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Data Items 

Data items are listed in Table 1. The main variable is the gridded estimate of the value of water for irrigated 

agriculture in the United States for 75,651 grid cells (at 5 arc-min resolution) given the technology, prices, 

and weather conditions around the year 2010. To enable future applications that can reflect the long-run 

average values, the estimated shares in total expenses are provided. All the variables are available in 

separate files in NetCDF and GeoTIFF and combined in the CSV format. Here, CONUS stands for the 

Contiguous United States.  

 

Table 1. Data items and descriptions 

Variables Note Resolution Label  Units 

Value of water  Annual long-run economic value of water in crop 

production averaged around 2010 (per grid cell) 

5 arc-min value_water_irr $1000 

Value of crops Annual market value of irrigated crop production 

averaged around 2010 (per grid cell) 

5 arc-min value_crops_irr $1000 

Area of irrigated 

cropland 

Annual physical area of irrigated cropland (per 

grid cell) 

5 arc-min areas_cland_irr 1000 ha 

Cost share of irrigation 

water 

Average share of payment to water and irrigation 

services in total production expenses 

5 arc-min share_water_irr NA 

Average value of water  Average economic value of water per hectare of 

irrigated cropland 

5 arc-min avgwatervalue_irr $/ ha 

Related literature 

There have been numerous studies debating the value of water since Adam Smith’s Paradox of Value. The 

paradox indicates that the “use value of water” is lower than the “exchange value of diamond”.  There are 

multiple alternative quantitative approaches to calculating the value of water in agriculture (Ward & 

Michelsen 2002; Griffin 2016). Current studies consider relative benefits, marginal utility, and opportunity 

costs in calculations. One common method is the average irrigation yield gap approach considering the 

increased crop yield due to irrigation (compared to rainfed) and the underlying prices (Haqiqi et al., 2016; 

D’Odorico et al., 2020). A more complicated method is the conditional and marginal values of water which 

consider specific weather (water stress and heat stress) and market prices (Haqiqi 2019; Haqiqi et al., 2021). 

In this document, the provided dataset follows the irrigation expenditure approach (Haqiqi et al., 2023). 

mailto:ihaqiqi@purdue.edu


4 

 

This approach reflects the expectations of farmers about the value of water in the coming growing seasons. 

Also, the economic zero-profit condition implies that in the long run, the total costs are equal to total 

revenues. Thus, the estimated shares of water can be applied to total revenues to get the value of water in 

new economic circumstances providing rough estimates of the value of water in the future. 

Methods 

Here, the value of water is calculated and applied in the SIMPLE-G model (Baldos et al, 2020; Haqiqi et 

al, 2023). It is based on total explicit and implicit payments for water and other irrigation inputs including 

energy for pumping and transfer, labor, maintenance, and capital. The main assumption is that the value of 

water should be at least enough to cover the irrigation-specific expenses. The expenditures are based on 

county-level information from the United States Department of Agriculture (USDA) Census of Agriculture 

(USDA, 2014) and the United States Geological Survey (USGS) Water Data for the Nation. Regarding the 

data, the county-level expenses are obtained from the USDA for total costs and input costs including fuel, 

labor, fertilizer, seeds, chemicals, and other inputs for the 2002, 2007, 2012, and 2017 Census years. The 

information regarding physical areas and volume of water is obtained from USGS  Estimated Use of Water 

in the United States (Maupin et al., 2014) county-level data for 2005, 2010, and 2015. 

Summary statistics 

The estimated value of water is summarized in Table 1 for USDA Farm Resource Regions. In 2010, the 

value of water in US irrigated cropland is estimated to be around $10 billion. Considering an average 

irrigation withdrawal of 115 billion gallons per day in 2010 (Maupin et al., 2014), the average value of 

water is 0.063 $/m3. This value varies by grid cell and by water source. The value is reported for all the 

cultivated grid cells, demonstrating low values on currently non-irrigated locations (Figure 1). 

 

Table 2. The aggregate value of water for irrigated production by USDA Farm Resource Region around 2010 

  

USDA  

Farm Resource Regions 

Value of water in 2010  

(million USD) 

Water share in irrigated 

production expenses/revenues 

1 Heartland 449 9.1% 

2 Northern Crescent 231 7.7% 

3 Northern Great Plains 182 9.5% 

4 Prairie Gateway 952 9.9% 

5 Eastern Uplands 28 6.8% 

6 Southern Seaboard 109 7.7% 

7 Fruitful Rim 7,272 17.1% 

8 Basin Range 180 9.8% 

9 Mississippi Portal 595 12.9% 

  United States 9,997 14.3% 
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(a) Total value 

  

(b) Share 

 

Figure 1. Estimated gridded value of water in terms of (a) total value per 5-arc min grid cell in 2010 prices; (b) 

share in total expenses/revenues of crop production for irrigated practices  
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How to read the files 

The CSV file includes 75,651 rows of data and one top row for labels. The columns x and y are the 

coordinates of the center of the grid cell in 5-arcmin, considering “+proj=longlat +datum=WGS84”. The 

FIPS column shows the US county codes. The sub-region column is the code for Farm Resource Regions 

as described in Table 1.  
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