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Overview 
 
This paper provides estimates of net irrigation requirements for each crop (including pastureland) by county in 
Colorado for the year 1995.   These estimates were generated from weather and crop water requirement data at 44 
locations provided by the Natural Resources Conservation Service-USDA (NRCS) and from harvested irrigated 
cropland acreage published by the Colorado Agricultural Statistics Service and the Bureau of the Census.   
 
As defined by the NRCS, net irrigation requirement is the amount of irrigation water—exclusive of precipitation, 
soil moisture, or groundwater—that is required to meet potential crop consumptive use requirements.  In this paper, 
‘net irrigation requirement’ means the on-field requirement and excludes conveyance losses and leaching 
requirements.  Consequently, the estimates given in this paper understate the amount of water needed by agriculture 
to produce irrigated crops at full yield potential levels.  
 
For each crop in a given county, its net irrigation requirement (measured in acre-inches of water per acre) is 
multiplied by the number of irrigated acres harvested of that crop in the given county for 1995.  The resulting 
figure, divided by 12, is the number of acre-feet of irrigation water required at the field level to produce the 
irrigated crop at its full yield potential in the given county.   These figures are then summed for all crops and all 
counties to give a total state-level estimate of 5.35 million acre-feet for 1995. 
 
Actual consumptive use of irrigation water by Colorado crops cannot be directly inferred from these estimates of 
net irrigation requirements because some fields are known to receive less than a full water supply.  Nevertheless, 
the estimated state-level net irrigation requirement of 5.35 million acre-feet calculated in this paper is quite close to 
irrigation consumptive use estimates developed by the U.S. Geological Survey of 5.5 million acre-feet in 1995.3   
 

 
State-level Findings 

1995 Colorado Net Irrigation Requirements  
 

 
 

Top Five Crops 
(Thousand acre-feet) 

Top Five Counties 
(Thousand acre-feet) 

Alfalfa Hay 1,661 Weld     570 

Corn (grain) 1,196 Yuma     451 

Pasture/Other Land    901 Prowers    271 

Other Hay    582 Morgan    234 

Corn (silage)    163 Kit Carson    233

Subtotal 4,503 Subtotal 1,759     

TOTAL: 5.35 million acre-feet 
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State Total 5,350 State Total 5,350  

                                                           
1 Research Assistant, Colorado Department of Agriculture, Resource Analysis Section, email: frankt@rmmha.com 
2 Resource Analyst, Colorado Department of Agriculture, Resource Analysis Section, email: david.carlson@ag.state.co.us 
3 1995 water-use estimate from the U.S. Geological Survey Water-Use Web Site page (http://water.usgs.gov/watuse/pdf1995/pdf/irrigation.pdf), 
Table 16, “Irrigation Water Use by State, 1995.”  
  



Methodology 
 

Definitions 
 
Potential crop consumptive use.  The amount of water required to meet 
the evapotranspiration needs of a crop at the field level so that its 
production is not limited from lack of water.  Alternatively, the amount of 
water, if available, that would be removed from the soil and plant surfaces 
of a vegetative area.  
 
Effective precipitation.  Precipitation received during the growing period 
that is available to meet the potential consumptive use requirements of a 
crop.  Alternatively, the portion of precipitation remaining on the foliage 
or in the soil that is available for evapotranspiration. 
 
Net irrigation requirement.  The amount of irrigation water—exclusive of precipitation, soil moisture, or 
groundwater—that is required to meet potential crop consumptive use requirements.  Net irrigation requirement 
excludes conveyance losses and leaching requirements.  
 

Description of the Method 
 
The Natural Resources Conservation Service (NRCS) has calculated net irrigation requirements for up to 20 crops 
at 64 weather stations in 44 counties, using a modification of the Blaney-Criddle method and weather data.4  The 
NRCS calculated potential crop consumptive use by considering average monthly temperature, total monthly 
precipitation, typical planting and harvesting dates, elevation, and crop growth-stage water requirement curves.  
Steps taken to derive Colorado’s 1995 net irrigation water requirements of 5.35 million acre-feet are listed below.   
 
First, in consultation with NRCS staff, normal year net irrigation requirements for each crop in each county were 

estimated from NRCS’s report covering 44 counties (Table 1).  Normal year is defined by the NRCS as a year 
in which the growing season effective precipitation will be equaled or exceeded five out of 10 years.  In some 
cases, estimates were based upon data from two locations within the same county.  In counties with no NRCS 
locations, estimates were derived from NRCS data from appropriate adjacent counties.  

