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Content Management and 
Delivery

Been there. Done that. What’s 
the big deal?
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SSD has been and continues to be a leader within NRCS

Content Management

NASIS  Staging Server  SDM

Digitizing Units

LIMS

More recently, PedonCE and PedonPC

Content Delivery

NASIS Interpretation Generator

WSS

Soil Data Access



However,





Priority needs
• Narrative soil survey manuscript information
• Photographs, block diagrams, and other 

graphics 
• Open-file reports  
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Priority needs from DRS

Ability to develop and publish narrative soil survey manuscript information for MLRA Soil Survey for delivery to users via the Web Soil Survey (WSS).

Ability to store, manage, and publish images (photographs, block diagrams, and other graphics) in a Soil Survey Division (SSD) enterprise image library for delivery to users via the WSS, a SSD photo gallery, and other Web and client applications.

Ability to publish research reports, technical reports, technical notes, maps, and other documents for delivery to users via an Open-File Reports public Web application. 



NCSS National Conference open-file reports committee

Developed background and initial requirements for open-file reports; SBAAG team’s analysis based on their recommendations



My understanding of content management and open-file reports has evolved in recent weeks

Manage and publish documents; deliver via appropriate outlet



Timeline
• October 2007 – team identified; start 

weekly teleconferences
• December 2-4 – team meeting at NSSC 
• March 13, 2008 – draft requirements 

document submitted to SBAAG
• March 25-27 – SBAAG meeting
• Post SBAAG – National Leadership, State 

Soil Scientist, NCSS cooperator review  



Thinking Points
• Streamline business processes and increase 

efficiency 
• Enhance quality and usability
• Enable effective and efficient customer-

centric delivery
• Add value
• Priorities  
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Benefits from DRS

Add value to published soil survey data and information.

Enhance quality and usability of published soil survey data and information.

Streamline time-consuming business processes and increase efficiency by reducing workload and cost for developing and publishing soil survey data and information.

Enable effective and efficient delivery of soil survey data and information to customers.



Content Management
There are two fundamental elements to 
content management: (1) storing stuff in a 
content repository, and (2) supporting the 
workflow of a group of people engaged in 
putting stuff into that repository. (Software 
Engineering for Internet Applications by Eve Andersson, Philip Greenspun, 
and Andrew Grumet. February 2005.)



Content Delivery
• Content created and stored with no 

particular audience in mind
• Content delivered based on 

– Customer-centric 
– context, audience, and format
– Area and content of interest

• Manage and store content; deliver 
information
– Value-added



Development 
Resources and 

Business 
Culture

Information 
Management 

Principals and 
Methods

Business Policies, 
Standards, & Rules

Scientific Principals
and Methods
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Content Lifecycle

Workflow and process steps

Attribution for identification, search, and retrieval

Relationships

Between individual pieces of content

When appropriate, we have to link the content to the soil map – Spatial Relationships

Technical, editorial, publishing authorities



Drivers

Scientific principals and methods

Soil science

Mapping science

Business policies, standards, and rules

Scientific principals and methods

Legislative authorities, CFR, directives, MOUs and interagency agreements, strategic plans, etc.



CMS Interface

Point of ‘contact’ for content developers and managers

Manages workflow & process steps

Enforce process rigor

Messages developers & managers

Enforce consistent attribution



Information technologies

Generally not the limiting factor

Relational databases

Document management systems

Customer relations management systems

Single-sourcing concepts



Development resources

Limiting and becoming more so with declining budgets and competing priorities



Business culture

Can alter or prevent adoption of preferred lifecycle model and content management system functions and controls

Fix everything but change as little as possible



Content Repository

Structured and organized

Accessible and searchable



Content management ends once it is published to the repository 

May leave earlier versions in the repository as updated versions are published
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End-user Application 

Identify user’s area and content of interest

Spatial criteria (area of interest)

Categorical criteria 

Identify desired information 

Transform data into information

interpretations, tabular reports, maps

assembly and formatting 



Geospatial-enabled Web Services

Gate keeper; works in the background

Receives requests from application

Searches and retrieves content the repository

Returns data to the application

Support large or complex content requests, which can be batched for later download 

Support limited on-demand content (real-time) required by applications

Support application development NRCS and by non-NRCS interests



Data and Information Delivery

Data download in user-desired formats

Custom resource reports



Draft Requirements Statement
• Proposed policies, standards, and business 

rules
• Draft  workflow, and process steps 
• Draft requirements for the content 

management systems 
• Draft requirements for delivery systems
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Policies, standards, business rules

Drivers for content business model, workflow, and process steps

Analysis team proposals for National Leadership refinements and decisions



Business model, workflow, process steps

Content relationships and attribution (identification, search and retrieval)

Review and certification requirements; authorities

Vision of how content is to be delivered



Requirements for CMS

System functions

User inputs; system outputs; messaging

Progress and decision tracking; timelines



Requirements for delivery systems

NRCS delivery systems



The DRS is a first approximation.

