Tutorial: Development of a Soil Map
Created by Jonathan Zhan

This instructional manual will develop a soil map
underlain by a satellite image. Key points that will
be covered include:
e Extracting and georeferencing the satellite
image
¢ Downloading the soil map from the Web
Soil survey
e Adding the soil names to the soil map
attribute table,
¢ Differentiating the soil polygons based on
map unit symbols
e Calculating the area of each soil polygon in
acres.
e Labeling the soil polygons with the soil
name and polygon area.
e Prepare and present a final map

Tools Used:

¢ http://websoilsurvey.sc.egov.usda.gov/App/
HomePage.htm

e MapWindow GIS Version: 4.8.6

¢ Google Earth

e Lab 04 Doc File containing Coordinates for
field markers.

e Converter to calculate squared meters to
acres.

e Snipping Tool
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Sticky Note
100% Well done. 


Step 1: Go to
http://websoilsurvey.sc.egov.usda.gov/App/Hom
ePage.htm

Using Google Chrome or Internet Explorer

Step 2: Start the WSS (Web Soil Survey)

The simple yet powerful way
to access and use soil data.

Step 3: Select “Latitude and Longitude” under

\riew| @ Quick Navigation, and input the Local Origin
Points provided in the Lab04 Doc File.

Latitude, Longitude | 40 083703, -88.223664

Display location [

marker
\riewl
Step 4: Zoom in to the field generated, to narrow
R aoel |« |8l &= =l FE®E® in on the area desired.

View Extent | Contiguous U.S

v | Scale||(not to scale) ¥

u

4 O mEEENEEEEE 1000 ft
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Step 5: Using the AOI Tool (Area of Interest),

%%{ﬂnj@g—‘iﬂfﬂﬁ —'E”mj o - mEa trace out the general area desired to calculate the

total area of.

Champaign

Step 6: After tracing out the shape, double click
the starting position and the AOI will be
generated

Chiampaign

Step 7: Switch to the "Download Soils Data” and
click on the Create Download Link at the bottom
right hand corner

i of Soil Survey Gaographic (SSURGO) Database

bis], template database, snd FGOC metsdata

Create Duvwnload Link]

Step 8: A Download Link will be created. Right
Click the file, Select "Save Target As”, then save
as a Zip File.

Survey Geographic (SSURGO) Database

ata (if available), template database, and FGDC metadata

aphic WGS84

Creating Soils Data
Download Package for your
AOL..

AOI (SSURGO)

.019)

somplete

19, Sep 23, 2014
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0 MapWindow GIS *
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-
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2l & h
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Clear Layers

e

Step 9: Extract the Zip File

Step 10: Open up MapWindow GIS Version:
4.8.6

Step 11: Select “Layer” on the menu bar, and
choose to “Add a Layer”.

Layes [ Td
] I
5|

Chans propenties
Attrbute Toble
Shapefile categaries
Symbology manager.
®  Relsbel Shopefile

g

%  Build query
Clear Selected Shape:

% Properties

Breview Map Bx

[ 6Cs WE5.1984 | Lok 40087 Long: 8223
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- =27 step 12: Select the Soil_Map file downloaded

QQV\ « Downloads » LabO4 » Labld » SoilMap » spata - [ 43 | carch spatial A A m[:;‘i Jenty 5 ea rller from the Web So” Survey Sitel and Choose
oot it . e | TN “soilmu_a_aoi.shp”.

