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Stakeholder Identified Opportunities

 Regional Water Planning (groundwater models, reservoir storage)
 Water Rights Disputes (Legal finding-of-fact)

* Determining crop water requirements

* Assessing crop productivity and impacts of drought

* Prioritizing crop planting based in water limited years

* Guiding best practices in water, crop, and soil management

Project Goals

* Develop tools and assess NASA data products to refine information used
in water and nutrient management in irrigated systems

* Assess water saving irrigation systems
* Assess the ability of satellite-based ET mapping approaches to quantify ET

* Use long-term ET maps to identify persistent patterns in consumptive
water use
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Mapping Evapotranspiration

IDWR is responsible for the administration and management of Idaho waters which include the measurement and the
accounting of consumptive and non-consumptive uses of water. Evapotranspiration (ET) from Idaho's 3.4 million acres of
irrigated agriculture accounts for more than 95% of the consumptive use in the state.

IDWR and the University of Idaho worked from 2000 to 2005 under a NASA
grant to develop procedures to map ET from Landsat data and to apply the
ET data to water resource problems. The Mapping EvapoTranspiration using
high Resolution and Internalized Calibration (METRIC) energy balance model
was developed to compute and map ET using Landsat images. Landsat is
used because it is the only operational satellite that collects thermal data
and has a pixel size small enough to map individual agricultural fields.
Landsat thermal data are a critical part of the model and are needed to
compute the surface temperature required in ET computations. IDWR uses
Landsat-based evapotranspiration data in hydrology, water resources
planning, and water administration.

Manual analysis of single images as well as providing seasonal totals. L e S

Thermal images sharpen down to 30 m resolution. SCHSaRELETor Groplana 2o0e
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Semi-arid to arid climate

* Predominantly Irrigated
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Growing Dairy industry
Ground- and surface water




SA — Low
Elevation Spray

Study site-
Paired fields irrigated
with center pivots at
Ul’s CAFE Research Dairy




—

N

.

=

i

I




OPEN=T

Search Q - RasterView @  Field View

~—~
=
=T
®)
=
(O
o

Q.
wn
=
(O
—
=)
)

Q.
(18]
-
L
2
_IED
(4D}
w
=
L
40}
2
=
O
-
E
=
O

? About Crop Type

and Field Boundaries




Daily EToF @ MESA
[ [ |

| [

I
1
i +
1 1
* EC- forced closure
> ~ |8 day average (closed)
0.3 o . * o Unclosed Eddy Covariance
’ ° o| [--—-—-8 day average (uncl.)
0.6 ? # Sfﬁa% ------ +--0penET within field
o ! ' Ky
0.4 N a :-" ,ﬁi ® A
s o) o * ‘\ &-
02 e R Tl Al -
9 | | | | | | \ | | | | | | \ | | | \ | | |
> o) > > C - c — —~ —~ — —~ [eT] eTi] oo Qo Q Q. Q. Q.
T © (T © = = = - | =] = | > > o | = = - Q ¢} ] (]
= = = = m ™M m M m m ™M m ™M <{ <t <t <{ wv (2] wv (V]
O m [ay) ™~ oM (o) M~ < i [e0] LN o~ (o)) LN o (0))] \s) o (@) Xe] oNn
[an] Ll o o [an) i i o [av] [an] — o o [an] i il o &) (&3] (| o

Daily EToF @ LESA
I | I I I [ I [ [ I [ | [

* EC- forced closure
8 day average (closed)

o Unclosed Eddy Covariance
--—-—8 day average (uncl.)
------ +--0penET within field




Daily Reference ETo [mm/d] a-.Gridmet ET
(0]

10 | | |
o MESA ETO
| . LESA ETO

0 | | |
©1Jun ©1Jul ©1Aug

...... v Gridmet-LESA
...... @ Gr\idmet -ME SA |

+0.5
+0.0 3

&

-1.0




Total ET for entire season

Cumulative ET in MESA field [mm]
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Kev results from field measurements

* Eddy covariance energy budget closed by 87%, with more consistency
(higher R?) observed at MESA field.

e After correcting measured ET, EToF values measured by
eddy-covariance exceed OpenET ensemble during the irrigation
season.

 After irrigation stopped, OpenET overpredicted field measured EToF.

* Gridmet overpredicted reference ETo compared to field
measurement.

* Adjustments to actual ET (from corrections and calibration) exceed the
observed differences between the two irrigation systems.



Water Budget

Nearly identical
season total
applied water

Minimal differences
in actual ET

More water applied
than ET consumed
implies little to no
water stress

Greater soil
moisture storage
and wetter for a
longer period of
time in LESA vs
MESA
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Persistence patternsin ET

Open source tool for generating persistence pattern maps and guide variable rate management
* Shiny R (For just the CAFE Sites) https://cdeval.shinyapps.io/CAFE-ET-Persistence
* GeoServer (For entire Magic Valley): https://devalc.github.io/ETPersistence/

~— - . ~———
& - 4 4 -
; f \' ",“ v/ {
! iy . i A
A ] R’ A M ]
R by . - A - -
. : EL, Z S P, 4 ’
/ 4 & A
4 v / !

-Yellow regions: Statistically
significant larger ET (> 5%
difference)

- Purple regions:
Statistically significant
smaller ET (> 5% difference)

-0.05 P-value

-16 years of ET data
1984 to 2020



https://cdeval.shinyapps.io/CAFE-ET-Persistence/
https://devalc.github.io/ETPersistence/

Percent of field area exhibiting persistent ET patterns
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Crop
Elevation-difference

Elevation-min

Elevation-max

Total available water storage-max
Slope-max

Priority Date (Water Rights)
Slope-difference

Total available water storage-min

Slope-min

Total available water storage-difference
Organic matter content-difference

Silt content-min

Depth to bedrock-max

Silt content-difference

Organic matter content-min
Ksat-difference

Silt content-max

Feature importance of relevant
predictors of persistent patterns in ET
derived using Boruta feature
selection algorithm

Clay content-difference
Depth to bedrock-difference
Organic matter content-max
Clay content-max

Ksat-max

Max water diversion rate
Clay content-min

Ksat-min

Depth to bedrock-min

Irrigation source
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Partner Cooperation and Broader Impacts

*IDWR, Irrigation Districts, Water Resources Board, and Idaho
Dairyman’s Association are interested in continued use of mapping

products and

want more accuracy assessment of data products

*|daho Water Resources Board funded a S1M follow-up project for

ground-basec

validation of satellite ET mapping 2024-2027

*NRCS and Ida

no Department of Environmental Quality has expressed

interest in using persistence mapping tool to target and incentivize
variable rate management practices

* USDA Funded S55M project “Climate-Smart Commodities for Idaho:
A Public-Private-Tribal Partnership” at Ul, providing incentive

payments for

producers to implement climate smart practices
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Summary

* Overall OpenET showed noticeable overprediction after irrigation stopped
under dry canopy

* Observed bias when using GridMET data to estimate ETo

* Dynamic daily changes in ET were not captured by OpenET but seasonal
totals were close to observed

* No noticeable impact of irrigation system on ET however both crops were
well watered

o LESA field showed greater and longer wetting

* Persistent pattern mapping tool may be useful for identifying opportunities
for variable rate management

* LESA irrigated fields seem to be less sensitive to lodging



