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eCoastal Database Management


4-1.
Introduction.


a.  eCoastal proposes standard methods of populating the eCoastal Database.  Populating 
the eCoastal database will require that the content and format of data be examined up front in 
order to efficiently migrate data into the eCoastal schema and SDSFIE structure.  



(1)  The SDSFIE structure requires that all data of the same feature type be loaded into 
one feature class in the geodatabase.  For example, if shoreline polylines are collected under the 
Regional Sediment Management project and the National Shoreline Management Study, an 
attribute must exist in the feature class that delineates features by projects.  Project codes provide 
the architecture for the District’s data naming, storage, and management conventions.  The 
‘project code’ portion of the naming convention is standard and prefixed with its appropriate 
code from the Standard* Project Codes list in.  A project is named by combining a Standard 
Project Code with a sequential numeric identifier.  A sequential numeric identifier is used to 
assign numbers to each project beginning with 000—each subsequent project is assigned the next 
number in sequence.  For example, each Coastal project would have project codes:  C000, C001, 
C003, etc.     The project code=project name association is stored within the GIS Management 
Database (see Chapter 5) 
	Standard Project Codes 

	C – Coastal 
	R – Riverine 
	G – Regulatory 
	N – Navigation 

	D – Dredging 
	E – Real Estate 
	P – Permitting 
	T – Training 

	L – Lake 
	M – Military 
	H – Harbor 
	X – Miscellaneous 

	F – Flood Control 
	S – Study 
	I – Inlet 
	V – Environmental 

	Y – Emergency Mgt 
	U – Natural Resources 


Figure 1‑1
*The above Standard Project Code table is developed and used by the Mobile District’s Spatial Data Branch.  The eCoastal program does not require that this exact code naming convention be used; however some type of coding nomenclature must be incorporated into the system to efficiently organize datasets. 


(2)  Usefulness of Project Codes.  Project codes provide a fundamental tool to create a 
standardized reference system for a variety of enterprise management activities and eliminate 
guesswork when naming them.  Project codes are a cornerstone to the development of standard 
operating procedures that relate to data management activities, database development, and 
application development.  Project codes provide a mechanism for associating various types of 
information to a specific project.  In the Mobile District, file naming conventions and folder 
structure for GIS datasets can be an integral part of a standardized naming structure.  There, the 
project code allows for the reuse of SDE datasets for multiple projects by using the project code 
to attribute this datum; this minimizes duplicate datasets.  Incorporating project codes into 
database schema naming conventions, i.e. tables, stored procedures, triggers, views, users, and 
roles provides a way to relate database schema to specific projects while standardizing database 
naming conventions.  Standardizing database naming conventions provides increased 
opportunities for database scripting and other management activates as well as simplifies 
application development by providing a consistent approach for the developers writing 
applications against a known schema.  In application development, project codes provide 
opportunities for standard naming conventions in developing code.   Application code is 
managed and related to the application project code.  Web services are also named, deployed, 
and stored on production servers using the project code.            



(a)  A raster dataset is any valid raster format organized into bands. Each band consists 
of an array of pixels—each pixel (or cell) has a value that represents the feature being observed 
(such as elevation, light reflectance or land cover). It is possible to mosaic more than one raster 
dataset together into one larger continuous raster dataset.  A raster catalog is a collection of 
raster datasets defined in a table format.  Each record in the table defines the individual raster 
datasets included in the catalog. A raster catalog is often used to display adjacent, fully 
overlapping, or partially overlapping raster datasets without mosaicking them into one large 
raster dataset.  All raster data to be imported into the geodatabase must comply with the 
following standards:


(1) All projections accepted; GCS_WGS84 projection format desired



(2) Most file formats accepted; use raw uncompressed imagery



(3) No data areas:  0 or 255 values



(4) Naming Convention:  A standard naming convention should be applied to all datasets 
stored in an enterprise geodatabase (recommended). This ensures uniformity and organization. 
The Mobile District’s Spatial Data Branch has adopted the following template for raster image 
naming conventions: Project Code_Sequential Number_Coordinate System_Horizontal 
Datum_Imagery Type_ Acquisition year


(b)  The “coordinate system, horizontal datum, imagery type, and acquisition date” 
portions of the naming convention are determined using the following (Figure 4-2):

	Imagery File Naming Codes 

	Project Code 
	N000 (Ex.) 

