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PRESENTATION OUTLINE -

1) Background Info on Citrus & Pistachio Production in California

2) Ground-based ET vs. SRS-based ET for Citrus & Pistachio Orchards
3) Preliminary Results from Comparisons

4) Conclusive Remarks + Citrus ET Survey

DISCLAIMER
This presentation shows only preliminary data and findings from UC research studies.

Methodologies and Final Conclusions have yet to be peer-reviewed.




CALIFORNIA CITRUS & PISTACHIO PRODUCTION 2022-2023 (NASS + CDFA, 2024)

Citrus Production (2023)

Total 270,103 acres: 259,111 bearing; 10,990 non-bearing acres
Total Production: 4.90 million tons (79% of US production)
Economic Value (2023): $2.6 Billion — 5t largest CA commodity

Pistachio Production (2023)

Total 605,000 acres: 461,000 bearing acres; 144,000 non-bearing acres

Total Production: 1.49 million pounds => Economic Value: $3.0 Billion industry
Pistachios rank as the state’s 4t" largest agricultural commodity




LOCATION OF CALIFORNIA CITRUS & PISTACHIO PRODUCTION (Land 1Q, 2024)

Ten-Year Groundwater Level Change
- N Sprlng 2011 to Sprlng 2021
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[ Hydrologic Regions
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Recurring Droughts and Regulatory Water Limitations (SGMA) call into question the
sufficiency of water supplies to maintain the Citrus & Pistachio production acreage in CA
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CONTEXT FOR INVESTIGATING CITRUS & PISTACHIO ET

Several Irrigation Districts and GSAs adopted SRS models/platforms to estimate crop ET for SGMA-
related assessments => without solid ground-truthing/validation against ET measurements

ACCURACY OF SRS-ET WAS JUST ASSUMED
based on some work conducted on corn & wheat in the Mid-West

SRS models have multiple sources of errors that can lead to highly inaccurate estimation of ET for
orchards & vineyards (x 15-60% and beyond) due to:

Crop-specific responses to weather parameters (T; RH; VPD; Stress)
Coarse pixel resolution (30m x 30m) & inability to separate tree/vine canopy from soil background

Daily ET values inferred from instantaneous satellite snapshots capturing mid-morning tree behavior
(Temperature & RH sensitive) => no adjustments for diurnal ET regulation due to crop physiology

Propagation of Errors: need to interpolate daily ET values between satellite overpasses at 5-day,
8-day, or 16-day intervals => ENORMOUS DATA-GAP FILLING (> 95%)

Inaccurate estimates of Orchard ET => Unrealistic Water Allocations & Penalty Fees
=> Risks to the Competitiveness & Profitability of CA Fruit & Nut Production




CITRUS, PISTACHIO, ALMONDS,

Inaccuracy and Errors of ET estimated with SRS Methods
(OpenET) versus ground-measured ET (eddy covariance)

OPEN=T

Here's how it works

Cumutative Ensemble Evapotranspiration (in)




The SRS-ET Web Platform

OPEN=T

Satellites: Models:

Landsat 8, Sentinel-2; GOES; etc. 1. geeSEBAL

Spatial scale: 2. egMETRIC SEB (thermal & optical-MS)

30m x 30m (0.22 acres per pixel) 3. DisALEXI

Temporal scale: 4. SSEBop o .

day: month; season; year 5 PT.JPL Simplifying assumptions (thermal)

6. SIMS T} Kc (optical-MS)
7. OpenET Ensemble
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Page mandarin - Strathmore —e— Modeled ET
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A: 15-20%

A: 20-25%
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Strathmore, CA - Page Mandarins North-South (2019 — 2023)
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Page mandarin — Strathmore, CA: June 2023 & July 2024
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Navel orange (20-year old) nearnlvanhoe CA_
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A: 45-80%
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A: 25-50%

Navel orange - lvanhoe —@— Modeled ET
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Navel orange - Ivanhoe, CA: 26 June, 2023
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Tentative ranking of the OpenET models for their overall performance
over the Citrus study orchards considered for this analysis:

* DisALEXI as 15t best performing model (A: 20-30%)

 Ensemble, eeMETRIC and SIMS as 2" best-performing group (A: 20-40%)
« SSEBop, 3" best performing model (A: 20-50%)

* PT-JPL, 4" best performing model (A: 20-60%)

- geeSEBAL, 5™ best performing model (A: 40-80%)

However, there is a substantial degree of inaccuracy by the
OpenET models and inconsistency between years & orchards



Preliminary Conclusions for Citrus

* Overall, all the models of OpenET over-estimate Citrus ET (+20-80%)

* The magnitude of Citrus ET over-estimation increases as the drought intensity
increases (2019 => 2022) => Counterintuitive or Contrary to Common Sense

* The citrus ET over-estimation by OpenET models appears to be higher (around
+10% but not consistently) for the orchard blocks with N-S than the E-W tree
row orientations

* The OpenET models perform slightly better on mandarin orchards than on
orange orchards
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BullsEye Ranch (Yolc

Young Pistachio Orchard: ~ 35% Fc
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CITRUS STAKEHOLDER SURVEY LAUNCHED IN NOVEMBER 2024

UC Davis project team is collecting information from Citrus Growers and
Water Actors about the expected and acceptable levels of accuracy of
Citrus ET determination

Targeting various actors of the Citrus production community:

Citrus growers, orchard managers, crop and irrigation consultants, water

UC SANTA BARBARA
Evaluation Center




How much inaccuracy/errors can be accepted in estimating Citrus ET for
water resource planning, water deliveries, and on-farm water management?

https://ucanr.co1.qualtrics.com/jfe/form/SV_e9hO0Mw2UNqgleEZM




EXPECTED OUTCOMES

How much information on citrus ET do you use for the following Do you obtain information on citrus ET from any of the following
purposes? sources?

A moderate

None at all A little amount A great deal o
Scientific articles

On-farm citrus — ~
irrigation scheduling C) ~ — Q Unlver5|t¥ of Callfor.nla
Cooperative Extension

Earm irricatinn newsletters, reports,
Language

Language

v English

estimates that you consider acceptable to avoid negative Sensing based citrus ET estimates for your type of

economic impacts for your operation/application? operation/application?

N
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Select one Select one
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< Previous Page Next page > less than 10% ‘ ¢ previous Page S

Y
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0
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Ake Ranch (Tulare)

Salt-affected Orchard
~ 55% FCC
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