2/10/201512:25PM  SHP File
2/10/201512:25PM  SHP File . .
Note: Path: Lab04/Soil_Map/spatial
2/10/201512:25PM  SHP File -
2/10/201512:25PM  SHP File
2/10/201512:25PM  SHP File

8 Computer
&, osDisk (C)
&8 apps (Macf-class = ¢ [ 1, F

File name:  soilmu_a_aoi.shp ~  |All supported formats ("shp;™.e «
o o [ o
GCS,WGS,IQEA | Lat: 0.000 Long: 0.000 1:1768
" 44 MapWindow GIS * - [ESSEER ™) . . .
e o s T s T E Step 13: Now that “soilmu_a_aoi.shp” is added
Lms=El EEE R 2 k8 | tothelegend, select it in the Data Layers Menu,
: s A maw o S o by right clicking and selecting “Properties”.
\
L™ 7 |
| eters.
3\ }ocs_wcs_x»—i’f—w 1:3608
Loy propertes:soimu.a.cc =< step 14: Switch over to the categories tab.
General | Mode | fopearnce | Catesores | obela | Crat | Vabity Select "MUSYM"” as the field. Make sure “Unique
Fields Classffication Color scheme . .
AREAS TUBOL o - ‘ o e Values” is ticked. Then proceed to change the
egonies |/ [: .
N — b [ o | colour scheme followed by pressing “Generate”.
ér:iiﬂna‘rzne Categories
#res_fores Stle  Name i
[ Unclassfied
(B )
0 15en
I z06n
I s

b ]
e ______—=____
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) MapWindow GIS * - - -—
Layer View Bookmarks Plug-ins Kml Shapelfarth ShapefileEditor Path Analyzer LidarReader Help
@ &= L [r 0

Select Deselect Measure Identify

o m [ 6 B L
New Open Save Print Settings & Add Remove Clear | Symbology Categories Query Properties Table

22l ] 2 & E el s s | @
Out Extent Selected Previous Mext Layer 3D View
Legend (%%
Layers

=¥ L7 Data Layers

B soilmu_a_aoi )
=

Categories
[ 128
[ 15
[ 208
B se5

Preview Map 2 x

New Inset Add Remove Copy Paste Merge Erase Erase beneath E

200

[3] 6CS_WGS_1984 » | Lat: 40.087 Long: -88.222

r
+) MapWindow GIS *

Project  Layer View Bookmarks Plug-ins  Kml Shape2farth  Shapefile Editor  Path

a s 9 o = Ip L] By &

- - L
MNew Open Save Print Settings ° Add Remove Clear | Symbology Categories Query Proj

¢ L= ] ¢ Ne + + -
RS T TR
Pan | In | Out Extent Selected Previous Next Layer

3D View : Mew Insert Add Remoy
Legend 1 X
Layers | Toolbox
# " Assign Projection to Shapefih »
g Identify Projection
-4 Projection Viewer |E|
" Reproject Shapefile i

=I-. Vector Operations
=-{Zr Standard

i~ 3D vectorto 20 vector
“ Aggregate shapes
* Buffer Shapes

¥ ad Calculate Polygon Areas|
M Create Centroids S
Ll [ ]

ICalculate Polygon Areas

(Calculates area of polygons in the shapefile

Preview Map 1 x

GCS_WG5_1984 = | Lat: 40.086 Long: -88.226

Step 15: Make sure to Apply Changes, and press
\\OKII'

Step 16: Switch tabs on the Legend over to
“ToolBox”, and choose to “Calculate Polygon
Areas”
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B o P le£3s/ Step 17: Name the New Field as “Area_m2” and
= then click “Calculate”.

This tool will calculate the area of each palygon in the given palygon
shapefile, storing the area in the specified field.

Shapefile in which to Calculate Polygon Areas:
@ Use aloaded layer
soilmu_a_aoi -
) Use an extemal file.. Ll
Field to store areas in:

) Update {ovenwrite) an existing fisld
AREASYMBOL -

@ Use anew field called: | Area_m2|

Shapefile Units: Decimal Degrees -

Area Units: Meters Squared -

Calculate ][ Close ]

e mnmemsl step 18: Afterwards, choose “Table” on the
2 | oty camse i tat] s oot i, 4| TOOIDAF ON top.
£ & el N D |
! \
o+ Add Field —-zE | Step 19: With the Attribute Table Editor open,
Select “Edit” then “Add Field”. A new window
Mame: Soil_Mame should popup and then proceed to fill out the
boxes as described:
Type: String -
Name: Soil_Name
Width: 20 s Type: String

