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Patterns of residual nitrate
tend to be stable between years
due to influence of topography.
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Yield and Relief



Electrical conductivity



Electrical conductivity, EM-38
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Shallow Veris EC over topography, 
  Beach, ND, October, 2004



•Landsat 7 satellite pictures
•Aerial photos: Ektochrome color film.
•Good correlation, but need some ground truthing
•Consider crop development stage.

Remotely Sensed Images (RSI)



Satellite

Greenseeker sensor
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How do you How do you 
manage manage 
multiple multiple 
years of years of 
yield data?yield data?



Managing Managing 
multiple multiple 
yield data yield data 
using rank & using rank & 
frequencyfrequency

Assign rank:
1 if > average yield
0 if = average yield
-1 if < average yield

Assign rank for each year



Yield frequency 
result for 1994-2000

Yield Rank Sum
-4 - -2
-1 - 0
1 - 2
3 - 4



Soil survey
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Since soil series are often related to
landscape, and other soil attributes 
that divide a landscape into another
soil series (high lime, salts, etc.), 
can we use terrain modeling, layered
with satellite imagery and/or 
another easily obtained data set
and make an Order 1 survey from
our Order 2 knowledge base?





There are 2 ways to import data
into ArcView and manipulate them.

If you have x,y, z data (yield data,
EC data, elevation data, any kind of
sampling data), 
you must add the data as follows:
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Once you get a kriged interpolated
map, you can go at least two directions.
1. Use the “hydrology” toolbox to get

a watershed classified map. Save
as an image file. (I’ll show you in a
minute.)

2. Use another toolbox, such as a 
slope gradient model, to provide
more landscape information.



If you are unlucky enough to have data
that is in a different projection than
the ultimate output (degrees, but need
UTM coordinates), you need to do
more than ArcView alone can do.

Treat the odd projection as an image 
and register the UTM’s on the corners.



1. Save the odd projection file as a tif



.tiff

.img



2. Open the saved tif in Photoshop or
a similar program. Crop or enhance
as you see fit, then save as a tif.

This erases all vestiges of georeferencing.

Bring the image into ArcView using the
“add data” tool bar option.























Once all parameters for the slope
gradient model are completed, 
the slope gradient for the field will
be computed and plotted. 
Save the image created as a .img file.



If we decide to look at one data layer,
such as satellite imager, or relief, 
ArcView can classify alone.  X, Y, Z
data classifies well, imagery much less
so.

However, if we decide we want to 
merge or layer more than one data
set, ArcView is not good at that.
Erdas Imagine is much better, although
its blackbox approach bothers me.
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Hydrology and satellite image Slope gradient and satellite image



Beach, hydrology,
satellite

Beach, hydrology,
satellite, EC.
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Summary-

- I am using a modified PURC model
with elevation as both watershed,
and a structured slope gradient

- layers include aerial photography
and/or satellite imagery (Landsat)
and EC when available.



Results appear positive.

In some fields with small relief
differences or gradual fall, structured
relief interpretation software is
important.

Some sort of additional small-scale
data layer, such as EC, may be 
important to separate out small
inclusions.


