard””))

currently the standard required by the US currently the standard required by the US 
government in metadata created for its own government in metadata created for its own 
geospatial data and for data created by its contractorsgeospatial data and for data created by its contractors

nonnon--Federal agencies are encouraged to use FGDC Federal agencies are encouraged to use FGDC 
standard to promote data sharing, support standard to promote data sharing, support 
interoperability interoperability 

specifies information content; text and xml are specifies information content; text and xml are 
exchange formatsexchange formats



FGDC StandardFGDC Standard

FGDC is extensive FGDC is extensive ---- it must support a it must support a 
wide range of geospatial data typeswide range of geospatial data types

Ten sections of required and optional Ten sections of required and optional 
simple and compound elements support simple and compound elements support 
both metadata both metadata discoverydiscovery and and useuse..

Fear of Metadata can result!Fear of Metadata can result!



FGDC Standard SectionsFGDC Standard Sections

Identification (1)Identification (1)
Metadata Ref. (7)Metadata Ref. (7)
Citation (8)Citation (8)

Data Quality (2)Data Quality (2)
Spatial Data Org. (3)Spatial Data Org. (3)
Spatial Reference (4)Spatial Reference (4)
Entity & Attribute (5)Entity & Attribute (5)

Distribution (6)Distribution (6)
Time Period (9)Time Period (9)
Contact (10)Contact (10)



Implementation AssistanceImplementation Assistance

FGDC supports metadata/standards FGDC supports metadata/standards 
implementation with training sessions, implementation with training sessions, 
educational resource materials, grants, educational resource materials, grants, 
etc. etc. 

Training materials:  Training materials:  
http://www.fgdc.gov/metadata/onlinehttp://www.fgdc.gov/metadata/online--metadatametadata--resourcesresources

Cooperative Agreements Program Grants: Cooperative Agreements Program Grants: 
http://www.fgdc.gov/grantshttp://www.fgdc.gov/grants

Helpful publications, incl. Helpful publications, incl. ““the workbookthe workbook””: : 
http://www.fgdc.gov/metadata/metadatahttp://www.fgdc.gov/metadata/metadata--publicationspublications--listlist

http://www.fgdc.gov/metadata/online-metadata-resources
http://www.fgdc.gov/grants
http://www.fgdc.gov/metadata/metadata-publications-list


Implementation SupportImplementation Support
CSDGM Workbook DiagramCSDGM Workbook Diagram



Implementation AssistanceImplementation Assistance

Additional short summary documents from Additional short summary documents from 
FGDC:FGDC:

Geospatial Metadata Quick Guide, 2005, at Geospatial Metadata Quick Guide, 2005, at 
http://www.fgdc.gov/metadata/documents/MetadataQuickGuide.pdf

Top Ten Metadata Errors, May 2006, at , May 2006, at 
http://www.fgdc.gov/metadata/documents/top10metadataerrors.pdfhttp://www.fgdc.gov/metadata/documents/top10metadataerrors.pdf

http://www.fgdc.gov/metadata/documents/MetadataQuickGuide.pdf
http://www.fgdc.gov/metadata/documents/top10metadataerrors.pdf


More Implementation AssistanceMore Implementation Assistance
Preview of inPreview of in--context help in ArcCatalogcontext help in ArcCatalog

Or 
Contract
or!



More Implementation AssistanceMore Implementation Assistance
Preview of help files in ArcCatalogPreview of help files in ArcCatalog



Why make metadataWhy make metadata

Immediate, practical benefits to Immediate, practical benefits to 
organizationorganization

Data longevityData longevity -- replacesreplaces human human memory and memory and 
allows reuse of information/dataallows reuse of information/data
EfficiencyEfficiency -- reduces questions about how to access reduces questions about how to access 
and use the dataand use the data
LLimit data imit data liabilityliability -- explicitly designating the limits of explicitly designating the limits of 
use of the data use of the data 

Intellectual honesty: give credit to sources you Intellectual honesty: give credit to sources you 
usedused

Document geoDocument geo--processing historyprocessing history



Uses for MetadataUses for Metadata

Supports inSupports in--house data house data 
organization organization 
Sharing/discoverySharing/discovery
Supporting data useSupporting data use



Break!Break!

10:1510:15--10:3010:30



Creating MetadataCreating Metadata

ArcCatalog Tour and PracticeArcCatalog Tour and Practice

CEIC Tour and PracticeCEIC Tour and Practice



ArcCatalogArcCatalog Tour andTour and
HandsHands--On PracticeOn Practice



ArcCatalogArcCatalog

Software, part of ESRI ArcGIS suiteSoftware, part of ESRI ArcGIS suite
Makes metadata that becomes part of the Makes metadata that becomes part of the 
GIS datasetGIS dataset
Seven forms, corresponding to FGDC Seven forms, corresponding to FGDC 
standard sectionsstandard sections
Some elements are autoSome elements are auto--populatedpopulated



ArcCatalogArcCatalog

Go LiveGo Live



Key Metadata Key Metadata Concepts for Concepts for 
ArcCatalogArcCatalog

DocumentationDocumentation
Properties Properties 
Metadata style sheets and Metadata style sheets and 
editorseditors



DocumentationDocumentation
Information manually Information manually 
added in FGDC added in FGDC 
EditorEditor

Title, abstract, Title, abstract, 
keywords, keywords, attributeattribute
descriptions, descriptions, 
geoprocessing geoprocessing 
steps, sources used,steps, sources used,
etc.etc.

