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• 3.5 million acres irrigated using 89% of consumed water

• Tracking place of use of decreed water rights

• Spatial variable in groundwater modeling associated with interstate compacts
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• Many major rivers originate in Colorado

• 9 formal interstate compacts



Interstate Compacts and GW Models

5

• The Rio Grande Compact -1938
• Water apportioned to CO, NM, TX

• Rio Grande River Basin Rules – assist in compliance with Compact

• RGDSS Groundwater Model

• The Republican River Compact – 1943
• Water apportioned to CO, KS, NE

• Annual accounting of all groundwater use required 

• RRCA Groundwater Model – water is the impact of pumping?

GIS Datasets Used for Model
• Irrigated Parcels (polygon)

• Wells (point)

• Canals (polyline)

• Soils (polygon)

• Land Use (polygon) etc…



Datasets Used in Production
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• Aerial Imagery (NAIP)

• NASS CDL

• NDVI, Landsat 8 scenes

• Master Irrigated Parcel Layer

• Diversion Records from our database



Master Parcel Layer
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• Allows us to differentiate between irrigation and dryland farming

• Digitized decreed parcels based on well permits on file

• Ditch and/or well(s) data captured in attribute table

• Annual adjustments based on NAIP

• Add new pivots as needed



MaxNDVI Coverage
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• Landsat 8 scenes from ~May–Oct of growing season 

• Composite of the highest NDVI values from each pixel  

• NDVI threshold image - parcels were irrigated at any time during 

growing season?

• 0-200; ≥150 = potentially irrigated



NASS CDL Coverage
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• National Agricultural Statistics Service Crop Data Layer

• Published nation-wide since 2008

• Describes irrigated and non-irrigated land cover

• Ground truthing conducted by Farm Service Agency



Edit Working Layer
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• Split polygons in the working layer based on MaxNDVI and CDL



Zonal Statistics

11

• Edited parcel layer polygons define the zones

• Calculate mean and median for maximum NDVI 

• Extract data values at parcel level via added fields



Zonal Statistics
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CDL_Crop: Fallow/Idle 

Maj_Frac .831

CDL_Crop: Corn

Maj_Frac: .989

CDL_Crop: Wheat

Maj_Frac: .887

Mean_NDVI: 130

Med_NDVI: 125

Mean_NDVI: 183

Med_NDVI: 185

Mean_NDVI: 185

Med_NDVI: 184



Classification of Parcels
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No_Crop

Corn

Wheat

First, code high probability irrigated 

crops
• Majority Fraction > .70 and Mean NDVI ≥150

• Code “Crop_SRC” field as NASS

Next, code high probability of no 

crop
• CDL = Fallow and Mean NDVI <150

• Code “Crop_SRC” field as SAT

Remaining parcels are visually 

inspected by crop type
• Code “Crop_SRC” field as INTERP



QA/QC
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HydroBase QAQC checks: 
• WDIDs exist 

• Valid crop types

• Valid irrigation types

• No duplicate WDID associations on a 

single parcel



Relational Tables
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• Model Builder
• Refreshes the relationship table and relationship class between 

wells/ditches and the parcels they irrigated

• Shapefiles of irrigation-related wells and ditches



Where to Access our Data
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http://cdss.state.co.us/GIS/Pages/AllGISData.aspx



Where to Access our Data
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http://water.state.co.us/DataMaps/GISandMaps/MapViewer/Pages/FAQ.aspx



Where to Access our Data
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