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TEAM - LAND 1Q TECHNICAL DISCIPLINES

Land-Based Sciences: Land and Water Resources

* Agronomic assessments/soil science

* [rrigation and drainage management

* Water quality and supply evaluations

e Salinity and nutrient management

e Agricultural reuse

* Land stabilization and erosion control

* Soil reclamation and irrigation/drainage

Spatial Sciences: Remote Sensing and GIS

* Consumptive use estimation and crop identification
* Large landscape evaluations .

* lIrrigation and drainage LR G LA S
* Production agriculture

Development

* Data management tools
* Web interface applications




TEAM - INDEPENDENT ET REVIEWERS AND ADVISORS

 Monthly Result Reviewers (since 2021): v L
Retired UC Cooperative Extension Agents L 2des
and Farm Advisors: St

* Blake Sanden, MS — 26 years in Kern County

e Allan Fulton, MS — 35 years in Kings, Butte,
Tehama, and Glenn counties

e Larger Advisory Group:
* Daniele Zaccaria, PhD — UC Davis
* Rick Snyder, PhD — UC Davis, Emeritus
* Dan Howes, PhD — Cal Poly ITRC
* Khaled Bali, PhD — UC ANR
* Pasquale Steduto, PhD — UN-FAO
* Morteza Orang, PhD - DWR
* Blake Sanden, MS — UCCE, Emeritus
* Allan Fulton, MS — UCCE, Emeritus




APPROACH - GROUND TRUTHING FOR CALIBRATION

e Defensible
* Independent validation
e Calibration to actual conditions

Avoiding interpolation during lengthy cloud
and smoke cover

* Understanding specific field conditions and
management

* Allows for crop-specific modeling

 Stations used are a combination of eddy
covariance and surface renewal approaches
developed through collaboration with DWR
(Delta) and UC Davis researchers

* A “ground up” approach

e Team of 12-14 agronomic and spatial
scientists




APPROACH — GROUND TRUTHING FOR CALIBRATION

* |nstallation of 95 stations (currently) | Field-Scale ET Clients &§ravcia

* Including multiple rain gauges for determination of (iRl N o0 T e
field-by-field precipitation

* Use of both Landsat and Sentinel Imagery (4-6 days)

e 3.8 million acres total footprint

e 2.4 million acres cropped footprint (25% of CA)

* Nearly 40 GSAs or Irrigation Districts

* For the purpose of understanding crop specific and
repeated measurements

* Collaboration with UC Davis, UC Cooperative
Extension and USDA Agricultural Research Service

* Necessary for more accurate estimation of consumed

water in any:
* Grower use, collaboration, and outreach
* Water allocation programs
* Fee-based establishment
* Demand management programs
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DELIVERABLE PRODUCT 1 —FIELD BY FIELD ET

Monthly results
delivered to the GSA
within 30 days of the
previous month

FEBRUARY MARCH

Total ETa (in) .
mmo0-08 W 4.7-55 ’l
BmO08-16 WM5.5-63 N
pw16-24 Em63-7.1

24-35 @EE7.1-75

35-47 EE75-9.4

Calibrated and
validated by ground
truthing climatic
stations

SEPTEMBER

AUGUST

Reviewed by
independent advisors

Used for tracking
water use, water
m a n age m e nt’ Source: Land IQ, LLC

Cartographer: Land IQ, LLC
Projection: WGS 1984 UTM Zone 11N

reporting, allocations, Date: 21112021
fee structures, etc. o 4 s




Land 1Q data-driven approach with
ground truthing allows for true
independent validation
Supplemented with multiple field
studies over the past 4 years.
Cooperating growers providing
calibrated meter result for over 170
blocks of almonds, citrus, pistachios,
and the crops

Dynamic modeling approach to
optimize ET estimates during different
times of the year, increasing
accuracies

DELIVERABLE PRODUCT 1: ACCURACY

Independent Validation Comparison of Monthly ET from Oct 2021 - Sep 2024

74

Cutlhier
Count

n i

104

Land IQ Monthly ETa (in})

