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Introduction

• The purpose of this paper is to help obtain soil maps, identify soil mapping and taxonomic units, and find 
information on the chemical, physical, and management-related properties of those soils. Soil, along with 
climate, is the main determinant of other resource characteristics such as type and amount of vegetation, 
hydrologic properties, erosion hazards, nutrient supply and other factors that determine the potential of a 
particular area and how it can be managed. 

• This paper uses some technical terms used in describing and mapping soils. (If the reader is unfamiliar with 
this terminology it is described in other fact sheets on this website). One concept that is essential to 
understand when using soil maps or looking for soil survey information is the distinction between a soil 
taxonomic unit and a soil mapping unit. 



A soil taxonomic unit is the name given a particular soil based on characteristics that distinguish it from other soils in a 
classification system. Soils are classified in a hierarchical system ranging from soil orders at the most general level to 
the soil series at the most specific level. In this discussion the soil series will be the taxonomic unit used. 

Soil mapping units are areas drawn on a soil map (polygons) which include the same soil taxonomic units or 
patterns of taxonomic units. Depending on the scale of the map and the complexity of the landscape it is often not 
possible to delineate soil mapping units which are composed entirely of one taxonomic unit. Most soil mapping 
units allow up to about 15% of other taxonomic units, or other components such as rock outcrops, as “inclusions” 
which are not included in the mapping unit name. 

The important lesson from this that just because you are standing on an area mapped as soil series X does not 
necessarily mean that applies to the spot you are on. You have to identify the soil taxonomic unit, or ecological 
site, by looking at the soil characteristics.



Each soil mapping unit in a soil survey area is identified by a number or a symbol (e.g., Whl) for that soil 
survey area. Although the same mapping unit may occur in another soil survey area, it will have a different 
number. For example, Whitehouse-Caralampi complex may be labelled as soil mapping unit #20 in one 
survey but may be #35 in an adjacent survey. But the descriptions will be the same in both surveys.

There is a unique number given to each soil mapping unit in the U.S. called a “map unit key” (MUKEY). 
That number can be used to look up information on the soil mapping units, but for most management 
planning the number used in the soil survey of interest is the one to use.



For purposes of developing resource management plans for a conservation district, ranch, farm or other unit, there 
are three types of data you might want depending on the situation. 

• One is a soil map showing the soil mapping units. 

• The second is to identify the soil mapping units that occur in your area of interest, identify which soil taxonomic 
units are included in each mapping unit, and to obtain estimates of the acreage of each mapping unit. 

• The third is to obtain information on the properties of each soil taxonomic unit in your area of interest. 



There are several different sources of soil maps and descriptions available. Each of these will be described here. 

Depending on your needs some may be more useful and/or convenient than others. The status of soil surveys is 
shown on the following map. The following map and list accompanying it show the number of each soil survey in 
Arizona. Note that soil surveys are national forest lands are not included in the SSURGO data base and soil surveys 
on national forest lands are not available through the Cooperative Soil Survey. 

The map and list are dated 2011 and may not reflect some recent additions and/or revisions of soil surveys – these 
can be found online.







Hard Copy Soil Survey Reports

Earlier soil surveys were produced in a printed report which could be obtained from the NRCS. These reports 
described the general characteristics of the survey area, the soil taxonomic units (series), soil mapping units, 
and gave extensive tables of characteristics of each soil or mapping unit, such as vegetation, chemical and 
physical properties, suitability for various uses, etc. They also contained paper maps of the entire survey area.

On rangelands, these were usually 1:24000 scale maps on black and white aerial photo base. Most of these 
older surveys have been digitized and are now available online. There are still some hard copies in some of the 
NRCS offices which you might be able to obtain or borrow if needed. 

The main advantage of these old surveys is the maps that you can take to the field with you to help identify the 
mapping unit you are in. You can even draw on them if you want. These maps can be obtained online of course 
through the AACD ConserveAZ Portal, Web Soil Survey, Soil Web, or Google Earth (as described below) which is 
much easier than dealing with paper maps. But sometimes it is useful, especially when planning specific 
projects to have an actual paper map to work with. 





The Web Soil Survey (https://websoilsurvey.nrcs.usda.gov/app/) is the most complete source for all kinds of soil 
maps and data. It is easy to learn how to use with the tutorials and explanations that can be found on the 
website. Another training tool can be found on the AACD website.

There is no need to go into detail on how to access and use this website because it does a good job of explaining 
this itself. So only a few things will be pointed out here.



