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Challenges Facing Irrigated Agriculture
Haacker et al. 2015
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Growing Concerns
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Innovation!
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Center Pivot Uniformity

AI Modeling
to Identify 
Source of 

Non-
Uniformity

Boninsenha et al. (2023)
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Deep learning algorithm for flow meter recognition

Liu et al. (2023)
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Deep learning algorithm for flow meter recognition
Training and validating
• 2,000 images were used for training and 1,248 were used for testing

• 1190 images correctly recognized (95.35%)
• 46 images (3.69%) missing 1 digit
• 12 images (0.96%) missing multiple digits

• Good “add-on” device to convert a mechanical flow meter to a digital flow meter.

Some examples of correctly recognized images



Largest Fixed IoT Deployment in the World: 
The TPNRD Water Data Program WDP

OVER 300,000 acres and 100% of Irrigators



Collect – Automated Water Usage Measurements

Water Data Program
Irrigated Field

Well/Pump Flow Rate

FieldID: 2232
IrrigID: 123435BO
Cert_Acres: 136.162
…
WellID: 77354
Well_Status: A
Well_Use: I
Well_Pumprate: 900

Hours of Operation

FieldID: 2232
…
WellID: 77354
…
Elec_MBRSEP: 41116007
Elec_LOC: 1333304
Date: 06/20/2020
Elec_Hours: 17.05

Records 
Irrigation 
in AgHub

Twin Platte NRD – Water Data Program Overview

900 GPM 
X 

17.05 Hours 
=

0.02075 ft/acre
0.25 in/acre
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Extension Programming on Irrigation 
Water Management

More recent innovative and non-traditional 
research/extension programs that promote the 
adoption of more efficient Irrigation Water 
Management (IWM) across the continental U.S.

Programming Categories
• Competitions to promote efficiency
• Certificate programs
• On-farm research and demonstration
• Technology adoption infrastructure
• Urban water conservation
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Testing Ag Performance Solutions 
(TAPS)

• Experiential learning approach
• Each “Farm” represents 3,000 harvested acres on 

paper
• Competitors’ decisions imposed on three randomized 

plots through the growing season

Management decisions:
• Insurance Selection
• Nitrogen Management
• Hybrid and Seeding Rate
• Irrigation Management
• Crop Protection (e.g., insecticide)
• Marketing Grain
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Technology and Data Collection
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2021 Management Decisions (Nebraska)

Farm 1: 10.70"

Farm 2: 6.16"

Farm 4: 6.96"

Farm 5: 9.52"

Farm 6: 4.95"

Farm 7: 9.91"

Farm 8: 2.95"

Farm 10, 31, 32: 9.83"

Farm 11: 4.00"

Farm 12: 9.61"

Farm 13: 13.51"

Farm 14: 1.95"

Farm 15: 6.44"

Farm 16: 8.26"

Farm 17: 7.05"

Farm 18: 4.76"

Farm 19: 3.49"

Farm 20: 5.90"
Farm 21: 5.26"

Farm 22: 12.29"

Farm 23: 10.31"

Farm 24: 8.43"
Farm 25: 9.33"

Farm 26: 15.26"

Farm 27: 6.26"

Farm 28: 1.45"

Farm 29: 7.82"
Farm 30: 7.26"
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Irrigation Window



K-STATE RESEARCH AND EXTENSION

Irrigation Recommendation Window
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NRCS Multi-State Conservation Technical 
Agreement
• Five State Partnership

• KS, CO, NE, OK, and TX
• Duration: 5 Years

• Year 1: $3.88 million
• Objectives:

• Expand and improve TAPS and MI programs, ensuring high quality and 
fostering multi-state and inter-program exchange

• Support producer and broad ag sector learning about precision and 
advanced management tools, technologies, systems, and strategies within 
and across states

• Where appropriate and feasible, track resulting conservation efforts, and 
mindset and management shifts of TAPS and MI graduates

• Explore and/or test incentives and evaluate TAPS and MI participants’ 
interest and use

• Facilitate and streamline TAPS and MI data collection, management, 
processing, and use

• Leverage this partnership agreement to scale complementary work of TAPS 
and MI programs and successfully attract more public and private partners 
and funding for related study, research, and engagement

Source: 
https://www.arcgis.com/home/item.html?id=a727a4f6d5ab
4fc5b1683d32dee45f54
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Thank You!
Daran R. Rudnick, Ph.D.

Professor and Director of Sustainable Irrigation
Kansas State University Research and Extension

Department of Biological and Agricultural Engineering
Phone: (712) 204-6772, Email: drudnick@ksu.edu
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