 
Second, county–level harvested acreage for 1995 for Colorado’s major irrigated crops was obtained from the 

Colorado Agricultural Statistics Service (CASS)5, which updates this information annually  (see Table 2, 
columns 1-13).  Harvested acreage for 1992 for Colorado’s minor and specialty irrigated crops, including 
pastureland, was obtained from the federal Bureau of the Census6 (see Table 2, columns 14-26).  This data is 
updated once every five years. 

 
Third, the total net irrigation requirement for each crop and county was then estimated by “multiplying” its net 

irrigation requirement per acre [Table 1] by its harvested irrigated acreage [Table 2] and dividing the result by 
12 [Table 3].  The resulting table was then simplified by combining some columns containing minor and 
specialty crops, producing Table 3.  This “multiplication” is not straightforward, as the column heading for 
Tables 1 and 2 are not identical.  Table 4 displays the relationship used between these sets of column headings 
before cell-by-cell multiplication of Tables 1 and 2.    

 
 
 
 
 
 

                                                           
4 Natural Resources Conservation Service-USDA, Estimated Irrigated Crop Water Requirements for Selected Crops and Locations in 
Colorado, Unpublished report, 1990, (Lakewood, Colorado 1990).  
5 Colorado Agricultural Statistics Service-USDA, Colorado Agricultural Statistics 1996, (Lakewood, Colorado 1996).  
6 Bureau of the Census-U.S. Department of Commerce, 1992 Census of Agriculture, Volume 1, Part 6: Colorado and County Data, 
(Washington, D.C., 1994). 
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Table 1 

Net Irrigation Requirements 
per acre for 20 crops in 63 
counties.  (acre-inches/acre) 

Table 3 
Total Net Irrigation 
Requirements for each 
crop and county in 
Colorado. (acre-feet)

Table 2 
Irrigated Harvested 
Cropland for 26 crops in 
63 counties.  (acres) 
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Table 1 Table 2 Table 2 Table 3
NRCS Net Irrigation 

Data
Harvested Irrigated 
Acreage from the 

CASS 1996

Harvested Irrigated Acreage 
from the 1992 Ag Census

Crops with calculated Net 
Irrigation Requirements

Alfalfa Alfalfa Hay Alfalfa Hay
Corn (grain) Corn (grain) Corn (grain)
Pasture Grass/Turf Sod Turf
Potatoes Potatoes Potatoes
Sorghum (grain) Sorghum (grain) Sorghum (grain)
Dry Beans Dry Beans Dry Beans
Sugar Beats Sugar Beets Sugar Beats
Avg. of Orchards w/o 
cover and w/ Cover Orchards Orchards

Sunflowers Sunflowers Sunflowers

Melons/Cantaloups Combined Melons and 
Cantaloups Melons/Cantaloups

Corn (sweet) Sweet Corn Sweet Corn
Tomatoes Tomatoes Tomatoes
Small Vegetables Dry Onions Dry Onions
Small Vegetables Lettuce Lettuce
Small Vegetables Spinach Spinach

Small Vegetables

Sum of small vegetables less 
dry onions, sweat corn, 
lettuce, spinach, and snap 
beans 

Small Vegetables

Snap Beans Snap Beans Snap Beans
Corn (silage) Corn (silage) Corn (silage)
Soybeans Soybeans Soybeans
Winter Wheat (fall) Winter Wheat Winter Wheat
Winter Wheate (spring) Spring Wheat Spring Wheat
Spring Grain Oats Oats
Spring Grain Barley Barley
Pasture Grass/Turf Pastureland and Other Land Pasture and Other
Pasture Grass/Turf Other Ha

 Land
y Other Hay Other Hay

Sources for Net Irrigation Requirements and Harvested Irrigated Acreage

 

Future Refinements and Considerations 
 
1. Use this method to estimate irrigation requirements for 1985 and 1990 and compare the results with published 

USGS consumptive use estimates for the same years. 
 
2. Use this method to estimate irrigation requirements for each basin and sub-basin in Colorado. 
 
3. Investigate the relationship between estimates of net irrigation requirements and consumptive use. 
 
4.   Use this method with dry—instead of normal—year precipitation data to estimate 

irrigation requirements under drought conditions.  As defined by the NRCS a dry year is a year in which the  
growing season effective precipitation will be equaled or exceeded 8 out 10 years. 
 

5. Refine this method by including non-harvested as well as harvested irrigated cropland.  Non-harvested irrigated 
acreage may occur because of hail damage, for example. 

 
6. Combine net irrigation requirement data with economic data to estimate gross sales and profitability in dollars 

per acre-foot for all crops.  Use linear programming techniques to generate scenarios for maintaining current 
levels of agricultural sales and profitability with reduced levels of water for agricultural use.
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