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Site-specific Climate-friendly Farming

Estimating Nitrogen Uptake From Space:
Prospects for Integration
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Motivation

* Nitrogen use efficiencies (NUE) * Improving NUE can:
- ranging from 10-80% on the field * Reduce losses of excess N

ca1e in the Palouse region (tuggins et al, 2010) to the environment
= ) Save farmers money by

optimizing inputs

/
120 kg/ha
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Motivation:

How do you manage what you can’t measure?




Patterns of crop N uptake vary across time and space.
How well can we map this?
What is driving these patterns?
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Methods: Research sites
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Methods: Research sites
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Leaf Area Index (LAI, m?/m?)

Leaf Nitrogen Concentration (%)
SPAD (Relative Leaf Chlorophyll)

Soil Inorganic N )
Soil Carbon ;‘%F
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Methods: Remote Sensing theory

How remote sensing instruments “see” How remote sensing instruments “see”

LiDAR, for
example

Recording
XYZ, intensity

Active instruments

Active Sensors




Methods: Remote Sensing theory

| chlorophyll
— absorption

water absoption

visible ‘near-infrared shortwave infrared

Plant pigments/nutrient concentration, water content,
and leaf area all impact how light is being reflected



The Satellite: RapidEye

* 5x5m pixel
resolution
« ~5-10day
revisit time
* Extensive
ground
validation
(Eitel et al.,
2008)
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Methods: Variable Rate N Application

Cook Farm 205\13 & 2014 Colfax Farm 2013
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Creating Maps of aboveground N
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Satellite prediction of aboveground Nitrogen
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Creating Maps of aboveground N

1. June 15. 2013
Spring Wheat _
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Aboveground N ~ NDRE*s/ope + intercept




Evaluating field-scale performance

N balance index = NDRE computed aboveground N

Potential explanations:

Improved internal drainage
Warmer soil temperatures
Early nutrient mineralization
Spurs growth rate and
development

More extensive root system
Greater water and N-use
efficiency

Fence line, farmed < 10 years
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July 15, 2013. Sprlng Wheat

July 6, 2014 Winter Wheat
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What we can do with this?

A Prospect for Integration using the Soil Moisture Routing Model
At the Colfax farm.
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a) What is driving the low N uptake rates in this relative high water zone?
b) What is driving the high N uptake rates in this relative low water zone?



Future Directions

Map of Residuals

_

Average N uptake

Limited N uptake
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RS in agriculture: Potential and limitations

According to a recent REACCH poll of PNW growers:

 43% of respondents reported that they don’t use
available precision agriculture technologies because
the equipment is too expensive
e 30% said the software is too expensive or requires
too much technical support or training
e 27% responded that it is too time consuming to

learn




RS in agriculture: Potential and limitations

 Make sure these technologies are giving us the
information we think they are
* Simple tech transfer to growers
* Field scale evaluation
* Provide growers with field scale data, and allow
their innovation to aid in their own management
* RS: Far from being a one-off solution
* Bottom up not top down
 QOthers?

v \"_\.:;)\'

w, 1D} December 11,

2y SN g
BRI



RS in agriculture: Potential and limitations
We need to be more upfront
about our limitations.

Because our fields look more like this... Than this.




Conclusions:

Satellite Imagery can be used to estimate
spatially and temporally explicit crop N uptake.
An interdisciplinary approach could lead to a
more process-based understanding of the
drivers of N uptake from space.

We need to be aware of our limitations.
 What about all of the things we can’t model?

There is a lot of work to be done.
Thanks for listening!




