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o Outline

®* Importance of water in the Western Great Plains

* Aspects of Spatio-Temporal variability for precision water
management

® Precision Irrigation and technology

® Innovative soil moisture sensing

®* Complexity of writing “dynamic” prescriptions for water
management



Agriculture... largest consumer of fresh water...
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3 Top U.S. Freshwater Use
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. | The 17 Western States

Source: USDA, Economic Research Service using USDA, National Agricultural Statistics
Service, 2012 Census of Agriculture.




https://www.ers.usda.gov/topics/farm-practices-management/irrigation-water-use.aspx

Source: USDA, Economic Research Service using USDA, National Agricultural Statistics
Service, 2012 Census of Agriculture, State data.

All other States, 21.2%

Nebraska
14.9%

1St

i > California
Wyoming, 2.6% — | 2nd 14.1%

Florida, 2.7% —
Oregon, 2.9%
Washington, 2.9%
Mississippi, 3.0%
Montana, 3.4%

Colorado, 4.5%
Kansas, 5.2%

Note: The 13 leading States (10 Western, and Arkansas, Mississippi, and Florida)
accounted for 78.8 percent of U.S. irrigated acres, including harvested cropland, pasture,
and other lands (but excluding horticulture under protection).


https://www.ers.usda.gov/topics/farm-practices-management/irrigation-water-use.aspx

How do we use water in Colorado?
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" V Multi-prong approach to Water management in the Western Great Plains.
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Five R’s of Precision Water Management

= Use of Right Input - \Water
= At the Right Time

= In the Right Amount

= At the Right Place

= In the Right Manner

managing spatial and temporal variability
In plant available water in farm-fields
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At tHAtitheregiopal scale At the field scale
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Precision Water Management

But this fleld
Ls flat!

Is there,spatial variability?
Silt caim°P 4

Silt loam




100% clay

%, System dating
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This fleld Ls not only flat,
it Ls one sotl type, anol one
sotl texture class!




Variable Rate Irrigation Pivot

 Water can be varied

* ateverynozzle Ieg‘“ \Odm

* for every 2° of pivot movement

360°
= 180° x 30nozzles

20

* =5400 water management zones

Technology is ahead of science
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Variable Rate Irrigation Pivot

Does it even make sense to apply different
rate of water in each zone / pixel?

How do we figure out how much water to
be applied in each zones / pixel?

How many zones are ideal for my field?
Do these zones change?

How much?

How often?

What about other parameters? )



https://www.reinke.com/uploads/5/9/4/2/59423143/zone-vri-edited_orig.png
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Variable rate irrigation Pivot

\. ——J * Can this approach save me any power?

::;' E== * Can this approach save me any water?

~ * Can this approach maintain my production?

=y g
L, " * Canthis approach increase my production?
& * Can this approach make me more money?

More questions than answers



Question. How do we figure out how much water to be applied in each zones / pixel?

H : &Answer We need to know how much moisture is in soil everywhere in the field

” This field is flat, has one
soll type, ano one sotl
texture class!




| much water to be applied in each zones / pixel?
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Probe readings

| 10.00-2.25

Moisture distribution at 1 500 ()
e 42" depth 3.01-3.50

e 3.51—4.00
Goooae e 4.01-4.51
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oration unding from federal agency
JanoiS.o-allowing us to develop
cheap (<S1) biodegradable
soil moisture sensors_,
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'Obj'ective 1 Approach
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* With ability
to override

ML = Machine Learning
Al = Artificial Intelligence 38
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s Summary

®* Water in the west is precious
® Agriculture continues to be the major consumer of fresh water
®* Increasing demand for water from municipalities

®* Many solutions to address the water challenge

® Precision water management (PWM) is one among many solutions

°* PWM is complex, we have the tools and technology

®* Technology is ahead of science and that is currently limiting our
capability to harness what it promises to deliver
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