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Introduction 

Where Are We Now? 
The California Department of Water Resources’ (DWR’s) central repository for spatial data is the Atlas 
geodatabase (Atlas). When a graphics specialist, geographic information system (GIS) professional, or 
other staff member requires a current and reliable spatial data set for use in a project, that person queries 
Atlas to locate the most applicable data set available. The problem is, at this time, there are precious few 
data sets available on Atlas. When a staff person needs to locate spatial data not available on Atlas, that 
person has to contact whoever might have knowledge of the spatial data. If he or she is lucky enough to 
locate the sought-after data in a reasonable time frame, or at all, it is anyone’s guess whether the data will 
be sufficient for the job. Getting lucky means that the person will locate three or four data sets fitting the 
general description, from which he or she must pick the “best” one. 

Where Do We Want to Go? 
The key to streamlining the process of locating spatial data sets by making them eligible for inclusion on 
Atlas — as well as enhancing the value of a greater number of data sets, in and of themselves — is having 
a well-designed and robust set of standards for the data. Version 2.0 of DWR’s Spatial Data Standards 
(Standards) for enterprise geospatial data sets replaces version 1.1, which became effective in October, 
2011. The new Standards become effective in December, 2015. The signatories represent the DWR 
Enterprise GIS Committee (EGC), commissioned in 2010 by the DWR Governance Board to develop and 
maintain spatial data standards for DWR enterprise geospatial data sets. The EGC endorses these 
Standards to ensure that enterprise spatial data have known quality and availability, are organized and 
formatted in a consistent manner, and are adequately documented for important characteristics expressed 
in associated metadata.  

This guide includes information specific to the substance of the Standards. The sections herein stipulate 
specific characteristics of spatial data sets, some of which must be followed for a data set to be considered 
as an “enterprise data set” and thus be eligible for inclusion in Atlas. Such required characteristics are 
referred to as core Standards. Other components of the Standards are referred to as “Guidelines.” 
Guidelines are recommended procedures or characteristics, particularly as related to methods of data 
development, but they are not firm requirements. In this document, core Standards are identified in 
section.number format (e.g., 12.2), whereas Guidelines are found in discussion text, formatted as bulleted 
lists, under headings that include the term “Guidelines.” 

What Will We Gain? 
The many benefits of working in the new Standards environment can be summarized according to the 
following categories: 

• Importance of Spatial Data. Not only are people creating more spatial data every year, but the 
visualization of data is of increasing importance. Maps and other spatial representations of data 
are a simple, easy way to get the intended message to a wide audience. 

• Consistency. Multiple copies of the same spatial data are often used throughout DWR, and in 
many cases each copy is slightly different. This environment does not provide a single answer for 
“the best available data,” but instead produces competing answers that complicate the decision-
making process. A single, authoritative data set would make analyses reproducible and consistent. 
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• Efficiency. The search for spatial data sets often involves a significant waste of time in the 
current environment, and the sought-after data is sometimes never located. Additional time is 
wasted when modifications of a spatial dataset, which other DWR staff may have, are repeated. 
An enterprise GIS data management system would eliminate these inefficiencies. 

• Accessibility. DWR receives many data requests for spatial data sets. An enterprise GIS data 
management system would provide easy access to spatial data by the public and DWR staff. 

• Security. DWR does not have a consistent process for assigning levels of confidentiality to 
spatial data, nor does it have a single point of contact for spatial data requests. An enterprise GIS 
data management system would assign an accessibility level to each enterprise data set and a 
single point of contact for data requests. 

• Quality. Anyone using a spatial dataset must be apprised of the quality of the data. An enterprise 
GIS data management system would require data stewards to document the quality of spatial data 
sets, which would make the data more useable by everyone. 

• Integration. The spatial character of data allows for easy integration of data and shows 
relationships that would otherwise be difficult to understand. 

How Do We Get There? 
Enterprise data sets are promoted and maintained on Atlas by a designated data steward (Steward). The 
Steward is a person who has formally accepted responsibility for a given enterprise data set. The Steward 
conducts the basic work necessary to achieve compliance with the Standards. The Steward will guide 
development of the data set to eventual promotion to Atlas by using prescribed work flows, which will be 
overseen by the EGC. As necessary, the Steward will maintain the data set on an ongoing basis and serve 
as the DWR subject-matter expert and point-of-contact for any issues relating to the subject data set. In 
cases where a data set has complexity or geographic coverage warranting multiple staff involvement, the 
Steward may have designated a team of sub-stewards who have formally accepted responsibility for 
development and maintenance of the data set. Figure I-1 depicts the workflow of a Steward. 

DWR defines two types of spatial data sets: (1) enterprise, and (2) program. The Standards apply only to 
enterprise data sets, not to program data sets, which generally are not sufficiently robust to meet the 
Standards. Enterprise data sets are those data sets for which all of the following must apply: 

• The data set complies with the DWR Spatial Data Standards (this reference guide). 
• The data set has an assigned dataset Steward (and, if applicable, sub-stewards). 
• The data set has been promoted through the EGC-administered promotion and approval 

processes. 
• The data set is available on DWR enterprise technology architecture (primarily the Atlas 

geodatabase). 

Data that do not meet all of those requirements are considered program data sets. Program data sets are 
maintained by individual DWR programs and are not stored in Atlas. Although the enterprise dataset 
Standards may be considered as useful recommendations for program data sets, there is no requirement 
that program data sets meet them. 

One major purpose of the Standards is to facilitate the promotion of spatial data sets from program to 
enterprise status. Since enterprise data conform to the Standards, enterprise data sets serve as single-point, 
authoritative source data. Instead of staff having to search for each data set and store it locally, they can 

Page 2  Spatial Data Standards — v2.0 
October 20, 2015  California Department of Water Resources 
 



Introduction 

access the authoritative copy through a single point-of-access. Utilization of an enterprise approach 
ensures staff is using the latest, greatest version of a data set, instead of a copy that may or may not be 
current or otherwise conflict with a different local copy stored elsewhere. A single-point approach also 
ensures that improvements and upgrades to data sets are captured in an organized, efficient manner, and 
are automatically broadcast to all staff without their needing to take specific search actions.  

Among enterprise data sets, there are three categories of data. The first two categories are subject to Part 1 
of the Standards, and the third category is subject to both Part 1 and Part 2 of the Standards. The data 
categories are: 

1. Legacy DWR-sourced (“legacy”) data sets. These data sets existed within DWR before 
adoption of the Standards, and are not actively maintained, edited, or updated. These data sets 
are no longer maintained or updated, and are described as static. 

2. Data sets whose source is external to DWR or DWR contractors (“external”). These are 
data sets that originate outside of DWR. They are considered external, regardless of whether 
they are static or continually updated (active).  

3. Data sets produced and maintained by DWR or DWR contractors on an ongoing basis 
(“DWR-created”). These are either new data sets produced by DWR or its contractors, or are 
actively edited or improved by DWR or its contractors. In theory, a static data set that might 
once have been legacy or external to DWR could be converted to this third category type, if 
someone were to “take up” the data set and develop improvements to make it active.  

In support of the promotion and maintenance processes, this reference guide includes various supporting 
appendices that guide data set selection, development, publication, and documentation workflows. These 
workflows and supplemental appendices are designed to foster adherence to the Standards. In particular, 
Appendix A dictates the data set promotion workflow that Stewards use, which, in conjunction with EGC 
oversight, ensures that the Steward complies with the Standards. While the workflow is required in order 
to achieve promotion of data sets to Atlas, it is not considered an inherent part of the Standards because it 
does not pertain to the intrinsic dataset characteristics. 
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Figure I-1 Documentation Workflow of Stewards 

 

 

Notes and Clarifications 
When using this reference guide, particularly with the aim of becoming a Steward, please keep in mind 
the following notes and clarifications: 

• All spatial data sets shall be subject to the Standards as presented in sections 1-7 of Part 1 in this 
guide. DWR-created data sets shall be subject to additional requirements, or Standards, as 
outlined in sections 8-15 of Part 2 in this guide. 

• Use of the term “feature dataset” is specific to the Esri geodatabase storage format/object 
corresponding to that term. Other uses of “data set” throughout this document refer to spatial data 
sets in general. The presence of a word space (“ ”) between “data” and “set” distinguishes the 
uses. 

• Although Atlas is available to all DWR GIS users, certain data sets may have security restrictions 
that make them accessible only to specified users. It is also possible that, in some cases, an 
enterprise data set will be physically stored in a separate DWR enterprise geodatabase. 

• This reference guide is a living document. As such, it will be updated periodically. Feedback on 
the efficacy and utility of the Standards is encouraged by the EGC. 

Moving Forward 
It will be a slow transition to the new working environment. The transition will require a commitment to 
being better caretakers of spatial data and supporting one another in the volunteer effort to make available 
robust, accurate data sets. Creating a “community” of Stewards and stewardship teams will help ease the 
transition, which will take some time, focused effort (completing metadata and processing paperwork), 
and conscious change in work habits (working in a multi-user environment, rather than on our desktops). 
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Sharing work tips with one another and among other teams, engaging in discussions of the efficacy of 
applied process, and acquiring clear understanding of the Standards will ensure the Steward community 
achieves the desired outcome. Doing so will benefit, directly or indirectly, all DWR staff; local, regional, 
and State water resource entities and other stakeholders and interested parties; and ultimately the residents 
of California. 
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Part 1. Core Spatial Data Standards that Apply to All Enterprise GIS 
Data Sets 

Section 1: Stewardship 
Stewardship is an integral part of the entire California Department of Water Resources (DWR) enterprise 
Geographical Information System (GIS) approach. At its most basic level, stewardship implies that the 
enterprise data sets stored and used on the DWR GIS Atlas geodatabase (Atlas) are treated as assets to the 
organization. Stewardship enables the end users to trust the data, creates workflows by which data may be 
systematically improved, and clearly establishes a recognized subject matter expert (Steward) for the data. 
The assigned Steward is responsible for all decisions regarding data improvement, use, and distribution. 

1.1 All data sets shall have an assigned Steward. The Steward shall have accepted stewardship 
responsibility in writing. To ensure adequate resources exist for support of the data set, the 
Steward shall obtain signoff from the geodatabase manager, as appropriate. If the Steward vacates 
a position related to data set management, or from DWR employment, that Steward shall notify 
DWR’s Enterprise GIS Committee (EGC) and assist identification of a replacement Steward. 

1.2 Stewards shall submit an Initial Stewardship Plan (ISP) to the EGC. The Stewards shall use the 
forms included in Appendix B to prepare the Plan, including the responsibility signoffs discussed 
in Standard 1.1. The ISP includes information about the candidate data set, expected geodatabase 
consumption, and an archiving/maintenance plan. The Stewards shall submit the ISP at the 
beginning of the stewardship process, before the data set is promoted to Atlas.  

1.3 Stewards shall verify that the candidate data set fully meets all appropriate sections of the 
Standards. Steward shall notify the EGC Chair when the candidate data set has been verified and 
transmit any data sharing or end user agreements that may pertain to the data set. Upon EGC 
confirmation that the candidate data set is in compliance with the Standards, EGC Chair may 
instruct the geodatabase manager to promote the subject data set to the Atlas production 
environment.  
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Part 1. Core Spatial Data Standards that Apply to All Enterprise GIS Data Sets 

Section 2: Names 
This section applies generally to directory, file, feature class, table, and field names, and to any one of 
these, if specified.  

2.1 Names shall be restricted to alphabetic characters [a-z, A-Z], digits [0-9], underscores [_], and 
dots [.]. No other characters are allowed.  

2.2 Names shall not contain spaces. 

2.3 Names shall begin with a character. 

2.4 Words in sequence shall be written such that underscores join them or shall be written in “camel 
case” (where the first letter of each word is capitalized, the remaining characters are lowercase, 
and no spaces or underscores are used [e.g., ExampleDirectoryName]).  

2.5 Dates shall be written as YYYYMMDD in file names, and as MM/DD/YYYY in attribute tables. 

2.6 Directory names shall not contain a dot. 

2.7 Feature class names shall be no longer than 30 characters.  

2.8 Feature class names shall be of the form:  
 
[ISOCode]_[Name]_ {Version} 
 
where ISOCode is one of the International Organization for Standardization (ISO) theme codes, 
as shown below in Table 1-1. The name may include the program and/or the subject and should 
be as descriptive as possible. The version number is optional and may be in the form of a date. 

2.9 The ISO Code name shall be written as “iXX_”, where XX are the last two digits of the three 
digit number from Table 1-1. For example, a roads feature class would be preceded by “i18_” in 
the name of the feature class. 
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Part 1. Core Spatial Data Standards that Apply to All Enterprise GIS Data Sets 

Table 1-1 International Organization for Standardization (ISO) Themes 

Name Code Description 

Farming i01 
Rearing of animals and/or cultivation of plants. 
Examples: agriculture, irrigation, aquaculture, plantations, herding, pests and 
diseases affecting crops and livestock. 

Biota i02 
Flora and/or fauna in natural environment. 
Examples: wildlife, vegetation, biological sciences, ecology, wilderness, sea life, 
wetlands, habitat, biological resources. 

Boundaries i03 
Legal land descriptions. 
Examples: political and administrative boundaries, governmental units, marine 
boundaries, voting districts, school districts, international boundaries.  

Climatology Meteorology 
Atmosphere i04 

Processes and phenomena of the atmosphere. 
Examples: cloud cover, weather, climate, atmospheric conditions, climate change, 
precipitation.  

Economy i05 

Economic activities, conditions, and employment. 
Examples: production, labor, revenue, business, commerce, industry, tourism and 
ecotourism, forestry, fisheries, commercial or subsistence hunting, exploration and 
exploitation of resources such as minerals, oil and gas. 

Elevation i06 
Height above or below sea level. 
Examples: altitude, bathymetry, digital elevation models, slope, derived products, 
digital elevation models (DEMs) or triangulated irregular networks (TINs). 

Environment i07 

Environmental resources, protection and conservation. 
Examples: environmental pollution, waste storage and treatment, environmental 
impact assessment, monitoring environmental risk, nature reserves, landscape, 
water quality, air quality, environmental modeling. 