Not a final solution

Review by SBAAG, National Leaderships, and others likely will identify additional requirements







Proposed Policies, Standards, 
and Business Rules
• Manuscript text is official soil survey 

information. It is developed and managed 
in NASIS and published to the SDW/SDM 

• All manuscript text published to the 
SDW/SDM undergoes a formal, rigorous 
review and certification process
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Examples of proposed policy statements



What does this mean for text notes currently being published to SDM?





1.1. Enter 
Point Data in 

NASIS

1.3. Populate 
required 
image 

identification 
attributes

1.4. Populate 
‘Proposed for 
Publication?’ 

attribute

2.2. Assign 
Editor and 
Schedule 

Edits

Figure 8. Second level process steps for submitting and publishing images.

Point data?

1.2. Upload 
image to 

repository

Auto-
populate 
NASIS 

attributes

Yes Required 
attributes?

Image filed in 
repository. 

Immediately 
available for 

internal 
applications

No Minimum 
standards? Yes

No

Proposed for 
Publication?

E-mail 
Editing 

Authority

Suitable for 
Publication?

E-mail  
Photographer/

Creator

No

Yes

E-mail  
Editor

Photograph?
3.1. Color 

Balance and 
Crop

3.3. Write/edit 
captions and 
identification 

attributes
3.2. Edit or 
Recreate as 
Necessary

Yes

No

Image 
available to 
designated 

delivery outlet 
and all lower 

outlets. 

E-mail  
Photographer/

Creator

E-mail Editing 
Authority

Yes

No Yes

2.1. Change 
‘Proposed for 
Publication?’ 

to No. 

3.3. Change 
‘Publication 
Quality?’ to 
appropriate 

delivery outlet

No
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Draft process model for submitting and publishing images.



Web Pages Hyperlinked, HTML 
documentsNSSH Soils Homepage
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Category, example, delivery outlet, characteristics



Web Pages

Policies and standards described in NRCS Web Content Standards, July, 2007

Standardized information architecture

Common repository

Vision – primarily hyperlinked html

Downloadable PDF the exception not the rule 

No .doc, .xls, or other proprietary, non-508 compliant formats

Impose limitations on maintenance and delivery of downloaded documents and images

File size restrictions

Format restrictions



Can link to Web-based applications



Documents

Web Pages

Complete, stand-
alone documents, 

delivered as-is

Hyperlinked HTML 
Web Pages

Open-file reports; 
soil survey 

manuscripts

NSSH

Single- or multi-
purpose, public 

Web-based 
application

Soils Homepage
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Category, example, delivery outlet, characteristics



Open-file reports

“…maps, technical reports, special studies, and 
other materials that are provided for the general 
public and are compiled by Soil Survey Division staff.  
They are informal publications that have undergone 
internal technical review and will not vary in quality, 
accuracy, or precision from standards applied to 
similar texts destined for formal publication.  They 
may be cited in other publications as sources of 
information.” (NCSS Open-file Reports Committee 
final report)
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Open-file reports

Background and initial set of requirements developed by NCSS National Conference Open-file Reports Committee

Starting point for the SBAAG team’s work



Open-file reports

Documents are not data; can not be transformed, interpreted, reorganized by end-user applications

If research results are not being incorporated into transactional aggregate data, which is then published to SDM, the results can not be delivered effectively and efficiently





Open-file reports &
Soil survey manuscripts
• Complete, stand-alone documents
• Delivered as-is

– What you see is what you get

• Both can probably be managed within the 
same content management system
– Technical review, English edit, approval 

process
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Content management perspective



Open-file reports &
Soil survey manuscripts
• SSD does not have an any open-file reports 

repository or delivery system
• SSD does not have a suitable soil survey 

manuscript repository or delivery system
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Content management status



Open-file reports &
Soil survey manuscripts
• Probably can be published to the same 

repository
• May want to deliver via separate, single-

purpose, Web-based applications
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Content management opportunities



