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Business Requirements for Data Aggregation Capability

1 Perspective

1.1 Purpose

The purpose of this business requirement statement is to define and clarify the functionality of data accumulation and aggregation.  Data accumulation is the process of selecting and collecting data based on user criteria for further processing or aggregation.  Data aggregation is the process of aggregating and summarizing data collected at a lower level and create data for a more general level.  This capability provides for consistent soil information at all levels data representation.

1.2 Background

Currently soil data is manually accumulated and aggregated to create summarized data from site observations (Pedons, wood-5s, Range-417, etc) to populate component level data records for detailed soil survey map units.  Detailed soil map units (SSURGO) are manually analyzed and used to create a more general level of soil data such as the survey general soil map and state general soil map (STATSGO).  Detailed soil map unit components and site observations are also aggregated and summarized to create local Taxonomic Unit Descriptions and Official Series Descriptions.

Manually accumulating, aggregating and summarizing data at one level to create a more general view of the data is a tedious process and it is difficult to keep the general view updated as new detailed data is collected or the more the detailed data is revised or updated.  This problem causes inconsistence in the data at different levels and inadvertently promotes or results in lower data quality for the user. 

1.3 Objectives 

Soil Business Area Analysis Group (SBAAG) has identified that the aggregation tool is among the next high priorities for inclusion into NASIS.  The aggregation tool will provide a more automated method to process soil data from a detailed view to a more general view.

2 Current System

2.1 General

Current methods of aggregating soil data involve manually accumulating prospective data into groups or populations to participate in aggregation.  The aggregation is completed by using data sheets to analysis and summarize the detailed data into range in properties to be included for manual population of a more general view of soil data.

2.2 Create Components

As Pedon descriptions are collected they are accumulated either by soil component name or mapunit the description is recorded in.  After several descriptions are available the soil scientist reviews the collection of Pedons, validating that they all belong to the same group.  Those pedon descriptions whose properties that are significantly outside the concept of the soil component being described are either correlated into another group of pedon descriptions or they are ignored during the aggregation process.

Once a defined set of descriptions are selected, their properties are summarized and ranges in the property are recorded.  In some cases statistical analysis is used to determine the reliability of the soil property and confirm that descriptions accumulated in the group (population) should still be included in the group.  

2.3 Create TUD and OSED

Taxonomic Unit Descriptions (TUD) and Official Soil Series Descriptions describe the conceptual soil property boundaries of a soil component either in the context range of a soil survey area (TUD) or the full extent of the soil (OSED).

Component data described in a map unit are phases of the component conceptual description.  Aggregating component data from detailed soil survey map units and describing the range of properties provide the foundation for TUD and OSED.  From the population of Pedon descriptions one is selected to represent the typical profile and used in the TUD or OSED.

Field notes, undocumented observations and laboratory characterization are used to refine and finish the TUD and OSED range in characteristics, geographic setting and use and vegetation.

2.4 Create General mapunit (STATSGO)

There are basically two approaches for creating a general soil map from a more detailed soil map.

The first approach is to map at a broader view the landscape features on smaller scale imagery.  Using these general map units as overlays of detailed map units and analyzing the detailed map units to determine the percent composition of components existing in the general map unit.  This process requires the manual adjustments of common mapunit boundaries.

The second approach, when digitized detailed maps are available, is to create a selection of map units based on landscape, climate, geology or soil properties, aggregating the results into general map units and assigning them to more general map unit polygons.  This approach utilizes common polygon boundaries but requires editing for spatially included map units that failed the selection criteria.

3 Aggregation Functionality

3.1 Create more general view

· Create components from pedon data, field notes and transects.

· Spatial aggregate 1/4 quad, 1 quad, 10 quad scale.

· Create STATSGO from detailed mapunit data.

· Create NATSGO from STATSGO data.

· Some aggregation views are treated as interpretations and are not stored, but the process rules for aggregation are stored.

3.2 Create concept and standard view

· Create TUD from pedon data, characterization data (lab), and component data.

· Create OSED from pedon data, characterization data (lab), and component data.

3.3 Statistical analysis

· Utilize commercially available statistical software.

· Create mapunit composition through aggregation and statistical analysis.

· Aggregate laboratory characterization data

3.4 Metadata

· Record aggregation rules for specific aggregations.  Includes data elements used, pedons used, or polygons used in the aggregation.

4 Interface Functionality

4.1 Initiating an Aggregation

· User initiates the process by selecting data.

· Defining Rules.

· Select reporting methods.

4.2 Select Data (Accumulation and collection)

4.3 Aggregation Rules

· Define level of data to be aggregated.

· Define criteria used to accumulate

· Define attributes of data to process

4.4 Reporting Results

· Select output as report for validation

· Record metadata, number of records used, statistical reliability, record links to data used for aggregation in next level.

4.5 Processing Results

· Output results become input into the next level database.

5 Appendix

5.1 SBAAG aggregation scenarios

NASIS Aggregation Toolkit

SBAAG has briefly discussed a new NASIS tool that would provide capabilities for aggregating data to another.  Several scenarios for possible use of this tool are listed below.  SBAAG is interested in gathering additional scenarios or requirements for a tool like this.  Your input for this tool will be used to help prioritize the requirements for development.  Please provide comments to Terry Aho via one of the following methods:

· Comments via NASIS Web site – http://nasis.nrcs.usda.gov/nasis/comment.shtml
· Email address – taho@itc.nrcs.usda.gov 

· Fax – 970-282-1955

· Phone – 970-282-1443 (Terry Aho)

Basic Description

This is a tool in NASIS to facilitate the aggregation of data at any level for any purpose.

Scenarios and capabilities

1. Map unit composition through aggregation and statistical analysis. 

2. Create components from pedon data. 

3. Determine range in characteristics for a TUD/series from a number of pedons. Determine high, low, and RV values statistically. 

4. Create OSD through aggregation of component/pedon data. 

5. STATSGO solved (aggregated from SSURGO). 

6. NATSGO solved (aggregated from SSURGO). 

7. We need the capability to exclude certain pieces of data (such as a pedon or certain data elements within a pedon) prior to aggregation.  When I add additional data and re-aggregate, I do not want to have to deselect the excluded data again. For example, one pedon is just an odd ball and needs to be excluded. Or, I had a bad batch of reagent one-day so certain data elements need to be excluded from aggregation. The data flagged as being excluded should be remembered. 

8. View aggregation as an interpretation. Do not store aggregated results, but store the process or aggregation rules. 

9. Include ability to aggregate lab data into the database. 

10. Ability to utilize COTS analysis products on soil survey data. Provide for exporting data to be aggregated/analyzed outside of the system. Provide the ability to import the results of external analysis. 

11. Aggregate at several different levels spatially, i.e., 1 quad scale, 10 quad scale, ¼ quad scale, etc. 

12. Aggregate at the lowest level appropriate. Create a DMU through aggregation restricting the data used for aggregation to a geographic area. 

13. Aggregation results should include information or metadata about how the aggregation occurred (data elements, pedons, polygons, or whatever included; aggregation rules). 

14. Create a new official series based on certain properties of existing series. 

15. Incorporate new or additional data into an aggregation process such as for an update survey. 

16. Capability to use the same piece(s) of data in more than one aggregation. Taxonomic aggregation, landform aggregation, geologic aggregation. 

17. Ability to capture thought process and knowledge of soil mappers to aggregate this knowledge and create maps for a particular use.  Draw lines automatically based on knowledge and use aggregation rules. 

18. Generate a certain level of data, i.e., national level, state level, etc., through aggregation.