Geoscientific Information i08 

Information pertaining to earth sciences. 
Examples: geophysical features and processes; geology, minerals, sciences 
dealing with the composition, structure and origin of the earth’s rocks, risks of 
earthquakes, volcanic activity, landslides, gravity information, soils, permafrost, 
hydrogeology, groundwater, erosion 

Health i09 
Health, health services, human ecology, and safety. 
Examples: disease and illness, factors affecting health, hygiene, substance abuse, 
mental and physical health, health services, health care providers, public health. 

Imagery Base Maps 
Earth Cover i10 

Base maps. 
Examples: land/earth cover, topographic maps, imagery, unclassified images, 
annotations, digital orthoimagery. 

Intelligence Military i11 
Military bases, structures, activities. 
Examples: barracks, training grounds, military transportation, information 
collection. 

Inland Waters i12 

Inland water features, drainage systems and characteristics. 
Examples: rivers and glaciers, salt lakes, water utilization plans, dams, currents, 
floods and flood hazards, water quality, hydrographic charts, watersheds, 
wetlands, hydrography. 

Location i13 
Positional information and services. 
Examples: addresses, geodetic networks, geodetic control points, postal zones 
and services, place names, geographic names. 

Oceans i14 
Features and characteristics of salt water bodies (excluding inland waters). 
Examples: tides, tidal waves, coastal information, reefs, maritime, outer continental 
shelf submerged lands, shoreline. 

Planning Cadastre i15 
Information used for appropriate actions for future use of the land. 
Examples: land use maps, zoning maps, cadastral surveys, land ownership, 
parcels, easements, tax maps, federal land ownership status, public land 
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Part 1. Core Spatial Data Standards that Apply to All Enterprise GIS Data Sets 

Name Code Description 
conveyance records. 

Society i16 

Characteristics of society and culture. 
Examples: settlements, housing, anthropology, archaeology, education, traditional 
beliefs, manners and customs, demographic data, tourism, recreational areas and 
activities, parks, recreational trails, historical sites, cultural resources, social impact 
assessments, crime and justice, law enforcement, census information, immigration, 
ethnicity. 

Structure i17 
Man-made construction. 
Examples: buildings, museums, churches, factories, housing, monuments, shops, 
towers, building footprints, architectural and structural plans. 

Transportation i18 
Means and aids for conveying persons and/or goods. 
Examples: roads, airports/airstrips, shipping routes, tunnels nautical charts, vehicle 
or vessel location, aeronautical charts, railways.  

Utilities Communication i19 

Energy, water and waste systems, and communications infrastructure and 
services. 
Examples: hydroelectricity, geothermal, solar and nuclear sources of energy, water 
purification and distribution, sewage collection and disposal, electricity and gas 
distribution, data communication, telecommunication, radio, communication 
networks. 
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Part 1. Core Spatial Data Standards that Apply to All Enterprise GIS Data Sets 

Section 3: File Organization 
Files shall be organized according to the category type of the data set. 

3.1 Legacy data sets shall generally be organized into whatever format most closely approximates the 
existing format of the legacy data set. For example, a single shapefile shall be stored as a 
standalone feature class in Atlas. A suite of related shapefiles that comprise a logical collection 
might ideally be grouped as feature classes loaded into a feature dataset. It shall be up to the 
Steward to propose the most logical organizational approach for a subject data set during the 
promotion planning process, and as such that approach is subject to EGC approval. 

3.2 External data sets shall conform to Standard 3.1. Nonetheless, if an external data set is already in 
geodatabase format, then no modification from the source-supplied format shall be permitted. For 
example, if a source supplies data as a collection of standalone feature classes, those shall be 
copied onto Atlas as a group of standalone feature classes only, regardless of whether the Steward 
might prefer a different organizational approach. 

3.3 If associated files (e.g., pictures, CAD drawings, scanned documents) are submitted with or 
hyperlinked from the subject data set, files will be stored in the Network-Attached Storage (NAS) 
device specifically dedicated to storage of non-Atlas library data-set files.  
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Part 1. Core Spatial Data Standards that Apply to All Enterprise GIS Data Sets 

Section 4: Projections and Datums 
4.1 Seven projections for vector and raster data may be used for California data sets: 

• Unprojected Geographic (i.e., Latitude and Longitude). 
• UTM 10. 
• UTM 11. 
• “UTM 10.5” or the “California UTM”. 
• California/Teale Albers. 
• California State Plane. 
• Web Mercator (WGS_1984). 

4.2 Data that include areal extents significantly beyond the California boundary and raster data that 
already exist in a projection other than those listed in 4.1 may be stored in the current projection 
system to which they are already assigned.  

4.3 The projection shall be selected so that spatial inconsistencies and horizontal inaccuracies are 
minimized given the coverage extent. For example, if a subject data set lies entirely within the 
city of San Diego, and State Plane is used, Zone 6 shall be used.  

4.4 Standard projection parameters and units shall be used. Latitude and longitude may be in any 
common decimal degree or degrees/minutes/second unit system. Universal Transverse Mercator 
(UTM) units shall always be in meters. California/Teale Albers and California State Plane may be 
in feet or meters. 

4.5 All vector data originally available in NAD27 shall be converted to NAD83 before loading onto 
Atlas. Unless specific information regarding spheroid is available to support a different 
transformation, the conversion shall always be accomplished using a basic NAD27 to NAD83 
NADCON algorithm. 

4.6 Definitions of NAD83 horizontal datum shall always be to the basic North American Datum of 
1983, and not to an alternative NAD83 (e.g.,, HARN or NSRS2007), unless specific information 
exists that an alternative NAD83 reference was actually used for the subject data set. 
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Part 1. Core Spatial Data Standards that Apply to All Enterprise GIS Data Sets 

Section 5: Metadata 
Metadata shall be developed for and attached to all enterprise data sets. The minimum metadata 
requirement that applies to all data sets is referred to as the “minimum DWR metadata standard.”  

5.1 All metadata shall include sufficient information (presented below with GeoPortal 
tab/terminology in red, ArcCatalog metadata editor tab/terminology in blue) for at least the 
following metadata elements, as explained in Appendix E: 
• Description/Abstract — Item Description/Description — Briefly describe what the data 

set is about (who, what, where, when). Include any limitations of the data set, assumptions 
made, and whether there is anything special about which the user of these data should be 
aware. 

• Citation/Title — Item Description/Title — Uniquely identify the data set. The name should 
be identical to the feature class/data set name used on Atlas. 

• Description/Purpose — Item Description/Summary — Briefly describe why the data set 
was created.  

• Time and Status/Time Period of Content/Time Period Information — NEEDS 
MODIFICATION — Use the date or range of dates the data are in reference to, or a major 
date of publication of the data set. 

• Contact/Primary — Citation Contacts/Contacts — Provide contact information for the 
Steward. Include, at the least, the Steward’s name, and reference the California Department 
of Water Resources, the Steward’s program or administrative unit, and the Steward’s 
telephone number and email address.  

• Metadata/Metadata Contact/Primary — Metadata/Contacts — Just as with primary 
contact information, provide contact information for the Steward in the metadata contact 
elements. Include, at the least, the Steward’s name, and reference the California Department 
of Water Resources, the Steward’s program or administrative unit, and the Steward’s 
telephone number and email address.  

• Entity and Attribute/Entity and Attribute Information/Attribute — Fields/Entity and 
Attribute Information — List and define each field.  

• Entity and Attribute/Entity and Attribute Information/Attribute/Attribute Domain 
Values — Fields/Entity and Attribute Information/Attribute/Details/Attribute — For 
any field that contains numeric or alphabetic codes (e.g., SAC = Sacramento County), list 
each code/abbreviation and provide an unabbreviated definition. 

• Identification/Constraints/Access Constraints — Constraints/Access Constraints — Is 
there a need to limit who has access to see or read this data set? If so, specify. If not, put 
“None.” 

• Identification/Constraints/Use Constraints — Constraints/Use Constraints — Is there a 
need to limit the use of this data set to certain people or to specific tasks? If so, specify. If not, 
put “None.” Also include how the data should be cited, if such specific information would be 
beneficial. 

• Distribution/Description — Distribution — Define distribution constraints. Also designate 
the location of the data. If the data is distributed as a Web service or end point, provide the 
URL or link to the service. 

• Identification/Time and Status/Status — Resource Details/Status — Specify “Complete” 
or “Incomplete.” 

• Identification/Time and Status/Maintenance and Update Frequency — Resource 
Maintenance/Update Frequency — Specify possible values as: Continually, Daily, Weekly, 
Monthly, Annually, Unknown, As Needed, Irregular, None Planned, or Other. 
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• Spatial Reference/Horizontal Coordinate System — Spatial Reference/ArcGIS 
Coordinate System - What is the Projected Coordinate System name?  
Define the complete projective information for the data here. 

• Spatial Reference/Geodetic Model — Spatial Reference/ArcGIS Coordinate 
System/Geographic Coordinate Reference — Specify which datum the data set is 
referenced to: 
o NAD83 (GCS_North_American_1983) (preferred). 
o NAD27 (GCS_North_American_1927). 
o WGS84 (WGS_1984). 

• Identification/Keywords/Theme/Associated Thesaurus/ISO Topic — Topics and 
Keywords/Topic Categories — Specify ISO Category and Category Code (see Table 1-1, 
above).  

• Identification/Keywords/Theme/Keywords — Topics and Keywords/Theme, Place, and 
Temporal Keywords — Specify keyword tags that define the data. For example: Forest 
Cover — trees, canopy, woodland, coniferous, etc. 

5.2 All metadata shall have the standard language included in the summary section (in DWR 
Geoportal, this appears in the “Identification/Description/Purpose” section): 

The associated data are considered DWR enterprise GIS data, which 
meet all appropriate requirements of the DWR Spatial Data Standards, 
specifically the DWR Spatial Data Standard version 2.0, dated * *, 2015.  

DWR makes no warranties or guarantees — either expressed or implied 
— as to the completeness, accuracy, or correctness of the data. DWR 
neither accepts nor assumes liability arising from or for any incorrect, 
incomplete, or misleading subject data.  

The official DWR GIS Steward for this data set is ***, who may be 
contacted at ***-***-****, or at *.*@water.ca.gov. Comments, 
problems, improvements, updates, or suggestions should be forwarded to 
the official GIS Steward as available and appropriate. 

* — provides space for information that indicates the specific name and contact information for 
the particular Steward for the subject data set. 

If data are sourced externally from DWR, the following sentence shall be included at the 
beginning of the second paragraph, prior to the “DWR makes no warranties…” sentence: 

This data set was not produced by DWR. Data were originally developed 
and supplied by ***. 

* — provides space for information indicating the original data source.  
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If original data source was not DWR, but was a contractor developing the subject data set 
specifically as part of a DWR contract, the relationship of the contractor to DWR shall be 
included with the following language at the end of the above sentence: 

, under contract to California Department of Water Resources. 

5.3 All data sets stored on Atlas shall have metadata published to the DWR GeoPortal. Using the 
customized DWR GeoPortal metadata editor is strongly encouraged in order to develop DWR-
compliant metadata, according to the workflow outlined in Appendix D.  

  

Spatial Data Standards — v2.0 Page 15 
California Department of Water Resources October 20, 2015 
 



Part 1. Core Spatial Data Standards that Apply to All Enterprise GIS Data Sets 

Section 6: Accessibility and Security Standards 
The Steward will establish the accessibility level for the subject spatial data set and the metadata. 
Different accessibility levels may be assigned to the data and metadata if that is warranted. Each 
accessibility level has two parts: access restriction and a reason for the restriction (if applicable). If the 
Steward is unclear about what accessibility level to establish, assistance may be sought from various 
DWR agents, including the Public Records Coordinator, the Office of the Chief Counsel, or the DWR 
Enterprise GIS Committee.  

6.1 If any data licensing, usage, distribution, or other such agreements were signed in relation to the 
subject data set, such signed agreements shall be referenced in the subject data set’s metadata, in 
both the “Description” and the appropriate “Resource Constraints” metadata element sections. A 
scanned copy of the signed paperwork shall be stored in the NAS space allocated for Atlas 
documents. 

6.2 Beyond specific instructed signed agreements, other access restrictions may be warranted. They 
include those shown in Table 1-2. 

Table 1-2 Access Restrictions for Spatial Data 

Access Restriction Reason Required 

Not restricted (Public Domain)  

Restricted with Creative Commons license Cite Creative Commons license. 

Proprietary: Restricted to DWR only Cite reason from Public Records Act. 

Restricted to anyone in DWR and consultants working with 
DWR Cite reason from Public Records Act. 

Available to an individual assigned a specific role or 
organizational group within DWR Cite reason from Public Records Act. 

Available only to a specific individual Cite terms of confidentiality. 

Available with appropriate permission Cite terms of confidentiality. 

Proprietary (commercial license) — according to the license 
agreement Cite terms of license. 

