How Satellite-based
Evapotranspiration (ET)
orecoN  will update Oregon’s

consumptive use data
“ National Water Use Worksho
k p

August 16®™ 2022

WATER RESOURCES
DEPARTMENT

Jordan Beamer, PhD, RG, CWRE
Hydrologist, Surface Water Hydrology

Technical Services Division



OREGON

N WATER O .
RESOURCES
e VETIVIEW

B
1. OWRD and water use data needs
2. Why satellite-based ET?
3. OWRD Statewide ET project
4. Other non-technical challenges
5. Q&A

8/16/2022 ,



RS

B VTN Hard to manage what you
RESOURCES
NS don’t measure

DEPARTMENT
Evapotranspiration (ET) Map from Harney
Basin — METRIC Model

Irrigated agriculture
largest user of water in
the state

*Limited records of
iIrrigation water use

*“Hard to manage what
you don’t measure”

*Need for updated and
accurate comprehensive
dataset — available to all

Lo
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*Estimates of actual ET and potential ET from irrigated fields

is used for:
* Groundwater Basin Studies
* Water Availability Analyses
* Place-Based Planning and Water Development Projects
* Water Rights

*Current estimates and approaches lack data and data quality

* Duty vs. actual diversion
* Potential ET vs. actual ET rates
* Permitted acreage vs. actual place of use and acreage

*OWRD needs a time series of actual ET for every
irrigated field in the state
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* OWRD other applications for satellite-based ET

* Updating water availability
* Support water rights transactions
* Monitoring climate change impacts

* Benefits others outside of the Department

e State and federal agencies
* Locally led planning including watershed councils, conservation groups,

irrigation districts, etc.
* Irrigators and consultants

* Learning from and collaborating with other
western states
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Oregon Statewide ET

*2020 Funding (USGS WUDR, OR HB 2018 and POP 110)
jump started remote sensing of ET in OR

*By late 2023, OWRD to partner with external ET
contractor to develop wall-to-wall, statewide datasets of:

*Mapped agricultural fields statewide

Satellite-based ET maps and field summaries 1985 to 2020

*Updated consumptive use from all irrigated fields and open water evaporation
from all major reservoirs

*Provided staff to establish the ET program at OWRD
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ET Funding and Program Development:
«2020 USGS WUDR Grant - Statewide field Partners:

digitizing, IrrMapper and OpenET field summaries, 2[R OPEN- _
2016-2021* ot Agﬁ Met

*2021 USGS WUDR Grant — Statewide field irrigation Coperaive gt et Nevor
attributes, ET-Demands, 2016-2021 JPL

*JPL-WWAO Columbia River Needs Assessment Gl e o Ty
Funds — Columbia River Basin ET mapping tool,
HUC-12 summaries, and stakeholder workshops* s

*Oregon POP 110 + House Bill 2018 — Update e
Statewide CU and open water evaporation (full =4 ECOLOGY
archive) for GW Recharge/Water Budgets; add 1 FTE
ET Hydrologist @

WASHINGTON STATE
[UNIVERSITY

* Focus of remaining talk
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Siletz-Yaquina
R

e

SouthiSantiam

Mckenzies

Il Pre-revision Agricultural Lands
I Updated Agricultural Lands (In Revision)

Siuslaw;

[ weoHus
I Pre-revision Agricultural Lands
B Updated Agricultural Lands (In Revision)
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Irrigation Source Type — Powder Basin

~—=
i § onde,
e . JUSE 3 Granfle Ronde. _

o

Source Type
|:| No data
V/\\.A. [ Groundwater
- Surface Water ™
|| Surface and Groundwater \-’
Kq
[_] owRD Admin Basin
o
big o,
A

John Day
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<> ImMapper Irrigated Lands | Eart X | 4 *Link c5a2ce562c867e6a312161 X | +

Step 3: Assign Whether
Field Was Irrigated - DRI

IrrMapper Irrigated Lands | Earth icom/earth-engine/datasets/catalog/UMT_Climate_IrrMapper_RF_v1_0 ®

Engine Data Catalog | Google ...
developers.google.com og Q Search @English NG

Home View all datasets Browse by tags Landsat MODIS Sentinel API Docs

irrMapper Irrigated Lands 7 IrrMapper 2021 — Grande Ronde Basin

W

1 s §: _ Dataset Availability

1986-01-01700:00:00Z - 2020-01-01T700:00:04
Dataset Provider

University of Montana / Montana Climate Offi
Earth Engine Snippet

ee.ImageCollection(“UMT/Climate/IrrMa

Tags

irrigated-land landsat-derived

Ketchum et al., 2020

IrrMapper Irrigation Status (2021)
I Not Irrigated

Uncertain
[ 1rrigated
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Step 4: Calculate ET and Net