Width: 20
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= Awibute Table Edvor -soimu 2 581500 (NI = step 20: Proceed back to the WebSoilSurvey

Edit View Selection Tools H H A\ H ”
SHAPE_ID | AREASYMB | SPATIALVER | MUSYM MUKEY Aream2 | Soil_Name Site, and switch over to the SOI_I Map” tab.
» [N 4 1544 247965 12246.83802 Flanagan Proceed to compare the Map Unit Symbols and
1 ILo19 4 2064 243007 11617.04652  Then ; ; ;
2 ILo19 4 1524 242963 66959.53782 DrurnDrner input the proper soil names back into the
3 ILo19 4 1544 247965 846822692 Flanagan Attribute Table Editor.
4 ILo19 4 568 242969 7660049726 Flanagan
5 ILo19 4 56E 242969 5528154477 Dana
3 ILo19 4 1524 242963 6548221655 Dana
7 ILo18 4 1524 242963 550.2485120 Drummer
* Apply Changes.

|

0 of & Selected
-_ﬁ_ Add Field [ Step 21: Next, select “Edit” and “Add Field"
again, but this time the new field will be added as
Mame: frea_Acres described:
Type: | Double v Name: Area_Acres
_ Type: Double
Width: 1o : Width: 10
Precision 3 z
| Cancel || 0K
Acres To Square Meters Conversion Step 22: Next, calculate how many squared

How many square meters in an acre?

meters are in an acre, to help with completing the
Acres to square meters area units conversion factor is 4046.85642. To find out how many square meters in .
acres, multiply by the factor or instead, use the converter below. Area Acres Fie | d .
1 Acre = 4046.85642 Square Meters

Acre is an imperial, US customary area unit. Mostly used for measuring land, in agriculture and forestry. The
abbreviation is "ac”.

Square meter (metre in british english) is a metric system area unit. The abbreviation is m? or "sqm”.

For sq meter to acre conversion, please go to 50 meter to acre
For other units of area conversion, please go to area CONversion

% o e e — I@E‘ai' Step 23: Next, select “Tools” in the Attribute
sure 0| o . a0 || Table Editor, and choose “Field Calculator Tool”
able: Fields unctions:  Help! A i ) ” .
. seErsTa0L = O em The “Destination Table Field:” should be switched
[+~ Booleans
: MuSTH o see | to“Area_Acres”.
n Area_m2 & Angles 1883
5 Soil_Name "_Sr'ﬁ“ﬂ'cs 1369
Area_Mcres ime ] . .
: - - Cther it The expression input should be:
7 (- Constants
& [Area_m2]/4046.86
Destination Table Field B
Area_Acres -] - Switch to String (Textual) Caleulator...
[Area_m2]/4046.86|
BIBE | =N
0 of 8 Selected
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= e T i« S50 = 258 Step 24: Press calculate after inputting the

Edit View Selection Tools

SHAPE_ID |AREASYMB |SPATIALVER MUSYM  |MUKEY  |Aeam? | Soil_Name |Area_Actes correct function for Area in Acres

3 [o] L0138 4 1544 242965 12246.89802 Flanagan 3026
1 o1 4 2064 243007 11617.04652  Thorp 28m
2 L0138 4 1524 242963 6695%.53782 Drummer 16.546
3 018 4 1844 242985 8846 872692 Flanagan 2186
4 018 4 568 242969 7660.049726  Flanagan 1.893 |
5 L0183 4 568 242989 5538154477 Dana 1.369
5 L0183 4 1524 242963 654.8771655 Dana 0.162
7 L0139 4 1524 242963 559.3485130 Drummer 0.138
*