 
  

Page 16  Spatial Data Standards — v2.0 
October 20, 2015  California Department of Water Resources 
 



Part 1. Core Spatial Data Standards that Apply to All Enterprise GIS Data Sets 

The Public Records Act of the State of California (California Government Code Sections 6250-6270) 
provides certain instances when access to public information may be restricted. Access may also be 
restricted because it is confidential under other parts of California law. A determination of accessibility 
may begin by reviewing the sections, below, excerpted from the California Government Code, 
particularly section 6254. It should be noted that the entirety of the law shall be complied with, and that 
these sections are merely an abbreviated list that indicate general situations commonly encountered by 
DWR GIS professionals: 

6254. EXCEPT AS PROVIDED IN SECTIONS 6254.7 AND 6254.13, THIS 
CHAPTER DOES NOT REQUIRE THE DISCLOSURE OF ANY OF THE FOLLOWING 
RECORDS: 
  (A) PRELIMINARY DRAFTS, NOTES, OR INTERAGENCY OR INTRA-AGENCY 
MEMORANDA THAT ARE NOT RETAINED BY THE PUBLIC AGENCY IN THE ORDINARY 
COURSE OF BUSINESS, IF THE PUBLIC INTEREST IN WITHHOLDING THOSE 
RECORDS CLEARLY OUTWEIGHS THE PUBLIC INTEREST IN DISCLOSURE. 
  (B) RECORDS PERTAINING TO PENDING LITIGATION TO WHICH THE PUBLIC 
AGENCY IS A PARTY, OR TO CLAIMS MADE PURSUANT TO DIVISION 3.6 
(COMMENCING WITH SECTION 810), UNTIL THE PENDING LITIGATION OR CLAIM 
HAS BEEN FINALLY ADJUDICATED OR OTHERWISE SETTLED. 
  (E) GEOLOGICAL AND GEOPHYSICAL DATA, PLANT PRODUCTION DATA, AND 
SIMILAR INFORMATION RELATING TO UTILITY SYSTEMS DEVELOPMENT, OR 
MARKET OR CROP REPORTS, THAT ARE OBTAINED IN CONFIDENCE FROM ANY 
PERSON. 
  (H) THE CONTENTS OF REAL ESTATE APPRAISALS OR ENGINEERING OR 
FEASIBILITY ESTIMATES AND EVALUATIONS MADE FOR OR BY THE STATE OR 
LOCAL AGENCY RELATIVE TO THE ACQUISITION OF PROPERTY, OR TO 
PROSPECTIVE PUBLIC SUPPLY AND CONSTRUCTION CONTRACTS, UNTIL ALL OF 
THE PROPERTY HAS BEEN ACQUIRED OR ALL OF THE CONTRACT AGREEMENT 
OBTAINED. HOWEVER, THE LAW OF EMINENT DOMAIN SHALL NOT BE AFFECTED BY 
THIS PROVISION. 
  (R) RECORDS OF NATIVE AMERICAN GRAVES, CEMETERIES, AND SACRED 
PLACES AND RECORDS OF NATIVE AMERICAN PLACES, FEATURES, AND OBJECTS 
DESCRIBED IN SECTIONS 5097.9 AND 5097.993 OF THE PUBLIC RESOURCES 
CODE MAINTAINED BY, OR IN THE POSSESSION OF, THE NATIVE AMERICAN 
HERITAGE COMMISSION, ANOTHER STATE AGENCY, OR A LOCAL AGENCY. 
  (Z) RECORDS OBTAINED PURSUANT TO PARAGRAPH (2) OF SUBDIVISION (F) 
OF SECTION 2891.1 OF THE PUBLIC UTILITIES CODE. 
  (AA) A DOCUMENT PREPARED BY OR FOR A STATE OR LOCAL AGENCY THAT 
ASSESSES ITS VULNERABILITY TO TERRORIST ATTACK OR OTHER CRIMINAL ACTS 
INTENDED TO DISRUPT THE PUBLIC AGENCY'S OPERATIONS AND THAT IS FOR 
DISTRIBUTION OR CONSIDERATION IN A CLOSED SESSION. 
  (AB) CRITICAL INFRASTRUCTURE INFORMATION, AS DEFINED IN SECTION 
131(3) OF TITLE 6 OF THE UNITED STATES CODE, THAT IS VOLUNTARILY 
SUBMITTED TO THE CALIFORNIA EMERGENCY MANAGEMENT AGENCY FOR USE BY 
THAT OFFICE, INCLUDING THE IDENTITY OF THE PERSON WHO OR ENTITY THAT 
VOLUNTARILY SUBMITTED THE INFORMATION. AS USED IN THIS SUBDIVISION, 
"VOLUNTARILY SUBMITTED" MEANS SUBMITTED IN THE ABSENCE OF THE OFFICE 
EXERCISING ANY LEGAL AUTHORITY TO COMPEL ACCESS TO OR SUBMISSION OF 
CRITICAL INFRASTRUCTURE INFORMATION. THIS SUBDIVISION SHALL NOT 
AFFECT THE STATUS OF INFORMATION IN THE POSSESSION OF ANY OTHER STATE 
OR LOCAL GOVERNMENTAL AGENCY. 
 
 
6254.10. NOTHING IN THIS CHAPTER REQUIRES DISCLOSURE OF RECORDS 
THAT RELATE TO ARCHAEOLOGICAL SITE INFORMATION AND REPORTS MAINTAINED 
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BY, OR IN THE POSSESSION OF, THE DEPARTMENT OF PARKS AND RECREATION, 
THE STATE HISTORICAL RESOURCES COMMISSION, THE STATE LANDS 
COMMISSION, THE NATIVE AMERICAN HERITAGE COMMISSION, ANOTHER STATE 
AGENCY, OR A LOCAL AGENCY, INCLUDING THE RECORDS THAT THE AGENCY 
OBTAINS THROUGH A CONSULTATION PROCESS BETWEEN A CALIFORNIA NATIVE 
AMERICAN TRIBE AND A STATE OR LOCAL AGENCY. 
 
6254.16. NOTHING IN THIS CHAPTER SHALL BE CONSTRUED TO REQUIRE THE 
DISCLOSURE OF THE NAME, CREDIT HISTORY, UTILITY USAGE DATA, HOME 
ADDRESS, OR TELEPHONE NUMBER OF UTILITY CUSTOMERS OF LOCAL AGENCIES, 
EXCEPT THAT DISCLOSURE OF NAME, UTILITY USAGE DATA, AND THE HOME 
ADDRESS OF UTILITY CUSTOMERS OF LOCAL AGENCIES SHALL BE MADE 
AVAILABLE UPON REQUEST AS FOLLOWS: 
  (A) TO AN AGENT OR AUTHORIZED FAMILY MEMBER OF THE PERSON TO WHOM 
THE INFORMATION PERTAINS. 
  (B) TO AN OFFICER OR EMPLOYEE OF ANOTHER GOVERNMENTAL AGENCY WHEN 
NECESSARY FOR THE PERFORMANCE OF ITS OFFICIAL DUTIES. 
  (C) UPON COURT ORDER OR THE REQUEST OF A LAW ENFORCEMENT AGENCY 
RELATIVE TO AN ONGOING INVESTIGATION. 
  (D) UPON DETERMINATION BY THE LOCAL AGENCY THAT THE UTILITY 
CUSTOMER WHO IS THE SUBJECT OF THE REQUEST HAS USED UTILITY SERVICES 
IN A MANNER INCONSISTENT WITH APPLICABLE LOCAL UTILITY USAGE 
POLICIES. 
  (E) UPON DETERMINATION BY THE LOCAL AGENCY THAT THE UTILITY 
CUSTOMER WHO IS THE SUBJECT OF THE REQUEST IS AN ELECTED OR APPOINTED 
OFFICIAL WITH AUTHORITY TO DETERMINE THE UTILITY USAGE POLICIES OF 
THE LOCAL AGENCY, PROVIDED THAT THE HOME ADDRESS OF AN APPOINTED 
OFFICIAL SHALL NOT BE DISCLOSED WITHOUT HIS OR HER CONSENT. 
  (F) UPON DETERMINATION BY THE LOCAL AGENCY THAT THE PUBLIC 
INTEREST IN DISCLOSURE OF THE INFORMATION CLEARLY OUTWEIGHS THE 
PUBLIC INTEREST IN NONDISCLOSURE. 
 
6254.23. NOTHING IN THIS CHAPTER OR ANY OTHER PROVISION OF LAW 
SHALL REQUIRE THE DISCLOSURE OF A RISK ASSESSMENT OR RAILROAD 
INFRASTRUCTURE PROTECTION PROGRAM FILED WITH THE PUBLIC UTILITIES 
COMMISSION, THE DIRECTOR OF HOMELAND SECURITY, AND THE OFFICE OF 
EMERGENCY SERVICES PURSUANT TO ARTICLE 7.3 (COMMENCING WITH SECTION 
7665) OF CHAPTER 1 OF DIVISION 4 OF THE PUBLIC UTILITIES CODE. 
 

If accessibility is restricted in accordance with California Government Code, that condition shall be 
referenced in the subject data set’s metadata, in both the “Description” and the appropriate “Resource 
Constraints” metadata element sections. 

6.3 The Steward shall work closely with geodatabase administrators and DTS technical support, as 
necessary, to control access to any data set subject to restrictions discussed above, in 6.1 and 6.2. 

6.4 Upon promotion to the Atlas production environment, subject data set shall be included in the 
default DWR DataSpace template. The EGC Chair is responsible for ensuring that the DataSpace 
template has been modified to include the subject data set.  
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Section 7: Maintenance and Archiving 
To ensure the ongoing reliability and currency of a data set that has been published to Atlas, the Steward 
needs to employ an ongoing maintenance and archiving strategy. As defined here, “maintenance” refers to 
matters involving improvements and updates to the subject data and metadata. “Archiving” refers to how 
versions of the data set that once existed on the Atlas, but which have since been improved or updated, 
are stored for future access. 

Legacy and external data sets may have fairly minimal requirements for maintenance and archiving, but 
consideration is still warranted. For example, a data set sourced from an external public agency, such as, 
for example, the U.S. Bureau of Reclamation, may be checked for an update on an annual basis. If an 
update is available, it should be posted to Atlas, and the older version of the data set should be stored as 
an archive copy. 

7.1 A plan for maintaining and archiving the data shall be submitted by the Steward and approved by 
the DWR Enterprise GIS Committee. The maintenance and archiving plan should appropriately 
include any of the items below, plus any other information that may be warranted: 
• Update procedures. 
• Types and frequency of data updates. 
• Estimated annual cost for data set maintenance. 
• Frequency of re-certifying that data meet standards, including positional accuracy. 
• Criteria for determining if EGC needs to be involved in evaluating maintenance or standard 

compliance. 
• Metadata update plan. 
• Requirement for archiving, if there is one.  
• Frequency of archiving. 
• Any naming conventions upon archiving. 
• Portions of data set that need to be archived. 
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Part 2. Additional Spatial Data Standards and Guidelines that Apply 
to New DWR-Created Enterprise GIS Data Sets 

Section 8: Stewardship 
When planning to steward a new data set from scratch, or to make significant and ongoing improvements 
to an existing data set, the potential steward should spend time carefully thinking about various aspects of 
the data set. Naturally, the data set needs to adequately capture aspects of the data that will sufficiently 
support primary end uses. In addition, proper choices need to be made with regard to database design and 
modeling impact characteristics of data quality, such as accuracy and consistency. 

Consequently, the EGC requires that the database design process be formalized, and that the resulting 
products of the design process be captured in documentation submitted as part of the ISP. These products 
include the Data Model and, if warranted, a data dictionary. Examples of Data Models are included in 
Appendix B. While there is no “one way” of developing a Data Model, Data Model development should 
include consideration of might be the best way to spatially represent the data to be captured, and how 
attribute data should be stored. Standards section 12 below discusses data modeling in more detail. 

8.1 Stewards shall submit an Initial Stewardship Plan (ISP) for DWR-created data sets to the EGC. 
The ISP includes the forms in Standards section 1, along with a Data Model and a data dictionary. 
A Data Model should verbally describe the spatial structure of the proposed data set; 
schematically show any tables related to the spatial portion of the data set and any relationships 
between the various tables; and reflect the file organization of any feature classes, whether stored 
as standalone or in feature datasets. A data dictionary should include lists and types of tables and 
fields, and any codesets, attribute descriptions, and relationship classes utilized in the data set.  

The ISP shall be submitted at the beginning of the stewardship process, before significant 
material editing/development work is undertaken, and prior to promotion to Atlas.  

8.2 The Steward may utilize sub-stewards who may assist in design, development, and improvement 
of the subject data set. To ensure adequate support resources exist for the data set, the Steward 
will also obtain signoffs accepting responsibility from all sub-stewards, as appropriate, and 
submit these as part of the ISP. 

8.3 Upon a Steward's notification to EGC that a candidate data set is in compliance with the 
Standards, a signoff form shall be submitted by the Steward to EGC which attests that 
independent QA review has been performed and the data set is fully in compliance with all 
relevant Standards and Guidelines. A template for the independent QA signoff is included in 
Appendix B. 
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Section 9: Names 
9.1 Avoid abbreviations. Different disciplines may use the same abbreviation, such as ppt. For people 

working in water quality, this would be the abbreviation for “parts per thousand.” For people 
working with the hydrologic cycle, this would be the abbreviation for “precipitation.” When an 
abbreviation is used, it should be explained in the metadata. 

9.2 When you use acronyms and initialisms, it shall be written in all capital letters. All acronyms and 
initialisms shall be explained in the metadata.  

9.3 Use specific names. If a name is too vague, users must rely on supplemental documentation for 
definitions. 

9.4 Primary keys may be used to uniquely identify every record in a table. If primary keys are used, 
the suffix “_ID” shall be used in the field name (e.g., Site_ID, Plot_ID, Station_ID) for primary 
keys that are numeric. Use the same field name for foreign keys (e.g., Site_ID in one table may 
relate to Site_ID in another table).  

9.5 For field names, the suffix “_Code” shall be used for primary keys that are alphanumeric. For 
example, a field containing 3-letter abbreviations of California counties would be County_Code, 
not County_ID. 

9.6 Nouns shall be singular in field names. For example, use Life_Stage rather than Life_Stages.  

9.7 Avoid a field name that is a word reserved for use by a database server or GIS software program. 
The list will differ depending on the software and version being used. For example, a field should 
not be named “Shape.” These are words used by ArcGIS.  

9.8 Where appropriate, fields storing values that have units shall be written as {name}_{units} or as 
{units}. 
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Section 10: File Organization 
10.1 Data sets created and/or maintained by DWR or DWR contractors on a going-forward basis shall 

organize files according to a data design by the Steward (and sub-stewards, if appropriate), 
documented in the Data Model submitted as part of the ISP, and approved by EGC. The data 
design shall incorporate consideration of whether the subject data set(s) are best left as standalone 
feature classes or, if they are related feature classes, grouped into feature data sets that truly 
should be used and maintained as a group. If no clear relationship or need to use data sets as a 
related group exists, data shall be stored as individual standalone feature classes.  

Section 11: Vertical Datum for DWR-Created/Improved Data Sets 
11.1 DWR endorses NAVD88 as the vertical datum. California Public Resource Code Section 8853 

states: 

8853. THE OFFICIAL GEODETIC DATUM TO WHICH ORTHOMETRIC HEIGHTS ARE 
REFERENCED WITHIN THE STATE OF CALIFORNIA SHALL BE NAVD88. 

