Chapter 3:  Advanced techniques

Queries and subqueries:

Access queries can use data from a table or data from a query.  This section will discuss the building of horizon level data to the map unit level, an aggregation of data.  In this scenario, the result is one map unit symbol with the component with the highest percentage and the layer with the highest Organic Matter percentage for that component.   Three queries are used in this scenario.  They are:

“Abby_High_OM”  - is the first query, a subquery, found in the lower right side of the screen shot.  This subquery uses only the “chorizon” table.  There are two columns, the “cokey” and the “om_h” columns.  This subquery uses the “Total” aggregation function.  Note the “sigma” icon highlighted on the icon bar.  The “Total” is set to MAX for the “om_h” column.  This query will compile the maximum Organic Matter  for each particular cokey (component).  The “cokey” column is used to “group” the organic matter for a particular component.  The cokey is used because it is a unique number for each component within the legend.  “Grouping by” component name can not be used due to the duplication of component names within the legend.  At the horizon level, group by cokey.
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Abby_OM – is the second query, a subquery, found in the lower left of the screen shot.  This subquery uses the component table and the Abby_High_OM query.  The columns from the component table are “component name”, “component percent RV” with a sort of “descending order”, major component flag and mukey columns.  The majcompflag column is set to YES in order to eliminate all minor components.  The column “maxofom_H” from sub query “Abby_High_OM” query is used to obtain one, maximum, organic matter result from the horizon table.  This query does not contain an aggregation.  This query provides only the major components with their maximum organic matter and sorts the components in descending order based on the component percent.

Abby_Mapunit_OM – is the main query found in the upper center of the screen shot.  This query uses the mapunit table and the Abby_OM subquery.  The musym is from the mapunit table.  The MaxOfom_h column is from the Abby_OM subquery.  This query is aggregated (sigma icon – Totals row) and is “grouped by” the map unit symbol and pulls the “FIRST” component occurrence of the map unit (remember the subquery sorted the data in descending component percent order).  

The result is one map unit symbol with the highest Organic Matter percentage for the component with the highest component percentage. 
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This is a “Select” query.  The result could be used in a GIS as a 1:1 link between the GIS spatial layer and the highest Organic Matter attribute of the component with the highest percentage within the map unit.  The results could be exported from Access by going to File/Export …, then linking that file to the GIS.  

Or, the query can be changed to a “Make Table” query that create a new table in the database.  The GIS can then join to the database and to the created table in order to create the map.

However, keep in mind the method in which you develop the map and make sure it is clearly labeled as such.  This is the highest OM for the dominant component of the map unit.  Another method would be a weighted average of the OM by component by map unit.  This would identify a weighted average of all components, not just one.

There are other aggregation functions that can be used.  Other functions are:

Avg
Returns the average of all non-null values from the specified expression. 

Count
Returns a count of the values from the specified expression. 

CountDistinct
Returns a count of all distinct values from the specified expression. 

CountRows
Returns a count of rows within the specified scope. 

First
Returns the first value from the specified expression. 

Last 
Returns the last value from the specified expression. 

Max 
Returns the maximum value from all non-null values of the specified expression. 

Min 
Returns the minimum value from all non-null values of the specified expression. 

StDev 
Returns the standard deviation of all non-null values of the specified expression. 

StDevP 
Returns the population standard deviation of all non-null values of the specified expression. 

Sum 
Returns a sum of the values of the specified expression. 

Var 
Returns the variance of all non-null values of the specified expression. 

VarP 
Returns the population variance of all non-null values of the specified expression. 

Report and subreports:

For the State Soil Scientist, reports specific to their state, on the Web Soil Survey will become a high priority.  Tailoring the Soil Data Mart and Web Soil Survey reports to fit state needs is as easy as creating a new report in the Access template.  This section will cover the creation of a new report in the SSURGO template.  

Step One: Find a similar report

As with NASIS, the easiest method to create a report is to identify an existing report that is similar enough to copy and paste.  The SSURGO template reports are more complex than the simple report created in the previous section.  Due to the complexity of these reports, it is not advisable for the novice to attempt developing a report from scratch.  SSURGO template and SDM reports use many database functions that are built into each report.
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This is an example of modifying the Chemical properties report.  Open the report by clicking on the “Design” icon or by clicking on “View, Design View”.
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First, note the number of “headers” and “footers” within the report.  These are used to control the sorting and the grouping of the data.

Second, note the use of “expressions”, those items beginning with the “=” equals sign.  These expressions pull data from various locations within the data in order to provide the Report Title, the Report Text, Version dates, among other items.

Step 2:  Copy and Paste then rename the report and subreport(s):
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Look in the Reports object and note that the report now includes a state code.  If the plan is to write many queries and reports for the state, then it is advisable to place the state code in front of the query or report name.  This allows all queries or reports to be “grouped” together within each object.  By doing this, moving the queries and reports to newer SSURGO templates when they are released.  (See “Get External Data” in a later section.)

