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Value of Satellite Imagery 

Satellite Imagery

Applications In Agriculture (In-Season Management) 

Case Study, example

Summary



How much information can I collect 
on my farm?
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Yield maps

~ 650 Kb ~ 600 Kb ~ 600 Kb

~ some Mb to Gb ~ some Mb

Soil sensors (e.g Veris) Proximal sensors (e.g N-sensor)

Drones with multispec. camerasDrones with multispec. cameras Satellites



Remote Sensing (e.g. satellite)

- Integration of digital Ag layers and development of tools.
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Satellite data 
used to 
forecast yields

Landsat 5 (30 
m) launched



Value of Satellite Imagery
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“Remote sensing utilizing drones is very labor intensive at the 
moment, and that’s not likely to change in the near future”



Satellite Imagery “101”
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Temporal Resolution indicates the frequency (time interval) for obtaining 
imagery from the same point.

Spatial Resolution refers to the level of detail visible in an image: the smaller 
the area by each pixel, the greater the details that can be captured.

Spectral Resolution denotes to the number and width of the spectral bands in a 
sensor. The narrower these bands, the higher the spectral resolution.



Satellite Imagery “101”
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Different options for different scales

MODIS – 250m - 1 day 

Proba-V – 100m - 1 day 

Landsat 8 – 30m   16 day 

Sentinel 2 – 10m - 5 day 

MODIS – 250m Proba-V – 100m Landsat 8 – 30m Sentinel 2 – 10m 

FREE OPTIONS
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Satellite Imagery “101”
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Applications for satellite imagery
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Applications of Satellite Imagery
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• Seasonal (within a season) and temporal (across seasons) monitoring of crop 
vegetation (evaluating stress factors such as drought, heat, nutrient deficiency, 
etc.).

• Crop scouting, sampling and field trips according to the field dimensions and 
the potential targets.

• Forecasting yields at varying scales: county, regional, & state.

• Site-Specific Management (SSM) using prescription maps to variable seeding 
rate/fertilization, depending on differences in environments.

• Environmental impact assessment, fires, floods, to tracking potential changes in 
land use, and the status of the fields.



Seasonal crop vegetation status, 
same crop same year
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June 2017

July 2017

Sentinel 2017

August 2017



Same field, 
different years
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Summer 2013

Summer 2014

Summer 2016

Landsat 8 



Temporal changes, Looking into NEW LAND (example CRP land)



”Real-time” Crop Progress Reports

Proba-V images NDVI early season



Crop identification
SALINE COUNTY

Soybean and corn area 
quantification via satellite imagery

Year-based phenology and spectral 
response by crop type
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Crop classification
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250 m RESOLUTION

MODIS – NDVI and EVI

Machine Learning



Crop classification
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Observed - CDL Satellite classification

Overall accuracy : 89%

Users accuracy
Corn: 92%
Soybean:95%

Other
Corn
Soybean

 Landsat 5
 Landsat 7
 Landsat 8
 Elevation
 Slope
 SAR

30 m RESOLUTION



Area estimation

Corn field location in
Iowa 2017

Number of pixel classified 
as corn positively 
correlated with planted 
area



Yield forecast at regional level
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Satellite derived yieldUSDA corn yield

July 11 July 19 July 27 August 04 August 12 August 20



Yield forecast at field level
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+



Management zones delineation
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Management zones based 
on 8 years of yield map

Management zones based 
on 8 years satellite data

r = 0.72
P < 0.01

Zone 1
Zone 2
Zone 3
Zone 4

Landsat 5, 7 and 8 using 
Green Chlorophyll index -
GCVI



Yield forecast, mid-season satellite imagery in corn and 
harvest yield monitor information
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Observed 
Yield

Predicted 
Yield

Observed 
Yield

Predicted 
Yield



Use of Satellite Imagery for On-Farm 
Research: Interpretation
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CURVILINEAR 
response HIGHER 
EOSR, increasing 
with yields

FLAT response
LOWER Econ. 
Opt. Seeding 
Rate (EOSR)

AOSR: Agronomically Opt. Seeding Rate
EOSR: Economically Opt. Seeding Rate
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On-Farm
Research 

+ 
Precision 
Ag Tools 

+
Site-specific 

management = 
more $$$



#

NEW PUBLICATION

https://www.bookstore.ksre.ksu.edu/pubs/MF3398.pdf

https://www.bookstore.ksre.ksu.edu/pubs/MF3398.pdf
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ciampitti@ksu.edu @ksucrops

Thank you! 
Dr. Ignacio Ciampitti

Farming Systems, Associate Professor
Department of Agronomy, Kansas State University 