Consequently, NAVD88 shall be used as the vertical datum for all new or actively maintained 
data sets that DWR or DWR contractors develop. 
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Section 12: Spatial Data Creation Method Standards & Guidelines 
The main goal in designing a Data Model and in planning development methods is to ensure that the 
subject data is sufficient for end user mapping and analysis applications. Clearly, the most basic decision 
that needs to be made about spatial data concerns is how the data are represented spatially. Spatial data 
sets are represented as discrete vectors (points, lines, or polygons), or as a continuous gridded surface 
often referred to by the graphical concept of a “raster.” Beyond the basic representation type, additional 
specific considerations may affect details of how the data are modeled. For example, if you desire to map 
a forest, decisions need to be made whether to map individual trees or the forest as a whole. If individual 
trees are required, should they be mapped as polygons or as points (e.g., are they tree canopies or tree 
trunks), whether to map the canopies individually or map canopy overlaps, what minimum size 
constitutes an individual tree, and so forth.  

Once the basic geometry representation type has been made and the nature of the spatial data model 
established, a data creation and editing method must be chosen that will maximize the consistency and 
accuracy of the final subject data set. Many issues may influence the selection of a creation method. 
Several standards and guidelines described below are intended to be used during the data development 
process to assist a Steward in developing a good approach.  

In addition, attribute data associated that with the spatial representation of the subject theme must also be 
planned with a careful design. End user requirements will drive the decision of which data set attributes to 
capture. Attribute data may be stored within tables and field directly associated with the subject data set, 
or may be linked via table joins or relationship classes to other existing attribute tables stored elsewhere 
in Atlas.  

All Spatial Data Sets: Projection Standard 
The projection used for the data set is subject to section 4. Different projections have different abilities to 
preserve shape, distance, area, and directional cardinality. Consequently, the desired projection should be 
selected prior to the commencement of any data development, whether for vector or raster data. 

12.1 The map projection that is chosen for the subject data set shall be selected for optimizing known 
end uses (e.g., the constant distance relationship of UTM). If specific end uses that require a 
particular advantage of a given map projection are not known, and there is no source-based or 
data interoperability reason for selecting a particular projection, unprojected Geographic is 
recommended. 

Vector Data 
Vector data may be created using a variety of creation/mapping methods. Some of the common creation 
methods include use of GPS equipment, geocoding, digitizing from imagery or other basemaps, 
conversion from tabular data that includes positions (e.g., Lat/Long, or Northing/Easting), as output from 
raster analysis, converting from other formats (e.g., CAD), or data created as output from other 
geoprocessing tools (such as a buffer process).  

Both the choice of geometric data representation and the creation method used will affect various aspects 
of the quality of the subject data set. The data representation that is both appropriate and feasible for the 
features to be created in the database is critical and will have a direct bearing on the creation method, 
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positional accuracy, and spatial consistency. The mapping method itself, in turn, will affect data 
development cost, positional accuracy, and spatial consistency.  

Positional accuracy and spatial consistency can suffer as a result of various causes. Poor or inconsistent 
quality of source/input data (often the case with data from multiple sources), inconsistent map scales, or 
data derived from where geodetic control quality not equivalent throughout a coverage results in 
inconsistency. Failure to use standard editing rules and tools can harm both accuracy and consistency. 
Selection of the wrong data creation/editing methodology (e.g., inappropriate scale for a specified 
minimum mapping unit, incorrect snapping rules, wrong topological rules) can cause inconsistency. 
Edge-matching errors lead to variable accuracy throughout a coverage, where the areal extent is larger 
than individual source tiles. The data model itself can lead to spatial inconsistency and positional errors if 
the designed data model is itself inappropriate for the features to be mapped. And, of course, even without 
the causes just listed, inconsistent creation/editing technique (e.g., resulting from human error, different 
analysts doing it their own way, eyestrain caused by fatigue) results in spatial inconsistency and 
positional error. 

Standards for Vector Data Creation 
12.2 Enterprise vector data created from source/reference imagery shall be mapped only from imagery 

that has been orthorectified. 

12.3 The edges of the source data set and the data set being created should be compared. The edges of 
the new derivative data set should not exceed the extent of the source data set. If they do not, 
corrective action should be taken before continuing. 

12.4 Excepting emergency response or climate modeling purposes, derivative vector data sets shall use 
imagery with cloud cover not in excess of 5 percent. 

Guidelines for Vector Data Creation 
Guidelines exist for best mapping practices, some of which may apply to the subject data set being 
developed.  

• NAD83 is the preferred horizontal datum for all new vector spatial data sets produced by DWR and 
DWR contractors.  

• Data should be mapped at a scale appropriate to the source data. For example, if a map was created at 
a 1:24000 scale, on-screen digitizing should use that same scale. If source orthophotography is 
created at a specific scale, features should be digitized at that same scale. 

• Spatial data sets should use an appropriate vertex-to-vertex distance (or “interval”). The nominal 
vertex distance should be determined before creation and/or editing has begun. This distance should 
be no smaller than what is required to create the smallest consistently discernable feature at mapping 
scale, and no larger than necessary to accurately capture accurate geometry at mapping scale.  

• Spatial data sets should use a minimum mapping unit appropriate to the digitizing scale. The 
minimum size of a feature (minimum mapping unit) should be related to the appropriate vertex 
interval needed to achieve accuracy and spatial distinction. For line-feature-type data, the minimum 
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vertex interval and minimum mapping unit should be equal. For polygon-feature-type data, the 
minimum mapping unit should be no smaller than the smallest triangular area capable of being 
created by the minimum vertex interval. 

• Vertex, edge, and end snapping tolerances should be set before and while creating data. Tolerances 
should be no more than the minimum vertex interval. 

• Spatial data sets should use specific feature class types (point, line, or polygon) only if that feature 
class type can clearly be delineated as such throughout the entire data source (coverage) at the 
specified mapping scale.  

• Data creation and/or editing should use any available logical constraints. For example, “levees shall 
not cross waterways” or “new cable TV lines shall not cross gasoline pipelines.” However, data 
should be created and/or edited only with logical constraints that apply equally throughout the entire 
coverage. While use of logical constraints can improve data quality and consistency, it can only 
achieve an improvement in consistency if the constraint itself is of a known, consistent quality itself. 
For example, if a rule is developed (such as “levees shall not cross waterways”), it should first be 
verified that waterway data exists throughout the coverage, and that the waterway data are of a 
sufficiently consistent accuracy and completeness throughout the coverage to support use as a 
spatially consistent logical constraint. 

• Use of topology is not required, but if topology is used it should be used consistently. Whenever 
possible and appropriate, data should be created/edited using topological tools to define topological 
relationships to other features within the subject feature data set or to other feature classes. Use the 
checklist in Appendix I to verify the topology rules for an individual data set, conformance with each 
rule, and assurance that the data set meets acceptable spatial consistency standards pertaining to 
topology.  

• The general topology rules for polygons, lines, and points are defined in Appendix H.  

• When developing seamless data sets, usage of sources of comparable quality is strongly 
recommended. More specifically, when merging or mosaicking smaller subsets of data into a large, 
integrated, “seamless” data set covering a larger area, the accuracy, completeness, and 
projection/datum of the contributing data sets should be similar. If they are not, then spatial 
consistency will suffer. For example, if data from one county’s road network is accurate to 1 meter, 
and from a second county’s road network it is accurate to 5 meters, merging these data sources causes 
spatial inconsistency. While some cases may demand integrating subareas of data sets of substantially 
different quality, in general this should be avoided to the degree possible. Furthermore, the reported 
positional accuracy of the final seamless data set should generally correspond to the poorest accuracy 
among the input data sets, unless clearly proven otherwise by detailed QA/QC and positional 
accuracy analysis.  

• If spatial data is synthesized from multiple map sources, and some sources overlap, conflict will 
likely exist among the original data sources. These may include duplicated features, conflicting 
locations, and/or attributes. A rule-based decision-support system should be used to determine which 
data sources have primacy in creating the new data set.  
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• Where mapping from imagery, and where multiple imagery data sets serve as sources, all source 
imagery should be from a similar time period, generally within same decade. It is recommended to be 
from the same year, and preferably will be from within the same season. 

Raster Data 
Several methods exist by which to create raster data. A few methods by which raster data may be created 
are remote sensing, analyzing imagery, approximation of mapped vector data, and derivation from other 
raster data. Moreover, variations in processing steps may affect the accuracy and consistency of the 
subject data set. 

Standards for Raster Data Creation 
12.5 Aerial imagery shall undergo an orthorectification process, except in certain exceptional cases 

(e.g., historical aerial photo with no known photo-acquisition parameters or reference elevation 
model). 

12.6 With the exception of imagery for support of emergency response or climate modeling purposes, 
imagery cloud cover shall not be in excess of 5 percent. 

Guidelines for Raster Data Creation 
• NAD83 is the preferred horizontal datum for all new raster spatial-data sets produced by DWR and 

DWR contractors.  

• If possible, when creating raster data, a check should be done of registration marks. If there is a large 
root mean square error between the source data and the data being created, corrective action should to 
be taken before continuing. 

• Where mapping of features directly on Earth’s surface with the intent to be free of overhead visual 
obstruction (e.g., forest canopy, bridges), the total coverage of obstructed surface area should not 
exceed 10 percent. This guideline obviously does not apply when mapping forests, urban areas, or 
features not directly on the ground. 

Attribute Data 
Attributes of spatial features may be stored as tabular data directly in the feature data set, or in related 
non-spatial tables. Attribute data have their own set of standards and guidelines rooted in the goal of 
maximizing data integrity, accuracy, and consistency. In addition, the data modeling process allows 
Stewards to introduce good database design principles to further meet such goals. A significant part of the 
data-modeling design process involves deciding how attribute data will be stored. In some cases, data will 
be stored very simply, with all attribute data stored in the primary feature class table, or it may be all in 
one major separate standalone attribute table. In more complex cases, data storage may be spread across 
multiple tables residing throughout the Atlas geodatabase, and primary keys and relationship classes may 
need to be built into the database to support full attribute referencing to the subject data set. Best database 
design often favors storing spatial data and attributes in separate tables. That said, a downside to this 
approach is that, in some cases, it may needlessly complicate use of data. While specific standards for 
overall table designs do not exist, the required Data Model development process will seek to customize 
best database design practices for subject data sets. 
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Nonetheless, one aspect of database design is specifically required. Since a primary goal of Atlas is to 
standardize data and avoid the conflicts that arise from multiple sources for the same data, attribute data 
must not be duplicative of data that already exists in Atlas. The database design must be clearly integrated 
with any such attribute data, as warranted. 

Standards for Attribute Data  
12.7 Minimum Mandatory Fields. These six fields shall be added to all database tables if they do not 

already exist, and populated accordingly. While the exact field name may vary from the words 
used below, the essential meaning of the fields below must be captured somewhere in every table 
associated with the subject data set. 
• A Unique Number to Identify the Record. 
• Date Data Applies to. 
• Source. 
• Comments. 
• Date Record Last Edited. 
• Record Last Edited By. 

12.8 Stewards shall check with the geodatabase administrator during Data Model development to see 
if proposed attribute data is already stored in existing Atlas attribute tables. If data are already 
stored in existing attribute tables, the Data Model shall be designed to utilize those existing data 
rather than to create new attribute tables.  

12.9 New fields that store comprehensive, authoritative attribute data already included somewhere else 
in the Atlas will not be included. By “comprehensive, authoritative”, it means that certain 
attributes that are known to be spatially adequate (e.g., statewide) and have been sufficiently 
attributed to serve as master records for the entire Atlas geodatabase’s use have been recognized 
as such by the EGC. For example, “California counties” and “agency names” data will not be 
repeated in additional new Atlas attribute tables, as master records for these already exist. 

12.10 Dates shall be stored in date type fields, not text fields. Dates shall be in date format (ISO 
Standard 8601) and not text format, unless an explanation is provided in the metadata. Minutes 
and seconds shall be greater than or equal to zero, and less than or equal to sixty. Hours shall be 
greater than or equal to zero, and less than or equal to twenty-four. Days shall be greater than or 
equal to one. Days for January, March, May, July, August, October and December shall be less 
than or equal to 31. Days for April, June, September and November shall be less than or equal to 
30. Days for February shall be 28, except they shall be 29 when the year is evenly divisible by 4 
and not evenly divisible by 100, or if the year is evenly divisible by 400. Months shall be greater 
than or equal to 1, and less than or equal to 12.  

12.11. Area and length attributes shall be the area and length data maintained by the software for 
geodatabases, and not separately stored in user-created area or length fields.  

12.12. Significant figures shall be properly applied to stored calculations. 

12.13. All hyperlinks shall be root-relative paths or absolute paths, not relative paths using a dot 
notation. All file system links shall use universal naming convention (UNC), not mapped lettered 
drives.  
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Guidelines for Attribute Data 
• Where feasible and appropriate, attribute data shall be stored in standalone attribute tables that are 

subsequently related back to the primary spatial data feature class, rather than directly within the 
feature class table itself. In effect, the feature class should be storing only the geometry data, and 
attribute data should be maintained separately. 

• Units of measure shall be included in field names where appropriate.  

• Units of measure should be metric, except as appropriate due to widely-used professional practice. 

• Fields should store single values, not complex chains or (aka “compound”) values. For instance, do 
not store the entire address in a field. Instead, divide the address into its elemental parts: street 
address, city, state and zip code.  

• Wherever possible, ranges, constraints, and domains should be used. Attributes values are defined in 
the appropriate definition (look-up) table, inclusive of their logical range or described in the 
appropriate data dictionary (codesets). 

• Automated tools to populate databases should be used whenever possible. For example, if a subset of 
records is to have a common value applied, the ESRI Field Calculator shall be used to create and/or 
update the subset of records, rather than manual line-by-line data entry. 
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Section 13: Metadata 
New DWR-created data sets are subject to a metadata requirement far beyond that described in Section 5, 
and it is known as the “full DWR metadata standard.” The full DWR metadata standard was based on the 
Federal Geographic Data Committee (FGDC) standard that was in effect during 2010. It is, however, not 
identical to that FGDC standard. There are 30 differences between the full DWR metadata standard and 
that FGDC standard. Where there are differences, the DWR standard is usually more strict than the FGDC 
standard (for example, mandatory rather than conditional). The one place that the full DWR metadata 
standard is less strict than the FGDC standard is with respect to file transfer types (Section 3.3.1). 

