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Data Items 

A price-adjusted quantity index is introduced for the total production of crops for irrigated and rainfed farms for the 

Contiguous U.S. (without crop details) at 5 arc-min resolution. Here, the production of all crops in each grid cell is 

aggregated into two crop composites: irrigated (QCROP_irr) and rainfed (QCROP_rfd). Each composite may have a 

slightly different mix of crops with different prices. To consider price differences, a “corn-equivalent” index is 

generated for production. The dataset also represents the cropland area for irrigated (QLAND_irr) and rainfed 

(QLAND_rfd) around the year 2010 provided in NetCDF, GeoTIFF, CSV, and HAR file formats. This note describes 

the method and discusses the likely applications of this dataset.  

 
Table 1. Data items available in this dataset 

Variables* Note Resolution Scope Units 

QCROP_irr: aggregate crop production, irrigated Circa 2010 5 arc-min CONUS 1000 metric ton 

QCROP_rfd: aggregate crop production, rainfed Circa 2010 5 arc-min CONUS 1000 metric ton 

QLAND_irr: cropland area, irrigated Circa 2010 5 arc-min CONUS 1000 hectare 

QLAND_rfd cropland area, rainfed Circa 2010 5 arc-min CONUS 1000 hectare 

* Available in separate files in NetCDF and geoTIFF and combined in HAR and CSV formats. Here, CONUS stands for the 

Contiguous United States.  

Methods 

For detailed description of methods and validations look at the Supplementary Information provided in Haqiqi et al 

(2023). The gridded cropland data is obtained from the United States Department of Agriculture Cropland Data Layer 

at 30 meters and aggregated to 5 arc-min around the year 2010 (Lark et al, 2015; Baldos et al., 2020). To split the 

cropland into irrigated and rainfed, the share of irrigated area is calculated for each 5 arc-min grid cell based on 

Moderate Resolution Imaging Spectroradiometer (MODIS) Irrigated Agriculture Datasets for the Conterminous 
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United States (MIrAD-US) averaged over 2007 and 2012 (Brown et al, 2019). Then, the crop yields and irrigation 

yield gaps are obtained from the Global Crop Water Model (GCWM) based on the simulation of crop yields (Siebert 

and Döll, 2010; Hoff et al, 2014) for 29 crop categories (an aggregation from 175 FAO categories) and aggregated to 

the two crop composites: irrigated and rainfed. The county level area is adjusted based on USDA Census of Agriculture 

(USDA, 2014). Different types of aggregation are implemented as described below.  

 

Using GCWM simulation outputs for 29 crops at 5 arc-min, for each grid cell g and land type l (irrigated and rainfed), 

the production is calculated using the information about crop c associated with that grid cell. The production equation 

can be written as: 

1 1

, , , ,

,

1 1

, , , , ,

,

g l g c l t c corn

c t

g c l g c l t c corn

c t

Q N Q P P

N L Y P P

− −

− −

=

=




 

Where, N is the number of years; ,g lQ shows the production by grid cell and land type; , , ,g c l tQ  shows the production 

by grid cell, land type, crop, and time (year); P is the price indexed by crop; L is the land area by crop, land type  and 

grid cell; and Y is the yield by crop, land type, and grid cell. Note that the price is fixed over the period assuming a 

fixed weight in calculating the corn-equivalent production (and yields). Here, price of corn is $226 per metric ton. 

Total production in the US is matched to FAO. 

Temporal aggregation   

The year 2010 has been a relatively normal year for US agriculture. Thus, the spatial distribution of aggregate crop 

production around 2010 should be a good representative of spatial distribution of crop production in normal years for 

the United States. Other versions of the variables in this dataset are calculated for 2006 and 2017. This dataset provides 

useful information for economic studies on how land use and agriculture change over time. 

 

The calculation is based on a biophysical model that simulates annual crop yields. To capture the average conditions, 

the dataset aggregates the annual data into 5-year periods. This way, the dataset can help economic models to analyze 

the medium-run and long-run effects. The critical biophysical information is the simulated irrigation yield gap for 

each location. The assumption is that the irrigated cropland does not face water stress. While both irrigated and rainfed 

production are affected by heat stress, the damage on irrigated crop production is smaller.  

Spatial aggregation  

This dataset is designed to work at a 5-arc-min resolution based on USDA CDL (30 meters) and other high-resolution 

datasets (250m to 10 km). The advantage of the gridded corn-equivalent approach is that it can be readily aggregated 

to match agronomic or hydrologic models that may operate on the scale of sub-basins or soil types. This dataset can 

be aggregated to national, sub-national, county-level, agroecological zones, and river basins.   
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Crop aggregation   

This dataset provides an index for total crop production without crop details. It follows the SIMPLE-G-Allcrops model 

(Baldos et al., 2020). Aggregation to single-composite commodities is an appropriate approach when total land, water, 

and fertilizer uses are the focus of the analysis. For water quality analysis, the aggregation of crops can be redefined 

to include the important crops. For example, the SIMPLE-G-cornsoy model (Liu et al, 2018) is designed for water 

quality analysis in the US, with a composite of just two crops. While the data on production of individual crops could 

be helpful in some studies, it may not show the relative economic status of crop production. It would not be appropriate 

to aggregate various crops in tons (e.g., 10 tons of almonds may be worth more than 20 tons of beets). 

Application 

This dataset is designed for long-run analysis of land use and land conversion when considering a production index 

for aggregating crops. This data has been used in multiple studies (Haqiqi et al., 2018; Baldos et al, 2020; Ray et al, 

2023; Haqiqi et al, 2023). It was published first as one of the inputs of SIMPLE-G-US, on September 11, 2018, 

https://mygeohub.org/tools/simpleus, for version 1.0. However, users reported difficulty to extract the data from the 

HAR format and issues with very small values. Here, the data is made available in other formats for better access. 

 

 

Figure 1. Rainfed corn equivalent crop production in 1000 metric tons per 5 arc-min grid cell over cultivated cropland 

around the year 2010. The gray coloring is not cultivated.  

 

https://mygeohub.org/tools/simpleus
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Figure 2. Irrigated corn equivalent crop production in 1000 metric tons per 5 arc-min grid cell over cultivated cropland 

around the year 2010. The gray coloring is not cultivated. 

 

How to read the HAR and CSV 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 Haqiqi et al (2023).  

 

Note that the LON and LAT headers in the HAR files are showing the coordinate values (longitude and latitude) for 

the center of the grid cell (in some versions they are multiplied by 120, and the user needs to divide them by 120 to 

get to the precise coordinates). A working GEMPACK is required to read the HAR files. A free version of GEMPACK 

software is available on the CoPS website (Harrison & Pearson, 1996; Horridge et al, 2018):  

www.copsmodels.com/gpwingem.htm and www.copsmodels.com/gpmark9.htm. 

 

http://www.copsmodels.com/gpwingem.htm
http://www.copsmodels.com/gpmark9.htm
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