Open-file reports vs.
Soil survey manuscripts
• File size of soil survey manuscripts, 

particularly scanned historical manuscripts, 
can be huge



All Documents
• Single content management system and 

repository for all documents
• Single- or multi-purpose delivery applications 

as deemed necessary
– Including the Soils homepage
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Management and delivery of downloadable documents

Anything and everything that we want to deliver as a complete, self-contained, downloadable document

Open-file reports

Soil survey manuscripts

Training materials and aids

Soil education materials



Spatial & 
Attribute Data

Transformed &  
Assembled for 

Context, Purpose 
and Audience

Official Soil Survey 
Data & Information WSS

Documents

Web Pages

Complete, stand-
alone documents, 

delivered as-is

Hyperlinked HTML 
Web Pages

Open-file reports; 
soil survey 

manuscripts

NSSH

Single- or multi-
purpose, public 

Web-based 
application

Soils Homepage
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“The rain in Spain stays mainly 
on the plain”
• Customer’s area of interest is on the plain 

but in Portugal
– Different SSA
– Requires an almost identical statement for 

each SSA



“The rain in Spain stays mainly 
on the plain”
• Customer’s area of interest is on the 

mountain in Spain
– Same SSA but not interested in the plain
– If text is linked to the SSA, the customer gets 

it regardless
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The challenge is to write for reuse and be able to associate the text with the applicable spatial extent



Climate, land use, formation of the soils, soil geomorphology



“The rain in Spain stays mainly 
on the plain”
• How can the statement be written to be 

equally applicable to both Spain and 
Portugal? 

• How can the statement be written and 
associated and delivered with the plain but 
not with the mountain? 
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The challenge is to write for reuse and be able to associate the text with the applicable spatial extent



Climate, land use, formation of the soils, soil geomorphology



Modular, Reusable Writing

• Non-linear, non-hierarchical, non-
sequential

• Chunk information based on content, not 
on context

• Link and cross-reference to related content



Modular, Reusable Writing

• Multiple or recurring use
• Chunks assembled at output based on 

audience, purpose, and spatial extent
– Customer-centric delivery



Challenges

• Develop context neutral manuscript text
• Associate the text with the appropriate 

spatial extent



Simple text

• NASIS currently supports simple text
– Equal spaced font
– No text formatting
– Nearly impossible to include columns and 

tables



Word Documents

• We could modify NASIS to store a Word 
document

• But, we can not effectively and efficiently 
deliver Word documents
– Proprietary format that would require a reader 

or conversion
– Can not easily reassemble with other content



XML text

• Extensible markup language 
• Embedded tags that define structure and 

text formatting
• Supports tables and columns
• Facilitates the sharing of structured data 

across different information systems, 
particularly via the Internet



XML text

• We could modify NASIS to store a XML 
text 

• Would all soil scientists have to learn XML 
scripting?



Business Requirement

• Ability to author and format manuscript 
content in an easy to use interface

– Allow new text to be typed into the database
– Provide a user interface similar to familiar 

tools, such as MS Word, with comprehensive 
formatting capabilities

– Provide a formatted view of the content
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How do we?

Manage the diagram (develop, review, approve, publish)

Link the diagram to the soil map 

Provide a description of the general soil map unit

Deliver the diagram and the GSM description via WSS

How do we make it official soil survey data



How do we deliver the general soils map?



A

B

C

B

C1

A1

B1 B2

C2

A1a

A1b

C1a

C1b

C2a

B1a B2a

Level One

Level Two

Level Three

Hierarchical relationship between mapping units.
(Figure derived from 1993 NASIS Draft Requirements Statement.)
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Nested, hierarchical classes

Soil taxonomy

Six levels - order, suborder, great group, subgroup, family, series

In this case, map units

Lower level units nest into an upper level unit

Not new thinking. 

Figure derived from 1993 NASIS requirements document

Already apply to component-ecological site correlation



Part of normal analysis, pre-mapping, and mapping processes

Every soil scientist does it

Subdivide downward; aggregate upward
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How do we capture description of the classification levels and classes?



A

B

C

B

C1

A1

B1 B2

C2

A1a

A1b

C1a

C1b

C2a

B1a B2a

Hierarchical relationship between mapping units.
(Figure derived from 1993 NASIS Draft Requirements Statement.)