13.1. New data sets created by DWR or its consultants are subject to the full DWR metadata standard 
requirement. The full DWR metadata standard requirement is included as Appendix C. Appendix 
C also indicates differences between the full DWR metadata standard and the version of the 
FGDC standard in effect during 2010. 

13.2. The following defines the requirement language used in Appendix C: 

Mandatory: These sections of the metadata are required. 

Conditional: These sections of the metadata are required if the section if applicable to the 
spatial data set. 

Optional: These sections of the metadata are optional. 
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Section 14: Accuracy 

Positional Accuracy 
14.1 All new DWR-created enterprise data sets shall have a positional accuracy statement included in 

the metadata. The current document describing positional accuracy assessments and statements is 
included as Appendix F. Ideally, the form of the positional accuracy statement will be as follows: 

Positional Accuracy: Determined to be ABC.D meters horizontal accuracy at EF-percent 
confidence level as determined by a test comparison with ***. 

Where, 

ABC.D = numerical distance error, in meters, between the subject data set and a baseline 
true real world location. 

EF =  a percentage of the points in the subject data set which achieve an error equal to 
or less than the stated amount. 

*** =  the technical basis, data set, or reference baseline used as, in effect, the true real 
world locations the positional accuracies are calculated according to 

Attribute Accuracy 
Attribute accuracy is the agreement between the recorded and actual value. Errors occur for numerous 
reasons, but a major cause is due to object misclassification. There are many ways to calculate accuracy, 
and no single way to quantify the accuracy for all attributes in all cases.  

The data custodian will have to select a reasonable measure to quantify the attribute accuracy based on 
the type of data collected (raster vs. vector), reference information for comparison, if any, and how the 
data is entered into the geodatabase. 

Methods to quantify the attribute accuracy include, but are not limited to:  

1. Error table. An error table is a matrix showing all possible true values and all actual database 
values in rows and columns, and the frequency of each combination in each cell. A sample 
error matrix is presented in Table 2-1. 
The attribute accuracy is the portion of objects that were correctly assigned. The objects 
correctly classified is the sum of the diagonal cells is (85 + 985 + 2+ 44) = 1,116. The total 
number of objects is 1,155. The proportion of objects that were correctly classified is 
(1,116/1,155), or 96.6 percent. 

2. Simple statistical values, including standard deviation, mean error (or total error), skewness or 
root mean square error. 

3. Advanced statistical values, such as maximum likelihood estimator, Cohen’s kappa coefficient, 
kriging, multi-Gaussian modeling, or simulated annealing. 
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Table 2-1 Sample Error Matrix 

Actual Class 
Assigned Class 

Total 
Cherry Oak Redwood Willow 

Cherry 85 10 3 2 100 

Oak 4 985 2 9 1,000 

Redwood 3 0 2 0 5 

Willow 2 4 0 44 50 

Total 94 999 7 55 1,155 

 

In addition, the statistical values above can be supplemented with confidence intervals (ranges), percentile 
or proportions. These are not, in and of themselves, sufficient statistical measures of attribute accuracy for 
the metadata. 

Stewards may utilize alternative approaches if warranted.  

14.2 All attributes in all tables (except definition tables) shall be tested for accuracy. If appropriate, 
ANSI standards shall be used for testing, as provided in Appendix K. The test methods and 
results shall be documented in the metadata.  

Temporal Accuracy Guideline 
Temporary accuracy is defined as the agreement between the recorded and ‘actual’ time. While high 
temporal accuracy is an ideal characteristic for a data set, measurement of this difference between the 
“real” time of the event and the time recorded is often practically impossible. Therefore, Stewards shall 
include statements about temporal accuracy in the metadata only to the degree feasible and where such 
comments are actually meaningful. 
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Section 15: Quality Assurance and Quality Control 
Quality Control and Quality Assurance (“QC” and “QA”, respectively) are vital components of a data 
development strategy. QC is a process used when collecting and/or creating spatial data, where the goal is 
to put in steps to enhance consistency and accuracy. Specific QC procedures are developed by the people 
who collect and create spatial data, and will vary from data set to data set. QC is used by the 
creators/editors of the data, and is therefore essentially a “self-policed” process. Among the goals of the 
QC is that the DWR Spatial Data Standards will be met when they are later checked independently. 

There is no specific defined list of procedures that may be used for QC. However, some basic techniques 
do exist that are worth consideration. In general, data should be subject to the normal set of “expected end 
uses,” such as mapping and querying. Symbolization and labeling should be performed on appropriate 
fields and evaluated. Any use of spatial joins should be reviewed to evaluate the success of the join 
process. All tables should be checked to eliminate duplicate records. Tests shall be run to indicate each 
field’s unique values; specifically whether values are out of range, simple data entry errors exist, entries 
are misspelled, and whether codesets are satisfactorily represented by the documented data dictionary. In 
addition, this document includes various checklists to assist for consistency within a subject data set; they 
can be found in Appendix I.  

15.1 Stewards and anyone working on creating or editing a subject data set shall develop a Quality 
Control plan prior to data development work. The Quality Control plan shall be used throughout 
the entire development process. 

QA is a separate, post-development evaluation of the spatial data quality. QA is an independent check of 
the proposed final spatial data set and the associated metadata. The independent QA check is where the 
DWR Spatial Data Standards are actually verified as having been met. One of the important 
characteristics of QA is that a “different set of eyes” reviews the data, and so the independent QA check 
shall not be done by the person producing the spatial data. Ideally, the independent QA check is 
performed by another subject matter expert for the subject data set.  

15.2 An independent QA check shall be performed on all subject data sets. The purpose of the 
independent QA check is to verify that all of the DWR Spatial Data Standards have been 
addressed and satisfied. The QA checker may choose to use the checklist of DWR Spatial Data 
Standards included in Appendix J, if they like. The independent QA check shall be performed by 
someone other than the Steward or any persons who were performing the primary data 
development work. The independent QA reviewer shall sign and submit an Independent QA 
Signoff Form (included as part of Appendix B) to the Steward prior to the subject data set’s 
promotion to the Production environment of the Atlas. 
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Appendix A. Data Promotion Workflow 
Appendix Contents Version Date: 2015.03.04 

Specific workflows exist to promote data sets to Atlas. Although the workflows are similar, slight 
differences exist that depend on whether one is working with new DWR data sets, legacy DWR data sets, 
or external, non-DWR data sets. The step-by-step workflow checklist below indicates the steps that are 
required. Exceptions for new DWR data sets are called out with parenthetical notes in the workflow. A 
companion document (Workflow for Enterprise Data.V1.2.20130718.doc), which has more elaborate 
explanations of these workflows, is available at https://dwrgis.water.ca.gov/library/-
/document_library/view/4765964/5948?_20_redirect=https%3A%2F%2Fdwrgis.water.ca.gov%2Flibrary
%2F-%2Fdocument_library%2Fview%2F4765964. 

NOTE TO DATA STANDARDS REVIEWERS: SHOULD WE JUST APPEND THAT 
DOCUMENT INTO THIS APPENDIX? 
NOTE TO SELF: NEED TO UPDATE THAT WORKFLOW DOCUMENT. 

Data Promotion Workflow for Spatial Data Sets 
1. Decide to become a Steward or accept a request to become one. 
2. Identify appropriate relationships and explore capacity for staff to fill various roles.  
3. Should there be sub-stewards? Who?  

A. Who will be the ArcGIS server/geodatabase administrator? 
B. Initiate formal indication to DWR Enterprise GIS Committee (EGC) of intention to steward 

dataset. 
4. Develop draft Initial Stewardship Plan (ISP). 
5. Secure stewardship roles and obtain signoffs. 
6. Identify the correct candidate dataset for eventual promotion to Atlas. 

A. Compare various datasets. What are strengths and weaknesses of each? 
B. Discuss options with sub-stewards and select best candidate data set. 
C. Determine if candidate data set is legacy, external, or new DWR data set type. 
D. Develop draft data model. (New DWR-created only.) 
E. Identify final products (feature data service, map service, etc.). 

7. Finalize ISP. Submit ISP to EGC. 
8. EGC will review and approve the ISP. Revise these if necessary. 
9. Determine permissions, data security policy, and security management approach. 
10. Ensure everyone involved in stewardship and editing of data set has appropriate 

accounts/permissions. 
11. Ensure everyone involved in stewardship of data set has necessary training. 
12. Coordinate with any outside agencies, as necessary. 
13. Provide copy of candidate data set to geodatabase administrator for copying into Development 

environment of Atlas. 
14. As appropriate, develop and/or edit data set to comply with current version of DWR GIS Data 

Standards and as being consistent with approved ISP. 
15. Complete at least required level of metadata for data set in GeoPortal. The current metadata 

development workflow is provided separately in Appendix D of this document. 
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16. Develop any end user or data-sharing agreements, if necessary. 
17. Have independent QA conducted. Obtain signoff of independent QA certification. (New DWR-

created only.) 
18. Notify EGC that data set is ready for promotion to Production, and submit data sharing/end 

user agreements and/or independent QA certification, if appropriate. 
19. EGC review data set on Development and metadata in GeoPortal. EGC provides comments to 

Steward for any requisite revisions. 
20. Once complete, copy GeoPortal version of metadata to feature class in Atlas Development 

environment to ensure consistency. 
21. Notify EGC that metadata has been made consistent on Development. 
22. EGC does final pre-Production check. If acceptable, EGC will notify geodatabase administrator 

to promote data to Production. 
23. Geodatabase administrator promotes data set to Atlas Production environment. 
24. EGC ensures DWR DataSpace default template is updated to include subject data set. 
25. Maintain dataset on ongoing basis, if appropriate. 

Figure A-A-1 depicts a graphical representation of the promotion workflow. 

Figure A-A-1 Data Promotion Workflow 
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Initial Stewardship Plan 
The enterprise data promotion process requires Stewards to submit forms to the EGC and obtain approval 
for them before engaging in major promotion tasks. All data sets require submission of an Initial 
Stewardship Plan (ISP). The ISP is an opportunity for the Stewards to propose an ideal candidate data set, 
ensure adequate resources and staffing exist for support, plan for future maintenance, and, in cases where 
the data are new data sets or are edited on an ongoing basis, design Data Models that will best support the 
various long-run end uses in the most powerful way. The submitted ISP will be reviewed by EGC and 
EGC sub-committees, and will either generate requests for modifications or be approved by EGC 
signatures. Once EGC signatures are received, major tasks for promotion to Atlas may ensue. 

The ISP includes the following sections: 
• Stewardship Roles & Responsibilities Signoff. 
• EGC Chair Signoff. 
• Identified Candidate Data Set. 
• Geodatabase Management Plan. 
• Archiving & Maintenance Plan. 
• Data Model (New DWR-Created Data Sets Only). 

Stewards (and sub-stewards) should draft the ISP and sign the Stewardship Signoff section. The 
individual sections in the template of the form (which is included, below, and is also available as a 
separate blank MS Word document that Stewards may use to fill out) prompt for the types of information 
each section is seeking. For new DWR-created data sets, the Data Model section is a particularly 
important piece of the ISP. No single standard exists for what is incorporated in the Data Model section, 
though supplied text prompts for the type of information that would be desirable. Examples of ISPs and 
Data Model submittals are included as part of the end of this appendix. Additional examples of actual 
DWR enterprise GIS Data Models, which might illustrate different cases, may be requested from EGC, as 
needed. 

Independent QA Signoff 
New spatial data sets or data sets edited by DWR on a going-forward basis will require signoff from an 
independent QA reviewer (who cannot be the Steward). That form is supplied subsequent to the ISP 
document template, below, and also is available as a standalone document for use by the Steward. 
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CALIFORNIA DEPARTMENT OF WATER RESOURCES 
ENTERPRISE GIS DATA SET 

INITIAL STEWARDSHIP PLAN (ISP) 
 
 
DATA SET NAME: 
 
ISP SUBMITTAL DATE: 
 
DATA SET STEWARD NAME: 
 
DATA SET STEWARD ORGANIZATION WITHIN DWR: 
 
DATA SET SUB-STEWARD NAMES:  
 
STEWARDSHIP ROLES & RESPONSIBILITIES SIGNOFFS: 
 
 
_______________________________________   _________ 
DATA SET STEWARD        DATE 
 
_______________________________________   _________ 
GEODATABASE ADMINISTRATOR      DATE 
 
_______________________________________   _________ 
DATA SET SUB-STEWARD, IF APPLICABLE     DATE 
 
_______________________________________   _________ 
DATA SET SUB-STEWARD, IF APPLICABLE     DATE 
 
_______________________________________   _________ 
DATA SET SUB-STEWARD, IF APPLICABLE     DATE 
 
_______________________________________   _________ 
DATA SET SUB-STEWARD, IF APPLICABLE     DATE 
 
 
DWR ENTERPRISE GIS COMMITTEE SIGNOFF: 
 
 
_______________________________________   _________ 
CHAIR, DWR EGC        DATE 
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ISP Section 1: Identified Candidate Data Set 
[Replace the following text with your own words.] Stewards should submit a brief description of the data 
set version they are proposing as the candidate data set for inclusion in Atlas. Information on source, 
completeness, methods, and other descriptions of how and where this data set comes from should be 
included. If appropriate, some discussion about alternative versions of the data and cursory comparisons 
with those alternatives should be included.  

ISP Section 2: Geodatabase Management Plan 
Dataset stewards should write up a brief description of the Geodatabase Management Plan. The plan 
should include at least the following elements: 

• Proposed geodatabase feature class name. 
• Estimated initial size and projected future size of data set. 
• Dataset format (e.g., raster, tables, vector, LIDAR, TIN, etc.). 
• Describe workflow between Steward and any sub-stewards. 
• Frequency of updates and how updates will flow to geodatabase managers. 
• Required SDE administration steps and tuning. 
• Versioning approach. 
• How and whether data will be provided as service and/or as feature class. 

Other descriptions relevant to geodatabase administration not listed above may be included. 