	Single Images 
	Number Only 
	004 (formerly a 4-digit number) 

	Mosaic Images 
	M + count 
	M09 (Ex.) 

	Raster Catalogs 
	C + count 
	C06 (Ex.) 

	Coordinate System Annotation 
	State Plane 
	SPALWF - State Plane Alabama West Feet (Ex.) 

	
	UTM 
	UTM16NM – UTM Zone 16 North Meters (Ex.) 

	
	Geographic 
	GC – Geographic coordinates 

	
	Oblique 
	OBQ – Non–Georeferenced 

	Datums 
	Horizontal 
	NAD83, NAD27, WGS84 

	
	Vertical 
	NAVD88 

	Imagery Type 
	Black and White 
	BW 

	
	Color 
	RGB 

	
	Multi-Spectral 
	MUL 

	
	Color Infra-Red 
	CIR 

	
	Raster 
	RAS - Typically scanned paper or digital product 

	
	Grids 
	GRD – Typically grid surfaces 

	Acquisition Date 
	YYYY 
	2003 (Ex.) 


Figure 4-2
Examples: 
· Two consecutive color images with state plane coordinates may be named :



N000_0000_SPALW_NAD83_RGB_2003


N000_0001_SPALW_NAD83_RGB_2003 

· Oblique imagery may be named N000_0000_OBO_RGB_2003

· Infra-red imagery with geographic coordinates and horizontal and vertical datums

· N000_0000_GC_WGS84_RGB_2003

· A Mosaic image may be named X000_M00_GC_WGS84_RGB_2003

· A Raster catalog may be named M000_C00_GC_WGS84_RGB_2003



(3)  Vector Data.  Vector data imported into the eCoastal geodatabase must comply with 
Spatial Data Standards (SDSFIE) outlined in Chapter 2.  To migrate vector data into an SDSFIE 
compliant geodatabase, the SDSFIE Browser utility should be used to search for appropriate 
nomenclature between existing SDSFIE datasets and attributes as well as to create a correlation 
matrix of these (Paragraph 4-2) prior to loading data.  The SDSFIE refers to “Entity Classes” and 
“Entity Types” whereas ArcCatalog calls them “Feature Datasets” and “Feature Classes”.  


(4)  Managing Large Datasets.  Imagery (i.e. raster) and survey data are the largest 
datasets in the eCoastal Geodatabase.  Specifically, the sounding_point, elevation_profile_point, 
and the spot_elevation_point feature classes grow exponentially larger than others over time.  
These three feature classes house all hydrographic and topographic survey data.  Imagery can be 
housed as individual mosaics or raster catalogs.  There are pros and cons to both methods.  


(a)  When managing large vector datasets, the goal is to query the least amount of data 
from the database as possible when viewing, selecting, or editing data in an ArcMap or ArcIMS 
session.  The following steps assist in accomplishing this goal:  



(1)  Set a scale dependency on the display to ensure that a large survey is not drawn at a 
scale that is not useful to the user.  



(2) Have a single survey identifier to ensure that good definition queries can be used 
within layer files.    



(3) Avoid wild cards queries.  



(4) Make sure that the spatial index grids and attribute indexes are always updated after 
any large data load.



(b)  Terabytes of raster data such as air photos, scanned maps, and satellite images can be 
stored in a central enterprise geodatabase and simultaneously accessed by several users.  The 
display and draw times in the geodatabase are often the fastest.  Multiple rasters with the same 
properties can be mosaicked into a single raster dataset; however, this method is time and 
resource-intensive when loading raster data into the geodatabase and it cannot be viewed until 
the mosaic’s processing is complete. 