14

R2 =0.95

RMSE (in) = 0.63
MAE (in} = 0.48
MBE {in} = -0.09

Ermar = 1 Iinch



DELIVERABLE PRODUCT 2 —
FIELD BY FIELD CROP TYPE

SGMA G5As: County of Madera

GSAID 156
Name
Besin  5-022.086

County of Madera

 Same methodology used to provide

e Potatoes an d Sweet Potatoes
Continuous Crop mapping to CA Dept Of j et 55967 Melans, Squash and Cucumbers
i 1 "ECI:T‘IEC( stephan . Flowers, Mursery and Christrnas Tree

Water Resources as a requirement of SGMA -

. Cnions end Garlic

. Strawberries

. . . . : I.. — : ) .--_ . =N P , _'W"adem _‘: . Peppers
* Essentially real-time crop type for inclusion = g% o il ST R 3 = I ViscollnousTrck Cope

in modeling
* Can be used by GSAs/Districts for tracking

* Consistent with results for DWR

Apples

Plums, Prunes and Apricots

irrigated acreage, farm units, in-season :m
water planning and management B Feschecocs
. Pomegranat



DELIVERABLE PRODUCT 3 —
FIELD BY FIELD PRECIPITATION

* Results collected by rain gauges at
ground truthing stations

* Incorporation of other public rain
gauge results (e.g. CIMIS, airports,
cities, etc.

* Conversion of point data into a
spatial precipitation map by month
and by year

* Assignment of a field-by-field
precipitation for rainfall
contribution to ET, water budget
tracking, allocations, modeling, etc.




R E F I N I N G P R ECI P ITAT' O N Station Count Comparison for PRISM and Land IQ & Agencies

. . in the Kern AOI
 Comparison of Land 1Q station results 0

and PRISM model results
* Ex: PRISM results in 2023 = 20% greater 111,

M Land IQ and Agency Station Count in
a the Kern AQI

Station Count
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DELIVERABLE 4 — FIELD BY |
FIELD PERMANENT CROP AGE

 Same methodology used to provide
crop type to CA Dept of Water
Resources as a requirement of SGMA

e Consistent with results for DWR

* Highly correlated to consumed water

* Yet another line of evidence that
people can use to refine their water
management allocations and land use
forecasting




ALMOND EVAPOTRANSPIRATION BY AGE

60

Includes Precipitation

2022 ETa (in)

10 —— 2022 Mean Almond ETa

e Min/Max Range (excluding outliers)
Bl 25th to 75th Percentile Range

1 3 5 7 9 11 13 15 17 19 21 23 25
Tree Age (Years from Planting)




DELIVERABLE PRODUCT 5 — DAILY ET GROWER RESOURCE

* Over the past 2 years, Land 1Q has listened and responded

Claim a New Field

Field Name

North 40

Total Target Water

48

Crop1

Crop 2

None

Crop 3

None

SUBMIT

Almonds - without cover cre

op

Irrigation Methods

v Microsprinkler/Microsprayer

Irrigation Methods

v None

Irrigation Methods

N None

Target Type

ET v

Start Date

B 10/01/2024 B

Start Date
= mm/ddyyyy O
Start Date

mm/dd/yyyy O

B Layers Control

Water Unit

Inches

End Date

Select District  Tulare Irrigation District

Claimed Fields
Labels
©ET(n)
Precip (in.)

B 09/30/2025 O

End Date

to grower requests
* Result: Development of Irrigation Management Tool

e Allows for growers to track daily and cumulative ET and
daily and cumulative precipitation for field-by-field water
management

e Aligns with trusted and proven Land 1Q 30-day ET results

* Implements a crop-specific model for daily ET
determination

= mm/dd/yyyy
End Date

mm /dd/yyyy

David's 80
ET Values & Precipitation

Almonds - without cover crop
g

5.00

-~
=]
S

Daily Precip (Inches)
N w
8 8

Perennial Tree Forecasting

All Water Year v

@ Daily Precipitation @ Daily ET ®

0.30
0.25
0.20
0.15

0.10

(sayouy) uopeJidsuejodeas

1.00 0.05
o W
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DELIVERABLE PRODUCT 5 — DAILY ET GROWER RESOURCE

SWSD #52 () Perennial Tree Forecasting
Your Crop ET Compared to Historical Trends