ISP Section 3: Archiving & Maintenance Plan 
Stewards should describe archiving and maintenance plan. Elements can include: 

• Update procedures. 
• Types and frequency of data updates. 
• Estimated annual cost for dataset maintenance. 
• Frequency of re-certifying that the data meet the Standards, including positional accuracy. 
• Criteria for determining whether EGC needs to be involved in evaluating maintenance or 

compliance with standards. 
• Metadata update plan. 
• Any applicable requirement for archiving and, if one exists, the specific requirement. 
• Frequency of archiving, if applicable. 
• Naming conventions upon archiving. 
• Portions of data set that need to be archived. 
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ISP Section 4: Data Model (New DWR-Created data sets only) 
Steward should submit a data model. While there is no one way to compile a data model, a data model 
may include some or all of the following elements: 

• Verbal description of the physical model. This includes a description of how the data are 
represented. For example, are roads a polygon of the road pavement, a road’s centerlines, a 
series of parallel linear lanes, or etc.? 

• Data model diagram (aka geodatabase schema).  
• Data dictionary. 

o A data dictionary may include many things. See the attached example, which is a very 
detailed data dictionary for a complex database (the California Levee Database). At a 
minimum, a data dictionary should include feature types; descriptions of abbreviations, 
codes, and numerical classifications used; a field list that includes descriptions, types, 
ranges and domains of field values; aliases used; and attribute data units.  

• Topology rules used. 
• Linear referencing. 
• Geometric networks. 
• Relationship classes. 

 
Because the six minimum mandatory fields are always required, the template for these fields may be 
inserted into the applicable data dictionary section (and modified as necessary): 
 
 
Field Data Type Description 

***ID Object ID Auto generated by ArcMap, or else may be supplied by other ID system in 
separate field. 

COMMENTS Text Any user-provided comments. 

SOURCE Text Original source of the boundary and attribute information. 

LAST_MODIFIED_DATE Date Date record was last modified. 

MODIFIED_BY Text Name of person who last modified the record.  

DATE_DATA_REFERS_TO Date Date the data refers to, i.e. a sampling date, survey date, etc. 

 

Examples of sample data model diagrams and actual data models submitted for DWR ISPs are included at 
the end of this appendix. 
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CALIFORNIA DEPARTMENT OF WATER RESOURCES 
ENTERPRISE GIS DATA SET 
INDEPENDENT QA SIGNOFF 

 
 
DATA SET: 
 
PRIMARY STEWARD:  
 
PRIMARY STEWARD DIVISION/OFFICE/PROGRAM:  
 
INDEPENDENT QA/QC CERTIFIER: 
 
INDEPENDENT QA/QC DIVISION/OFFICE/PROGRAM: 
 
I CERTIFY I HAVE REVIEWED THE SUBJECT DATASET, AND TO THE BEST OF MY 
ABILITIES HAVE DETERMINED IT TO BE IN COMPLIANCE WITH THE DWR GIS 
DATA STANDARDS VERSION APPLICABLE AS OF THE DATE INDICATED BELOW. 
 
 
 
_______________________________________   _________ 
INDEPENDENT QA/QC CERTIFIER       DATE 
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Samples of Previously Submitted ISPs 

NOTE TO DATA STANDARDS REVIEWERS: I WILL PLUG THESE IN 
WHEN THE FINAL VERSION OF THE STANDARDS DOCUMENT GETS 
CONVERTED TO A PDF FILE. 
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Appendix D. Metadata Development Workflow 
Appendix Contents Version Date: 2015.03.04 

DWR has customized ESRI’s GeoPortal to allow editors, QA, and EGC to compare metadata documents 
against various DWR metadata standards. If portions of a standard are not complied with, the customized 
GeoPortal editor interface will direct the editor to the missing metadata elements. To use the validation 
testing tools, a specific workflow needs to be followed. The basic process is to start the metadata creation 
in ArcCatalog, but do no editing in ArcCatalog. The.xml will then be created by ArcCatalog and will strip 
the spatial and attribute properties into the document. The.xml then needs to be converted using a custom 
macro and imported into the DWR GeoPortal. GeoPortal is used to edit the metadata. Once validation is 
confirmed by the EGC, the metadata will need to be synchronized to the metadata attached to the feature 
class that is stored in Atlas. To synchronize, the macro is run again, and ArcCatalog is used to re-import 
the metadata to the feature class. This section includes the basic steps, along with screen captures, to 
illustrate the process. 

Overview of Step-by-step Procedure 
1. Generate more or less unedited/incomplete new metadata.xml from the feature class. This 

builds an xml that has the machine-set metadata for things like spatial properties and fields but 
is otherwise mostly empty. 

2. Obtain a copy of the DWR Metadata Tag Conversion tool from the EGC. Open the Tool and 
make sure macros are enabled. 

3. Run the conversion macro on the.xml. To start, select the button for the correct metadata type. 
For legacy and external data, select “Minimum Metadata Standard.” For new DWR-created 
data, select “DWR Metadata Standard.” Run the macro. Navigate to the.xml created in step 1, 
above. This changes metadata tags for use in GeoPortal. 

4. Go to GeoPortal. Log in. Go to Administration. Upload the post-macroed version of the.xml. 
5. Make the other metadata edits to bring metadata to the appropriate standard. 
6. Validate the metadata. If it does not validate, use error hyperlinks to identify missing metadata 

elements and supply entries. Repeat the validation step, as necessary. 
7. Once it clears validation, notify the EGC. Once the EGC concurs with standard validation, you 

will need to synchronize the metadata attached to the feature class. To do that, ESRI’s metadata 
importer needs the metadata tags changed back to pre-GeoPortal state. Export the final 
metadata from GeoPortal. Re-run the macro file, but this time select the button for “FGDC 
Metadata Standard.” Select the.xml exported from GeoPortal. When the macro is done, the.xml 
can now be re-imported to the feature class by using ArcCatalog’s metadata importer.  
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Screen Capture Examples of Procedural Steps Overview 
Step 1: Generate.xml file from ArcCatalog. Start in ArcCatalog. Simply navigate to the feature class and 
view it in the Description tab. Do not edit. Notice, in the screen captures below, all fields are empty 
except in second graphic, where you will see ArcGIS-generated info for Spatial properties (attributes are 
automatically gathered). 
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Step 2: Obtain the macro file. The tool is located here. Open the Tool and make sure macros are enabled. 
Here is what it should look like. 
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Step 3: Use the macro to convert the metadata tags. To start, select the button for the correct metadata 
type. For legacy and external data, select “Minimum Metadata Standards.” For new DWR created data, 
select “Full DWR metadata.” Run the macro by clicking “Run Me.” Navigate to the.xml created in  
step 1, above, and then click “OK.” This changes metadata tags for that.xml file for use in GeoPortal. 
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Step 4: Go to the DWR GeoPortal at geoportal.water.ca.gov. Log in. Go to Administration. Upload the 
post-macroed version of the.xml by clicking “Add,” circled in blue, below, in the fourth graphic, and then 
select “Upload metadata file from the local disk.” Navigate to your.xml file and click “Open.” Then click 
“Upload,” circled in blue on the last graphic of this step. 
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Step 5: Make the other metadata edits to bring metadata to the appropriate standard. Navigate back to the 
Geoportal Administration tab. You should see the metadata file you just uploaded at the top of the list, as 
it appears here. 

 
Select the check box to the left of the entry line, then click the small edit icon, circled in red, below. 
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Clicking the edit icon will take you to the Metadata Editor, shown below. From here you can make all of 
your edits. BUT BEFORE YOU START, make sure GeoPortal recognizes your metadata as the correct 
format. Circled in blue, below, you will see that GeoPortal correctly recognizes the example as Full DWR 
Metadata Standard (identified as “DWR Standard”). If it should be minimum metadata but shows “DWR 
Standard,” an error occurred and starting over will be necessary. If, on the other hand, it is supposed to be 
Minimum Standard metadata and says “Minimum,” it is correctly categorized. If you have any trouble or 
questions, check with the EGC before proceeding. Do not work on your metadata if you are unsure 
whether it has been correctly categorized. 
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Step 6: Edit your metadata and run validation. Correctly fill in all fields required for your level of 
metadata, and if you are unsure what a metadata element is asking for, consult Appendix E, “Metadata 
Element Examples.” Save your work often by clicking the “Save As Draft” button. Then, when you think 
you are done, attempt to validate that the appropriate metadata standard has been met. If it passes the 
validation check when you click “Save,” virtually nothing will appear to happen. (You may see the screen 
briefly blink.) If the appropriate metadata standard has not been met, validation will fail and GeoPortal 
will return errors. GeoPortal also will provide error hyperlinks to help identify missing metadata elements 
and supply entries. Repeat the validation step, as necessary, until you no longer receive error hyperlinks 
when you click “Save.” 
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After the missing element is entered, the error hyperlink will automatically recognize that the element is 
correct and will display “OK.” 

 
Repeat until all errors are corrected. Clicking “Save” produces a new error report if any errors remain, but 
the corrected elements will not be displayed in the error hyperlink list. If no errors result, no error 
hyperlinks will appear.  
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Step 7: Once the metadata is validated, notify the EGC. When the EGC concurs with metadata standard 
validation, synchronize the metadata attached to the feature class that will be published on Atlas. To do 
that, ESRI’s ArcGIS metadata importer needs the metadata tags changed back to FGDC tags. Export the 
final metadata from GeoPortal. Re-run the macro file, but this time select the button for “FGDC Metadata 
Standard.” Select the.xml exported from GeoPortal. When the macro is done, the.xml can now be re-
imported to the feature class by using ArcCatalog’s metadata importer. 

Export the.xml from GeoPortal by checking the box at the left, then clicking the second icon, circled in 
blue, below. 
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Re-open the macro file and select “FGDC Metadata Standard,” then click “Run Me.” 

 
Then select the completed.xml file just downloaded from GeoPortal. 
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Finally, go to ArcGIS ArcCatalog and navigate to the folder with the feature class you intend to publish 
on Atlas. Click the “Description” tab. Then click the “Import” button, circled in blue. Using the.xml file 
for which the tags were just fixed, update the metadata. Be sure to change the default “Import_Type” to 
“From_FGDC.” 

 
 

 
That should complete the creation of DWR Standard metadata and its synchronization between GeoPortal 
and Atlas copies.
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Appendix E. Metadata Element Examples 
Appendix Contents Version Date: 2015.03.05 

DATA STANDARDS REVIEWERS. I HAVE NOT MADE THIS ONE YET, I WILL DO 
SO DURING THE REVIEW PERIOD. I DON’T SUPPOSE ANYONE WANTS TO HELP 
ME WITH THIS? 
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Appendix F. Positional Accuracy Calculation 
Appendix Contents Version Date: 2013.09.16 (version 1.7) 

Calculating Positional Accuracy for DWR Spatial Data Standards Version 1.7 
September 16, 2013 

ATTACH PDF HERE 
 

Spatial Data Standards — v2.0 Page F-1 
California Department of Water Resources October 20, 2015 
 





 

Appendix G. Creating a Transactional Version for Editing on 
Development Workflow 
Appendix Contents Version Date: 2015.03.05 

The effort to populate Atlas with enterprise data sets is quickly moving into a multi-user editing approach 
in the Atlas development environment. To support that endeavor, this appendix provides some brief 
instructions for editing. Keep in mind there are a few different ways to accomplish some of these steps; 
the procedure here presents only one way. 

Additionally, it is essential that, for each data set in Atlas, its Steward create a new transactional version 
to store the edits. It is recommended that the Steward create a different database connection for each data 
set being edited, to keep edits from being posted before the proper time. As a review, the transactional 
version is a bucket that holds all of the changes made to any data set within a particular geodatabase. 
Because DWR’s Atlas is a single geodatabase, if edits for multiple datasets are stored in the transactional 
version, then, when all of the edits are applied, the danger of applying edits to multiple feature classes 
comes into play. It is best to create a new transactional version to store edits for each stewarded data set. 

Database Connection 
Even if a Steward has a database connection to Atlas as a viewer, the Steward will need a new database 
connection for his or her editing login to be used. 

1. Ensure that the latest Oracle Client (11.2) is installed. If it is, proceed to step 2. If not, submit a 
software-request ticket to your LAN administrator for installation of the latest client, before 
proceeding any further. The client is required to establish a connection. 
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2. Open the Create Database Connection tool. 
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The Create Database Connection tool will appear. 

 
 

3. Select your Connection File Location. 
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4. Choose a Connection File Name. The best file name is a meaningful one. Keep in mind that the 
transactional version will be made to associate with this database connection when it is 
completed. A good format is Atlas_MyDatasetName_EDIT (e.g., Atlas_Counties_EDIT). 
When run, the tool will add the.sde extension. 

 
 

5. Select a Database Platform. DWR uses Oracle. 
 

 
 

6. Instance —Enter the following: sde:oracle11g:B3022 
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7. Leave the box checked for Database Authentication and enter your editing username and 
password. This login information would have been assigned to you specifically by DOE 
Photogrammetry and will differ from your active directory/network login. 

 

 
 

8. Click OK. 
 

9. Bask in the awesomeness of this new connection. 
 

 
 

10. Trouble spot — Refresh to see the new connection. 
 
Before refresh: 

 
 
After refresh: 
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11. Select the geodatabase schema. Right-click on the new database connection, then click on 
Geodatabase Connection Properties. 

 

 
 

Choose DWR_GIS_Atlas as the schema. For the moment, leave the transactional version as the 
default. Click OK. 
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Create a New Transactional Version 
Edits need to be able to be posted to the parent data set, so a transactional version must be created. 

12. The Steward should proceed to step A, below, and complete all of the listed steps. A sub-
steward must make sure that the Steward has completed the required steps first, and then start at 
step F. 

A. Right-click on your new Database Connection and select Administration, then Administer 
Geodatabase. 
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The Geodatabase Administration screen appears.  

  
 

B. Right-click on Atlas_QAQC and select New Version. 
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C. The New Version dialog box will appear. If it is a parent Steward version, the naming 
convention is Atlas_editorXX. For this example, the editor03 role is assigned to this data 
set. Owing to geodatabase permissions, only a private transactional version can be created. 
Once this version is created, adjust the version type to “Protected.” 

 

 
 

D. Click on the Access type and adjust to “Protected.” 
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E. Once the geodatabase manager has adjusted the access from “Private” to “Protected,” 
inform the sub-stewards that they can create transactional versions now. Let the sub-
stewards know which editorXX number to look for. 

 

 
 

F. Sub-stewards start here: Right-click on the new Database Connection and select 
“Administration,” then “Administer Geodatabase.” 
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The Geodatabase Administration screen will appear.  