(c)  A raster catalog may be a better alternative for loading state or county-wide imagery.  
A raster catalog can ingest various types of raster such as three bands, black/white, colormap, 
etc., and it can display a collection of adjacent or overlapping rasters without the need to mosaic 
them into a larger file.   These images are immediately viewable since a raster catalog loads 
individual images into the catalog.  This method is beneficial if there are a lot of tile to be 
loaded, and users must view the data immediately.



(d)  Raster data can be loaded into a geodatabase through the ArcCatalog GUI interface 
or through ArcSDE command line.  ArcCatalog’s GUI is user-friendly and flexible enough to 
ingest various types of imagery.  ArcSDE command line is the fastest way to load raster; 
however, it will only handle BSQ or TIFF images.  The TIFF images must have a world file and 
exact pixel registration in order to perform the mosaic command.



(5)  Non-Spatial Data.  Text documents, reports, or maps can be shared through the 
National Coastal Data Bank (NCDB) in digital and non-digital formats.  Most documents are 
shared digitally; however, non-digital data can also be shared through the NCDB.  This data 
must comply with the Federal Geographic Data Committee (FGDC) metadata standards of 
describing non-digital data.  Since non-digital documents cannot be extracted from the website, 
include instructions for obtaining copies in the Metadata to be made easily accessible to users 
through the NCDB website.     


4-2.
Using ArcCatalog to Import Data into SDSFIE Data Structures.


a.  Correlation matrix.  As previously mentioned, approximately 70% of all GIS costs are 
data related.  Preparing a correlation matrix to assist in migrating data to the SDSFIE structure 
protects the integrity of the data during the data loading process and provides a migration record 
for future reference.  The correlation matrix ‘maps out’ how non-SDSFIE standard vector data 
should be loaded into the geodatabase.   


(1)  Create a correlation matrix spreadsheet to migrate vector data to the SDSFIE 
structure.  This matrix will be used to evaluate and match all source data features and attributes 
to the Spatial Data Standard structure.  Use the SDSFIE Browser utility to look up and identify 
the correlation between the source and SDSFIE structures to create the correlation matrix (see 
Section 4-3).  The matrix should list each existing feature class or shapefile name, attribute field, 
data type, geometry, and equivalent SDSFIE Entity Type name, attribute field, data type, and 
geometry.  Often it will be necessary for the matrix to include attribute-level correlations where 
the SDSFIE specifies attribute domain and subtype values.  Figure 4-3 shows a simple 
correlation of shapefiles, attributes to SDSFIE entity types, and attributes.
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Figure 4-3


b.  The ArcCatalog Simple Data Loader and the organization’s correlation matrix are 
used to load data into the geodatabase.  The correlation matrix determines the target feature 
dataset and feature class for each of the datasets (coverages, shapefiles, or feature classes) to be 
migrated into the eCoastal Geodatabase.  The matrix will guide users to match the source 
attribute fields with the target attribute fields in the Simple Data Loader dialogs (Figure 4-4).  



(1)  ArcCatalog Vector Data Loader.  The geometry types (of source and target datasets) 
selected must match the feature class geometry type in the correlation matrix (line to line, 
polygon to polygon, etc.) when importing data.  The Simple Data Loader dialogs guide users 
through the data loading process.  If the target feature class has validation rules such as subtypes, 
the subtype into which the data will be loaded can be selected (Figure 4-5).  Source data fields 
and target data fields are matched using the correlation matrix to guide this process (Figure 4-4). 
A Query dialog allows subsets of the source data to be loaded for dealing with subtypes or 
multiple entity types. (Figure 4-6).
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Figure 4-5
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Figure 4-6


(2)  ArcCatalog Raster Data Loader.  Raster data can be loaded into both personal and enterprise 
geodatabases, so there are some basic items to consider when loading raster data:  whether to 
import a single raster dataset, load multiple datasets into a single mosaic, or load multiple raster 
datasets into a raster catalog.  Loading raster datasets is similar to loading vector data; however, 
the dialog boxes allow users to select compression, output projection, coordinate information, 
options for re-sampling, and building statistics.    

