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PRESENTATION OUTLINE

• Land IQ introduction
• Research and development timeline
• US and global mapping efforts
• Historical and current mapping
• California almond mapping results
• Australian almond mapping results
• Applications
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Land-Based Sciences: Land and Water Resources

• Agronomic assessments/soil science

• Water quality and supply evaluations

• Salinity and nutrient management

• Agricultural reuse 

• Land stabilization

• Soil reclamation and irrigation/drainage

Spatial Sciences: Remote Sensing and GIS

• Crop identification and consumptive use estimation

• Large landscape evaluations

• Irrigation and drainage

• Production agriculture

Development Sciences: 

• Data management tools

• Multiple commodity groups, water/irrigation districts, 
regulatory and government agencies, etc.

LAND IQ TECHNICAL DISCIPLINES



ALMOND MAPPING TIMELINE

A decade of research, development & mapping

• Idea developed in 2010 and before

• Almond Board of California – Are USDA acreages too low?

• Initial Pilot Study - Madera County in 2011

• Secondary Pilot Study - Madera County in 2013

• Statewide tree crop mapping in 2014 including almonds, 
walnuts, pistachios, and prunes

• Additional attributes – permanent crop age, removals, 
abandoned, stressed, etc.

• Sustainable Groundwater Management Act: Reguires
statewide land use mapping for all crops for California 
Department of Water Resoruces: 2014, 2016, 2018, 2019, 
2020, 2021, 2022, 2023, 2024, 2025, 2026 (in progress)

Planting Year



California:
• California Department of Water Resources
• California Department of Fish and Wildlife
• Almond Board of California
• Walnut Board of California
• California Prune Board
• California Association of Winegrape Growers
• California Table Grape Commission
• Raisin Administrative Committee
• California Avocado Commission
• California Rice and Wild Rice Industries
• California Blueberry Commission
• California Fresh Fruit Association

US AND GLOBAL MAPPING
Other Areas:

• Almond Board of Australia
• Pistachio Growers Association of Australia
• Arizona Department of Water Resources
• American Pecan Council
• American Pistachio Growers
• Pecans in Mexico
• Almonds in Arizona
• Pecans in Arizona 
• Pistachios in Arizona



• Defensible
• Independent validation
• Calibration to actual conditions
• Understanding specific field 

conditions and management
• Allows for crop-specific modeling
• Performed on approximately 

15% of total fields for crop 
mapping

• About 35,000 km of ground 
truthing each year in California

• 70,000-80,000 data points 
collected each year.

• A “ground up” approach

GROUND TRUTHING: CALIBRATION & VALIDATION



STATEWIDE CROP MAPPING

• Over 4.08 million hectares of cropped land 
mapped continuously each year.

• Approximately 468,000 individually classified 
polygons/fields – including multi-cropping

• Minimum field size of about 0.6 hectares
• Overall accuracy of 97.6% based on 

independent ground-truth validation dataset
• Approximately 55+ crop legend categories, 

which represent 98% of all cropped lands
• 2014, 2016, 2018, 2019, 2020, 2021, 2022, 

2023, 2024, 2025, and 2026 (in process)

2022 DWR STATEWIDE LAND USE



EXAMPLE REGION: SAN JOAQUIN
AND SALINAS VALLEYS

• Major crops and land uses include:

• Wine grapes, Almonds, Pistachios, Broccoli, Lettuce, 
Strawberries, Table grapes, Raisins, Cucurbits, Citrus, Walnuts, 
Corn, Sorghum, Cotton, Alfalfa, Tomatoes, Wheat, Fallow

• Total Irrigated & Idle Land = 4,829,004 acres (1,954,000 
hectares)



A L M O N D  M A P P I N G  I N  C A L I F O R N I A :  
T H R E E  F U N D A M E N TA L  Q U E S T I O N S  

T O  B U I L D  O N :

Acreage – How many actual producing acres are there?

Location – Where are these actual production acres?

Age – How old is every orchard?



Acreage – How many actual acres are there?

• Fundamentals:

• Accurate field boundaries

• Comprehensive ground truthing of all crops

• Utilizing multiple lines of non-spatial evidence (e.g. crop 
reports, pesticide use reports, past mapping, etc.)

• Implementing advanced remote sensing by spatial scientists

• Manual checking by skilled agronomists and land scientists



Acreage – How many actual producing acres are there?

