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Sustainability evaluation efforts 

•Standardized system for measuring/reporting performance 
•Identify opportunities for increased efficiency / cost reduction 
•Foster innovation & adoption of sustainable practices 



Charge:  “…develop & report a proposed methodology for 
quantifying the efficiency of agricultural water use…” 
 

Calif. Water 
Conservation 
Act of 2009 

Presenter
Presentation Notes
Pursuant to Calif Water Conservation Act of 2009



Recommended metrics 

Source:  CDWR 



Crop Consumptive Use Fraction (CCUF) 

Source:  CDWR 

Presenter
Presentation Notes
Relevant at various scales including field, supplier, and basin.  This effort focuses on field.



Consumptive use 
 

 

“Consumptive use refers to water that is unavailable for reuse, e.g., 
evaporation, plant evapotranspiration, incorporation into plant 
biomass, seepage to a saline sink, or unavailability due to 
contamination.”  (CDWR) 
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Presentation Notes
CAVEAT – we are here considering only the E/T aspects & hence will underestimate CCUF.  



Computational approach 
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Presentation Notes
CAVEAT – we are here considering only the E/T aspects & hence will underestimate CCUF.  



Accuracy assessment, seasonal ET 

      

Preliminary results from 2011-2012.   
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Data from 2011-12.  Add’l data from ‘13 in review / forthcoming.



Accuracy assessment, seasonal ET 
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Preliminary results from 2011-2012.   

Presenter
Presentation Notes
Data from 2011-12.  Add’l data from ‘13 in review / forthcoming.



Accuracy assessment, seasonal ET 

      

Preliminary results from 2011-2012.   
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Calculator output 
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Presentation Notes
ETAW basal is minimum output.  Adjusted output optional as needed & the input data supports.  CCUF optional, if AW input is available.



Calculator modules 

• Basal ET 
• Adjusted ET 
• Default data ‘warehouse’ 
• User guide 



User input for basal calc’s 

• Crop type (almond, broccoli, cotton, garlic, grape-table/raisin, 
grape-wine, lettuce, orange, peach, tomato, melon, wheat) 

• Region (San Joaquin Valley, Sacto Valley, North Coast, Central Coast) 

• Main growing season (spring/summer, fall/winter) 

• Reference ET (from CIMIS, or default to historical average) 

• Total precipitation (from CIMIS, other station) 

• Total applied water (grower/supplier records)  

• Satellite NDVI (from SIMS) 

 



ecocast.arc.nasa.gov/dgw/sims 

Landsat NDVI data via SIMS web service 

Landsat:  8-day revisit, ¼ acre resolution 

Presenter
Presentation Notes
Describe SIMS.  Define NDVI (good basis for Fc estimation).



User input for adjustments (if needed) 

• Timing/amount of irrigation events (grower/supplier 
records) 

• Timing/amount of precipitation events (CIMIS or 
other station) 

• Irrigation delivery method (surface drip, subsurface drip, 
microjet, sprinkler, furrow, flood) 

• Soil texture (from SSURGO/CaSoilWeb or grower record) 

• Initial soil water storage (from soil moisture device or 
grower guess-timate, ie, high/medium/low) 

 
 



Basal spreadsheet, user input 



Basal calculations 



Summary 
• A spreadsheet calculator is being developed to 

derive Crop Consumptive Use Fraction, pursuant 
to Calif Water Conservation Act  

• Satellite-based 
• Designed to be user-friendly, flexible, and require 

a minimum of inputs 
• Spreadsheet, runs on common desktop/laptop 

computers 
• Anticipated delivery December 2014 



Future work 

• Expand to AWUF (land prep, salinity mgt, 
climate control), and other use fractions 

• Extend to other crop types (/regions?) 
• Automated linkage with external databases 
• Online implementation? 

Primary funding for this project was provided by the California State 
University, Agricultural Research Institute (#13-01-006 ), with additional 

support from NASA’s Applied Sciences Program. 
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