4-3.
Using SDSFIE as a Guide to Load Spatial Data.
 

a. The SDSFIE Browser allows users to search the SDSFIE data structure.  It provides 
definitions and parameters for each SDSFIE Structure element; definitions help users determine 
the correct placement of feature classes and attributes in the correlation matrix.  The SDSFIE 
browser gives users four search options (structure, keyword, feature, alias, and data source); 
however, the most common option is to search features by structure and keyword.  



(1)  Browse by Structure allows users by search the SDSFIE hierarchical structure at 
various levels such as entity set, entity class, and entity types as well as tables, attributes, and 
domains. Figure 4-7 shows the search by structure option.  Figure 4-8 shows the SDSFIE 
structural hierarchy.  
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SDSFIE Structure
One of the ways to browse the SDSFIE is by using the Browse by Structure option. Effectively using this option requires some
understanding of the overall structure of the SDS

The overall structure of the Spatial Data Standards is based upon the concept of FEATURES, ATTRIBUTES, and VALUES. The
FEATURE is the representation of the phenomenan as it exists in the real world and in the SDSFIE this is known as a discriminated
Entity Type. These features are organized into thematic groups or sets, then into maps or classes, and finally into types or coverages
The figure below outlines the overall organization of these elements giving an example frorn the TRANSPORTATION Entity Set

ENTITY SET
TRANSPORTATION

ENTITY CLASS
transportation_air ENTITY TYPE
transporation_pedestrian | {road centerine
transportation rairoad quardrail
transportation_vehicle road segment ENTITY
transportation_water parking lot trveh_primary_road_certerfine_a
bridgeturnel trveh_primary_road_centerfine |
cub trveh_primary_road_centerfine_t
Toad feature trveh_secondary_road_cenline_a
trveh_secondary_road_cenline |
trveh_secondary_road_cenline_{
trveh_tertiary_road_centerine_a
trveh_tertiary_road_centerline |
trveh_tertiary_road_centerline_{

Within the SDS, there are currently 26 Entity Sets. These include, in alphabetical order,






Figure 4-7





Figure 4-8


(2)  Keyword Search locates all occurrences of the entered keyword (s) within the name 
or definition of all SDSFIE elements.  The keyword search can be used to search elements such 
as entity classes, entity types, feature names, or tables, etc.  This search can be useful to locate e
elements in the source data when its SDSFIE equivalent is not obvious.   
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Figure 4-9



b. The SDSFIE Data Loader tool allows users to move data (spatial and non-spatial) from 
a coverage, shape file, or ESRI Geodatabase to a personal geodatabase or an SDE connection.  
As with the ArcCatalog Simple Data Loader, the user must know the structure and content of the 
SDSFIE and detailed information about the source data prior to using the SDSFIE data loader.  
The correlation matrix guides this process.

4-4.
Using Layer Files.


a.  Layer files are ESRI files that reference spatial data and define how it is displayed on a 
map.  Layers do not store geographic data but symbology information, data source properties, 
and other defined properties such as label properties, queries, and label and display scale 
dependencies. Layers can be stored in ESRI map documents (.mxd) or saved individually as a 
layer file (.lyr).  An SDSFIE compliant geodatabase may have several datasets from a variety of 
sources and scales loaded into one feature class.  Building layer files to extract subsets of data 
from a feature class enables users to access GIS data and the enterprise geodatabase without 
complete knowledge of the datasets structure or the SDE.  This allows a metadata document to 
be attached to each subset queried from a feature class.