Shows up in all three Shows up in all three 
tabstabs



PropertiesProperties

Inherent in the dataInherent in the data
Coordinate system Coordinate system 
informationinformation
Bounding coordinatesBounding coordinates
Attribute namesAttribute names
etc.etc.

ReadRead by by A/C directly from A/C directly from 
the data filethe data file
Updated Updated automatically as automatically as 
file changesfile changes
Many properties are ESRI Many properties are ESRI 
Profile elements (i.e., local Profile elements (i.e., local 
coordinates, file or table coordinates, file or table 
name, etc.)name, etc.)



StylesheetsStylesheets and and Editors for Editors for 
FGDC and ISO StandardsFGDC and ISO Standards

Tools|Options|Metadata to Tools|Options|Metadata to 
choose editorchoose editor

StylesheetsStylesheets displaydisplay
metadata metadata elements for elements for 
standard chosenstandard chosen

EditorEditor shows only those shows only those 
elements whichelements which can be can be 
editededited

A/C metadata is xml fileA/C metadata is xml file



How Much is EnoughHow Much is Enough??

Something is ALWAYS better than Something is ALWAYS better than 
nothing! (Autonothing! (Auto--populated properties only = populated properties only = 
Nothing!!!)Nothing!!!)

Make metadata incrementally, start with Make metadata incrementally, start with 
quick notes earlyquick notes early--on, fill in more as you goon, fill in more as you go

Depends on purpose: metadata for Depends on purpose: metadata for 
discovery or for use?discovery or for use?



How Much is EnoughHow Much is Enough??
Depends on audience and purpose for your Depends on audience and purpose for your 
metadatametadata

YourselfYourself -- internal project documentation (trail of bread internal project documentation (trail of bread 
crumbs)crumbs)
OrganizationOrganization -- resource data to be used by anyone in resource data to be used by anyone in 
the organizationthe organization
ClientClient –– project deliverableproject deliverable
PublicationPublication -- shared in a public catalog, clearinghouse, shared in a public catalog, clearinghouse, 
published to ArcIMS Metadata Servicepublished to ArcIMS Metadata Service……

BIOS (BIOS (http://bios.dfg.ca.gov/http://bios.dfg.ca.gov/) requires the full standard) requires the full standard
CEIC focuses on 3 sections of FGDC standardCEIC focuses on 3 sections of FGDC standard

http://bios.dfg.ca.gov/


Mistakes Remedied, Mysteries SolvedMistakes Remedied, Mysteries Solved

Troublesome TabsTroublesome Tabs

Data Set CreditData Set Credit vs. vs. OriginatorOriginator
Online LinkageOnline Linkage (Unwanted references to location of (Unwanted references to location of 
data, replace with data, replace with ““nonenone””))
Publication InformationPublication Information (on 2(on 2ndnd tab!)tab!)
Temporal Temporal KeywordKeyword (not meant to be a date!)(not meant to be a date!)
Information Source/Process Step (not used often Information Source/Process Step (not used often 
enough)enough)

Top Ten Metadata ErrorsTop Ten Metadata Errors: : 
http://www.fgdc.gov/metadata/documents/top10metadataerrors.pdfhttp://www.fgdc.gov/metadata/documents/top10metadataerrors.pdf

http://www.fgdc.gov/metadata/documents/top10metadataerrors.pdf


Thesaurus Thesaurus Name/Theme KeywordsName/Theme Keywords

ISO 19115 Topic Categories 
(thesaurus)

Environment and Conservation 
(keyword)

CERES CERES Theme Theme (thesaurus)
Natural Natural environment environment (keyword)

NONE NONE (thesaurus)
Environment Environment (keyword)



Thesaurus Thesaurus Name/Place Name/Place 
KeywordsKeywords

CalWater 2.2.1CalWater 2.2.1
Sonoma Creek hsaSonoma Creek hsa

GNISGNIS
Sonoma CreekSonoma Creek

NONENONE
Downtown SonomaDowntown Sonoma



Make Some MetadataMake Some Metadata

1.1. Load your data, if you have itLoad your data, if you have it
2.2. SelectSelect RailroadsRailroads shapefile, or your file, shapefile, or your file, in in 

Catalog Catalog TreeTree
3.3. Click Metadata Tab on Click Metadata Tab on rightright
4.4. OpenOpen metadata metadata editor and fill in as many fields editor and fill in as many fields 

as you can.as you can.
5.5. Export completed metadata to Export completed metadata to ““Spatial DataSpatial Data””

folder.folder.



CEIC Tour and HandsCEIC Tour and Hands--on on 
PracticePractice

What is CEIC and whatWhat is CEIC and what’’s in its in it
Make your CEIC catalog Make your CEIC catalog 
Use interactive form to make metadata Use interactive form to make metadata 
Upload your FGDC xml recordUpload your FGDC xml record
Make a link to your catalog or individual Make a link to your catalog or individual 
records from your website or in a records from your website or in a 
documentdocument



California Environmental California Environmental 
Information Clearinghouse Information Clearinghouse 

(CEIC)(CEIC)

CERES CERES –– CEICCEIC
Live DemoLive Demo



CEICCEIC

Try it!Try it!



LunchLunch

12:0012:00--1:301:30