Evapotranspiration

153
o

Public access via https://openetdata.org/
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OR_Hyd_Area_Ag_Boundaries_20220302_irrmapper_crop_srctype
(|
= huc12_boundaries
=)
= wrd_sde.SDE.adm_owrd_basin
m
Reference
Basemap
V] Basemap

£ World Imagery

* 245,000+ field
polygons
e 1,700+ HUC-12s
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Identify

Identify from:  [@ huc12_boundaries

e | = huc12_boundaries
- Birch Creek

* OWRD geodatabase
that contains field
and HUC-12 ET
summary data

Location: I 1,869,224.602 1,535,042.836 Feet

Field Value

FID 226

Shape Polygon ZM
HUC12_Code 170701020703
2 | HUC12_Name Birch Creek
TNMID

areaacres 22276.79
areasgkm 90.15

gnis_id

huc12 170701020703
humod NM

hutype S

loaddate 20130118070925
metasource

name Birch Creek
noncontr00

2 | noncontrib

= | shape_leng 0.505613543338344
|| sourcedata

sourcefeat

sourceorig

states OR,WA

2 Shape_Length 0.505614
4~ | Shape_Area 0.010461
huc12_num 170701020703
OBJECTID 359

huc12 170701020703
o | GS_sum_cu_af 8994.958

| GS_sum_cu_ft 1,448412

= | GS_sum_eta_af 11585.15
GS_sum_eta_ft 1.867108

*Irrigated acreage,
crop type, ET rates
and volumes for
2016-2021

* HUC-12 summaries
for irrigated fields
only

Identified 1 feature
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Columbia River Basin Evapotranspiration Mapping Tool

Open ET for Irrigated Agriculture

OREGON &% EXPLORER

Layers = X | want to...

Filter Layers... € Filter

(= FA Evapo-Transpiration (Ensemble) HUC 12 S ries

@ = 2021 >

O 2020 >

O 2019 >

O 2018 >

O 2017 >

) 2016 b

[] OpenET Ensemble =
= Field Boundaries P —
Columbia Basin Field Boundaries Y

[C] State Field Boundaries

Administrative Boundaries =

[C] National Hydrography Dataset —h
Watershed Boundary Dataset o =
("] National Land Cover Database (NLCD) —

[+] [] Climate

[# [ Soils —

Basemaps

8/16/2022 Funded by a grant from the NASA Western Water Applications Office 14
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Project Tim

Tool Refinement, Integration of OpenET

Data, Multi-state Meetings & Workshops (OR, ID, WA,
DRI)

*Fall 2021- Spring 2022

Oregon In-Person ET Workshops (OSU Extension/INR)

*Hermiston (Eastern OR) and Aurora (Western OR)
*September 2022

Tool Launch on the Oregon Explorer (INR)
*November 2022
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*ET-Demands and open water evaporation
modeling (under contract with DRI)

*Historical satellite-based ET modeling

Comparison with ET measurements and
previous studies

*Peer-reviewed consumptive use report

*Technical advisory committee and stakeholder
outreach

8/16/2022 16
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Contact information:

Jordan Beamer
ET and Water Use Program Coordinator
jordan.p.beamer@water.oregon.gov
971-707-1964
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.Implement and Prior Appropriation: an example
) “First in time, first in right”
enforce Oregon’s
water allocation and
distribution laws 1970 Water Right

This water right is
regulated back to

*Manage surface water meetthe downstream
resources to meet \”"“‘“‘\
i n St ream an d :g:gixaltjesre;i’ght ; |
This water right gets
O u t-Of-St re a m u Se S water first during times of

low streamflow.

*Collect, manage, and
analyze water data

8/16/2022
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Water Rights Irrigation Water “Use”

limitations, acreage, Diverted (cannot
exceed rate & duty)

and source(s)

Conveyance Losses

Measure: Meters, Flumes,
Weirs, Gaging Station

|
|
|
|
|
|
|
|
Water Right w/rate & duty [ Water
|
|
|
|
|
|
|
|
|

Focus: Consumptive Water Use from Irrigated Agriculture
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arney Flux Station

OpenET Comparison
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Dynamic pixel grid, full period

EEMETRIC, SLOPE=1.06, RMSE=21.94, R2=0.88, n=24
SIMS, SLOPE=1.01, RMSE=13.25, R2=0.95, n=24
SSEBOP, SLOPE=1.10, RMSE=23.10, R2=0.89,,n=24
GEESEBAL, SLOPE=1.08, RMSE=20.88, R2=0080, n=24
PTJPL, SLOPE=0.84, RMSE=23.45, R2=0.90, n=24
DISALEXI, SLOPE=0.95, RMSE=27 58, R2=0.78, n=24
Ensemble, SLOPE=1.03, RMSE=16.23, R2=0.92,n=24
- - 1:1line
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