Soil Profiles Database

A quick note on Department of Agriculture and Food
Soil Profiles Database.

This database was developed from an Australian collaboration which spawned pcSites data model. This is the WA’s equivalent to Nat Soil.  This has spawned the database for the Kuwait soil survey using USDA system.  A version was also used in Cambodia with s simplified version of WRB.
Files

Two files are provided SoilsApp.mdb and SoilsDat.mdb.  The application is designed to be able to connect to a user defined number of data file which accommodates distributed data sets.  The Corporate version is on Oracle with off-line versions in MS Access.
This has been provided with the expectation that the SoilsDat.mdb is in C:\Soils folder.  There is a process to manage the data file locations [image: image1.png]| e=— |

Current Database Environment:




.
Table Hierarchy

See relationships in SoilsDat.mdb.  The hierarchy is Agency, Project, Site, Observations, Horizons, Samples, Lab Samples and Results.  There are also a number of branches off this chain to accommodate heterogeneity within what is being observed.  For example the coarse fragments in a horizon will be of various sizes, shapes and types.
Sites

The site concept is an area, generally less than 100m diameter.  It has attributes that are relevant at that scale, eg landform, location description, land use etc.  It also contains meta data about who described it and when.
Observations

These are specific places where the observations were made and what kind of observation it was, e.g. pit, auger etc and the amount of detail.  Because it is a point observation, characteristics such as location, soil type and surface properties are determined.  It provides the opportunity to record temporal variation and spatial variation within the scale of the site. However, by practice, WA does not allow more than one observation per site. Although with the advent of monitoring this will change. 
Horizons

Each layer of soil is described.  It is intended that these are either whole (pedogenic) horizons or a portion of one horizon.  In part this is recognising that some properties change rapidly between layers and they can not be ‘averaged’ (e.g. field texture).  Many different morphological, physical and a limited number of chemical properties are recorded for each layer.  However, some soil horizons are heterogeneous and require child tables (eg, coarse fragments, mottles) to accommodate.
Samples

Portions of soil are collected for the determination of physical and chemical properties.  In principal, these are within a horizon, either the whole horizon or a portion, but they may transgress horizons.  
Thus there is a hiatus at this point as a sample may not be consistent with a horizon.
Therefore this table largely only records the depths samples.
Lab Samples

The samples collected may need to be processed in some way before they are sent for analysis.  In particular coarse material is removed and only the fine earth fraction is sent.  Thus, the sample sent is not the sample collected.  Additionally, samples can be sent to different laboratories for analysis, of different or the same property.  Thus, a lab sample is the sample received by the laboratory.  This table defines the relationship between this and the original sample.
Results

In principal, the results could be attributes of the lab samples.  This normalised table’s prime purpose is to provide a convenient way of storing an infinite number of different result types with out having to change the structure each time a new result type is encountered.

We have adopted a two tier methods approach: generic (eg Exchangeable Ca) or specific (eg Exchangeable Ca, 1M NH4Cl pH 8.5).  Thus, legacy data can be accommodated even if the specific method is not known.
Documentation

See relationships in SoilsDat.mdb.  Table and field descriptions are available in through the “View the Documentation Form”.   This also shows constraints and triggers that are implemented in Oracle.  Some functions are only performed in Oracle.

Operations

The database has three main functions; data entry, reporting and management.
Data entry:
View Sites Form button
This provides a wide variety of record sets to be selected and viewed in several sets of forms.  Data can be added, modified and deleted.
Typical record set is a project (Select REF) then the Profiles Standard and click OK.
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Sites Form

Navigation through the selected record set is via selection in the header or the record selector at the bottom.

This shows the fields from the SITES, OBSERVATIONS and SURFACE_COARSE_FRAGS tables.

Validation is largely through the combo boxes using a domains and codes concept rather than individual foreign key relationships. This provides some simplicity in structure but some validation errors do occur.

Horizons
This is opened by a button at the bottom of the Sites form.  This is the data from the HORIZONS table (and relevant child tables) for the current observation.

Samples

This is opened by a button at the bottom of the Sites or Horizons forms.  It shows the Samples, Lab Samples and Results for the current Observation.

The results subform is a compilation of fields e.g. a value of <2  is stored as follows: [image: image3.png]L e |
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Thus there can be no confusion between an actual result and one which is above or below a detection limit.

Because of this complexity, the laboratory data is not entered through this form.  See Enter Laboratory Samples button on Main.
Cut Down Version

The complex nature of this database is a major impediment to its ready adoption.  Much of the hierarchy is far too subtle for the casual user to relate to.  Its inherent flexibility means that a field recording sheet or system has to be complex.

Even amongst the soil fraternity, there is an unwritten simplification for the field recording.  In general terms, there are two classes: Site descriptions and Horizon descriptions.  Thus, a cut down database version has followed this model with these two tables.  These are totally separate from the main data structure and are meant to be temporary, having a protocol to transfer to the agency data model.
To use this, proceed as about but select Profiles Field Emulation.
This two part form is close to our Field sheet in layout.

Of note is our method of accommodating multiple values for fields in horizons (eg >1 mottle colour).  As with the field sheet, multiples are recorded on following lines in the subform and kept together by H_NO and H_REP_NO.  The form prevents multiples for most fields.

Once completed, these data are transferred to the normal format.

(Some fields are not accommodated in this form but can be added in the normal form.)
Reporting:
From the Sites form, an rtf file is generated in code rather than using Access reports. The reporting module provides significant flexibility.
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 A feature of the report is the horizon description compiled from the coded database.
“very dark greyish brown (10YR 3/2 moist) fine sand; brownish yellow (10YR 6/6 moist)  mottles; very firm dry consistence; pedal, 10-20 mm structure; sandy fabric; upper depth  250 - 300; gradual boundary.”

Management:
The data model accommodates differential privileges and custodian and transfer protocols.
Privileges
This is maintained in Oracle only in which usernames has roles (admin, user, view) assigned.  .
Custodians

Update rights is assigned at a project level to a username.  Thus, either in Oracle or an off line Access database, a custodian can assume responsibility for a segment of data.

Transfer

Just like with the viewing of the data in the sites form, the sites transferred can either be a whole project or a collection of sites identified by a table or query.  The concept is that the origin is master and thus replaces everything present in the destination for that project. [image: image5.png]Data Transfer aption
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Thus where an offline custodian returns the data to Oracle it totally replaces what was in Oracle.  This is done at a project level.

Codes

These are maintained in Oracle.