(1)  Creating layer files.  The selection of layer file settings such as permissions, 
symbolizations, display scale dependencies, label scale dependencies, and naming depends on 
the layer file’s intended purpose.  



(a)  When building a layer file from a geodatabase, the user must carefully use the 
appropriate privileges to login to the database.  Privileges such as “editor” or “viewer” are stored 
in the .lyr file and made available to the layer file user automatically.  




(b)  Display and label scale ranges turn features and labels on and off depending on how 
close the user zooms into or out of an area.  Scale ranges are important for speeding up map 
regeneration as well as for cartographic purposes as some features are only practical to display or 
label at small or large scales.  For example, utilities cannot be viewed or practically displayed at 
very small scales.  Display scales may vary between computers due to screen size and resolution.  


(c)  Naming layer files.  The only standard of naming layer files is to give the files a 
descriptive and common name that reflects the contents of the data to the user.



(2)  Indexing Geospatial Data Layers.  Layers created from the eGIS Geodatabase (GDB) 
should be entered into the Layer Index Form in the eGIS Management Database for inventory 
and to make the data available to GIS users through the eGIS Data Picker tool.  See Appendix H.


4-5.
Metadata.


a. The Importance of Metadata.  Metadata is information about the content, quality, 
condition, accuracy, and other characteristics of data.  In order to share tools, data, and maps 
metadata must be documented.  It preserves data value and history, provides accountability, 
limits liability, monitors and documents data development as well as project processes and 
methods.  




b.  Formatting Data for GIS Clearinghouses.  Clearinghouses use metadata to allow users 
to search and retrieve data.  Most clearinghouses have metadata requirements that must be met 
before the data is published.  



(1)  NCDB.  Search and Retrieval functions of the National Coastal Data Bank (NCDB) 
rely on published metadata; consequently, a Federal Geographic Data Committee (FGDC) 
Content Standard for Digital Geospatial Metadata (CSDGM) compliant metadata document must 
accompany all data.  Metadata must also meet NCDB requirements as detailed in NCDB 
Metadata Requirements Table in Appendix J.  

 



(2)  Geospatial One-Stop is an online government data clearinghouse designed to 
improve the ability of the public and the government to access geospatial data in support of 
government business and decision making.  The metadata requirements for the Geospatial One-
Stop follow the Federal Geographic Data Committee (FGDC) Metadata Standard. See 
http://www.geodata.gov 



(3)  The Gulf of Mexico Alliance is a regional partnership formed in 2004 among Gulf of 
Mexico’s bordering States, EPA’s Gulf of Mexico Program, the National Oceanic and 
Atmospheric Administration (NOAA), and the Gulf of Mexico States Accord to coordinate 
ocean and mapping activities for the U. S. coastal and marine environment including developing 
standards for data and metadata.  The Gulf of Mexico Alliance will implement a data 
clearinghouse to support the Alliance’s activities.



(4)  Geography Network.  The ESRI Geography Network allows users to share data with 
global users and providers.  

4-6.
Accessing Enterprise Datasets.  

a. Enterprise datasets reside on multiple servers in multiple 
locations throughout the 
USACE network.  There are many ways to connect to and use these datasets. The datasets may 
run using desktop ArcMap and directly connecting to an SDE database using an SDE connection 
or reference ArcIMS or WMS mapping services with a desktop or web client capable of 
consuming these types of services.  Organizations can serve datasets by incorporating them into 
ArcIMS or WMS services.  

b. While this may provide the most convenient way to view datasets, the user must know 
the URLs and server names in order to discover these services.  A user in HQ could use a 
desktop client such as ArcExplorer to reference an application to several WMS services from 
several districts simultaneously to customize a map view.  An efficient telecommunications 
infrastructure facilitates the accessibility, use, and dissemination of geographic data and 
information; it is also an integral in accessing datasets.  In eCoastal, USACE has provided a 
robust network to achieve these goals. 
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