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Motivation

ÅNitrogen use efficiencies (NUE) 
ranging from 10-80% on the field 
scale in the Palouse region (Huggins et al., 2010)

Å Improving NUE can:
ÅReduce losses of excess N 

to the environment
ÅSave farmers money by 

optimizing inputs
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Motivation:
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Satellite derived N Uptake

Patterns of crop N uptakevary across time and space.

How well can we map this?
What is driving these patterns?
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Site-Specific Climate Friendly Farming Team

Grad students and post-docs



E. Brooks
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Automated measurements Manual measurements

Leaf Area Index (LAI, m2/m2)
Leaf Nitrogen Concentration (%)
SPAD (Relative Leaf Chlorophyll)
Soil Inorganic N
Soil  Carbon
Bulk Density etc.

Soil moisture/temp/ec Weather station

Satellite
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Methods: Remote Sensing theory



Methods: Remote Sensing theory



Normalized Difference Red Edge Index (NDRE)= ŃIR ς́ Red-Edge
ŃIR + ́Red-Edge

BlackBridgeAG
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Å 5 x 5 m pixel 
resolution

Å ~5-10 day 
revisit time
Å Extensive 

ground 
validation 
(Eitel et al., 

2008)
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Cook Farm 2013 & 2014 Colfax Farm 2013
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Leland Farm. Spring Wheat. 2013.
LǘΩǎ ǘƻǳƎƘΦ

In-season harvest
for satellite validation
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Leland Farm. June 15. 2013
Spring Wheat

RGB Satellite Image

Aboveground N (kg/ha)

@ Peak Biomass

Aboveground N ~ NDRE*slope + intercept
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