• History and Approach – Standing footprint only. Grower driven. 

• Advancements to now a Producing footprint:

• Bearing versus non-bearing, Removed orchards, 
Abandoned orchards, Stressed orchards



Location – Where are these actual production acres?

• Known relationship between yield and location – yields generally increase from north to south 
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Location – Where are these actual production acres?

• Known relationship between yield and location – yields generally increase from north to south 

-5%

+2%
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Age – How old is every orchard?

• Known relationship between yield and age – yields increase with age, to a point.

• Southern SJV (#/ac): Year 3: 600, Year 4: 1200, Year 5: 2400, Year 6+: 2800



F O U R  VA R I A B L E S  N E E D E D  T O  
E S T I M AT E  T O TA L  A L M O N D  Y I E L D

3. Age – How old is every orchard?

• Application - Removed orchards by age: Is there a trend in removals associated with 
age?
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3. Age – How old is every orchard?

• Removed orchards by age: Is there a trend in removals associated with age?

• Was this driven by price? Regardless, it’s a quantifiable trend

~25 years

Removed 
Acres 29,817

Orchard Age
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• Removed orchards by age: Is there a trend in removals associated with age?

• Was this driven by price? Regardless, it’s a quantifiable trend
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3. Age – How old is every orchard?

• Removed orchards by age: Is there a trend in removals associated with age?

• Was this driven by price? Regardless, it’s a quantifiable trend

~25 years
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3. Age – How old is every orchard?

• Removed orchards by age: Is there a trend in removals associated with age?

• Was this driven by price? Regardless, it’s a quantifiable trend

~25 years ~22 years

Removed 
Acres 29,817 56,949

Orchard Age

82,958 66,794

2025
49,197

~22 years

60,421



A L M O N D  M A P P I N G  I N  A U S T R A L I A :

S A M E  A P P R O A C H  - FA M I L I A R  R E S U LT S

• Mapped for 2023 and 2026

• Rigorous ground truthing each year

• Age classification each year

• Accuracies are 98% or greater – but never perfect

NSW & VIC Sunraysia



A L M O N D  M A P P I N G  I N  
A U S T R A L I A :

S A M E  A P P R O A C H  –
D E TA I L E D  F I E L D  

B O U N D A R I E S

• All field boundaries are hand digitized

• Updated between 2023 and 2026 
mapping

• Horizontal field edges are +/- 2 
meters at 95% confidence interval

• Represent the true cropped and 
managed footprint of each block

NSW - Sunraysia

NSW - Sunraysia



A L M O N D  M A P P I N G  I N  A U S T R A L I A :

S A M E  A P P R O A C H  – R I G O R O U S  G R O U N D  T R U T H I N G
January 2026

• 8 days 

• Over 3,900 km



A L M O N D  M A P P I N G  I N  A U S T R A L I A :

R E S U LT S

2023
• 62,428 standing hectares

Riverina

2026
• 70,967 standing hectares

• 767 hectares removed (1.1%) since 2023
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Australian Almonds by Planting Year by Growing Region

VIC Sunraysia Riverina Riverland NSW Sunraysia

Shepparton Western Australia Adelaide Plains Outside ABA Region
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Australian Almonds by Planting Year by Growing Region

VIC Sunraysia Riverina Riverland NSW Sunraysia

Shepparton Western Australia Adelaide Plains Outside ABA Region

Ongoing Regional Growth Examples: VIC-Sunraysia, Riverland, & Riverina
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Newer Regional Growth Examples: NSW-Sunraysia and Shepparton
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A Maturing Industry: Beginning of Removals?

Orchards 25 years and older
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Australian Almonds by Planting Year by Growing Region

VIC Sunraysia Riverina Riverland NSW Sunraysia

Shepparton Western Australia Adelaide Plains Outside ABA Region

A Maturing Industry: Beginning of Removals?

Orchards 20 years and older (Note: Avg Removals Age Mapped = 20 yrs)



Multiple Uses 
• Area cropped

• Total, bearing and non-bearing footprints

• Removal and planting trends

• Biosecurity

• Varietal tracking

• Yield forecasting

• Grower and industry management

• Marketing intelligence

• Water use

• Regulatory compliance

• Various proximity analyses

Riverland
APPLICATIONS
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