 
 

G. The Steward will have created a transactional version for you on which to base the new 
version. If CBoggs was the Steward for the data set, she would have told the sub-steward 
the editorXX number to look for. 
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H. Right-click on the appropriate Atlas_editorXX and select New Version. 

 
 

I. The New Version dialog box will pop up. If it is a Steward version, the naming convention 
is Atlas_editorXX. In this example, the editor03 role is assigned to this data set. 
Geodatabase permissions limit creation to a private transactional version. Once you the 
version is created, change the access from “Private” to “Protected.” 

 
J. Click on the Access type and adjust to “Protected.” Click the Refresh button, then close the 

dialog box by clicking the red button (“X”) in the top-right corner. 

Page G-12 Spatial Data Standards — v2.0 
October 20, 2015 California Department of Water Resources 
 



Appendix G 

 
 

K. Update the Geodatabase Connection Properties. Right-click on the Database Connection, 
then click on Geodatabase Connection Properties. 

 
L. Select the transactional version just made. 
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M. Drag that data set into a new MXD and begin editing. Be advised: any edits you make to 
metadata will not be included in your transactional version and will be permanent. Save 
edits, and cease editing. 

N. When the edits for that update are completed, send an email to the geodatabase manager, 
requesting that transactional version be reconciled and posted. 

O. The geodatabase manager will make available the existing transactional version when those 
edits have been reconciled and posted. After the manager has given approval, the next 
update cycle on that same transactional version may proceed. 
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Appendix H. Topology Rules 
Appendix Contents Version Date: 2015.03.05 

The rules included in Tables A-H-1 through A-H-3 are taken from: 
http://webhelp.esri.com/arcgisserver/9.3.1/dotNet/index.htm#geodatabases/topology_in_arcgis.htm. 

Table A-H-1 Polygon Rules 

Topology Rule Rule Description Potential 
Fixes Examples 

Must Be  
Larger Than 
Cluster Tolerance 

Requires that a feature does not 
collapse during a validate process. 
This rule is mandatory for a 
topology, and applies to all line and 
polygon feature classes. In 
instances where this rule is 
violated, the original geometry is 
left unchanged. 

Delete 

 

 

 
Any polygon feature, such as the one in red that 
would collapse when validating the topology, is an 
error. 

Must Not Overlap 

Requires that the interior of 
polygons in the feature class not 
overlap. The polygons can share 
edges or vertices. This rule is used 
when an area cannot belong to two 
or more polygons. It is useful for 
modeling administrative 
boundaries, such as ZIP Codes or 
voting districts, and mutually 
exclusive area classifications, such 
as land cover or landform type. 

Subtract, 
Merge, Create 
Feature 

 

 

Must Not 
Have Gaps 

This rule requires that there are no 
voids within a single polygon or 
between adjacent polygons. All 
polygons must form a continuous 
surface. An error will always exist 
on the perimeter of the surface. 
You can either ignore this error or 
mark it as an exception. Use this 
rule on data that must completely 
cover an area. For example, soil 
polygons cannot include gaps or 
form voids; they must cover an 
entire area. 

Create 
Feature 

 

 
You can use Create Feature to create a new 
polygon in the void in the center. 
You can also use Create Feature or mark the error 
on the outside boundary as an exception. 
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Topology Rule Rule Description Potential 
Fixes Examples 

Must Not Overlap 
With 

Requires that the interior of 
polygons in one feature class must 
not overlap with the interior of 
polygons in another feature class. 
Polygons of the two feature classes 
can share edges or vertices or be 
completely disjointed. This rule is 
used when an area cannot belong 
to two separate feature classes. It 
is useful for combining two 
mutually exclusive systems of area 
classification, such as zoning and 
water body type, where areas 
defined within the zoning class 
cannot also be defined in the water 
body class and vice versa. 

Subtract, 
Merge 

 

Must Be Covered 
By Feature Class 
Of 

Requires that a polygon in one 
feature class must share all of its 
area with polygons in another 
feature class. An area in the first 
feature class that is not covered by 
polygons from the other feature 
class is an error. This rule is used 
when an area of one type, such as 
a state, should be completely 
covered by areas of another type, 
such as counties. 

Subtract, 
Create 
Feature 

 

 

Must Cover Each 
Other 

Requires that the polygons of one 
feature class must share all of their 
area with the polygons of another 
feature class. Polygons may share 
edges or vertices. Any area defined 
in either feature class that is not 
shared with the other is an error. 
This rule is used when two systems 
of classification are used for the 
same geographic area, and any 
given point defined in one system 
must also be defined in the other. 
One such case occurs with nested 
hierarchical data sets, such as 
census blocks and block groups or 
small watersheds and large 
drainage basins. The rule can also 
be applied to non-hierarchically 
related polygon feature classes, 
such as soil type and slope class. 

Subtract, 
Create 
Feature 
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Topology Rule Rule Description Potential 
Fixes Examples 

Must Be Covered 
By 

Requires that polygons of one 
feature class must be contained 
within polygons of another feature 
class. Polygons may share edges 
or vertices. Any area defined in the 
contained feature class must be 
covered by an area in the covering 
feature class. This rule is used 
when area features of a given type 
must be located within features of 
another type. This rule is useful 
when modeling areas that are 
subsets of a larger surrounding 
area, such as management units 
within forests or blocks within block 
groups. 

Create 
Feature 

 

Boundary Must 
Be Covered By 

Requires that boundaries of 
polygon features must be covered 
by lines in another feature class. 
This rule is used when area 
features need to have line features 
that mark the boundaries of the 
areas. This is usually when the 
areas have one set of attributes 
and their boundaries have other 
attributes. For example, parcels 
might be stored in the geodatabase 
along with their boundaries. Each 
parcel might be defined by one or 
more line features that store 
information about their length or 
the date surveyed, and every 
parcel should exactly match its 
boundaries. 

Create 
Feature 

 

Area Boundary 
Must Be Covered 
By Boundary Of 

Requires that boundaries of 
polygon features in one feature 
class be covered by boundaries of 
polygon features in another feature 
class. This is useful when polygon 
features in one feature class, such 
as subdivisions, are composed of 
multiple polygons in another class, 
such as parcels, and the shared 
boundaries must be aligned. 

None  
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Topology Rule Rule Description Potential 
Fixes Examples 

Contains Point 

Requires that a polygon in one 
feature class contain at least one 
point from another feature class. 
Points must be within the polygon, 
not on the boundary. This is useful 
when every polygon should have at 
least one associated point, such as 
when parcels must have an 
address point. 

Create 
Feature 

 

The top polygon is an error because it does not 
contain a point. 

 
 
 
 

Table A-H-2 Line Rules 

Topology Rule Rule Description Potential 
Fixes Examples 

Must Be Larger 
Than Cluster 
Tolerance 

Requires that a feature does not collapse 
during a validate process. This rule is 
mandatory for a topology, and applies to all 
line and polygon feature classes. In 
instances where this rule is violated, the 
original geometry is left unchanged. 

Delete 

 

 

Any line feature, such as these lines in red 
that would collapse when validating the 
topology is an error. 

Must Not 
Overlap 

Requires that lines not overlap with lines in 
the same feature class. This rule is used 
where line segments should not be 
duplicated (e.g., in a stream feature class). 
Lines can cross or intersect but cannot share 
segments. 

Subtract  
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Topology Rule Rule Description Potential 
Fixes Examples 

Must Not 
Intersect 

Requires that line features from the same 
feature class not cross or overlap each other. 
Lines can share endpoints. This rule is used 
for contour lines that should never cross 
each other or in cases where the intersection 
of lines should only occur at endpoints, such 
as street segments and intersections. 

Split, 
Subtract 

 

Must Not Have 
Dangles 

Requires that a line feature must touch lines 
from the same feature class at both 
endpoints. An endpoint not connected to 
another line is called a dangle. This rule is 
used when line features must form closed 
loops, such as when they are defining the 
boundaries of polygon features. It may also 
be used in cases where lines typically 
connect to other lines, as with streets. In this 
case, exceptions can be used where the rule 
is occasionally violated, as with cul-de-sac or 
dead end street segments. 

Extend, 
Trim, 
Snap 

 

Must Not Have 
Pseudonodes 

Requires that a line connect to at least two 
other lines at each endpoint. Lines that 
connect to one other line (or to themselves) 
are said to have pseudonodes. This rule is 
used where line features must form closed 
loops, such as when they define the 
boundaries of polygons or when line features 
logically must connect to two other line 
features at each end, as with segments in a 
stream network, with exceptions being 
marked for the originating ends of first-order 
streams. 

Merge to 
Largest, 
Merge 

 

Must Not 
Intersect Or 
Touch Interior 

Requires that a line in one feature class must 
only touch other lines of the same feature 
class at endpoints. Any line segment in which 
features overlap or any intersection not at an 
endpoint is an error. This rule is useful where 
lines must only be connected at endpoints, 
such as in the case of lot lines, which must 
split (only connect to the endpoints of) back 
lot lines and which cannot overlap each 
other. 

Subtract, 
Split 

 
 

 

Must Not 
Overlap With 

Requires that a line from one feature class 
not overlap with line features in another 
feature class. This rule is used when line 
features cannot share the same space. For 
example, roads must not overlap with 
railroads or depression subtypes of contour 
lines cannot overlap with other contour lines. 

Subtract 
 

Where the purple lines overlap is an error. 
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Topology Rule Rule Description Potential 
Fixes Examples 

Must Be 
Covered By 
Feature Class 
Of 

Requires that lines from one feature class 
must be covered by the lines in another 
feature class. This is useful for modeling 
logically different but spatially coincident 
lines, such as routes and streets. A bus route 
feature class must not depart from the streets 
defined in the street feature class. 

None 
 

Where the purple lines don't overlap is an 
error. 

Must Be 
Covered By 
Boundary Of 

Requires that lines be covered by the 
boundaries of area features. This is useful for 
modeling lines, such as lot lines, which must 
coincide with the edge of polygon features, 
such as lots. 

Subtract 

 

 

Endpoint Must 
Be Covered By 

Requires that the endpoints of line features 
must be covered by point features in another 
feature class. This is useful for modeling 
cases where a fitting must connect two pipes, 
or a street intersection must be found at the 
junction of two streets. 

Create 
Feature 

 

The square at the bottom indicates an 
error, because there is no point covering 
the endpoint of the line. 

Must Not Self 
Overlap 

Requires that line features not overlap 
themselves. They can cross or touch 
themselves, but must not have coincident 
segments. This rule is useful for such 
features as streets, where segments might 
touch in a loop, but where the same street 
should not follow the same course twice. 

Simplify 
 

The individual line feature overlaps itself, 
with the error indicated by the coral line. 

Must Not Self 
Intersect 

Requires that line features not cross or 
overlap themselves. This rule is useful for 
lines, such as contour lines, that cannot 
cross themselves. 

Simplify 
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Topology Rule Rule Description Potential 
Fixes Examples 

Must Be Single 
Part 

Requires that lines have only one part. This 
rule is useful where line features, such as 
highways, may not have multiple parts. 

Explode 
 

Multipart lines are created from a single 
sketch. 

 
 
 
 

Table A-H-3 Point Rules 

Topology Rule Rule Description Potential 
Fixes Examples 

Must Be Covered 
By Boundary Of 

Requires that points fall on the 
boundaries of area features. This is 
useful when the point features help 
support the boundary system, such 
as boundary markers, which must 
be found on the edges of certain 
areas. 

None 

 

The square on the right indicates an error 
because it is a point that is not on the 
boundary of the polygon. 

Must Be Properly 
Inside Polygons 

Requires that points fall within area 
features. This is useful when the 
point features are related to 
polygons, such as wells and well 
pads or address points and parcels. 

Delete 
 

The squares are errors where there are points 
that are not inside the polygon. 
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Topology Rule Rule Description Potential 
Fixes Examples 

Must Be Covered 
By Endpoint Of 

Requires that points in one feature 
class must be covered by the 
endpoints of lines in another 
feature class. This rule is similar to 
the line rule, "Endpoint Must Be 
Covered By", except that, in cases 
where the rule is violated, it is the 
point feature that is marked as an 
error, rather than the line. 
Boundary corner markers might be 
constrained to be covered by the 
endpoints of boundary lines. 

Delete 

 

 

The square indicates an error where the point 
is not on an endpoint of a line. 

Must Be Covered 
By Line 

Requires that points in one feature 
class be covered by lines in 
another feature class. It does not 
constrain the covering portion of 
the line to be an endpoint. This rule 
is useful for points that fall along a 
set of lines, such as highway signs 
along highways. 

None 

 

 

The squares are points that are not covered 
by the line. 
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Appendix I. Checklist for Consistency 
Appendix Contents Version Date: 2015.03.05 

While not required, use of a checklist for consistency can improve data quality and ensure that more basic 
data-quality characteristics are evaluated. The checklist (Table A-I-1) may be used by either the Steward, 
sub-stewards, and/or editing as part of a QC process, or it may be used by the independent QA reviewer. 
Consistency checks affect numerous categories, including attribute, thematic, logical, spatial/topological, 
and enterprise checks. Other issues not included on this checklist may warrant inspection, depending on 
the subject data set, so this checklist should be considered supplemental rather than exhaustive.  

Table A-I-1 Consistency Checklist 

Issues by Quality/Characteristic Type 

Attribute/Thematic 

All entities are within the outside boundary identified with registration marks. 

Symbolizing the data against all fields to check the range of values. 
No extra entities have been digitized. 

Similar features use similar symbols. 

Linkage of features with attribute fields. 

One or no label for each feature. 
Attributes shall adhere to naming standards. 

Classification schemes are clearly defined and documented. 

Logical cartographic consistency. 

Data crossing projection and/or coordinate system boundaries. 

Logical 

Spelling has been checked. 

Comparison of the data set to the source data for obvious omissions. 
Checking that tables can be properly joined. 

No duplicate records. 

Hyperlinks are properly formed. 

File system links are properly formed. 
IDs and codes are properly used. 

Whenever possible, attribute values are defined in the appropriate definition (look-up) table, inclusive of their logical range 
or described in the appropriate data dictionary (codesets). 
Units of measure are included where appropriate. 