This is the home page for WSS. You can access 
other data directly from this page. For example:

1. You can find a list of all current soil surveys 
by state under “Archived Soil Surveys”.

2. You can find a description of each 
recognized soil series (taxonomic unit) if 
you know the name of it.



Areas of Interest

To obtain soil maps and other information about soils for a particular area, it is necessary to designate 
an Area of Interest (AOI) in WSS. There are several ways to do it.

1. You can draw a rectangle that includes your planning area directly on the map, or you can form an 
irregular polygon that follows the boundary of your planning area.

2. You can import a shapefile (GIS) that has the boundaries of the area you are interested in.

3. You can select an entire soil survey from a list on the website that contains all or part of your area 
of interest.

The first two methods are better because they restrict the map and data produced to your planning 
area. However, there is a limit of 100,000 acres for this approach, so it may not be useful for District 
wide or watershed level AOIs.

The third method can cover larger areas, but they may not match your planning area, i.e. there may 
be parts of your planning area in more than one soil survey.



Soil map of a soil survey in the Tombstone area. This survey covers over 1.5 million acres. The soil mapping units are listed by 
number and name in the legend to the left. The acreage of each is given and the percentage of the survey area that each 
makes up. You can print out the map and it has general information for each soil mapping unit. At this scale the map is difficult 
to interpret because there are so many mapping units that it is impossible to label each or have a different color for each.



For each mapping unit, there 
are several kinds of 
information available. 
“Suitablities and Limitations” 
refers to interpretations of 
soil attributes for specific 
uses or management. 
Selecting one of the 
categories produces a 
dropdown list as shown here 
for “land management”. The 
suitability selected is 
“Mechanical Treatment, 
Shredder.” You can get a 
description of how the soil is 
rated for this purpose and 
produce a map of the rating 
for each soil mapping unit.



This slide shows the rating for Mechanical 
Treatment, Shredding for each soil mapping unit 
in the survey area. Each SMU is rated as Well 
Suited, Moderately Suited, Poorly Suited, or 
Unrated for this practice. The rating is based 
mainly on slope and surface rock cover.

The area circled in yellow shows that SMR 108 
McCallister – Stronghold complex is well suited. 
This rating is for the McCallister soil, because it 
is the dominant soil series in the SMU. The 
Stronghold soil may or may not be well suited. 
The rating can also be applied to the component 
which is “most limiting” if desired.



The menu above shows categories of soil characteristics that can be 
rated for each soil mapping unit in your AOI. For example, under Soil 
Chemical Properties there will be dropdown list of such things a 
cation exchange capacity, etc.

The menu at right 
shows the list of 
interpretations 
related to land 
management that can 
be assigned to each 
soil mapping unit and 
mapped with 
acreages in your AOI.



Soil Web

Soil Web is an app that you can download on your cell phone – depending on which brand and model it is. This app 
was developed by the University of California at Davis for the NRCS. It can be downloaded in the app store on your 
phone. https://apps.apple.com/us/app/soilweb/id354911787

The app uses the GPS capability of your phone to identify where you are and how the soil mapping unit at your 
location is classified. 

It is a very useful tool for anyone that is doing field work, providing you have a phone signal. 

This app can tell you which soil series are found in the mapping unit you are standing on in the field, but you must 
verify which soil series or other component you are actually on by field observations, including possibly digging a 
pit.

https://apps.apple.com/us/app/soilweb/id354911787


When you open the Soll 
Web app in the field you 
will see the page at the 
left. Selecting “get soil 
data” will produce the 
screen at the right which 
is the name and profile 
profile of the soil series in 
the soil mapping unit you 
are located in. It also 
shows the estimated 
percentage of each soil 
series in the mapping 
unit.



Selecting the Mc Callister Series on the 
screen show on the previous slide will 
bring up a complete description of this soil 
series. The picture at left shows a portion 
of this description. By scrolling down, more 
information will be found, including some 
information on vegetation. 

Previous versions of Soil Web also showed 
ecological site information, but this is not 
included in the current version.



Google Earth

Google Earth is another source of information about soils. Google Earth has a SoilWeb interface that is linked to the 
NRCS soils data base. You can add this app to your Google Earth by going to the UC Davis website and downloading 
it. https://casoilresource.lawr.ucdavis.edu/soilweb-apps/

Google Earth shows two levels of soil mapping. One is the general soil map which is used a broader scales and is 
linked to the USDA STATSGO data base. The other is the more detailed mapping used in standard soil surveys and 
linked to SSURGO data base. These maps show up at different zoom levels in Google Earth. By clicking on a mapping 
unit, you get a pop up that identifies the mapping unit and its components with diagrams of the soil profiles. From 
that you can also link to the extensive information on the soils in that mapping unit. You can print the Google Earth 
Maps also.