General Soil Map Units

Detailed Map Units

Common Resource Areas
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MLRA hierarchy

Five levels

Detailed soil map units

General soil map units

Common resource areas, formerly Land Resource Units

Major land resources areas

Land resource regions



Can do in the current NASIS and publish to SDM

Legend Area and Mapunit Area Overlap tables

Other structure might be preferable in the future



Capture in NASIS and deliver with out official soil survey data



Can display in WSS, SDV, and ArcMap



Adds value
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Adds value

Provides different scales of information

Provides metadata (classification and class descriptions)

Preserves concepts related to detailed mapping



Example  

Local classification

Can not be done with SDV aggregation methods









Presenter
Presentation Notes
Example  

Local classification

Can not be done with SDV aggregation methods



Adds value

Provides different scales of information

Provides metadata (classification and class descriptions)

Preserves concepts related to detailed mapping







NASIS Data Dictionary

Legend

Mapunit

Component

Higher-level 
Mapunit Class Nests into

Higher-level 
Mapunit 

Classification

11

1many

1
Nontechnical map unit description, 

map unit description content,
other map unit-specific manuscript text

Attribute

1

Value

1

Attribute

Value or 
Domain 
Choice

1

Class 
Description

Classification 
Description

Nontechnical component description,
component description content,

other component-specific manuscript text

Class 
Description

Classification 
Description

Higher-level 
Component 

Class

Higher-level 
Component 

Classification
Contains Nests into

Specific to Specific to

Draft business model for managing manuscript text within the NASIS database model.

many

many

many

many

Class 
Description

Other 
Vegetative 

Class

Specific to

Is found on

Classification 
Description

Other 
Vegetative 

Classification
Contains

Specific to

Specific to

Pangaea 
Areatype
& Area

Overlaps
Specific to Specific to

Contains

Specific to

Manuscript TextSpecific to

Horizon

1

many

1

Horizon-specific manuscript textSpecific to

Manuscript Text

Manuscript Text

Specific to

Specific to



Spatial & 
Attribute Data

Transformed &  
Assembled for 

Context, Purpose 
and Audience

Official Soil Survey 
Data & Information WSS

Documents
Complete, stand-
alone documents, 

delivered as-is

Open-file reports; 
soil survey 

manuscripts

Single- or multi-
purpose, public 

Web-based 
application

Images Depends on outlet 
and purpose

Photographs,
Block diagrams

WSS, 
Image Gallery
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Category, example, delivery outlet, characteristics





Images
• Photographs

– Digital
– Scanned slides and prints

• Block diagrams and profile diagrams
– Artwork
– Computer-generated

• Charts and graphs
• Not text



SSD does not have a management 
system or repository for images

• NSSC has a photo library; most states and 
many MOs have photo galleries

• MO-10 example
– Only one with more than just photographs

• All with limited metadata and limited or no 
search capabilities

• None that allow delivery via WSS



Multiple outlets for images
• WSS
• Download via Image Gallery
• Provide to Federal partners as project 

deliverables
• Download with SSURGO data from SDM



Complexities
• Many photographs are point data

– Georeferenced with lat-long coordinates
– Comprehensive metadata for point data in 

NASIS point data structure; what about the 
others

• Other photographs and graphics are not 
point data



Complexities
• Multiple types of images

– Photographs
– Annotated photographs
– Various types of graphics

• Subject matter is highly variable
• Potentially thousands of images to manage



Complexities 
• Must be able to deliver via multiple outlets

– WSS
– Downloadable images from photo gallery
– Point data photographs 

• Analysis value in AnalysisPC
• Deliverable item along with pedon descriptions to 

NPS



Complexities 
• Quality standards and review and approval 

process may vary depending on outlet
– WSS: only the best
– Photo Gallery: everything, multiple resolutions



PLANTS Image Gallery
• Currently 40,000+ images
• Supports copyrighted images
• Sophisticated multi-categorical search 

capabilities
• Comprehensive metadata
• Published guidelines for submitting images



PLANTS Image Gallery



PLANTS Image Gallery



PLANTS Image Gallery



PLANTS Image Gallery



PLANTS Image Gallery



PLANTS Image Gallery



Business Requirements

• WSS/SDM Report Manager
– Ability to include and display formatted 

manuscript text, numeric and coded data 
(NASIS aggregate data), and images in a 
WSS/SDM report.



Business Requirements

• WSS
– Ability to point to a map unit polygon and bring 

up images associated with the map unit



Business Requirements

• WSS
– Ability to send AOI (spatial search criteria) to 

an open-file reports repository and return a 
list of documents, with selected attributes, 
applicable to the AOI.



Business Requirements

“As always, you must match up the 
technology tools to address YOUR business 
needs. Technology can enable streamlined 
management of content, but the underlying 
strategy must come first.” (Association for Information 
and Image Management (AIIM))