Units of measure are metric, except as appropriate due to widely used professional practice. 

Physical values equal to or greater than zero, when appropriate. 

If applicable, stored results of calculations are consistent calculated values Differences between stored and calculated 
values shall be no more than 2 percent. 

Date and Time Consistency Use, if appropriate. 

Dates are in date format (ISO Standard 8601) and not text format, unless an explanation is provided in the metadata. 

Minutes and seconds are greater than or equal to zero, and less than or equal to 64. 
Hours are greater than or equal to zero, and less than or equal to 24. 

Spatial Data Standards — v2.0 Page I-1 
California Department of Water Resources October 20, 2015 
 



Appendix I 

Logical (cont.) 

Days are appropriate for month and year. 
Days are greater than or equal to one. 

Days for January, March, May, July, August, October and December are less than or equal to 31. 

Days for April, June, September and November are less than or equal to 30. 

Days for February are: 
Less than or equal to 29 when the year is evenly divisible by 4 and not evenly divisible by 100 or the year is evenly divisible 
by 400. 
Less than or equal to 28 in all other cases. 
Months are greater than or equal to 1, and less than or equal to 12. 

Enterprise Type 

Insert enterprise consistency. 

Spatial/Topological 

Polygon must be larger than cluster tolerance. 
Polygon must not overlap. 

Polygon must not have gaps. 

Polygon must not overlap with. 

Polygon must be covered by feature class of. 
Polygon must cover each other. 

Polygon must be covered by. 

Polygon boundary must be covered by. 

Polygon area boundary must be covered by boundary of. 
Polygon contains point. 

Line must be larger than cluster tolerance. 

Line must not overlap. 

Line must not intersect. 
Line must not have dangles. 

Line must not intersect or touch interior. 

Line must not overlap with. 

Line must be covered by feature class of. 
Line must be covered by boundary of. 

Line endpoint must be covered by. 

Line must not self overlap. 

Line must not self intersect. 
Line must be single part. 

Point must be covered by boundary of. 

Point must be properly inside polygons. 

Point must be covered by endpoint of. 
Point must be covered by line. 
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Appendix J. QA Checklist for DWR Spatial Data Standards 
Appendix Contents Version Date: 2015.03.05 

To facilitate independent QA reviewer certification that the DWR Spatial Data Standards have been 
complied with, here is a checklist of standards from this document pertaining to independent QA review.  

2.1 Names shall be restricted to alphabetic characters [a-z, A-Z], digits [0-9], underscores [_], and 
dots [.]. No other characters are allowed.  

2.2 Names shall not contain spaces. 

2.3 Names shall begin with a character. 

2.4 Words in sequence shall be written such that underscores join them or shall be written in “camel 
case” (where the first letter of each word is capitalized, the remaining characters are lowercase, 
and no spaces or underscores are used [e.g., ExampleDirectoryName]).  

2.5 Dates shall be written as YYYYMMDD in file names, and as MM/DD/YYYY in attribute tables. 

2.6 Directory names shall not contain a dot. 

2.7 Feature class names shall be no longer than 30 characters.  

2.8 Feature class names shall be of the form:  
 
[ISOCode]_[Name]_ {Version} 
 
where ISOCode is one of the International Organization for Standardization (ISO) theme codes, 
as shown below in Table 1-1. The name may include the program and/or the subject and should 
be as descriptive as possible. The version number is optional and may be in the form of a date. 

2.9 The ISO Code name shall be written as “iXX_”, where XX are the last two digits of the three 
digit number from Table 1-1. For example, a roads feature class would be preceded by “i18_” in 
the name of the feature class. 

4.1 Seven projections for vector and raster data may be used for California data sets: 
• Unprojected Geographic (i.e., Latitude and Longitude). 
• UTM 10. 
• UTM 11. 
• “UTM 10.5” or the “California UTM”. 
• California/Teale Albers. 
• California State Plane. 
• Web Mercator (WGS_1984). 
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4.2 Data that include areal extents significantly beyond the California boundary and raster data that 
already exist in a projection other than those listed in 4.1 may be stored in the current projection 
system to which they are already assigned.  

4.3 The projection shall be selected so that spatial inconsistencies and horizontal inaccuracies are 
minimized given the coverage extent. For example, if a subject data set lies entirely within the 
city of San Diego, and State Plane is used, Zone 6 shall be used.  

4.4 Standard projection parameters and units shall be used. Latitude and longitude may be in any 
common decimal degree or degrees/minutes/second unit system. Universal Transverse Mercator 
(UTM) units shall always be in meters. California/Teale Albers and California State Plane may be 
in feet or meters. 

4.5 All vector data originally available in NAD27 shall be converted to NAD83 before loading onto 
Atlas. Unless specific information regarding spheroid is available to support a different 
transformation, the conversion shall always be accomplished using a basic NAD27 to NAD83 
NADCON algorithm. 

5.2 All metadata shall have the standard language included in the summary section (in DWR 
Geoportal, this appears in the “Identification/Description/Purpose” section): 

The associated data are considered DWR enterprise GIS data, which 
meet all appropriate requirements of the DWR Spatial Data Standards, 
specifically the DWR Spatial Data Standard version 2.0, dated * *, 2015.  

DWR makes no warranties or guarantees — either expressed or implied 
— as to the completeness, accuracy, or correctness of the data. DWR 
neither accepts nor assumes liability arising from or for any incorrect, 
incomplete, or misleading subject data.  

The official DWR GIS Steward for this data set is ***, who may be 
contacted at ***-***-****, or at *.*@water.ca.gov. Comments, 
problems, improvements, updates, or suggestions should be forwarded to 
the official GIS Steward as available and appropriate. 

* — provides space for information that indicates the specific name and contact information for 
the particular Steward for the subject data set. 

If data are sourced externally from DWR, the following sentence shall be included at the 
beginning of the second paragraph, prior to the “DWR makes no warranties…” sentence: 

This data set was not produced by DWR. Data were originally developed 
and supplied by ***. 

* — provides space for information indicating the original data source.  

Page J-2 Spatial Data Standards — v2.0 
October 20, 2015 California Department of Water Resources 
 



Appendix J 

If original data source was not DWR, but was a contractor developing the subject data set 
specifically as part of a DWR contract, the relationship of the contractor to DWR shall be 
included with the following language at the end of the above sentence: 

, under contract to California Department of Water Resources. 

5.3 All data sets stored on Atlas shall have metadata published to the DWR GeoPortal. Using the 
customized DWR GeoPortal metadata editor is strongly encouraged in order to develop DWR-
compliant metadata, according to the workflow outlined in Appendix D.  

9.1 Avoid abbreviations. Different disciplines may use the same abbreviation, such as ppt. For people 
working in water quality, this would be the abbreviation for “parts per thousand.” For people 
working with the hydrologic cycle, this would be the abbreviation for “precipitation.” When an 
abbreviation is used, it should be explained in the metadata. 

9.2 When you use acronyms and initialisms, it shall be written in all capital letters. All acronyms and 
initialisms shall be explained in the metadata.  

9.3 Use specific names. If a name is too vague, users must rely on supplemental documentation for 
definitions. 

9.4 Primary keys may be used to uniquely identify every record in a table. If primary keys are used, 
the suffix “_ID” shall be used in the field name (e.g., Site_ID, Plot_ID, Station_ID) for primary 
keys that are numeric. Use the same field name for foreign keys (e.g., Site_ID in one table may 
relate to Site_ID in another table).  

9.5 For field names, the suffix “_Code” shall be used for primary keys that are alphanumeric. For 
example, a field containing 3-letter abbreviations of California counties would be County_Code, 
not County_ID. 

9.6 Nouns shall be singular in field names. For example, use Life_Stage rather than Life_Stages.  

9.7 Avoid a field name that is a word reserved for use by a database server or GIS software program. 
The list will differ depending on the software and version being used. For example, a field should 
not be named “Shape.” These are words used by ArcGIS.  

9.8 Where appropriate, fields that store values that have units shall be written as {name}_{units} or 
as {units}. 

11.1 DWR endorses NAVD88 as the vertical datum. California Public Resource Code Section 8853 
states: 

8853. THE OFFICIAL GEODETIC DATUM TO WHICH ORTHOMETRIC HEIGHTS ARE 
REFERENCED WITHIN THE STATE OF CALIFORNIA SHALL BE NAVD88. 
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Consequently, NAVD88 shall be used as the vertical datum for all new or actively maintained 
data sets that DWR or DWR contractors develop. 

12.1 The map projection that is chosen for the subject data set shall be selected for optimizing known 
end uses (e.g., the constant distance relationship of UTM). If specific end uses that require a 
particular advantage of a given map projection are not known, and there is no source-based or 
data interoperability reason for selecting a particular projection, unprojected Geographic is 
recommended. 

12.2 Enterprise vector data created from source/reference imagery shall be mapped only from imagery 
that has been orthorectified. 

12.3 The edges of the source data set and the data set being created should be compared. The edges of 
the new derivative data set should not exceed the extent of the source data set. If they do not, 
corrective action should be taken before continuing. 

12.4 Excepting emergency response or climate modeling purposes, derivative vector data sets shall use 
imagery with cloud cover not in excess of 5 percent. 

12.5 Aerial imagery shall undergo an orthorectification process, except in certain exceptional cases 
(e.g., historical aerial photo with no known photo-acquisition parameters or reference elevation 
model). 

12.6 With the exception of imagery for support of emergency response or climate modeling purposes, 
imagery cloud cover shall not be in excess of 5 percent. 

12.7 Minimum Mandatory Fields. These six fields shall be added to all database tables if they do not 
already exist, and populated accordingly. While the exact field name may vary from the words 
used below, the essential meaning of the fields below must be captured somewhere in every table 
associated with the subject data set. 
• A Unique Number to Identify the Record. 
• Date Data Applies to. 
• Source. 
• Comments. 
• Date Record Last Updated. 
• Record Last Edited By. 

 
12.8 Stewards shall check with the geodatabase administrator during Data Model development to see 

if proposed attribute data is already stored in existing Atlas attribute tables. If data are already 
stored in existing attribute tables, the Data Model shall be designed to utilize those existing data 
rather than to create new attribute tables.  

12.9 New fields that store comprehensive, authoritative attribute data already included somewhere else 
in the Atlas will not be included. By “comprehensive, authoritative”, it means that certain 
attributes that are known to be spatially adequate (e.g., statewide) and have been sufficiently 
attributed to serve as master records for the entire Atlas geodatabase’s use have been recognized 
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as such by the EGC. For example, “California counties” and “agency names” data will not be 
repeated in additional new Atlas attribute tables, as master records for these already exist. 

12.10 Dates shall be stored in date type fields, not text fields. Dates shall be in date format (ISO 
Standard 8601) and not text format, unless an explanation is provided in the metadata. Minutes 
and seconds shall be greater than or equal to zero, and less than or equal to sixty. Hours shall be 
greater than or equal to zero, and less than or equal to twenty-four. Days shall be greater than or 
equal to one. Days for January, March, May, July, August, October and December shall be less 
than or equal to 31. Days for April, June, September and November shall be less than or equal to 
30. Days for February shall be 28, except they shall be 29 when the year is evenly divisible by 4 
and not evenly divisible by 100, or if the year is evenly divisible by 400. Months shall be greater 
than or equal to 1, and less than or equal to 12.  

12.11. Area and length attributes shall be the area and length data maintained by the software for 
geodatabases, and not separately stored in user-created area or length fields.  

12.12. Significant figures shall be properly applied to stored calculations. 

12.13. All hyperlinks shall be root-relative paths or absolute paths, not relative paths using a dot 
notation. All file system links shall use universal naming convention (UNC), not mapped lettered drives. 

13.2. The following defines the requirement language used in Appendix C: 

Mandatory: These sections of the metadata are required. 

Conditional: These sections of the metadata are required if the section if applicable to the 
spatial data set. 

Optional: These sections of the metadata are optional. 

14.1 All new DWR-created enterprise data sets shall have a positional accuracy statement included in 
the metadata. The current document describing positional accuracy assessments and statements is 
included as Appendix F. Ideally, the form of the positional accuracy statement will be as follows: 

Positional Accuracy: Determined to be ABC.D meters horizontal accuracy at EF-percent 
confidence level as determined by a test comparison with ***. 

Where, 

ABC.D = numerical distance error, in meters, between the subject data set and a baseline 
true real world location. 

EF =  a percentage of the points in the subject data set which achieve an error equal to 
or less than the stated amount. 

*** =  the technical basis, data set, or reference baseline used as, in effect, the true real 
world locations the positional accuracies are calculated according to 
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14.2 All attributes in all tables (except definition tables) shall be tested for accuracy. If appropriate, 
ANSI standards shall be used for testing, as provided in Appendix K. The test methods and 
results shall be documented in the metadata.  
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Appendix K. ANSI/ASQC Z1.4. Sampling Plans 
Appendix Contents Version Date: 2015.03.05 

Stewards, sub-stewards, or independent QA reviewers may choose to utilize standardized sampling 
procedures to help assess data quality. These sampling plans are not required, but are available for cases 
where the Steward may require them. The ANSI Sampling Plans make three assumptions. 

1. Sampling presumes that the population being sampled is homogeneous. That is, the items being 
sampled and tested are made up of similar items, and the items were created in similar ways. 

2. Sample sizes must be large enough to provide a statistically valid evaluation and must vary 
with the population. The larger the population, the larger the sample size. 

3. The sampling plan assumes that errors are normally distributed in the population. 

Inspection Procedures 
This procedure is known as stratified, random sampling. 

1. Separate the population of all items into categories that are homogenous. Each category must 
then be tested. 

2. Determine the acceptable quality limit from the Standards. 
3. Determine the number of items in the population to test. 
4. Start with the normal inspection table, Table A-K-1. Select the row corresponding to the size of 

the category population. This will tell you the number of samples you need. 
5. Select the column for the acceptable quality limit.  
6. The cell (intersection of the row and column) will tell you the maximum allowable number of 

errors in your test. If you have this number or less, the test succeeds. If you have more than this 
number, the test fails.  

7. If the test fails, you can re-test again, using Table A-K-2 for tightened inspection. Follow the 
same process as with Table A-K-1. If this test also fails, then testing should be stopped, the 
process should be evaluated, and the process and the data should be corrected. 
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