Google Earth also provides a link to the ecological site description with lists of plant species and production 
expected on that ecological site.

https://casoilresource.lawr.ucdavis.edu/soilweb-apps/


This shows 
the Google 
Earth home 
page with 
the Soil 
Web app 
circled in 
yellow.



For large areas a 
general soil map can 
be prepared – white 
lines. This level of 
mapping just defines 
broad areas of 
complexes of soils. It 
may be useful in some 
planning involving a 
large area, i.e., 
MLRAs. Counties, 
Conservation Districts, 
watersheds, etc. but 
does not provide very 
specific data for 
planning.



Clicking on one of the 
mapping units shown on the 
previous slide produces a 
pop up that identifies the 
major soil series within the 
mapping unit.



At a larger scale (zoom 
level) the mapping units 
are delimited by yellow 
lines and correspond to 
the standard soil survey 
delineations. The pop-up 
show which soil series 
are contained within 
each mapping unit. 
Selecting the blue 
headings will provide 
more information about 
these soils.

This mapping unit occurs 
within the general 
mapping unit shown on 
the previous slides but 
only makes up a small 
portion – these soils are 
not even mentioned in 
the pop up for the 
general map.



A map can be printed using 
Google Earth. This map can 
also have any waypoints, 
property boundaries, roads 
or other information which 
you have put on the map 
using Google Earth.



ConserveAZ Portal

The AACD ConserveAZ Portal has a section on soils with several layers. You can produce a map and 
download a report on these layers for any priority areas (AOI) you choose, e.g., a conservation 
district, a watershed, or any area you draw on the map. The soils section contains a layer which will 
produce a soil map of the entire AOI and will produce a report showing the acreage of each soil 
mapping unit in the AOI. It will also provide maps of some other soil features such as factors 
related to soil erosion, soil moisture holding capacity, etc. The information in the Portal will allow 
you to identify the soil mapping units in your AOI and to get some data on their characteristics. The 
main advantage to this is that the soils information will apply to the same AOI that you are using for 
other attributes, such as land ownership, vegetation, and other attributes. Some of the other 
sources described above may not have the information in a form that you can relate directly to 
your AOI. So, it is suggested that you start with the ConserveAZ Portal to identify the soil mapping 
units and relative importance of each within your AOI, then search for more detailed information 
on the important soils from other sources.(See Technical References beginning with a “B” for more 
information on how to use the Portal.)



The screenshot shows 
soil mapping units in 
the ConserveAZ Portal 
for the whole state of 
Arizona. The areas 
that appear to solid 
orange, or nearly so, 
are the areas where 
SSURGO certified soil 
surveys exist. They 
appear to be solid 
colors but would show 
individual mapping 
units at higher zoom 
levels. The blank areas 
are those where 
SSURGO certified soil 
surveys do not exist –
mostly on national 
forest lands. The 
nationals forests are 
covered by soil 
surveys but the data 
are not integrated into 
the NRCS system.



Soil map on 
ConserveAZ Portal. At 
an appropriate zoom 
level, the soil survey 
number and soil 
mapping unit number 
are shown on the map 
using the “identify” 
feature. The Name of 
the soil mapping unit 
is shown in the blue 
box at left. 

This feature can be 
used to identify the 
soil mapping unit 
number and the 
survey which includes 
it. These identifiers 
can then be used to 
obtain detailed soil 
information from WSS 
or the relevant soil 
survey document.



You can also print out a soil map of a 
priority area such as a ranch, watershed, 
conservation district or other planning 
area. The map to the right is of the 
Redington NRCD. 

The tables in the soil report will list the 
different soil surveys that cover the priority 
area (Redington) and give the acreage 
covered by each survey.

Another table will give the name and 
acreage of each soil mapping unit in the 
priority area. The screen shot at left shows 
a part of that table.

This map and tables will be in the Soil 
Report generated by the Portal and can be 
printed out for use in plans or other 
documents.



Advantages of Using the ConserveAZ Portal as a first step in identifying soil mapping units and surveys covering your 
priority area:

• A big advantage of using the ConserveAZ Portal for soil maps is that the map will match the boundaries of your 
planning area exactly even if the soil survey boundaries do not. 

• Also, there is no limit on the size of the priority area as there is in WSS, so you can make a map of a whole 
conservation district or watershed no matter what the size of it. As stated previously, a soil map for a large area 
may be hard to interpret due to its complexity, but the acreage figures generated may be useful.
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