@ksucrops



Cover 
Crop 

Investment

Gretchen Sassenrath
Lonnie Mengarelli



Crop production: rotation of 
corn/winter wheat/soybeans



Animal production: cow/calf 
on pasture



Buckley et al., 2010, Effect of tillage on the hydrology of a claypan soil in 
Kansas. SSSAJ, 74:2109-2119
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0.6% slope
> 35 inches rain/year



0 – 3”
3 – 6”
6 – 12”
12 – 18”



0 – 3”
3 – 6”
6 – 12”
12 – 18”



1992
Google Earth



8679 Dennis SL
8775 Kenoma SL
8853 Olpe-Dennis Cplx
8863 Parsons SL

Web Soil Survey
http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm



Digital 
Elevation 

m

~1% slope



Soil Electrical 
Conductivity

µS/cm



2015
Wheat
bu/ac



2015
Beans
bu/ac



2015
Wheat
bu/ac

Select 6 acre area
Avg yield: 32 bu/ac
Compared to field 
average of 41.5

Take out of production 
and use to build soil



2017
Wheat
bu/ac

Planted strips of 
cover crops: oats and 
tillage radish



2017
Wheat
bu/ac

Cover crop strips



2017
Wheat
bu/ac

Wheat Crop Strips



2017
Soybeans

bu/ac











Making 
it pay



Soybean Cost Return Budget in Southeast Kansas

https://www.bookstore.ksre.ksu.edu/pubs/MF994.pdf



Item Cover 
Crop

Soybeans Wheat

Seed $28.00 $51.00 $21.60

Herbicide $7.76 $4.48

Insect/Fungicide $6.69

Fertilizer $15.77 $45.39

Machinery 15.11* $76.39 $87.11

Miscellaneous $67.13 $79.76

Total $43.11 $218.05 $245.03

Per Acre Production Costs

Production information from Cost-Return Budgets 
for Southeast Kansas, Kansas State University
*Planting costs



2017
Wheat Production

Field 
production:

3,095 bu
74.73 acres

Avg: 42.7 bu/ac
$18,311 cost

3,095 bu
$4.875/bu

Income:
$15,088

Net:
-$3,223



North east corner
production:

37.4 bu/acre average
6.7 acres

Would have given 251 bu
$1642 cost for wheat

Vs. $289 for cover crop

2017
Wheat Production

251 bu x $4.875/bu = $1,224
Net return: -$418

Cover crops: -$289



Making 
it pay

Gross Return -
(yield bu/ac  x price $/bu)

Net Profit, $/ac

- Cost of Inputs, $/ac



Cover crop, 2017 Wheat, 2017
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Yield
Bu/ac

Income
$/acre*

Net Return
$/acre**

Field 
Average

35.5 $302.46 $84.41

Cover Crop 
Area

36.4 $310.13 $92.08

No-Cover 
Crop Area

35.0 $298.20 $80.15

*$8.52/bu
**$218.05/acre

Soybean 
production
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Cover Crop 
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No-Cover 
Crop Area
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Yield
Bu/ac

Income
$/acre*

Net Return
$/acre**

Field 
Average

35.5 $302.46 $84.41

Cover Crop 
Area

36.4 $310.13 $92.08

Wheat 
Area

35.0 $298.20 $80.15

*$8.52/bu
**$218.05/acre

Soybean 
production



2017
Soybeans

bu/ac



Input 
Costs

Income Net 
Return

Wheat Wheat $245.03 $182.33 -$62.70
Cover 
Crop

$  43.11 $   0.00 -$43.11

Soybean Wheat $218.05 $298.20 $80.15
Cover 
Crop

$218.05 $310.13 $92.08

Wheat/
Soybean

No 
Cover 
Crop 

$463.08 $480.53 $17.45

Cover 
Crop

$261.16 $310.13 $48.97
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Input 
Costs

Income Net 
Return

Wheat Wheat $245.03 $182.33 -$62.70
Cover 
Crop

$  43.11 $   0.00 -$43.11

Soybean Wheat $218.05 $298.20 $80.15
Cover 
Crop

$218.05 $310.13 $92.08

Wheat/
Soybean

Wheat $463.08 $480.53 $17.45

Cover 
Crop

$261.16 $310.13 $48.97

$31.52/acre net return more 
with cover crops than with wheat



Profit/
Loss
$/ac



2018
Corn
bu/ac
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ciampitti@ksu.edu @ksucrops

Questions?

Dr. Ignacio Ciampitti
Farming Systems, Associate Professor

Department of Agronomy, Kansas State University 

@ksucrops

Dr. Gretchen Sassenrath
Crop Production Agronomist

Southeast Research and Extension, Kansas State University, 
Parsons, KS 

gsassenrath@ksu.edu
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