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Irrigated Agriculture in Nebraska

e Agriculture plays a pivotal role in Nebraska
economy

 Nebraska ranks 1st in irrigated acres

Top 5 Irrigation States
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Irrigated/Non-irrigated Farmland

e |rrigated Farmland
- lrrigation meets the crop needs when lack of rain during
the growing season

 Non-lrrigated Farmland
- Only rain-fed crops
- Susceptible to drought
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Impacts of Irrigation

e Managing Impacts of Irrigation

Density of Active Registered Irrigation Wells - December 2014




Project Goals

 To develop a scientifically defensible and cost-
effective technique for classifying irrigated and

non-irrigated farmland using remote sensing
techniques
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Methods

e Data

- Landsat Remote Sensing Imagery

o[ Stage 1
- Development of irrigated land area based on pixel-based
classification

o[ Stage 2

- Development of irrigated land area using object-
oriented classification

e Stage 3

- Automate the entire process




Study Area

Holdrege Station

Grand Island Station

P29-R32




Methods—Pixel-based Classification

 Normalized Difference Vegetation Index (NDVI)
Popular vegetation and irrigation monitoring tool

e Greenness Index (Gl)
Sensitive to soil moisture stress than NDVI

e Evaporative fraction (ETRF)

- Indicating water stress; more responsive than NDVI
- Surface Energy Balance System (SEBS)



Methods—Pixel-based Classification
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Methods—Object-oriented Classification

 Recently developed classification method working
on image objects rather than pixels

e What is object?

- A cluster of adjacent pixels with similar spectral values

Feature View

- Can be linked with real ground objects

- Allows a rich collection of descriptors oo

= Such as texture, color, shape, topology P e
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Methods—Object-oriented Classification

 Image segmentation
- Grouping pixels into objects!
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Results—Pixel-based Classification
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Results—Pixel-based Classification

e Verification with USDA NASS irrigated acres
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Results—Object-oriented Classification
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Discussion
ET is an important component for differentiating
spectral signature of irrigated/non-irrigated fields
even during the wet year (2014)

The pixel-based classification can produce results
comparable with NASS county data

The object-oriented approach can help refine the
results and automate the work flow

The method and results can help improve water
resource decision making



Discussion
e Limitation
- Assuming the NASS county-level irrigated acres are
‘accurate’

- The spatial distribution of ground truth was limited by the
accessibility of field crews and funding
- Cloud and scan-line gaps are interpolated
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Future Work

e Comparing pixel-based and object-oriented
classification results for each county

e Calibrating with better ground-truth data

e Building an automated work flow
-  Combining two methods into one

e Auxiliary data can be used for refinement



Summary

* This study shows the advantages of remote

sensing techniques for estimating irrigated and
non-irrigated fields

e Better decisions on water resource management
can be made with this method

 More work will be done to integrate and
automate the entire work flow
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