Step 3:  Modify the report
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In this example, the national query is still used to build the report.  This report is modifying the columns that will appear on the state report.  This report has removed the “gypsum”, “salinity” and the “sodium adsorption ratio” columns.  This is accomplished by clicking on the field to be deleted.  Note that the “handles” appear on the label box, then hit the delete key to remove each label. Repeat this for each line.

The result after removing the three labels and the lines:
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This step removed the “label”, only and only from the Parent report.  Reports can contain a “subreport”.  A subreport is identified by a “scroll bar” inside the report.

Step 4:  Modify the subreport
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The subreport, typically, contains the “data”.  The subreport can be viewed in one of two ways.  [image: image15.png]=lsf]
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The first method is to identify the name of the subreport (while in the report), find the subreport in  the Reports object, copy, paste and rename the subreport.  Then highlight the new subreport and click on “Design View”.  Note this subreport is the subreport for the National Chemical Properties report.  Modify the state “subreport”, not the national.  The last three columns of data are removed in the state subreport.  This subreport uses the “PA” state code and it has been opened and the last 3 columns highlighted and deleted.
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The second method (copy, paste and rename the subreport, first) is to view the subreport inside the Main report .  Highlight the subreport, this is accomplished by CAREFULLY, clicking and dragging the subreport so that the “handles” are highlighted for that report.  Once highlighted, then click on “View, Subreport in a New Window”. 

Note the subreport now appears in the main window.  Also, note the Field List changes to identify the data elements available for the subreport, and the Properties Box changes to identify the properties for the subreport.  Take the choice list for the “Record Source” and change to the new subreport.  Then, the three columns can be removed that are highlighted in the oval, below.
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Step 5:  Back to the PA report

To complete the report and subreport combination, go back to the main report.
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Draw a box on the subreport (click and drag) in the “detail” section.  Just the subreport.  The properties box will show the Source Object as the original subreport, change it to the state subreport that was modified.  Access will prompt to save changes, click YES.  Close the window and save the report when prompted.

This is a basic report change.

Step 6:  SSURGO Template Customization guide
ftp://ftp-fc.sc.egov.usda.gov/NASIS/template/SSURGO_Template_DB_Customization_Guide.zip
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Further information on this procedure is found at this link. In order for the report to be identified on the SSURGO Template Report Choice List, the report must be added to the SYSTEM – Soil Reports table.  This is in the Tables object.  Open the SYSTEM – Soil Reports table.  Move to the bottom of the table. Add the state report to this table using a sequence number greater than 1000:

Following the instructions in the SSURGO Template Customization guide, set the title, report name and Access report name to the state report, save the table.
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Last step:

If the report does not appear in the choice list, close out the Soils Report and open it back up so that the reports are refreshed.  This is done by going clicking on the “Exit” button and moving to the Macros object and opening “Soil Reports”.  Then find the report in the choice list and run the report:
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If you are new to this database. please select the Reports tab of the Database window and
open the report titled "How to Understand and Use this Database’





Note: National reports do not include a vertical header bar at the end of the header. Go back into Design View and remove the vertical line.

Expressions

An expression is “Any combination of mathematical or logical operators, constants, functions, and names of fields, controls, and properties that evaluates to a single value. Expressions can perform calculations, manipulate characters, or test data.” (from MS-Access help).

Expressions can be used in queries, forms, reports or filters.  This section will provide examples of the various kinds of expressions that can be used in Access.  

Concatenation Expressions
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An expression can be used to modify the field, prior to entering the report.  An expression used to manipulate the data is shown.  The new field “map_unit” is built by concatenating the “musym” and “muname” columns.  The expression begins with a new field name – “map_unit”.  This is followed by a colon.   Then a set of parentheses encloses the fields to be concatenated.  Each field is enclosed in brackets [musym] and [muname].    The ampersand “&” is the symbol used to identify the concatenating of fields.  And finally, the addition of two dashes are set off in quotes.  So, map_unit is to be built by taking the [musym] column, concatenating two dashes, and concatenating [muname] (Aa—Alpha silt loam).   map_unit:([musym]&”—“&[muname])

Conditional Expressions

[image: image34.png]Edt Vew Insert Fomat Records

FHopen b posin tien | X

ook Window  tielp

Hal/gR¥|smalo szl av s x|da- 3.

8 s¢ 2002061 : Database (Access 2002 file

=l81x|

Type 3 question for help %

Atea Narne_[Mapunit Symba]

Mapunit Name

Cormponent Nar]

Comp % - Repr]

Srmith County, b 2562
Lane County, K 2570
Lane County, K 2765
Ness County, K 2562
Ness County, K 2570
Ness County, K 2765
Finney County, 2562
Finney County, 2570
Finney County, 2765
Hodgeman Cour 2562
Hodgeman Cour 2566
Hodgeman Cour 2765
Edwards Count) 2562

Datasheet View

Carmpus-Canlon complex, 3 to 30 percent slopes
Canlor-Carnpus complex, 1 to 40 percent slopes
Penden-Roxbury complex, 0 to 15 percent slopes
Carmpus-Canlon complex, 3 to 30 percent slopes
Canlor-Carnpus complex, 1 to 40 percent slopes
Penden-Roxbury complex, 0 to 15 percent slopes
Carmpus-Canlon complex, 3 to 30 percent slopes
Canlor-Carnpus complex, 1 to 40 percent slopes
Penden-Roxbury complex, 0 to 15 percent slopes
Carmpus-Canlon complex, 3 to 30 percent slopes
Canlon soils, 5 to 40 percent slopes