0of 8 Selected
Label sy =% Step 25: Close out the Attribute Table Editor.
Preview Boresson |Font | Frame | Pastion [ Visbity | Sves | Next select “Layer” in the toolbar, then proceed
Exorasson to choosing “Label Style”
S— Dot sy s “Beves” _ _
SRS To customize the labs, the “"Expression” should be
inputted as:
?%gimgg [Soil_Name] +
A\SEANY A\ ”
Labels visible mHIﬁRW E] E] [Area_ACFeS] + + Acres
Sof Tame Seme
10 [2] Fontsize Area_Acres {Popad\;tmn?/rﬂ[)[h“thsnd "
Description
Transparency [Area] -the name of fisld
[ "ha" - string constart
Expression is corect Ok ][ Cancel ]
=T, ™ Step 26: After applying and pressing “Ok”, the

<.x.% B 2 Soil Map should now contain labels.

Onenar
L=

]
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Step 27: The labels can be rearranged to fix
alignment issues, but choosing the “Label Mover”
in the toolbar, and proceeding to move the labels
accordingly.

Dana.
1.369 Acres

Drummar
16545 Acres

Flanagan

3026 Acres.
Dana.
0.162 Acres
Drumener
013 Acres
»
2871 Acres JFansgin
Flanagan e
1893 Acres

& Gogie tarth

[ Fle Edit View Tools Add Help

Step 28: Next, Google Earth program should be
opened

Add Content

. — — - Step 29: Input “Fly to” location as Local Origin

S — points provided in the Lab 04 Doc file.

VI[3] 40083703, -88.223664

Add Content
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[&Boogie Earth

earct

© Temporary Places

POl 8Ty §

e )
wl -

e

% Primary Database
Borders and Labels

&

Search i) o < QJi &

;‘ Jop Leﬂr =

V1[5 40083703, 88223664 b

v Places
i 110 Sightzesing

¥ ¥ Bottom Left

VI ¥ Toplet

) & Center Right
& Temporary Places

| BT & J Eettom Lett

25 T
p703, -88:223664[F

Mview | cache | Touring | Navigation | General |

Step 30: Proceed by selecting the clock icon on
the toolbar, which allows for different time points
to be selected. Select the one that displays the
most accurate depiction of the field.

B1140.083703, -881223664

~ Step 31: To take note of the coordinates, add 3
pinpoints to the map. Label each pin point
accordingly.

L2l gtep 32: The original coordinates were given in

Decimal, Minutes, Seconds. To change Decimal,

Texture Colors Anisotropic Filtering Labels/Icon Size

() High Calor {16 bit)

Graphics Mode

Degrees; select “Tools” on the menubar, followed

@ Off © smal © OpenGL w . .
@ True Color (2150 © s ® roan ® Drecix by “Options. Then select to Show Lat/Long in
. - H A\ n”
Compress © High O Large I7) Use sofe mode Decimal Degrees. Apply and press “Ok
Shaow Lat/Long Show Elevation Fonts
@ Decmal Degrees @ Feet, Mies
() Degrees, Minutes, Seconds )
() Degrees, Decmal Minutes () Meters, Kilometers
) Universal Transverse Mercator
Terrain Quality
Lower 0 Higher
(faster) (slower)
Elevation Exaggeration: | 1 0.5-3)
Overview Map
Map Size: Small - i Large
Zoom Relation: |infinity 11 D Linfinity
Co JLos |
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ol S

T (1 o AT 1 » Tl s i o ; Step 33: Next, use the snipping tool to capture a
oumzer sweutne oo et ~=- 1 @ picture of the Google Earth Satellite Image. Save
O the picture file as .bmp into the Lab 04 folder.
. e
| Tutorial_Template.doc 2/10/201512:25PM  Microsoft Word 9... T3KB

5 b

o Music

&) Pictures

B Videos

Rar

= JONATHAN (E:)

&2 apps (Macf-classfile:

&2 Classes (\acf-classf

€ Network

1 4 items

Cerend i Step 34: Switch back to MapWindows, and in the

Layers T"""”"S — “Toolbox” tab of the legend, Select “Georeference
+ Spatial Guery - Y/
J* Validate Shapefile an Image or Grid
{1 Overays