@ current cumulative ET @ forecasted cumulative ET @ historical cumulative ET — 85th percentile @ historical cumulafive average ET @ historical cumulative ET — 15th percentile H

4938

39.51

29.63

19.75

Cumulatire ET (Inches)

9.83

o®

AZ Dairy Home Ranch #1

All Water Year v

ET Values & Precipitation

@ Daily Precipitation @@ Daily ET @ Cumulative ET ®
600 Forage Mi Com (field) 12.00
: : :
500 ' ' ' 1000
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@ ' . ' £
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DELIVERABLE PRODUCT 5 — DAILY ET GROWER RESOURCE — MANAGER/GSA

» Allows for managers/GSA to view all fields and work directly with growers on the same platform

. —
+
Claimed Fields Q, Search All Users v Columns
- - -
ot
| - J FIELD NAME OWNER EMAIL TARGET_WATER CROP 1
= % Dailey Walnut w Jimi Valov Jr. jimivalov@gmail.com 1 Inches (ET) Wheat
- : -~ Y - J gmail (2024-10-30 - 2025-05-15)
, . m B
Pistachios - without
 wia | Ave 216 #2a Joel K- Grower  jkimmelshue@landig.com 30 Inches (ET) (2';2:71':7’01"r‘"zu;;‘ru“;‘;z;m’p
Walnuts - with
- Ave 252 #1 JoelK-Grower  jkimmelshue®landig.com 2.5 Feet (ET) ainuts - with cover €rop

)
|

AZ Dairy Home Ranch #3 Joel K - Grower

04 David's 80 Joel K - Grower

Showing 121 - 125 of 158

101 @) Perennial Tree Forecasting

@ current cumulative ET forecasted cumulative ET @ historical cumulative ET - 85th percentile @ historical

50.00
4000
30.00

20.00

Cunulative ET (Inches)

10.00

jkimmelshue@landic.com

jkimmelshue@landic.com

cumulative average ET @ historical cumulative ET — 15th percentile n

(2024-10-01 - 2025-09-30)

Corn (field)

35 Inches (ET) (2025-03-20 - 2025-08-06)

Almonds - without cover crop

50 Inchy ET)
nches (ET) (2024-10-01 - 2025-09-30)

Your Crop ET Compared to Historical Trends

DOWNLOAD DATA ¥,
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Growers

158

Claimed
Fields

1629

Total Fields

ET & Preciptation in Tulare Irrigation District

Precipitation (Inches)

400

3.00

200

@ Average Daily Precipitation

20.6 11.2

o - Cumulative Avg Precip
Cumulative Avg ET (in)

(in)

@ Average Daily ET

Summary

Percentage of Fields Claimed 9.70%
Daily Active Users (dummy value) 2 Growers
Daily Active Rate (dummy value) 55 %
New Growers Registered this month (dummy E—

value)

New Claimed Fields this month (dummy value) = & 1%

All Water Year v
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Cumulative Mean ETa (in)

DELIVERABLE PRODUCT 6 — GROWER & GSA SUPPORT

e Direct access (via email or phone) to multiple
certified agronomic scientists experienced in ET,
irrigation management, and crop production

* Will work with any grower & GSA to help them fully
understand their results including field visits

2023 WY - Tree and Vine Crops

=

Cumulative Mean ETa (in)

—a— Alrrsond {3,836 fadds, = 7 yrs old)

== Bush Berry (174 fields)

—a— Cherry (218 Felds, = 5 yrs old]

== Citrus. {7,775 felds, & 10yrs old)

= Grape (3627 fields)

Olbve (670 fedds, = 8yrs old)