Penden-Roxbury complex, 0 to 15 percent slopes
Carmpus-Canlon complex, 3 to 30 percent slopes

Record: 1| (| 1 > [l of 36

Canlon
Canlon
Canlon
Canlon
Canlon
Canlon
Canlon
Canlon
Canlon
Canlon
Canlon
Canlon
Canlon

Ei]
0

3
E3
0

3
0
0

3
0

Trclids M Safs

Trclud Fepor Descrption

s Sy gt

If you are new to this database. please select the Reports tab of the Database window and
open the report titled *How to Understand and Use this Database"

M



What if, there is a possibility of a NULL field.  What is to be an expected result for the field?  A conditional expression is used to identify that condition and allow for a manipulation of the field.

In this scenario, note the ZOOM window is opened to show the entire window.  The ZOOM window is opened by placing the cursor in the field and holding down the SHIFT key and pressing the F2 button OR, right click and use the shortcut menu.

The field “comppct” is built using a conditional statement.  Conditional statements begin with “IIF” – the Immediate IF statement.  This expression reads:  If comppct_l is NULL, then use the comppct_r and concatenate the phrase “percent of mapped areas” (85 percent of the mapped areas), ELSE if comppct_l is NOT NULL, then use the comppct_l and concatenate the term “to” and concatenate the comppct_h and concatenate the phrase “percent of the unit” (15 to 25 percent of the unit).
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Arithmetic Expressions

In this scenario, the elevation is being converted from metric to English.  Using a conditional statement, the new field is “elev_l_ft”.  If [elev_l] IS NOT NULL, then multiply [elev_l] by 3.28 and then provide the integer (CInt) value of the result.

This particular expression introduces the use of the “IS NOT NULL”, a conditional statement that verifies the field is populated and that only populated field have the calculation completed for that field.  

Contrast to the use of the ISNull in the previous scenario where if the field is null, then provide a condition, else if it is populated, then calculate.


Another scenario is the ability to take a previously defined field for use in a calculated field.  Note that AWCL checks for a NULL [awc_l] field, and if NULL assigns a zero “0”.  Else, if NOT NULL, then it multiplies the [awc_l] by the [thickness] column (which is calculated by subtracting the [hzdepb]-[hzdept]).  And, finally providing the result as an integer (CInt).

Part of a Field’s expression

The use of the condition “Like” has been used and explained in earlier sections.  This particular scenario will present the data for those components beginning with the letter “C” and have a T factor less than “2”.

Using Expressions in Reports

Expressions are also used in reports and forms.  In this map unit report, it is designed so that if the data field is NULL, then the field is not printed.  This incorporates the “conditional expression” in the control and the assignment of the “Can Grow” and “Can Shrink” in the Property Box.

The expression appears in the “Control Source” in the Property Box.  The Zoom window can be opened to edit longer expressions.  

In the expression to the left, if the elevation_low is NULL, then do not print, if it is populated, then print a label “Elevation: “ and concatenate the data (e.g. 3200 feet).  With the Can Grow and the Can Shrink set to Yes (see above), if this field is NULL, nothing is printed and the field is collapsed.

In the expression to the left, if the field [moistdepth] IS NULL, then print “Depth to seasonal high water table: None identified within 80 inches”.  This comment includes the label (Depth to seasonal high water table: ) and the data (None identified …).  If the [moistdepth] is populated, then the control prints the label and data, however the data is concatenated with the phrase “… approximately 36 inches” for example.  This expression will never collapse since it prints whether the data is NULL or populated.

In this example, the report is a series of concatenated fields and phrases.  This is an example of a “Generated Nontechnical Description”.  This screen shot presents one control box that begins with the expression starter of an equal sign “=”.  This expression begins with the component name and concatenates a phrase and concatenates the component percent then another phrase and so on.

Note:  to ZOOM a window in a report, place the cursor in the “Control Source” of the Property Box, then activate the ZOOM window by using Shift+F2, or right click to bring the short cut menu and select “Zoom”.
Getting External Data

Access has the ability to move “objects” from one database to another in order to share tables, queries, reports, etc.  This is useful in developing reports to share with others or moving state developed objects into newer versions of the template.  

From the menu option File, Get External Data, Import…

Browse to Access database containing the data for import.

Highlight the object to be imported and select “OK”.  The data is then imported.





Drop Survey Area and Import macros
The SSURGO Template has a list of macros that are helpful in managing the data.  Only one SSURGO Template is necessary for the soil scientists in the state to use.  By using the macros, the soil scientists can drop soil survey areas and import new survey areas.   

Double-click on the “Drop Survey Area” macro.  The parameter box appears prompting which survey area is to be dropped.  Highlight the Survey Area(s) and select “Drop”.  The macro will run and remove all data from each table.

Double click on the “Import” macro and the import Form will appear prompting where the “*.txt” files are for importing.  
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