- Old tools

=-{Z Database Tools

, “ Export Shapefiles

E\l_}‘ Image Cperations

g Assign Projection to Images
-4 Reproject Images

“ Rectify Image to Worldfile
aster

*“ Assign Projection to Grids

“ Reproject Grids

* Change Grid Formats

* Create Grid Images

“ Resample Grids

* Merge Grids

* Clip Grid With Pohygon

:
* Generate a Contour Shapefile
* Change Modata Value

Georeference an Image or Grid

#
E-Z R

m

%N NN NN NN

1

= Georeference Image SRECEC

Step 35: Make sure to un-tick “Rectify such that
This tool enables georeferencing an image by specifying the location of three points on the image. . .
First, load an image into the map. Next, click three known points on the image no rth IS Stra | g ht U p .

Next. dlick the comesponding points on the MapWindow map fyou may need to load some reference data fis)
Lasty, cick Gieorsference.

Poirt 1 Foint 2
image Caordinates image Caordinates
X X
Y Y
Location of Point Location of Point
X Coord X Coord
Y Coord Y Coord
Poirt 3
Image Coordnates Rectify Such That
O Noth's Straight Up
X
Y Wamings
Location of Point
X Coord:
Load File
Y Coord
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= o | =leEs gtep 36: Select “Load File”, and load the BMP file
e e e e saved earlier using Snipping Tool. Then proceed
Lo kR S5 oS nemon s to zoom in to the 3 data points defined earlier on
‘ i Poirt 1 Point 2
nage Coorintes inage Coortes Google Earth. Selecting the center as the Image
X 13858 X 25089758928 . .
Y 1270433333333 Y 590.8410018626 Coordlnate POInt
Location of Point Location of Point
XCoord: | X Coord:
'Y Coord: Y Coord:
Poirt 3
fre ke I Nt ity
X 560.0263908956
Y 4153476313846 Wamings
Location of Point
yo '
Zoomin | [ ZoomOut | [ Pan | [[SelectPoits,
[ - - - = - o .
i Ceoererce e S I === gtep 37: Next, Input the X and Y Coordinates,
St bk s based on the Lab 04 Doc File.

Next, lick the comesponding points on the MapWindow map (you may need to load some reference data fist).
Lastly. cick Georeference.
Point 1 Point 2

g Conates rage Coomnates Point 1: Bottom Left Marker

X 13689 X .2790176153596

Y 1241833333333 Y 10.684031235537 POInt 2: Top Left Marker
Tl et g Point 3: Middle Right Marker

I X Coord: -88.223720 X Coord: -88.223720
Y Coord: 40.083655 Y Coord: 40.087326
l Poirt 3
X 559.7636506641
Y 415.0385049411 Wamings
Location of Point
X Coord: -88.219236
e
Zoomin | [ ZoomOu | [ Pan | [[SelectPoints |
-— — &=5d| step 38: After all coordinates are inputted, Press

Georeference, and “Ok” to the Success Window.

@3l Theimage has been georeferenced. Rectification was not necessary or
W not selected. The world file has been written.

=

— " "Step 39: Next, select “Layer” from the toolbar
- %« o < <=s a2 menu, followed by “Add Layer”. Add the
, Georeferenced BMP file that is located in Lab 04.
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~ Step 40: In the legend, rearrange the order of
the layers so that the newly inputted “lab04” file
is after the original “soilmu_a_aoi.shp” file

Step 41: Click each of the colours under
Freve A | [ Wecen “soilmu_a_aoi”, under the legend adjust the
Tanpareny | — | transparency of all 4 colours.
Filype

Color -

Show fill
Show outling

[T Vertices visible

Step 42: Finally, once each colour transparency
is adjusted, the underlying georeferenced satellite
image can be seen through the soil map.

The final image should display a satellite image,
with a transparent soil map overlaying it. The soil
map should display proper acreage, and
appropriate soil type.
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