—e— Peachi Mectarine [J17Tields, 2 5 yvs old)
Pistachio [2,599 fields, » 11 yrs old)

—i—Plum (472 fiedds, & Byrs old)
Pomegranate [ 278 fields, 2 7 yrs old

—8—Walnut (2,170 fields, 2 7 yrs old)

2024 WY - Field Crops

—e— iifalla [BEE lields)
e C o, Sorghum & Swdan (B3 feldds)
#— Cotion {747 fields)
Fallow 7,123 flelds)
—a— Misc. Geadn & Hay (2,122 fields)
—&— Mized Pasture (861 fields)
Dbl Crop - Grainday & Corn (3,244 Tields)
+— Satflower (146 fields )

—a—Tomato (454 fields )

-
oty
b3

g




DELIVERY OF RESULTS

* Land IQ provides ET, precipitation, crop type, crop
age to nearly 40 GSAs or Irrigation Districts

* Representing 3.8 million gross acres including
about 2.5 million irrigated acres

 Work with all four accounting platforms
* 4-Creeks — Basinsafe
* United Water Tracking Systems — Water Dashboard
* ML) —Watermark

* CA Water Data Consortium — Groundwater Accounting Platform

* Results delivery are customized according to the
requirements of the GSA and the platform




COST SUMMARY

Costs are all inclusive including ground truthing stations, maintenance,
deliverables, grower tool, and unlimited grower and GSA support

Meonthly ET, Precip, Annual Crop Type, Annual Age, Unlimited Agronomic Support

gl I

Current Escalation
3% 3%|
lan-Dee, 2023)  lan-Dec, 2024  lan-Dec, 2025 lan-Dec, 2026 Jan-Dec, 2027  lan-Dec, 2028
Cropped Area (Acres) 121,622 121,622 121,622 120,669 120,669 120,669
Cost [$/Acre/Year) $ 1.20 | § 0.98 0.76 | § 0.81 % 0.83 $ 0.86
Annual Cost [$/Year] & 145,946 | § 119,190 92,433 | $ 97742 % 100,674 $ 103,694
Non-Cropped Area (Acres) 58,872 88,872 88,872 83,543 83,543 83,543
Cost [$/AcralYear) 3 0535 0.45 0383 040 % 0.41 % 0.43
Annual Cost ($/Year) b 47,102 | § 39,982 33,771 33,651 34,661 35,700
Total Cost ($/Year) 131,393 135,335 139,395
Total Cost ($/Month) 16,087 13,265 10,517 10,949 11,278 11,616
Optional: Daily ET, Daily Precipitation and Irrigation Management Tool
Current Escalation
3% 3%
Jan-Dec, 2023 Jan-Dec, 2024 Jan-Dec, 2025| Jan-Dec,2026| Jan-Dec,2027) Jan-Dec, 2028
Cropped Area (Acras) M/A N/A N/A 120,669 120,669 120,669
Cost ($/acrelYear) MN/A NFA N/A| & 055 % 0.57| % 0.58
Annual Cost [$/Year) N/A N/A N/A| 8 66,368 | § 68,359 | § 70,410
Monthly Cost ($/Month) NfA N/A N/A 5,531 5,697 5,867
= ==
_ & E
oW ] [, T
=




Questions

jkimmelshue@landig.com
916.517.2482

FIELD-BY-FIELD EVAPOTRANSPIRATION, CROP TYPE, AND PRECIPITATION — LAND IQ
APPROACH AND RESULTS

JULY 1, 2025




WATER RECEIVED VERSUS CONSUMED BY AGE - ALMONDS

e Similar trends for
almonds

* Almonds have some
increased variability due
to differences in variety,
spacing, irrigation
management, hull split
harvest timing.

* Walnuts and pistachios
have some of these same
characteristics
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WATER RECEIVED VERSUS CONSUMED BY AGE - ALMONDS

e Similar trends for
almonds

* Almonds have some
increased variability due
to differences in variety,
spacing, irrigation
management, hull split
harvest timing.

* Walnuts and pistachios
have some of these same
characteristics
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